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The Conference was for not only those who attended but also for the mahy
persons concerned with technology assessment and occupétional education
in the future who were not able to be ;;resent. Therefore, a Conference Proceedings
_isin pfeparation. It is hoped thét the Conference and the Proceedings will
encourage the convening of similar conferences addressing iécal and regional

concerns, and further disseminating awareness of the board issues discussed

at this national Conference.

The Conference Moderator was Dr. Ann Martin, Associate Commxssmner,
Office of Occupanonal Planning, Bureau of Occupanonal and Adult Education,
U. 3. Office of Education. Dr. Martin organized the Conference in part to
encourage a systematic effort to develop an effective methodology for dealing _
with what has been held by some to be a longstanding weakness of occupational
education: education for obsolescent occupations utilizing outdated occupational
skills. Occupé;iénal educators must be av{a}e of the likgl;' future pattern
of job hiring and skill utilization. To do this, occupational educators mtjst
have access to appropriate projections of personpower needs. Also relevant
will be projections of the development of education and training technology,
becaus_e.ﬂgése latter developments will help determine the educational and
traiping. needs that will have to be met in the future by occupational education.

| s

Unforfunately, while the pace of change is accelerati'ng, both in personpower
needs and in educational/training technology, theré has been no cbrresponding
progress in the deveiopment of suitable 1nformat1on resources for occupanonal

,educators. -This def1c1ency calls for development of a futures-oriented data
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bas§ that will provide concenient, readily comprehensible, suitably comprehensive
information about the past, present, and anticipated future relevant to planning

and development in occupational education.

Theodore C_onant, former Director of Schroeder Te_chnblogy'and a consultant
on technél_ogy information for the J. Henry Schroeder Banking Corp;ration,
éited recent studies showing _how the United Stat'es increasingly is not competing
effectively for international markets, parﬁculariy when faced with Japanese .
and European competitors whose personpower is drawn from a pool where
technical education (including basic mathe'rnatics and science) is generally
at a higher level than is common in the United States. The drive for increasing
au‘tométion in the United Statfa's in part reflects growing despa‘: about the

quélity of human workers on the production line. In addition, the heavy invest- a

ment by the United States in high téchnology dedicated to military applications

has had a chilling effect on the g;'owth and health of non-military high technology.

Mr. Bert Cowlan, an Associate of the Institute for Public Administration

and former consultant to the State of Texas on development of a statewide

= satellite communications system for social and educational systems and services

delivefy, and former consultant to the U.S. Department of.Sta_te on satellites
and télecom;nunications policy, pointed to the growing need for managerial
skills. He indicated that the future rising costs of transportation will favor
inter-liﬁking’homes and offices with improved microwave and telephone circuits
that permit more and more managerial work to be done from an office in the
home, with more and more persons using large-scale information processing
equipment routinely in their work. Videoconferencing will become increasingly

common. However, as we become increasingly dependent on a broad-channel
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communications (video, compUter, etc.), we will become more and more vulnerable

to technological brezkdowns. We will need a large pool of persons qualified

to work with, repair, refit, redesign, upgra’de, etc., the electronic communications
and information processing eguipment that will be as important in tomorrow's

American society as the automobile is today.

Dr. Herbert Gerjuoy, Senior Staff Scientist with Thé Futures Group, Inc., of
Glastonbury, Con.necticut, traced broad demographic, economic, job education,
and social trends that wiil helb determine future environoment for occupational
education. The average age of Americans will continue to rise. " There has
been in the past quai'ter century_ an unprecedented increase in the life expecfancy
of older Americané, and this increase _will become even greater in the years
to come. This, plus a new -baby boom, will contribute to a sharp rise in total
population of the United States.

Americans will not only live longer but a._iso they will stay healthy and vigorous
longer. The public and private retirement systems will generally run out of
reserve funds and will need large contributions from other than future beneficiaries .
if they are not to default on their obligations to beneficiaries. Such contributions
will help maintain the long-term inﬂationary trend, unlesS there is an unlikely
sharp increase in géneral taxa_tion. The \Qeakness of the retirement systems
plus the increased health and vigor of older Americans will favor a trend toward

later and later retirement.

The depletion of the capital of the retirement system will contribute to a

general deficiency of investment capital, just when large investments will



be needed to upgrade American industrial and business technology, and to
help develop the necessary complementary new educational technologies that

~ will be used to prepare workers for the new work environment.

Later retirement will mean fewer new jobs available for yc;qth, minority-group
members, and'women. In part, new jobs will be made available by taking more
and more people out of the work force in mid-career for retraininé and "-pdating.
The increasing pace of technological change will also favor continuing and
ongoing qccupational education for adults. Educational credg:ntials will tend
to depreciate with time unle#s "renewed" by continuing training. Rapid technological
change will also favor more general, rather than specific occupational education.

_ The revolution of rising expectation in American society will: continue
to be a source of rprofound social unrest. No ma;ter how hard we try, 50 percent
of the American population will be below the median in incom'é. But fewer
and fewer Americans are content to be below the upper 10th percentile. Americans
are less and less satisfied with an absolute improvement in their living standards, -
unless there is also a relative improvement--relative to the norm for American

lifestyle. -
-/

The necessary disappointment that rising expectations will bring about will
be reflected by increasing questioning of traditional values. In particular, _
liberal and optimistic views of the social and political scene will decline in

- popularity; conservative, simple, unambiguous, pessimistic outlooks will be

favored.



American mass culture will tend to fractionate into diverse subgroups with different,
distinct values and affiliations. One broad value trend will be toward the belief

that work and the work place should be enjoyable as well as profitable.

Mr. Larry Kamm, an experienced 'op,erating mechanical engineer specializing
in industrial automation, was not able to be present at the Conference, but
he sent a paper that was read for him. |

N ) _

Mr. Kamm called attention to the g;'owing' shorta;ge of qualified maintenance
engineers. Factory managers tend to hesitate about hiring technicians because |
they have” difficrdty évaiuating them, either before or after they are hired,
and they are éven more reticent about adopting new technoiogies because

they do not see how they will be able to maintain the equipment.

The major problem in getting workers to avoid goofs is not one of cognitive

or skill learning; rather, it is a problem in motivation.

Skills necessary for working with high-technology equipment are relatively
easy for some people to acquire, relatively difficult for others. Better abiliffy/
talent evaluation and better vocational counseling of those either qualified
or-unqualified for such work could reduce substantially the strain on educational

system. -

Dr. Michael Hudson, an economist and futurist now a private consultant, spoke
on how technology assessment could provide information to be used in occupational
education. He pointed out that governmental planning has tended. to underestimate

the vast impacts of technological change. He suggested that since neither

- — SR PN
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government nor indust—::)7 a':;éhﬁil;gl_y to bestir themselves Atkéia{r;rﬁ&i'béfé' the'impétfs |
of technological change, it may well be leftu to occupational educators to perform

the necessary analyses and so help encure that the products of vocational education

find suitable jobs waiting for them. ®

E

The meeting was convenéd‘by Mr. Andrew Korim, Provost, Community College
Component, West Virginia State College and past President of the Council
. for Occupetional Education, an affiljalte of the Ameri'can Associa}tion of Community
and ’Jun,iqr Colleges. The panel of rea.ctors included reéresenta-tives from
'govemme_nt, business, and education. Formalized reactions to the ideas and

issues presented in the program were provided by: ¢

Assistant Vice President for Vocational Curricula
Oakton Community College
Morton Grove, lllinois

Ms. Kathleen Arns

and

President, Council for Occupational Education
American Associatjon of Community & Junior Colleges

Ms. June Dains -~ Personnel Director _
- Nystrom Division--Carnation Company
Chicago, Illinois
and

Member, American Society for Training and Development

Mr. George Koopman - Chairman
Instructional Systems Group (Insgroup)
Pacific Pallisades, California

Mr. Ray Nelson — Manager, Technical Training
. . The Milwaukee Road
Chicago, illinois
and

Member, American Society for Training and Development

-



Dr. George Pratt —  Special Assistant for éﬁucation
Department of Commerce ¢
Washington, D.C. .

Mr. Clinton Smith =~ — Director, Office of Equal Employment Opportunity-lntem,al
. Office of Personnel Management ’
Washington, D.C.
_ and
Member of the Board

National Association of Industry Edhcation Cooperation
Buffalo, New York

12
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MR. ANDREW KORIM: This session on technology assessment in occupational
education in the future is co-sponsored by the Council for Occupational Education
: . _ \
and the President's Academy, both affiliates of the American Association of Community

and Junior Colleges; and the American Society for Training and Development.

The Council for Occupational Education is extremely pleased to join the
co-sponsors. The theme, Teéhnology Assessment and Occupational Education
in the Future, cuts across the priorities of the Council about as completely as

any theme that we could have.

As occupational educators, we hope to become more responsive to technological

developments. If we can develop some awareness and appreciation for some of

‘the develdpments that are ahead in the future, we can begin to think today about

how we should respond in our various/curricula.

Our second objective is to look|at the technological opportunities that can

. help'us improve our delivery capacities and increase our productivity.

Obviously, all we can do here tpday is-set in motion events that we hope
will continue for at least the next 18\months. We have talked wifh the Office
of Education about the Council for O : cupational Education joining with that
agency on an 18-month technology as%essment program. We hope to develop'a

set éf prpceedings from today"s sessior\ which can be sent to people not here
\ o

today. \
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‘We hope that this session today w:ll inspire you to take action at the local -

.o level.

4

-~ B A

<

Our moderator today is Dr.'Ann Martin, Associate Commissioner, Office
of Occupational Planning, Bureau of Occupational and Adult Education, U. S. -~
Office of Educa:tio_n. She is the initiatihg force behind this prdgram. She has .

. - had ;i number of years of experience in the educational world, and this program
. j . ]

/ .
reflects her expertise.
DR. ANN MARTIN: Thank you. I am delighted to be here this afternoon
and to serve as moderator for this program. I feel akin to many of you in the
audience, because one of the best jobs I ever had pridr to coming to the U. S.
Office of Education was in community college 'admini‘st'ratio'n. I am committed

to community colleges, realizing that they {ill a great need. ¢

We are pleased by the respohse to our invitation to Council and Academy
members. We do regrét that we do not have more individuals from business,
industry, and labor. However, oﬁr panel consists of presentors and reactors from
outside of education. |

I want to correct one statement made in the 'an'nounc'iemen't sent fo Acéde_rny
and Council members, which held that we were going to ébmmission papers for

; this event. Due to a cutback in funds at the U, S; Office 6f Education, we were
not able to commission papers, but -Qe were able to bring thg presentors "here.
We are going to tape the proceedings from which we will develop a document

for distribution.

15
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Since this program is an experlment, we would like to have your reactions.

