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INTRODUCTION

Two-year colleges can play a pivotal role i improving our nation’s productivity.,
Recognizing this fact, the Tennessee Valley Authonty and The Scars-Roebuck Foundation
funded a national forum that was sponsored by the Amerncan Assocration of Commmunity and
Junior Colleges and the Center for Occupational Rescarch and Development. The purpose of
this coalition was to mvestigate ways in which two year colleges can help foster producta ity

and economic development.

Prior to the Roundtable meeting, four authors wrote three companion papers that
provided a springboard to the group discussion (but did not limit discussione paranicters). All
four authors, Pat Choate, J K. Linger, Stuart Rosenfeld, and Dan Huli, raised 1ssues and
concerns. Choate and Linger painted the thg picture in terms of national movements, trends,
and ndicators. Rosenfeld focused on regional, state, and local mitiatives in work force
education and training. Hull's paper spotlighted the needs for a holistic model traming
strategy that addressed the interdisciplinary skills needed by tomortow’s technicians.

Each author offered solutions and or recommendations to some of the pation's future
human resource challenges. Reundtable participants reacted to assues raised i the papers as
well as other pertinent issues. The Roundtable was comprised of national leaders from
government, the private sector, labor, and cducation Roundtable partiapanis wete encouwraged
to draw upon thewr expertence and expertise as they exanmuned aitical issues and formulated

solutions and recommendations.

This document contamms the three papers used to spark Roundtable discenssion, an
overview of the Roundtable hughlights, and the recommendations from the Roundtable
participants. The information and ideas generated at the Roundtable will be featuared at an
AACJIC national video tetecenference on September 29, 1987 Addittonally, the final report wall
be distributed to major economic development and cducation istitutions throughout the

nation.

W. Carroll Macsahs

Tonnessee Vaiiey Authonty
American Assoclation
of Community and Junior Colleges

June 1987
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PREPARING FOR CHANGE

Put Choate, Senior Economic Analyst
and
J. K. Linger
TRW, Inc.
Arlington, Virginia

This paper points out the need to adopt a U. S Comprehensive adjustment training strategy
Vocational educators are being called upon to define a comprehensive approach that will expand
training policies to encompass the needs of the entire work force—the disadvantaged and impaired
worker, the new worker, the displaced worker, and all workers who will be needing lifetimne skills
improvement. To assist in this effort, a greater financial investment by employers is required.

Choate and Linger suggest that it is time to clearly define who is responsible for training and the

resources necessary to fuifill this obligation.
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Executive Summary "Preparing For Change” by P. Choate and J. K. Linger

The future of the U. S. labor sector will feel the impact of (1) the accelerating influenee of
technology on work and jobs, (2) America’s deepr.ning involvement in the global ecconomy, and (3)
irreversible global demographic shifts. Technologieal change is having its most dramatic impact on
the automation of production.

Foreign countries, such as Japan, Korea, Taiwan, ete., have presented a competitive challenge
wthe U S business, financial, educational, government and tabor sectors This challenge is directly
JTeeting the U. S worker The appropriate response to this challenge is a better educated, trained,
and more productive work force.

Demographic factors involved include. (1) the post-World War 11 baby boom is maturing, (2)
older workers are choosing early retirement, (3) the growth of the work force is slowing as the average
age of workers is increasing (25-54), (4) approximately onc million wornen per year will be added to
the work force for the balance of this decade, and (5) there is a shifting distribution of younger and
older workers.

Specific impacts that will be felt because of these demogruphic factors are (1) an increased
importance on retraining and adjustment for adult workers, (2) a greater demand for worker skills to
keep abreast of individual job demands, (2) the role of women in lifetime careers, (4) shortages in the
military and civilian labor force due to the decline in number of young people, (5) competition
between business and the armed services for entry-level workers, (6) the growing r. essure for people
to continue working past retirement age, and (7) necessary attitude changes and employment
policies.

Older workers face several unique problems, (1) job discrimination, (2) inadequate preparation
to find work or meet the challenges of new jobs, and (3) an inability to adequately handle the rejection
that accompanices their plight. In addition, few employers adequately educate their executives on
how to best manage workers as they move through their forties, the legal age to be considered a
displaced person, their fifties, sixties, and beyond.

The keys to economic change rest with the creation of enoughjobs for all who wish to work and
if these people can be prepared for these jobs. Ifthis can be accomplished, new technologies can be
quickly introduced and U. S. involvement in the global economy can be expanded To accomplish this,
workers must be able to secure lifetime educatien and training All sectors involved must be able to
flexibly provide financing and creative ways to bring about this training

One place to start is with small firmas and entrepreneurs. They wilt provide 70% of the new
jobs and are noted for looking outside for their education and training needs. All workers will need
“bouster shots” of education and training throughout their careers. I is certain that many workers
already face the prospect of occupational obsolescence and displacement Other workers can expect to
change occupations three times and jobs sia Lo seven times during their careers.




The ultimate goal should he to adopt a U S. comprehensive adjustment and training strategy
Vocational educators can assume a pivotal role in this quest by defining a comprehensive approach
Training policies must expand to encompass the needs of the entire work force of (1) disadvantaged
and impaired workers, (2) new workers, (3) workers nceding lifetime skills improvement, and (4)
displaced workers To assist in this effort, a greater financial investment by employers is required.
Most of all, a clear allocation of who is responsible for training is required. Only then will the
obligations and resources reside with those who are best prepared to meet this challenge.
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PREPARING FOR CHANGE

Pat Choate and J. K. Linger*
TRW, Inc.

From the vantage point of the 1980s, the sweeping changes wrought by the Industrial
Revolution are obvious. But even a century ago, knowledgzable Victorians were able to anticipate
much of what was tocome.

Jules Verne predicted submarines and trips 1o the moon. Edward Bellamy, the nineteenth-
century futurist and author of Looking Backward 2000 - 1887, foresaw in 1886 a twentieth-century
America radically transformed by credit cards, supermarkets, occupational safety, 2 short work week,

assured pensions, early retirement, Walkman-like listening devices, frec education for the masses,
and women workingoutside the home on an equal basis with men.

Just as discerning Victorians could anticipate many of the realities of the twentieth century, so
too we can foresee many of the economic, political, and social shifts that will shape people’s lives in
the twenty-first century. In fact, three of the most powerful forces that will shape our future are
already apparent. the accelerating influence of technology on work and jobs, America’s deepening
involvement in the global economy, and irreversible global demographic shifts.

Individually and collectively, these are the economic, social, and political equivalents of
icebergs on the move—only partially visible, yet enormously powerful and capable of altering or
destroying ali that lies in their path.

The convergence of these forces has far-reaching implications for business, unions and
government, for financial institutions, and most important, for the people who are doing the work and
the educaticnal institutions that must prepare them for that work.

THE TECHNOLOGY FACTOR

Technology is the wild card of the future. At an accelerating pace, it is creating dazzling
improvements in goods and services, generating millions of new jobs, revitalizing old industries, and
spawning entirely new ones. It is rendering established products and processes obsolete, eiiminating
millions of existing jobs, and rapidly transforming millions of others.

*Pat Choate and J. K. Linger are authors of the new Look, The lligh-Flex Society Shaping
America’s Kconomic Future (Alfred A Knopf, Inc , 1986), from which this article is adapted




Improveinents in optical fibers, for instance, have created a communications cable that can
carry ten thousand times more information than one made of copper, eliminate almost all notse, and
make unnoticed monitoring virtually impossible—aii at a reduced cost Advances in space-based
telecommunications have also produced better, less costly service In 1965, a single satellite carried
only 240 telephone circuits at a cost of $22,000 per circuit, today's satellite carries more than twelve
thousand circuits at a cost of less than $800 per circuit.

Technological change is having its most dramatic impact on the automation of production. Itis
bringing remarkab'e improvements in quality and immense savings in labor costs. on average, one
robot can replace six workers, and every $1 dollar invested in robots saves $2 in other production costs
by improving product quality and by increasing output, material savings and flexibility.

The widespread availability of technology is also shifting competitive advantage among
industries, firms and locations worldwide. When the Yamazaki Machinery Works in Japan
introduced its highly automated flexible management and manufacturing system in 1983, for
example, its Minokamo plant was already one of the world’s most advanced machine tool factories.
With less than one-tenth of the nearly 3,000 workers needed in comparable conventional facilities in
the Urited States, the plunt could turn out a compact numerically controlled lathe in two weeks,
compared with three to four months for Yamazaki’s foreign competitors.

Using the new super automatic system, however, the Minokamo plant can now match its
previous output with only one-fifth the personnel (39 employees compared with 195 using the old
system), less than half the equipment (43 pieces compared with 90), two fifths of the floor space (6,600
square meters compared with 16,500), and one-third the process time (30 days compared with 91).
The new plant requires no engineering drawings, moreover, because the new production system is
connected to the CAD/CAM Center at Yamazaki headquarters nearby

If American manufacturing operations are to regain their competitiveness, they too must have
the cost savings, flexibility, and qualitative improvements that automation makes possible Many
workers will lose their jobs in the process and require retrainin | for other work. At the same time,
millions of other workers will require new and improved shill. to build and vperate the factories of the
future.

THE TRADE FACTOR

During the pasi 25 years, the United States has shifted from relative economic isolation to
global interdependence By the mid-1980s, trade accounted for 20 percentof the U S GNP, up from
10 percent in 1960

As a result, work in America has become increasingly dependent on world trade  American
farmers, for instance, sell 30 percent of their grain production overseas American industry expurts
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more than 20 percent of its manufacturing output, and the job of one of every six manufacturing
workers depends on foreign sales

At the same time, a fifth of all goods sold in the United States comes from abroad. Americans
buy 36 percent of Japan’s exports and 33 percent of Latin America’s. They also purchase 60 percent of
the manufactures that Singapore, Hong Kong, South Korega, and Taiwan export to the industrialized
countries. Any significant reduction of U. S. trade would create havoc in the American economy and
pitch our trading partners into economic, political and foreign-policy upheavals.

America's trade competitors ai1e competent and sophisticated. Most have n.ounted aggressive
efforts that represent nothing less than a new form of societal competition in which a nation’s full
economic resources are marshalled in the global economic sweepstakes Japan, Korea, Taiwan,
Brazil, France, West Germany, and other industrial and developing nations have created national
economic combines of government, business and labor. They select a few key ifldustries which will be
favored, reduce the risks of investing in these enterprises by giving them infant industry protection,
and facilitate large-scale economies of research, dévelopment and production.

Virtually no national effort is spared. Promising foreign technologies are identified and
secured. Basic research is cosponsored and shared A leading foreign company suchas U. S Steel,
Texas Instruments, General Motors, or IBM is selected as a model and economic pace horse. Natiynal
cartels are formed. Generous long-term capital subsidies are provided Workers are trained and
retrained, often with government subsidies. Product prices, specifications and standards are jointly
determined. Aggressive exportdrivesarelaunched when the industry achieves world-class
competitiveness.

The U. 8. Department of Commerce reports that while only 20 percent of America’s goods-
producing industries were subject to foreign competition two decades ago, more than 70 percent are
today. American business, government and workers have failed to recognize this competitive
challenge and make appropriate responses.

Conseguently, one UJ. S. industry after another now finds itself with its back to the wali. Most
of the losses are in sectors where the Uniied States has long been dominant—manufacturing, services
and high-tech goods. Foreign firms have captured more than halfthe U. S domestic sales of
computer-controlled machine tools. Since 1960, foreign manufacturers have been able to reduce U. S
world market share in auto production from 48 percent to 26 percent, in chemicals, from 66 to 35
percent, in pharmaceuticals, from 62 to 35 percent, and in metal products, from 67 to 43 percent.

For American companies and workers, the growing importance of trade and the rise of strong
foreign competitors creates both problems and opportunilies The problems are centered around the
fact that both America’s basic and its newer*, mwost advanced and most productive industries are
targeted in the 1980s and 1990s by the cooperative governmenti-industry labor combines of other
industrial nations. Thus, many American corepanies and jobs are at risk.

oy
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Yet decpening involvement in the world economy also offers numerous opportunities for
generating new wealth, income and jobs, but only if American business can become more competitive

and workers better educated and trained and more vroductive

THE DEMOGRAPHIC FACTOR

Although the future of work, here and sbroad, remains largely unclear, much is known about a
key component of the future, the demography of the work force

We know that because the post- World War I baby boom is maturing at the same time that
many oider workers are choosing early retirement, the growth of the American work force is slowing
dramatically This means thattoday’s workers will constitute more than 85 percent of the work force
inthe year 2000 Although the aging of the work force will alleviate sume of the problems of youth
unemployment, it will increase the importance of retraining and adjustment for adult workers.
Indeed, for at least the next two decades, employers will be forced to draw primarily from today’s pool
of workers to fill pressing job vacancies

We also know that the average age of workers is increasing. Specifically, the portion of the
population aged 25-54—considered the high productive core of the wot k force—is growing. This vital
segment of the population, which constituted 61 percent of the work force in 1970 and 66 percent in
1984, is projected to constitule 74 percent by 1990. This unique demographic advantage creates a
rare national opportunity for greater productivity, but only if the skills of American workers are kept
abreast of the demands of their jobs.

Another key demographic fact that we now know is that women will be the major source of new
workers in the American economy for the next ten years Almost onc million additiona! women will
enter the work force each year for the balance of this decade. Until 1995, they will comprise two of
every three entrants.

Moreover, women are prepared for much more than traditional low-paying “women’s work”
such as retail sales or clerical jobs. Increasingly, women are as well trained for work as their male
counterparts, or better trained Since the late 1970s, more women than men have enrolled in college
Women are now awarded half of undergraduate degrees, and the overwhelming majority of female
college graduates enter the lavor force.

Equally significant, a growing number of women are rejecting traditional areas ef study, such
as literature, social sciences, and elementary and secondary education Instead, many are carning
degrees in areas once almost totally dominated by men. Between 1970 and the mid 19805, the portion
of engincering degrees earned by women increased from less than 1 percent to almost 11 percent, the
share of women medical school graduates leaped from 8 to 25 percent, and the portion of law degrees

awarded 1 women rose from 5 to 33 percent These shifts indicate that women are deeply commtted
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to their careers and are likely to remain in the work force for most of their lives. This is a new reality
for employers and educators alike.

Perhaps the most far-reaching co equences of demographic change will be found in the
shifting distribution of younger and older workers. The decline in the number of young people
portends shortages not only in the military but in the civilian labor force as well. In fact, many
businesses are sure to find themse'ves competing with the armed services for entry level workers,
and educators will be forced to conceatrate increasingly en adult education

But the aging of America will have its most dramatic—and potentially most disruptive—
effects as workers retire in the early twenty-first century Already, for the first time in history, there
are more Americans over sixty-five than teenagers.

As the number of young people entering the work force declines and the number of elderly
Americans increases, there will be growing pressure for people to continue working once they reach
retirement age. However, this will require a major reversal of attitudes and policies by employers.

The American Society for Training and Development reports that few employers adequately
educate their executives on how to best manage workers as they move th:ough their forties, fifties,
sixties, and beyond

Faced with discrimination and inadequately prepared to find work or meet the challenges of
new jobs, older workers are more than twice as likely as younger ones to give up se arching for a job
In 1984, nearly 330,000 vlder displaced workers had stopped looking and were no longer counted as
unemployed

For these and other reasons, older workers are retiring early. While 33 percent of men aged
sixty-five and over were working in 1960, only 16 percent were employed by 1984,

Almost half of these workers retire voluntarily, they are neither in failing health nor being
forced out of their jobs because of mandatory age requirements. Some are retiring because of limited
opportunities, others to escape dehumanizing work environments, and still others because their shills
are limited or they no longer find work satisfying.

Yet the Labor Department reports that workers over forty—those legally defined as older
under the Age Discrimination in Employment Act—are as productive as their younger counterparts,
and even more so in most occupations. Enticing older workers to stay on the job and assuring that
they are equipped with state-of-art skills is a major means to meet the nation’s long-term

employment needs.
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THE ARITHMETIC OF CHAMGE

Jobs and worker flexibility are the keys to the great economic change that is transforming
work and life in the United States. If er:ough jobs can be created for all who wish to work and if all
who wish to work can be prepared for these positions, then new technologies can be introduced
quickly and U. S. involvement in the global econamy can be expanded But if the nation cannot meet
the challenge of job creation or cannot help workers secure the lifetime education and training they
will require, trade protectionism and resistance to change are certain to escalate, regardless of long-
term personal, national, or global consequences.

Thisturbulent economic 1aetamorphosis, therefore, is likely to be dominated by two pivotal
guestions. Canthe U.S. economy produce enough jobs for all Americans who wish to work? Can
today’s workers be prepared for tomorrow’s jobs?

The answer to both questions is yes. Whether there are enough jobs depends on how many
people want them and the ability of the economy to produce them. We can now see that because of the
maturation of the baby boom generation, the job-creation challenge will be far less formidable in the
future thar it was during the past quarter century, when thc U. S. economy produced more than forty
million new jobs.

The Bureau of Labor Statistics, using a set of moderate assumptions, predicts that between
1984 and 1995 the American economy will create almost 16 million new jobs, enough for virtually all
who wish to work.

What will be different in the future is that most of these new jobs will come from small business
and entrepreneurs. Inthe 1950s and 1960s, big business and expanding government generated 75
percent of all new employment. But the surge of entrepreneurship, coupled with a slowdown in the
growth of government, has changed this pattern. David Birch of MIT estimates that small business is
now creating more than 70 percent of al! new jobs.

This fundamental shift in the economy is critical to educators since large business conducts
most of its own training, while small firms and entreprencurs have traditionally looked outside their
organizations when they need to educate and train their workers.

Another important consequence of these shifts in the economy is that workers face the prospect
of occupational obsolescence and displacement. Workerscan already expect to change occupations
three times and jobs six to seven times during their careers. This high rate of occupational and job
mobility will increase as the speed of change accelerates and its scope widens.

12 U




IMPLICATIONS FOR EDUCATORS

The United States faces a future in which the shift to the technologies, production processes,
and management styles of the twenty-first century will proceed with few certainties and in an
environment of fierce, often predatory, global competition. The most practical way to confront the
challenges o rapid, uncertain, unrelenting change is to improve the nation’s ability to adapt to the
future, whateverit brings.

If Americais to adjust successfully in the years ahead, it requires workers who can secure
training, find jobs, be productive, advance and shift between jobs and occupations with ease and
confidence.

Improving the flexibility of American workers requires many actions—creating personal,
portable pensions; eliminating work-related discrimination, and providing safe, convenient,
affordable child care services.

Equally important. virtually all workers will nced “booster shots” of education and training
throughout their careers. The United States requires a comprehensive adjustment and training
strategy to boost the skills of its workers, preparing them for a lifetime of change in the workplace.
There must be ways and means to provide remedial education and pre-entry level training for
disadvantaged and impaired workers, entry-level training for morc than a million new workers
coming into the labor for ¢e each year, continuing training and education for the vast majority of
workers who will need a lifetime of skills improvement, and retraining and adjustment assistance for
the 2 million people who are displaced from their jobs each year.

Just as American educators played a pivotal role in helping the nation shift from an
agricultural to an industrial economy, they now are key participants in helping American workers
shift from today’s to tomorrow’s economy.

If education, particularly vocationzal educators, are to play this role, special attention is
required to several pivotal issues.

The first is the need for a comprehensive approach. Today education and training programs
are heavily concentrated on a small portion of the population, most of whoin are young or
disadvantaged. While attention to these groups is unquestionably needed, most adults und employed
workers will alsv require additional education and training Thus, training policies must he
expanded to encompass the needs of the entire American work force.

I'inancing is another issue In the presentera of limited financial resources, greater
investment by employers is required Today, public policy discourages such investment, Although
there are three principal factors of production—capital, technology, and work force perform-
ance—the federal government provides incentives for investment in only capital and R&D. The lack

of comparable incentives for investment in worker performance reinforces the bias of most firms

13 U




against training and retraining Investment in technology and modern machines becomes the
property of the firm, while improved worker skills do not. Grealer employer investmentin training
skills can be stimulated by either eliminating the incentives for capital and R&D or establishing
comparable incentives for worker training.

Finally, a clear allocation of responsibilities is required. Today, responsibility for training is
haphazardly allocated ameng public institutions, business, labor unions, government agencies, and
private community organizations. This needs tobe sorted out so that obligations—and
resources—reside with those who are best prepared to meet them

In sum, Amarica’s success in meeting the challenges of swift, far-reaching, uncertain change
depends primarily on how well we develop and apply the knowledge, shills, wisdom, enthusiasm, and
versatility of the nation’s prime resource, the American peeple.

RECOMMENDATIONS

1 Strengthen the customized training programs of states through. (a) new tax incentives to
stimulate mre private-sector donations of monies and training equipment, (b) state-owned
and operated pools of training equipment that can be roved from school to school,

(c¢) cooperative equipment-sharing arrangements with private firms, (d) incentive pay plans to
encourage faculty upgrading, and (e) public training programs that are linked to identified
needs of employers.

2 Create a Block Investment Credit (BIC) that would equalize federal tax treatment of
investments in machinery, R&D, and worker training.

3 Create Individual Training Accounts for displaced workers—a venture-based displaced worker
training program modeled on the GI Bill with self-financed, savings-and-equity-based
financing analogous to the Individual Retirement Accounts (IRA).

4 Reform the unemployment insurance system so firms that give advanced notification of plant
closings pay lower payroll taxes than those that close with little or no notice.

5 Reform the unemployment insurance system so tax collections are based on a company’s record
in contributing to unemployment

1 4 by ‘c’;
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Release the one billion dollars of payroll taxes the federal government levies on employers to
operate the state job service and use these montes to. (a) modernize testing and counseling
services, and (b) computerize data exchange so the job service can better match workers

seeking empioy ment with employers seeking workers.

Establish local child-care information and referral services and provide federally funded child-

care vouchers for low- and moderate-income families with mothers who work.




TECHNICAL AND COMMUNITY
COLLEGES: CATALYSTS FOR
TECHNOLOGY DEVELOPMENT

Stuart A. Rosenfeld
Director of Research & Programs
Southern Growth Policies Board
Research Triangle Park, North Carolina

This paper identifies the two-year college emerging as the institution best suited to bridge the gaps
between theory and practice, research and commerce. Change is in order to bridge the gap—a change
in the curricula and internal structure of the educational programs of t wo-year colleges A new
mission is in order—a mission that addresses not just human resource development but economic
development. Rosenfeld thinks it 1s time for states to re-examine the ways their schools are organized
and funded to see if they have the flexibility needed to effectively serve their communities, states, and
regions.
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Executive Summary “Technical and Community Colleges: Catalysts for Technology
Developmeni” by Stuart A. Rosenfeld

State and local officials are beginning ‘o comprehend the growing importance of technology,
edueation, and information to job fi *mation, increased productivity, and cconomic development.
They are depending on two-year colleges to proside technical skills for the growing number of
occupations that require more than the basics but less than a4 baccalaurcate. More and more, they are
depending on them for technical assistance to smali businesses The two-year college i emerging as
the educational institution best suited to bridge the gaps between theory and practice, research, and
commerce.

m

I'wo-year colleges are aware that they must redesign their curricula and the internal structure
of their educational programs to better fit anticipated changes in the workplace. By so doing, they
will create a new mission that provides the cconomic context for high-quality technical education and
addresses not just human resource development but economic development

The number of schools taking on this new mission is still quite small and the number doing it
effectively is still smaller. This paper presents a legislative history of the development of two-year
colleges and examines some innovative ways that they are contributing to the development,
application, and use of new technologies

As far back as 1961, the vocational education system was charged with meeting both industrial
and military needs. It was concluded, at that time, that advaneing technology was causing many jobs
to require more technical proficiency and a greater knowledge of mathematics and science Also, jobs
often required a more mature person than high school age youth In 1963, postsecondary schools
became unequal partners in vocational education as the elementary and secondary school education
agencies retained control of the federal funds and programs The postsecondary schools’ curricula

became more vocational but not necessarily more technical

In the 1960s and "70s, state economic development efforts were predominantly industrial
recruitment. Customized training for industry became the goal The ultimate measure of success
was value to the employer, not the empluyee Critics called this effort a zero-sum strategy because it
was based on recruiting jobs rather than creating jobs

It took a rapid contraction of labor-intensive manufacturing in the 1980s due to foreign
competition tv bring about changes in the structure and mission of technical colleges. Employers in
emerging industries demanded higher and more flexible skills than those that could be provided in

short-term, customized training.

As two-year colleges have always been the first educational institution to be called on to react
to technnlogical change, they have become more responsive to changing labor market needs than any
other public educational institution. Their mission already includes economic development allowing
them to focus their ¢fforts on meeting and balancing the employment needs of the individual and the
development needs of the local economy

Today the technical colleges are becoming a catalyst for econumic development and growth.
Their principal function is still to provide individuals with marketable skills but much of their
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activity centers on the application of new technology. Community colleges and technical institutes
are becoming holistic technology resource centers who educate, facilitate, and broker technology
transfer They are becoming independent of other educational agencies, obtaining increasing support
from economic development agencies, economic development legislation, and the private sector for
their financial resources and organizational strength. They are evolving from vocationally oriented
postsecondary schools to comprehensive technical resource centers.

The rapid pace of technological change and rising costs of keeping up with the latest advances
in equipment and methods are causing technical colleges to become more selective about programs for
which they can maintain high standards. A college has to identify its technology niches and
concentrate its resources At the same time, potential and expanding businesses expect more help at
each stage of the new business of the product development cycle planning, research and
development, funding, marketing, and training.

This paper explains and illustrates current models being used by two-year colleges that allow
them to provide a more diverse and extensive array of services for new and ¢xpanding businesses as
well as continue a technology focus. Models and services discussed are. (1) technology resource
centers; (2) partnerships; (3) technology transfer, (4) technical assistance, (5) brokering, (6) new
business incubators, (7) research, development, and testing, and (8) high-tech learning environments.

To assist the facilitation of technology transfer, colleges are revising and revitalizing their
(a) technical associate degree programs, (b) skill upgrading programs, which include but go beyond
customized training; and (c) continuing education, which ranges from adult literacy to management
seminars and highly technical courses for graduate engineers.

The technical associate degree program had to be revised as potential technicians can no longer
acquire what they will need in twelve years of formal schooling. Skill upgrading programs were
revitalized to promote technology advances and economic development. The best antidote to technical
obsolescence is continuing education, and the colleges and universities, which are able to stay ebreast
of technological changes are best prepared to be providers. Continuing education for other faculty
and instructors from other schools as well as for local businesses is a high priority of the technical
colleges.

Recommendations suggested for future deliberation were. (1) states should reexamine the
ways their schools are organized and funded to see if they have the flexibility needed to effectively
serve their communities, states, and regions, (2) pinpoint opportunities that lie in bridging the
chasms that still exist between education and economic development, particularly in rural areas that
lack sophisticated technological infrastructures, (3) continue to review existing programs to be sure
that the balance between the educational mission and that of the new economic development goals
stays in check, (4) determinc if anything can be done to encourage the passage of Part D of the Carl D
Perkins Vocational Education Act of 1984 that is explicitly intended to support the kinds of
technology transfer activities technical colleges are undertaking, (5) study the need for target
programs for women, (6) continue to review programs for remedial training, and (7) discuss the
rossible need to enroll and educate the increasing number of nontraditional students. The
implications for vocational education are immense. There is little doubt that technieal colleges will
play alarger role in technology-based development in the future.
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TECHNICAL AND COMMUNITY COLLEGES:
CATALYSTS FORTECHNOLOGY DEVELOPMENT

Stuart A. Rosenfeld
Southern Growth Policies Board

In November 1986, more than 11,600 people came to the convention center in Greenville,
South Carolina, to see and discuss the most advanced manufacturing technologies. Vendors,
manufacturers, college faculty, and students from Florida to California mingled abou 224
exhibits that represented the latest advances in automated equipment for the factory {loor,
exchanging ideas, information, and business cards Ray Marshall, Lester Thurow, and Governor
Dick Riley were only a few of the featured speakers. The event, AM86: Man and Machine, The
New Partnership, was sponsored, arranged, and hosted by four of the state's technical colleges,
part of their growing efforts to introduce the latest technologies to the states' industries, to make
sure that there are people educated to use them effectively, and to showcase South Carolina's
technology transfer capabilities. Some might be surprised to find two-year colleges putting
together a program as technically sophisticated as AM86. Not only did AM86 happen, even
more successfully than anticipated, bui equally sophisticated programs by two-year colleges to
encourage technology transfer are taking shape in all parts of the country.

INTRODUCTION

A decade or more ago state economic development policy generally meant industrial parks,
revenue bonds, and tax abatements. Technology was known te be important to growth but was
cor:sidered outside of the purview of state government Today, however, state policies are rapidly
being redesigned as economic development policy as state and local officials begin to comprehend the
growing importance of technology, education, and information to job formation, increased
productivity, and economic development. These officials realize that public policies can be used to
facilitate technology advances and transfers, but they are still exploring their options and searching
for the most promising programs.

Most new state efforts to build on technelogy depend in one way or another on education and
educational institutions. States look to their research universities to provide scientific and technical
expertise and 1esearch, to their public schools to provide youth with the knowledge and attitudes that
later will allow them to produce and use technology, and to their two year colleges to provide both
technical skills for the growing number of occupations that require more than the basics but less than
a baccalavreate, and technical assistance to sinall businesses.

. oy -
o - f/‘, f’ 23 I~




i
Bach tier plays a critical role in technological growth. There are constraints, though, on just |
how much priority educational institutions can and ought to give to economic goals, when contrasied
to their basic mission of education Further, there are structural barriers. Public high schools are
unable to adapt very quickly to changes in local labor market needs caused by technology,
universities are accessible to too few communities and often 00 removed from the needs of small
businesses (although there is growing support among four-year colleges for involvement in local
development) The two-year college, however, as the “new kid on the block” may be the institution
least constrained and best positioned to bridge the gaps between theo~y and practice, research, and
commerce With more flexibility in faculty hiring decisions than either high schools or universities,
two-year colleges may be best able to respond quickly to changes in occupational demand and
advauces in technology.

Most colleges in the nation are not yet taking full advantage of their opportunities to stimulate
growth And many may not wish to rearrange their priorities to include economic development. But
in other places the technical colicge already has become both the major conduit for technological
advances and the glue that binds together the various components of a comprehensive technology-
based development program- the research and development that leads to new products and processes,
the employers who will invest in and apply the technologies, and the employees who must be able to
use and understand them ! Dr Karl Jacobs, president of Rock Valley Technical College in [llinois,
has succinctly stated the newest position of the colleges.

Community colleges can make a major contribution to the transfer of technology by

bringing together area businesses and outside resources We have the infrastructure to

provide the arena and the networking systems to bring peuple together This is

especially important for smaller manufacturing operations because they cannot

leverage the informaticn on their own.2

The full extent to which the technical college can become an instrument for technological
progress is only now emerging Across the country, technical colleges are experimenting with new
and innovative programs to discover just how they can best contribuie to technology-based growth

A 1986 survey of technology transfer activities at 254 institutions of higher education
conducted for the Appalachiin Regional Commission illustrates the extent to which technical
colleges are becoming involved in technology transfer 3 Fifty-one of the 103 responses to the survey

I' To avoid confusion, two-year postsecondary institutions will be called “technical colleges”

throughout the paper u..less reference is made to a particular school

Laura Taxel, “Community colleges taking a major role in shaping region’s economic rencewal,”

mid American Outlook, 8 (Spring 1985).

3 Analysis of data by Louis Blair, Falls Church, Virginia, based on his report prepared for the
Appalachian Regional Commission, Strategies and Approaches for Appalachian High
Educational Institutions to Diffuse Technology for Regional Economic Development,
December 1986.




were from two-year colleges The results showed not only that the twu year eolleges are providing a
wide range of services but that they are actually providing a greater artay ofservices than the four
year colleges. For example,

e 84% of the two-year schools solve technical problems,

e 67% train managers to use technology;

e 65% have partnerships with industry to diffuse technology;

e 47% provide special assistance to entrepreneurs to use technology: and

e 43% provide some type of infrastru:ture support, such as incubators or innovation centers.

When asked how important technology diffusion is to their mission

s  62% believe that clearly defined roles and missions in technology diffusion are “essential”,
e 55% replied that an office or center dedicated to technology diffusion is “essential”, and
¢ 52% believe that funds to subsidize technology diffusion services to small firms are
<¢ . "
essential.

Although there are no comparative data for an earlier time, it is safe to cay that the activities
mentioned are relatively new activities at technical colleges.

Technical colleges also are redesigning their curricula and internal structures of their
educational programs to better fit anticipated changes in the workplace As Robert Reich assertsin
his latest book, T'ales of a New America, “To compete on the basis of rapid improvements in product
and process, rather than on the basis of the scale economies of mass production, means a new
emphasis on the innovative skills of workers—the productive services they deliver—and cn the
organizational structure of production.”

The reorientation of the technical college to actively encourage and support technology-based
growih rather than rzact to change may well prove Lo be its most important new mission, one that
provides the economic context for high quality technical educatici: and addresses not just human
resource development but also economic development. The iumber of schools taking on this new
mission, however, is still quite small and the number doing it effectively is still smaller.

There are valuable lessons to be learned, which generally can be replicated elsewhere, from
those colleges that have successfully integrated their new mission with their educational goals.

These lessons are particularly importantto rural areas, which may have few other sources
of technical nonagricultural education, expertise, and information.

