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Foreword

Increased erionomic competition among states and with other nations has focused greater
attention than ever before on factors related to economic development. Indeed, the varied
initiatives and demands on the system of higher education to provide leadership and
support for the local, state and national econOmic development agenda is creating both
new opportunities and new challenges for American and Missouri higher education.
Missouri Higher Education and Economic Development Stimulating and Abetting insightful
Action provides an overview of the issues and describes the variety ci roles higher
education has in support of the state's economic development agenda.

The internationalization of the economy and subsequent global competition, the rapid
changes in technology and attendant demands for a skilled workforce adaptable to
changes in the workplace and capable of lifelong learning, and the changing
demographics present emerging challenges to state-level higher education policy plan-
ning and development and to higher education institutions. As part of a series of reports
to the Coordinating Board for Higher Education, Missouri Higher Education and Eco nomic
Development Stimulating and Abeffinstinsightful Action provides an overview of issues and
background on a topical subject of interest and concern to the Board and to the citizens
of Missouri. Other reports in this series include Manpower Trends and issues: A National
Perspective, A Missouri Context; as well as Challenges and Opportunities: Minorities in
Missouri Higher Education, the Invisible Campus: Off-campus and Out-of-district instruction
in Missouri; and Report on Student Financial Aid in Missouri. In addition, reports describing
needs for off-campus and out-of-district instruction in three regions of the state have been
completed.

Individually these reports present information and background on the policy and planning
issues associated with the Board's public policy goals. Collectively, the reports provide
an overall context within which the Board plans, coordinates, and establishes policy for
creating an environment which enables Missouri's colleges and unkersities to improve
continually their instruction, research and public service.

Charles J. McClain
Jefferson City
May 1990
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Executive Summary

Increased competition among states and with other nations has focused greater attention
on factors related to economic development and has fostered an increased awareness by
higher education leaders and other officials of the potential the system of higher education
has for contributing to the economic vitality of the state. Indeed, a major public policy issue
today is the role of higher education in economic development.

Higher education's role in economic development must be viewed in the context of the
major transformations now occurring in American society: the shift from an industrial-based
to a service and high technology-based society and the emergence of a highly competi-
tive, international economy. Historically, American higher education has been responsive
to the many and varied demands placed upon it by its constituencies and has always had
an essential role in stimulating insightful action in periods of change.

Owing to the potential for significant contributions of higher education to the state's
economic agenda, this report describes issues, roles, and analyses related to Missouri's
system of higher education within the context of the state's economic development.

The Section I of the report provides an overview of the changed context of economic
competition. The emergence of a global economy, rapid changes in technology and the
attendant demands for a skilled workforce adaptable to changes in the work place and
capable of lifelong teaming, and changing demographics combine to produce unique
challenges for the nation and those states competing for new jobs and economic growth.

Section II of the report demonstrates the necessity of a quality teacher corps for economic
development by providing an overview of the United States and selected nations perfor-
mance on some factors ci education including student performance on measures of
science and mathematics achievement, postsecondary enrollment and graduation dis.
tributions in science and engineering, and a discussion of the need for, and factors related
to, increasing enrollment in America's postsecondary science and engineering programs.

Section III of the report provides a discussion of college and university roles in economic
development While the primary role of higher education is the development of human
resources, emerging roles include economic research and analysis, capacity building,
providing technical assistance, technology transfer, and new business development.
Types of higher education kistitutions and their possible roles in economic development
are discussed as well as the current involvement of Missouri's colleges and universities in
selected programs. Also presented are the Coordinating Board's past, current and future
studies and reports that provide valuable information for the development of plans for
strengthening the role of Minouri higher education in economic development and plan-
ning for the future economic vitality of the state.

A comparative analysis of some factors of higher education related to economic develop-
ment for Missouri and ten of its competitor states is presented in the Section IV of the report
These factors relate to higher education research capacity and research funding from
federal and state government sources.

1 1

vu



The preparation of this report requWed the gathering of information from many sources and
could not have been completed without the special help provided by Mr. John S. Johnson,

Manager of Business Development Missouri Department of Economic Development.

The National Science Foundation provided much of the data used for the comparative

analyses of Missouri higher education and that of its competitor states.



Introduction

A major public policy issue today is how states can improve the quality and performance
of their higher education institutions and systems in general and how they can better
respond to the many and varied initiatives and demands placed upon them related to
economic development issues. Th increased economic competition among states and
with other nations hes focused greeter attention than ever before on factors related to
the quality of the educational infrastructure as it impacts on economic development.
Such attention has fostered increased awareness by business, elected officials and state
higher education leaders on the variety of roles higher education has in contributing to
the economic vitality of the nation and states. Owing to the potential for significant
contributions of higher education to the statia's economic agenda, the Missouri Coor-
dinating Board for Higher Education directed that this report be prepared as one product
of its Action Items for 1989-90 related to the Board's constitutional and statutory respon-
sibility for strategic statewide planning.

Any discussion of the role of higher education in economic development must be viewed
in the context of the major transformations now occurring in American society which
include the shift from an industrial-based to a service- and high technology-based society
and the emergence of a highly competitive, iiglobar economy. The changes now
occurring warrant a thoughtful appraisal of the state's and nation's ability to respond to
the major forces shaping our future economy: the Internationalization" of the economy
and subsequent global competition, the rapid changes in technology and attendant
demands for a skilled workforce adaptable to changes in the workplace and capable of
Welong learning, and changing demographics.

Government reports and the popular media are replete with instances of America's
waning performance in the educational arena The ability of the United States to compete
successfully in a global economy while maintaining a competitive edge resides, ultimate-
ly, on the ability of our educational infrastructure to provide our nation and states with the
highest quality education available to ensure that our human resources are second to
none. It is in the arena of human resource development, and the quality of that
development, that American higher education is ultimately best prepared to stimulate
and abet insightful action in response to the issues of, and demands for, economic
development. In this regard, the singular most critical factor affecting human resource
development is the classroom teacher.

Recognition of improvement in the quality of teachers as crucial to soothing the nation's
economic future was aptly noted by Lyman A. Glenny, professor emerkas of the University
CA CaWomia-Berkeley, in a 1985 essay on state coordination prepared for the State Higher
Education Executive Officers Association. In addressing issues for the 1980s and
beyond, Gienny wrote:

Our ability to attract very able students into the teaching profession at ail levels
of education, K through PhD, has potentially the most serious and long-lasting
consequences for societal welfare. National Commissions can make recom-
mendations on this problem, but the coordinating agencies and the colleges
and universities must take positive, practical steps to improve teacher educa-
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tion programs and to find ways to attract students into them. Similar steps are
needed for preparation of college-level teachers. Initiatives must start now, to
prevent grave impairment of the teacher corps (page 16).

Derek Sok, president of Harvard University would agree and would add that improvement
in the quality of teachers and teacher preparation programs are more essential to
long-range economic development than any other role higher education may hP.,e in
contributing to an economic development agenda in his 1989 keynote address to the
American Ccuncil on Education, Bok argued that the critical role of higher education in
economic development is not in the area of research, but rather in improving education
by improving the preparation of teachers, principals and superintendents and by using
technology to improve instruction and learning in subjects such as math and the
sciences. Bok also suggests a targeting of resources for academic program improve-
ments to ensure that programs are responsive to existing and emerging societal needs.