Thls w1ll enable us to determine whether we should continue this lS-month effort,
which w1ll include reglonal meetings and other longer-term activities.

[

Now I want to say a few words about my"office, the Office of Occupational

. Planning. My office is in the U.S. Office of Education; it is the policy planning

and evaluation arm of our Bureau of Occupatlonal and Adult Education. Its functions
include engag,ing in policy studies and planmng for the 1mprovement of occupational
educatlon and developing and mai&ntaining a data and information system capability
for resource analyses of needs. This includes forecasting of work force reeds

and education and training requirements. Our office is also responsible for
organizational and agency coordination, partioularly as it relatea to local', state

and federal planning, including plan_ning in the area of industry, education, and

labor cooperation.' Finally,-our office makes policy recommendations to the Office

of Education on prlorlty leglslative issues, such as youth employment, occupational

educatlon, and economlc development.

°

&

. Noy\/, we have"au heard, I am sure, the criticism that vocational education
has been and is currently training persons in fields which are not demanded by
today's labor market. I-am sure you have heard the ‘éomment that we are producing
buggy whip craftsmen in an automobile age;' We are faced with the fact that market -
demand for labor is constantly in flux, due to changes in technology—technologieal
innovation and obsolescence—'-whioh cause shifts‘in patterns.for the‘hi,ring'and
utilization of personnel. Vocational education, focused on certain traditional
occupational fields, has not kept pace with shifts in technol'ogy. In addition,

the public school system is currently criticized for producing students unable

b P .
ST | |
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to read, write, or compute and even those able to perform these simple tasks

are technologically illiterate. They have no basic understanding or knowledge

and skill background in the technology of today. This is espec1aliy the case for

‘women and minorities.

Regarding the concerns of this conference, no system or concerted strategy

" has been developed to: assess current and future shifts in technology, their effect

on the labor force and, most importantly, the ways in which vocational education
.and occupational education might revamp their programs so as to stay attuned

to the needs of today's economy.

- The Office of Technology Assessment under the U.S. Congress has failed

'to emphasize manpower development and education and training needs in its various

projects and reports and probably will continue in its neglect. Meanwhile, the -

Bureau of Labor Statistics does not assess to any marked degree the 1mpact on

jobs and manpower needs sterhming from shifts in national and 1nternationa1 policies

°

and corporate programs.

-

N

In an age of rapid technological change it is "essential to develop methods

. of projecting work force needs and work force data’ on a one, three, five year

planning basis. This would benefit business and industry by, giving them a better
pool of trained job apphcants. It would benefit the school system by enabling
it to attune its curricuium to the needs of the marketplace- and it would benefit

individuals byuprov1d1ng them a chance to prepare for the job opportunities available.

What we need to focus on in this conference is an overall consensus as to where

:

we are. First, what is the state of technology in the United States? Are we losing

)

,'1/
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our technological edge, as Frank Press, the Science Adviser to thél'President,

recently warned us?

Second, ,thle jobs are moving ofishore at a rapid rate, wé are faced at home
with the problem of stfuctural and youth ﬁnemployment. Furthermore, this is
inextricably bound with the recently emerging concern for the unemployment -
or uﬁderemployment of overeducated adults. From recent reports on federal
programs designed to address the former problem, it would appear that we are

being criticized in many places for just throwing dollars at problems.

Third, more attention needs to be paid to carrying out the provisions of -
recent pieces of legislation such as vocatidﬁa_l education afnendments with their

S

emphasis on annual and five year planning. X
Ata meeting [ atténded'just two days ago in Cincinnati ‘sponéored‘by the

National Association of Iric_iUstr&-Education Cooperation, the Assistanf Seci'etary

of Education's Office addressed the need for more public involvement in plans

to mpdify ﬁational e_ducationé.l lprogra_ms. The pr’oblerh is, however, that we cannot

| obtain, as Congress has long been aware, the kinds of data required for matching

manpower supply and demand with education and training needs. The reasons,

Iam sure, seem obvious. Technological diversity raises innumérablg obstacles

against accomplishing these ends.

Another problem is the difficulty of acquiring data from business and industry
that project their future work needs. N‘I'hére is also the added factor today of
attempting to do planning of a local, region;.l or national scope in a transnational,

inte}'dependent world. Furthermore, we lack a central cléaringhouse of what

N 18
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works and what does not work. Thus, all combined, we are always acting from

a limited base of static information in'a moving, changing world economy.

“ My final point is that; before we can ésk the right questions at the conference
today, we havé to determine the universe we are dealing with. We must face
the fact 1n1t1a11y that we may well be forced to look at occupauonal planning
and data to support planrung on.a worldw1de as weu as a national basis.
£
Now, with that thought I would like to turn and introduée the presénter;
for today. Iam going to introduce them and then turn the progfam over to them.
I am going to ask the audience to hold quo;stions. We are gning to limit the presenters
to tenor 12 minutés. Then the réactor panel wiH spend three to five minutes

commenting on the presentations. Finally, the meeting will be open to audience

participation.

: Our {irst speaker today is The'pdore Conant, the former director of Schroeder
Technolégy and; consultant on technology infoﬁnation for the :f. Henr){ Schroeder
Banking Corporation. ‘Mr. Conant is coordinator of engineering and technical
development for diéité.l optical'tele\;ision systems and provides a liaison and direction
to the reseérch program in three dimensional television. A recognized leader

in the electronif:s communication fl;eld, he has served as a senior executiyve at

CBS laboratories. Now, I believe that Mr. Conant will provide us with an overview

of technology assessment, particularly in terms of its effect on the American.

..work force.

Our second speaker will be Bert Cowlan, an Associate of the Institute for

Public Administration. Mr. Cowlan's field of expertise is telecommunications.

19
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He has worked as a consultant to the Sfate of Texas for a statewide satellite
communic;ation system-—telecommunic'ations system for social and educational
systems and services delivery. He has also worked with the U.S. Department

of State, Bureau of Educatlonal and Cultural. Aﬁalrs, 5 senior consultant for
satellites and telecommunications policy. Today, Mr. Cowlan will address uson .

telecommunications technologies and their {uture impact upon work and personnel.

At this time.I would like te make a note of correctioe in the program. It is one
of personality and not substance. Due to a last minute crisis, Larry Kamm is
not able to be with us today; however, he senf us his remar;ks whicﬁ will be read
by Dr. L. Mayrhofer. Mr.Kamm offers the perspective of an inventor who has
designed and produced automated and robot machmes. Possessmg a thorough
workmg knowledge of the potential. of this machinery, Mr. Kamm's presentatlon

will outline its .expected effects on the American work force.

Herbert Gerjuoy, of the Futﬁres Grodp of West Hartford, Connecticut, will
be our fourth ;peaker. Dr. Gerjuoy has developed a number ef studies conceming )
the future characteristics of the labor force and for the National Science Foundation
he conducted studies on the consequences of changes in life expectancy. Dr. Gerjuoy
will be addressing us today'on the char:acteristics of the labor force in the year
2000 and the general technological trends. and educational preconditions for changing

work attitudes.

Our last speaker will be Dr. Michael Hudson. Dr. Hudson is engaged in private
consulting and technological forecasting for a number of organizat_ions, including'
the Canadian Secretary of State, the Canadian Science Council, Unitar, the Institute

for Research on Public Policy and the Futures Group.
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Mr. Hudson will provide'a macro-overview of how technology assessment
T information can be used in occupational education, and, 1 think, will say a few

words about how much education can do to solve some problems of long-term

unemployment.

I am now going to turn 'the program over to our first speaker, Mr. Theodore

Conant.

21
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MR. THEODORE éONP.N?': Thank you very much, Ann. It is a great pleasure
to be with you here in Chicago. Ann did not get far enough in my vitae to remind
you that I am also an academic, perhaps I should Say former academic. For a
while I taught courses related to mass media, educational broadcasting and publishing
at the Harvard Graddéfe School of Education, and before that, I was an adjunct
professor of coﬁmuﬂcations at Syracuse University. I am currently filling my
educational dues or trying to pay a few of my dues by teaching at New York
University, Qhen I can find the time, in the area of film, ';elevisior{ and broadc_:aétirjg. :

My remarks are going tc; be rather controversial. So first let me say a bit
about my sources to déemonstrate that. I am not ébsolutely alone in some of the
views | afn going to present. In the area of looking at the impact of technology
on employment, we h,a\.re been rathe.r remiss in tbi:s country, and [ think this is
partly because many of our think tanks are very closely tied to government and

thus under-political constraints.

Ann has sald a few polite things about the Department of Labor. | ar.n-afraid
I would have to underline it in the sensel that [ believe that most of their reports
contain more fantasy than fact, and that many of the unpalaté.ble realities of
our presl"eht economié situatipn are minimized by them for political reasons. There
are exceptions, however, and héving slapped fhem on the wrist, [ would like to

point out one or two of the exceptions.

Qne of the people I am most indebted to for some of the background informa-

tion which I will try to briefly summarize is Jack Baranson, formerly of the World

oo
R
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Bank and now directing a httle thmk tank in Washmgton. If you find my presentat1on

1nterest1ng, I would strongly recommend his new book, Technology and the Muiti-

Nationals, pubhshed by Heath, Lex1ngton, and also his recent report for the Depart-
ment of Labor, ent1t1ed "Sources of Competmveness in Japanese Color Television
and Videotape Recorder'Industry," issued by his little think tank,_'Dev.eloping World
Industry and Technology. This latter report says some very important things about
where the United States stands c_:ompetitively in the electronics sector of our

industry, although he does underplay. the effects of the military.

My presentation about where the United States economy now stands also
_derives in large part from my own experience as a consultant tovbu“siness and as
a consultant to sorne=of~our multinationals. A good deal of statistical backup
" comes from Eurogean,' British and Canadian soutces. Iam particularly indebted
to the Institute‘for,Research on Public Policy and the Science Policy Research

of Sussex University. Both organizations have put out occasional papers on the

impact of m1cro-electron1cs ‘and other 1ndustr1es on the structure of nat1onal economies--

. of Europe, Japan and the Umted States. I have a batch of these reports if any

“ of you are interested in loo!ung at them. In preparlng these reports, experts were
sent to examine the respective'economies at great length in an effort to penetrate
the myth and fantasy of official statistics to get at the nitty-gritty realities.

Iam greatfy indebted to these proprietary reports for some of the rather disturbing -

information I am going to present now.

In a way it is very appropriate to talk about technology in tnis setting, because
this ornate ballroom was built in the grand old days of Chicago, when people were

writing and talking about Chicago, as the hog butcher and the iron monger'of
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the world. This was an era when America's gross national product was expanding,
“when our technolog); was accelerating, when the American ilag was being planted

’

on a palm-and pine and the sun never set on it.