4 Robert B. Reich, Tales of a New America (New York: Times Books, 1987).
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This paper examines innovative ways in which states’ public technical colleges
contribute to the development, application, and use of new technologies. There is still a great
deal of “hype and hope” concerning the true effectiveness of any institutions in technology transfer,
ir.luding the technical colleges Descriptions of programs reported in tisis paper were impression-
istic. Because they are still so new theirencccss~  “es bave been accepted a priori and their true
value can only be measured over ime But even if the innovative programs yield half of what they
promise, they portend to be wise investments in economic development

THEROAD TO UNIVERSAL POSTSECONDARY EDUCATION:
THE HISTORICAL DEVELOPMEN® OF THE TECHNICAL COLLEGE

The history of the two-year postsecondary school, the latest of the nation’s public education
institutions to reach maturity, is a story of a search for an identity. Even the name of the institutions
has been a source of confusion, two-year schools are called community colleges, junior colleges,
technical colleges, technical institutes, vocational-technical centers, or simply colleges.

For the first half of this century, the goal of public two-year colleges was to make community-
based postsecondary education, “people’s colleges,” available to the large share of the youth
population who were not pursuing a baccalaureate degree.5 The first surge of growth occurred during
the Depression when, for financial reasons, students had to remain nearer their homes an1 atiend
less expensive schools. Two-year colleges were both terminal institutions of higher education,
providing a credential for semiprofessional or paraprofessional occupations, and transitional
institutions providing an entry into baccalaureate programs for students not rich enough or not well-
r epared enough to directly go to a university fror high school.

Critics, however, have labeled two-year junior colleges pale imitations of four-ycar colleges,
failing to live up to their claims of previding increased semiprofessional job opportunities for low-
income students. They became a safety valve on pressures to educate lower-achieving students.6 In
1941, 75 percent of a large sample of educaters and adminisirators believed that the terminal
function of the two-year college was much greater than its preparatory (for college) function.?

Sputnik, more than any other single event since World W 11, piqued publicinterest in
technology and in improving technical education, and it eventually reshaped the nation’s two-year
colleges Public policy moved swiftly to alieviate the nation’s shortage of technicians and Congress

5 Charles R Monroe, Profile of the Community College (Washington DC. Jussey-Bass, Inc,
1972).

6 Fred L Pincus, “The False Promises of Community Colleges. Class Conflict and Vocational
Education,” Harvard Educational Review, 50 (3, 1980)

7 David O Levine, The American College and the Culture of Aspirations, 1918-1840 (Ithaca.
Cornell University Press, 1986)
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passed the National Defense Education Act of 1957 Thatbill included an amendment to the federal
votational education legislation that authorized funds for area voeational centers to deliver technical
education. Vocational education up until that time was a high school program, and technical
education was offered either in the high school or in the growing number of proprietary programs
often found advertised on bus panels, matchbouk covers, and the back pages of popular magazines
The two-year colleges had lobbied for federal vocativnal education funds and legitimacy as vocational

educators since 1937 without success.

In 1961, President Kennedy convened a Panel of Consultants on Vocational Education and
charged it with reconmending changes in the vocational education system to better meet both
industrial and military needs One of the conclusions of that Panel was that

Because of advancing technology, many jobs require more technical proficiency and
greater knowledge of mathematics and science. These jobs also often require more
mature persons than youth of high school age As aresult, attention is increasingly
focused on postsecondary vocational and technical education.8

As aresult of the Panel’s report, new federal legislation passed in 1963, providing a second
wave that radically altered the structure of vocational education. The result was that postsecondary
schools became partners, though not equal partners, in vocational education In most states,
clementary and secondary school education agencies retained control of the federal funds and
programs, doling out the prescribed set asides to postsecondary schools

The law also established new occupational areas including one called Technical Occupations,
which was offered almost eaclusively in postsecondary institutions The postsecondary schools’
curricula did become much more vocational, but not necessarily more technical In1979,0nly 155

percent of all postsccondary students were enrolled in technical occupations and less than one in five

of those was female Tne greatest occupational demand, however, was still for nontechnical
occupations and that’s where most postsecondary institutions put their resources In 1982-83, the
last school year for which the U. 8. Department of Education released the information collected in the
Vocational Education System, only 11 percent of all postseeondary entollments were in the technical
4 Ogram areas that are most explicitly technology related. Communications Technology, Computer
and Information Scicnces, Engineering and Related Technologies, and Science Technology  Further,

only eight percent of all postsecondary completers were in those four categories

As technical colleges became more vocational .aany of the complaints that were lodged against
high school vocational education were transferred to the colleges, including the charge that

. . . ” ” . . -
postsecondary vocational education represented tracking mechanisms to " cool vut” the aspirations of

8 Panel of Consultants on Vocational Education, Education for a Changing World (Washington
DC. Government Printing Office, U § Department of Health, Education, and Welfare, 1963) p.
230.
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lower class youth The fact that the two-year schools werce po.lsecondary simply made the tracking
seem all the more insidious  Youth believed they were getting a “eollege” education that would uphi
doors in the labor market, but in reality there was little to distinguish many of the postsecondary
programs from high school vocational education programs, und their graduates did not fare much
better inthe job markets An analysis of program enrollments in southern states prepared in 1980 for
the Southern Growth Policies Board® showed that the majority of pustsecondaty enrollments were in
programs that are also considered high school programs—secretarial occupations, auto mechanics,
and typing.

With the success of the U.S. space program and fading fear of Russian spdce superiority, and
with automation arriving more slowly than predicted, postsecondary vocational education turned its
attention to industrial growth State economic development efforts in the late 1960s and 1970s were
predominantly industrial recruitment, and states, particularly in the South, began to use their two-
year college systems to deliver customized training for industry

Some states, e.g , North and South Carolina and Oklahoma, began early in the 1960s to tailor
programs to the specific needs of new plants These programs were short-term, explicitly aimed at
facilitating economic development, and they usually led to employment. The goal of customized
training, however, was to minimize industry’s start-up costs, not necessarily to provide individuals
with transferable and marketable technical skills The ultimate measure of success was value to the
employer, not the employee The technical college became part of an industrial recruiting strategy,
but one which critics called a zero-sum strategy because its goal was to recruit jobs rather than create
Jobs There were high quality technical programs in the nation, but they were not abundant.

It took a rapid contraction of labor-intensive manufacturing in the 1980s due to foreign
competition to bring about changes in the structure «ud mission of technical colleges Employers in
the emerging industries demanded higher and more flexible shills thar these that could be provided
inshort-term, customized training,

Technical colleges have undergone many changes in structure, curriculum, and mission since
the early part of the century. As mentioned previously, the weakness of their historical grounding,
and school culture, and entrenched vested interests also are its strengths. These factors enable
technical colleges to be more responsive to changing labor market needs than any other public
educational institution And because the missions of the technical colleges include economic
development, they can focus their efforts on meeting and balancing the employment needs of the
individual and the development needs of the local economy

9 Southern Growth Policies Board, Sctting Goals for Vocational Education, Report prepatred
for Executive Committee Meeting, Atlanta, Georgia, Governor George Nigh, Oklahoma,
presiding, June 1, 1984
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THE THIRD WAVE: NEW ROLES IN TECHNOLOGY DEVELOPMENT

Today the technical college is entering a third phase, moving from serving as an important
but passive ingredient of economic development to becoming a catalyst for economic
development and growth. The principal function of the school is stiil to provide individuals with
marketable skills, but schools are adding an impressive variety of new and innovative functions to
revitalize businesses and expand the number of jobs. Much of this activity centers on the applications
of new technology. Community colleges and technical institutes are becoming holistic technology
resource centers, not only educating individuals to use and understand technology in the workplace
and to make decisions regarding its use but facilitating and brokering technology transfer in ways
that are as innovative as the technological advances themselves.

New Partnerships: Governance and Structure
p

As the purposes and functions of the technical colleges have changed, so have governance and
structure. Technical colleges are becomir.g independent of other education agencies in more states
and are obtaining increasing support from economic development agencies, economic development
legislation, and the private sector for their financial resources and organizational strength. The
institutions themselves are evolving from vocationally oriented postsecondary schoals to
comprehensive technical resource centers.

State Organizations

The organization of technical colleges at the state level varies considerably from state to state.
If there is a trend, however, it is toward greater autonomy, more fiscal independence, and more
collaboration among colleges.

Both policy and administrative autherity in most states rest with the agencies responsible for
higher education. In eight other states, however, the Board of Education or Department of Public
Instruction runs the technical colleges and five states have Boards of Vocational Education or their
equivalent with responsibility for two-year schools. Five states have set up independent Boards of
Community Colleges to set policy for the schoels, and eight states have Boards of Community
Colleges to administer schools’ programs.

Despite the growing recognition of these colleges’ roles in technical education, they still have
trouble competing for educational funds. In North Carolina between 1973 and 1983, technical college
enrollment increased 89% while state per-pupil funding declined 27% in constant dollars. Half of the
states in the country depend in part on local taxes to support their technical colieges, and technica!
colleges have been left behind in many states’ education budgets. Consequently, some have had to
rely on innovative funding—which may have been a blessing in disguise because it opened doors to

new economic development functions. In many states, technical colleges look to departments of

~
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economic development to support program improvements [n fowa, for instance, the Department of
Fconomic Development established a network of Reglonal Satellite Centers and designated the
technical colleges as those centers Most of the customized training programs and many of the new
technology resource centers are funded through state economic development programs.

States with formal technology programs generally include their technical colleges In Ohio,
the technical colleges are part of the state’s Thomas Iidison Program, and in Pennsylvania, the
colleges are an integral component of the Ben Franklin Partnership Programs. Pennsylvania’s four
advanced technology centers collaborated with community colleges on 23 separate technology
development projects in 1986-87.

Technical colleges are also increasingly willing Lo collaborate with each other—even across
state borders—to be able to provide high quality programs or services in support of technology
development. For example:

¢ fourcolleges in South Carolina jointly organized a regional automated manufacturing
show, AMS8s;

e aconsortium of four colleges conduct training under Western Pennsylvania’s Advanced
Technology Center,

e Dourdifferent colleges in New Jersey support a sophisticated Computer Integrated
Manufacturing Center; and

¢ tencolleges located in fowa, Wisconsin, [llinois, Michigan, and Ohio form the Mid-America
Technology Training Group, a systematic network for comprehensive technical training
and information exchange

Technology Resource Centers

Technical colleges are rearranging themselves internally as well as externally, in ways that at
first blush may seem inconsistent The rapid pace of technological change and rising costs of keeping
up with the latest advances in equipment and methods are causing technical colleges to become more
selective about programs for which they can maintain high standards To be a source of technical
knowledge, expertise, and innovation, a college has to identify its technology niches and concentrate
its resources At the same tune, potential and expanding businesses expect more help at each stage of
the new business or product development cycle. planning, research and development, funding,
marketing, and raining. Thus colleges must provide a more diverse and extensive array of services
for new and expanding businesses at the saime time that they are expected to be more focused
technologically.

An increasingly popular model is the technology resource center, which operates within the
structui ¢ of the technical college but may actually be administered and run s a separate operation.
It draws students from outside the normal attendance area, attracts private sector dollurs, is highly

sought by business and industry as a source of information and applied technology, conducts applied
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research and development for business, and generally provides skill upgrading as well as awarding
associate degrees The centers feature state of the art equipment, maintain close ties to university
research centers, have support from industry and have cio:' links to employers, who use the facility
to retrain their own employees, to train new technicians, and as a laboratory to test new processes
and procedures

These technology resource centers are to the technician what the top-rate universities
a © tothe scientist or engineer. South Cavolina has tahen the most systematic and comprehensive
approach. The state has established eight major centers. the Robotics Resource Center at Piedmont
Technical College, Advanced Machine Tool Technology Center at Greenville Technical College, a
Microelectronics Resource Center at Tri-County Technical Institute, Computer Applications at York
Technical College, Office Automation at Midlands T'echnical College; Electronic Mechanical
Maintenanrce at Orangeburg-Calhoun Tech, Tourism at Horry-Georgetown Tech; and the
Environmental Training Center (and Water Quality Institute) at Sumter Technical College While
serving a local multi-county area, as the resources and reputations of the resource centers grow, they
attract students from across and outside of the state

The second attribute of the technical resource center is the comprehensiveness and diversity of
the services provided. Technical colleges no lunger end their responsibility for economic development
with education and training. Schools such as Moraine Valley Community College in Palos Iills,
Ilinois, and College of DuPage outside of Chicago serve as one-stop resource centers for prospective
entrepreneurs and expanding businesses

for local development but by specializing they also serve a much wider economic area The stronger
the program, the greater the distance students will come to enroll. Ofthe 30 associate degree
students admitted to the automated manufacturing programs al the Robotics Center at Piedmont
Technical College in South Carolina last year, ten were local, ten were from the state but not the
counties served by the center, and ten were from out-of-state

Partnersl. ;>

The result of this new internal structure is that the technical colleges provide stronger support
\

|

Partnerships are perhaps the most highly publicized strengths of technical colleges. Virtually
| all of the schools that have successfully stimulated economic development have strong ties to the

| private sector and to other educational institutions. The list is too long to present in this paper and

} the American Association of Community and Junior Colleges has anon going program called
Putting America Back to Work, which highlights the most innovative and successful programs in

the nation

One state-wide program that merits mentioning, however, is Florida’s Centers of
Electronics Emphasis and Specialization. Electronics is both one of the state’s fastest growing
industries and central to many of the state’s other industries, such as aerospace. In 1963 the state
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had more than 100,000 people employed in the electronics field, but industrial recruiters were
dissatisfied enough with the quality of the electronies technicians graduating from the state’s
vocational programs to look out of state for technicians In response, Florida’s High Technology and
Industry Council and the postsecondary vocational education system collaborated to establish ten
Centers of Excellence—{ive in community colleges and {ive in vocational-technical centers—that are
intended not just to meet the stated needs of industry but to achieve excellence. The ten schools,
which work together as a consortium under the coordination of the University of Florida, are expected
to provide leadership and technical expertise to electrenics education programs throughout the state
and to encourage high-tech companies to locate and expand within the state.

SOMETHING OLD, SOMETHING NEW: INNOVATIVE FUNCTIONS
OF TECHNICAL COLLEGES

Technical colleges are both doing new things and doing old things better They are supporting
technology advances in ways that historically were not part of their missions while continuing to
provide technical education and training. Their new agenda includes:

¢ facilitating technology transfer and providing technical assi.tance to entrepreneurs and |
existing businesses;

¢ operating technology business incubators;

¢ supporting research, development, and testing, and

e providing a learning laboratory that simulates the most technologically advanced work
environment,

Old or traditional roles that are being revised and rethought, include.

¢ revamping the technical associate degree program in light of technological advances and
new organizational styles,

¢ upgrading the skills of the present and new work force; and

¢ providing continuing education and professional development for supervisors und
management.

The following arc examples of some of the more innovative approaches that technical colleges

are using to enhance both human resource and community economic development.,
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Technology Transfer, Technical Assistance, and Brokering

In 1985, two local people broughta concept to the technology transfer agent at the
Cuyahoga Community Coliege in northern Ohio. They found that fish are attracted to a hook
by a luminescent chemical material—a high-tech fishing lure. The material could be inserted in
any lure, but had a finite life and had tobe replaced on a regular basis, creating a potentially
high volume business. The technology transfer office of the college worked with the prospective
business people to develop the compound tbey needed, to solve a contamination problem that had
been plaguing them, to perfect the production process, and to put together an investment
package. They used the resources of NASA,SBA, and private investors to get the business
underway.

One of the most vexing problems facing American industry is the need to move new products
and processes developed in the labs to the firm that can use them commercially. This tectinology
transfer function has not been carried out very effe tively in the past by any institutions or agencies
Critical ingredients of a technology .ransfer system include an inventory of innovations, knowledge
of the needs of business, and close ties to the community. The first is a technical problem that is
quickly being solved with more accessible and more comprehensive databases. The second and third,
however, require strong working relationships with businesses and the community.

Technical colleges have in many ways modeled themselves after the cooperative extension
service, a federally supported county-level progra.m that has served American agriculture so well for
eighty years. The services that technical colleges are providing include formal networks of
technology transfer agents who (a) maintain or have access to databases of technical information, (b)
provide technical assistance on request, particularly to small businesses, and (c) broker agreements
among agencies to solve technical problems.

Technology Transfer

South Carolina’s State Board of Technical and Comprehensive Education (TCE) has
made technology transfer one of its top priorities. According to 4 working document from the Board,
“The reason community colleges have notassumed this role (technology transfer) has been their
perception of their role in education.” Taking on the responsibility for technology transfer would
“expand our role to education in the broadest sense as purveyors of information, skills, knowledge,
and techniques.” The state uses the technical colleges to market the services of the Southern
Technology Application Center (STAC) out of the University of Florida. The system contains over
1250 computerized databases, access to the Federal Laboratory Consortium and to NASA’s field
centers, and Lo« _asulting services through the University of Florida system




The state of Ohio also turned technology transfer into a statewide ser v ice by ¢reating the Ohio
‘Technology Transfer Organization (OTTO). Technology transfer agents are assigned to 28 sites,
including 24 technical colleges 1n 1986, 32 O'1"P0 agents working in the two-year schouls helped
start 118 new businesses and assisted 935 businesses in bringing new products to the market,
Approximately 70 percent of the program’s clients last year were businesses of fewer than 20
employees, 32 percent are manufacturing businesses, and 31 percent of the requests are for
engineeringor scientific assistance.

Virginia’s Center for Innovative Technology is establishing a Technology Transfer Agent
Pilot Program, funded by the General Assembly, in eight technical culleges The program objective is
todeliver “specific technology transfer services to local business and industry by selccted community
colleges that contribute significantly to the economic stebility and growth of the local area.” The
sites were selected on the basis of the concentration of businesses with advanced tech nologies or
mature industries that could benefit from technological innovations, lack of access to a research
university, and the college’s commitment to exploring new and innovative roles

Technical Assistance

The technical college, which is the main source of technical expertise in many communities, is
frequently called on for technical assistance by local planners and local business people. lastyear,
for example, South Carolina’s eight technology resource centers responded to 351 requests for
assistance from business and industry and 190 requests from other technical colleges, The Fox
Valley Technical Institute in Appleton, Wisconsin, had 684 contracts with business last year and
25 percent of them were for direct technical assistance Cuyahoga Community College in Ohio
handled 4,139 different requests from 2,790 companies in 1985.

One model for providing technical assistance through the technical college is the small
business development center (SBDC) Though not limited to working with technology dependent
businesses, many of the most promising clients do use or market new technologics. The state of North
Carolina has set up SBDCs in 35 of its 58 community colleges and allocated $50,000 to each to provide
for a director The SBDC at Guilford Technical and Community College is an example of the
extent to which the colleges can encourage and support new business start-ups The center has
provided assistance to a high tech manufacturer of aircraft bludes, a word processing business, a
programming ser sic2 business, a firm that manufac.ures electronics boards to enhance x-rays, and a
firm that builds electronic autoclaves used in medicine Services inelude developing business plans,
linking business people to Small Business Innos ation Research grants, export marketing firms, and

sales representatives, training employees, and providing workshops for the business owners




Brokering

The state of Illinois is trying a technical assistance model with a somewhat different emphasis
ata small number of its colleges. These colleges are primarily brokers of services in addition to
providing education and training. The Technology Commercialization Center works with the
prospective business to identify its needs and then bring management together with thosze who can
provide the services, either inside or outside of the school. Although most of the centers are in
universities or federal laboratories, the state has funded two in technical colleges. The center at the
College of DuPage in Glen Ellyn provides one-stop technical assistance for technology related
businesses that includes research assistance, feasibility studies, prototype development and product
testing, patent applications, technical education, identifications of funding sources, and marketing

six prototypes, applying for two patents, and working with six businesses in the early stages of an
invention. One of the college’s successes wasa company that developed a technically advanced
rewinding system for rappelling equipment used in mountain climbing. The College linked the
potential business with the small business development center, research labs at the university to
perfect the mechanism, and sources of funding to get the business off the ground.

The New Business Incubator

assistance. By the end of January 1987, the new Center had served 17 clients, including developing
Three years ago the Fantus Company, after analyzing the economy of Wausau, Wisconsin,

concluded that one of the area’s major untapped economic assets was a two-year associate degree

program in Laser Technology at the North Central Technical Institute. That technology, the

company reported, could prove a valuable resource to new businesses if offered in conjunction

with a supportive environment. The Institute, the city, the county economic development

councils, the area regional .1anning office, the chamber of commerce, and a number of local

businesses began plans to convert a vacantindustrial building into an incubator for businesses

that could use or benefit from laser technology. In spring of 1987 the incuhator received a

$775,000 grant from EDA to supplement the funds raised locally and the incubator was off the

ground ~ .udents from the laser technology programs and the small business management

program will work with the new businesses wherever appropriate.

North Central Technical Institute is an example of a technical college working with the
community for local development. The scheol modified an innovative and still experimental poliey,
the business incubator, to fit the structure of the technical college. A new business incubator provides
a protective environment in which a new or expanding business can establish itself in the market at
minimum expense, receive technical assistance, and in the case of new technologies, work out some of
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the bugs before going into full production. Itisone of the latest programs created to respond to the

. . . . . b -
realization that small businesses, not large corporations, aie the nation’s largest source of new jobs

The Noble Center for Advancing Technology at Oklahoma State University’s Technical
Branch has developed a similar specialized incubater around technology in waterjet cutting, a
computer positioned, abrasive, high-pressure stream of water Though not limited to that particular
technology, the Center is trying to use the new technology to solve special needs of industry for
cutting hard materials with minimal distortion. It is, for example, experimenting with the
technology on various materials for several corporations, including evaluating the use of waterjet
cutting to bore high tolerance holes for GM’s Saturn plant.

The advantage of locating the incubator within a technical college, particularly for high-tech
businesses, is that businesses have access to faculty trained to work with small businesses and
familiar with new technologies, to advanced equipment, and to a technically trained work force It
gives the students the exposure to the problems associated with technological change, new business
start-ups, and prevides opportunities for future employment. And it serves the community by

supporting budding entreprencurs or existing businesses that are embarking on expansions.

A number of other technical colleges have set up incubators in recent years Des Moines Area
Community College ir: lowa created the “Golden Circle Incubator” as a not-for-profit company for
new or expanding businesses. The incubator is one of three in the state but the only one at a technical
college: the other two are at state universities. Monthly overhead expenses for businesses in the
incubator are less than half of what they would be in the private sector, and businesses are eligible to
remain in the incubator for up to two years. The incubator gives priority to the most innovative
applicants and two of three manufacturing business»s currently in the facility are what the director
calls high-tech businesses

Niagara County Community College in Niagara, New York, also has opened a new
incubator Its first client will produce a circuit board once manufactured by a large corporation but
recently discontinued The company, _tarted by one of the corporation’s engincers, will combine the
expertise of a Canadian company and an American company in Ohio to produce the board and market
it both to the corporation that once produced it but still needs it, and to others The firm will use the
clectronics laburatories of the school for its R&D, the incubator as its plant, and students as staff to
help develop a prototype of the pruduction process. The Technical Assistanee Center of the school,
which has special state funding, will help the fledgling company find funding and markets

Rarely is an incubator an isolated activity within a college, those that provide incubators
nearly always do it in combination with a broad range of services. The DDes Moineg Ares
Community College, for example, also provides consulting to businesses, a quality of worklife
institute, a computer literacy institute, a conference center, as well as technical training, the
incubator in Wausau is part of the college’s Technological Innovation Center, which pr videsan

array of services to local businesses, and the incubator in Niagara is under its Technical Assistance
Center
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Research, Development, and Testing

In 1984, Southwestern College in Chula Vista, Culifornia, entered into an agreement
with San Diego Gas and Electric Utility to serve as a test sice for solar heating and a photo voltaic
cells power supply. Students assembled, instailed, and maintained the experimental units and
recorded and ana'yzed data They discovered, amoug other things, that one solar panei was more
efficient vhan two.

Nothing demonstrates the new scientific sophistication of the technical colleges and their
students more than the willingness of industry to enter into agreements with two year colleges to
experiment and test new processes and products At the same time that colleges contribute direetly to
technological advances, students learn first hand how to tackle technical problems and how to use
their skills and knowledge in innovative ways The research generally responds directly to the
practical problems associated with new or different production methods

Southwestern Collcge’s agreement with San Diego Gas & I*lectrie to experiment with a new
product is not an isolated example Students at a ceramics technology program at Hocking Techin
Ohio test and evaluate material submitted by industry on $500,000 worth of advanced equipment
donated by industry. At the Fox Valley Technical Institute in Appleton, Wisconsin, Miller Electrie
has an on going arrangement with the automated manufacturing prograin lo try out new processes,

test equipment, and work on special projects  IFor this, the company has provided equipment

The Noble Center for Advancing Technoiogy at Oklahoma State University, Technical
Branch in Okmulgee, Oklahoma, opened the doors of its multi mullion dollar facility in 1985 Asthe
reputation of its programs and resources spread, businesses increasingly looked to the Center for
assistance Recently one of a small number of companies that “re-manufactures” automotive parts
asked the Center for help in solving some of the technical problems assoeiated with rebuilding
computerized automobile components The school will work with the firm to design a prototype
testing procedure and develop standards Inaddition, the Centeris using its waterjet eutting
technology for experiments with a number of clients, including General Dynamics, General Motors,
and the U.S. Navy.

Moraine Valley Community College in Palos Hills, lllinois, has a slightly different
arrangement for contributing to industrial research. Rather than provide the R&D at the school,
they link businesses that have technical problems to the scientific eapertise of the Argonne National
Laboratories. The school helps businesses establish cvoperative R&D arrangement., get inventions

or patents evaluated, and it provides consulting services to small businesses
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High-Tech Learning Environment

In March 1984, Chattanooga State Technical College in Tennessee dedicated what was
then believed to be the most sophisticated automation training center in any two-year college
The three million dollar Center for Productivity, Innovation, and Technology housed advanced
equipment that included flexible manufacturing cells, robots, CAD/CAM, and automated quality
control units. The investment was expected to both revitalize local businesses and attract
businesses that need help in staying on the cutiing edge of new technologies. The Center's three-
pronged mission, according Lo its director, is Lo educate associate degree students in state-of-the-
art technology, retrain workers whose skills are being made obsolete by technology, and provide a
laboratory for industry Lo help them solve technological problems

Applied laboratories that simulate advanced technical workplaces are proving Lo be invaluable
to technical education and to the technologically advanced manufacturer This environment, once
prohibitively costly, now is affordable because the private sector and the state increasingly recognicc
its value as an investment. Nearly every state-of-the-art college laboratory has equipment or funds
for the purchase of equipment donated by the private sector and some special funding from state
legislatures. Inreturn, the school may provide the company with access to the facility for
develr, ment and training and provide the state with jobs. Each of the eight centers in South
Carolina described earlier has a technologically advanced lab that simulates an advanced worhkplace
but is designed for learning.

The Camden County College ii. New Jersey, with support from the state’s Jobs, Science, and
Technology Bond Act of 1984, is constructing a $4 3 million facility to house an advanced Computer
Integrated Manufacturing (CIM) program The three objectives of the center, according o director
John D’Alessandro, are Lo educate a technical work force, cuonduct research on industries’ needs for
advanced manufacturing, and provide non credit continuing cducation to Upy: ade manufacturing
skills. When complete, the facility will include six automated manufacturing centers and serve sia
technical colleges in the state Students can pursue technical associate degrees by taking the first
year of courses in their home schools and tuking the second year at the Camden Counly College

As the centers begin Lo pay off, states become more willing to invest The state of Ohio provided
$5 4 million for the construction and equipment of an Advanced Technologics Center at the Lorain
County Community College outside of Cleveland It is intended to provide an advanced Ut aining
facility, serve as a Ltechnology transfer center, and provide a library of technical information
Industry already is taking advantage of the facility and providing equipment. Cincsnnati Milacron,
one of the nation’s largest producers of industrial robols, uses the Center W demonstrate its products
Lo customers, while al the same time training students.
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RCUNDTABLE PARTICIPANTS

ROBERT W. SCOTT, Co-Chair, former Governor ot North Caroling, 15 State President, Department ot

i Community Collegrs, Ralaigh North Carolina. Fhis distinguished carear in
public service includes Licutenant Governor of the State of North Caroling;
Federal Co-Chair, Appalachian Regional Commussion; Chair, Education
Comnussion ¢f the States, Chair, Southern Regional Educational Board, and
member, Advisory Councail, Regional Project, ACE Comnussion on Higher
Education and the Adult  Learner (Southeastern  Atlantic Coastal  States
Regional Project).

WILLIAM FORREST WINTER, Co-Chair, former Governor of Mississippi, 1s senior partner in the law
firm of Watkins, Ludlam & Stennis in Jackson, Mississippi.
His distinguished political service career inciudes three terms in the
Mississippi House of Representatives, State Treasurer, and Licutenant Governor.
A leading spokesman for economic development in the south, Mr. Winter served
as past Chair of the Southern Growth Policies Board, the Appalachian
Regional Commussion, and is current Chair for the Commission cn the Future of
*he South. He is also a member of the Board of Trustees for Belhaven College,
Columbia Seminary, Rhodes College, Mississippi Foundation of Independent
Colleges, and the Kettering Foundation.

JAMES R. ADAMS has served as President of Southwestern Bell Tulephone  Company's  largest state
operation, the Texas Division, since 1984. As Co-Chair of the Texas Business
Development and Jobs Creation Task Force, he was instrumental in the
development of programs to stimulate the creation of new jobs in Texas. In
addition, Mr. Adams scrves as Co-Chair of the Economic Development
Committee of the Dallas Partnership, organized to retain and attract new
business to the state. He also chairs the Corporate Partnership Program of the
Texas Association of Mexican Amrerican Chambers of Commerce, and is Chair of
the State Advisory Counail for Communities in Schools.

JOHN A. DiBIATZGIO 1s President of Michigan State University and a national advocate for public
higher education. He is Chair of the National Association of State Universitics
and Land Grant Colleges. Following a brief carcer as a practicing dentist, he
served as assistant to the dean and chair of the Department of Community
Dentistry; Assistant Dean for Student Affairs and Advanced Education; Dean of
the School of Dentistry, Virginia Commonwecalth University; and Vice
President for Health Affairs and Eaccutive Director of the Medical Center,
University of Conncecticut.

RALPH T. DOSHER, JR., is currently Corporate Education Manager at Texas Instiunaents, Inc
Responsibilitics over his 35-yecar career at Tl have included engineeri. 3,
strategic planning, general management, and training and education. He 1s a
member of the Texas State Technical nstitute Board of Regents, a member of the
National Issucs Committee of the American Socicty of Training and
Development, and a founding member of the Technical Education Consortium.
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FLORA MANCUSO EDWARDS, President ot Middlesea Counly College, has published widely on access

. and quality in ceducation.  Prior eaperience includes:  President, Hostos
Community College, City University of New York; Professor and Associate Dean
of Faculty, LaGuardia Community College. Dr. Edwards currently serves as
Trustee of lona College, and 15 a member of the Comnussion on Global Education,
the Governor's Comnussion on Crinunal Tustice, the Middle States Comunission
on Higher Education. She is Vice Chair, Board Comnuttee on Federal Relations,
American Association of Community and Jumor Colleges.

NOLEN M. ELLISON, President of Cuyahoga Community College, has been identified by the  U.S.
Department  of Education and the US. Department of Justice
as an educational expert dealing with broad urban education issues as well as
those relating to desegregation of American higher education. He currently
serves on the poards of AmeriTrust Bank Corp., the College Entrance
Examination Board, the National Institute of Education, and the Council on
World Affairs. He is a member of the Keeping America Working (KAW) Task
Force, and has also served for three years on the President's National Advisory
Committee on Black Higher Education and Black Colleges and Universitics.

CHESTER A. FRANCKE, General Director of Joint Education Activities on General Motors Industrial
Relations Staff, is responsible for GM's mnvols ement with various joint programs
toing administered by the UAW GM Human Resource Center. Prior posttions
with GM nclude.  Supervisor of Research and Development, Director of
Training, and Dircctor of Placement and College Relations.  Dr. Francke is
former Chair of the Board of the National Institute for the Advancement of
Carcer Education and the Business Advisory Committee for the Michigan State
Management Education  Center. Other committee memberships include the
National Action Counail for Minorities in Engincering, the Socicty for Hispanic
Professional Enginccers, and the American Society for Engineering Educators.

PHILO K. HOLLAND, ]JR., is Dircctor of Corporite Public Affairs, Sears, Rocbuck and Co. and Vice
President and Executive Director, The Scears-Roebuck Foundation. Prior positions
clude Exccutive Director, Sears-Rocbuck Foundation (Midwestern Territory),
Dircctor of Public Relations (Mid-Pacific Region), Group Personnel Manager
(Mid-California Region), and Director of Public Affairs and Vice President of
The Sears-Rocbuck Foundation (Western Territory).

ROBERTS T JONES is US Dcputy Assistant Secrotary, Department of Labor. He oversees the
admimstration of all Employment and Traiming Administration programs,
mcluding the Job Training Partnership Act, Unemployment Insurance programs,
United States Employment Service, Job Corps, Trade Adjustment Assistance, and
the Burcau of Apprenticeship and Training. Previously, Mr. Jones served in a
varicty of executive positions in the Department of Labor where he has been
instrumental in shaping training and employment legislation and administering
programs.

R. JAN LeCROY is Chancellor, Dallay County Community College District, and1986-87 Chair, Board of
Dircctors, Amcrican Association of Community and Juntor Colleges. Other
previous positions include Vice Chancellor ot Acadenuc Affairs, Dallas County
Community College District; President, Eastfreld College; and Exccutive Dean,
Northeast Campus, Tarrant County Junior College District. He was selected by
the University of Teaas as Outstanding Admunistrator in 1982 and served as
President, Association of 1eas Colleges and Universities, 1984-85.
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ALBERT L. LORENZO is President of Macomb Community College.Under hus leadership, Macomb has
become one ot the ten largest multi-campus community colleges and the fourth
largest grantor of associate degrees m the United States. His mnovative
approaches to leadership and educational 1ssues have been the focus of a number
of pubhicatic. . and national speaking engagements. He has served on more than
adozen corporate boards and national panels.