Historically, American higher education has always had an essential role in stimulating
and abetting insightful action in periods of change. This report, therefore, describes
issues, roles and analyses related to Missouri's system of higher education within the
changing context of Missouri's potential for economic development.

1 4



The Changing Context of Economic Competition

An International Economy

The U.S. economy° is somewhat of a misnomer - rather, there exists an international
marketplace for the exchange of goods, services, investment capital and information.
Beginning in the early 19708, Japan and other newly industrialized countries initiated
aggressive, government supported strategies to capture world markets for their exports.
Low labor rates in Korea, Taiwan, Brazil and other nations have served to capture a greater
share of world business production contributing to a rapidly increasing volume of world
trade. Currently, more than 70 percent of American products must compete with
foreign-made goods - and we are losing to the competition! This loss is reflected in
trends in the U.S. trade balance shown in Figure 1.

Figure 1
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The trends show a U.S. trade deficit in nonhigh-technology manufactured products since
1970 (except for a slight surplus in 1975). Since 1982, this deficit has increased at a
precipitous rate reaching $138.3 billion by 1987. In the area of high-technology manufac-
tured products, long believed to be the relatively exclusive province of the U.S., the
country enjoyed a stable or increasing trade surplus reaching $26.7 billion in 1980.
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U.S. competitiveness
in world markets is

slipping.

Starting In 1980 however, this trade surplus began to decrease rapidly-reaching a deficit
of $2.6 billion in 1986. Although a slight surplus ($ .6 billion) is shown for 1987, it remains
to be seen whether this trade surplus will continue to grow to the levels of the early 1980s.

Figures for 1988 show an overall U.S. trade deficit of $137.9 billion while Japan and West
Germany show respective trade surpluses of $77.4 and $87.7 billion. For 1989, the U.S.
is projected to show a trade deficit of $139 billion while Japan, West Germany, Switzer-
land, Holland, Belgium, Taiwan, and South Korea collectively will show a surplus of $177
billion (Newsweek, July 17, 1989).

Another indication of the United States' reduced position in international competition is
revealed by the fact that during much of the 1970s, the U.S. lagged Japan, France,
Canada, Great Britain, and West Germany in expenditures for plants and equipment as
a percentage of total output and by 1980 had ranked lowest among its major competitors
in exports as a percentage of Gross National Product (Helms, 1981). By the late 1970s,
productivity in some manufacturing industries in Japan and West Germany equalled, and
in some instances surpassed (e.g., automobiles), that of the U.S. The comparatively
slower productivity growth of U.S. firms in the late 1970s began to seriously affect U.S.
competitiveness. Between 1975 and 1980, output per hour in U.S. manufacturing
increased by an average of 1.7 percent per year while that of Wnst Germany rose 3.8
percent and in Japan, 8.6 percent (Workforce 2000).

In contrast, during the early postwar era and throughout the 1960s, the United States
dominated world trade even though only a small portion of its Gross National Product
(GNP) was devoted to exports. In 1960, for example, the U.S. controlled about 20 percent
of world trade with less than 6 percent of its GNP devoted to exports. By 1984, however,
the U.S. share of world exports had droppect to below 9 percent while more than 10
percent of its GNP was devoted to exports and about 13 percent to imports (Workforce
2000, 1987).

Also, the international share of ail direct investment holdings owned by U.S. residents fell
from 48 percent in 1973 to 34 percent in 1984 with most of this reduction occurring
between 1981 and 1984. About one-half of the reduced U.S. share was taken up by two
countries - Japan and West Germany that are generally considered to be our strongest
technological competitors. This substantial growth in direct investment holdings by
other countries reflects the heightened competition in international markets in which U.S.
firms operate.

Foreign Investment in the United States: Capital and Human Resources

Coinciding with the decreasing U.S. trade balance and share of international direct
investment has been a rapid increase of foreign investment in U.S. factories, businesses,
government securities, stocks and bank deposits. In the ten year period 1977-1986,
foreign investment in U.S. factories, banks, businesses, buildings and equipment in-
creased almost fivefold, from $66.7 billion in 1977 to $317.6 billion in 1986. Foreign
investment in U.S. government securities, corporate stocks, and bank deposits grew from
$399.6 billion in 1980 to $1,158 billion in 1987. In Missouri, by 1986, the dollar value of
foreign-owned plants, property and equipment was $3.487 billion, representing about

4 1 6



4.2 percent of the Gross State Product Viewed from this perspective, the direction of the
U.S. economy in the future will be significantly influenced by events and decisions made
in an international arena World economic growth rates and competitive actions of other
industrialized nations will significantly alfect policy development and action in the U.S.

Not only are foreign nations increasing their capital asset investments in the U.S., but
they are also increasing their human resource investments as shown in Figure 2. Since
1960 the number of doctoral degrees awarded in the U.S. to foreign students has
increased dramatically in all major areas of science and engineering. In 1960 foreign
students received less than 2$ percent of the doctorates in engineering but, by 1984 they
accounted for over 55 percent. Similar trends, though not of comparable magnitude, can
be observed for doctorates awarded in agriculture, physics, chemistry, and the social
sciences. In the four-year period 1980-1984, the percentages of doctorates awarded to
foreign students in mathematics increased from 28 to 39 percent and in computer
science, from 27 to 37 percert By 1987 (not shown in Figure 2) foreign nationals received
over half of all doctorates awarded in the U.S. in four of the five top engineering fields:
electrical - 53.5 percent; mechanical - 62 percent; chemical - 45 percent; civil - 64 percent;
materials 52 percent; and for the total number of engineering doctorates 56 percent
(National Science Foundation - Division of Science Resources Studies, 1989).

Figure 2
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Since 1960 our pre-eminence in innovation within our own country has steadily eroded
as evidenced by the patent data shown in Figure 3. In 1960 U.S. citizens accounted for
84 percent of the patents granted in this country. By 1987 this figure had been reduced
to 51 percent with foreign nationals accounting for the balance of patent applications

1 '
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filed. Other data show that, between 1975-84, the Japanese share of U.S. patents
increased from 9 to 17 percent with a concentration in the relatively high technology areas
of consumer electronics, semi-conductors, photography and photocopying, automotive,
instrumentation technologies, and pharmaceuticals and pharmaceutical chemistry (Na-
tional Science Foundation Project Summaries, 1988). To regain our former position in
innovation will require sustained commitment toward developing our educational in-
frastructure to its fullest potential to ensure that our nation's youth and adults have
available to them the finest educational resources we can provide.

Figure 3
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In a review of literature pertaining to higher education and technology, Johnson (1984)
identified three recurring themes: (1) America is perceived as losing ground to other
industrial nations; (2) major changes are occurring in the nature of our economic growth;
and (3) advanced technology is a key factor to future prosperity.

The renewed emphasis on developing a high-quality educational infrastructure is in part
related to where states and industrialized nations now are in the evolution of their
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economic development Economic development in industrialized nations typically fol-
lows a pattern in which agricultural production shifts to manufacturing and then to a
serviced-based economy. Since the turn of the century the U.S. has been well-served
by an industrial economy which, itself, had replaced an earlier agrarian economy. This
industrial economy is now being replaced by a new, knowledge - and service-based
economy in which major employment growth occurs in sectors such as advanced
manufacturing, information, services, and high technology. In 1985 service industries in
the U.S. employed 72.6 million workers, or approximately 68 percent of the workforce.
By the year 2000, the service industry share is projected to reach 98.5 million workers,
or 73.7 percent of the workforce (Workforce 2000). An indication of the change ahead is
that the wholesale and retail trade and service sectors are predicted to add more jobs
between now and the year 2000 than presently exist in all U.S. manufacturing. Also, much
of this growth (51.5 percent between 1982-86) is occurring in new, small, and medium-
sized businesses employing fewer than 100 workers (Wall Street Journal, November 8,
1988).