Noijz, the American flag is retreating. Our productivjt‘y is retreating. Our
technology is declining. . So in a way to talk about. technology' past and present
in this ornate, nouveau ricﬁ setting is perhaps most appropriate. | “

A recenf Canadian think tank report on the growth prospects for th2 United
States and Canadian manufacturing industry paints a pictur= of almost unrelieved
gloom and méertainty. The following notation i:erhaps illustrates the tone of
'the report. "t is apparen’: that in many_igey areas technoiogical capability of
Necrth American industry has not improvedJ It has m_ fact deteriorated."

' Néw, it isv'significant that this report also emphasizes a lack of technoll:gical
'capability as one of the root causes of .the malaise of the manufacturing sector.
This lack of technological cépability takes two forms: a new wave of automation

| of the manufacturing process and a fundamental change in the nature of the products
manufactured, such as the replacement of r‘nechvanical products by eiectronics.

As part of a European OECD't'é;;arc'h progrém, Dr. Mick McLean formerly
of the Science Policy Research Unit and currently editor of a leading trade weekly,

The Electronic Times, interviewed the leading multinational electronics firms

in the United States, Japan and Europe. One of McLean's most important findings
was that even in this country major multinationals, and particularly the smaller

firms, do not expect to increase their employment. This is particularly important




for America because in this country, unllke /West Germany, automation is proceeding

- relatlvely slewly, because of the high cost of capltal. But even in the U.S. nrms

do not expect to increase thelr employment over the next few years, desplte an

antlclpated enormous mcrease in output -/especxally in the electronics sector.

McLean's conclusion concides with the Canadlan report mentloned earller which

also notes a slowdown in growth rates in all industrial countries, partlcularly for

a number of the fastest growing 1ndustr1es of the 1950's and l960's. On the basis

of detalled review of recent economic developments, thls report concludes: "Although

labor product1v1ty may continue to grow ata hlgh rate, manufacturxng will no

longer be a source of increased employment. It may even, like agriculture, be

a sector of steadily d1m1sh1ng opportunltles for employment." And the report

continues, "If the growing pessimism of economic -analysts about the condmon

and future prospects of the industrial economles is well ¢ ounded competltlon

for markets and resources will be fierce and- unrelenting and as in all struggles,

the weak will be the flrst to fall."

The industrialized age is endmg Although many people still find it dlfflcult
to 1mag1ne anything other than a busmess as usual future, such a future is probably

not fea51ble for the ex1st1ng ma]or lndustrlallzed countrles. )

~
o -
M A,
s .
'.'~-.

Amerlcans assume prowess in every area of 1nternatlonal endeavor, ir cludlng
superiority in trade and in scientific and techmcal efforts. Recently, it seems,
. - We can no longer take our superiority for granted (Sther nations are serlously
competing with and dominating markets once thought to be the excluslve domain

of American industry.
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The reaSons‘that the United States is losing its e'dge in many markets are
complex. We all know the United States is becoming less competmve. Today
" there are vu'tuaﬂy no 35 mdhmeter still cameras and practlcally no motxon pxcture
cameras made in this country. A decade ago &0 percent of the movie cameras

that filmed the feature films of the world were made in this country?-made out-

on the West Coast, near Hollywood. .

Color television sets, once produced almost solely in the United States,
are virtually no longer ~manufactured m this country. The Lfnited States maintains
- really only a lead in. three high technology areas: computers and related mxcro—
. | electromcs processmg, partxcularly high densxty chip makmg, the aerospace mdustry,
and heavy electromcs-large industrial jobs like broedcast videotape recorders,
'instrumentation recorders and similar products and the kind of extremely complicated"

-~ instrumentation that firms like Hewlett-Packard excel in. .

But the Japanese are investing huge sums and are closing the gap in
instrumentation and in the computer mdustry. The Japanese intend to do to IBM
what they d1d to the Brmsh shlpbuudmg mdustry. And I give them a very. good run

- for their money. Those of you who hold IBM stock should reappraise it yearly. It is
domg rather well now, but I would not give it much of a shake ten years from
now. It may well go the way of railroad stocks, for some of the same reasons.
Eacﬁ year we are spending a smadler percentage of our gross national product
on basic research and development. Meanwhile our main competitors have increased
their efforts in ﬂus area. There are many reasons for this decline: lack of venture

capital, restncnve tax pohcxes and the tendency of large corporations to excel
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in production and marketing while leav1ng the tasks of mak1ng technological break-

throughs o §maller industries.

-M-ilitary sp\ending also has had a deleterious effect. Military R & D, contrary
to myth, is not beneficial to the private se‘ctor.. Initially in the la.te 1940Q's and
early 1950's it was \rnargina'uy helpful in the areas of aerospace and electronics.
But increasingly the military is develop.ing corplicated machi'nes, enormously
high density chips in the electronic sector, for example, in order to build billion-

* dollar smart machines capable of destroymg the other side 100 times over.

And thia kind of very high technology, Ph.D.--intensive R & D, is not helpful

to the private sector. Indeed, those of you who read Electronic Trade Journal

.

will notice that most of the majcr ship manufacturers have turned dotvn the recent
Department of Defense requests for R & D programs in heawfy chips;-lntel, for
example. - o
. ‘@ ' . ,

,,The technolog/y policy makers of the United States both at the government
a'na industrial level are.now in their 50"5 and 60's. Their last working level contact
with engineering innovations wa; 20 years ago, when we'had’ unchauenged leaders.
Many still beheve that no one can do anything better than Uncle Sam. Caught
in their own myths, they are not inclined to adopt from and copy foreign innovations.

Many of these individuals now are beginning to study the Japanese exper1ence,

but emotionally they do not believe the wellsp‘rings of the Japanese success.

In addition, America’s technological troubles stem from the fact that we

are a nation continually in a hurry znd continually on a very short-terfn planning

RSN
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cycle. You all know the facts about our government, but unfortunately, busines_s
also operates on a very short-term planning cyde. I could go on at some length
. about this, but I wb_n't because you are quite aware of the fact that basicaily our

bureaucracies, both in education arid the private sector, are amiss in long-term
" : ‘

planning. ,

But the bottom line of all this--an a particularly dxsturblng portent for the
U.S. economy7/-1$ the dimensions and the nature and extent of our failure to develop
new technology and the outward movement of technology that may be taxing
the limits of our economic adjustment capacities. The release of the most advanced,
sophistica‘téd and, h_ence, competitive tec}_mologies to comrhercially astute and 3
aggressive foreign enterprises has the potential of raf;'sing havoc in the job mérket.
The Ondu Fujitsu and the Komings Komitsu agreement is a case in point.
In the former instance a Japanese partner is already in the préce_ss of licensing

acquired computer technology to Western European partners and is therefore out-

flanking U.S. access to that market with other products of technology. _ ' /

_This is particularly crucial in the area of micro-processors--computer networks,
so tiny they are virtﬁally invisible to the naked eye. "The rﬁicro-pfocessor revolutllon
has come upon us quickly. In 1950 only 1,000 computers existed in the United /
.States, and micro-processors had not yet been iﬁtrodu;:ed. By 1976 the number |
of computers had risen to over 200,000, and now three-quarters of a million micro-

. processors have been produced and ten million are projected for the 1980's. With '

advancing technology the micro-processors are becoming smaller and less expensive '




y 26

. 7
to produce. As micro-processors becore smaller it has become necessary to have

f
.- i

them designed by computers.

|
. !

‘Advocates of the ﬁew industry lclaim that the technological ad\/:;':lnce will
créate new, more enjoyable jobs than are presently available; however, the ghion )
members and politicians i{\Westem Europe are alréady battling over the threat.
of_éutrighf destruction of entire occupations by micro-processdf ké'uto’rnatio.n._

Critic;s of t'hé new téchnology p;:int out that the introduction of the micro-
processor in West Germany has leci so far to widespread layoffs in the teleprinting, '

sewing machine and cash register industries. ‘There are indications that in the

word processing area the layoffs will also be extremely serious inJéestgm Europe.

A'recent aiticle by Mick McLean on ‘the effects of micro-electronics in

.

B _ S
Europe and the United Kingdom argues: "There are some industrial activities

A

in the EEC countries and the United Kingdom within which the micro-electronic
r o N
technolagy is like;y to fuse very rapidly, and in word processing, automated. materials

handling, and in £hese cases the direct effect on employment is likely to be severe

and not compenséted much by manufacturing employment.”

v

And another respected academ@c, Professor Tom Stoner of Bradford University,
recently reported that he feels that within 30 years Britain will néed no more
than ten percent of its work force to supply all it.s material needs. While this
statement is obviously not intended as an aécur‘ate empioyment forecast, it does

indicate the extent to which Professor Stoner belieVes society will be affected
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by the micro-electonlcs revolution. Now, it is not for me to dlSCUSS the | lmpacts
of this on education. The speakers that follow should deal with this issue.

In closing I would hke to point out that.many of the top academlcs in England,
Europe, and i in Canada, who have studied this technology problem more serlously
and more carefully than we have in thlS country, see the warning signals clearly.
For example, Slr John Maddock, fellow of the Royal Socxety and secretary of
the British Association for the Achievement of Sclence, has jUSt written a very |
lengthy and perceptlve paper deallng with the reappralsal of the role of work

as the industrialized world moves into a new era, the micro-electronics era, called

the post-industrial era.

I would llke to end my paper by urging that you look at his work and that
of other European experts as they urge educators not to train people to make buggy
whips, not to train people in punch card computer programming--something that .
will become obsolete as a buggy whlp-but rather to traln people to write clearly,
- to think clearly, to do their math clearly, to develop the kind of skills that will;

°  enable them to change from job to job. Educators must provide people with the
wit and the cunning and the basic tools to sk rv1ve in a society where relatzvely few
people will be employed, and far more people will be drawmg subslstence checks

from government authorltles.

« : MR. BERT COWLAN: Let me start with & bias. [t seems to me we're at
a point in history where what Einstein once said about another revolution, the

atomic one, rings true. We are on the threshold of an electronic revolution. As
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Einstein said about the atomic one, "Everything has changed except the mind
of man." Another of my beliefs which you may judge to be a bias, is that the
length of time between an invention of an innovation to its acceptance is seven

to ten years, except in education where it is 40 years.

My original brief was to deal wifh the "baé" of technoloéies which will either

“of themselves or as a gestalt alter the way we work in the mid-range future and
| beyond. What are some of these devices? Why will they change not only how

. we work in the future but what we must be tkaching workers now?

Anything [ say must be thought of in— the c.ontext' that as of this homent
professionals and managers now hold one out of fc;ur of the nation's jobs. The
implicaﬁons of thos-e-z sta.tistics are s;taggering to me. They shonlxld not be staggering
to anyone who has knowledge of ti;e'und‘erbeLly of our society or t;Ie huge number

of unemployed.