MONTY MULTANEN 1s Associate Superintendent, Vocational Education, Oregon Department of
10 Education. He has been mstrumental in the developnient ot career education and
vocational concepts tor secondary school vocational programs and has worked in
the development of postsecondary programs in Oregon's community college
system.  Prior positions include Assistant State Director for Secondary and
Community College Programs, and State Director for Career and Vocational
Education. tHe 1s immediate past President of the National Association of State
Directors of Vocational Education.

M.E. NICHOLS is in his third tc m as Exccuti ¢ Vice President, Communications Workers of America. He

- is a Tiustee of the Joseph Anthony Beirne Foundation, and CWA's Labor
Manayement Pensien Fund. Mr. Nichols serves on the executive boards and
comnuttees of a large number of charitable and civic organizations including the
Urban League's Labor Advisory Council, National Advisory Committee of the
Work in Amecrica Institute, United Way's Government Relations Council,

‘ ' National Conference of Christians and Juws, and the Keeping America Working
.ﬁ Y Task Force.
¥

LEE W. RIVERS is the Washington, D C., representative for the Federal Laboratory Consortium.  Mr.
Rivers recently retired as Drrector of Corporate Planming for Allied-Signal, Inc., where he served i many
rescarch and development, commrcial development, and general management positions He 1s a Director
of the Industrial Rescarch Institute (1P, served as Chair of its Research-on-Research Comnuttee, and 1s
a past President of the Commieraial Des clopment Association. Most recently, he was an IRI Fellow at the
Office of Science and Techaology Pohey m the Exceutrve Office of the President.

EDWARD 'SANDY' SANDERS 15 Manager of Government Relations and Tramming tor the Tort Snuth
Drvision ot Whulpool Corporation. He has been deeply mvolved i eftosts to
improve technical education and traming and currently serves on the Board of
Trustees for Westark Commumity College, and as a member of the Board of
Directors for the Association of Commuty College Trustees. He is a member of
the Keeping America Working Task Toree, and has served as a miember of the
Governor's Apprenticeship Coordination Steering Commuttee, the Arkansas
Quahty Higher Education Study Commuttee, and the Southern States
Apprenticeship Conterence.
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ESTHER FRIEDMAN SCHAEFFER is Vice President for Policy of the National lliance for Business

(NAB) and responsible for identifying key emerging 1ssues m job trainmg and
education, and recommending approaches and programs to respond to those
issucs. Other positions include: Chief of the Section of Performance Review,
Interstate Commerce Commission; and the U.S. Dcpartment of Labor,
Employment and Traming Adnunistration, where as Executive Assistant to the
Assistant Secretary, she helped develop and implement a variety of
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WILLIAM F. WILLIS is General Manager of the Tennessce Valley Authonity.  Before assuming that

position in 1979, he worked in various engieering capacities, and 1n 1976, was
appointed Assistant to the Manager of Engincering Design and Construction. Mr.
Willis graduated from Mississippi State University with a degree in avil
engineering and worked for a private construction firm before joining TVA. He
serves on the Board of the Tennessee Technology Foundation and 1s deeply
involved in efforts to improve technical education and promote rescarch and
development in the Tennessee Valley region and across the country.

WRITERS

PAT CHOATE is Dircctor of TRW's Office of Policy Analysis where he studies long-term U.S.

competitiveness. A specialist in economic development and pubhic policy, Dr.
Choate has been a Fellow at the Battelle Memorial Institute’s pubhc policy
rescarch arm, the Academy for Contemporary Problems. His wide experience in
government includes service as a scnior economist on the President's
Reorganization Project; Director of the Office of Economic Rescarch; and
Regional Director for Appalachia and the Southern United States. Dr. Choate
is the author of numerous reports and books on cconomic competitiveness,
management, and public admimstration.

President, Center for Occupational Rescarch and Development (CORD), a
private non-profit corporation. Under his leadership CORD has provided
assistance to the education departments of many states and to technical
institutes and colleges 1n development and implementation of advanced
technology curricula. Prior experience includes work for Westinghouse Electric
Corp., Sandia Corp., the Atomic Energy Commission, and Lockheed Electronics
Corp. as an engincer and supervisor for development of laser equipment and for
operation of NASA radar range, laser laboratories, and optical tunnel.

STUA.T A. ROSENFELD 15 the Director of Research and Programs for the Southern Growth Policies

Board and the Acting Dircctor for the Southern Technology Council in Research
Triangle Park, North Carolina. Dr. Rosenfeld has written extensively on
cducation, econonue development, and technology policy. He 1s principal author
of After the Factories and ecditor of Technology the Economy, and Vocational
Eduwcation. Dr Rosenfeld represented the United States in two international
studies on education and local development for the Organization for Economic
Cooperation and Development.
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TRADITIONAL MISSIONS AND NONTRADITIONAL METHODS

As the colleges act to facilitate technology transfer, they provide a source of and environment
for educational opportunities that improve the technical education of the students Colleges have
revised and revitalized their (a) technical associate degree programs, (b) skill upgrading programs,
which include but go beyond customized training, and (¢) continuing education, which ranges from

adult literacy to management seminars and highly technical courses for graduate engincers

Educating the Renaissance Technician

At the Robotics Center at Piedmont Technical College in South Carolina, students in
the Automated Manufacturing Program take courses in Sensor and Systems Interface, Workceell
Design, Robotics System Operation, and Numerical Control Manufacturing in addition to the
more basic courses in scientific and mathematical concents. The latter must include at least one
unit of calculus, two of algebra and geometry, three of physics or chemistry, and writing and
communications The program was designed on the assumption that the industrial workplace is
changing and that individuals need strong communications and problem solving skills and must
be prepared for interdisciplinary work, all of which require stronger fundamental skills.

One of the major forces driving changes in the technical colleges is the demand for technically
trained workers who have not only the skills to use new equipment but the ability to underscand the
equipment and its place in the total manufacturing operation They must be able to respond swiftly
and independently to the inevitable problems that vecur whenever programmed technologies replace
craft and experience With modern technology and management methods and more fully integrated

production sy stems, business relies more on its nonprofessional staff than ever before

This is a departure from the past when the title, technician, implied a high level of
specialization. Modern businesses seek the individual who, in addition to technical competence, is
able to understand how the entire production and business systems fit together, can tackle complea
techinical, systemic, and interpersonal problents, can contribute to more effective use of new
technology, and is able to adapt to change 1nother words, businesses that depend on technology
want the modern equivalent of the Renaissance Man or Woman 10 Unlike the Renaissance Man of

10 Stuart A Rosenfeld, “The Education of the Renaissance Technician  Postsecondary Voeationai
Technical liducation in the South,” Foresight 4, (I"all, 1986), Rescarch Triangle Park
Southern Growth Policies Board
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the fir.eenth and sixteenth centuries who could acquire a wide tange of shills and diverse knowledge
because the world was simpler. the Renaissanee Techiician of today and tomorrow must sequire
broader-based skills and knowledge because the world is more complex and changing more quickly
To the original Renaissance Man, diversity and adaptability were lusuties, to the Renaissance

Technician they are necessities, eritical to the modernization of the economy

The implications for vocational educatiion ar¢ immense. Potential technicians can no longet
acquire what they will need in just twelve years of formal schooling  As high schools concentrate
more on providing the fundamentals needed just to become technically competent, the technical

colleges will have to complete the education of the Renaissance Technician

The best way to do that is by providing a less specialized curriculum in an environment that
challenges the ingenuity and problem-solving ability of the student. A number of technical colleges
are revamping their programs to pr.  ide just those opportunities for students. A recent proposal for
curriculum reform submitted by the Technical Branch of Oklahoma State University at
Okmulgee states.

To aseure meanin

gfulen
ning

employinent opportunity and w 1nsure against eariy occupationai
obsoiescence graduates from all technical programs need to possess a broader
understanding of the applied sciences and technologies relating to their specialization
Atthe very least, they need an awareness that assures an understanding of the concepts,
technical vernacular, and relationship (past and potential) to their technology And
these graduates while students must have been challenged to listen, read, interpret,
analyze, synthesize, a1 d communicate their findings and conclusions in logical,
meaningful terms  Idcally, they will also possess a business-economic acumen and

e l 'k.l‘" ) . s " L SN . X . 11
people skills™ to enhance their suceess as supervisors, and in managerial positions

One of the consequences of increased skill and knowledge requirements of the workplace is
improved coordination with both lower and higher educational institutions. The term %2+ 2,” which
refers 1o a program in which the last two years of high school are designed to prepare students for two-
year associate degree programs, is becoming more popular and moere common  But the natural
extension, the “2 +2+2,” with the technical college curriculum articulated with a bachelor’s degree
program is now beginning to gain scme support Williamsport Area Community College in
Pennsylvania has such a.. agreement with Rochester Institute of Technology giving students the
option of transferring into a four-year program after receiving an associate degree Southwestern
College has a similar arrangement with San Diego State University in California, and Oklahoma
State’s Technical Branch is recommending the same

" Oklahoma State University Technical Branch, Propasal for Curriculum Reform, February

16, 1987
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Retraining and Upgrading Skills

As automation transforms manufacturing in the South, more and more of the workers will
be required to understand the mieroprocessors that control the equipment The Applied
Microelectronics Center for Innovation at Tri-County Technical College in Pendleton,

South Carolina, offers short courses on programmable controllers, essential to automated
industries, to upgrade the abilities of industry technicians and engincers enough to program
equipment and to be able 1o solve system problems that oceur Courses are both customized to the
needs of specific clients such as Michelin and General Electric, at mueh lower costs than they
would incur if conducted internally, and arc offered to the general public as well About 200
people will go through the 25-30 different 22 1/2 hour programs this year

With all of the new and innovative things technical colleges are doing to promote technology
advances and economic development, customized training remains the bread and butter of many
schools Technical colleges still exist in part to serve the training needs of new and expanding
businesses, a relic of economic develupment incentives rooted in the past but stili very much alive and
at times very sucecessful ' Where the occupations require technical shills, however, the technical

capacity and capabilities of the program and staff take on added importance

Skill upgrading, even when company-specific, however, is not quite the same as traditivnal
customized training Although most shill upgrading 15 a juint venture with industry, courses are
intended to improve the skills of the individual rather than acelimate him ot her to a pardieular firm’s
style Skill upgrading of displaced workers may require beginning with basic skills, which
means that technical colleges must have the capacity to provide adult basic education prior
to any technical education.

Digital Kquipment Corporation worked with Southwestern College in Chula Vista,
California, to set up a minicomputer training program The state eventually matched the value of
Digital’s donated equipment with a grant of $135,000 The Biomedical liquipment Technology
Program at Stanly Technical College in Albemarle, Notth Caroling, uperates a program for
Sunlicalth, a leading hospital engineering firm.,

The large influx of forcign owned companies in the Svuth also ts beginning to affect the
education offered in the colleges Durham Technical and Community College in D irham, North
Carolina, trains skilled workers for industries in the Research Triangle Park area, including General
Electric and Mitsubishi With a growing number of Japanese companies moving into the area, the

school has had to add courses in Japanese history, culture, and management style.
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Continuing Education

The Lintner Center at Portland Community Coliege in Oregon was dedicated in 1985
to provide advanced education te the state’s technical industries I represents a collaborative
arrangement with the state’s universities and high-tech businesses The center provides a
conveh!icnt site for continuing education—all the way through graduate programs—to employees

|
|

Lpublic and privale universities

of high tech business It acts as broker for cducational services that are provided by the state's

Technological change and continuing education are inseparable and critically important to a
growing cconomy The best antidote to technical obsalescence is continuing education, and the
colleges and universities, which are able Lo stay abreast of technological changes, are best prepared to
be providers Continuing education for other faculty and instructors from other schools as well as for
local businesses is a high priority of the technical colleges The Technology Resource Centers in
South Carolina ran 164 programs for faculty and staff of the state’s technical schools between July
1985 and July 1986

The advantage that technical colleges have over universities, which also have continuing
cducation programs, is that they are within commuting distance of most businesses Many technical
colleges, however, attempt to provide the best of buth worlds—the expertise of the universities and
the proximity of the college—by using technical experts from the universities to conduct courses in

person and over telecommunications networks

Some technical colleges are able Lo provide both on-site courses and conferences and inter active
telecommunications The D. J. Bordini Technical Innovation Center in Appleton, Wisconsin,
conducts professional seminars and conferences that can accommodate 225 persons and has a full
multimedia center with satellite teleconferencing capabilities. The sehool has just begun vperating
TechNIET television, which brings live interactive training to businesses in the state on a regular, 35

hour per week, basis

COMMENTARY

Most new initiatives of technical colleges for promoting technology development are in their
carly stages The schools are still testing the waters to see what they cando well and how extensive a
role they can and should play in local development Their greatest opportunities lie in bridging the
chasms that still exist between education and economic development, particulatly inrural areas that

lack sophisticated technological infrastructure Many of the colleges that have tahen initiatives Lo



spur technology development have become major snurces of technology and expertise But they face a
number of challenges as well.

Despite rapid growth in enrollments and expansion of activities, funding has been a problem
The federal government has not yet discover ed the economic value of the technical colleges and
federal funds still go predominantly to the high schools in most states. The fact that until 1984
federal legislation had to include a 15% set aside for postsecondary institutions attests to their
second-class citizen status. In 1984, new vocational education legislation was enacted that
climinated that set aside and added a set aside for retraining of adults  Yet the last time the
government released data, postsecondary schools received little more than the targeted amount in
many states. Part Dof the Carl D Perkins Vocational Education Act of 1984, Industry-Education
Partnerships for Training in High-Technology Occupations, which is explicitly intended to support
the kinds of technology transfer activities technical colleges are undertaking, has yet to be funded.
States and schools that are willing to invest in their technical colleges are finding that compared to
other levels of education, the payoffs are quick and measurable
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attend four-year schools, enroliments of minorities and women remain low in technical programs
There are few examples of programs that are targeted to women, such as Women in Technology at
Durham Tech in North Carolina.12 Most special efforts are highly dependent on federal funds, and as
federal funding diminishes, the programs tend to disappear The projected decline of high school
graduates and increasing proportion of minority students suggest future skill shortages. Technical
colleges may soon find that they have to make greater efforts to enroll and educate nontraditional
students to meet the demand  In addition, two-year colleges have to devote more resources to adult
basic education for those displaced workers lacking the basic skills to be retrained for technical work
The U S Departmentof Labor estimates that three-fourths of all displaced workers need basic
education prior to retraining

Another challenge that technical colleges may face 15 ensuring that strong support of economic
development does not displace their educational missions The balance between educational and
economic development goals, or between meeting the needs of the individual and the economy, is
tenuous There will undoubtedly be cri‘ics of the new roles of technical eolleges if they do not retain a
liberal arts curriculum, even in vocational institutions, and an academic environment that supports
freeinquiry Although economic development is a more prominent goal in the two-year college than
in any other educational institution, it must remain subordinate to the intellectual development of
the individual

12 Stuart A Rosenfeld, “Expanding Options for Women in the Southern Work Force,” Foresight 2
(July, 1984).




There is little doubt that technical colleges will play a larger role in technology based
development in the future and that they will continue to learn from succeases as well as fatlures
Based on what is known thus far, the full technology development potential of the technical colleges
has niot been approached and most programs are still in the embryo stage States ought tore examine
the ways their colleges are organized, governed, and funded to sce if they have the flexibility and
resources they need to effectively serve their students, communities, states, and regions

RECOMMENDATIONS

® llach two-year college ought to meet with lgcal or area cconoraic development agencies,
chamber of commerce, and civi- and labor organizations to ceassess its mission and

establish the extent to which it wants to be involved in economic development

® [Eachtwo-yearcollege that wants to play a larger role in economic development ought to
prepare along-range plan for how it can best achieve its goals, including what resources

it will reguire how it will balance its liberal arts programs with its accunational programs,
and how it will respond to the needs of those segments of the population that have not fully
benefited from technical programs in the past.

® States ought to recognize the unique features, nceds, and cuntributions of two year colleges
and develop appropriate legislation that combines educational and economic

development goals.

® LEach state should examine its budgets to see if allocations to two yedr colleges have hept
pace with increases in enrollments and with expanded responsibilities

© State agencies responsible for two year culleges ought to be included along with the bodrds
of higher education in all technology development programs.

® Statesought to evaluate 2+ 2+ 2 programs, looking at how the last twu years of high
school, two-year programs, and bachelor degree programs can be linked to provide buth

employment and further educational epportunities for youth.

®  With increasing basic skills needs, two year colleges ought to coordinate adult basic
education as well as technical educar.on Though not necessarily the most effective
delivery system for adult education, the college system evuld eovrdinate, administer, and

fund state-wide programs to seek out adults who lack skills for teehnical work

® Sclected two year colleges should establish demonstration laboratories for businesses
to Lecome acquainted with and experiment with the latest manufacturing
technologies, much as the vocational technical colleges of West Germany do The two

year eolleges could do for industry what demonsti ation farms onee did for far ming
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PREPARING TECHNICIANS FOR
A COMPETITIVE WORKFORCE

Daniel M. Hull, President
The Center for Occupational Research and Development
Waco, Texas

This paper focuses on the role of the advanced level technicians as a key factor to higher productivity
and quality. Hull implies that most of our public institutions are inadequately prepared to
educate/train and retrain these new technicians. He describes a model training strategy and
encourages two-year colleges to cooperate with high schools in a “two-plus-two” articulated
curriculum Hull tells us of the "Retraining for Technolsgy” model being implemented in Tennessee.
Most of all, iJull reemphasizes what Choate and Linger point out und Rosenfeld confirms. the
competitiveness of America depends on the availability of a well trained work foree who depend on an
effective, multifaceted, educational system.
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ixecutive Summary “Preparing Technicians For a Competitive Work Force"
by Daniel M. Hull

The competitiveness of America depends on the availability of a well-trained work force who
depend on an effective, multifaceted, educational system. To understand what the role of secondary
and postsecondary schools should be in their support of industry, we must (1) identify the abilities
needed in technical workers, (2) examine how technicians are prepared and updated by formal or
informal training; and (3) make recommendations that ensure the optimum use of our educational
system.

U. 8. workers are not being properly prepared for the competitive challenges of a world
economy. Educational forces must help industry develop and maintain a competitive edge. We must
restructure our work force to be (1) diversified, (2) focused on quality, (3) problem-solvers, (4)
productive; (5) responsive to change; ard (6) retrainable.

Currently, a production team is composed of (1) assemblers who are being replaced by robots or
workers from developing countries, (2) craftspersons who are being replaced by computer-controlled
machines, (3) operators whose need is increasing, and (4) technicians who will fill the void between
engineers and other production workers and machines.

The role of public education in preparing these groups should be reexamined Public education
and training institutions should deemphasize or eliminate training for assemblers or operators. Craft
training should be evaluated frequently to determine the suppiy-and-demand ratio. If a need is valid,
students should be taught basic scientific principles, as well as tools and procedures.

It is the training role for the new technician that requires the most scrutiny. We know
technicians are needed to build, modify, install, maintain, repair, and calibrate today’s new, complex
equipment in fields such as. (1) manufacturing plants, (2) processing plants, (3) hospitals/clinics, (4)
communication systems, (5) power-generating plants, (6) modern buildings, and (7) automobiles/
transportation. We have identified nine tasks that we know technicians must be trained to perform.
We also kaow that most of our public institutions are inadequately prepared to educate and train the
numbers or the quality of technicians needs.

Recommendations to solve these problems include. (1) technical education and training should
be focused at the two-year postseco.dary level, (2) technician education/training curricula shoul." be
restructured with statewide models developed, tested, and required, 3) high school students should
be counselled and persuaded to begin preparation for technician education/training in the eleventh
grade through 2+ 2 articulated curricula, (4) postsecondary institutions should test students and
place those who need it in remedial “tech-prep” curricula, (5) training programs designed to train
displaced workers should use adapted versions of the “Retraining for Technology” model, (6) short-
term retraining/upgrading courses should be offered by technical institutions, and (6) a cooperative,

statewide, computerized network for sharing curriculum and teacher resources should be established.
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PREPARING TECHNICIANS FOR A COMPETITIVE WORKFORCE

Daniel M Hull, President
The Center for Occupational Research and Development

INTRODUCTION

Economic health in a world market requires that business and industry develop and maintain
a competitive edge Succinctly stated, this means that desirable products and services must be
developed and delivered at attractive prices. Thanks to the ingenuity of scientists, engineers, and
other specialists, the U.S generates an abundance of ideas for and about new products, we lead the
world in the number of new inventions each year. The people who think up and design new products,
however, are not the ones who make them in mass quantities. This task falls to another group of
people: the production team.

If members of the production team do their jobs well, sound management and marketing
practices may parlay the products into national and international successes. If the production team
does its job poorly, they probably turn out products that are overpriced or that under-perform—or
maybe both Consumers, who are becoming increasingly disci ..ainating, are likely to reject what
they are offered, and competitiveness becomes a goal still to be achieved rather than a milestone of
success.

Since the nation’s production teams play a critical role in determining the degree to which
competitiveness is realized, they are an important consideration in national planning for economic
developmient. Their training and education, therefore, are national concerns.

Who are these people who make up production teams? What do they do? How are they trained?
How can their performance be improved? Above all, what training and education issues does this
group raise, and howare these issues addressed? These are the questions that this paper explores,
with a particular emphasis upon one group of the production team. the technicians. They, among all
workers, are most able to leverage the talent and knowledge of scientists, engineers, designers, and
business strategists for they combine a knowledge of technical principles with hands-on skills How
we manage our educational resources to meet their training needs is a matter of utmost importance.

THE PRODUCTION TEAM

Products are produced by a team made up of four groups. assemblers, craftspersons, vpet ators,

and technicians
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Assemblers are unskilled or semiskilled workers who are usually engaged in routing tashs
that require little training  In many cases. assembly work now is done by robots Where manual
labor stillis required, employers look to workers from developing countries, at much lower wages.
Examples of such cmployers include manufacturers of shoes, clothing, furniture and eleetronic
equipment Assemblersare very susceptible to becoming displaced workers.

Craftspersons are highly skilled workers, trained in the use of tools and techniques for
specific processes and operations  Craftspersons include machinists, drafters, welders, electiicians
and carpenters When an industry changes tools or techniques, its craftspersons may become obsolete
and require retraining  The need for craftspersons is declining in areas where computer cuntrolled
machines and processes are becoming more widely used

Operators provide the man-machine interface for tasks like word processing, laser cutting,
electric power generation, truck driving, and robotics Operators interpret manuals and
specifications to make a machine work properly. Generally speaking, they work with devices such as
buttons, knobs, and displays on the “outside” of the equipment. When necessary, they make

€t . " P .
external adjustmenis ” In some fields. the need for operators i inereasing

Technicians, the fourth group on the production team, are the most criticaily important
members In the broadest sense of ti.. word, a technician may be thought of as a paraprofessional who
is educated and trained to extend the thoughts and hands of a professional in any one of a varicty of
ficlds such as medicine, law, accounting, and engincering The focus here, however, is on engincering
technicians—those technicians who build, modify, inst:.ll, maintain, repair and calibrate today's
complex new equipment that is found in places as diverse as manufacturing plants, intelligent
Y. ' ~gs, communication systems, hospitals, and power-generating plants  Some technicians are
production workers and some are service workers.

In contrast to the operator, who works on the “outside” of equipment, the techinician works on
the “inside” of the equipnient, where gears, computer chips, motors, liver optics, hydraulic actuators,
lasers, uitrasonic sensors and vision systems are found Tobuild, install, operate, and keep
equipment working efficiently, technicians must know about all the different devices of a machine
and how they work together. The types of tasks that technicians perform are shown in Table 1

To be competitive in the world economy, production teams are needed that may be
characterized as—
* Diversified
* [Focused on quality
* Oriented toward problem-solving
* Productive
* Responsive to change

* Retrainable

54 P




Table 1. Tasks Performed by Engineering Technicians

e Perform tests of mechanical, optical!, hydraulic, pneumatic, electrical, thermal
and electronic/digital components or systems, prepare appropriate technical
reports covering the tests.

¢  Obtain, select, compile and use technical information from computer-controlled
measuring, recording and display instruments
Use computers to analyze and interpret information
Prepare or interpretl engineering drawings and shetches Write reports, working
procedures and detailed specifications of equipment

¢ Design, help develop, or modify products, techniques, and applications in
laboratory and industrial settings

® Plan, supervise or assist in the installation and inspection of complex technical
apparatus, computer equipment, and control systems

® Operate, maintain and repair apparatus and equipment with computer-
controlled systems

® Advise, plan and estimate costs as . eld representatives of manufacturers or
distributors of technical apparatus, equipment, services and/or products

® Apply knowledge of science and mathematics to data analyses while providing
direct technical assistance Lo scientists or engineers engaged in rescarch,
experimentation and design.

All members of the production team must be trained to focus on quality and to be productive It
falls more to technicians than to other groups, however, to be diversified, oriented toward problem
solving, and responsive to change  Alsu, technicians are more retrainable than other groups on the
production team:.

THE ROLE OF PUBLIC EBUCATION IN TRAINING THE PRODUCTION TEAM

Liach group within the production team requires training. The support of publie education n

providing this training, however, should not be equal for all groups

Training Assemblers and Operators

The role of public educational institutions in preemploy ment training of assemblers and niost
operators should be limited or nonexaistent Since 1981, hundreds of public institutions developed
programs for training robot operators This is an example of a costly mistake  Sinee the training

. . . o . . . b .
period is relatively short and the training content is specific tu a company s equipment/process, the
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training provided by the employer is effective and adequate Many of the jobs for assemblers and
operators will likely be filled by dislocated workers,

Training Craftspersons

Craft training for youth and adults has been and probably will continue to be conducted in
secondary and postsecondary vocational programs Butecraft training programs are changing, and
increasingly they are coming under scrutiny There's a growing recognition that students should
learn why, as well as how, something works, that they should know the principles as well as the tools
and procedures of their jobs So equipped, they become potential problem-solvers and, therefore, more
valuable workers In addition, they are more casily retrained when the job requires it.

Craft training programs also should be evaluated continually against the criterion of “supply-
versus-demand’’ to determine whether a program should continue and how large the enrollment
should be Inthe past five years, for instance, dozens of schools have created or upgraded welding labs
(typically costing approximately $300,000), while reports indicate that in the next few years
thousands of journeyman welders will lose their jobs, the result of implementing automated welding
processes

Training Technicians

Technicians require more than a high school educ: tion, but less than that provided by four-
year postsccondary institutions They must be trained in a well-designed curriculum that is
comprehensive and, probably, demanding. In the past, many technicians have entered industry after
having been trained in the military. Inthe future, however, most of our technicians for advanced-
technology industries will come from two sources.

1. Postsecondary programs in community colleges and Lechnical institutes

2 Special Retraining programs designed for workers from indust jal jobs that have beecome—or
soon will become-—obsolete.

Students who enter public postseeondary technical programs typically fall into two groups

students cighteen Lo nincteen years old who enter imniediately after high school graduation and older
adults who return to school because they are attempting to make a significant career change. The
public education programs that most successfully meet the needs of its students offer remedial
courses to those who are not sufficiently prepared either technically or academically

In cooperation with two-year postsecondary institutions, public high schools also serve a role in
training technicians through two plus two articulation programs  Simply stated, two-plus-two
articulation is an agreement between a high school und a postsccondary institution that enables a

student to begin an associate degree or its equivalent while still in high school, beginning with the
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eleventh grade Under prescribed conditions, credit for certain high school courses is given by the
postsecondary, degree-granting institution.
TECHNICIAN TRAINING PROGRAMS

If today’s technicians are to support the national competitive edga by being diversified,
problem solving workers who focus on quality and preductivity and who remain retrainable and
responsive to change, they ure being asked to assume roles with new significance and responsibilities
in business and industry. Consequantly, the curricula that train them need to be reconsidered and,
in many cases, redesigned.
Characteristics Employers Want in Technicians

The reports of hundreds of emplsyers have confirmed that they want technicians wiw—

¢ undersiand how systems and subsystems are interrelated.

® possessacombination of knowledge/skills in mechanical, electrical, fluid, thermal, optical
and microprocessing devices.

® have asirongbase in applied math and science and are capable of learning new specialties
as the technology changes.

¢ areadept in the use of computers for data acquisition, storage, manipulaticn and display,
for automated control of machines; for use in design.

@ have the ability to read, write, listen, speak and work with other people—in technice.l
teams, with others in the organization, and with customers.
Curriculum Changes Needed

The characteristics that employers require in their technicians call for three fundamental
changes in technicai curricula

1 Increase the interdisciplinary content of curriculum materials If we examine what's inside

most modern technological equipment, we find combinations of devices—electronic circuits,
gears, belts, mechanical linkages, motors, hydraulic systems, pneumatic devices, optical
sensors, heating/cooling equipment and a computer. If a computer or some other electronic
cicuit malfunctions because it is not cooled properly or a motor “burns out” because a gear
system is misaligned or “frozen,” who is supposed to fix these problems? The electrical
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technician? The mechanical technician? The computer technician? Today , the serviees of all

three would probably be required

Equipment has diversified but technical education and t. aining programs st’il produce narrow

specialists Industry hires them because that’s all that is available New technician curricula
should provide a broad base in electrical, electronic, mechanical, fluidic, thermal, optical and
computer technologies As student-technicians learn the interrelationships between these

fields, they acquire anorientation toward “systems ”

Teach the principles Today’s technicians arc the bridge between theory and hardware They

know equipment, tools and instrumentation, and they can work well with their hands. But
they also must be able to work intelligently—with their minds. To solve problems in today’s
complex wor'd of technology, merely knowing how something works is not enough, knowing
why is equally important Knowing why means understanding the operating principles of the
technology as demonstrated ir real applications.

Teaching principles calls for a substantial curriculum emphasis in apolied math and science.
Applied academic courses should not be “watered down” academics. Rather. “applied” means
that they are taught with relevant examples and applications labs wherever possible.

Departments of vocational education in forty-six states have already begun addressing the
need for applied academic courses Joining together, these state departments sponsored the
development of a high school course in applied physics called Principles of Technology This
course has been developed, tested, and revised By the fall of 1987, it will have been
implemented in 500 to 1000 scheols. Developed at a cost of approximately $3 4 million, this
cooperative project has proven that many low-achieving high school students in the general
track can perform very well in an academically rigorous course like physics if the principles are
taught through relevant, hands-on applications Development of similar courses in Applied
Math and Applied Communication are underway

Develop interpersonal skills Recently, a series of on-site interviews were conducted with

twelve major technical companies in a large midwest metropolitan area In the course of each
two-hour interview, the employer was asked, “If you could, what single characteristic would
you change in the technicians you currently employ?” Al twelve employers strongly
emphasized that their technicians ought to have better interpersonal skills, and that these
skills are needed both inside the plant and outside the plant.

Inside the plant, the employers said, technicians need to be team players who can cooperate to
achieve common goals They alsoneed to be able to comn.unicate effectively through speaking,
writing and by using graphics. Externally, service technicians are the representatives of the
company to customers—many of whom may not have an appreciation for the technical

problems with which they deal They just want things fixed—in a timely and pleasant manner




In addition to being experts, then, technicians are required, with increasing frequency, to serve

as public relations representatives

'THE CORE CURRICULUM: AN LFFICIENT AND COST-EFFECTIVE APPROACH

Fortunately ir this decade, educational institutions have begun tv recognize the need for
terhicai education that is broad-based and focused on teaching principles. The movement, however,
is slow and inconsistent and, in most cases, it lachs state leadership. The process would benefit
greatly from clearly identified statewide curricula in the various technologies—and curriculum
development should be guided by the concept o the common core.

A careful examination of the curricula needed for eight to ten different technical fields reveals
that over two-thirds of the courses are common to all fields. This suggests that a “common core”
curriculum could be implemented to serve the education and training requirements of nearly all the
technologies A curriculum designed to produce broad-based systems techricians should be made up
of two main parts a common core and a specialty sequence. This curriculum structure is shown in
Figure 1

Units in Chosen Technical Specialty sl
1 0‘x
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FFigure 1 Core curriculum structure

The common core has two components. a basic core and a technical core The basic - ore
consists of courses such as algebra, physical sciences and sociveconomics The technie 1 core provides
broad-based <kills in areas such as clectronic devices, fluid power and the properti_s of materials.
This depth of study prepares the technician for concentrated coursework in a -pecialty arca

The second .1t of the curriculum, the specialty sequer~. «~sures that the student attains a

level of expertise in a chosen higir vl 2j- - “itizatias ‘The speeialty sequence nsually consists of five
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orsix courses Curriculum paths to become a technician in specific areas of specialization are shown

in Figure 2

T
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Figure 2 Advanced-technology curricula

The combination of the common core curriculum and specialty courses ensures that a
technician will have the broad knowledge base and flexibility necded to function efficiently in
advanced-technelogy occupations Ascan be scen in Figure 3, the common core makes up the greatest
part (more than 75%) of the technician’s training

A partial listing of the high teck fields of specialization that can be supported by the common
core curciculum includes. computers, telecommunications, computer-aided design,
robotics/automated manufacturing, instrumentation and control, laser/electro-optics, intelligent
building management, hiomedical instrumentation, and biotechnology

The majority of the technical core is founded un a basic core course called Applied Physics—A

Systems Approach It provides a broad knowledge base and directly supports high tech occupational

competency in four types of systems—mechanical, electrical, thermal and fluidic The emphasis in
this course and other courses in the core curriculum is on practical applications, real-world examples,
and helpful, unifying analogies of physics principles that enable a technician to treat problems in all
these systems with the same relative ease and competence

60 ~




ECONOMIC,
INTERPERSONAL
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TECHNICAL CORE

MATH AND
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Figure 3. Proportional view of core curriculum.