Employment and relative output in manufacturing and goods production will continue to
decline. By the year 2000, manufacturing industries will employ only 14 percent of the
U.S. workforce (2.2 million fewer workers than today). While manufacturing output will
increase - due mainly to increases in efficiency and manufacturing technology - its
percent of our GNP will shrink to 17 percent from its current 21 percent. Conversely,
services will increase from a current 69 percent of the economy to about 75 percent
(Workforce 2000).

A more detailed view of the changing occupational structure in the U.S. for the period
1984-2000 is presented in Table 1. These projections show that almost 26 million new
jobs will become available between 1984 and the turn of the century. Employment growth
in the professional and technical, managerial, sales, and service areas will far surpass
opponunities in other fields and will account for over 85 percent of the new jobs. Although
the average rate of growth across all occupationa: lategories shown is about 25 percent,
the allied health professions, legal and scientific fields will grow two to three times as fast.
In contrast, many blue collar and agriculture-related jobs will show net declines. Further-
more, of the 26 million new jobs that will be created, more than half will require additional
education beyond high school, and over 30 percent will be filled by college graduates.
Currently, only 22 percent of occupations require a college degree.

Almost 35 percent (about 9 million) of the projected 26 million new jobs will not, however,
require any education beyond high school. These jobs are predominately in the labor
intensive retail and service occupational categories, paying low wages, offering little
opportunity for advancement, and often affected by downturns in the economy. For many
individuals with these jobs, the high school experience may be their last planned, formal
educational opportunity. To leverage better jobs with higher pay in their future, these
individuals will find that they must be sufficiently prepared and have the ability to obtain
additional postsecondary education or training. Inadequate preparation at the high
school level will seriously limit their ability to do so. Enhancing the quality of tear:. ling
provided at the elementary and secondary levels is just as important to the fa ure
well-being of these individuals as to those planning to attend a college or university
immediately upon graduation from high school.
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Table 1

Changing Occupational Structure, 1984-2000

Occupation

Current Jobs

(thousands)

New jobs

(thousands)

Growth

(percent)

Total 105,008 25,952 25%

Service Occupations 16,059 5,957 37%

Managerial & Management Related 10,893 4,280 39%

Marketing & Sales 10,656 4,150 39%

Administrative Suppol 18,483 3,620 20%

Technicians 3,146 1,389 44%

Health Diagnosing & Treating Occupations 2,478 1,384 53%

Teachers, Librarians & Counselors 4,437 1,381 31%

Mechanics, hstallers & Repairers 4,264 966 23%

Transportation & Heavy Equip. Operators 4,604 752 16%

Engineers, Architects & Surveyors 1,447 600 41%

Construction Trades 3,127 595 19%

Natural, Computer & Math Sciences 647 442 68%

Writers, Artists, Entertainers & Athletes 1,092 425 39%

Other Professionals & Paraprofessionals 825 355 43%

Lawyers & Judges 457 326 71%

Social, Recreational & Religious Workers 759 235 31%

Helpers & Laborers 4,168 205 5%

Social Scientists 173 70 40%

Precision Production Workers 2,790 61 2%

Plant & System Workers 275 36 13%

Blue Collar Supervisors 1,442 -6 0%

Miners 175 -28 -16%

Hand Workers, Assemblers & Fabricators 2,604 -179 -7%

Machine Setters, Operators & Tender 5,527 -448 -8%

Agriculture, Forestry &Fisheries 4,480 -538 -12%

Sourco: Workforco 2000: Work and Workers for the 21st Century,' Hudson Inetttut, 1907.
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Labor demand and economic projections for Missouri show that, by the year 2000, the
service and retail sectors will account for 47 proem of the state's wage and salaried
workers while the manufacturing sector will fail from a current 22.2 percent of the
workforce to 17.1 percert (Missouri Opportunity 2000 Commission). The largest employ-
ment increases will occur in the service sectors (from 20 percent currently to 28.9 percent
by the year 2000).

Emerging technoloOes in manufacturing (e.g., robotics and materials engineering),
agriculture (e.g., biogenics), information systems (e.g., artificial inteligence and super-
conductivity), and the health services and other professions create rapid increases in the
knowledge and skills required tor successful job performance in an increasingly competi-
tive environment. Even those with college degrees will mquire, throughout their working
lives, additional training or retraining to enable them to adopt to a tapir* changing work
environment. It is estimated that the skills ci almost half of the wort force may be obsolete
by the year 2000 (Lyman, 1981) and in certain highly specialized Ws obsolesence will
occur at a more rapid rate, e.g., about 50 percent of an engineer's professional knowledge
may be obsolete in from 3 to 5 years (Lyall, 1908). It has also been generally reported
that current entrants into the workforce wiN typically change occupations three times and
change jobs six to seven times during their working lives either by choice or through
changes resulting from mwket shifts or innovations in technology. Occupational and job
changes kwariably require the acquisition of new knowlege and the development of
additional skills for successful performance. These skills include °the ability to communi-
cate complex ideas, to analyze and solve complex problems, to identify order and find
direction in an ambiguous and uncertain environment, and to think and reason abstractly
(Cohen, 1989, page 1). Recruiting and training quality teachers to develop these skills
in our children, adolescents and adults should be our highest priority since the very
foundation of our future resides in the quality of education provided to our workforce.
Yet, in Missouri, 365,000 adults, 11 percent of the adult population, are functionally
illiterate and 25 percent of high school students will drop out before graduation
(Governor's Advisory Council on Literacy, 1988).

The problem is further exacerbated by the fact that, as a result of the °baby boom,' almost
85 percent of those who will be in the work force in the year 2000 are already adults, and
most are already working (Choate, 1986). It is these adults who will bear the bmnt of the
skill acquisition demands of the changing economy.

Changing Demographics

Between now and the turn of the century the composition of the U.S. labor force will
change dramatically as shown in Figure 4. Over the next 10 years, most new entrants to
the labor force will be females, nonwhite or immigrants. White males, who are now 47
percent of the work force, will provide only 15 percent of the net additions to the labor
force. Immigrants (males and females), currently about 7 percent of the work force, will
account for 22 percent of new entrants. Minorities (especially blacks and Hispanics),
who am now 10 percent at the work force, will account for 20 percent of new entrants
and comprise 29 percent of the work force by the year 2000. The largest share of new
entrants (42 percent) will be white females who are currently 36 percent of the labor force.
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By the year 2000, the
traditional 18 to 24
year-old college-age
group will represent
less than 10 percent

of the U.S. population.
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Figure 4
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During the 1970s, Missouri's labor force increased by about 400,000 persons (20 percent)
due mainly to the entry of baby boomers and women. In 1970, 43 percent of all females
over the age of 15 participated in the work force - by 1985, 53 percent were participating.
However, future labor force growth is expected to be well below the 20 percent recorded
between 1970-1980. Growth rates are expected to fail to 13 percent during the 1980s
and to 9 percent during the 1990s. Much of the future growth will come from increasing
participation by female workers whose numbers are expected to grow by 23 percent (to
1.3 million) between 1985 and 2000 while the number of male workers in Missouri is
expected to grow by only 10 percent (to 1.5 million). By the year 2000, Missouri's civilian
labor force is projected to reach 2.9 million workers with women comprising just under
half of the workforce (Missouri Opportunity 2000 Commission).