If even now the required skills'are managerial, what will it be like as a result
of the proliferating transistor revolution, when to run a simple typewriter greater

intelligence and skills will be need'ed?. What will happen when offices disperse

because of the rising costs of transportation and ‘ve 'c‘an tie those offices together

with improved microwave, telephone circuits and teleCommunication satellites,

and when the .video disk may offer ei(ery home/office the equivalent of a fairly

- large computer in today's terms? ' ST

What happens when these things break down? What happens too when terminals

';“)rol_iferate and the high speed and agile use of words become a job market necessity?

32
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Are we preparing ourselves, or anyone, for this state of atfairs, for this clearly

" predictable event?

Now, let us take a quick look at the technologles. Ideally, from both an
educatlonal and a pe;formance perspective they should be tra‘nsparent to the user. )
‘I'he telephone is v1rtually 50, but we have had it for about 100 years. The telev1sxon
set 1s, but in its passive mode. Many are frightened of it as a two-way: dev1ce, '
finding its.use inhibiting.. Yet the video conference is the equwalent of a two-
way video, and video conferencmg ina vanety of managerial sxtuatlonscls on the
increase and, as broad band communications satelhtes prohferate, will increase

- even faster.

And as offices disperse, as the home/office becomes rttore c8mmon, and
OPEC may msure that for us, the use of v1deoconferem.1ng w1ll probably increase
on a lower than managerlal level. Is anyone teaching ofﬁce workers of the near- |
to mld-range future how to use the techmques successfully" And parenthetlcaly,

" is anyone teachmg people how to repair those machmes"

I mentioned satellites. In a relatively short period of time, if IBM, Comsat
and Aetna Life Insurance have their way, a system of satellites—business systems"
satellites—will be in place. They will enable high speed data to flow from corporate

'headquarters t6 branches, from branch to branch and back again. '

I do not think it takes tloo" much transistor gazing to leap to the assumption
that, while it is impossible to determine precisely what will change, something

will, and soofi. . Are we as educators gearing up to cope with the need for that
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change? I wishl knew the answers. [ only suspect--well, I am. a bit stronger-—-

‘

I am sure the answer is probably in the negative.

And I have left out a lot of teéhnologies: word processors, high speed facts
machihes, smart typewriters, smart telephones, ubiquitous calculators. In many
ways electronics will make life and work easie'i'_for some. What I wish to point

out here for your consideration area few issues which fall beyond the"technolqgical. '

~ Isaid we are in the fnidst of a revolution. Call it el;ectrpn“ic. Call it informational.
When steém engines mechanized what had been the family farm at the time of
the industrial revolution and turned agricultﬁre into agribusiness, those driven
out cQuld leavé England or Europe and.come to America or Australia in order

to regain the practice of small iarmiﬁg.

‘I.'he'inté;esting question to me is what will happen to those driven from
semiskilled labor—and I'd forgotten to mention the rapi;i development of 'robotS'
for a wide variefy of assembly line jobs--driven from clerical labor‘, secret?rial
labor, ditch digvging labor, perhaps even teééhing labor, as video brings m;sfer
teachers live via satellite into each home? What will be the result of those individuals'
inability to .handle the stéém' engines of our e'r"a: the electronic processors, thé

computers, the two-way video, the machines that think?
" A closing thought, perhaps a chilling one that has only recently occurred

to me. As the technology allows for dispersal of semiskilled work force and as

the technology permits the home to become a total work-entertainment environment,

349
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will this not have the net effect of piacing contro!l in fewer and fewer hands?l
If middle management must com.municate through control centers, monitored
by top management, how 'ere tWo or more middle management people, ever to
get together to create a new idea, spm off a new company or, on another level,
form a union or just have a drink?

°

In Orwellian _terrns, and the state"of the art is near, the television‘set you
wat;h for pleasure or soon for b’usiness is also capéble of watching you. Iam
no Ludd1te. I would not hold back the steam engme of our era. What I would
do and am domg s to enter a plea to the: educat1ona1 commumty to take some
time to think about the socxal_ 1mpl1eauons, let alone the vof;atxonal and educational '
ones, of what 15 now taking place.

| The technologists have gone to the great oains to place in our heeds vieions

of transistorized sugar plums, otherwise known as telecommunications satellites,
shining in the skies. The educational oommunity; at least in my experience, hae
not challenged the basic fact that the very shape of the technology-the kinds
of technologies chosen for different uses—has a shaping effect on the users.

Technology is in the saddle. The ;‘users.have yet to use the rings or spurs
as they see vﬁt. Shaping the technologies to suit educational and social needs

|

is very much an educator's job. And to me technology assessment is part of the
|

process which leads to that kind of scq!.lpturing for human need.

—- ]

In my view, we have too long ignored the assessment of what technology

‘can do to us. We may have less time than we think. - Thank you.
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DR. GERJUOY: I have five parts or main headings: demographic trends,

job education trends, social trends aﬁd finally something about the work ethic.

- The headlines for demographic trends are: birthrate down and population
up; the population getting older; and a new baby boom coming. The birth rate
is now, in the long run, below replacement. But it will take a while before the

- population in the United States stops growing.

. What iS"happening, though, is that the population is graduauy gét-ting older
on the average, énd as it does, the death rate ié going up. Evéhtually the death
rate will go up enough, so that the number of people who die eacﬁh year wiil equal
the number of peqple who are born each year, and in féct before things level off "
| we will reach a stage, if the birth rate does not go up again, where the population

would actually shrink for a while.

‘ All this assumes that present death rates éonﬁ ue for each age group, but
they are not going to. Since abdut 1950 something gmarkabl_e has Happened in
the United States. Older Amfricans have started to live longer, and this is new
in the history of the world. Until about 1950 a person in the United States aged

50 had roughly the same life expectancy that a person in the city of Rome had

2,000 years ago.

The entire shift in life expectancy until a generat_iévn ago was due to a reduction -
in death rate for babies, young children, teenagers and young adults. Now we ~
. have started to see older Americans living longer for the first time, and this is_

a very, very sharp trend. In fact,v in recent years it is so sharp, that in 1976 the

36

- . P e R . - Py r—— -, . o— i rem e e — - s = [ [



L

33

. life expectancy for an Ameri_can aged 40 increased one year in that very year.

That is about as much as you can expect.

The baby boom 1s coming agam, not because birth rate will- increase stnkmgly,

but becausethere ‘will be more people of child-bearing age. This partof-a distinct
w'cycle of chlld-beanng, booms and bursts. This cycle is about a 30-year cycle,

and so every 3Q years_ in the United States, we get a shift in the rate of baby production
which is abaut 1.8 to 1. In ther_words, we need almost twice as many schools,
and then 50 years down the road a piece we need almost twice as many nursinghomes.

The next boom will come along just about in the 1990's.

T Al right, next trend--economic trends. Headlines proclaim that retirement
systems are going to crash. That means the destruction of all the public, the

private, the personal, and the insurance systems.

And the second headline might be'ca..u'ed capital crunch. The term systems

o

are gomg to crash because, while they have been in theory actuarially sound, they

have been sound only on the basis of assumptlons which were false,

First of all, it was assumed that lifeexpectancy for blder Americans would
not go up, but it has. - Secondly, it was assumed that new Americans would keep
on coming along to contribute as young people to the retirement{yfund;, as'in the
Social Security system. But when the birth rate declined sharply, the introduction
of new American workers to contribute to the funds was not sufficient to keep

up with the increased number of old Americans.
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We all know that the Soaal Security system now requxres infusions from
the General Fund but the same th1ng is true for TIAA and for just about every
pr1vate system or public system in the land, except those wh:ch are heavily supported
)by other sources and contributions by the members themselves. These declining
pension funds have been one of the major sources of investment capital in the
country. Thxs kept the capital system goxng For the rema1nder of this century,
it will be yery difficult for the United States to raise sufficient funds to provide
the capital plant necessary to prov1de the jobs to keep the economic system from
running down. Job trends and educational trends are linked‘togethex . One of:
the important implications of the change in life expectancy is that there is an
even sharper change in health expectancy. Older Amerrcans are not only living
longer, but they are staying healthiar and vigorous much longer. The principal
cause for the reduction in death rate of older Americans is a sharp and’ really—~—
not understood at all decline of the 1ncxdence of heart diseasé and vascular disease,
Older Americans are not havmg heart attacks. They are not having strokes, not
having as much hardemng of the arterxes, and they are staying vital and vigorous

and energetic longer. '

('\-'w.-

'When older Americans die'., they :ﬁé faster. In fact, they are more hke the
miraculous one-horse shay. leferent parts of the body are going to pieces at
the same time. One of the consequences of this is that, particularly for Americans
who have better jobs, there Is increasing resistance to early ret1rement. There
is a sharp reversa] of a long-term trend in this country toward earlier and earlier

reurement.




Moreover, these elderly Americans do not want to work full time. What
they want is some kmd of part-time employment, where they control the days
or 'nmes when they work and where if they do not feel like coming in to: work
on a particular day, they can stay home. |

J

Increasingly, the system-is going to have to; 'Sccommodate this drive to‘\yard
later retirernent. A major reason de this is that this is a way to save the rerire-
ment systems by keeping the workers working longer, coritributing longer and
, drawing retirement pensions later. Anoiher reason for this is that the nature o
of work in the United States places less emphasis on the physical vigor and strength o
- of youth and now favors more and more the kinds of skills possessed by older Americans.

J

- If you look-at changing demography,’ which does not supply as many young
Americans for a while in the work force, 'the'-fpattern is clear. Now, this slower ,‘
exit from the work force, however, puts greater pressures thah /ever on the declining \
job market, meamng that younger people are denied those positions.

When an American stays in the work force instead of retiring, however,
- he does not use up one- job, because by staying in-.the work force that American \
consumes more as well, creating other jobs. The exact number of jobsvereated
is unknown. Economists, by making verv plausible assumptions based upon insufficient
data, can make good cases for a job creating eifect of from two-tenths to eight-
tenths of a job for every job retained. ‘I do not think the answer is sufficiently

unpoliticized for a fair and reasonable answer at this time. All we can say is

that a full job is not used up when an older American stays in the work force.
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In anj case, [ think the trend will be to deal. with this by gradual exits from
the worl'<‘ force, slowed entry to work force, and a:\'r‘ariety of stratagems which
will encourage people in the middle of their work careers to work less, to take
more time off for retraining and sabbatical;, and to work part-time. These are
all deVices for using up ‘the extra space created by people staying in the work

force longer as well as dealing With the problems created by automation, which

will also require increased retraining.