Intraditional schools where several related engineering technolegy programs exist at the same
time and the core curriculum is not offered, courses equivalent to the technical corc courses are
offered separately to each of the several types of technicians. This is not efficient In schools where
the core curriculum is offered, these same courses may be combined into common basic core and
technical core classes for all technologies. This consolidation reduces the number of such classes,
malkes better use of teaching staff, and is more cost effective in terms of classroom and laboratory
facilities Inother words, schools can provide a better product at a lower cost.

Curricula based on the common core concept provide students with a broad-based, sy stems-
oriented education that opens up job opportunities not available to narrowly specialized technicians
This broad based preparation 21so opens doors to lateral transfer or promotion in industry and,
effectively, insures against job obsolescence and future unemployment

HOW STUDENTS ENTER TUCHNICIAN TRAINING PROGRAMS

Persons seeking entry into technician training programs may be high school students, students
Jjust out of high school, older adults who want to make a cas cer change, or adults who need to be




retrained because of job obsoleseence Figure 4 shows how these various ty pes of students enter
technician training programs

2 YEARPOSTSECONDARY PROGRAMS
ASSOCIATE DEGREE

TELECOMMUNICATIONS ROBO TICS/AUTOMATED MFG 'SMART" BUILDING MAINTENANCE
COMPUTERS LASER/ELECTRO OPTICS INSTRUMENTATION AND CONTROL
| - " ENTER POSTSECONDARY PROGRAMS T

| TECHPREPPROGRAM | TRANSFORMATIONS
® PRINCIPLES OF TECHNOLOGY —
PREPARED ® OTHER APPLIED ACADEMIICS ® PRINCIPLES OF TECHNOLOGY
® GRAPHICS ® GRAPHICS
® COMPUTERS o COMPUTERS
242 . S ® TECHNICAL COURSES
UNPREPARED
ADULT WORKERS

PRETEST/EVALUATION
GUIDANCE COUNSELING

5 |

~ - KIGH SCHOOL - -f
® TECHNICAL SPECIALTY AREA r

RADS GENERAL PROGRAMS
® PRINCIPLES OF TECHNOLOGY INVOLVING
® OTHER APPLIED ACADEMICS -~ SENIOR - COMPREMENSIVE HIGH SCHOOLS
® GRAPHICS AND
* COMPUTERS ARE/L VOCATIONAL CENTERS
----JUNIOR - -
SECONDARY-POSTSECONDARY OTHER HIGH SCHOOL PROGRAMS

ARTILULATED PROGRAMS

Figure 4. Ifow students enter advanced-technology programs

High School Students and Adults Seeking Career Changes

The path on the left side in Figure 4 is for high school students in the two-plus-two articulation
programs This process can provide students with more direction, better preparation for entry into
postsecondary colleges and time for co op or work experience The high school portion of the 2 +2
curriculum begins with a series of applied academic courses in math, science and communications. [t
also includes courscs in computer literacy and technical graphics, and an introduction to the
technology of interest

Persons who are not high school students participating in a two plus-two articulation program
. . ¢ b2 . . . . .
may need testing, evaluation and “tech prep” training, as shown in the eenter seetion of Figure 4
These students may have just graduated from high school, or they may be older adults wanting to

make a carcer change In cither case, they probably did not prepare adequately for entry into

technician training and will have to take some portion—or all—of the tech-prep remedial program

L {4 ” . . . .
The content of the “tech prep” program is essentially the same as the high sehool portion of two-plus-
two articulation
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Retraining Displaced Workers for Technology

As our industries continue the metamorphosis that began early in this decade, more and more
semiskilled workers will find themselves in jobs that have or soon will become obsolete. Specific
examples of this situation are evident in the automotive, steel and communications industries. These
displaced adult workers will have to prepare for new careers. If they want to remain with their
present employer or with a related industry, some will seek tobe retrained as technicians. Many of
these will have poor math and verbal skills and will have had little or no practice in using these skills
for the past ten to thirty years.

This past year, a “Retraining for Technology” program was tested in Southeast Tennessee with
a group of displaced workers in a copper mining processing operation. This program, called
Transformations at Copperhill, presents a new approach for retraining displaced workers for careers
in modern technology. It begins with testing and remediation in math and verbal skills, followed by
400 hours of technical training. The curriculum is built on the foundation of the Principles of
Technology physics program described earlier. It is supported by courses in technical graphics,
computer use, electronics, fluid power and mechanical devices S.nce last October, the first group of
workers have received this training by attending classes and labs after work, three hours a day, four
days a week. They are doing well. They plan to complete the program and take jobs as technician
trainees in the surrounding area. Currently they are being interviewed by employers in north
Atlanta, representing fields of manufacturing, telecommunications, process control and industrial
maintenance.

After they are employed, these retrained workers will be able to continue their education in
technology at nearby postsecondary institutions. This path for retraining displaced adult workers is
shown on the right side of Figure 4.

What is emerging is a holistic approach to training technicians for advanced technology

careers involving:

High school students
Adults involved in career change
Displaced workers

THE NEED FOR COOPERATIVE NETWORKS

'The plan summarized in Figure 4 offers a long range svlutior: to the need for the new ty pe of

. . . . 144 . . .
technicians, but it will not “pay off” until considerable resources ate invested and several years have
passed In the interim, we must find efficient short term ways to retrain and update our technical

workers in the use of the latest equipment, materials, and processes




Vocational, technical and community eolleges provide update training and retraining, but they
are faced with serious limitations in terms of facuity, up to date equipment, and curriculum
development In isolated cases, high-quality retraining courses have been developed and
administered in areas such as programmable controllers, statistical process control, laser welding
and fiber optics As long as schools work in isolation of each othet , however, updating and retraining
will suffer from limited resources and duplication of efforts

What is needed, statewide and nationally, is a network of sehools that develup new courses and
skills and then share with each other Consider this example Suppose Sehool A in one part of the
state has developed a course 1n statistical process control and has a qualified teacher School Bin
another part of the state has arequest from a local industry for a similar course  With a cooperdtive
networh, School B can access a data base, find that School A has deyeloped the course, and efTectively
“broker” the course to the industry 1n School B’s service area The course can be taught by School A
at School B’s facility, taught at School A, or taught by School B using the currieulum developed by
School A

RECOMMENDATIONS

The most important group in production teams, the technicians, are in short supply vday In
addition, many of those that do exist are inadequately prepared o dedl successiatiy with the forees of
change so that they can remain in modern technical employ ment Asa result, they cannot participate
as cffectively as they could or should in the delivery of high-quality, cost efficient products, processes,

and services in the modern technological world. They cannot, in effect, contribute effecti ely to the

economic development of our nation
The following recommendations are offered to help solve this problem

1 Program offerings for craft worhers, assemblers and oper ators should be evaluated frequently
to determine whether the supply is outrunning the demand Where the need 1s valid, students

should learn principles as well as tools and procedures

2 Technical education and traming should be focused on completers at the two yeal

postsecondary level

3 Techmeran education/traming curricula should be i estructured alung the following hines
a Core curriculum concept for a cluster of technologies
b Strong base in applied math, seience and communicationinterpersonal shitls
¢ Systems-oriented courses and programe,
d Emphasis on interdisciplinery shills and principles

Statewide models of core curricula should be dey eloped and tested

4 High school students should be counseled and persuaded to begin preparation for technieran
education/training in the eleventh grade or earlier through two plus two articulation

programs
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141
Postsecondary teehn.cal programs should not be “watered down” to accommodate unprepar ed
B
students Instead, postsecondary institutions should test incoming students and place those

oo ” .
who need itinremedial “tech-prep” currieula

Long-term industrial training programs—designed to up grade the teechnical abilities of current
and displaced worhers-—should concentrate on building a strong technical foundation instead
of concentrating on narrow training about specific cquipment or proeedures that are likely to

become obsolete withina few months or years

Specific retraining/upgrading courses for industry should be offered by public technieal
institutions through 4 cooperative statewide network to broher other institutions’ courses and

eliminate duplication of curriculum development and other institutions | resources

~s Qs
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National Roundtable on Economic Development
Preface

Leaders from business, education, and government met an Nashvlle, Tennessee on July

17, 1987 to discuss the evolving tole of commumty, tecluncal, and junior colleges m helping

meet the nation’s future human tesource needs To stimiadate the mitial conyersation. th ee

policy papers were prepated by Pat Choate JK Linger Stwant .\ Rosenteld, wid Dantel M.
Hull

The diversity of regronal. state. and local economie requineme nts Challenged ¢o weensus
R tal

formation, but Roundtable participants did leave the mecting after a loag and spiited

iscussion with an overwhelnung agreement in three areas.

First, participants agrced that community, techmeal. and junior colleges should prepare
tal . a. Iy

to play o significant role i the process of creating ¢ more competitine and productive work

force In order to do that, the colleges will have to organize i a vartets of wavs that best
tal tal R 0

reflect the needs of thew local economie community

As Roundtable co-chan, former North Carolina governor and state community college

president Robert Scott sad. “Conmunity colleges e unmquely positioned to play a major tole

i cconomic development. They 1e positioned geograplueally. They offer low tuwitton. They have

an open door philosophy s community, techmeal, and junior colleges are positioned to

respond quickly

Dovetalmg his remarks with those ot Scott. former Mississippt Governor Wikl Wanter

teminded fellow partieipants of the cconomuce stakes mvolved i then discusston. “We can

make substantial mvestments i phystcal structwee . we can budd tour-laine highways and

we can crcate water and sewer systems, but unless we have an imvestme st i human bemngs

that will enable them to compete tor higher sicll jobs, we will not be competitive at the

community level, the state Tevell the regional Tevel, or at the national level .. and 1t s miy

Judgment that the aation’s commuuuty, techmcal, and Jumior colleges 1epresent a hey plaver
tal R . tal R 0

helpmg the Amencan cconomie community transform the work force to meet present and

futwre challenges Tlas s a new aole tor most of the colleges, but it s a more mpottant and

vital role than then traditional 1ole ™

That position was solidly supported by Wilham 1° Withs, General Manager of the

Tennessee Valley Authonity who stated, “Fhe colleges are e that 1ole They don't have a

chorce They are myvolved i education and traimmg that impacts ccononie dey elopnent and

they are gomg to find that nvolvement imcaeasig When a local company says we can't

match our new technologies with talented workers, the local college has got 1o be part of the

solution to that problem ™

§
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Esther Schaeffer. Vice Prestdent of the National Alliance of Business, cautioned that the
chailenge of human tesoutce rtenewal was so great and so comples that the colleges should
seek broad Iimkages across all hnes to enhance then effectiveness, Schaefter beheves that
community, techneal, and jumor colleges mcreasingly will find themscehes e the wole of
“comenet” and “broker;” serving as Key mstitutions m mashalling the assets of the

community m the service of human resource renewal

Sccordly, Roundtable participants agreed that the commumity. techical, and juniot
colleges could fill a substantial portion of the ongomg education and traming needs of a large
segment of the U.S. labor population. However, it continues to be mupetatne that the colleges
accurately assess and respond to then local employer community needs, This 1epresents no
small challenge as technology dinves and conmplicates business leader decisionmakimg to the

point that long range projections are difficult to obtan

Roundtable participants determuned that, when making decstons about Low to organize
their assets as they set about dehivering istruction that prepares a competitive and
productine work foree, it s important that community, technwead, and junior college educators
continue to 1espond to the changing needs of students who walk through the open doot. They
emphasized that care must be taken to see that the “open door” does not become a
“revolving” door by beconmung academically selective o by bhecomung prolubitively expensive.
Morcover, Roberts T Jones, Assistant Seeretary at the Department of Labor, pomted out,
“Thirty pereent of the new workers @we going to be Black, Thspanie, or women The avetage
age of workers will be older — 35-39. ... These folks will reflect meagor challenges in terms of

motivation and mintmum competencey skills. Other people are gomg to be moving out of jobs,

50 some of yowr chentele 1s gomg to be a group of people who aten't partteularly excited
about being rettamined when. i fact, they've been sttong unton members i highepas g jobs
for a number of years ™ These adults represent w new chadlenge e terms of taming relevancy

and cwrntculum development.

Roundtable participants indicated that commumty, techneal, and jumor colleges ate a
logical delivery system for technology trtansfer activaties, for technical ttanung, tor hteracy
traming, for customuzed ttaining — for whatever tammg mdustiy needs its work foree to

have

Third, Roundtable participants agreed that the "nontraditional”™ student became the

traditional student at communty, technical, and junior colleges a long time ago

“That's somethimg weve alicady dealt with — and weve been dealing with 1t (o a
greater degree than most mstitutions,” sard Bdward “Sundy ™ Sanders, Whinlpool's nianager of

government relations and traning i Arkansas

o
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IHwever, as Fiora Edwards, president of Middle: ex County College, pomted out, "We
are faced now wah two conficting sets of proposttions We've expanded access, and we've
upped requirements. We're looking at students as college material whom we never thought

were going to be college matertal.”

It was just this conflict that prompted many of the participants to rally behind the
concerns of Philo Holland, vice president, Sears-Roebuck and Co. “We need balance between
our basic educational mission and possibly economic development ..o T would hope that we
do not conclude that as a primary mission cconomie development should be required of
community colleges throughout the country,” he said, “because, e fact, job preparation, m my
opinton, is a far more mportant role ... If we don’t have youth, young adults and adults
basweally ttaned with a solid foundation of education skills. we don't have much of a chance
to go further in high teeh kinds of skills ™

James R. Adams, president of Southwestern Bell Telephone Company, concuried with
Holland i saying, “I'm a busmess person, so [ keep looking for focus when we are talking
about cconomic development. .. The objective ought to be primartly job placement and job
rammg That doesn’t rule out some of the more creative economie development
collaborations between the colleges and the cconomie communty It just means that sort of

»

activity ought to be kept ain proper perspective.

Can community, techmeal, and junior colleges accomplish the goals of economic
development that will ensure U.S. global competitiveness? The concensus of Roundtable
participants was "Yes, but 1t will be a difficalt Job.” As Sandy Sanders sard, “Whethet or not
IUs artiendated as a goal or an established poliey, economic deyelopment 1s part of the

community college activity. and part of the community college movement.™

As for what conumunity, techinreal, and junior colleges are domg to prove thewr sineerity,
Nolen Ellison, president of Cuyahoga Community College, pomted out, “Community colleges
are "bullish” on economie development With o1 without federal legislation, college presudents

are out there i the trenches working with busmesses.”

Roundtable participants were quick to remforce. howeser, that 1t 1sn't just (he
community, technieal, and juior colleges who st gear up to help owr nation become more
competitine and productive. Roundtable panticipants recommended a “multt institutional”
approach, setting as prionities collaboration, poitnershup, and networking between education,

business, and governnient.

f£o =
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“Somewhere atong the hne, T hope we say this,” said Michigan State University

President John A, DiBraggio "It {geanng up for cconomie development] isn't solely a

community college’s function, or a unr rsity’s function, ot a four-year coliege's function, or

secondary school's function Quite frankly, we're alt m it together, and if we Jon't all pult
together, ther the nation is going to be in dafficulty . And direetly o1 mdirectly, an ow
institutions are going to be m difficulty.”

by James F McKenney
Associate Director
Keep America Working Project
AACIC

W. Carrot' Marsahs
Program Manager
Ihgh Technology Demonstrations

Tennessee Valley Authority
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ROUNDTABLE OVERVIEW

EDUCATION AND ECONOMIC DEVELOPMENT:
MORE THAN A RHETORIC GAME

by Cassy B Jordan
Center for Ocenpattonal Rescareh

and Developent

“Demographies 1s a fascutmg game to all of us.” saad former North Caroling Governol
Robert W Scott as ue Roundtable on Education and Economuc Dey elopment began to wind
down for the day Twenty-one education, business, and political Teadets engaged m a hard and
fast exchange of demographics and the role of the community, teclhinical. and Jumor colleges
on cconomice development on July 17, 1987 i Nashville, Tennessee And aidhough
demographies are not always as clear as erystal, demographies are about the only sound Wiy
that educators, poliicians, and business people have to predict tuture trends. So it was a day
of demograplucs and prophesies, sponsored by The Scars-Roebudck Foundation and (he
Teunessee Valley Authority. 1t was also a day of bramteasmyg — and bram-tesung —
discussion folowed by recommendations. Participants used papers wiitten by four of

cducation’s trendsetters as catalysis 1o their discussion.

Litde talk was devoted to dollars Some people mught fmd that cuttous among a group
of educators. poliicians, and busmess people who discussed cconomie development Pethaps
the US Assistant Seeretary of Labor explaned why best. Roberts T Jones said that i the
next few years, “Fhere’s hkely to be an embartassment of 1niches i the amount of tranmg
dollars that are avatlable ™ Jones, who oversees the adnunistiation of all Employment and
Trammg Admmistraton progranms (inclnding the Job Trammyg Partnership Act). contimuced,
“Not only do we see taming becoms 2 one of the top protities of collective barganung now,
but we have this discussion of 1TAs and the tax meentives tor corporate mvestment i
trammg ™ “ITA™ 1efers to a proposal to mutate individual traiming accounts, simila to "TRAS.”

mdnvidual retirement accounts

“Congress will pass a billion dollar tamimg program for rettanung workers tnis year
the midst of the worst budget crisis ever 1 think the st would be substantiaty longer 1f
vocattonal education could ever straighten up s poliical act,” Jones sad, adding that he
believes the amount of voc ed morey will marease I fact, Jones predicted that “there will be
more money per Ametican worker between private and public resources i the nest 200 years
than weve ever seen before” and that communuty . technical, and junior colleges are gomg to
find themsehves "not wondermg who pays tor 1t but more nnvolved 1 the issue of 1oles and
functtons and productivity The dollars must be there, because we can all lose m this national
struggle for global competitn eness cducators, busimess peisons, and covernment otfi tals

althe There's sometlung at stahe for us 2l Jones coneluded
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The focus of the Roundtable talk was ore what toles and functions ¢commuity.
techmieal, and junior colleges should play e econonne dev lopiient activities - and how they
can make themselves most tospuiisive, s fiowni, aind prodacine e the progress, Tooe el
agamn. the talk twned to demographucs and predictions, For example, many quoted statistical
soothsayers who prediet that the new enttants mto communtty, technical, and junior < otleges
arc gomg to be Black. Hispanic, and on female, that the average age of the work force will be

35-39 (older than they are now), and that there will be a sharp merease m imnigiants

“Many of the people who will need trammg will be angry. particutarly.” Jones said
emphatically, "if theyre bemg tramnced to be widget makers when they've been sttong union
members in high-paying jobs for a number of years ™ Jones proved huyuselt a plam talher more
than once. "Swe, iUs great to have a beautful campus, 4 community colilege, a technieal
program, and say “conmie on over hete — have we got ¢ deal for you.” But it's a fraud i ternms
of that worket's secutity and the ability to survine an that labor market — particularly 1f the
substantial portion of them (students) are mmotities and women amd mmnugrants and people

who have not tradivonally participated o the programs and have a weaher basic set of shills,

"I think we're going to have to change the process, A pstion of owm society has neven
Leen tooked upon as a significant contributor to the tabor foree m this country 1Cs been
social issue, but not a pohtical o1 cconomic 1ssue. Now 1's an cconomic issue Black and
Hispanie populations are to a sufficient degree not participating, They'te rot 1 yout
community colleges They're not benefiing rom the process In the neat ter years. either

vour systems won't be full or these people will be m there,” sad Jones

Listher Schacffer, viee president of the National Alhance of Business, remtorced Jones
"We're talking about students who havent come dlose to getting into a commuuty college
door. who never made it to agh scnool or made it through high school and are. therefo, e,

undereducated Yet these we the people that employers will be needing, because the pool s

drymg up m terms of entiy-lesvel workers.” she sad

Much of the day was spent determmmg how  conumunity . techimcal, and junior college
programs could meet the needs of this entening group of students at the same ttme they are
meeting needs of a more highly skilled worker. What nught be the nght activity tor one
mstitution o1 one kind of student nught be the wrong actnity for another., The concensus
became a realization that meeting economie desclopment geals would reguire lughly

sophisticated and diverse nuplementation stiategies

Scheaffer remarked th oo o0 solution hes i having communty . technmeal and junion

colleges continue to meet a series of needs through a varrety of activities Those activitios
mchude 242 amd 2- 242 They mclude customized ttammg They melude sone of the more
claborate or extended customized tammg - or whateser one meight want to calt the more
genente tramng UI'd hke tor 1t not to melude remedation, but 1t will for awhile because so

many of the students aren’t gomg to have 1t as they come up from K 12,7 Schaetter sand




During the discussion, the problem of preparmg a work force to enswe economie
competitiveness and productivity, 1 ¢, national prospetity. became elear. “The problem,” as
Schaceffer descnibed at, “1s much bigger than any onc mstitution, much bigger than all the
pubhc¢ msttutions combined, mach bigger than the private sector ¢an handle I different
communitics, there are different institutions, both public and prvate These mstitutions have

to get together and sort out roles and responsibilities.” Schaefter said

What are those roles and responsibilities” Scott set the stage for those answers at the
discussion’s outset when he sand, “There's a rescarch mmangle that's even more nuportant than
the one in North Carohma 1Cs the significant triangle of imteraction that's cavolving across the

country between government. busmess. and education.”

Communty, techmeal. and jurior colleges will play a sigmticant 1ole i that triangle
“An avalanche of responsibility for educating the U.S. pepulation is goimg to be placed on
communmty colleges,” warned Washimgton, D C. Federal Laboratory Consortiun tepresentative

Lee Rivers.

2art of that avalanche will be meeting the growmg need to retram adult workers. As
Middlesex Ceunty College president Flora Edwards said, “Without the proper support by
educational institations. we'll have an awful lot of people competing tor jobs that don't exist,
and not enough people qualificd for the jobs that do exist. The terminal degree 1s a myth i a
chmate that requires lifelong learmng By the yvear 2000, an ithterate will not be one who can't

read Anlliterate will be one who can’'t learn, unlearn. and learn agam.”

The ability to tram and retiain the necessary work foree is the key to enticing
businesses into a community Former Governor William Winter of Mississippt shared an
ancedote that tlustrates this point. “As governor of Mississipp- "ve been frustrated by hav g
seen a tume lag that was catchmg up with us I recall with gieat disappomtment the

experience Thad just weeks alter I was immaugurated

“The director of ow department of Economie Development ealled me at the mansion
and said, ‘Tve got some good news, You'te gomg to be able to announce the location of a
major clectienics plant — a higheskilled, lugh-wage company that's comimg to Mississipp© |
could savor the experience of standing up m tront of all those TV cameras and talking about
this plant that T could take no eredit for having gotten, but which was conung fortuitously .
Just as 1 was maugurated as governor, But 1 got another ¢1ll — same man — who said, 'l
have some bad news The company 1 told you about isn't conung,” ™ Winter stopped for a

moment to let the Roundtable simmer
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"I called up the CEO T met with him, e said he hked everytlung about Misstssippr —
the business chimate, the structute, the ttansportatton, the community attitude, the location,
the distribution facibty ‘But we took a survey at the last mmnute” he said, ‘and we weren's
satisfied that Mississippi had an educational stiucture that was capable of producing the

skilled people we need,”” said Winter.,

e paused again, and then added. T came back to Mississippi. [ called a meeting of the
heads of the juntor colleges and others, [ told them that story. Out of that expentence. T think
we began to develop an understanding of what's imvohved We can build four-lane highw ays.
create water and sewer systems, make all kinds of imvestments. But unless we have an
investment in human beings out there that will help them be competitive for jobs that call for

increasingly ligher skills, we're not going to be competiive ™

Most of the day, however. was devoted to discussion that hinged on finding ways to be
collabotative. to be cooperative, There was talk of hinkages, partnerships, and networks, about
how the community college 1s uniquely positioned and 1s not an “nory — or maybe kudzu-

covered” nstitution, as former Governor Scott desciibed other mstitutions.

Cuyahoga Community College Distriet president Nolen Ellison said this country “i1s not
a neophyte in terms of taking theory and applying 1t in practical context.,  We've
demonstrated to the wotld that we can take federal resources and make them state-focused
and community-based to move theory to practice i converting human resources to meet
cconomic development needs” About his colleagues in the American Association of
Community and Junior Colleges Elhson said, "We're not imbued with the nory-tower notion

that presidents ought not to be out i the trenches building partnerships.”

Edwards followed Ehson’s temarks with the question, “Iow do we forge partnerships.

not only with industiy. but with our major research universities?”

Rivers aited a problem rather than giving an answer, “We can still generate plenty of
basic saientific knowladge. However, I thuink one of the cntteal problems that we have finally
recognized is that the nation has an inabthity to convert knowledge itto technology m the
form ot goods, products, and services to compete m the world matketplace Comnunity

colleges .. should position themselves i the apphcations end of the R&D spectrum ™
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Rivers” position was seconded by Bill Withs, general manager of the Tennessee A alles
Authonty Willis described how TVA wocked with local commmmity coleges 1o help produce a
more highly shilled work foree by retrammyg 1700 workers v Bast Tenmessee He alae
descrtbed o partnershup between a conmunity college and General Motors 1 Alabama to
develop w work force that had the baste skills GM wanted Willis praased community colleges
for mecting the challenge of developmg higher levels of literacy among workers who necd
remedial help “But” Willis sind, “we're gomg to have a look at the whole division ot Tibey
between our .« colleges L to see that programs dovetat and support one another  This
2+2+ 2 thmg s a way to get at that 1t's gomg to be a tenific poltical job to overconn
[existing barners] to do it But folks, weve got to roll up our sleeves and go to worl

becaase the demands have been placed on us, and we've got to get at it ™~
b g

The models we use across the nation 1o aclhieve economre development goal~ «
widely. Al Lorenzo, president of Macomb Community College. cited three reasons o oot
policy on ways community, technteal, and junior colleges could addiess econonut
development needs wouid be impossible to implement, “Figst,” according to Lotenzo.
“community <oleges evohve o dramatieally different ways across the United States They see
then roles dufferently. depending on then perception of then miussion. Second, each state’s
cconome strategres may be different Third, the sttucture of cach state government may be

different, makned the wavs o wlich they deal with colleges different from state to state

Roundtable participants also discussed the necd for balance Phulo Holland stated, “We
need balance between our basic educational mission and econonie development 1t we don't
have people who are ttamed with a sohd foundation of skill and understandimg, we dont line

much ol a chance to go turther m hgh-tech kmds of tamimg”

Purtiapants were reluctant to linmt the scope of community colleges, vet quick to posnt
out that community, technical. and juior colleges should work to recogmze that they are onh
part ol the tramework with the capacity to educate Monty Multanen, mmediate past
president of the Natonal Assoctation of State Duedtors of Vocational Edication. pomted out
that the "network of community colleges within a state can be 1 tremendous tesouree for

domg things Itke small busmess development centers.”

Lsther Schaetter added “We should avord the tendency to look at the connmuniiy
college system mosolation and not to recognize the whole host of situtions i v diious
communities, be they unnetrsities or other tanmg tacilities 10 moumbent apon community
technical, and junior college representatnes to defime then 1ole morelation to whatever clse s

out there mthen commnnnty,” sard Sehaetfey
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One of those roles 1s in job creation, and m creating the nght kind of worker to fill
those jobs. Jim Adams, president of Southwestern Bell's Texas operation, explained, “"When
kill Clements, our current governor, asked me to look at Job creation in Texas, we found that
we didn’t have the infrastructure that would yield trained employees. It's a much sexier topice
to talk about employees with graduate degrees, to have a certain atomic scientst that can do
this and this and that — or a Nobel laureate. But businesses are looking for people who are
trained in brotechnology or lasers — who know how to read and write — who know how to
work with people with a business-hike mind when they walk from door-to-door fixing
telephones.”

Scott concurred with Adams, but pointed out that there were some interesting conflicts
in what business says it wants. He referred to a series of small conferences held recently in
North Carolina with representatives of industries, metal working, agribusiness, chemicals,
electronics, and the textile industry. “1 asked them to come sit with me und a couple of our
senior staff,”” Scott said. “What we found out was that our CEO's want people who can think
and who can make judgments. They said they can teach them skills. And middle management?
Middle management wants somebody to do damned well what he's told and not to think! But
they agree on one thing; they want us to stay n touch. Otherwise, they said, we'll be out of
the ball park and won't be doing them a service,” Scott said.

Al Lorenzo cited a similar circumstance Over the last two-and-a-half years, Michigan
Bell Telephone Company has conducted 1600 face-to-face discussions with manufacturers in
Southeastern Michigan. “Sixty-nine percent of them said they don't require a high school
diploma for employment,” said Lorenzo. “I guarantee you that those same manufacturers will
be angry in five years because their work force isn’t retrainable. So I think nstead of asking
industry for dollars, we should be asking industry to begin requiring successful high school
completion so that there’s at least some standard,” he said.

Ralph Doshier, corporate education manager for Texas Instruments (TD), sad,
“Technology turnover requires us to do continuous retraining. Our biggest problem night now
is finding qualified people, qualified technicians. We can find all the engineers we want.”
Doshier pointed out that TI requires the Associate of Science degree and that company-
sponsored efforts to get the current work force at TI upgraded at local community colleges
met with problems. “The 1ssue 15 how you get a vast pool of peopic who never even got
through high school to have the desire to not only finish high school, but go on to develop
marketable skills,” he said
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DiBiaggio said the problem isn't restricted to Michigan or Texas industries In my

discussions with Lee lococea, Roger Smith, and Don Peterson — all of whom I know well —
we talk about these matters . .. the fact that they're employing someone on the assenibly line

today who must have certain kinds of analytical capabilities, be able to read itelhgently, and
who must be able to deal with the technology they face. ... Teo many of our students
coming out of Ligh schools do not have those abilities. I tell our students that the most
important skills they'll acquire while they're at our institutior are the abilities to thunk dearly,
to view and to listen and read intelligently, and to be able to analyze information, synthesize
it, and be able to apply 1t to their lives — because socie.y 15 5o dynamie that this 1s the only
way they're going to be able to survive The fact of the matter 1s that they do acquire that

capacity, no matter what discapline they study,” said DiBiaggio, who added that young people
are now mature enough to make career decisions wlale they're in high school, and that our

society “has prolonged artificial childhood.”

Chet Francke, general director of Joint Education Activities and responsible for jomt
education programs administered by UAW and General Motors, said that he was “curious
about the absence of the word ‘student’ in any of the questions or any of the matenal.
There’s a lot of concern about what our employers are interested 1, and 1t seems to me that
ought to be an issue that’s not missed when vou're talking about the role of an educational
institution.”

Responding to Francke's concern, Eilison stated, “That’s where local college leadership

1

is going to anse,” emphasizing that community colleges must keep then role as a service

provider to students sacrosanct.

Former Governor Winter shifted the discussion a few degrees by pomtng out the
unique role and opportunity community. technical, o1 junior collcges have i« rural setting.
Winter, citing the negative economice pressures in rural Amertea. supported the position of
author Stuart Rosenfeld that there must he a network of assistance for rural arca cconomi
development: Winter reterated his contention several umes during the day that a “communty,
technical. and junior college role in economie development 1s one of the most essential
elements an the preservation of the vital rural cconomy that, m turn, supports namerous 1l

.

communities throughout the nation”’

Edward Sanders, manager of government relations and traming for the Whirlpool
Corporation in Arkansas, Jomed m the assessment. “In the rural areas, more so than urban
arcas, I think communmty colleges must be diectly mivolved in helping then local communty.
The rural college has a lot of power that can contribute significantly to the ovetarching
commumty strategy in local economic development The rural commumty 1eally has an

obligation to be a dependable cutalytic agent for economic development and growth.” he saud
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Nick Nichols. in his third term as executive vice president of the Communieations
Workers of America, addressed the question of leadership. I recently looked at a number of
grani requesis from varnous community colieges. Nene out of ten of them deait with setung up
new businesses. If you're going to increase students, you're g;()lng to have to have something
that appeals more to the person who pays the taxes. I think setting up new businesses 1s
great .. but I think you have to be very, very careful that what you do benefits the
community and doesn’t just make one entrepreneur rich while bringing in only low-wage —
very low wage — industries into some places. So what you're doing,” said Nichols, “15 using
tax money to bring in an industry that would get one or two people rien while the rest of the
people continued to work at very low wages.”

Like Nichols, Bill Willis talked about students, sayving what we have now is basically
what we get, at least until the year 2000. “It will be the year 2000 before we will see the
results of an increase in the birthrate. We have a great task ahead of us to retool this work
force, the one we have now. If we're going to be competitive over the next 15 years, we're
already in the game. We have to concentrate on that,” Willis stated.

Chet Francke concurred. “Retraming your current work force becomes a very critical
issue. You can't always go out and lire the skills you want. You have to build them mside.
We have 600,000 employees. We have about 50 to 75 thousand who are illiterate, and that’s a
problem we're concerned about. We're also facing a very sesious problem with dislocated
workers. We've announced plant closings that wall 1dle about 40,000 employees between now
and 1990. ... The budget for our [retraining] activity 1s about $260 million a year I think 1t's
about $600 or $700 milhon annually for the corporavion as a whole. ... The communty
colleges have been very useful in helping us in our training retraining efforts Our
headquarters is built on the campus of Oakland Community College and several of our other
UAW/GM Centers are built on leased community college property. That's the beginning of a
close relationship, and 1t extends to more than just landlord.tenant,” Francke explained.

Retraining adults was on every Roundtable participant’s mund. In that regaid, Monty
Multanen said he hopes the concept of 2+2 and 2+ 2+ 2 “stays on the front burner as a
national focus because 1U's driving the right kind of people local secondary and postseconddry
educators, busmess persons, government representatives around the table, to end up making
more efficicnt use of resources. I think the students will respond. .. I think any Ume we can
make resources between the elementary, secondary, and postsecondary schools more efficient,
we're freeing ap dollars to take care of what I see as tlus huge. increasing need for retraming

our adult population,” Multanen said
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Al Lorenzo emphasized the priority to prepare students well "At the risk of sounding
negative, I don't know of another mndustry m the world that's pard fully for products that
don’t work — well paid, in fact. K-12 districts can get full-prople funding when students go
back the second and third time through aduit education programs. We m the community
college sector don't get full-people funding for the people in our regular programs, so that's

an ncentive to not make education work the first ttme,” he sard.