Equally important is the demographic trend which shows the dramatic shift in the age
composition of the population. From 1950 to 1982, the number of 18-24 year-olds (the
traditional college-age population) in the U.S. increased from 16 million to almost 30.4
million. The years 1982-1995 will witness a steady decrease in the size of this population
(down to approximately 23.7 million). Beginning in the mid-1990s, the college-age
population will again increase, so that by the year 2000 the number will nearly equal the
1970 figure of 24.7 million but will remain far below the 1982 high of 30.4 million.
Proportionally, the population of 18-24 year-olds peaked in 1980, representing 13.4
percent of the U.S. population. By 1995 the 18-24 year-old group will represent only 9.3
percent of the population and by the year 2000 will increase to only 9.6 percent of the
population. While the traditional college-age population will decline, adults over age 25
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will represent increasing proportions of those enrolled in postsecondary educalion and
enrolled in graduate and professional schools. For example, in 1988 over 20 percent of
the total headcount enrollment of undergraduate degree-seeking students attending
Missouri's public four-year colleges and universities were over age 25, and for graduate
and first-professional degree-seeking students. This figure was 78 percent.

Concomitant with the decrease in the size of the traditional collega-ap population will
be a significant increase in minority representation. In 1980 minorities comprised 15.5
percent of the population of 18-24 yew-olds. Throughout the rest of this century and well
into the neat, minority representation will show a continual increase reaching 30.6 percent
by the year 2000, 39.2 percent by 2025, and 44.4 percent by the year 2050.

Demographic trends for the general population 41 Missouri's 18 to 24 year-olds pattern
the nation, reaching 12.9 percent in 1980, steadily decreasing to 9.2 percent in 1995, and
showing a slight increase to 9.3 percent by the year 2000. Data on projected changes
in the minority composition of Missouri's college-age population are not currently avail-
able but might be expected to follow those of the nation when projected increases in the
size of Missouri's black population from 10.5 percent in 1980 to 11.2 percent in 2000,
to 14.2 percent in 2005 are considered (U.S. Bureau of the Census projection and
Woods and Poole Economics, 1986).

Also, 1980 Census data reveal that Missouri ranked fifth among the states in population
over the age of 60 with 13.2 percent of the population over the age of 65. The Missouri
Opportunity 2000 Commision (1987) reports that, by the year 2000, this segment of
Missouri's popelation Is projected to reach three-quarters of a miNion persons and
comprise 14 percent of the population. The late-adult population (ages 45-64) is ex-
pected to grow 25 percent in the 1990$ (due to the influx of baby boomers), reaching
about 1.2 million persons by the year 2000. The early-adult population (ages 25-44),
consisting largely of baby boomers, grew substantially during the 1980s and by 1990 will
comprise the largest segment (1.6 million) of Missouri's population. This age group will
shrink somewhat during the 1990$, as older segments move into the upper age brackets.
The high school and college population (ages 15-24) is expected to remain relatively
stable (.7 million) throughout the 1990s. Likewise, the preschool and elementary school
populations (ages under 15) are expected to remain about the same size (1.1 million) for
the remainder of the century.

For Missouri and the nation, the consequences of the changing demographics we that
future employers will find younger, less experienced (and lower-salaried) workers in
shorter supply accompanied by rapid increases in female and minority representation In
the labor pool. By the year 2000, only 17 percent of Missouri's labor force will be in the
entry-level age group (under 25) with 72 percent in the 'prime' working-age group (25-54).
Currently, the entry-level and prime working-age groups comprise 21 and 65 percent,
respectively, of Missouri's labor force. As older persons in the prime working-age group
begin to reach retirement, employers will increasingly be forced to recruit from less skilled
and historically underutilized population groups. lt is these population groups, comris-
ing larger portions of the U.S. and Missouri work force, that compete successfully with
the work force of other nations: to ensure that Missouri and our nation are to be
economicalty competitive.

Employers will fusd
younger workers in
shorter supply.
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The factors of an international economy, changes in technology, and changing
demographics combine to produce uniquechallenges for the nation and states compet-
ing for new jobs and economic growth. These factors have direct implications for colleges
and universities and we summarized in Table 2. Clewly, Missouri, like other states, will
increasingly rely on the quality of its teachers and educational infrastructure in meeting
the challenge of developing the human and technological resources businesses and
industries will need to remain competitive in a changing world economy increasingly
influenced by technological innovation.

Table 2

Implications for Colleges and Universities of the Changing U.S. Economy

Implications for Colleges and

Universities

Increased research; Technology

Traditional Economy New Economy

Slow-moving technology

Distinct technical fields

Rapid technical change

Merging technical fields

transfer

Interdisciplinary programs or
centers

Little foreign competition Strong foreign competition Knowledge of new competition

Focus on domestic markets Focus on globs: markets Knowledge of new cultures, lan-
guages

Mass-produced products fot mass Complex products for sophistacted Technical aid for business
markets consumers

Growth in volume of products sold Growth in value added to products New products and more flexible
sold processes

Human resources as a factor of Human resources as a competitive Stronger educational systemproduction edge

Slow-changing skill requirements Rapidly changing skill requirementsLifelong learning; Extension
programs

Employment growth in Fortune 500Employment growth in new/small Support for entrepreneurship
firms

Economic growth through smoke- Growth through new business Commercialization of new tech-stack chasing development nologies
Source: 'The New &elm* imperative ond the New Opportunities for Higher Education.' in 'The Higher Education-Economic
Development Connection: Emerging Roles for Public Colleges end Universities in Changing Economy,' American Association ofSte Colleges and Universities, 190e.

However, no university or state higher education system can, even with unlimited
resources, some as a panacea for economic development The multiplicity of factors
affecting a state's economic vitality extend far beyond the reach of the educational
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system. Colleges and universities have differing missions with prescribed limitations and,
often, a delimited regional focus. This is not to suggest, however, that higher education
should not assume an active and coordinated role in contribUng to the development
and implementation of the state's economic development policy. Rather, colleges and
universities are a major repository of talent for responding to the public's need for
instruction, research, community services, and the development of ideas. Thus, in
addition to higher education's crucial role in developing good teachers to secure the
development of our nation's human resources, higher education supports economic
development through technology and knowledge base development. An emerging and
critical role of higher education in economic development is to become an active partner
with the state in its economic development planning and related initiatives of its busi-
nesses and industries by utilizing all its available lhoughtwares resources to stimulate
and abet insightful decisiorignaking.

The future ability of the United States to compete successfully in a global economy while
maintaining a competitive edge in the development and application of technology
resides, ultimately, in the ability of our educational system to provide our nation with the
highest quality ci education available to ensure that our human resources are second to
none. The changing demographics in the U.S., coupled with the need for future workers
to be able to adapt to changes in the workplace and to be capable of life-long learning
poses unique challenges for our educational system and especially our nation's teachers.
To meet these challenges successfully will require that we, as a nation, ensure that our
teacher corps is among the finest in the world-comprised of the brighest and best our
nation can provide.

PS

1

Ars tottorghte role if
higfar siecetion in
onwootnic
deveiornwet is to
imwoote on active
partner with the stou.