.
t

¥

Now, this is the context of increasingly rapid technological change, and

| the concomitant increasingly rapid change in job demands. One of the, ways we,

as educators, can deal with this changing technological work is by moving toward
more general education away from" ‘'specific education. Bqt there is a point of
diminishing returns about this, because employers want employees to have certain

definite, specific skills.

WS

~ As the job market is changing more rapidly, necessary skills change more

rapidly, causing a greater demand for ongoing, continuous education. For example,

- I'received 2 doctorate in experimental psychology from the State University in

Iowa in.1953. And the State in its infinite wisdom concluded that I had a doctorate
for life. If instead 1 have been awarded a certificate as a co;metologist, I would
have had to come back every couple of years to be recertified. Apparently the |
State believed that a cosmetologist was a more critical enterprise than a
psychologist. The State was probably right, but I think we'are going tosee an

increasing trend toward a semi-revocable degree.

Official accreditations and degrees will not be revoked, but increasingly

there will be expectation built into career ladders for ongoing training and demonstration

10



7 T

of ongoing competence. Unless one wznts'to accept a slow decline in the value

of. one's degree, and the knowledge explosion inflates knowledge requirements,

it wu e necessary tc. take part in ongoing education, particularly ongoing vecational

" education.

Regarding soci'al trends,_we,-',fece a number of revolutions of rising expectations,
all of which ere very uncomforfable -for the American scene,__’because they collide
with S:erta_in fundamental, ldgical, marhematical necessities. No matter what
we do, 50 percent of the American population will be below the median incorne._ -
No matter what we do, 50 percent of the American population will have an IQ
under 100, because IQ tests are designed so the median IQ is 100.

Increa.singly, however, American feel.ihe defiiii-tioin not of success but of non-
failure in the American scene is to be above the median in everythmg° intelligence, |
health, aﬁection for one's children, etc. -This'is clearly a hopeless dream, and

J/

so we are becoming a nation of losers. A nation of losers is an uncomfortable

na..lon, and so I think the prmcxpal social trend for the remainder of this century
[

’ lS one of mass disgruntlement, mass paranoia, anger and disaffection, with a feeling

of disappintment with the American dream—an American dream fueled, of course,
by mass communications fantas¥, where ali the television shows portray a hero
or heroine who earns $18,000 a year, and lives in a $150,000 house which is always

spanking clean with the most modern appliances.

)

One of the important consequences of this sense of failure will be increased

o

disaffiliation and disaffection with the broader levels of commitment in the American

scene such as traditional patroitism, and traditional values and crganizations,

2
~
-
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including traditional mass religions: This does ndt mean that we are heading into
. an anti-religious era. In_'fact, I feel we are heading into an era of very strong
religious revival and new conservatism in a number of areas of life. Rather, I
. think we are heading into an era when the complex, intellectual ways of looking
at the world will be increasiﬁgly ineffectual, and simpler, more emotional outlooks
will predominate. This éhange in world view will lead to an increasing fragmentation
and segmentation of American society. |
In particular, one c;f, the implications of .the television-video revolution is
the segmentation of the mass market. Television, for all its faults, has helped
“keep America a civil civilization, because when nearly all families watch a singlé
shov} like "Roots,"' this is a common experience which helps define the American

experience. A ¢

When Americans meet’ov;‘rseas, they tend to talk about the common television
movies fh&t’ they have seen. This establishes their credentials as belonging to
thebsamé civili.;ation. Bﬁt todéy already there ére some fascinating consequences
of the introduction of video disk, videotape and cable technology. You may be
fascinated to learh that more than 50 percent of the videotﬁpes sold in the home
‘market this year are pornographic films.

This, I thmk, reflects the beglnmng of a major trend toward the segmentauon
of the market, so if you come back in ten years the vxdeo industry will look much
more like today's record 1ndustry. There will be many small markets catering

. to specialiied tastes, and consequently, a loss of a common denominator of American

attitudes and values, no matter how low the common denominator may have been.

ISR | 12




~ an enjoyable work scene will be the only way we
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- In conclusion,’I want to say a word about work athics. We are moving to
AN LA

[

.an éttemi}t in America to deal with the contrast between play and work. ‘Traditionally

American so‘c{ety has had two kinds of activities: play, which is fun, but non-remunerative,

and work, which is unpleasant, but remunerative.

A larger and largef portion of youhger Americans ar,’e demanding that work
: - : |
be more enjoyable. The pressure is causing less and less effective work in the

job market and is leading to ‘the restructuring of work. 1 think that in the future

we will pay with reduced productivity for a rr;“@“?:njoyable work scene. However,
vill be able to get workers to |
participate with any level of commitment in the work process. Let me stop there. -

I want to try to talk about it more afterwards.

DR ALBERT MAYRHOFER Because time is running short, I am going to take
the hberty of excerptmg from Mr. Kamm's presentauon. l-hs presentauon is made
from the frame of reference of one who has been an operatmg mechanical engineer

for 38 years, particularly in the area of industrial automation.

j - -
; : , 3

The most conspicuous and chronic defect that Mr. Kamm observes in the ) !
American scene today is an ina}deqhate supply of trained maintenance technicians.
He observes that factory managers invariably are afraid to hire technicians because
they have no Way of evaluating them. As.s. a result, féctoi‘y"managers are ektremely
reticent about adopting new technologié; because they cannot be maintained.

Mr. Kémm observ;es that the effects of the shortage of trained people is
severe. One of the consequences, of course, is ‘that new equipment‘will fail in

operation if it is adopted, since there is no one to service it and keep it going.

. 43
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Even very simgle technologies such as a compreseed air operation are looked upon
with disfavor because they require regular, alth'o-ugh very elementary, attention,
that is just not available. Another effect appears in the automoblle industry.

The b1g push here is to make machmery abuse-proof, meamng idiot-proof, and

this costs substantial amounts of money.

Mr. Kamm holds that the basic problem is morale rather than a lack of cognitive
or skilled learning. He presents a story about a workman, a mamtenance worker,
who smashed a die. Mr. Kamm points out that this man had a wife, children,‘car,

TV set, washing machine, refrigerator, and he did not smash them with a big iron

. bar when they did not work properly. Mr. Kamm says that he personally, however,

benefits mote from this situation because he makes robots, and his own equ1pment

is very carefully engmeered to require only a most elementary understandmg
on the part of maintenance people, and his competitors' equlpment is not.

Orie of the t.hinge Mr. Kamm counted as fouling up delivery of those machines
to the tield was that the technicians do not understand the instructions sent with

them or they do not read them. o

In all but the largeat factories maintenance is done by a relatively small
number of beople who are expectedzto cover many subject areas, and they are
not being prepared adequately in this. Mr. Kamm suggests that a system of ranking
and examinations in licensing and raung would be most valuable in selecting employees
and might very well be a substantial monvator of student techmc:ans. Regardmg
grading and testmg, Mr. Kamm points out that there is a great diversity in individual

aptitude for dexterity and understanding of mechanisms and suggests that educators

7]
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do more aptitude testing and encourage those people who have these aptitudes
to enter these fields.

Y

There is a major questxon whether advanced technology calls for greater
or fewer skills on the part of manufacturing workers. It is Mr. Kamm's personal
observation that designers of machinery make a ma;or effort to deskill the operation
of their machines. The interior of such machines may be highly complex, but
- the challenge is only to the maintenance techmcxan. ‘_,A major objective of the

_ internal.cornplexxty is to reduce__the extemal operating skill. | 9

ﬁLfet us now consider the making of tools and machines used in quantity manu-
facturing. Here skills are required, unlike in mass production. A die typically is made in
. a quantity of one. A machine tool is typically made in quantities of ten. 'The need
is as great as ever or perhaps greater for skilled mecharucs in such categories |
as machinists, tool and die makers and precision assemblers. Although these people
use modern machine tools and 1nstruments, the skills requ1red are as numerous

as ever. Data indicates that the supply of such people is decreasing.

Regarding Mr. Kamm's present busmess, mdustrial robots will replace only unskilled
.work_ers performing simple, repetitive and monotoious tasks. For the most part they are
used to load work pieces into fabricating machines and to unload them from fabricating
machines. To some degree robots are used in automatic assembly, but here again
robots can perform only the simplest kinds of assembly operations and therefore
replace only unskilled or semiskilled labor. Robots are used to save money. They
save money by replacmg unskilled workers at a new reduction in cost. Such specxal

cases as safety and the performance of obnoxious ]obs are minor considerations
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in the real worth of machinery purchasing Mr. Kamm estimates that robots can
replace approxxmately five percent of the blue collar workers in mass productlon

o

: today and perhaps another five percent in the foreseeable future.
As with all machinery.skil’lecl workers are required to manufacture t'ne robots.
No unique skllls are required other than those requlred for general machinery
manufacture. In short, robots merely represent a continuation of the same 1ndustr1al

revolution, which has been progressing steadily for a very long time. . .

DR. MICHAEL hlUDSQN: T have been ask'ed to talk about technology assessment
- in vocational education. Like everyone else on the panel, | donot have a degree
Ain technology assessment. My own degree ls in economics, and if there is any -
profession that 1s tra.ined not to think about_technology assessment, it is economics.
Underlying all ¢ the economic models in this country, including every economic
model used by government, is the assurnption that technology remains the_ same and

that the social environment forrning the setting for technology reains the same.

Economics was not always oblivious to technology and the s cial environment.
Two hundred and three hundred years ago, at the inception of the industrial revolution,
the central focus of mercantilist economics in every single country of Europe

was the effects of technology on sacial values and the political policies necessary
to provide countries with an advantage in technology. Ironically,'the more rapldly
technology has changed, the more governments and economists have assumed that o

o

it is a constant.

The few economlsts who begln to talk at all about technology have two separate

approaches. The usual approach is to define technology in terms of output per .

.
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man hour. ' Each labor saving device produces more and more per‘man hour. Labor
productivity i is the only kind of productmty that is recognized under the government

producthity indexes today. It suggests that workers themselves produce more

-and more, all by themselves each hour, and it is the argument for wage 1ncreases.

Understandably the labor unions and labor in general have a definite self-
interest in popularizing this view, and they trace the evolution from manual labor
to skilled lahor as requiring m‘ore and- more educational inputs. This emphasizes
the need for laborers to finance more and more of their education and to accumulate
what economists call human capital. | ‘ |

This concept has given birth to very many perceptions, and it has almost
completely overshadowed the other concept of productivity which was shared
_ by the classical economists, Ricardo and his predecessors. And that is the concept
of product1v1ty in terms of 1ncreasmg capital per worker' the reason for increased
production per man hour is because of the greater use of sophisticated capital goods.

This is true all the way from the factories to the new automated office.