And so, amidst the demographies and the prophesies, the talk did eventually turn to
dollars, with Nichols, Francke. and Doshier agireeing that mdustry and government must work
together to continue to ensure that the dollars for ttainng are there. Because, the way they
see ity industry always pays and 15 willing pay, i one way o1 another. I s simply a question
of making thewr mvestment count. It was busimess and government, after all, who financed the
Roundtable discussion. In the twilight of the discusston, Jim Adams of Southwestern Bell,
broached the topic of accountability. “I'm comineed that there are two subjects that'll raise a
crowd anywhere you go — sex and economic development,” quipped Adams. “1t's just
something that we love to talk about these days ... The problem 1s, we end up talking about
i, a lot of words. The question is, 1s something happenring” I'm afiatd .. we'll end up domg
the same thing. Il be more of a taf issue than it will be dniding and taking a territory, the
way we do a wai. You do this, another person does that. I think the Job of community
colleges ought to be job pilacement, job trammg . . domg whatever seems to work toward

creating a better-equipped work force,” said Adams.

In the end, it was more than a day of quoting demographie data, proclaiming
prophesies, or worrymng about who pays. It was a day of planting, the kind of planning
generals do before a war And, as m war, the education, bustess, and government leaders
sitting around the table on Friday, July 17. 1987, focused on strategres. Now., they sav, ait's
time for all good men and women in commumty, technical, and Juntor colleges to marshalt
local human resources and get down to developing tactics i this forced march toward our

natron’s economic development.
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INTRODUCTION

Two-year colleges can play a pivotal role i improving our nation’s productivity.,
Recognizing this fact, the Tennessee Valley Authonty and The Scars-Roebuck Foundation
funded a national forum that was sponsored by the Amerncan Assocration of Commmunity and
Junior Colleges and the Center for Occupational Rescarch and Development. The purpose of
this coalition was to mvestigate ways in which two year colleges can help foster producta ity

and economic development.

Prior to the Roundtable meeting, four authors wrote three companion papers that
provided a springboard to the group discussion (but did not limit discussione paranicters). All
four authors, Pat Choate, J K. Linger, Stuart Rosenfeld, and Dan Huli, raised 1ssues and
concerns. Choate and Linger painted the thg picture in terms of national movements, trends,
and ndicators. Rosenfeld focused on regional, state, and local mitiatives in work force
education and training. Hull's paper spotlighted the needs for a holistic model traming
strategy that addressed the interdisciplinary skills needed by tomortow’s technicians.

Each author offered solutions and or recommendations to some of the pation's future
human resource challenges. Reundtable participants reacted to assues raised i the papers as
well as other pertinent issues. The Roundtable was comprised of national leaders from
government, the private sector, labor, and cducation Roundtable partiapanis wete encouwraged
to draw upon thewr expertence and expertise as they exanmuned aitical issues and formulated

solutions and recommendations.

This document contamms the three papers used to spark Roundtable discenssion, an
overview of the Roundtable hughlights, and the recommendations from the Roundtable
participants. The information and ideas generated at the Roundtable will be featuared at an
AACJIC national video tetecenference on September 29, 1987 Addittonally, the final report wall
be distributed to major economic development and cducation istitutions throughout the

nation.

W. Carroll Mavsahs

Tonnessee Vaiiey Authonty
American Assoclation
of Community and Junior Colleges

June 1987
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PREPARING FOR CHANGE

Put Choate, Senior Economic Analyst
and
J. K. Linger
TRW, Inc.
Arlington, Virginia

This paper points out the need to adopt a U. S Comprehensive adjustment training strategy
Vocational educators are being called upon to define a comprehensive approach that will expand
training policies to encompass the needs of the entire work force—the disadvantaged and impaired
worker, the new worker, the displaced worker, and all workers who will be needing lifetimne skills
improvement. To assist in this effort, a greater financial investment by employers is required.

Choate and Linger suggest that it is time to clearly define who is responsible for training and the

resources necessary to fuifill this obligation.
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Executive Summary "Preparing For Change” by P. Choate and J. K. Linger

The future of the U. S. labor sector will feel the impact of (1) the accelerating influence of
technology on work and jobs, (2) America’s deepr.ning involvement in the global economy, and (3)
irreversible global demographic shifts. Technologieal change is having its most dramatic impact on
the automation of production.

Foreign countries, such as Japan, Korea, Taiwan, ete., have presented a competitive challenge
wthe U S business, financial, educational, government and tabor sectors This challenge is directly
JTeeting the U. S worker The appropriate response to this challenge is a better educated, trained,
and more productive work force.

Demographic factors involved include. (1) the post-World War 11 baby boom is maturing, (2)
older workers are choosing early retirement, (3) the growth of the work force is slowing as the average
age of workers is increasing (25-54), (4) approximately one millions women per year will be added to
the work force for the balance of this decade, and (5) there Is a shifting distribution of younger and

older workers.

Specific impacts that will be felt because of these demogruphic factors are (1) an increased
importance on retraining and adjustment for adult workers, (2) a greater demand for worker skills to
keep abreast of individual job demands, (2) the role of women in lifetime careers, (4) shortages in the
military and civilian labor force due to the decline in number of young people, (5) competition
between business and the armed services for entry-level workers, (6) the growing r. essure for people
to continue working past retirement age, and (7) necessary attitude changes and employment
policies.

Older workers face several unique problems, (1) job discrimination, (2) inadequate preparation
to find work or meet the challenges of new jobs, and (3) an inability to adequately handle the rejection
that accompanices their plight. In addition, few employers adequately educate their executives on
how to best manage workers as they move through their forties, the legal age to be considered a
displaced person, their fifties, sixties, and beyond.

The keys to economic change rest with the creation of enoughjobs for all who wish to work and
if these people can be prepared for these jobs. Ifthis can be accomplished, new technologies can be
quickly introduced and U. S. involvement in the global economy can be expanded To accomplish this,
workers must be able to secure lifetime educatien and training All sectors involved must be able to
flexibly provide financing and creative ways to bring about this training

One place to start is with small firmas and entrepreneurs, They wilt provide 70% of the new
jobs and are noted for looking outside for their education and training needs. All workers will need
“bouster shots” of education and training throughout their careers. I is certain that many workers
already face the prospect of occupational obsolescence and displacement Other workers can expect to
change occupations three times and jobs six Lo seven times during their careers.




The ultimate goal should he to adopt a U S. comprehensive adjustment and training strategy
Vocational educators can assume a pivotal role in this quest by defining a comprehensive approach
Training policies must expand to encompass the needs of the entire work force of (1) disadvantaged
and impaired workers, (2) new workers, (3) workers nceding lifetime skills improvement, and (4)
displaced workers To assist in this effort, a greater financial investment by employers is required.
Most of all, a clear allocation of who is responsible for training is required. Only then will the
obligations and resources reside with those who are best prepared to meet this challenge.
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PREPARING FOR CHANGE

Pat Choate and J. K. Linger*
TRW, Inc.

From the vantage point of the 1980s, the sweeping changes wrought by the Industrial
Revolution are obvious. But even a century ago, knowledgzable Victorians were able to anticipate
much of what was tocome.

Jules Verne predicted submarines and trips 1o the moon. Edward Bellamy, the nineteenth-
century futurist and author of Looking Backward 2000 - 1887, foresaw in 1886 a twentieth-century
America radically transformed by credit cards, supermarkets, occupational safety, 2 short work week,

assured pensions, early retirement, Walkman-like listening devices, frec education for the masses,
and women workingoutside the home on an equal basis with men.

Just as discerning Victorians could anticipate many of the realities of the twentieth century, so
too we can foresee many of the economic, political, and social shifts that will shape people’s lives in
the twenty-first century. In fact, three of the most powerful forces that will shape our future are
already apparent. the accelerating influence of technology on work and jobs, America’s deepening
involvement in the global economy, and irreversible global demographic shifts.

Individually and collectively, these are the economic, social, and political equivalents of
icebergs on the move—only partially visible, yet enormously powerful and capable of altering or
destroying ali that lies in their path.

The convergence of these forces has far-reaching implications for business, unions and
government, for financial institutions, and most important, for the people who are doing the work and
the educaticnal institutions that must prepare them for that work.

THE TECHNOLOGY FACTOR

Technology is the wild card of the future. At an accelerating pace, it is creating dazzling
improvements in goods and services, generating millions of new jobs, revitalizing old industries, and
spawning entirely new ones. It is rendering established products and processes obsolete, eiiminating
millions of existing jobs, and rapidly transforming millions of others.

*Pat Choate and J. K. Linger are authors of the new Lok, The lligh-Flex Society Shaping
America’s Kconomic Future (Alfred A Knopf, Inc , 1986), from which this article is adapted




Improveinents in optical fibers, for instance, have created a communications cable that can
carry ten thousand times more information than one made of copper, eliminate almost all notse, and
make unnoticed monitoring virtually impossible—aii at a reduced cost Advances in space-based
telecommunications have also produced better, less costly service In 1965, a single satellite carried
only 240 telephone circuits at a cost of $22,000 per circuit, today's satellite carries more than twelve
thousand circuits at a cost of less than $800 per circuit.

Technological change is having its most dramatic impact on the automation of production. Itis
bringing remarkab'e improvements in quality and immense savings in labor costs. on average, one
robot can replace six workers, and every $1 dollar invested in robots saves $2 in other production costs
by improving product quality and by increasing output, material savings and flexibility.

The widespread availability of technology is also shifting competitive advantage among
industries, firms and locations worldwide. When the Yamazaki Machinery Works in Japan
introduced its highly automated flexible management and manufacturing system in 1983, for
example, its Minokamo plant was already one of the world’s most advanced machine tool factories.
With less than one-tenth of the nearly 3,000 workers needed in comparable conventional facilities in
the Urited States, the plunt could turn out a compact numerically controlled lathe in two weeks,
compared with three to four months for Yamazaki’s foreign competitors.

Using the new super automatic system, however, the Minokamo plant can now match its
previous output with only one-fifth the personnel (39 employees compared with 195 using the old
system), less than half the equipment (43 pieces compared with 90), two fifths of the floor space (6,600
square meters compared with 16,500), and one-third the process time (30 days compared with 91).
The new plant requires no engineering drawings, moreover, because the new production system is
connected to the CAD/CAM Center at Yamazaki headquarters nearby

If American manufacturing operations are to regain their competitiveness, they too must have
the cost savings, flexibility, and qualitative improvements that automation makes possible Many
workers will lose their jobs in the process and require retrainin |, for other work. At the same time,
millions of other workers will require new and improved shill. to build and vperate the factories of the
future.

THE TRADE FACTOR

Durirg the pasi 25 years, the United States has shifted from relative economic isolation to
global interdependence By the mid-1980s, trade accounted for 20 percentof the U S GNP, up from
10 percent in 1960

As a result, work in America has become increasingly dependent on world trade  American
farmers, for instance, sell 30 percent of their grain production overseas  American industry expurts




Q

ERIC

Aruitoxt provided by Eic:

more than 20 percent of its manufacturing output, and the job of one of every six manufacturing
workers depends on foreign sales

At the same time, a fifth of all goods sold in the United States comes from abroad. Americans
buy 36 percent of Japan’s exports and 33 percent of Latin America’s. They also purchase 60 percent of
the manufactures that Singapore, Hong Kong, South Korega, and Taiwan export to the industrialized
countries. Any significant reduction of U. S. trade would create havoc in the American economy and
pitch our trading partners into economic, political and foreign-policy upheavals.

America's trade competitors ai1e competent and sophisticated. Most have n.ounted aggressive
efforts that represent nothing less than a new form of societal competition in which a nation’s full
economic resources are marshalled in the global economic sweepstakes Japan, Korea, Taiwan,
Brazil, France, West Germany, and other industrial and developing nations have created national
economic combines of government, business and labor. They select a few key industries which will be
favored, reduce the risks of investing in these enterprises by giving them infant industry protection,
and facilitate large-scale economies of research, dévelopment and production.

Virtually no national effort is spared. Promising foreign technologies are identified and
secured. Basic research is cosponsored andshared A leading foreign company suchas U. S Steel,
Texas Instruments, General Motors, or IBM is selected as a model and economic pace horse. Natiynal
cartels are formed. Generous long-term capital subsidies are provided Workers are trained and
retrained, often with government subsidies. Product prices, specifications and standards are jointly
determined. Aggressive exportdrivesarelaunched when the industry achieves world-class
competitiveness.

The U. 8. Department of Commerce reports that while only 20 percent of America’s goods-
producing industries were subject to foreign competition two decades ago, more than 70 percent are
today. American business, government and workers have failed to recognize this competitive
challenge and make appropriate responses.

Consegquently, one UJ. S. industry after another now finds itself with its back to the wali. Most
of the losses are in sectors where the United States has long been dominant—manufacturing, services
and high-tech goods. Foreign firms have captured more than halfthe U. S domestic sales of
computer-controlled machine tools. Since 1960, foreign manufacturers have been able to reduce U. S
world market share in auto production from 48 percent to 26 percent, in chemicals, from 66 to 35
percent, in pharmaceuticals, from 62 to 35 percent, and in metal products, from 67 to 43 percent.

For American companies and workers, the growing importance of trade and the rise of strong
foreign competitors creates both problems and opportunilies The problems are centered around the
fact that both America’s basic and its newer*, mwost advanced and most productive industries are
targeted in the 1980s and 1990s by the cooperative governmenti-industry labor combines of other
industrial nations. Thus, many American corepanies and jobs are at risk.

oy




ERIC

Aruitoxt provided by Eic:

Yet decpening involvement in the world economy also offers numerous opportunities for
generating new wealth, income and jobs, but only if American business can become more competitive

and workers better educated and trained and more vroductive

THE DEMOGRAPHIC FACTOR

Although the future of work, here and sbroad, remains largely unclear, much is known about a
key component of the future, the demography of the work force

We know that because the post- World War I baby boom is maturing at the same time that
many oider workers are choosing early retirement, the growth of the American work force is slowing
dramatically This means thattoday’s workers will constitute more than 85 percent of the work force
inthe year 2000 Although the aging of the work force will alleviate sume of the problems of youth
unemployment, it will increase the importance of retraining and adjustment for adult workers.
Indeed, for at least the next two decades, employers will be forced to draw primarily from today’s pool
of workers to fill pressing job vacancies

We also know that the average age of workers is increasing. Specifically, the portion of the
population aged 25-54—considered the high productive core of the wot k force—is growing. This vital
segment of the population, which constituted 61 percent of the work force in 1970 and 66 percent in
1984, is projected to constitule 74 percent by 1990. This unique demographic advantage creates a
rare national opportunity for greater productivity, but only if the skills of American workers are kept
abreast of the demands of their jobs.

Another key demographic fact that we now know is that women will be the major source of new
workers in the American economy for the next ten years Almost onc million additiona! women will
enter the work force each year for the balance of this decade. Until 1995, they will comprise two of
every three entrants.

Moreover, women are prepared for much more than traditional low-paying “women’s work”
such as retail sales or clerical jobs. Increasingly, women are as well trained for work as their male
counterparts, or better trained Since the late 1970s, more women than men have enrolled in college
Women are now awarded half of undergraduate degrees, and the overwhelming majority of female
college graduates enter the lavor force.

Equally significant, a growing number of women are rejecting traditional areas ef study, such
as literature, social sciences, and elementary and secondary education Instead, many are carning
degrees in areas once almost totally dominated by men. Between 1970 and the mid 19805, the portion
of engincering degrees earned by women increased from less than 1 percent to almost 11 percent, the
share of women medical school graduates leaped from 8 to 25 percent, and the portion of law degrees

awarded 1 women rose from 5 to 33 percent These shifts indicate that women are deeply commtted
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to their careers and are likely to remain in the work force for most of their lives. This is a new reality
for employers and educators alike.

Perhaps the most far-reaching co equences of demographic change will be found in the
shifting distribution of younger and older workers. The decline in the number of young people
portends shortages not only in the military but in the civilian labor force as well. In fact, many
businesses are sure to find themse'ves competing with the armed services for entry level workers,
and educators will be forced to conceatrate increasingly en adult education

But the aging of America will have its most dramatic—and potentially most disruptive—
effects as workers retire in the early twenty-first century Already, for the first time in history, there
are more Americans over sixty-five than teenagers.

As the number of young people entering the work force declines and the number of elderly
Americans increases, there will be growing pressure for people to continue working once they reach
retirement age. However, this will require a major reversal of attitudes and policies by employers.

The American Society for Training and Development reports that few employers adequately
educate their executives on how to best manage workers as they move th:ough their forties, fifties,
sixties, and beyond

Faced with discrimination and inadequately prepared to find work or meet the challenges of
new jobs, older workers are more than twice as likely as younger ones to give up searching for a job
In 1984, nearly 330,000 vlder displaced workers had stopped looking and were no longer counted as
unemployed

For these and other reasons, older workers are retiring early. While 33 percent of men aged
sixty-five and over were working in 1960, only 16 percent were employed by 1984,

Almost half of these workers retire voluntarily, they are neither in failing health nor being
forced out of their jobs because of mandatory age requirements. Some are retiring because of limited
opportunities, others to escape dehumanizing work environments, and still others because their shills
are limited or they no longer find work satisfying.

Yet the Labor Department reports that workers over forty—those legally defined as older
under the Age Discrimination in Employment Act—are as productive as their younger counterparts,
and even more so in most occupations. Enticing older workers to stay on the job and assuring that
they are equipped with state-of-art skills is a major means to meet the nation’s long-term

employment needs.
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THE ARITHMETIC OF CHAMGE

Jobs and worker flexibility are the keys to the great economic change that is transforming
work and life in the United States. If er:ough jobs can be created for all who wish to work and if all
who wish to work can be prepared for these positions, then new technologies can be introduced
quickly and U. S. involvement in the global econamy can be expanded But if the nation cannot meet
the challenge of job creation or cannot help workers secure the lifetime education and training they
will require, trade protectionism and resistance to change are certain to escalate, regardless of long-
term personal, national, or global consequences.

Thisturbulent economic 1aetamorphosis, therefore, is likely to be dominated by two pivotal
guestions. Canthe U.S. economy produce enough jobs for all Americans who wish to work? Can
today’s workers be prepared for tomorrow’s jobs?

The answer to both questions is yes. Whether there are enough jobs depends on how many
people want them and the ability of the economy to produce them. We can now see that because of the
maturation of the baby boom generation, the job-creation challenge will be far less formidable in the
future thar it was during the past quarter century, when thc U. S. economy produced more than forty
million new jobs.

The Bureau of Labor Statistics, using a set of moderate assumptions, predicts that between
1984 and 1995 the American economy will create almost 16 million new jobs, enough for virtually all
who wish to work.

What will be different in the future is that most of these new jobs will come from small business
and entrepreneurs. Inthe 1950s and 1960s, big business and expanding government generated 75
percent of all new employment. But the surge of entrepreneurship, coupled with a slowdown in the
growth of government, has changed this pattern. David Birch of MIT estimates that small business is
now creating more than 70 percent of al! new jobs.

This fundamental shift in the economy is critical to educators since large business conducts
most of its own training, while small firms and entreprencurs have traditionally looked outside their
organizations when they need to educate and train their workers.

Another important consequence of these shifts in the economy is that workers face the prospect
of occupational obsolescence and displacement. Workerscan already expect to change occupations
three times and jobs six to seven times during their careers. This high rate of occupational and job
mobility will increase as the speed of change accelerates and its scope widens.
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IMPLICATIONS FOR EDUCATORS

The United States faces a future in which the shift to the technologies, production processes,
and management styles of the twenty-first century will proceed with few certainties and in an
environment of fierce, often predatory, global competition. The most practical way to confront the
challenges o rapid, uncertain, unrelenting change is to improve the nation’s ability to adapt to the
future, whateverit brings.

If Americais to adjust successfully in the years ahead, it requires workers who can secure
training, find jobs, be productive, advance and shift between jobs and occupations with ease and
confidence.

Improving the flexibility of American workers requires many actions—creating personal,
portable pensions; eliminating work-related discrimination, and providing safe, convenient,
affordable child care services.

Equally important. virtually all workers will nced “booster shots” of education and training
throughout their careers. The United States requires a comprehensive adjustment and training
strategy to boost the skills of its workers, preparing them for a lifetime of change in the workplace.
There must be ways and means to provide remedial education and pre-entry level training for
disadvantaged and impaired workers, entry-level training for morc than a million new workers
coming into the labor for ¢e each year, continuing training and education for the vast majority of
workers who will need a lifetime of skills improvement, and retraining and adjustment assistance for
the 2 million people who are displaced from their jobs each year.

Just as American educators played a pivotal role in helping the nation shift from an
agricultural to an industrial economy, they now are key participants in helping American workers
shift from today’s to tomorrow’s economy.

If education, particularly vocationzal educators, are to play this role, special attention is
required to several pivotal issues.

The first is the need for a comprehensive approach. Today education and training programs
are heavily concentrated on a small portion of the population, most of whoin are young or
disadvantaged. While attention to these groups is unquestionably needed, most adults und employed
workers will alsv require additional education and training Thus, training policies must he
expanded to encompass the needs of the entire American work force.

I'inancing is another issue In the presentera of limited financial resources, greater
investment by employers is required Today, public policy discourages such investment, Although
there are three principal factors of production—capital, technology, and work force perform-
ance—the federal government provides incentives for investment in only capital and R&D. The lack

of comparable incentives for investment in worker performance reinforces the bias of most firms
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against training and retraining Investment in technology and modern machines becomes the
property of the firm, while improved worker skills do not. Grealer employer investmentin training
skills can be stimulated by either eliminating the incentives for capital and R&D or establishing
comparable incentives for worker training.

Finally, a clear allocation of responsibilities is required. Today, responsibility for training is
haphazardly allocated ameng public institutions, business, labor unions, government agencies, and
private community organizations. This needs tobe sorted out so that obligations—and
resources—reside with those who are best prepared to meet them

In sum, Amarica’s success in meeting the challenges of swift, far-reaching, uncertain change
depends primarily on how well we develop and apply the knowledge, shills, wisdom, enthusiasm, and
versatility of the nation’s prime resource, the American peeple.

RECOMMENDATIONS

1 Strengthen the customized training programs of states through. (a) new tax incentives to
stimulate mre private-sector donations of monies and training equipment, (b) state-owned
and operated pools of training equipment that can be roved from school to school,

(c¢) cooperative equipment-sharing arrangements with private firms, (d) incentive pay plans to
encourage faculty upgrading, and (e) public training programs that are linked to identified
needs of employers.

2 Create a Block Investment Credit (BIC) that would equalize federal tax treatment of
investments in machinery, R&D, and worker training.

3 Create Individual Training Accounts for displaced workers—a venture-based displaced worker
training program modeled on the GI Bill with self-financed, savings-and-equity-based
financing analogous to the Individual Retirement Accounts (IRA).

4 Reform the unemployment insurance system so firms that give advanced notification of plant
closings pay lower payroll taxes than those that close with little or no notice.

5 Reform the unemployment insurance system so tax collections are based on a company’s record
in contributing to unemployment

1 4 by ‘c’;
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Release the one billion dollars of payroll taxes the federal government levies on employers to
operate the state job service and use these montes to. (a) modernize testing and counseling
services, and (b) computerize data exchange so the job service can better match workers

seeking empioy ment with employers seeking workers.

Establish local child-care information and referral services and provide federally funded child-

care vouchers for low- and moderate-income families with mothers who work.




TECHNICAL AND COMMUNITY
COLLEGES: CATALYSTS FOR
TECHNOLOGY DEVELOPMENT

Stuart A. Rosenfeld
Director of Research & Programs
Southern Growth Policies Board
Research Triangle Park, North Carolina

This paper identifies the two-year college emerging as the institution best suited to bridge the gaps
between theory and practice, research and commerce. Change is in order to bridge the gap—a change
in the curricula and internal structure of the educational programs of t wo-year colleges A new
mission is in order—a mission that addresses not just human resource development but economic
development. Rosenfeld thinks it 1s time for states to re-examine the ways their schools are organized
and funded to see if they have the flexibility needed to effectively serve their communities, states, and
regions.
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Executive Summary “Technical and Community Colleges: Catalysts for Technology
Developmeni” by Stuart A. Rosenfeld

State and local officials are beginning ‘o comprehend the growing importance of technology,
edueation, and information to job fi *mation, increased productivity, and cconomic development.
They are depending on two-year colleges to proside technical skills for the growing number of
occupations that require more than the basics but less than a4 baccalaurcate. More and more, they are
depending on them for technical assistance to smali businesses The two-year college i emerging as
the educational institution best suited to bridge the gaps between theory and practice, research, and
commerce.

m

I'wo-year colleges are aware that they must redesign their curricula and the internal structure
of their educational programs to better fit anticipated changes in the workplace. By so doing, they
will create a new mission that provides the cconomic context for high-quality technical education and
addresses not just human resource development but economic development

The number of schools taking on this new mission is still quite small and the number doing it
effectively is still smaller. This paper presents a legislative history of the development of two-year
colleges and examines some innovative ways that they are contributing to the development,
application, and use of new technologies

As far back as 1961, the vocational education system was charged with meeting both industrial
and military needs. It was concluded, at that time, that advaneing technology was causing many jobs
to require more technical proficiency and a greater knowledge of mathematics and science Also, jobs
often required a more mature person than high school age youth In 1963, postsecondary schools
became unequal partners in vocational education as the elementary and secondary school education
agencies retained control of the federal funds and programs The postsecondary schools’ curricula

became more vocational but not necessarily more technical

In the 1960s and "70s, state economic development efforts were predominantly industrial
recruitment. Customized training for industry became the goal The ultimate measure of success
was value to the employer, not the empluyee Critics called this effort a zero-sum strategy because it
was based on recruiting jobs rather than creating jobs

It took a rapid contraction of labor-intensive manufacturing in the 1980s due to foreign
competition tv bring about changes in the structure and mission of technical colleges. Employers in
emerging industries demanded higher and more flexible skills than those that could be provided in

short-term, customized training.

As two-year colleges have always been the first educational institution to be called on to react
to technnlogical change, they have become more responsive to changing labor market needs than any
other public educational institution. Their mission already includes economic development allowing
them to focus their ¢fforts on meeting and balancing the employment needs of the individual and the
development needs of the local economy

Today the technical colleges are becoming a catalyst for econumic development and growth.
Their principal function is still to provide individuals with marketable skills but much of their
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activity centers on the application of new technology. Community colleges and technical institutes
are becoming holistic technology resource centers who educate, facilitate, and broker technology
transfer They are becoming independent of other educational agencies, obtaining increasing support
from economic development agencies, economic development legislation, and the private sector for
their financial resources and organizational strength. They are evolving from vocationally oriented
postsecondary schools to comprehensive technical resource centers.

The rapid pace of technological change and rising costs of keeping up with the latest advances
in equipment and methods are causing technical colleges to become more selective about programs for
which they can maintain high standards. A college has to identify its technology niches and
concentrate its resources At the same time, potential and expanding businesses expect more help at
each stage of the new business of the product development cycle planning, research and
development, funding, marketing, and training.

This paper explains and illustrates current models being used by two-year colleges that allow
them to provide a more diverse and extensive array of services for new and ¢xpanding businesses as
well as continue a technology focus. Models and services discussed are. (1) technology resource
centers; (2) partnerships; (3) technology transfer, (4) technical assistance, (5) brokering, (6) new
business incubators, (7) research, development, and testing, and (8) high-tech learning environments.

To assist the facilitation of technology transfer, colleges are revising and revitalizing their
(a) technical associate degree programs, (b) skill upgrading programs, which include but go beyond
customized training; and (c) continuing education, which ranges from adult literacy to management
seminars and highly technical courses for graduate engineers.

The technical associate degree program had to be revised as potential technicians can no longer
acquire what they will need in twelve years of formal schooling. Skill upgrading programs were
revitalized to promote technology advances and economic development. The best antidote to technical
obsolescence is continuing education, and the colleges and universities, which are able to stay ebreast
of technological changes are best prepared to be providers. Continuing education for other faculty
and instructors from other schools as well as for local businesses is a high priority of the technical
colleges.

Recommendations suggested for future deliberation were. (1) states should reexamine the
ways their schools are organized and funded to see if they have the flexibility needed to effectively
serve their communities, states, and regions, (2) pinpoint opportunities that lie in bridging the
chasms that still exist between education and economic development, particularly in rural areas that
lack sophisticated technological infrastructures, (3) continue to review existing programs to be sure
that the balance between the educational mission and that of the new economic development goals
stays in check, (4) determinc if anything can be done to encourage the passage of Part D of the Carl D
Perkins Vocational Education Act of 1984 that is explicitly intended to support the kinds of
technology transfer activities technical colleges are undertaking, (5) study the need for target
programs for women, (6) continue to review programs for remedial training, and (7) discuss the
rossible need to enroll and educate the increasing number of nontraditional students. The
implications for vocational education are immense. There is little doubt that technieal colleges will
play alarger role in technology-based development in the future.
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TECHNICAL AND COMMUNITY COLLEGES:
CATALYSTS FORTECHNOLOGY DEVELOPMENT

Stuart A. Rosenfeld
Southern Growth Policies Board

In November 1986, more than 11,600 people came to the convention center in Greenville,
South Carolina, to see and discuss the most advanced manufacturing technologies. Vendors,
manufacturers, college faculty, and students from Florida to California mingled abou 224
exhibits that represented the latest advances in automated equipment for the factory {loor,
exchanging ideas, information, and business cards Ray Marshall, Lester Thurow, and Governor
Dick Riley were only a few of the featured speakers. The event, AM86: Man and Machine, The
New Partnership, was sponsored, arranged, and hosted by four of the state's technical colleges,
part of their growing efforts to introduce the latest technologies to the states' industries, to make
sure that there are people educated to use them effectively, and to showcase South Carolina's
technology transfer capabilities. Some might be surprised to find two-year colleges putting
together a program as technically sophisticated as AM86. Not only did AM86 happen, even
more successfully than anticipated, bui equally sophisticated programs by two-year colleges to
encourage technology transfer are taking shape in all parts of the country.

INTRODUCTION

A decade or more ago state economic development policy generally meant industrial parks,
revenue bonds, and tax abatements. Technology was known te be important to growth but was
cor:sidered outside of the purview of state government Today, however, state policies are rapidly
being redesigned as economic development policy as state and local officials begin to comprehend the
growing importance of technology, education, and information to job formation, increased
productivity, and economic development. These officials realize that public policies can be used to
facilitate technology advances and transfers, but they are still exploring their options and searching
for the most promising programs.

Most new state efforts to build on technelogy depend in one way or another on education and
educational institutions. States look to their research universities to provide scientific and technical
expertise and 1esearch, to their public schools to provide youth with the knowledge and attitudes that
later will allow them to produce and use technology, and to their two year colleges to provide both
technical skills for the growing number of occupations that require more than the basics but less than
a baccalavreate, and technical assistance to sinall businesses.
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i
Bach tier plays a critical role in technological growth. There are constraints, though, on just |
how much priority educational institutions can and ought to give to economic goals, when contrasied
to their basic mission of education Further, there are structural barriers. Public high schools are
unable to adapt very quickly to changes in local labor market needs caused by technology,
universities are accessible to too few communities and often 00 removed from the needs of small
businesses (although there is growing support among four-year colleges for involvement in local
development) The two-year college, however, as the “new kid on the block” may be the institution
least constrained and best positioned to bridge the gaps between theo~y and practice, research, and
commerce With more flexibility in faculty hiring decisions than either high schools or universities,
two-year colleges may be best able to respond quickly to changes in occupational demand and
advauces in technology.

Most colleges in the nation are not yet taking full advantage of their opportunities to stimulate
growth And many may not wish to rearrange their priorities to include economic development. But
in other places the technical colicge already has become both the major conduit for technological
advances and the glue that binds together the various components of a comprehensive technology-
based development program- the research and development that leads to new products and processes,
the employers who will invest in and apply the technologies, and the employees who must be able to
use and understand them ! Dr Karl Jacobs, president of Rock Valley Technical College in [llinois,
has succinctly stated the newest position of the colleges.

Community colleges can make a major contribution to the transfer of technology by

bringing together area businesses and outside resources We have the infrastructure to

provide the arena and the networking systems to bring peuple together This is

especially important for smaller manufacturing operations because they cannot

leverage the informaticn on their own.2

The full extent to which the technical college can become an instrument for technological
progress is only now emerging Across the country, technical colleges are experimenting with new
and innovative programs to discover just how they can best contribuie to technology-based growth

A 1986 survey of technology transfer activities at 254 institutions of higher education
conducted for the Appalachiin Regional Commission illustrates the extent to which technical
colleges are becoming involved in technology transfer 3 Fifty-one of the 103 responses to the survey

I' To avoid confusion, two-year postsecondary institutions will be called “technical colleges”

throughout the paper u..less reference is made to a particular school

Laura Taxel, “Community colleges taking a major role in shaping region’s economic rencewal,”

mid American Outlook, 8 (Spring 1985).

3 Analysis of data by Louis Blair, Falls Church, Virginia, based on his report prepared for the
Appalachian Regional Commission, Strategies and Approaches for Appalachian High
Educational Institutions to Diffuse Technology for Regional Economic Development,
December 1986.




were from two-year colleges The results showed not only that the twu year eolleges are providing a
wide range of services but that they are actually providing a greater artay ofservices than the four
year colleges. For example,

e 84% of the two-year schools solve technical problems,

e 67% train managers to use technology;

e 65% have partnerships with industry to diffuse technology;

e 47% provide special assistance to entrepreneurs to use technology: and

e 43% provide some type of infrastru:ture support, such as incubators or innovation centers.