13



The Importance of Good Teaching

America's Educational Performance: An International Perspective

Although numerous indices can be developed to provide comparisons among our
nation's youth and those of other countries, this section wil focus on indices relived to
science and engineering since these areas are crucial to our nation's competitiveness in
the development of technology.

America's waning performance in the educational arena has been well documented in
recent government reports and the popular media. America's elementary and secondary
students do not perform as well as similar students from other nations. This has not
occurred simply for lack ci funding. Comparative data show that, among ten industrial-
ized nations, the average per pupil expenditure for public Jernentery and secondary
education in the U.S. in 1985 was second only to Sweden (Figure 5).

Figure 5
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Even though U.S. per pupil expenditures are comparatively high, there appears to be no
direct relationship between funding level support and student achievement, at least in
the areas of science education. Figure 6 shows the average science achievement test
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scores for 10- and 14-year-olds in the U.S. and selected foreign nations. The science
achievement performance of U.S. 10-year-olds is exceeded by comparable students in
four of the six selected countries. Achievement levels of U.S. 14-year-olds are exceeded
by comparable students ki all of the selected countries.

Figure 6
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Differences in achievement trai sexes in specific cor..ent areas of science among U.S.
17.year-olds and comparable foreign students from six countries are shown in Figure 7.
Students from all six of the other countries show higher achievement levels in biology;
students from four nations show higher achievement levels in chemistry; and in physics,
achievement scores of U.S. students are surpassed by three of the countries shown.
Data from a 1982 study (not shown in Figure 7) examining mathematics achievement of
13- and 17-year-olds reveal that U.S. performance of 13-year-olds was exceeded by
students in Canada, France, Japan, and the United Kingdom. Mathematics achievement
of U.S. 17-year- olds was exceeded by students in Canada, Japan, Sweden, and the
United Kingdom. Obviously, achievement test scores in areas of science and mathe-
matics do not represent the totality of educational experience. However, for a nation that
prides itself on its scientific and technological achievements, such performance by our
elementary and secondary students, if not corrected, does not bode well for maintaining
excellence in innovation and securing our competitive edge in science and technology
development.
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Figure 7
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An interest in science begins in the elementary grades and must be nurtured to develop
fully and to maintain itself throughout the school years. The National Science Teachers'
Association recommends that elementary school (KM science teachers have course
work in three science disciplines. Yet, a 1985-86 survey by the American Association for
the Advancement of Science revealed that less than 35 percent of elementary grade
science teachers had met this standard (Figure 8). The survey also showed that only 40
percent of teachers received course work in two science disciplines, and about 17
percent had received course work in only one discipline. Furthermore, the survey
revealed that almost five percent of science teachers had received nil science course
work.

The ultimate fruition of the inability to stimulate and maintain an interest in science at the
elementary and secondary school level can be seen in the science and engineering
'pipeline° data shown in Figure 9. Of the 4 million U.S. 1977 high school sophomores,
18 percent (730,000) were interested in science and engineering. Only about half of
these students (9 percent or 340,000) enrolled as freshmen science and engineering
students in 1980; yet by 1984, only about 206,000 had received a Bachelor of Science
degree. Of these 206,000 BS recipients, only about 9,700 are expected to have com-
pleted a PhD by 1992.
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Figure 8
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In Missouri, since the inception of the Education for Economic Security Act (EESA) in
1985, the Coordinating Bowd for Higher Education has authorized the expenditure at
over $1.9 million to fund 99 training prolects designed to improvu instruction in science,
mathematics, computer lemming, and foreign languages at the elementary and secon-
dary level. Providing for the continuing education of teachers in these sublect-matter
areas is an important element of strengthening the state's educational Wirastructure and
will hopefully increase the ilcm of Missouri students through the science and engineering

Pi !Mine.

Differences in Students' Interest in Science and Engineering Fields of Study:
An International Perspective

Differences in students' interest in science and engineering fields of study among the
U.S. and 11 other nations can be seen in the enrollment data shown in Table 3. Almost
11 million students were enrolled in postsecondary education in the U.S. in 1985. The
aggregate enrollment in the U.S. for the natural and health sciences, mathematics, and
engineering was 30.1 percent, and it is reasonable to assume that many of these students
were nonresident aliens. Although, in actual numbers, U.S. aggregate science and
engineering enrollment exceeds that ci all other nations, many of the other nations show
proportionally more student interest in science and engineering fields as reflected in their
respective aggregate science, math, and engineering enroNments.

While enrollments may reflect differences in student interests and intents, the numbers
and percentages of graduates reflect the more important factor of completions and
postsecondary degree entrants to the labor force pool. The total number of graduates
and percent distributions in the science and engineering fields for the U.S. and these
foreign nations are shown in Table 4. These data show that completions for the
aggregate of the fields of natural and health sciences, math, and engineering accounted
for only 18.9 percent of degrees awarded in the United States. For the other countries,
the aggregate of degrees awarded in these fields range from 24.0 percent (Japan) to
51.3 percent (Italy).

As the "pipeline° and degree completions data show, smaller proportions of U.S.
postsecondary students are choosing careers in the sciences and engineering fields.
While some more recent national enrollment and completions data suggest that these
enrollments and completions may be increasing, it remains to be seen whether or not
such increases will maintain momentum. More troublesome is the fact that few women
and minorities we employed as scientists and engineers in the U.S. A. Figure 10 (page
22) shows, in 1988 women comprised only 15 percent ci employed scientists and
engineers. Slacks and Hispanics were more significantly underrepresented-compdsing,
respectively, 2.5 and 2 percent of employed scientists and engineers. With the changing
demographics and changes in the future composition of the U.S. labor force (refer to
Figure 4, page 10), methods must be found for signfficantly increasing women and
minority representation in the science and engineering fields to avoid further erosion of
our nation's stature in technology and innovation.
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Table 3

Total Enrollment in Postsecondary Education and Percent Distribution by
Fields of Study: United States and Selected Countries, 1985

Total Enrollment
MI Educ. Fields

Natural
Sciences &

Math
Health

Sciences Engineering

Subtotal for
Natural & Health
Sciences, Math &

Engineering

Australia 308,856 na 6.9% 9.3% 16.2%

Canada 974,511 8.6% 8.1% 9.1% 25.8%

China 1,778,608 7.9% 9.3% 26.2% 43.4%

Federal Republic of Gennany 1,550,211 11.5% 14.2% 16.7% 42.4%

France 931,943 15.9% 20.1% 1.0% 37.0%

Italy 534,595 11.2% 16.7% 1.0% 28.9%

Japan 2,403,371 2.7% 6.1% 16.9% 25.7%

Mexico 1,199,120 5.1% 12.4% 17.5% 35.0%

Soviet Union 5,147,200 na 7.3% 44.4% 51.7%

Sweden 233,442 7.9% 11.8% 27.0% 46.7%

United Kingdom 1,000,169 12.7% 15.8% 15.9% 44.4%

United States* 10,975,902 7.0% 11.9% 11.2% 30.1%

Source: 'Comparstive Education: Statistics on Education in the United States and Selected Foreign Nations,' Congressional Research
Service, Washington, DC, 1968.

* *Digest of Education Statistics, 1987,* Center for Education Statistics. Data ar for 1964.