- Today this concept of productivity is promoted mainly by the industrialists. - '
‘I'hey say we need more and more money, more and more profits, and more and
mo‘re deprec1ation allowances, so that we can promote investment in these, sophlsticatéd

.capital goods.

Education represents a third constituency, neither labor nor business, that
is not represented anywhere in government. Education's task is to somehow fit

labor to the overall demands of a radically changing technological environment.

47
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If )iour.graduates cannot find jobs or if the only jobs they find are in the N
state and municipai governments, you get the blame for not turning out the people
that the economy needs. However, you are not really told who the economy needs.

You are sort of left in a kind of limbo.

I' mean to say a few words about the history of vocational education because
I think it is very imp-ortantt:o provide a perspe'ctive on what you are doing now;
The original work on vocational education in the United States began about a
o century ago, and it began in the State Department' specifically Jacob Shoenhoff
" and a number of other people perceived a totally different kind of economy emerginé

in the United States than was portrayed in the economic models taught in the universities.

The economic models in the universities then were just about as bad as they
are today. They heid that the way that laborers got work was to lower their wage
demands. There was aiways some wage rate at Which employment would be available.
Shoenhoff, of the State Department, came up with a different theory, called the
economy of high wages doc‘;trine. .It held that high wage laporfwomd'underseu
low wage labor by being more productive. High wage labor would work with high
productive capital, so that on a unit cost basis .this labor wouid be even cheaper.
This theor"y perceived what Henry Ford'and other industrialists recognized: that

‘they would rather hire high-skilled, highly-motivated labor to work because the

greater productivity of hignly-skiiied_ labor more than offset its high wage rates.

As a result of this study, the United States government financed extensive
reports on vocational education in the rest of the world in order to prevent the =

United States from being subject to international obsolescence. They saw correctly
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a century ago that countries failing to modernize their work force would remain
obsoléte in the world and would fall further and further,l behind the rest of the

: world. ' - S o

- ' ~ More importantly, they saw that what was at stake was not merely what
economists called human capital, but an entirely new civilization, and it was a civilization
based on motivation, the desire to improve one's lot, and they_saw that their drive

for money was a socially programmed incentive. : -

Why did péople want mdney? Not just because they wanted vmoney‘, butl
‘because the)" wanted social -.approvai, resulting from the possession of money.
Since that time, instead o'f‘ America becoming a melting pot where more and more"
people want to succeed in money-making,ﬂ America has turned into a multilayered

sod\ety. Not everybody wants to get ahead financially.

_»\' - Living in Manhattan, I see that most of its people reaily do not want to get >
ahead. They just want to collect the same welfare checks that all of fhei; neighbors
are collecting; thus the economy is turned into more or less a reservation in which
- industrial work is shrinking and shrinking and shrinking.

. Now, there are\'-‘two. sorts of welfare recipients: the very rich and the very
poor: They both live Ey clipping coupons and ,'filling'out forms and just collecting

their checks. It is very difficult to put that into the traditional models.

Now, in this kind of situation how do you relat’e\: vocational education to

- é

technology assessment? Ann Martin mentioned a buggy whip in today's world
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of the auto. I think that may be a little out of date, since [ am sure none of you
are training people to make buggy whips. . -

. » The problem is thaf those of you who are ltrai_ning auto mechanics may be
* ’ n
training incompetent auto mechanics. Cert’a@nly from my experience in idanhattan
' ‘there are very few competent auto mechanics.. And even if ;'ou are putting out
competent auto mechanics, most péople who own autos do not believe that they
are competent. As a reéult,'ther;e are numerous plaTs afloat to ..re'design autos with
printed circuitry designs, so that if anything goes wrong with an automobue, a ﬂashmg

little light on a really complex board will point out what part is malfunctlomng

This would eliminate the need for auto mechanics.

It is very important for someone somewhere in the system to anticipate
this potential scenario, and its effect on the need for the educational system to
turn out auto mechanics. If no such assessment is made, education is going to

turn out auto mechanics that are almo&»‘f as obsolete as buggy-Whip manufacturers.
Here is a little chart that showé the shift in the U.S. Labor force since World

War II. Since World War II employr\nent in the productlve industries that represent

your consntuency-agrlculture, manufacturmg, public utilities, power generation

and transportatlon--has held fairly steady at 30 million people.

* Nearly all of the 30 million growth in the labor force since World War I
. has been in the service sector, ahd this is the sector that is supported by your
productively employed corps. Of this growth about one-third, ten million persons,
represents employment by state and municipal government. These are people |

who cannot find jobs in private industry.

o0
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The result of this drastic increase in public employment is the huge mushrooming
of state and local debt. Tﬁe well has now run dry. With New York's bankruptcy, 4
states and municipalities can ho. longer borrow to keep hiring peoplefgr.xﬁ are not
trained for employment in the private sector. Yet it seéms that the private sector

., may be unable to employ all these job seekers.

Althougﬁ the productive labor force has remained steady at 30 million persons,
.‘ thg composition and nature of this labor force has undergone a vast structural .
chahge. _Ther;e has been a sharply increasing amoun"‘t of capital per worker. ‘?With -
Highér capital pe.ruvibrker, mcreasmg skill levels are required along with changés-

in social values toward work and motivation.

If‘ the worker is working with highly productive, expensive capital, it is necessary
that he not break it. And one of the first concerns of employers, obviously, is to get the

kind of worker who is going to take care of the capital 2nd not break anything.

Now, that bfings up the question as to what labor does to influence its long-
term employment. Eccnomists hold that labor should simply lowervits wage demands.
There is, however, very li.tﬂe room for iabor to lower its salary demands. Labor
has certain break even costs: the costs of fegding itself, the costvs o clothing,
paying rent. There is hardly any discretionary income left to Amce;‘icaﬁ blue colla;'
labor today. There is no way .tha,t the averaée worker can lcwer his salary demands
without Secoming very demoralized, having to eat less, and having to move into |
a bad neighborhood. The flexibility is gone from the American economy as labor

has lost its downward wage mobility.
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Now how much can education do to serve the long-term problem? Not all

. that much. It can try to provide specx:nc work skills that are needed. It can try
to imbue students with appropriate work attitudes and cultural mores, the instincts

for workmans}up, and it can try to give a general appreciation of what are the

' prospects for employment.

If econom1sts themselves do not dxscuss the changmg technologmal environment,
if government does not, hew can you folks be expected at the local level, all by
yourselves, to figure out what jobs are necessary? I do not think there is any
conceivable way in which you can be expected to do that. But you can be blamed
for it, and you prokably will be blamed. | |

__Your only recourse is to have the government take some responsibility for
mformmg you as to where, to the government's best knowledge, the demand for
labor is. Government must not-merely correlate existing microdata and determine
past trends, but must dlraw up scenarios for possible, plausible future trends and

what they will require of the vocational education system.

And once again, how do you even go about analyzing these trends? Any
trends are goxng to be projected in-a kind of statistical format. But the statistics
‘ always have to be questioned because any set of statistics is created within a
set of conceptual ategories. And. the categories at the head of each statistical
v column represent a theory. And e\verybody whe develops a theory usually develops
it on contract tor somebody, and therefore th;s theory reflects somebody's self- |

interest.
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Now, at the beginning of the talk, I mentionéud the two basic self-iﬁterest
group theories today. There is fhe Labor Department ta]ki'ng about labor trends
and labor productivity, and there are the specific lobbying groups and industry
associations focusing on capital productivity. 1 do not believe that educators
can sit passively'and uncritically accept either of these theories. And the fa¢t is

that there is only one trend even provided by government, and that is not dore

by ;he Office of Educauon, that is done by the Labor Department for. labor trends.

I think that you need to develop your own educa;ional models, ang that requires
the development of your own theoretical context in which to elaborate these models. '
I think that these models, by their very nature, would have to be 1conoclasnc
and skeptical of the existing models. You would have teo take an outs1der's view
and determine for yourself what are the most relevant categories, as they affect
education, in terms of the skills that have to be trained, the soc1a1 context and

the monvauonal systems.
o o )

And unless you get suff1c1ent government support you will probably be the .
ones left holding the bag if the Amencan economy turns out to be increasingly ,
obsolete in the 1ndustr1a1 spere, overtaken by other countries that are paying more
and more attentiqﬁ to the educational inputs and social inputs required by the
current technoloéical\ evolution. ‘ |
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MS. DAINS. My name is June Dains. [ am here today as a member of the
American Soc1ety of Training Directors. ProfesslonaUy, I arh Pperscnnel diregtor

of the Nistrom Division of the Carnation Company.

Iam very happy to be here today, to share in th1s ‘discussion on technological
trammg It seems to me it is quite ev1dent th1s country has far greater opportunities
for the 1nd1v1dua1 and for bus.mess than it is usmg As1 listen to each speaker,

agam, it supports what has been my thinking for a long time.

74

- We Just have to find the ans\vers. On the one hand, we have individuals

who are very desirous of/furthermg their own self-development, of beirig in a

position te live a very meanmgful life, to contribute to society and to do a very
meaningful job. On the other hand, it seems that we have school facilities and .

edicators who are offering the opportumty to learn.

\

. . : 3
’ : ’ \

7 What seems to be the problem? We also have in business many job opemngs .

that we cannot find the skﬂled individuals to fill. That was mentioned a number

of t1mes ecrlier in the d1scusslons. [ think Dr. Martin menuoned earher that she -
saw a great need for better feedback ! of the training that is now bemg done' I
think that is very true, that somewhere, mdustry has to prov:de greater feedback

to the data clearznghouse or.other medium which is going to be utzhzed in planmng

[

the curricula for the trammg and technologtcal needs. '

. “
©.
) 3

» - lam sure that we have been remiss inthis for a long time.. We get entirely -

too busy in trying to meet our own current needs rather than planning for the

2

future.

L]
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In this three mlnutes that [ am allotted, I do rot have time to 80 inty the
_ quest on with any depth, but I think we have the ability to solve our problemq.

What we have to do is get out act together, work together, make sure that the

needs are understood. And then [ think we will find an unswer for the needs.

MR. KOOPMAN: My name is George Koopman. Iam chalrman and former
president of Instruccional Systems Group in Huntington Beach, California, which
develops validated self-instructional programs. We produce about 150 to 200
a year. Our cllents include everybody-—Sambo's Restaurants, the U.S. Defense
Department and the Callforrua Commumty Colleges.

I am also the managing direcvor of an agency m Los Angeles, which represents
several dozen of the countl:y's thihkers, futurists in a number of different areas.