When asked how important technology diffusion is to their mission

s  62% believe that clearly defined roles and missions in technology diffusion are “essential”,
e 55% replied that an office or center dedicated to technology diffusion is “essential”, and
¢ 52% believe that funds to subsidize technology diffusion services to small firms are
<¢ . "
essential.

Although there are no comparative data for an earlier time, it is safe to cay that the activities
mentioned are relatively new activities at technical colleges.

Technical colleges also are redesigning their curricula and internal structures of their
educational programs to better fit anticipated changes in the workplace As Robert Reich assertsin
his latest book, T'ales of a New America, “To compete on the basis of rapid improvements in product
and process, rather than on the basis of the scale economies of mass production, means a new
emphasis on the innovative skills of workers—the productive services they deliver—and cn the
organizational structure of production.”

The reorientation of the technical college to actively encourage and support technology-based
growih rather than rzact to change may well prove Lo be its most important new mission, one that
provides the economic context for high quality technical educatici: and addresses not just human
resource development but also economic development. The iumber of schools taking on this new
mission, however, is still quite small and the number doing it effectively is still smaller.

There are valuable lessons to be learned, which generally can be replicated elsewhere, from
those colleges that have successfully integrated their new mission with their educational goals.

These lessons are particularly importantto rural areas, which may have few other sources
of technical nonagricultural education, expertise, and information.

4 Robert B. Reich, Tales of a New America (New York: Times Books, 1987).
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This paper examines innovative ways in which states’ public technical colleges
contribute to the development, application, and use of new technologies. There is still a great
deal of “hype and hope” concerning the true effectiveness of any institutions in technology transfer,
ir.luding the technical colleges Descriptions of programs reported in tisis paper were impression-
istic. Because they are still so new theirencccss~  “es bave been accepted a priori and their true
value can only be measured over ime But even if the innovative programs yield half of what they
promise, they portend to be wise investments in economic development

THEROAD TO UNIVERSAL POSTSECONDARY EDUCATION:
THE HISTORICAL DEVELOPMEN® OF THE TECHNICAL COLLEGE

The history of the two-year postsecondary school, the latest of the nation’s public education
institutions to reach maturity, is a story of a search for an identity. Even the name of the institutions
has been a source of confusion, two-year schools are called community colleges, junior colleges,
technical colleges, technical institutes, vocational-technical centers, or simply colleges.

For the first half of this century, the goal of public two-year colleges was to make community-
based postsecondary education, “people’s colleges,” available to the large share of the youth
population who were not pursuing a baccalaureate degree.5 The first surge of growth occurred during
the Depression when, for financial reasons, students had to remain nearer their homes an1 atiend
less expensive schools. Two-year colleges were both terminal institutions of higher education,
providing a credential for semiprofessional or paraprofessional occupations, and transitional
institutions providing an entry into baccalaureate programs for students not rich enough or not well-
r epared enough to directly go to a university fror high school.

Critics, however, have labeled two-year junior colleges pale imitations of four-ycar colleges,
failing to live up to their claims of previding increased semiprofessional job opportunities for low-
income students. They became a safety valve on pressures to educate lower-achieving students.6 In
1941, 75 percent of a large sample of educaters and adminisirators believed that the terminal
function of the two-year college was much greater than its preparatory (for college) function.?

Sputnik, more than any other single event since World W 11, piqued publicinterest in
technology and in improving technical education, and it eventually reshaped the nation’s two-year
colleges Public policy moved swiftly to alieviate the nation’s shortage of technicians and Congress

5 Charles R Monroe, Profile of the Community College (Washington DC. Jussey-Bass, Inc,
1972).

6 Fred L Pincus, “The False Promises of Community Colleges. Class Conflict and Vocational
Education,” Harvard Educational Review, 50 (3, 1980)

7 David O Levine, The American College and the Culture of Aspirations, 1918-1840 (Ithaca.
Cornell University Press, 1986)
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passed the National Defense Education Act of 1957 Thatbill included an amendment to the federal
votational education legislation that authorized funds for area voeational centers to deliver technical
education. Vocational education up until that time was a high school program, and technical
education was offered either in the high school or in the growing number of proprietary programs
often found advertised on bus panels, matchbouk covers, and the back pages of popular magazines
The two-year colleges had lobbied for federal vocativnal education funds and legitimacy as vocational

educators since 1937 without success.

In 1961, President Kennedy convened a Panel of Consultants on Vocational Education and
charged it with reconmending changes in the vocational education system to better meet both
industrial and military needs One of the conclusions of that Panel was that

Because of advancing technology, many jobs require more technical proficiency and
greater knowledge of mathematics and science. These jobs also often require more
mature persons than youth of high school age As aresult, attention is increasingly
focused on postsecondary vocational and technical education.8

As aresult of the Panel’s report, new federal legislation passed in 1963, providing a second
wave that radically altered the structure of vocational education. The result was that postsecondary
schools became partners, though not equal partners, in vocational education In most states,
clementary and secondary school education agencies retained control of the federal funds and
programs, doling out the prescribed set asides to postsecondary schools

The law also established new occupational areas including one called Technical Occupations,
which was offered almost eaclusively in postsecondary institutions The postsecondary schools’
curricula did become much more vocational, but not necessarily more technical In1979,0nly 155

percent of all postsccondary students were enrolled in technical occupations and less than one in five

of those was female Tne greatest occupational demand, however, was still for nontechnical
occupations and that’s where most postsecondary institutions put their resources In 1982-83, the
last school year for which the U. 8. Department of Education released the information collected in the
Vocational Education System, only 11 percent of all postseeondary entollments were in the technical
4 Ogram areas that are most explicitly technology related. Communications Technology, Computer
and Information Scicnces, Engineering and Related Technologies, and Science Technology  Further,

only eight percent of all postsecondary completers were in those four categories

As technical colleges became more vocational .aany of the complaints that were lodged against
high school vocational education were transferred to the colleges, including the charge that

. . . ” ” . . -
postsecondary vocational education represented tracking mechanisms to " cool vut” the aspirations of

8 Panel of Consultants on Vocational Education, Education for a Changing World (Washington
DC. Government Printing Office, U § Department of Health, Education, and Welfare, 1963) p.
230.
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lower class youth The fact that the two-year schools werce po.lsecondary simply made the tracking
seem all the more insidious  Youth believed they were getting a “eollege” education that would uphi
doors in the labor market, but in reality there was little to distinguish many of the postsecondary
programs from high school vocational education programs, und their graduates did not fare much
better inthe job markets An analysis of program enrollments in southern states prepared in 1980 for
the Southern Growth Policies Board® showed that the majority of pustsecondaty enrollments were in
programs that are also considered high school programs—secretarial occupations, auto mechanics,
and typing.

With the success of the U.S. space program and fading fear of Russian spdce superiority, and
with automation arriving more slowly than predicted, postsecondary vocational education turned its
attention to industrial growth State economic development efforts in the late 1960s and 1970s were
predominantly industrial recruitment, and states, particularly in the South, began to use their two-
year college systems to deliver customized training for industry

Some states, e.g , North and South Carolina and Oklahoma, began early in the 1960s to tailor
programs to the specific needs of new plants These programs were short-term, explicitly aimed at
facilitating economic development, and they usually led to employment. The goal of customized
training, however, was to minimize industry’s start-up costs, not necessarily to provide individuals
with transferable and marketable technical skills The ultimate measure of success was value to the
employer, not the employee The technical college became part of an industrial recruiting strategy,
but one which critics called a zero-sum strategy because its goal was to recruit jobs rather than create
Jobs There were high quality technical programs in the nation, but they were not abundant.

It took a rapid contraction of labor-intensive manufacturing in the 1980s due to foreign
competition to bring about changes in the structure «ud mission of technical colleges Employers in
the emerging industries demanded higher and more flexible shills thar these that could be provided
inshort-term, customized training,

Technical colleges have undergone many changes in structure, curriculum, and mission since
the early part of the century. As mentioned previously, the weakness of their historical grounding,
and school culture, and entrenched vested interests also are its strengths. These factors enable
technical colleges to be more responsive to changing labor market needs than any other public
educational institution And because the missions of the technical colleges include economic
development, they can focus their efforts on meeting and balancing the employment needs of the
individual and the development needs of the local economy

9 Southern Growth Policies Board, Sctting Goals for Vocational Education, Report prepatred
for Executive Committee Meeting, Atlanta, Georgia, Governor George Nigh, Oklahoma,
presiding, June 1, 1984
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THE THIRD WAVE: NEW ROLES IN TECHNOLOGY DEVELOPMENT

Today the technical college is entering a third phase, moving from serving as an important
but passive ingredient of economic development to becoming a catalyst for economic
development and growth. The principal function of the school is stiil to provide individuals with
marketable skills, but schools are adding an impressive variety of new and innovative functions to
revitalize businesses and expand the number of jobs. Much of this activity centers on the applications
of new technology. Community colleges and technical institutes are becoming holistic technology
resource centers, not only educating individuals to use and understand technology in the workplace
and to make decisions regarding its use but facilitating and brokering technology transfer in ways
that are as innovative as the technological advances themselves.

New Partnerships: Governance and Structure
p

As the purposes and functions of the technical colleges have changed, so have governance and
structure. Technical colleges are becomir.g independent of other education agencies in more states
and are obtaining increasing support from economic development agencies, economic development
legislation, and the private sector for their financial resources and organizational strength. The
institutions themselves are evolving from vocationally oriented postsecondary schoals to
comprehensive technical resource centers.

State Organizations

The organization of technical colleges at the state level varies considerably from state to state.
If there is a trend, however, it is toward greater autonomy, more fiscal independence, and more
collaboration among colleges.

Both policy and administrative autherity in most states rest with the agencies responsible for
higher education. In eight other states, however, the Board of Education or Department of Public
Instruction runs the technical colleges and five states have Boards of Vocational Education or their
equivalent with responsibility for two-year schools. Five states have set up independent Boards of
Community Colleges to set policy for the schoels, and eight states have Boards of Community
Colleges to administer schools’ programs.

Despite the growing recognition of these colleges’ roles in technical education, they still have
trouble competing for educational funds. In North Carolina between 1973 and 1983, technical college
enrollment increased 89% while state per-pupil funding declined 27% in constant dollars. Half of the
states in the country depend in part on local taxes to support their technical colieges, and technica!
colleges have been left behind in many states’ education budgets. Consequently, some have had to
rely on innovative funding—which may have been a blessing in disguise because it opened doors to

new economic development functions. In many states, technical colleges look to departments of

~
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economic development to support program improvements [n fowa, for instance, the Department of
Fconomic Development established a network of Reglonal Satellite Centers and designated the
technical colleges as those centers Most of the customized training programs and many of the new
technology resource centers are funded through state economic development programs.

States with formal technology programs generally include their technical colleges In Ohio,
the technical colleges are part of the state’s Thomas Iidison Program, and in Pennsylvania, the
colleges are an integral component of the Ben Franklin Partnership Programs. Pennsylvania’s four
advanced technology centers collaborated with community colleges on 23 separate technology
development projects in 1986-87.

Technical colleges are also increasingly willing Lo collaborate with each other—even across
state borders—to be able to provide high quality programs or services in support of technology
development. For example:

¢ fourcolleges in South Carolina jointly organized a regional automated manufacturing
show, AMS8s;

e aconsortium of four colleges conduct training under Western Pennsylvania’s Advanced
Technology Center,

e Dourdifferent colleges in New Jersey support a sophisticated Computer Integrated
Manufacturing Center; and

¢ tencolleges located in fowa, Wisconsin, [llinois, Michigan, and Ohio form the Mid-America
Technology Training Group, a systematic network for comprehensive technical training
and information exchange

Technology Resource Centers

Technical colleges are rearranging themselves internally as well as externally, in ways that at
first blush may seem inconsistent The rapid pace of technological change and rising costs of keeping
up with the latest advances in equipment and methods are causing technical colleges to become more
selective about programs for which they can maintain high standards To be a source of technical
knowledge, expertise, and innovation, a college has to identify its technology niches and concentrate
its resources At the same tune, potential and expanding businesses expect more help at each stage of
the new business or product development cycle. planning, research and development, funding,
marketing, and raining. Thus colleges must provide a more diverse and extensive array of services
for new and expanding businesses at the saime time that they are expected to be more focused
technologically.

An increasingly popular model is the technology resource center, which operates within the
structui ¢ of the technical college but may actually be administered and run s a separate operation.
It draws students from outside the normal attendance area, attracts private sector dollurs, is highly

sought by business and industry as a source of information and applied technology, conducts applied
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research and development for business, and generally provides skill upgrading as well as awarding
associate degrees The centers feature state of the art equipment, maintain close ties to university
research centers, have support from industry and have cio:' links to employers, who use the facility
to retrain their own employees, to train new technicians, and as a laboratory to test new processes
and procedures

These technology resource centers are to the technician what the top-rate universities
a © tothe scientist or engineer. South Cavolina has tahen the most systematic and comprehensive
approach. The state has established eight major centers. the Robotics Resource Center at Piedmont
Technical College, Advanced Machine Tool Technology Center at Greenville Technical College, a
Microelectronics Resource Center at Tri-County Technical Institute, Computer Applications at York
Technical College, Office Automation at Midlands T'echnical College; Electronic Mechanical
Maintenanrce at Orangeburg-Calhoun Tech, Tourism at Horry-Georgetown Tech; and the
Environmental Training Center (and Water Quality Institute) at Sumter Technical College While
serving a local multi-county area, as the resources and reputations of the resource centers grow, they
attract students from across and outside of the state

The second attribute of the technical resource center is the comprehensiveness and diversity of
the services provided. Technical colleges no lunger end their responsibility for economic development
with education and training. Schools such as Moraine Valley Community College in Palos Iills,
Ilinois, and College of DuPage outside of Chicago serve as one-stop resource centers for prospective
entrepreneurs and expanding businesses

for local development but by specializing they also serve a much wider economic area The stronger
the program, the greater the distance students will come to enroll. Ofthe 30 associate degree
students admitted to the automated manufacturing programs al the Robotics Center at Piedmont
Technical College in South Carolina last year, ten were local, ten were from the state but not the
counties served by the center, and ten were from out-of-state

Partnersl. ;>

The result of this new internal structure is that the technical colleges provide stronger support
\

|

Partnerships are perhaps the most highly publicized strengths of technical colleges. Virtually
| all of the schools that have successfully stimulated economic development have strong ties to the

| private sector and to other educational institutions. The list is too long to present in this paper and

} the American Association of Community and Junior Colleges has anon going program called
Putting America Back to Work, which highlights the most innovative and successful programs in

the nation

One state-wide program that merits mentioning, however, is Florida’s Centers of
Electronics Emphasis and Specialization. Electronics is both one of the state’s fastest growing
industries and central to many of the state’s other industries, such as aerospace. In 1963 the state
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had more than 100,000 people employed in the electronics field, but industrial recruiters were
dissatisfied enough with the quality of the electronies technicians graduating from the state’s
vocational programs to look out of state for technicians In response, Florida’s High Technology and
Industry Council and the postsecondary vocational education system collaborated to establish ten
Centers of Excellence—{ive in community colleges and {ive in vocational-technical centers—that are
intended not just to meet the stated needs of industry but to achieve excellence. The ten schools,
which work together as a consortium under the coordination of the University of Florida, are expected
to provide leadership and technical expertise to electrenics education programs throughout the state
and to encourage high-tech companies to locate and expand within the state.

SOMETHING OLD, SOMETHING NEW: INNOVATIVE FUNCTIONS
OF TECHNICAL COLLEGES

Technical colleges are both doing new things and doing old things better They are supporting
technology advances in ways that historically were not part of their missions while continuing to
provide technical education and training. Their new agenda includes:

¢ facilitating technology transfer and providing technical assi.tance to entrepreneurs and |
existing businesses;

¢ operating technology business incubators;

¢ supporting research, development, and testing, and

e providing a learning laboratory that simulates the most technologically advanced work
environment,

Old or traditional roles that are being revised and rethought, include.

¢ revamping the technical associate degree program in light of technological advances and
new organizational styles,

¢ upgrading the skills of the present and new work force; and

¢ providing continuing education and professional development for supervisors und
management.

The following arc examples of some of the more innovative approaches that technical colleges

are using to enhance both human resource and community economic development.,
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Technology Transfer, Technical Assistance, and Brokering

In 1985, two local people broughta concept to the technology transfer agent at the
Cuyahoga Community Coliege in northern Ohio. They found that fish are attracted to a hook
by a luminescent chemical material—a high-tech fishing lure. The material could be inserted in
any lure, but had a finite life and had tobe replaced on a regular basis, creating a potentially
high volume business. The technology transfer office of the college worked with the prospective
business people to develop the compound tbey needed, to solve a contamination problem that had
been plaguing them, to perfect the production process, and to put together an investment
package. They used the resources of NASA,SBA, and private investors to get the business
underway.

One of the most vexing problems facing American industry is the need to move new products
and processes developed in the labs to the firm that can use them commercially. This tectinology
transfer function has not been carried out very effe tively in the past by any institutions or agencies
Critical ingredients of a technology .ransfer system include an inventory of innovations, knowledge
of the needs of business, and close ties to the community. The first is a technical problem that is
quickly being solved with more accessible and more comprehensive databases. The second and third,
however, require strong working relationships with businesses and the community.

Technical colleges have in many ways modeled themselves after the cooperative extension
service, a federally supported county-level progra.m that has served American agriculture so well for
eighty years. The services that technical colleges are providing include formal networks of
technology transfer agents who (a) maintain or have access to databases of technical information, (b)
provide technical assistance on request, particularly to small businesses, and (c) broker agreements
among agencies to solve technical problems.

Technology Transfer

South Carolina’s State Board of Technical and Comprehensive Education (TCE) has
made technology transfer one of its top priorities. According to 4 working document from the Board,
“The reason community colleges have notassumed this role (technology transfer) has been their
perception of their role in education.” Taking on the responsibility for technology transfer would
“expand our role to education in the broadest sense as purveyors of information, skills, knowledge,
and techniques.” The state uses the technical colleges to market the services of the Southern
Technology Application Center (STAC) out of the University of Florida. The system contains over
1250 computerized databases, access to the Federal Laboratory Consortium and to NASA’s field
centers, and Lo« _asulting services through the University of Florida system




The state of Ohio also turned technology transfer into a statewide ser v ice by ¢reating the Ohio
‘Technology Transfer Organization (OTTO). Technology transfer agents are assigned to 28 sites,
including 24 technical colleges 1n 1986, 32 O'1"P0 agents working in the two-year schouls helped
start 118 new businesses and assisted 935 businesses in bringing new products to the market,
Approximately 70 percent of the program’s clients last year were businesses of fewer than 20
employees, 32 percent are manufacturing businesses, and 31 percent of the requests are for
engineeringor scientific assistance.

Virginia’s Center for Innovative Technology is establishing a Technology Transfer Agent
Pilot Program, funded by the General Assembly, in eight technical culleges The program objective is
todeliver “specific technology transfer services to local business and industry by selccted community
colleges that contribute significantly to the economic stebility and growth of the local area.” The
sites were selected on the basis of the concentration of businesses with advanced tech nologies or
mature industries that could benefit from technological innovations, lack of access to a research
university, and the college’s commitment to exploring new and innovative roles

Technical Assistance

The technical college, which is the main source of technical expertise in many communities, is
frequently called on for technical assistance by local planners and local business people. lastyear,
for example, South Carolina’s eight technology resource centers responded to 351 requests for
assistance from business and industry and 190 requests from other technical colleges, The Fox
Valley Technical Institute in Appleton, Wisconsin, had 684 contracts with business last year and
25 percent of them were for direct technical assistance Cuyahoga Community College in Ohio
handled 4,139 different requests from 2,790 companies in 1985.

One model for providing technical assistance through the technical college is the small
business development center (SBDC) Though not limited to working with technology dependent
businesses, many of the most promising clients do use or market new technologics. The state of North
Carolina has set up SBDCs in 35 of its 58 community colleges and allocated $50,000 to each to provide
for a director The SBDC at Guilford Technical and Community College is an example of the
extent to which the colleges can encourage and support new business start-ups The center has
provided assistance to a high tech manufacturer of aircraft bludes, a word processing business, a
programming ser sic2 business, a firm that manufac.ures electronics boards to enhance x-rays, and a
firm that builds electronic autoclaves used in medicine Services inelude developing business plans,
linking business people to Small Business Innos ation Research grants, export marketing firms, and

sales representatives, training employees, and providing workshops for the business owners




Brokering

The state of Illinois is trying a technical assistance model with a somewhat different emphasis
ata small number of its colleges. These colleges are primarily brokers of services in addition to
providing education and training. The Technology Commercialization Center works with the
prospective business to identify its needs and then bring management together with thosze who can
provide the services, either inside or outside of the school. Although most of the centers are in
universities or federal laboratories, the state has funded two in technical colleges. The center at the
College of DuPage in Glen Ellyn provides one-stop technical assistance for technology related
businesses that includes research assistance, feasibility studies, prototype development and product
testing, patent applications, technical education, identifications of funding sources, and marketing

six prototypes, applying for two patents, and working with six businesses in the early stages of an
invention. One of the college’s successes wasa company that developed a technically advanced
rewinding system for rappelling equipment used in mountain climbing. The College linked the
potential business with the small business development center, research labs at the university to
perfect the mechanism, and sources of funding to get the business off the ground.

The New Business Incubator

assistance. By the end of January 1987, the new Center had served 17 clients, including developing
Three years ago the Fantus Company, after analyzing the economy of Wausau, Wisconsin,

concluded that one of the area’s major untapped economic assets was a two-year associate degree

program in Laser Technology at the North Central Technical Institute. That technology, the

company reported, could prove a valuable resource to new businesses if offered in conjunction

with a supportive environment. The Institute, the city, the county economic development

councils, the area regional .1anning office, the chamber of commerce, and a number of local

businesses began plans to convert a vacantindustrial building into an incubator for businesses

that could use or benefit from laser technology. In spring of 1987 the incuhator received a

$775,000 grant from EDA to supplement the funds raised locally and the incubator was off the

ground ~ .udents from the laser technology programs and the small business management

program will work with the new businesses wherever appropriate.

North Central Technical Institute is an example of a technical college working with the
community for local development. The scheol modified an innovative and still experimental poliey,
the business incubator, to fit the structure of the technical college. A new business incubator provides
a protective environment in which a new or expanding business can establish itself in the market at
minimum expense, receive technical assistance, and in the case of new technologies, work out some of
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the bugs before going into full production. Itisone of the latest programs created to respond to the

. . . . . b -
realization that small businesses, not large corporations, aie the nation’s largest source of new jobs

The Noble Center for Advancing Technology at Oklahoma State University’s Technical
Branch has developed a similar specialized incubater around technology in waterjet cutting, a
computer positioned, abrasive, high-pressure stream of water Though not limited to that particular
technology, the Center is trying to use the new technology to solve special needs of industry for
cutting hard materials with minimal distortion. It is, for example, experimenting with the
technology on various materials for several corporations, including evaluating the use of waterjet
cutting to bore high tolerance holes for GM’s Saturn plant.

The advantage of locating the incubator within a technical college, particularly for high-tech
businesses, is that businesses have access to faculty trained to work with small businesses and
familiar with new technologies, to advanced equipment, and to a technically trained work force It
gives the students the exposure to the problems associated with technological change, new business
start-ups, and prevides opportunities for future employment. And it serves the community by

supporting budding entreprencurs or existing businesses that are embarking on expansions.

A number of other technical colleges have set up incubators in recent years Des Moines Area
Community College ir: lowa created the “Golden Circle Incubator” as a not-for-profit company for
new or expanding businesses. The incubator is one of three in the state but the only one at a technical
college: the other two are at state universities. Monthly overhead expenses for businesses in the
incubator are less than half of what they would be in the private sector, and businesses are eligible to
remain in the incubator for up to two years. The incubator gives priority to the most innovative
applicants and two of three manufacturing business»s currently in the facility are what the director
calls high-tech businesses

Niagara County Community College in Niagara, New York, also has opened a new
incubator Its first client will produce a circuit board once manufactured by a large corporation but
recently discontinued The company, _tarted by one of the corporation’s engincers, will combine the
expertise of a Canadian company and an American company in Ohio to produce the board and market
it both to the corporation that once produced it but still needs it, and to others The firm will use the
clectronics laburatories of the school for its R&D, the incubator as its plant, and students as staff to
help develop a prototype of the pruduction process. The Technical Assistanee Center of the school,
which has special state funding, will help the fledgling company find funding and markets

Rarely is an incubator an isolated activity within a college, those that provide incubators
nearly always do it in combination with a broad range of services. The DDes Moineg Ares
Community College, for example, also provides consulting to businesses, a quality of worklife
institute, a computer literacy institute, a conference center, as well as technical training, the
incubator in Wausau is part of the college’s Technological Innovation Center, which pr videsan

array of services to local businesses, and the incubator in Niagara is under its Technical Assistance
Center
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Research, Development, and Testing

In 1984, Southwestern College in Chula Vista, Culifornia, entered into an agreement
with San Diego Gas and Electric Utility to serve as a test sice for solar heating and a photo voltaic
cells power supply. Students assembled, instailed, and maintained the experimental units and
recorded and ana'yzed data They discovered, amoug other things, that one solar panei was more
efficient vhan two.

Nothing demonstrates the new scientific sophistication of the technical colleges and their
students more than the willingness of industry to enter into agreements with two year colleges to
experiment and test new processes and products At the same time that colleges contribute direetly to
technological advances, students learn first hand how to tackle technical problems and how to use
their skills and knowledge in innovative ways The research generally responds directly to the
practical problems associated with new or different production methods

Southwestern Collcge’s agreement with San Diego Gas & I*lectrie to experiment with a new
product is not an isolated example Students at a ceramics technology program at Hocking Techin
Ohio test and evaluate material submitted by industry on $500,000 worth of advanced equipment
donated by industry. At the Fox Valley Technical Institute in Appleton, Wisconsin, Miller Electrie
has an on going arrangement with the automated manufacturing prograin lo try out new processes,

test equipment, and work on special projects  IFor this, the company has provided equipment

The Noble Center for Advancing Technoiogy at Oklahoma State University, Technical
Branch in Okmulgee, Oklahoma, opened the doors of its multi mullion dollar facility in 1985 Asthe
reputation of its programs and resources spread, businesses increasingly looked to the Center for
assistance Recently one of a small number of companies that “re-manufactures” automotive parts
asked the Center for help in solving some of the technical problems assoeiated with rebuilding
computerized automobile components The school will work with the firm to design a prototype
testing procedure and develop standards Inaddition, the Centeris using its waterjet eutting
technology for experiments with a number of clients, including General Dynamics, General Motors,
and the U.S. Navy.

Moraine Valley Community College in Palos Hills, lllinois, has a slightly different
arrangement for contributing to industrial research. Rather than provide the R&D at the school,
they link businesses that have technical problems to the scientific eapertise of the Argonne National
Laboratories. The school helps businesses establish cvoperative R&D arrangement., get inventions

or patents evaluated, and it provides consulting services to small businesses
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High-Tech Learning Environment

In March 1984, Chattanooga State Technical College in Tennessee dedicated what was
then believed to be the most sophisticated automation training center in any two-year college
The three million dollar Center for Productivity, Innovation, and Technology housed advanced
equipment that included flexible manufacturing cells, robots, CAD/CAM, and automated quality
control units. The investment was expected to both revitalize local businesses and attract
businesses that need help in staying on the cutiing edge of new technologies. The Center's three-
pronged mission, according Lo its director, is Lo educate associate degree students in state-of-the-
art technology, retrain workers whose skills are being made obsolete by technology, and provide a
laboratory for industry Lo help them solve technological problems

Applied laboratories that simulate advanced technical workplaces are proving Lo be invaluable
to technical education and to the technologically advanced manufacturer This environment, once
prohibitively costly, now is affordable because the private sector and the state increasingly recognicc
its value as an investment. Nearly every state-of-the-art college laboratory has equipment or funds
for the purchase of equipment donated by the private sector and some special funding from state
legislatures. Inreturn, the school may provide the company with access to the facility for
develr, ment and training and provide the state with jobs. Each of the eight centers in South
Carolina described earlier has a technologically advanced lab that simulates an advanced worhkplace
but is designed for learning.

The Camden County College ii. New Jersey, with support from the state’s Jobs, Science, and
Technology Bond Act of 1984, is constructing a $4 3 million facility to house an advanced Computer
Integrated Manufacturing (CIM) program The three objectives of the center, according o director
John D’Alessandro, are Lo educate a technical work force, cuonduct research on industries’ needs for
advanced manufacturing, and provide non credit continuing cducation to Upy: ade manufacturing
skills. When complete, the facility will include six automated manufacturing centers and serve sia
technical colleges in the state Students can pursue technical associate degrees by taking the first
year of courses in their home schools and tuking the second year at the Camden Counly College

As the centers begin Lo pay off, states become more willing to invest The state of Ohio provided
$5 4 million for the construction and equipment of an Advanced Technologics Center at the Lorain
County Community College outside of Cleveland It is intended to provide an advanced Ut aining
facility, serve as a Ltechnology transfer center, and provide a library of technical information
Industry already is taking advantage of the facility and providing equipment. Cincsnnati Milacron,
one of the nation’s largest producers of industrial robols, uses the Center W demonstrate its products
Lo customers, while al the same time training students.
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RCUNDTABLE PARTICIPANTS

ROBERT W. SCOTT, Co-Chair, former Governor ot North Caroling, 15 State President, Department ot

i Community Collegrs, Ralaigh North Carolina. Fhis distinguished carear in
public service includes Licutenant Governor of the State of North Caroling;
Federal Co-Chair, Appalachian Regional Commussion; Chair, Education
Comnussion ¢f the States, Chair, Southern Regional Educational Board, and
member, Advisory Councail, Regional Project, ACE Comnussion on Higher
Education and the Adult  Learner (Southeastern  Atlantic Coastal  States
Regional Project).

WILLIAM FORREST WINTER, Co-Chair, former Governor of Mississippi, 1s senior partner in the law
firm of Watkins, Ludlam & Stennis in Jackson, Mississippi.
His distinguished political service career inciudes three terms in the
Mississippi House of Representatives, State Treasurer, and Licutenant Governor.
A leading spokesman for economic development in the south, Mr. Winter served
as past Chair of the Southern Growth Policies Board, the Appalachian
Regional Commussion, and is current Chair for the Commission cn the Future of
*he South. He is also a member of the Board of Trustees for Belhaven College,
Columbia Seminary, Rhodes College, Mississippi Foundation of Independent
Colleges, and the Kettering Foundation.

JAMES R. ADAMS has served as President of Southwestern Bell Tulephone  Company's  largest state
operation, the Texas Division, since 1984. As Co-Chair of the Texas Business
Development and Jobs Creation Task Force, he was instrumental in the
development of programs to stimulate the creation of new jobs in Texas. In
addition, Mr. Adams scrves as Co-Chair of the Economic Development
Committee of the Dallas Partnership, organized to retain and attract new
business to the state. He also chairs the Corporate Partnership Program of the
Texas Association of Mexican Amrerican Chambers of Commerce, and is Chair of
the State Advisory Counail for Communities in Schools.

JOHN A. DiBIATZGIO 1s President of Michigan State University and a national advocate for public
higher education. He is Chair of the National Association of State Universitics
and Land Grant Colleges. Following a brief carcer as a practicing dentist, he
served as assistant to the dean and chair of the Department of Community
Dentistry; Assistant Dean for Student Affairs and Advanced Education; Dean of
the School of Dentistry, Virginia Commonwecalth University; and Vice
President for Health Affairs and Eaccutive Director of the Medical Center,
University of Conncecticut.

RALPH T. DOSHER, JR., is currently Corporate Education Manager at Texas Instiunaents, Inc
Responsibilitics over his 35-yecar career at Tl have included engineeri. 3,
strategic planning, general management, and training and education. He 1s a
member of the Texas State Technical nstitute Board of Regents, a member of the
National Issucs Committee of the American Socicty of Training and
Development, and a founding member of the Technical Education Consortium.
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FLORA MANCUSO EDWARDS, President ot Middlesea Counly College, has published widely on access

. and quality in ceducation.  Prior eaperience includes:  President, Hostos
Community College, City University of New York; Professor and Associate Dean
of Faculty, LaGuardia Community College. Dr. Edwards currently serves as
Trustee of lona College, and 15 a member of the Comnussion on Global Education,
the Governor's Comnussion on Crinunal Tustice, the Middle States Comunission
on Higher Education. She is Vice Chair, Board Comnuttee on Federal Relations,
American Association of Community and Jumor Colleges.

NOLEN M. ELLISON, President of Cuyahoga Community College, has been identified by the  U.S.
Department  of Education and the US. Department of Justice
as an educational expert dealing with broad urban education issues as well as
those relating to desegregation of American higher education. He currently
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the Keeping America Working Task Toree, and has served as a miember of the
Governor's Apprenticeship Coordination Steering Commuttee, the Arkansas
Quahty Higher Education Study Commuttee, and the Southern States
Apprenticeship Conterence.