Labor Market Demand for Science and Engineering Graduates

Labor market projections of science and engineering jobs in private industry are shown
in Figure 11. These data show that the total of setvice producing jobs from 1977-86 and
projected from 1986-2000 shows significantly higher average annual growth than past
and projected job growth in the goods producing sector. Furthermore, within thegoods
and service producing sectors future growth in science and engineering jobs, while less
than past growth, will show average annual increases of about 1.8 percent and 3.5
percent respectively. These growth rates far exceed the growth rate for the total of the
goods producing sector.
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Table 4

Total Graduates of Postsecondary Institutions and Percent Distribution in
Science and Engineering: United States and Selected Countries, 1985

Total Graduates
Ail Educ. Fields

Natural
Sciences &

Math
Health

Sciences Engineering

Natural & Health
Sciences, Math &

Engineering

Australia 68,956 12.5% 6.5% 5.8% 24.8%

Canada 193,432 4.2% 10.0% 10.7% 24.9%

China 335,210 7.6% 8.9% 24.2% 40.7%

Federal Republic of Germany 226,307 5.0% 26.0% 9.4% 40.4%

France 269,841 14.7% 9.9% 5.6% 30.2%

Italy 90,645 9.5% 35.0% 6.8% 51.3%

Japan 576,487 2.5% 5.0% 16.5% 24.0%

Mexico 113,100 4.0% 16.8% 13.9% 34.7%

Soviet Union na na na na na

Sweden na na na na na

United IGngdom 258,599 5.7% 22.1% 16.7% 44.5%

United States 1,830,258 3.4% 10.0% 5.5% 18.9%
MMIIIMMMIM11

Source: "Comparative Education: Statistics on Education in the United States and Selected Foreign Nations,' Congressional Research
Sfilviell, Washington, DC, 1968.

Faculty Shortages in Science and Engineering

The nation's lower proportion of postsecondary science and engineering graduates and
the lack of adequate representation of women and minorities in science and engineering
fields both affects, and is affected by, faculty shortages in science and engineering fields.
A 1988 survey by the American Council on Education (Figure 12) reports that among
doctoral granting institutions, over 80 percent report faculty shortages in computer
science, over 60 percent report faculty shortages in engineering, over 30 percent indicate
shortages in mathematics, and over 20 percent indicate shortages in the physical
sciences. Faculty shortages are not only a problem far these fields, however, as
nationally, over 20 percent of all college and university faculty are over age 55. Faculty
shortages may be expected in virtually all areas of higher education by the turn of the
century unless efforts are undertaken to recruit more of our nation's brightest students
into teaching at the higher education level.
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Figur 12
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Faculty shortages at colleges and universities result from numerous factors; relatively low
pay as compared to that offered by business and industry, increasing time required to
acquire a doctorate, and the high cost of graduate study are just a few of the factors
related to fewer students choosing to pursue advanced graduate study. Another factor
affecting the dearth of faculty, especially in engineering could be a result of the increasing
number of foreign students in our graduate science and engineering programs. Figure
13 shows the relative percentages of doctorates awarded in the U.S. In 1987 to U.S.
citizens and foreign nationals in engineering fields. In every field except chemical
engineering, more doctorates were awarded to foreign nationals than to U.S. citizens.

In Missouri, during the four-year period 1985-1988, nonresident aliens accounted for 61
percent of the doctorates in engineering awarded by Missouri public universities, 54
percent of doctorates in agricultural sciences, 22 percent of computer science doc-
torates, 23 percent of life sciences doctorates, 48 percent of mathematics doctorates, 52
percent of doctorates in the physical sciences, and 29 percent of social sciences
doctorates.

While it could be argued that these trends we a natural byproduct of an increasingly
international economy, we are, in effect, providing all the benefits of American higher
education to our competitor nations.

These data make clear that our youth today are not achieving as well as the youth of
other nations. Our youth are America's future labor force the labor bozo America will
depend upon to remain competitive In a global economy. This disadvantage of under-
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achieving youth, if not corrected, will have long-range negative effects on the ability of
our future labor force to compete with the future labor force's of other nations.

To secure our future requires that we reaffirm our commitment to providing our nation
with quality teachers to develop and nurture, within our youth, aspirations to excellence.
The consequences of complacency and the tolerance of mediocrity will serve only to
betray the expectations of future generations.

Figure 13
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College and University Roles in Economic Development

Colleges and universities are essential resources to states, communities, businesses and
industries actively working toward improving their respective economies. Beach ler
(1985) has identified seven critical elements necessary for economic development or
revitalization: (1) human resource development, (2) research and development, (3)
transportation, (4) finance and legal institutions, (5) energy, (6) communication, and (7)
capital goods and equipment. Human resource development and research and tech-
nology development are crucial - aoghigbaucluasiszugalmalitaimisioltiesa_arist

Roles of Higher Education in Economic Development

While the development of human resources is the primary and essential role of higher
education in our society, the spectrum of emerging roles of higher education in economic
development include such elements as providing technical assistance to new and small
businesses, developing technology transfer programs, and the development of new
business incubators and research parks. Table 5 provides a summary of the possible
roles of colleges and universities in economic development along with possible economic
and institutional benefits as weN as some potential concerns. Seven broad categories
describe the roles of higher education in economic development:

Human resource development - tailoring education programs to be responsive to
the emerging human resource requirements of the changing economy;

Eamanjamaeamb_aiguinabigia - providing information to public and private
decision makers about an area's economy;

Capacity buildinq - assisting community organizations in developing the capacity to
participate effectively in economic development;

IfighajgaLassigano - applying existing knowledge to industry by helping busi-
nesses adopt effective management and engineering principles;

Research - conducting basic and applied research to yield new knowledge that may
result in new products and services or improved forms of production;

Technology transfer -- helping industry to apply state-of-the-art technology
developed within the university;

NreatugjnimagyAggnam - having universities assume a direct role in promoting
new enterprises that utilize knowledge developed within the university (Lyall, 1986).
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Table 5

The Spectrum of College and University Roles in Economic Development

Economic College and Univer-
Objective sity Roles

Examples Possible
Economic Benefits

Possible Institutional Some Potential
&Mit Concerns

Human
Resources
Develop-
ment

Economic
Research
and
Analysis

New education
programs
Continuing education
Profess. development
Extension progiame

Economic date wither-
ing
Economia base analysis
incluse,/ analysis
Strategy development

Capacity Training
Building Technical assistance

Building partnerships

Technical
Assistance

Small bus. dev. centers
Productivity centers
Industrial extension
Faculty consulting

Research Centers of excellence
Research consortia
Cooperative research
industrial Onions

Technoi-
ogy Trans-
fer

Tech. transfer program
Shared equip/facilities
Faculty consulting
Sebbaticals

New Susi- Incubators
nen Research park
Develop- Financing program
ment Entrepreneurship

Arizona State
Center for Eng.
Excellence
George Mason In-
stitute of Science
& Tech.

Cleveland Stile
College of Urban
Attain
Eastern Oregon
Stele Regional
Services Inst.

U. of Colorado-
Denver
P/P Center
Western Carolina
WNCT
Tri-State Con-
femme

Georgia Tech In-
dustrial Extension
Service
Univ. of
Alabama/GM
U. of TX-San An-
tonio CED

Univ. of Akron
EPIC
U. of California
MICRO
Michigan State
Biotech Center

Ben Franklin
Partshp.
Washington Re
smirch Founda-
tion
Michigan in-
dustrial Technol-
ogy institute

Utah Innovation
Center
Texas A&M IN-
VENT
Ohio University

Skilled workers
Means of updating
skills
Lifelong learning

Better information
Improved decision.
Effective strategies

New students
New programs
Revitalized curricula
Increased responsiveness

Public-service mission
Cornmunity image
Student opportunities

New local capacity Public-service activity
New portnerships Community support

Taps feculty skills

Aid to new and
small business
Knowledge of
mgmt and new
engin. tools

Technical edge
New production
processes
New products and
services

Access to technol-
ogy

New stan-up firms
New Wu
Increased tax base

New business support
Research opportunities
Consult. opportunities
Student experiences

National visibility
New research revenues
Understanding of needs
Access to labs, equip.