And I am also an independent producer in the media"business and have a television
series and a motion picture under production at a moment.

l feel.like Iam 'soi'newhat of an alien here, although I hope not to alienate. 5

anyone. I am the only one on this plat:fo,rm, I belleve, who operates from a base
west of the lwlsslsslppl. And so I am here representing the western half of the
Unlted States. I feel in some ways like ! am at a technology assessment session
. being held in 1492, in the appropnate settlngs of the court of Queen Isabella, / :
in Wthh as a small footnote to the appendix on condiments, it 1s noted that the

projections w1th regard to the spice market may be- sllghtly off due to a small

expedltlon to the Indies by someone named Columbus.
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In this three minutes that T am allotted. I do not have time to go into the
question with any depth, but I think we have the ability to solve our problems.
What we have to do is get out act together, work together, make sure that the

. needs are understood. And then I think we will find an answer for the needs.

1.

- MR. KOOPMAN: My name is Georgé Koopman. Iam chairman and former
presidont of Instructional Systems Group in Huntington Beach, California, whicr;
develops va.lidatedl selj-instmotional programs. We produce'about 150 to zob
a year. Our clients inc.lude‘everybody-—Sambo's Rest:ilurants, the U.S. Defense
Department and the California Comthunity Couegés.‘ -b

[ am also the managing director of an agency in Los Angeles, which represents

several dozen of the country's thinkers, futurists in a number of different ateas.

And I 4m also an independent producer in the media business and have a television

series and a motion picture under oroduction at a' moment. “ )

" Ifeel like I am /so‘mewhat _of an alien hero', although I hope not to alienate
anyone. I'am the only one on this platform, I believe, wo'o operates from a base
west of the MlSSlSSlPPl- And so I am here representing the western half of the
United States. I feel in some ways like T am at a technology assessment sess .qéd?
being held in 1492, in the appropriate settings of the court of Queen Isabella,
in which as a small footnote to the appendix on condimerits, it is noted that the

! projections with regard to the spice market may be slightly off, due to a small

expedition to the Indies by someone named Columbus.
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My three-minute contribution here this afternoon will be to 'try to give you
a couple of ideas to rou around in your heads whxch I think are going to.very radically

affect the way in whxch all of us do busmess in the next decade.

&

]

First of all, several people 1nclud1ng Bert Cowlan have mentxoned the prohferatxon
of satellites. It mxght be of mterest for you to note that the same men who are
making the decisions to invest in this technology (for example, Aetna Life & Casualty -
has just committed to invest $312 million in satellite business systems) are betting |
that within the decade, low-earth orbit solar satellites will be under construction.
The answer to the question as to \‘vhat will happen to technologicaily replaced
individuals is that, just as in 1492_, a new frontier is opening up. . '

‘The men who are making the $100.million gommitments today are saying
that we will be pumping“solar power, collected by satellite s_olar"power stations,
dowbn to earth by 1_952, the 500th annive;'sity of Columbus' voyage. The careers

you had better start training people for are not necessarily on this earth.

- Another idea which you should mull ové_r isy as Hérb G_erjuoy mentioned,
the increase in life expectancy. Hou)eyer_, it is increasing much more radically
than‘most of us realize. I expect to u\;e to be at lei‘-;is,t' 150, probably 400. It is
cdnsidéred to be a somewhat conservative Scientiﬁc pr.'ediction today to say that

within 10 to 20 Years, we will be able to double the human life span.

It is a simple matter of the fact that the aging problem for every single
one of us is built into our cells in the DNA. Right now we are learning how to

) o

literally change that program. For example, Dr. Paul Segal at the University
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of Cal.ifo_r_nia at Berkeley is currently keeping rats alive--not only alive, but in
the prime ef life_—-fo,r two to three times the normal total lifespan of a rat, and

he is uoing that by simply-withholding one amino acid from their diet.

And the third idea which I'll give you to think about is the idea of intelligence

increase. We have heard some pessimistic predictions about the detrimental

_effects of computers and mass communications. I would. submit to you that altholigh

this may be a short-term effect of the electromcs revolution, the basic long-term

effects will be to increase the power of the individual. Modern technology will

help people ‘to get smarter. The Defense Department, which is currently leading

_the country in educational, innovation, is teaching uneducated individuals to operate

complex multi-million dollar systems. _ » N

I hope to leave you with a message of hope, in contrast to the many pessimistic

projections nut forth by the other speakers. I would like to tell you that I am

an optimist, and that it appears from my perspective on the West Coast that things - -

are getting better and not worse, that we do have a new frontier, that we do have

new opportunities, and that in a phrase, doornsday has been cancelled. Thank you.

3

MR. SMITH: Iam Clinton Smith, of the Office of Personnel ‘Management,

formerly the Civil Service Commission. I have been asked to give you a brief

outline on what the public service, as a major emplqyer,'has concluded regarding

the issue of employment and technological needs for the present and the future.
My comments particularly will respond to a number of remarks.by Dr. Gerjuoy,
Dr. Hudson, and Mr. Karnrn, which I thought were particularly pertinent in this

connection.
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First of all, the'U. S. Civil Service system, including federal, state and local

levels; is probably the big'gest employer of the nation. And we have concluded
. over the last few years (These conclusicn; are contained in a large part in a report
on management of human resources prepared by the Interagency Advisory Group,
- with which I have been affiliated for the Iast nine y.ears') that approximately 70
percent or more of the budget,__ in any féderal agency, goes into human resources:
pa_yroll'costs, insurance, retirement, et cetera.‘ When we consider that this leaves
30 percent or less for everything else, there is no question that we mﬁst focus

- on better management of people.

A part of our solution has been t6 focus in on the overall management in

organizations. We start with the pre/mise-or, the fact, really, that the Ofﬁce_
of Management and Budget, since about 1974, has required speqifié-“acﬁon plans,
management plans, by each federal agency. We tie into those managemer;t plans
the budget i)rgjectio'ns, of course. More recently, and this is where we feel we
have been taking some s.igniﬁcant steps, we have been motivating agencies to

take positive action to forecast their own particular needs. That is, if we can
outline mari_agernent plans and budget plans, there is nodguesgion that v‘/e'can>do _
a better job in ;?rcasting the skills and knowledge and abilities needed to carry

NS ’
aut those management goals.

We have found, panicdariy by looking at the regulations on the books with
regard to human resource management, that there is no qu‘estion we can focus
accountability on managers to do a bette’r job of affirmativé é'ction in this area.
Overall, [ would sum up in my brief comments by ﬁaying that when we consider
the amount of money that gees into public service in this country, approximately

three-quarters of the total Gross National Product, we have a good starting point
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for productivity erhphasis and better managément overall. We Jook forward'to
cooperating with this organization and others and the education area in this whole

effort to do a better job of forecasting our needs. Thank you.

MR. NEL“SON:"' I am-Ray Nelson with the Milwaukee R_ailroad. I think itis
very interésting' thaTQith all of this talk of satellites and extremely high technology >
industries, Dr. Martin would have a railroad man on her panel. Ido not suppose
railroads are recogﬁized as using high téchnoloég', but we do have our share. ‘

S

My title is manager of technical ."'i':rair_xing, from which you might infer that

o I manage some technical training. My stock m trade, which-I consider my personal

craft is that of an instructional designer. While IiStgning to the presentations, my
mood has alternated between elation and depression, as I hear some predictions
of progress and others of doom. 'I_nstead of reacting to these presentations, I am .

going to discuss developments—some very positive developments—-that have been

happening in our industry, primarily*due to education and work planning initiatives.

‘Being an instructional designer, you can bet that I am going to make a case

for instructional design and the processes that we go through. A meeting that

took place in St. Louis about a year agé, sponsored by the FRA and attended by

railroads and labor dealt primarily with sources of governmént funding for railroad"

training. Apparently, this meeting encouraged a great deal of interest on the

- part of community colleges and vocational and technical colleges in railroad training .

needs. The initiative, of course, is determining those needs.

We are a little unclear right now as to where we begin. But I know there

is interest on the part of the junior couegé_s and community colleges in the needs



of the railroad industry. We are planning to conduct some job analysés in order |

. to identify tr;e basic jobs, the critical skills that we have in our industry, arid the
~ knowledge and skills neces;sai'y té perform those jobs. In the {uture information
like this couid be made available to vocational and training people, so that‘they

- could attune their curriculums to meet the stated needs of industry.

So aithough it is difficult for me to respond to t‘he futuristic presentation
here, I did want to point out some posmve steps taken in our industry toward
estabhshmg these linkages w1th educaﬂon. Our industry needs tramed workers.
There are no gocd skilled mechamcs walkmg the street looklng for a jOb, as Mr.
Kamm has pointed out. And we have found that we are coming up to a 30-year

retirement cycle right now ar4 many of the retirees are in critical occupations.

MR. PRATT: 12— George Praft,_ Special Assistant f;).r Education, Office
of the Secrétary of Commerce. The reason we have a special assistant for education"
is because institutional education is the largest enterprise that we have in the
country, involving 30 percent of our citizens. This does nfot includé business and
industry eduéaﬁoh, and I count government in there.

©

Institutional education has an operating budget that is an estimated $170

LY

billion, and that does not count anbther $100 billion that industry and government

invest in it. We cannot afiord to ignore this vast investment in any planning process.
- I'heard some discussion about whether we should adept the economic model

N that says it is the worker that is key to productivity or it is capital that is paramont.

- We found out when we got a second-generation computer in 1955, that traditional
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of the railroad industry. We 'are 'planning to conduct sorﬁe job analyses in order
to.identify the basic jobs; 'the critical skills that we heve in our industry, and the
knowledge and skills neeesSary to-perform those jobs. In the future information
like this could be made available to vocational and training people, so that they
could attune their curriculums to meet the stated needs of industry.
So although it is difficult for me to-fespond to the futuris"tic presentation
here, I did want to pbint out some positive steps-taken in our industry teward ,
. .establishing these linkages with education. Our industry needs trained workers.
There are no good skilled mechanics walkmg the street lookxng for a job, as Mr.

Kamm has pointed out. And we have found that we are commg up to a 30—year

retirement cycle right now and many of the retirees are in critical occupations.

MR. PRATT: [am George Pratt, Special Assistant fe—r Education, Office
of the Secretary of Commeérce. The reason we have a special assistant for e&ucation
is because institutional education is the largest enterprise th?t we h;ve in the
country, involving 30 percent of our citizens. This does not include business and -

industry education, and I count government in there.

Institutional education has an oberating.budget that is an estimated $170
billion, and that does not.':éf)unt another $100 billion that indus'tr'y and government

" invest in it. We cannot afford fp ignore this vast investment irr any planning process.

I heard some discussion-about whether we should adopt the economic model
. - ' that says it is the worker that is ’key to productivity or it is capital that is paramont.