Aruitoxt provided by Eic:




Q

ERIC

Aruitoxt provided by Eic:

ESTHER FRIEDMAN SCHAEFFER is Vice President for Policy of the National lliance for Business

(NAB) and responsible for identifying key emerging 1ssues m job trainmg and
education, and recommending approaches and programs to respond to those
issucs. Other positions include: Chief of the Section of Performance Review,
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private non-profit corporation. Under his leadership CORD has provided
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TRADITIONAL MISSIONS AND NONTRADITIONAL METHODS

As the colleges act to facilitate technology transfer, they provide a source of and environment
for educational opportunities that improve the technical education of the students Colleges have
revised and revitalized their (a) technical associate degree programs, (b) skill upgrading programs,
which include but go beyond customized training, and (¢) continuing education, which ranges from

adult literacy to management seminars and highly technical courses for graduate engincers

Educating the Renaissance Technician

At the Robotics Center at Piedmont Technical College in South Carolina, students in
the Automated Manufacturing Program take courses in Sensor and Systems Interface, Workceell
Design, Robotics System Operation, and Numerical Control Manufacturing in addition to the
more basic courses in scientific and mathematical concents. The latter must include at least one
unit of calculus, two of algebra and geometry, three of physics or chemistry, and writing and
communications The program was designed on the assumption that the industrial workplace is
changing and that individuals need strong communications and problem solving skills and must
be prepared for interdisciplinary work, all of which require stronger fundamental skills.

One of the major forces driving changes in the technical colleges is the demand for technically
trained workers who have not only the skills to use new equipment but the ability to underscand the
equipment and its place in the total manufacturing operation They must be able to respond swiftly
and independently to the inevitable problems that vecur whenever programmed technologies replace
craft and experience With modern technology and management methods and more fully integrated

production sy stems, business relies more on its nonprofessional staff than ever before

This is a departure from the past when the title, technician, implied a high level of
specialization. Modern businesses seek the individual who, in addition to technical competence, is
able to understand how the entire production and business systems fit together, can tackle complea
techinical, systemic, and interpersonal problents, can contribute to more effective use of new
technology, and is able to adapt to change 1nother words, businesses that depend on technology
want the modern equivalent of the Renaissance Man or Woman 10 Unlike the Renaissance Man of

10 Stuart A Rosenfeld, “The Education of the Renaissance Technician  Postsecondary Voeationai
Technical liducation in the South,” Foresight 4, (I"all, 1986), Rescarch Triangle Park
Southern Growth Policies Board
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the fir.eenth and sixteenth centuries who could acquire a wide tange of shills and diverse knowledge
because the world was simpler. the Renaissanee Techiician of today and tomorrow must sequire
broader-based skills and knowledge because the world is more complex and changing more quickly
To the original Renaissance Man, diversity and adaptability were lusuties, to the Renaissance

Technician they are necessities, eritical to the modernization of the economy

The implications for vocational educatiion ar¢ immense. Potential technicians can no longet
acquire what they will need in just twelve years of formal schooling  As high schools concentrate
more on providing the fundamentals needed just to become technically competent, the technical

colleges will have to complete the education of the Renaissance Technician

The best way to do that is by providing a less specialized curriculum in an environment that
challenges the ingenuity and problem-solving ability of the student. A number of technical colleges
are revamping their programs to pr.  ide just those opportunities for students. A recent proposal for
curriculum reform submitted by the Technical Branch of Oklahoma State University at
Okmulgee states.

To aseure meanin

gfulen
ning

employinent opportunity and w 1nsure against eariy occupationai
obsoiescence graduates from all technical programs need to possess a broader
understanding of the applied sciences and technologies relating to their specialization
Atthe very least, they need an awareness that assures an understanding of the concepts,
technical vernacular, and relationship (past and potential) to their technology And
these graduates while students must have been challenged to listen, read, interpret,
analyze, synthesize, a1 d communicate their findings and conclusions in logical,
meaningful terms  Idcally, they will also possess a business-economic acumen and

e l 'k.l‘" ) . s " L SN . X . 11
people skills™ to enhance their suceess as supervisors, and in managerial positions

One of the consequences of increased skill and knowledge requirements of the workplace is
improved coordination with both lower and higher educational institutions. The term %2+ 2,” which
refers 1o a program in which the last two years of high school are designed to prepare students for two-
year associate degree programs, is becoming more popular and moere common  But the natural
extension, the “2 +2+2,” with the technical college curriculum articulated with a bachelor’s degree
program is now beginning to gain scme support Williamsport Area Community College in
Pennsylvania has such a.. agreement with Rochester Institute of Technology giving students the
option of transferring into a four-year program after receiving an associate degree Southwestern
College has a similar arrangement with San Diego State University in California, and Oklahoma
State’s Technical Branch is recommending the same

" Oklahoma State University Technical Branch, Propasal for Curriculum Reform, February

16, 1987
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Retraining and Upgrading Skills

As automation transforms manufacturing in the South, more and more of the workers will
be required to understand the mieroprocessors that control the equipment The Applied
Microelectronics Center for Innovation at Tri-County Technical College in Pendleton,

South Carolina, offers short courses on programmable controllers, essential to automated
industries, to upgrade the abilities of industry technicians and engincers enough to program
equipment and to be able 1o solve system problems that oceur Courses are both customized to the
needs of specific clients such as Michelin and General Electric, at mueh lower costs than they
would incur if conducted internally, and arc offered to the general public as well About 200
people will go through the 25-30 different 22 1/2 hour programs this year

With all of the new and innovative things technical colleges are doing to promote technology
advances and economic development, customized training remains the bread and butter of many
schools Technical colleges still exist in part to serve the training needs of new and expanding
businesses, a relic of economic develupment incentives rooted in the past but stili very much alive and
at times very sucecessful ' Where the occupations require technical shills, however, the technical

capacity and capabilities of the program and staff take on added importance

Skill upgrading, even when company-specific, however, is not quite the same as traditivnal
customized training Although most shill upgrading 15 a juint venture with industry, courses are
intended to improve the skills of the individual rather than acelimate him ot her to a pardieular firm’s
style Skill upgrading of displaced workers may require beginning with basic skills, which
means that technical colleges must have the capacity to provide adult basic education prior
to any technical education.

Digital Kquipment Corporation worked with Southwestern College in Chula Vista,
California, to set up a minicomputer training program The state eventually matched the value of
Digital’s donated equipment with a grant of $135,000 The Biomedical liquipment Technology
Program at Stanly Technical College in Albemarle, Notth Caroling, uperates a program for
Sunlicalth, a leading hospital engineering firm.,

The large influx of forcign owned companies in the Svuth also ts beginning to affect the
education offered in the colleges Durham Technical and Community College in D irham, North
Carolina, trains skilled workers for industries in the Research Triangle Park area, including General
Electric and Mitsubishi With a growing number of Japanese companies moving into the area, the

school has had to add courses in Japanese history, culture, and management style.
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Continuing Education

The Lintner Center at Portland Community Coliege in Oregon was dedicated in 1985
to provide advanced education te the state’s technical industries I represents a collaborative
arrangement with the state’s universities and high-tech businesses The center provides a
conveh!icnt site for continuing education—all the way through graduate programs—to employees

|
|

Lpublic and privale universities

of high tech business It acts as broker for cducational services that are provided by the state's

Technological change and continuing education are inseparable and critically important to a
growing cconomy The best antidote to technical obsalescence is continuing education, and the
colleges and universities, which are able Lo stay abreast of technological changes, are best prepared to
be providers Continuing education for other faculty and instructors from other schools as well as for
local businesses is a high priority of the technical colleges The Technology Resource Centers in
South Carolina ran 164 programs for faculty and staff of the state’s technical schools between July
1985 and July 1986

The advantage that technical colleges have over universities, which also have continuing
cducation programs, is that they are within commuting distance of most businesses Many technical
colleges, however, attempt to provide the best of buth worlds—the expertise of the universities and
the proximity of the college—by using technical experts from the universities to conduct courses in

person and over telecommunications networks

Some technical colleges are able Lo provide both on-site courses and conferences and inter active
telecommunications The D. J. Bordini Technical Innovation Center in Appleton, Wisconsin,
conducts professional seminars and conferences that can accommodate 225 persons and has a full
multimedia center with satellite teleconferencing capabilities. The sehool has just begun vperating
TechNIET television, which brings live interactive training to businesses in the state on a regular, 35

hour per week, basis

COMMENTARY

Most new initiatives of technical colleges for promoting technology development are in their
carly stages The schools are still testing the waters to see what they cando well and how extensive a
role they can and should play in local development Their greatest opportunities lie in bridging the
chasms that still exist between education and economic development, particulatly inrural areas that

lack sophisticated technological infrastructure Many of the colleges that have tahen initiatives Lo



spur technology development have become major snurces of technology and expertise But they face a
number of challenges as well.

Despite rapid growth in enrollments and expansion of activities, funding has been a problem
The federal government has not yet discover ed the economic value of the technical colleges and
federal funds still go predominantly to the high schools in most states. The fact that until 1984
federal legislation had to include a 15% set aside for postsecondary institutions attests to their
second-class citizen status. In 1984, new vocational education legislation was enacted that
climinated that set aside and added a set aside for retraining of adults  Yet the last time the
government released data, postsecondary schools received little more than the targeted amount in
many states. Part Dof the Carl D Perkins Vocational Education Act of 1984, Industry-Education
Partnerships for Training in High-Technology Occupations, which is explicitly intended to support
the kinds of technology transfer activities technical colleges are undertaking, has yet to be funded.
States and schools that are willing to invest in their technical colleges are finding that compared to
other levels of education, the payoffs are quick and measurable
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attend four-year schools, enroliments of minorities and women remain low in technical programs
There are few examples of programs that are targeted to women, such as Women in Technology at
Durham Tech in North Carolina.12 Most special efforts are highly dependent on federal funds, and as
federal funding diminishes, the programs tend to disappear The projected decline of high school
graduates and increasing proportion of minority students suggest future skill shortages. Technical
colleges may soon find that they have to make greater efforts to enroll and educate nontraditional
students to meet the demand  In addition, two-year colleges have to devote more resources to adult
basic education for those displaced workers lacking the basic skills to be retrained for technical work
The U S Departmentof Labor estimates that three-fourths of all displaced workers need basic
education prior to retraining

Another challenge that technical colleges may face 15 ensuring that strong support of economic
development does not displace their educational missions The balance between educational and
economic development goals, or between meeting the needs of the individual and the economy, is
tenuous There will undoubtedly be cri‘ics of the new roles of technical eolleges if they do not retain a
liberal arts curriculum, even in vocational institutions, and an academic environment that supports
freeinquiry Although economic development is a more prominent goal in the two-year college than
in any other educational institution, it must remain subordinate to the intellectual development of
the individual

12 Stuart A Rosenfeld, “Expanding Options for Women in the Southern Work Force,” Foresight 2
(July, 1984).




There is little doubt that technical colleges will play a larger role in technology based
development in the future and that they will continue to learn from succeases as well as fatlures
Based on what is known thus far, the full technology development potential of the technical colleges
has niot been approached and most programs are still in the embryo stage States ought tore examine
the ways their colleges are organized, governed, and funded to sce if they have the flexibility and
resources they need to effectively serve their students, communities, states, and regions

RECOMMENDATIONS

® llach two-year college ought to meet with lgcal or area cconoraic development agencies,
chamber of commerce, and civi- and labor organizations to ceassess its mission and

establish the extent to which it wants to be involved in economic development

® [Eachtwo-yearcollege that wants to play a larger role in economic development ought to
prepare along-range plan for how it can best achieve its goals, including what resources

it will reguire how it will balance its liberal arts programs with its accunational programs,
and how it will respond to the needs of those segments of the population that have not fully
benefited from technical programs in the past.

® States ought to recognize the unique features, nceds, and cuntributions of two year colleges
and develop appropriate legislation that combines educational and economic

development goals.

® LEach state should examine its budgets to see if allocations to two yedr colleges have hept
pace with increases in enrollments and with expanded responsibilities

© State agencies responsible for two year culleges ought to be included along with the bodrds
of higher education in all technology development programs.

® Statesought to evaluate 2+ 2+ 2 programs, looking at how the last twu years of high
school, two-year programs, and bachelor degree programs can be linked to provide buth

employment and further educational epportunities for youth.

®  With increasing basic skills needs, two year colleges ought to coordinate adult basic
education as well as technical educar.on Though not necessarily the most effective
delivery system for adult education, the college system evuld eovrdinate, administer, and

fund state-wide programs to seek out adults who lack skills for teehnical work

® Sclected two year colleges should establish demonstration laboratories for businesses
to Lecome acquainted with and experiment with the latest manufacturing
technologies, much as the vocational technical colleges of West Germany do The two

year eolleges could do for industry what demonsti ation farms onee did for far ming

E lk\l‘c 44 ‘s o

Aruitoxt provided by Eic:




Thanks to the following people for supplying information for this report

Bill Bordeau, Niagara County Community College, Niagara, New York

Kathy Baker Smith, Department of Community Colleges, North Carolina

Jim Godwin, Board for Technical & Comprehensive Educatior, South Carolina
Ted H. Gasper, dr., Technical & Comprehensive Education, South Carolina
James McKenney, Americar Association of Community & Junior Colleges
Floyd Wilcox, Tri-County Technical College, Pendleton, South Carolina

Cathy Haluska, Western Pennsylvania Advanced Technology Center

Johnd. Klein, Southwestern College, Chula Vista, California

Jim Van Dyke, Portland Community College, Portland, Oregon

PattiJ. DeRosa, Unified Technologies Center, Cuyahoga Community College, Cleveland, Ohio
Nancy Pfahl, College of DuPage, Glen Ellyn, Illinois

Lee Rasch, Moraine Valley Community College, Palos Hills, Illinois

Barbara Campbell, Department of Community Colleges, Illinois

John D’Alessandro, Camden County College, Camden, New Jersey

Martin Schwartz, Camden County College, Camden, New Jersey

Doug Reynolds, lowa Department of Public Instruction

Arnold Potthast, Department of Public Instruction, Wisconsin

Jack Gell, lowa Western Community College, Council Bluffs, lowa

Ed Darby, Oklahoma State University, Technical Branch, Okmulgee, Oklahoma
Alistair M. Brett, Extension Division, Virginia Tech, Blacksburg, Virginia
Carol Cox, Ohio Board of Regents; Two Year Campus Office, Ohio

Virg Noordyke, Fox Valley Technical Institute, Appleton, Wisconsin

Ron Schutert, North Central Technical Institute, Wausau, Wisconsin

Gary Dent, Guilford Technical and Community College, North Carolina

Ray lanniucci, High Technology and Industry Council, Florida




PREPARING TECHNICIANS FOR
A COMPETITIVE WORKFORCE

Daniel M. Hull, President
The Center for Occupational Research and Development
Waco, Texas

This paper focuses on the role of the advanced level technicians as a key factor to higher productivity
and quality. Hull implies that most of our public institutions are inadequately prepared to
educate/train and retrain these new technicians. He describes a model training strategy and
encourages two-year colleges to cooperate with high schools in a “two-plus-two” articulated
curriculum Hull tells us of the "Retraining for Technolsgy” model being implemented in Tennessee.
Most of all, iJull reemphasizes what Choate and Linger point out und Rosenfeld confirms. the
competitiveness of America depends on the availability of a well trained work foree who depend on an
effective, multifaceted, educational system.
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ixecutive Summary “Preparing Technicians For a Competitive Work Force"
by Daniel M. Hull

The competitiveness of America depends on the availability of a well-trained work force who
depend on an effective, multifaceted, educational system. To understand what the role of secondary
and postsecondary schools should be in their support of industry, we must (1) identify the abilities
needed in technical workers, (2) examine how technicians are prepared and updated by formal or
informal training; and (3) make recommendations that ensure the optimum use of our educational
system.

U. 8. workers are not being properly prepared for the competitive challenges of a world
economy. Educational forces must help industry develop and maintain a competitive edge. We must
restructure our work force to be (1) diversified, (2) focused on quality, (3) problem-solvers, (4)
productive; (5) responsive to change; ard (6) retrainable.

Currently, a production team is composed of (1) assemblers who are being replaced by robots or
workers from developing countries, (2) craftspersons who are being replaced by computer-controlled
machines, (3) operators whose need is increasing, and (4) technicians who will fill the void between
engineers and other production workers and machines.

The role of public education in preparing these groups should be reexamined Public education
and training institutions should deemphasize or eliminate training for assemblers or operators. Craft
training should be evaluated frequently to determine the suppiy-and-demand ratio. If a need is valid,
students should be taught basic scientific principles, as well as tools and procedures.

It is the training role for the new technician that requires the most scrutiny. We know
technicians are needed to build, modify, install, maintain, repair, and calibrate today’s new, complex
equipment in fields such as. (1) manufacturing plants, (2) processing plants, (3) hospitals/clinics, (4)
communication systems, (5) power-generating plants, (6) modern buildings, and (7) automobiles/
transportation. We have identified nine tasks that we know technicians must be trained to perform.
We also kaow that most of our public institutions are inadequately prepared to educate and train the
numbers or the quality of technicians needs.

Recommendations to solve these problems include. (1) technical education and training should
be focused at the two-year postseco.dary level, (2) technician education/training curricula shoul." be
restructured with statewide models developed, tested, and required, 3) high school students should
be counselled and persuaded to begin preparation for technician education/training in the eleventh
grade through 2+ 2 articulated curricula, (4) postsecondary institutions should test students and
place those who need it in remedial “tech-prep” curricula, (5) training programs designed to train
displaced workers should use adapted versions of the “Retraining for Technology” model, (6) short-
term retraining/upgrading courses should be offered by technical institutions, and (6) a cooperative,

statewide, computerized network for sharing curriculum and teacher resources should be established.
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PREPARING TECHNICIANS FOR A COMPETITIVE WORKFORCE

Daniel M Hull, President
The Center for Occupational Research and Development

INTRODUCTION

Economic health in a world market requires that business and industry develop and maintain
a competitive edge Succinctly stated, this means that desirable products and services must be
developed and delivered at attractive prices. Thanks to the ingenuity of scientists, engineers, and
other specialists, the U.S generates an abundance of ideas for and about new products, we lead the
world in the number of new inventions each year. The people who think up and design new products,
however, are not the ones who make them in mass quantities. This task falls to another group of
people: the production team.

If members of the production team do their jobs well, sound management and marketing
practices may parlay the products into national and international successes. If the production team
does its job poorly, they probably turn out products that are overpriced or that under-perform—or
maybe both Consumers, who are becoming increasingly disci ..ainating, are likely to reject what
they are offered, and competitiveness becomes a goal still to be achieved rather than a milestone of
success.

Since the nation’s production teams play a critical role in determining the degree to which
competitiveness is realized, they are an important consideration in national planning for economic
developmient. Their training and education, therefore, are national concerns.

Who are these people who make up production teams? What do they do? How are they trained?
How can their performance be improved? Above all, what training and education issues does this
group raise, and howare these issues addressed? These are the questions that this paper explores,
with a particular emphasis upon one group of the production team. the technicians. They, among all
workers, are most able to leverage the talent and knowledge of scientists, engineers, designers, and
business strategists for they combine a knowledge of technical principles with hands-on skills How
we manage our educational resources to meet their training needs is a matter of utmost importance.

THE PRODUCTION TEAM

Products are produced by a team made up of four groups. assemblers, craftspersons, vpet ators,

and technicians
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Assemblers are unskilled or semiskilled workers who are usually engaged in routing tashs
that require little training  In many cases. assembly work now is done by robots Where manual
labor stillis required, employers look to workers from developing countries, at much lower wages.
Examples of such cmployers include manufacturers of shoes, clothing, furniture and eleetronic
equipment Assemblersare very susceptible to becoming displaced workers.

Craftspersons are highly skilled workers, trained in the use of tools and techniques for
specific processes and operations  Craftspersons include machinists, drafters, welders, electiicians
and carpenters When an industry changes tools or techniques, its craftspersons may become obsolete
and require retraining  The need for craftspersons is declining in areas where computer cuntrolled
machines and processes are becoming more widely used

Operators provide the man-machine interface for tasks like word processing, laser cutting,
electric power generation, truck driving, and robotics Operators interpret manuals and
specifications to make a machine work properly. Generally speaking, they work with devices such as
buttons, knobs, and displays on the “outside” of the equipment. When necessary, they make

€t . " P .
external adjustmenis ” In some fields. the need for operators i inereasing

Technicians, the fourth group on the production team, are the most criticaily important
members In the broadest sense of ti.. word, a technician may be thought of as a paraprofessional who
is educated and trained to extend the thoughts and hands of a professional in any one of a varicty of
ficlds such as medicine, law, accounting, and engincering The focus here, however, is on engincering
technicians—those technicians who build, modify, inst:.ll, maintain, repair and calibrate today's
complex new equipment that is found in places as diverse as manufacturing plants, intelligent
Y. ' ~gs, communication systems, hospitals, and power-generating plants  Some technicians are
production workers and some are service workers.

In contrast to the operator, who works on the “outside” of equipment, the techinician works on
the “inside” of the equipnient, where gears, computer chips, motors, liver optics, hydraulic actuators,
lasers, uitrasonic sensors and vision systems are found Tobuild, install, operate, and keep
equipment working efficiently, technicians must know about all the different devices of a machine
and how they work together. The types of tasks that technicians perform are shown in Table 1

To be competitive in the world economy, production teams are needed that may be
characterized as—
* Diversified
* [Focused on quality
* Oriented toward problem-solving
* Productive
* Responsive to change

* Retrainable
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Table 1. Tasks Performed by Engineering Technicians

e Perform tests of mechanical, optical!, hydraulic, pneumatic, electrical, thermal
and electronic/digital components or systems, prepare appropriate technical
reports covering the tests.

¢  Obtain, select, compile and use technical information from computer-controlled
measuring, recording and display instruments
Use computers to analyze and interpret information
Prepare or interpretl engineering drawings and shetches Write reports, working
procedures and detailed specifications of equipment

¢ Design, help develop, or modify products, techniques, and applications in
laboratory and industrial settings

® Plan, supervise or assist in the installation and inspection of complex technical
apparatus, computer equipment, and control systems

® Operate, maintain and repair apparatus and equipment with computer-
controlled systems

® Advise, plan and estimate costs as . eld representatives of manufacturers or
distributors of technical apparatus, equipment, services and/or products

® Apply knowledge of science and mathematics to data analyses while providing
direct technical assistance Lo scientists or engineers engaged in rescarch,
experimentation and design.

All members of the production team must be trained to focus on quality and to be productive It
falls more to technicians than to other groups, however, to be diversified, oriented toward problem
solving, and responsive to change  Alsu, technicians are more retrainable than other groups on the
production team:.

THE ROLE OF PUBLIC EBUCATION IN TRAINING THE PRODUCTION TEAM

Liach group within the production team requires training. The support of publie education n

providing this training, however, should not be equal for all groups

Training Assemblers and Operators

The role of public educational institutions in preemploy ment training of assemblers and niost
operators should be limited or nonexaistent Since 1981, hundreds of public institutions developed
programs for training robot operators This is an example of a costly mistake  Sinee the training

. . . o . . . b .
period is relatively short and the training content is specific tu a company s equipment/process, the
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training provided by the employer is effective and adequate Many of the jobs for assemblers and
operators will likely be filled by dislocated workers,

Training Craftspersons

Craft training for youth and adults has been and probably will continue to be conducted in
secondary and postsecondary vocational programs Butecraft training programs are changing, and
increasingly they are coming under scrutiny There's a growing recognition that students should
learn why, as well as how, something works, that they should know the principles as well as the tools
and procedures of their jobs So equipped, they become potential problem-solvers and, therefore, more
valuable workers In addition, they are more casily retrained when the job requires it.

Craft training programs also should be evaluated continually against the criterion of “supply-
versus-demand’’ to determine whether a program should continue and how large the enrollment
should be Inthe past five years, for instance, dozens of schools have created or upgraded welding labs
(typically costing approximately $300,000), while reports indicate that in the next few years
thousands of journeyman welders will lose their jobs, the result of implementing automated welding
processes

Training Technicians

Technicians require more than a high school educ: tion, but less than that provided by four-
year postsccondary institutions They must be trained in a well-designed curriculum that is
comprehensive and, probably, demanding. In the past, many technicians have entered industry after
having been trained in the military. Inthe future, however, most of our technicians for advanced-
technology industries will come from two sources.

1. Postsecondary programs in community colleges and Lechnical institutes

2 Special Retraining programs designed for workers from indust jal jobs that have beecome—or
soon will become-—obsolete.

Students who enter public postseeondary technical programs typically fall into two groups

students cighteen Lo nincteen years old who enter imniediately after high school graduation and older
adults who return to school because they are attempting to make a significant career change. The
public education programs that most successfully meet the needs of its students offer remedial
courses to those who are not sufficiently prepared either technically or academically

In cooperation with two-year postsecondary institutions, public high schools also serve a role in
training technicians through two plus two articulation programs  Simply stated, two-plus-two
articulation is an agreement between a high school und a postsccondary institution that enables a

student to begin an associate degree or its equivalent while still in high school, beginning with the
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eleventh grade Under prescribed conditions, credit for certain high school courses is given by the
postsecondary, degree-granting institution.
TECHNICIAN TRAINING PROGRAMS

If today’s technicians are to support the national competitive edga by being diversified,
problem solving workers who focus on quality and preductivity and who remain retrainable and
responsive to change, they ure being asked to assume roles with new significance and responsibilities
in business and industry. Consequantly, the curricula that train them need to be reconsidered and,
in many cases, redesigned.
Characteristics Employers Want in Technicians

The reports of hundreds of emplsyers have confirmed that they want technicians wiw—

¢ undersiand how systems and subsystems are interrelated.

® possessacombination of knowledge/skills in mechanical, electrical, fluid, thermal, optical
and microprocessing devices.

® have asirongbase in applied math and science and are capable of learning new specialties
as the technology changes.

¢ areadept in the use of computers for data acquisition, storage, manipulaticn and display,
for automated control of machines; for use in design.

@ have the ability to read, write, listen, speak and work with other people—in technice.l
teams, with others in the organization, and with customers.
Curriculum Changes Needed

The characteristics that employers require in their technicians call for three fundamental
changes in technicai curricula

1 Increase the interdisciplinary content of curriculum materials If we examine what's inside

most modern technological equipment, we find combinations of devices—electronic circuits,
gears, belts, mechanical linkages, motors, hydraulic systems, pneumatic devices, optical
sensors, heating/cooling equipment and a computer. If a computer or some other electronic
cicuit malfunctions because it is not cooled properly or a motor “burns out” because a gear
system is misaligned or “frozen,” who is supposed to fix these problems? The electrical
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technician? The mechanical technician? The computer technician? Today , the serviees of all

three would probably be required

Equipment has diversified but technical education and t. aining programs st’il produce narrow

specialists Industry hires them because that’s all that is available New technician curricula
should provide a broad base in electrical, electronic, mechanical, fluidic, thermal, optical and
computer technologies As student-technicians learn the interrelationships between these

fields, they acquire anorientation toward “systems ”

Teach the principles Today’s technicians arc the bridge between theory and hardware They

know equipment, tools and instrumentation, and they can work well with their hands. But
they also must be able to work intelligently—with their minds. To solve problems in today’s
complex wor'd of technology, merely knowing how something works is not enough, knowing
why is equally important Knowing why means understanding the operating principles of the
technology as demonstrated ir real applications.

Teaching principles calls for a substantial curriculum emphasis in apolied math and science.
Applied academic courses should not be “watered down” academics. Rather. “applied” means
that they are taught with relevant examples and applications labs wherever possible.

Departments of vocational education in forty-six states have already begun addressing the
need for applied academic courses Joining together, these state departments sponsored the
development of a high school course in applied physics called Principles of Technology This
course has been developed, tested, and revised By the fall of 1987, it will have been
implemented in 500 to 1000 scheols. Developed at a cost of approximately $3 4 million, this
cooperative project has proven that many low-achieving high school students in the general
track can perform very well in an academically rigorous course like physics if the principles are
taught through relevant, hands-on applications Development of similar courses in Applied
Math and Applied Communication are underway

Develop interpersonal skills Recently, a series of on-site interviews were conducted with

twelve major technical companies in a large midwest metropolitan area In the course of each
two-hour interview, the employer was asked, “If you could, what single characteristic would
you change in the technicians you currently employ?” Al twelve employers strongly
emphasized that their technicians ought to have better interpersonal skills, and that these
skills are needed both inside the plant and outside the plant.

Inside the plant, the employers said, technicians need to be team players who can cooperate to
achieve common goals They alsoneed to be able to comn.unicate effectively through speaking,
writing and by using graphics. Externally, service technicians are the representatives of the
company to customers—many of whom may not have an appreciation for the technical

problems with which they deal They just want things fixed—in a timely and pleasant manner




In addition to being experts, then, technicians are required, with increasing frequency, to serve

as public relations representatives

'THE CORE CURRICULUM: AN LFFICIENT AND COST-EFFECTIVE APPROACH

Fortunately ir this decade, educational institutions have begun tv recognize the need for
terhicai education that is broad-based and focused on teaching principles. The movement, however,
is slow and inconsistent and, in most cases, it lachs state leadership. The process would benefit
greatly from clearly identified statewide curricula in the various technologies—and curriculum
development should be guided by the concept o the common core.

A careful examination of the curricula needed for eight to ten different technical fields reveals
that over two-thirds of the courses are common to all fields. This suggests that a “common core”
curriculum could be implemented to serve the education and training requirements of nearly all the
technologies A curriculum designed to produce broad-based systems techricians should be made up
of two main parts a common core and a specialty sequence. This curriculum structure is shown in
Figure 1

Units in Chosen Technical Specialty sl
1 0‘x
oo ’ P‘\\
R
LaserElecteo Optics Microelectronics "(_\P
Instrumentation and Control Other New Fields *

Robotics Automated Systems

Technical Cote $°.h &
Electriaty Mechanus Materials  Thermics Contruls ‘,o\-’ ‘;(«0
Electroncs rlectromechamics  Fluids Graphics Computers A ‘3\"‘0
©
Basic Core
Mathematics Communications Sutoeconomics
Suence Compurer Literacy

FFigure 1 Core curriculum structure

The common core has two components. a basic core and a technical core The basic - ore
consists of courses such as algebra, physical sciences and sociveconomics The technie 1 core provides
broad-based <kills in areas such as clectronic devices, fluid power and the properti_s of materials.
This depth of study prepares the technician for concentrated coursework in a -pecialty arca

The second .1t of the curriculum, the specialty sequer~. «~sures that the student attains a

level of expertise in a chosen higir vl 2j- - “itizatias ‘The speeialty sequence nsually consists of five
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orsix courses Curriculum paths to become a technician in specific areas of specialization are shown

in Figure 2

T

LASER/ ROBO11CS/ | |
ELECTRO- LT AUTOMATED COMPUTER . |
O0PTICS TECINIC I SYSTEMS TECHNICIAN l !
TECHNECIAN TECHNICIAN L
r —————— 1

LASER/ ROBOTICS & : :
ELECTRO- INSTRUMENT AUTOMATED CONPUTER | |
OPTICS & CONTROL SYSTEMS COURSES , |
COURSES COURSES COURSES ! !
{ {

Lo _

+ + + + +
COM/MON{ASE
TECHNICAL CORE BASIC CORE

Figure 2 Advanced-technology curricula

The combination of the common core curriculum and specialty courses ensures that a
technician will have the broad knowledge base and flexibility necded to function efficiently in
advanced-technelogy occupations Ascan be scen in Figure 3, the common core makes up the greatest
part (more than 75%) of the technician’s training

A partial listing of the high teck fields of specialization that can be supported by the common
core curciculum includes. computers, telecommunications, computer-aided design,
robotics/automated manufacturing, instrumentation and control, laser/electro-optics, intelligent
building management, hiomedical instrumentation, and biotechnology

The majority of the technical core is founded un a basic core course called Applied Physics—A

Systems Approach It provides a broad knowledge base and directly supports high tech occupational

competency in four types of systems—mechanical, electrical, thermal and fluidic The emphasis in
this course and other courses in the core curriculum is on practical applications, real-world examples,
and helpful, unifying analogies of physics principles that enable a technician to treat problems in all
these systems with the same relative ease and competence
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ECONOMIC,
INTERPERSONAL
AND COMMUNICATION
SKILLS

TECHNICAL CORE

MATH AND
SCIENCE SKILLS

Figure 3. Proportional view of core curriculum.

Intraditional schools where several related engineering technolegy programs exist at the same
time and the core curriculum is not offered, courses equivalent to the technical corc courses are
offered separately to each of the several types of technicians. This is not efficient In schools where
the core curriculum is offered, these same courses may be combined into common basic core and
technical core classes for all technologies. This consolidation reduces the number of such classes,
malkes better use of teaching staff, and is more cost effective in terms of classroom and laboratory
facilities Inother words, schools can provide a better product at a lower cost.