Nem revenues (royalties)
Feedback to clineroom
Student Seaming
Taw technology base

New revenues (equity)
Faculty income
Improved industry ties

Misreading labor
market
Vocational orientation
Inflexible programs
Need for program cuts

Needs not well under-
stood
Govt./academia con-
Mots
InvIv. in local politics
Work seen as too
academic

Lack of ties to comm.
gps.
Needs not well under-
stood
InvIv. In local politics
Work seen as too
academic

Drain on faculty time
Not seen as pres-
tigious
Faculty resistance
Lack of sP9cial resour-
ces

Politicization of re-
search
Conflicts of interest
Threats to acad.
freedom
Econ. payoffs are long
term

Lack of industry
linkages
Faculty resistance
Compet with private
firms
Lack al organlz.
vehicle
Academic/Industry
conflicts

Lack of strong re-
sew ell base
Requkes support ser-
vices
Restrictive regulations
Detracts from teaching
roles
Replicating inap-
propriate models

Source: "The Spectrum of College and University Roles in Economic Development. In 'The Higher Education Economia Development
Connection: Emerging Roles for Public Colleges and Universities in Changing Economy,' American Association of Stele Colleges and
Universities, 1986.



Some institutions may be capable of developing the full range of roles while others, with
less capacity, may focus on two or three. The choice should reflect regional needs as
well as interests and specified institutional missions. Although teaching, research, and
public service typically define the missions of public colleges and universities in the United
States (with research deemphasized at most community colleges), a recent American
Association of State Colleges and Universities (MSCU) survey of 300 state institutions
revealed that 37 percent acknowledged involvement in economic development as part
of their mission (MSCU, 1986). Colleges and universities cannot be ail things to all
people and involvement in economic development appears most effective when it
supports and complements an institution's primary mission. Institutional missions,
however, are not immutable: they should have an inherent flexibility for change to adapt
to new realities just as many teachers colleges broadened their missions to become
comprehensive universities to meet increased demands for higher education.

Developing Institutional Roles

Ten key factors have been identified (Burke, 1986) that appear to be crucial to developing
appropriate and successful institutional roles for involvement in economic development.
The ten key factors are:

Entrepreneurial leadership-considered the most important factor since colleges and
universities tend to be conservative institutions requiring strong leadership to provide
impetus for change.

Clear mission-a service mission that clearly supports or complements involvement
in economic development.

Well-defined and understood community and industry needs-which largely deter-
mine what and how a college or university (especially one with a regional focus) can
contribute to economic development.

tristitutional capacity-success in economic development requires identifying a
"market niche° and matching institutional capacities with needs of the SENVICO area

atraiegja JQQatkan-proximity to industry, population and economic centers are an
advantage but telecommunications technology and providing off-campus, out-of-dis-
trict services can be used to extend the °reach` of distally located institutions.

Eiffichcazdatimaidublistubur and jxlvate mama-ties to the private sector are a
major factor in supporting a higher education role in economic development The
establishment of new institutional linkages are critical for involvement in economic
development and can result from establishing community and industrial advisory
boards, using industry Masons, exchange programs for faculty and industry person-
nel, industry sabbaticals for faculty, etc.

Availability of resourpbil a major factor influencing the effectiveness of institutional
involvement that increasingly depends on state governments and industry to provide
funds for activities and programs related to economic development needs. State

Institsnional missions
should intre an
Waren flexibility for
change.
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funds can be used to establish various centers of excellence, incubator programs,
and for the expansion of industry-related programs. Industry funding can be for
human resource development through contracts for employee training and retrain-
ing, research contracts, general programs relating to local needs, and endowed
chairs.

sugpgabajnatitudang,sum - that recognizes the importance of economic
development and provides faculty and staff with an understanding of the benefits of
involvement with economic development and the importance of focusing some
portion of the institution's training, retraining and research expertise toward the
needs of business and industry.

fiumgctiztjacies that provide rewards for faculty and staff involvement in
economic development Such policies should protect the integrity of the institution
yet enable it to respond to community and industry needs.

Eadatagazgadza - are important to coordinate involvement
in economic development, to help promote interdisciplinary approaches on campus,
and to facilitate communication with industry.

While some of these factors are beyond the direct control of an institution (e.g., strategic
location), most factors can be altered with effective leadership, committment to a proac-
tive role in economic development, and the development of appropriate organizational
structures.

Institutional Organizational Models for Economic Development

There are a number of organizational models currently in use. Most common is the
centralized' model wherein coordination for economic development comes from the
president's, chancelloes, or development office (e.g., Universky of Missouri System's
Office of Economic Development). A more decentralized model where efforts are focused
in specific colleges or schools might be called the °academic° model (e.g., University of
Michigan).

Some institutions establish °centers for economic development° that coordinate institu-
tional effort by involving faculty from various disciplines in providing economic develop-
ment services (e.g., Center for Regional Progress at Marshall University in West Virginia;
Regional Economic Assistance Center at the State University of New York, Buffalo). The
Center for Technology and Small Business Development at Central Missouri State
University provides an excellent example of combining a small. business development
program and a technology transfer program involving faculty from the institution's College
of Applied Science and Technology. Since its inception in 1986, the center has secured
about $250,000 in external funds and currently provides business and technical assis-
tance to over 280 clients throughout the state.

Recently, a number of institutions in some states have developed 'centers of excellence°,
usually with support from state government, industry, or both (e.g., Ohio's Thomas Edison
program which led to the establishment of a series of centers of excellence at various
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locations). Missouri's Centers for Advanced Technology located at Washington Univer-
sity and the University of Missouri campuses at Columbia, Rolla, and Kansas City MVO
as functional equivalents.

A few universities have established 'research institutes° which operate separately from
their academic schools yet provide a vehicle for encouraging interdisciplinary collabora-
tion and facilitating ties to industry (e.g., Illinois Institute of Technology; Georgia Tech
Research Institute). A notable example is the Center for Scientific Research at Southwest
Missouri State University which focuses on applied research grants and contracts from
business and industry. Since becoming fully operational in the fall of 1987, the center
has secured about $590,000 in external funds from various sources and has established
important linkages with private sector businesses and industries.

Still another model uses sinteruniversity arrangements where smaller institutions estab-
lish formal linkages with the state's major universities and industries to enhance their
ability to engage in economic development (e.g., the Georgia Research Consortium;
Mississippi's Institute for Technology Development; the Midwest Technology Institute;
the California MICRO program; the State of Illinois' faculty resource network which serves
as a clearinghouse for faculty interested in working with industry).

The key factors for developing successful institutional roles and the various organization-
al models described above provide the basic elements for developing strategies for
involvement in economic development The individual strengths of Missouri's public
colleges and universities, coupled with unique features of their respective missions, the
flexibility to address emerging needs, and their locations throughout the state are
important assets in planning for the state's future economic development and diversifica-
tion.