We found out when we got a second-generation computer in 1955, that traditional
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economic models would explain but 15 percent or less of the measurable growth.
N ' ~ 'And to make a long story short, they decided that maybe investment in human
capital, which is what you are about, is a function of productivity. I want ‘to remind
.you that there has been a Presidential review memorandum that was sent to Pre51dent
Carter from the Department of CommPrce after involving the leadership in technology
consumers and organized labor, on what government can do, what we all can do

to help with innovation, and then how we can market that.-

v

;
Secondly, the Department of Commerce, Patents and Trademarks Oiffice
~~"has a\new publication out on technology assessment. We heard a lot about computers
here today. We did not hear very much about energy, but there is a lot going
on there.
George Koopman mentior;ed the matter of the rat experiments at Berkeley.
And he referred to the dioxyribonucleic acid, DNA. DNA was d1scovered in 1954,
but it is just been this year that scientists found out that by replacmg a gene in

DNA, they could actually manufacture insulin, instead of getting it from laboratory

animals.

‘I'here 1s potential for this blotechmcal area to surpass the electronics mdustry.
We know, for instance, that soybeans have the unique property of being able to
| reproduce their own nutrients in the soil. ,-But__with_D.NA,, maybe we can do that

with corn'and wheat and all sorts of plants. ‘ o —

R The number of people who have been employed in heavy industry in this country

“has not changed in 25 years. What has changed has not been just in government.

Q ' , - 64
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At the tui'n of the century, one out of eight workers were in the knowledge field.
It took from 1900 %0 1955 for that to become one out of four. In 1575, 1t went
beyond one out of f_wo. Fifty-thfee'percent of the people‘that work are knowledge
workers, which gets back to the comment of one of our panel members, regarding
the importance of basms. When you get down to computer assistance, a $20 dollar
hand held computer has more computing power in it now, w1th semi-conductors,

than the biggest computer we had in the middle 1950's.

The applications of that kind of technology are just out of sight. And1 would
conclude with the fact fhat that kind of technology presents the capecity for
you as-innovators to progress from providing education for all to education for

each. And it isup to us as professionals to do that.

As far as worker alienation is concerned, technology enables us to go into

something called flexible mass producnon. And I would invite you to look at Peter

Drucker's 1973 book entitled, Management: Tasks and Responsibilities, and find

2z
out what flexible mass production does in terms of productivity, and what it means

to you as educators.

65

N S e

v v



PART V - CONCLUDING REMARKS
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Ms. Afnsz My name is Kathlee‘l Arns and I arﬁ assistant vice president for
vocational curricula at Oakton Community College, Morton Grove, [Hinois, which
is one of the host schools at the AAIC convéntion. In addi!t'ion, I'am the incoming
president of the Council on Occupational Education. My role today is to summarize

~

~what has g_oné on during the past two hours. And I must confess that it is; a mind-
boggling task. |
\
['am sitting here, and the thing that keeps gomg through my mind is, now [

know why God quit and gave himself a rest on the seventh day. l;le knew what

was going to come. However, to try to summarize what each of our speakers

h;s said, let me go back first to Mr. Conant, who gaée us a gpheral overview of

the work force. Mr. Conant said, arhon’g other ‘things, that the rhajor multinationals _
‘do not expect an increase in employment, despite an increase’in output, and that

o . -

this reflects a change in process technology, and the end of the industrial age.
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; He talkeda great d af about telecommunications technology, and the effect

that it woul € on the soglety.

Dr. Gerjuoy talked about the "characteristif's of the work force in the year
2000: the decrease in the birth rate, the increase in lor]gevxty, the job trends

and soc1al trends.

Mr. Kamm's remarks delivered lby Dr. Mayrhoefer, ”dealt with wbat he perceived
as the reticence of industry to adabt to new technology, because of maintenance
problems. He considered morale to be a big problem and also emphasxzed the
need for aptitude testing. He reassured us that robots are only going to be used

for quantity manufacturing, and would take the place of unskilled workers.

Dr. Michael Hudson summarized an overviewdof how technology assessment

information can be used in education to style short and long-term training problems.

a

He emphasized the failureof economic theory to take into account the impact
of techiological change. Hudson did make a very startling statement when he

" " said that flexibility has gone from.the American economy.

* Our first reactor was June Dains from the Carnegie ch;éfration, reprecenting
. iadd

et

{ the American Society of Training Directors. June feels that the United States

has greater opportunities than we are using, that individuals want increased education,

and that educational institutions have the ‘capacity to meet this need. She believes,

that a team effort is needed to resolve the problems that exist t_o“day.

3
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George Koopman from the West Coast emphasized the new opportunities
stemming from techriological change: ‘sateilite power stations, ingreased-intelligence
and life expectancies, etc. - ' ' . -

1

N ©

.Clinton Smith spoke of the role of public service as a ma)or employer, and

concluded that we need better management of human resources, focus: on overall

' management of organizations, and that budget planning needs‘ tq be tied to manage-

.

ment planning to forecast what our needs will be in the future.

Ray Nélson fcom the Milwaukee railroad, representing the American Society of

..........

industry. He pointed out that the railroad industry is accumulating information on the

type of skills.needed for its jobs.which could be shared with educa_tion.
- . . \\ B 4q

2
(Y

- George Pratt pointed out the great size of the educational industry--over
$170 billion is spent on institutional education. He contended that an investment
in human capital is an investment in produétiviti/. He also suggested that the

: . . _

potential for biotechnical advances may surpass electronics.

+

Y

I would like to remind you of the objective of this conference.; It was and
Hopefully we have succeeded, in creating an awareness am'.ong' junior and community
college educators of the fact that thére are a great many changes going,on today.
This is the kickotf initiative. What wggwould like to see happen is the developmen_tfl

of regional _'m‘ee"tings springing off from this initial conference.

The proceedings of this conference, as Dr. Martin has said, will be distributed '

to all who are in attendance. However', the strategy o\'re'r,‘.gthe next 18 months is
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to hold regional meetings so that educators can talk about the kinds of activities

that we need to undertake to do educational assessment.

\

s _ If any of you in the audience today feel that there is a potential for hosting | /

a regional meeting, either on your"campus or in your area°, [ would urge youto - o
contact Dr. Martin. £nd at this point, [ would like to thank you all and turn this
meeting over to Dr. Ann Martin.

DR. MARTIN: Thank you. And thank you all for sitting through this so patiently.
Just two words. The first is, if you have nct signed up, we do want to send you the

proceedings.

The second is, we would like to have feedback from you as to interest in regional

meenngs, and th1rd if we have your name and address, the Councu on Occupatlonal -

Educauon will send you a little questionnaire, on which you can comment on thlS

meenng. : ]

I would like to maybe ]USt have the panel field one or two quesuons, that
1s, unless management gets very upset and tosses us out of here. And so we will
~take maybe two questions. But I have had urgent requests from the pessimists -

~

over hzre? ‘

<
<

MR. COWLAN' I do ot know if I am speaklng for all of the so-called pessxmlsts,

5 ©

N ‘ but I do’ want to ra.xse one questlon.

In a country where seven or so nuclear reactors-are about to be closed down
- :
e for engineering design defects, where three and a half million automobiles have

been recalled in the last two years for faulty engineering, sticking brakes or failing

-

FRIC oo oot
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brakes or sticking acgelerators; and where the Long Island Railroad and most
commuter railroads are sad, sick jokes, I wonge:; whether any §ptimist rgall)"_

.does believe that the bod)." politic in this country is going‘to stand still for being " -
zapped by solér energy from oﬁte? space. Andl Would suggest only that we haVe_
been tall;ing abbut social politics and social dynamics on this side of the tablg, |
not about technology.

MR. COWLAN: I'd like to say one thir‘1g abo;:t our being pessimists. The more

goes wrong with technology, the betté} our job prospects ére. We are very optimistic.

You should be the pessimists. If anything gees wrong with technology, you are
going to be left holding the bag and you had better have some way of understanding what

Tto.=.i<:hnologic::1,l changes are, to.avoid holding the bag, or ybu.wiu really be ‘pessimistic.

MR.»CONANTi I would like to comment. Although I am not a'scientist,' my father
wés a fairly eminent scientist, my grandfather won a Nobel Pfize, and I grew up in a
household with the likes of Fermi and Oppenheimer, Geofge Cheskechowsky .
These people would b‘e most upset to3 hear some of the speakers from the other
_ side of the table talk about quick fixes through science and technology. There
are no mirscles in science and technology, and people who sctt of create a secular
religious opiate, a secular religion that science and technolo_gy wili somehow

prodUce miracles are as phony a: those old DuPont ads about Tiracles through
3
chemistry.

{

1
L

DR. MART™N: Iknow the panelists will pe available afterwards. Could we

take two questions? Is there anyone chat has a question for one of the panelists?

.\',
N
\

e
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If not, I will turn this back to Andy Korim.

]
. MR. KAMM: As the convenor, I am the adjournor. I would like to say this:
fa) A N
This has been a very good session, and we are pleased to be able to draw so many
this afternoon. o R, '
If you wish to carry on personal discussions with any of fhe panelist, reactors,
’ you can do it in Room 706. Thank you for coming this afternoon.
b ‘ s
J
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APPENDIX A

_— | . . . PARTICIPANTS
. S #

“Ann M. Martin
Associate Commissioner for Occupatlonal Planning _
Office of Education, Bureau of Occupational and Adult Educatlon, Room 3682,
ROB—B, 7th and D Streets, S.W., Washington, D.C. 20202 .

Theodore R. Conant .
Director ' ‘ - . '

A ~ Schroder Technology, J. Henry Schroder Banking Corporation, One State Stieet,
New York, New York 10015 = .

Bert Cowlan
Associate
Institute for Public Admxmstratlon
- 55 West 44th Street, New York, New York 10036

Herbert Gerjuoy

Senior Staff Scientist

The Futures Group, Inc.

76 Eastern Boulevard, Glastonbury, Connecticut 06033

Lawrence Kamm ) -
President '
Modular Machine Company, 2785 Kurtz Street, San Dlego, California 92110

Mlchael Hudson

. Economist . _
. International Finance & Development, 191 East 2nd Street, New York, New York 10009
| Kathleen F. Arns N |

President-Elect, COE :
Assistant Vice President for Vocational Curricula
* Oakton Community College, 7900 North Nagle, Morton Grove, Illinois 60053

June Dains
Personnel Director A
Nystrom Division, Carnation Company, Chicago,. lllinois

George Koopman =~

Chairman

16503 Las Casas Place, Pacific Palhsades, California 90272
Ray Nelson | iy
_Manager

Technical Training, The Milwaukee Road, Chicago, Ilhnols

George Pratt
Special Assistant for Education
' Department of Commerce, Washington, D.C.

Clinton Smith

| Director :
Office of Equal Employment Opportunity--Internal Office of Personnel Management
Washington, D.C. ‘
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