Curricula based on the common core concept provide students with a broad-based, sy stems-
oriented education that opens up job opportunities not available to narrowly specialized technicians
This broad based preparation 21so opens doors to lateral transfer or promotion in industry and,
effectively, insures against job obsolescence and future unemployment

HOW STUDENTS ENTER TUCHNICIAN TRAINING PROGRAMS

Persons seeking entry into technician training programs may be high school students, students
Jjust out of high school, older adults who want to make a cas cer change, or adults who need to be




retrained because of job obsoleseence Figure 4 shows how these various ty pes of students enter
technician training programs

2 YEARPOSTSECONDARY PROGRAMS
ASSOCIATE DEGREE

TELECOMMUNICATIONS ROBO TICS/AUTOMATED MFG 'SMART" BUILDING MAINTENANCE
COMPUTERS LASER/ELECTRO OPTICS INSTRUMENTATION AND CONTROL
| - " ENTER POSTSECONDARY PROGRAMS T

| TECHPREPPROGRAM | TRANSFORMATIONS
® PRINCIPLES OF TECHNOLOGY —
PREPARED ® OTHER APPLIED ACADEMIICS ® PRINCIPLES OF TECHNOLOGY
® GRAPHICS ® GRAPHICS
® COMPUTERS o COMPUTERS
242 . S ® TECHNICAL COURSES
UNPREPARED
ADULT WORKERS

PRETEST/EVALUATION
GUIDANCE COUNSELING

5 |

~ - KIGH SCHOOL - -f
® TECHNICAL SPECIALTY AREA r

RADS GENERAL PROGRAMS
® PRINCIPLES OF TECHNOLOGY INVOLVING
® OTHER APPLIED ACADEMICS -~ SENIOR - COMPREMENSIVE HIGH SCHOOLS
® GRAPHICS AND
* COMPUTERS ARE/L VOCATIONAL CENTERS
----JUNIOR - -
SECONDARY-POSTSECONDARY OTHER HIGH SCHOOL PROGRAMS

ARTILULATED PROGRAMS

Figure 4. Ifow students enter advanced-technology programs

High School Students and Adults Seeking Career Changes

The path on the left side in Figure 4 is for high school students in the two-plus-two articulation
programs This process can provide students with more direction, better preparation for entry into
postsecondary colleges and time for co op or work experience The high school portion of the 2 +2
curriculum begins with a series of applied academic courses in math, science and communications. [t
also includes courscs in computer literacy and technical graphics, and an introduction to the
technology of interest

Persons who are not high school students participating in a two plus-two articulation program
. . ¢ b2 . . . . .
may need testing, evaluation and “tech prep” training, as shown in the eenter seetion of Figure 4
These students may have just graduated from high school, or they may be older adults wanting to

make a carcer change In cither case, they probably did not prepare adequately for entry into

technician training and will have to take some portion—or all—of the tech-prep remedial program

L {4 ” . . . .
The content of the “tech prep” program is essentially the same as the high sehool portion of two-plus-
two articulation
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Retraining Displaced Workers for Technology

As our industries continue the metamorphosis that began early in this decade, more and more
semiskilled workers will find themselves in jobs that have or soon will become obsolete. Specific
examples of this situation are evident in the automotive, steel and communications industries. These
displaced adult workers will have to prepare for new careers. If they want to remain with their
present employer or with a related industry, some will seek tobe retrained as technicians. Many of
these will have poor math and verbal skills and will have had little or no practice in using these skills
for the past ten to thirty years.

This past year, a “Retraining for Technology” program was tested in Southeast Tennessee with
a group of displaced workers in a copper mining processing operation. This program, called
Transformations at Copperhill, presents a new approach for retraining displaced workers for careers
in modern technology. It begins with testing and remediation in math and verbal skills, followed by
400 hours of technical training. The curriculum is built on the foundation of the Principles of
Technology physics program described earlier. It is supported by courses in technical graphics,
computer use, electronics, fluid power and mechanical devices S.nce last October, the first group of
workers have received this training by attending classes and labs after work, three hours a day, four
days a week. They are doing well. They plan to complete the program and take jobs as technician
trainees in the surrounding area. Currently they are being interviewed by employers in north
Atlanta, representing fields of manufacturing, telecommunications, process control and industrial
maintenance.

After they are employed, these retrained workers will be able to continue their education in
technology at nearby postsecondary institutions. This path for retraining displaced adult workers is
shown on the right side of Figure 4.

What is emerging is a holistic approach to training technicians for advanced technology

careers involving:

High school students
Adults involved in career change
Displaced workers

THE NEED FOR COOPERATIVE NETWORKS

'The plan summarized in Figure 4 offers a long range svlutior: to the need for the new ty pe of

. . . . 144 . . .
technicians, but it will not “pay off” until considerable resources ate invested and several years have
passed In the interim, we must find efficient short term ways to retrain and update our technical

workers in the use of the latest equipment, materials, and processes




Vocational, technical and community eolleges provide update training and retraining, but they
are faced with serious limitations in terms of facuity, up to date equipment, and curriculum
development In isolated cases, high-quality retraining courses have been developed and
administered in areas such as programmable controllers, statistical process control, laser welding
and fiber optics As long as schools work in isolation of each othet , however, updating and retraining
will suffer from limited resources and duplication of efforts

What is needed, statewide and nationally, is a network of sehools that develup new courses and
skills and then share with each other Consider this example Suppose Sehool A in one part of the
state has developed a course 1n statistical process control and has a qualified teacher School Bin
another part of the state has arequest from a local industry for a similar course  With a cooperdtive
networh, School B can access a data base, find that School A has deyeloped the course, and efTectively
“broker” the course to the industry 1n School B’s service area The course can be taught by School A
at School B’s facility, taught at School A, or taught by School B using the currieulum developed by
School A

RECOMMENDATIONS

The most important group in production teams, the technicians, are in short supply vday In
addition, many of those that do exist are inadequately prepared o dedl successiatiy with the forees of
change so that they can remain in modern technical employ ment Asa result, they cannot participate
as cffectively as they could or should in the delivery of high-quality, cost efficient products, processes,

and services in the modern technological world. They cannot, in effect, contribute effecti ely to the

economic development of our nation
The following recommendations are offered to help solve this problem

1 Program offerings for craft worhers, assemblers and oper ators should be evaluated frequently
to determine whether the supply is outrunning the demand Where the need 1s valid, students

should learn principles as well as tools and procedures

2 Technical education and traming should be focused on completers at the two yeal

postsecondary level

3 Techmeran education/traming curricula should be i estructured alung the following hines
a Core curriculum concept for a cluster of technologies
b Strong base in applied math, seience and communicationinterpersonal shitls
¢ Systems-oriented courses and programe,
d Emphasis on interdisciplinery shills and principles

Statewide models of core curricula should be dey eloped and tested

4 High school students should be counseled and persuaded to begin preparation for technieran
education/training in the eleventh grade or earlier through two plus two articulation

programs
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141
Postsecondary teehn.cal programs should not be “watered down” to accommodate unprepar ed
B
students Instead, postsecondary institutions should test incoming students and place those

oo ” .
who need itinremedial “tech-prep” currieula

Long-term industrial training programs—designed to up grade the teechnical abilities of current
and displaced worhers-—should concentrate on building a strong technical foundation instead
of concentrating on narrow training about specific cquipment or proeedures that are likely to

become obsolete withina few months or years

Specific retraining/upgrading courses for industry should be offered by public technieal
institutions through 4 cooperative statewide network to broher other institutions’ courses and

eliminate duplication of curriculum development and other institutions | resources
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National Roundtable on Economic Development
Preface

Leaders from business, education, and government met an Nashvlle, Tennessee on July

17, 1987 to discuss the evolving tole of commumty, tecluncal, and junior colleges m helping

meet the nation’s future human tesource needs To stimiadate the mitial conyersation. th ee

policy papers were prepated by Pat Choate JK Linger Stwant .\ Rosenteld, wid Dantel M.
Hull

The diversity of regronal. state. and local economie requineme nts Challenged ¢o weensus
R tal

formation, but Roundtable participants did leave the mecting after a loag and spiited

iscussion with an overwhelnung agreement in three areas.

First, participants agrced that community, techmeal. and junior colleges should prepare
tal . a. Iy

to play o significant role i the process of creating ¢ more competitine and productive work

force In order to do that, the colleges will have to organize i a vartets of wavs that best
tal tal R 0

reflect the needs of thew local economie community

As Roundtable co-chan, former North Carolina governor and state community college

president Robert Scott sad. “Conmunity colleges e unmquely positioned to play a major tole

i cconomic development. They 1e positioned geograplueally. They offer low tuwitton. They have

an open door philosophy s community, techmeal, and junior colleges are positioned to

respond quickly

Dovetalmg his remarks with those ot Scott. former Mississippt Governor Wikl Wanter

teminded fellow partieipants of the cconomuce stakes mvolved i then discusston. “We can

make substantial mvestments i phystcal structwee . we can budd tour-laine highways and

we can crcate water and sewer systems, but unless we have an imvestme st i human bemngs

that will enable them to compete tor higher sicll jobs, we will not be competitive at the

community level, the state Tevell the regional Tevel, or at the national level .. and 1t s miy

Judgment that the aation’s commuuuty, techmcal, and Jumior colleges 1epresent a hey plaver
tal R . tal R 0

helpmg the Amencan cconomie community transform the work force to meet present and

futwre challenges Tlas s a new aole tor most of the colleges, but it s a more mpottant and

vital role than then traditional 1ole ™

That position was solidly supported by Wilham 1° Withs, General Manager of the

Tennessee Valley Authonity who stated, “Fhe colleges are e that 1ole They don't have a

chorce They are myvolved i education and traimmg that impacts ccononie dey elopnent and

they are gomg to find that nvolvement imcaeasig When a local company says we can't

match our new technologies with talented workers, the local college has got 1o be part of the

solution to that problem ™

§

Wiy




Esther Schaeffer. Vice Prestdent of the National Alliance of Business, cautioned that the
chailenge of human tesoutce rtenewal was so great and so comples that the colleges should
seek broad Iimkages across all hnes to enhance then effectiveness, Schaefter beheves that
community, techneal, and jumor colleges mcreasingly will find themscehes e the wole of
“comenet” and “broker;” serving as Key mstitutions m mashalling the assets of the

community m the service of human resource renewal

Sccordly, Roundtable participants agreed that the commumity. techical, and juniot
colleges could fill a substantial portion of the ongomg education and traming needs of a large
segment of the U.S. labor population. However, it continues to be mupetatne that the colleges
accurately assess and respond to then local employer community needs, This 1epresents no
small challenge as technology dinves and conmplicates business leader decisionmakimg to the

point that long range projections are difficult to obtan

Roundtable participants determuned that, when making decstons about Low to organize
their assets as they set about dehivering istruction that prepares a competitive and
productine work foree, it s important that community, technwead, and junior college educators
continue to 1espond to the changing needs of students who walk through the open doot. They
emphasized that care must be taken to see that the “open door” does not become a
“revolving” door by beconmung academically selective o by bhecomung prolubitively expensive.
Morcover, Roberts T Jones, Assistant Seeretary at the Department of Labor, pomted out,
“Thirty pereent of the new workers @we going to be Black, Thspanie, or women The avetage
age of workers will be older — 35-39. ... These folks will reflect meagor challenges in terms of

motivation and mintmum competencey skills. Other people are gomg to be moving out of jobs,

50 some of yowr chentele 1s gomg to be a group of people who aten't partteularly excited
about being rettamined when. i fact, they've been sttong unton members i highepas g jobs
for a number of years ™ These adults represent w new chadlenge e terms of taming relevancy

and cwrntculum development.

Roundtable participants indicated that commumty, techneal, and jumor colleges ate a
logical delivery system for technology trtansfer activaties, for technical ttanung, tor hteracy
traming, for customuzed ttaining — for whatever tammg mdustiy needs its work foree to

have

Third, Roundtable participants agreed that the "nontraditional”™ student became the

traditional student at communty, technical, and junior colleges a long time ago

“That's somethimg weve alicady dealt with — and weve been dealing with 1t (o a
greater degree than most mstitutions,” sard Bdward “Sundy ™ Sanders, Whinlpool's nianager of

government relations and traning i Arkansas
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IHwever, as Fiora Edwards, president of Middle: ex County College, pomted out, "We
are faced now wah two conficting sets of proposttions We've expanded access, and we've
upped requirements. We're looking at students as college material whom we never thought

were going to be college matertal.”

It was just this conflict that prompted many of the participants to rally behind the
concerns of Philo Holland, vice president, Sears-Roebuck and Co. “We need balance between
our basic educational mission and possibly economic development ..o T would hope that we
do not conclude that as a primary mission cconomie development should be required of
community colleges throughout the country,” he said, “because, e fact, job preparation, m my
opinton, is a far more mportant role ... If we don’t have youth, young adults and adults
basweally ttaned with a solid foundation of education skills. we don't have much of a chance
to go further in high teeh kinds of skills ™

James R. Adams, president of Southwestern Bell Telephone Company, concuried with
Holland i saying, “I'm a busmess person, so [ keep looking for focus when we are talking
about cconomic development. .. The objective ought to be primartly job placement and job
rammg That doesn’t rule out some of the more creative economie development
collaborations between the colleges and the cconomie communty It just means that sort of

»

activity ought to be kept ain proper perspective.

Can community, techmeal, and junior colleges accomplish the goals of economic
development that will ensure U.S. global competitiveness? The concensus of Roundtable
participants was "Yes, but 1t will be a difficalt Job.” As Sandy Sanders sard, “Whethet or not
IUs artiendated as a goal or an established poliey, economic deyelopment 1s part of the

community college activity. and part of the community college movement.™

As for what conumunity, techinreal, and junior colleges are domg to prove thewr sineerity,
Nolen Ellison, president of Cuyahoga Community College, pomted out, “Community colleges
are "bullish” on economie development With o1 without federal legislation, college presudents

are out there i the trenches working with busmesses.”

Roundtable participants were quick to remforce. howeser, that 1t 1sn't just (he
community, technieal, and juior colleges who st gear up to help owr nation become more
competitine and productive. Roundtable panticipants recommended a “multt institutional”
approach, setting as prionities collaboration, poitnershup, and networking between education,

business, and governnient.
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“Somewhere atong the hne, T hope we say this,” said Michigan State University

President John A, DiBraggio "It {geanng up for cconomie development] isn't solely a

community college’s function, or a unr rsity’s function, ot a four-year coliege's function, or

secondary school's function Quite frankly, we're alt m it together, and if we Jon't all pult
together, ther the nation is going to be in dafficulty . And direetly o1 mdirectly, an ow
institutions are going to be m difficulty.”

by James F McKenney
Associate Director
Keep America Working Project
AACIC

W. Carrot' Marsahs
Program Manager
Ihgh Technology Demonstrations

Tennessee Valley Authority
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ROUNDTABLE OVERVIEW

EDUCATION AND ECONOMIC DEVELOPMENT:
MORE THAN A RHETORIC GAME

by Cassy B Jordan
Center for Ocenpattonal Rescareh

and Developent

“Demographies 1s a fascutmg game to all of us.” saad former North Caroling Governol
Robert W Scott as ue Roundtable on Education and Economuc Dey elopment began to wind
down for the day Twenty-one education, business, and political Teadets engaged m a hard and
fast exchange of demographics and the role of the community, teclhinical. and Jumor colleges
on cconomice development on July 17, 1987 i Nashville, Tennessee And aidhough
demographies are not always as clear as erystal, demographies are about the only sound Wiy
that educators, poliicians, and business people have to predict tuture trends. So it was a day
of demograplucs and prophesies, sponsored by The Scars-Roebudck Foundation and (he
Teunessee Valley Authority. 1t was also a day of bramteasmyg — and bram-tesung —
discussion folowed by recommendations. Participants used papers wiitten by four of

cducation’s trendsetters as catalysis 1o their discussion.

Litde talk was devoted to dollars Some people mught fmd that cuttous among a group
of educators. poliicians, and busmess people who discussed cconomie development Pethaps
the US Assistant Seeretary of Labor explaned why best. Roberts T Jones said that i the
next few years, “Fhere’s hkely to be an embartassment of 1niches i the amount of tranmg
dollars that are avatlable ™ Jones, who oversees the adnunistiation of all Employment and
Trammg Admmistraton progranms (inclnding the Job Trammyg Partnership Act). contimuced,
“Not only do we see taming becoms 2 one of the top protities of collective barganung now,
but we have this discussion of 1TAs and the tax meentives tor corporate mvestment i
trammg ™ “ITA™ 1efers to a proposal to mutate individual traiming accounts, simila to "TRAS.”

mdnvidual retirement accounts

“Congress will pass a billion dollar tamimg program for rettanung workers tnis year
the midst of the worst budget crisis ever 1 think the st would be substantiaty longer 1f
vocattonal education could ever straighten up s poliical act,” Jones sad, adding that he
believes the amount of voc ed morey will marease I fact, Jones predicted that “there will be
more money per Ametican worker between private and public resources i the nest 200 years
than weve ever seen before” and that communuty . technical, and junior colleges are gomg to
find themsehves "not wondermg who pays tor 1t but more nnvolved 1 the issue of 1oles and
functtons and productivity The dollars must be there, because we can all lose m this national
struggle for global competitn eness cducators, busimess peisons, and covernment otfi tals

althe There's sometlung at stahe for us 2l Jones coneluded
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The focus of the Roundtable talk was ore what toles and functions ¢commuity.
techmieal, and junior colleges should play e econonne dev lopiient activities - and how they
can make themselves most tospuiisive, s fiowni, aind prodacine e the progress, Tooe el
agamn. the talk twned to demographucs and predictions, For example, many quoted statistical
soothsayers who prediet that the new enttants mto communtty, technical, and junior < otleges
arc gomg to be Black. Hispanic, and on female, that the average age of the work force will be

35-39 (older than they are now), and that there will be a sharp merease m imnigiants

“Many of the people who will need trammg will be angry. particutarly.” Jones said
emphatically, "if theyre bemg tramnced to be widget makers when they've been sttong union
members in high-paying jobs for a number of years ™ Jones proved huyuselt a plam talher more
than once. "Swe, iUs great to have a beautful campus, 4 community colilege, a technieal
program, and say “conmie on over hete — have we got ¢ deal for you.” But it's a fraud i ternms
of that worket's secutity and the ability to survine an that labor market — particularly 1f the
substantial portion of them (students) are mmotities and women amd mmnugrants and people

who have not tradivonally participated o the programs and have a weaher basic set of shills,

"I think we're going to have to change the process, A pstion of owm society has neven
Leen tooked upon as a significant contributor to the tabor foree m this country 1Cs been
social issue, but not a pohtical o1 cconomic 1ssue. Now 1's an cconomic issue Black and
Hispanie populations are to a sufficient degree not participating, They'te rot 1 yout
community colleges They're not benefiing rom the process In the neat ter years. either

vour systems won't be full or these people will be m there,” sad Jones

Listher Schacffer, viee president of the National Alhance of Business, remtorced Jones
"We're talking about students who havent come dlose to getting into a commuuty college
door. who never made it to agh scnool or made it through high school and are. therefo, e,

undereducated Yet these we the people that employers will be needing, because the pool s

drymg up m terms of entiy-lesvel workers.” she sad

Much of the day was spent determmmg how  conumunity . techimcal, and junior college
programs could meet the needs of this entening group of students at the same ttme they are
meeting needs of a more highly skilled worker. What nught be the nght activity tor one
mstitution o1 one kind of student nught be the wrong actnity for another., The concensus
became a realization that meeting economie desclopment geals would reguire lughly

sophisticated and diverse nuplementation stiategies

Scheaffer remarked th oo o0 solution hes i having communty . technmeal and junion

colleges continue to meet a series of needs through a varrety of activities Those activitios
mchude 242 amd 2- 242 They mclude customized ttammg They melude sone of the more
claborate or extended customized tammg - or whateser one meight want to calt the more
genente tramng UI'd hke tor 1t not to melude remedation, but 1t will for awhile because so

many of the students aren’t gomg to have 1t as they come up from K 12,7 Schaetter sand




During the discussion, the problem of preparmg a work force to enswe economie
competitiveness and productivity, 1 ¢, national prospetity. became elear. “The problem,” as
Schaceffer descnibed at, “1s much bigger than any onc mstitution, much bigger than all the
pubhc¢ msttutions combined, mach bigger than the private sector ¢an handle I different
communitics, there are different institutions, both public and prvate These mstitutions have

to get together and sort out roles and responsibilities.” Schaefter said

What are those roles and responsibilities” Scott set the stage for those answers at the
discussion’s outset when he sand, “There's a rescarch mmangle that's even more nuportant than
the one in North Carohma 1Cs the significant triangle of imteraction that's cavolving across the

country between government. busmess. and education.”

Communty, techmeal. and jurior colleges will play a sigmticant 1ole i that triangle
“An avalanche of responsibility for educating the U.S. pepulation is goimg to be placed on
communmty colleges,” warned Washimgton, D C. Federal Laboratory Consortiun tepresentative

Lee Rivers.

2art of that avalanche will be meeting the growmg need to retram adult workers. As
Middlesex Ceunty College president Flora Edwards said, “Without the proper support by
educational institations. we'll have an awful lot of people competing tor jobs that don't exist,
and not enough people qualificd for the jobs that do exist. The terminal degree 1s a myth i a
chmate that requires lifelong learmng By the yvear 2000, an ithterate will not be one who can't

read Anlliterate will be one who can’'t learn, unlearn. and learn agam.”

The ability to tram and retiain the necessary work foree is the key to enticing
businesses into a community Former Governor William Winter of Mississippt shared an
ancedote that tlustrates this point. “As governor of Mississipp- "ve been frustrated by hav g
seen a tume lag that was catchmg up with us I recall with gieat disappomtment the

experience Thad just weeks alter I was immaugurated

“The director of ow department of Economie Development ealled me at the mansion
and said, ‘Tve got some good news, You'te gomg to be able to announce the location of a
major clectienics plant — a higheskilled, lugh-wage company that's comimg to Mississipp© |
could savor the experience of standing up m tront of all those TV cameras and talking about
this plant that T could take no eredit for having gotten, but which was conung fortuitously .
Just as 1 was maugurated as governor, But 1 got another ¢1ll — same man — who said, 'l
have some bad news The company 1 told you about isn't conung,” ™ Winter stopped for a

moment to let the Roundtable simmer
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"I called up the CEO T met with him, e said he hked everytlung about Misstssippr —
the business chimate, the structute, the ttansportatton, the community attitude, the location,
the distribution facibty ‘But we took a survey at the last mmnute” he said, ‘and we weren's
satisfied that Mississippi had an educational stiucture that was capable of producing the

skilled people we need,”” said Winter.,

e paused again, and then added. T came back to Mississippi. [ called a meeting of the
heads of the juntor colleges and others, [ told them that story. Out of that expentence. T think
we began to develop an understanding of what's imvohved We can build four-lane highw ays.
create water and sewer systems, make all kinds of imvestments. But unless we have an
investment in human beings out there that will help them be competitive for jobs that call for

increasingly ligher skills, we're not going to be competiive ™

Most of the day, however. was devoted to discussion that hinged on finding ways to be
collabotative. to be cooperative, There was talk of hinkages, partnerships, and networks, about
how the community college 1s uniquely positioned and 1s not an “nory — or maybe kudzu-

covered” nstitution, as former Governor Scott desciibed other mstitutions.

Cuyahoga Community College Distriet president Nolen Ellison said this country “i1s not
a neophyte in terms of taking theory and applying 1t in practical context.,  We've
demonstrated to the wotld that we can take federal resources and make them state-focused
and community-based to move theory to practice i converting human resources to meet
cconomic development needs” About his colleagues in the American Association of
Community and Junior Colleges Elhson said, "We're not imbued with the nory-tower notion

that presidents ought not to be out i the trenches building partnerships.”

Edwards followed Ehson’s temarks with the question, “Iow do we forge partnerships.

not only with industiy. but with our major research universities?”

Rivers aited a problem rather than giving an answer, “We can still generate plenty of
basic saientific knowladge. However, I thuink one of the cntteal problems that we have finally
recognized is that the nation has an inabthity to convert knowledge itto technology m the
form ot goods, products, and services to compete m the world matketplace Comnunity

colleges .. should position themselves i the apphcations end of the R&D spectrum ™

ERIC

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

Rivers” position was seconded by Bill Withs, general manager of the Tennessee A alles
Authonty Willis described how TVA wocked with local commmmity coleges 1o help produce a
more highly shilled work foree by retrammyg 1700 workers v Bast Tenmessee He alae
descrtbed o partnershup between a conmunity college and General Motors 1 Alabama to
develop w work force that had the baste skills GM wanted Willis praased community colleges
for mecting the challenge of developmg higher levels of literacy among workers who necd
remedial help “But” Willis sind, “we're gomg to have a look at the whole division ot Tibey
between our .« colleges L to see that programs dovetat and support one another  This
2+2+ 2 thmg s a way to get at that 1t's gomg to be a tenific poltical job to overconn
[existing barners] to do it But folks, weve got to roll up our sleeves and go to worl

becaase the demands have been placed on us, and we've got to get at it ™~
b g

The models we use across the nation 1o aclhieve economre development goal~ «
widely. Al Lorenzo, president of Macomb Community College. cited three reasons o oot
policy on ways community, technteal, and junior colleges could addiess econonut
development needs wouid be impossible to implement, “Figst,” according to Lotenzo.
“community <oleges evohve o dramatieally different ways across the United States They see
then roles dufferently. depending on then perception of then miussion. Second, each state’s
cconome strategres may be different Third, the sttucture of cach state government may be

different, makned the wavs o wlich they deal with colleges different from state to state

Roundtable participants also discussed the necd for balance Phulo Holland stated, “We
need balance between our basic educational mission and econonie development 1t we don't
have people who are ttamed with a sohd foundation of skill and understandimg, we dont line

much ol a chance to go turther m hgh-tech kmds of tamimg”

Purtiapants were reluctant to linmt the scope of community colleges, vet quick to posnt
out that community, technical. and juior colleges should work to recogmze that they are onh
part ol the tramework with the capacity to educate Monty Multanen, mmediate past
president of the Natonal Assoctation of State Duedtors of Vocational Edication. pomted out
that the "network of community colleges within a state can be 1 tremendous tesouree for

domg things Itke small busmess development centers.”

Lsther Schaetter added “We should avord the tendency to look at the connmuniiy
college system mosolation and not to recognize the whole host of situtions i v diious
communities, be they unnetrsities or other tanmg tacilities 10 moumbent apon community
technical, and junior college representatnes to defime then 1ole morelation to whatever clse s

out there mthen commnnnty,” sard Sehaetfey
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One of those roles 1s in job creation, and m creating the nght kind of worker to fill
those jobs. Jim Adams, president of Southwestern Bell's Texas operation, explained, “"When
kill Clements, our current governor, asked me to look at Job creation in Texas, we found that
we didn’t have the infrastructure that would yield trained employees. It's a much sexier topice
to talk about employees with graduate degrees, to have a certain atomic scientst that can do
this and this and that — or a Nobel laureate. But businesses are looking for people who are
trained in brotechnology or lasers — who know how to read and write — who know how to
work with people with a business-hike mind when they walk from door-to-door fixing
telephones.”

Scott concurred with Adams, but pointed out that there were some interesting conflicts
in what business says it wants. He referred to a series of small conferences held recently in
North Carolina with representatives of industries, metal working, agribusiness, chemicals,
electronics, and the textile industry. “1 asked them to come sit with me und a couple of our
senior staff,”” Scott said. “What we found out was that our CEO's want people who can think
and who can make judgments. They said they can teach them skills. And middle management?
Middle management wants somebody to do damned well what he's told and not to think! But
they agree on one thing; they want us to stay n touch. Otherwise, they said, we'll be out of
the ball park and won't be doing them a service,” Scott said.

Al Lorenzo cited a similar circumstance Over the last two-and-a-half years, Michigan
Bell Telephone Company has conducted 1600 face-to-face discussions with manufacturers in
Southeastern Michigan. “Sixty-nine percent of them said they don't require a high school
diploma for employment,” said Lorenzo. “I guarantee you that those same manufacturers will
be angry in five years because their work force isn’t retrainable. So I think nstead of asking
industry for dollars, we should be asking industry to begin requiring successful high school
completion so that there’s at least some standard,” he said.

Ralph Doshier, corporate education manager for Texas Instruments (TD), sad,
“Technology turnover requires us to do continuous retraining. Our biggest problem night now
is finding qualified people, qualified technicians. We can find all the engineers we want.”
Doshier pointed out that TI requires the Associate of Science degree and that company-
sponsored efforts to get the current work force at TI upgraded at local community colleges
met with problems. “The 1ssue 15 how you get a vast pool of peopic who never even got
through high school to have the desire to not only finish high school, but go on to develop
marketable skills,” he said
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DiBiaggio said the problem isn't restricted to Michigan or Texas industries In my

discussions with Lee lococea, Roger Smith, and Don Peterson — all of whom I know well —
we talk about these matters . .. the fact that they're employing someone on the assenibly line

today who must have certain kinds of analytical capabilities, be able to read itelhgently, and
who must be able to deal with the technology they face. ... Teo many of our students
coming out of Ligh schools do not have those abilities. I tell our students that the most
important skills they'll acquire while they're at our institutior are the abilities to thunk dearly,
to view and to listen and read intelligently, and to be able to analyze information, synthesize
it, and be able to apply 1t to their lives — because socie.y 15 5o dynamie that this 1s the only
way they're going to be able to survive The fact of the matter 1s that they do acquire that

capacity, no matter what discapline they study,” said DiBiaggio, who added that young people
are now mature enough to make career decisions wlale they're in high school, and that our

society “has prolonged artificial childhood.”

Chet Francke, general director of Joint Education Activities and responsible for jomt
education programs administered by UAW and General Motors, said that he was “curious
about the absence of the word ‘student’ in any of the questions or any of the matenal.
There’s a lot of concern about what our employers are interested 1, and 1t seems to me that
ought to be an issue that’s not missed when vou're talking about the role of an educational
institution.”

Responding to Francke's concern, Eilison stated, “That’s where local college leadership

1

is going to anse,” emphasizing that community colleges must keep then role as a service

provider to students sacrosanct.

Former Governor Winter shifted the discussion a few degrees by pomtng out the
unique role and opportunity community. technical, o1 junior collcges have i« rural setting.
Winter, citing the negative economice pressures in rural Amertea. supported the position of
author Stuart Rosenfeld that there must he a network of assistance for rural arca cconomi
development: Winter reterated his contention several umes during the day that a “communty,
technical. and junior college role in economie development 1s one of the most essential
elements an the preservation of the vital rural cconomy that, m turn, supports namerous 1l

.

communities throughout the nation”’

Edward Sanders, manager of government relations and traming for the Whirlpool
Corporation in Arkansas, Jomed m the assessment. “In the rural areas, more so than urban
arcas, I think communmty colleges must be diectly mivolved in helping then local communty.
The rural college has a lot of power that can contribute significantly to the ovetarching
commumty strategy in local economic development The rural commumty 1eally has an

obligation to be a dependable cutalytic agent for economic development and growth.” he saud
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Nick Nichols. in his third term as executive vice president of the Communieations
Workers of America, addressed the question of leadership. I recently looked at a number of
grani requesis from varnous community colieges. Nene out of ten of them deait with setung up
new businesses. If you're going to increase students, you're g;()lng to have to have something
that appeals more to the person who pays the taxes. I think setting up new businesses 1s
great .. but I think you have to be very, very careful that what you do benefits the
community and doesn’t just make one entrepreneur rich while bringing in only low-wage —
very low wage — industries into some places. So what you're doing,” said Nichols, “15 using
tax money to bring in an industry that would get one or two people rien while the rest of the
people continued to work at very low wages.”

Like Nichols, Bill Willis talked about students, sayving what we have now is basically
what we get, at least until the year 2000. “It will be the year 2000 before we will see the
results of an increase in the birthrate. We have a great task ahead of us to retool this work
force, the one we have now. If we're going to be competitive over the next 15 years, we're
already in the game. We have to concentrate on that,” Willis stated.

Chet Francke concurred. “Retraming your current work force becomes a very critical
issue. You can't always go out and lire the skills you want. You have to build them mside.
We have 600,000 employees. We have about 50 to 75 thousand who are illiterate, and that’s a
problem we're concerned about. We're also facing a very sesious problem with dislocated
workers. We've announced plant closings that wall 1dle about 40,000 employees between now
and 1990. ... The budget for our [retraining] activity 1s about $260 million a year I think 1t's
about $600 or $700 milhon annually for the corporavion as a whole. ... The communty
colleges have been very useful in helping us in our training retraining efforts Our
headquarters is built on the campus of Oakland Community College and several of our other
UAW/GM Centers are built on leased community college property. That's the beginning of a
close relationship, and 1t extends to more than just landlord.tenant,” Francke explained.

Retraining adults was on every Roundtable participant’s mund. In that regaid, Monty
Multanen said he hopes the concept of 2+2 and 2+ 2+ 2 “stays on the front burner as a
national focus because 1U's driving the right kind of people local secondary and postseconddry
educators, busmess persons, government representatives around the table, to end up making
more efficicnt use of resources. I think the students will respond. .. I think any Ume we can
make resources between the elementary, secondary, and postsecondary schools more efficient,
we're freeing ap dollars to take care of what I see as tlus huge. increasing need for retraming

our adult population,” Multanen said
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Al Lorenzo emphasized the priority to prepare students well "At the risk of sounding
negative, I don't know of another mndustry m the world that's pard fully for products that
don’t work — well paid, in fact. K-12 districts can get full-prople funding when students go
back the second and third time through aduit education programs. We m the community
college sector don't get full-people funding for the people in our regular programs, so that's

an ncentive to not make education work the first ttme,” he sard.

And so, amidst the demographies and the prophesies, the talk did eventually turn to
dollars, with Nichols, Francke. and Doshier agireeing that mdustry and government must work
together to continue to ensure that the dollars for ttainng are there. Because, the way they
see ity industry always pays and 15 willing pay, i one way o1 another. I s simply a question
of making thewr mvestment count. It was busimess and government, after all, who financed the
Roundtable discussion. In the twilight of the discusston, Jim Adams of Southwestern Bell,
broached the topic of accountability. “I'm comineed that there are two subjects that'll raise a
crowd anywhere you go — sex and economic development,” quipped Adams. “1t's just
something that we love to talk about these days ... The problem 1s, we end up talking about
i, a lot of words. The question is, 1s something happenring” I'm afiatd .. we'll end up domg
the same thing. Il be more of a taf issue than it will be dniding and taking a territory, the
way we do a wai. You do this, another person does that. I think the Job of community
colleges ought to be job pilacement, job trammg . . domg whatever seems to work toward

creating a better-equipped work force,” said Adams.

In the end, it was more than a day of quoting demographie data, proclaiming
prophesies, or worrymng about who pays. It was a day of planting, the kind of planning
generals do before a war And, as m war, the education, bustess, and government leaders
sitting around the table on Friday, July 17. 1987, focused on strategres. Now., they sav, ait's
time for all good men and women in commumty, technical, and Juntor colleges to marshalt
local human resources and get down to developing tactics i this forced march toward our

natron’s economic development.
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