Barriers to College and University Involvement in Economic Development

There are various factors that can constrain college or university involvement in economic
development. Mission statements may not directly address economic development
activities (although such statements that include public service could be broadly inter-
preted to include involvement in economic development). Developing close ties to
business and industry could be perceived as a threat to an institution's independence
and to faculty academic freedom. The faculty reward system may not recognize
economic development as an appropriate or important activity. These and other barriers
to college and university involvement in economic development along with solutions and
strategies used by other institutions (as examples) are summarized in Table 6.

The lack of availability of special resources may appear to be a formidible barrier
especially as federal sources (e.g., Economic Development Administration's University
Center Program, and many Small Business Administration and Department of Commerce
programs) tend to be targeted toward more economically disadvantaged areas and
states.

Increasingly, state governments are becoming an important source of such support. For
example, Missouri, through the Department of Economic Development, currently

4
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provides $1.4 million for the Innovation Centers and $1.7 million for the Centers for
Advanced Technology. Also, the Missouri General Assembly, through the University of
Missouri System, provides $ .8 million for the Missouri Research Assistance Act. Inter-
departmental joint ventures within colleges (e.g., between liberal arts and sciences
departments) reduces competition for funds from local industries while providing for
broader-base4 service delivery systems. At San Jose State University, for example, the
English and art and music departments work with local industry in providing technical
writing assistance and electronic ait and music. Similarly, at the University of California-
San Diego, the business school and Asian studies program collaborated in the develop-
ment of a Center for International Relations and Pacific Studies to improve California's
trade and relations with the Pacific Rim nations.

A major strength of Missouri's public colleges and universities is the inherent flexibility
for the allocation of resources within the institutions. Such flexibility allows for the creative
use of general operating appropriations in a manner productive for economic develop-
ment purposes and should enable institutions to develop new roles even with limited
special funding.

Table 6

Overcoming Barriers to College and University Involvement in Economic
Development

Ranier Solution Example

Unclear mission

Faculty resistance

Arbisciences conflicts

Poseible oonflicts of Interest

Lack of understanding of community and
industry needs

Lack cif public *marlines@ of university
resources

Lack of resources for economic develop-
mere

Administrative constraints

Poor internal communications

Lack of linkages to industry and community

Strong leadership
Restatement of mission
Development of new mission

Incentives and rewards
Recruiiing new faculty
Recognition

Involvement of arts and humanities with in-
dusky and community

Development d policies to protect univer-
sky Wends

Ongoing dialogue
Periodic surveys, assessments

Communications actives

New industry support
New stole programs

More AWN* policies
New organizational vohiche

interdisciplinwy activities

New organizational aaangements

Eastern Oregon State University

Cleveland State College

San Jose State University

University of Utah

University of California, San Diego

George Mason University

Bon Franklin Partnership California MICRO

Georgia institute of Technology

University of Michigan

Jackson State University

Source: "The Requirements for Effective College er.d University Involvement.ln the Higher Education Economic Development Connec-
tion: Emerging Roles for Public Colleges and Universities in a Changing Economy,' American Aesociation of State Colleges and Univer-
sities. 1986.
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Types of Institutions and Their Involvement in Economic Development

Colleges and universities are diverse Wistitutions varying in mission emphasis, constituen-
cy, and location. These factors affect the breadth of roles that institutions can typically
assume for kwolvement in economic development. The types ci public higher education
institutions and their possible roles for involvement in economic development are sum-
marized in Table 7. The various roles shown for the different types of institutions are not
meant to be inclusive nor prescriptivebut rather suggestive of the types of opportunities
for economic development actMty that could be considered beyond their primary and
critical roles of human resource development.

Table 7

Types of Higher Education Institutions and Their Involvement in Economic
Development

Description Usual Constituency Possible Roles

Regional

Urban

Historically Black

Technological

Liberal Arts

Baccalaureate and comprehen-
sive colleges and universities
serving defined regions of the
state

Baccalaureate and comprehen-
sive colleges and universities
serving large metropolitan areas

Baccalaureate and oomprehen.
sive colleges and universities
serving clientele from urban
and regional areas, the state
and nation

Principally @cisme and en-
ginoering baccalaureate and
comprehensive oolleges Ind
universities serving clientele
from local and regional areas,
the state and nadon

Principally baccalaureate liberal
arts colleges serving clientele
from local and regional areas,
the state and nation

Major Research Institution Baccalaureate and doctoral de-
greagrentIng march univer
sides serving edentate trom the
stale and nation

Community Colleges Community junior oolleges
cited in metropolitan or urban
areas serving local clientele
through transfer and terminal
degree programs, training and
retraining of employees

City or Region
Rural area
Small Business

City
Urban area
small business

City, Region, Statewide
Black communities

State industry
High tech

Statewide

stets Industri
HO tomb

City
Urban area
Small business

Education
Economic analysis
Capacity building
Technics! assistance
Applied rematch

Education
Economic analyels
Capscity building
Technical aseistence
Basic research
Applied research

Education
Economic analysis
Capscity building
Technical assistance
Applied research

Education
Technical aseletanoe
Applied research
Technology transfer
Basic research
Balinese development

Education
Economic aneysis
Capacity building
Applied research

Education
Technical assistance
Applied reseerch
Technology transfer
Basic research
BusInees thoestopmest

Education
Captaity building
Technical assistance

Source: 'How DiWerent Institutions Become Involved in Economic Developnown in 'The Higher Educiation-Eoonornic Development Con-
nection: Emerging Roles for Public Colleges and Universities in a Changing Economy,' American Aseocistion of State Colleges and
Universities, 19611. (with modifications to reflect Missouri and non-AASCU schools)
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Regional universities are generally comprehensive institutions whose service area ex-
tends beyond a single city encompasskig a relatively large area of a state. These
institutions usually emphasize undergraduate teaching and applied research as op-
posed to graduate work and basic research and can develop economic development
roles with a regional emphasis. An increasingly important role is that of capacity
buildinghelping local communities build their capacity for economic development by
providing local leaders of various government, community, and cooperative organiza-
tions with expertise in problem solving and strategy development to facilitate planning
for economic development.

Urban universities and colleges SinfiCe maior metropolitan areas usually emphasizing
teaching, research (both applied and basic), and providing educational opportunities for
inner-city residents, minorities, immigrants, and large numbers of commuting and night
school students. These institutions are ideally situated to provide a wide range of
technical assistance, training, and research services to area businesses and industries
and may provide capacity building services to proximate rural areas.

Historically black institutions have traditionally served the black community within a city,
region, or state. Many of these institutions have developed strong economic develop-
ment roles by helping blacks with capacity building in both urban and rural areas.
Recently, many of these institutions have witnessed rapid increases in the enrollment of
nonblack students. While historically black institutions retain a strong constituency, the
increasing diversity of the student population could serve to broadsn the base of support
for the institution, providing increased potential for the expansion of capacity building
and other economic development services to other constituencies.

Scientific and technological institutions embrace an orientation toward science and
technology or toward meeting the technical needs of specific industries. While many
such institutions have broadened their focus to become more comprehensive, their
history and technical programs enable them to establish close linkages with industry and
forging a strong role in basic and applied research and technology transfer.

Liberal arts institutions focus mainly on providing quality undergraduate programs in arts
and sciences areas and often have higher admission standards than do most regional
universities. It is generally believed that graduates of such institutions may find greater
opportunities for the pursuit of graduate education. In this respect these institutions
contribute, as do other types of schools, toward providing a nucleus of well educated
individuals and serve as *feeder institutions to graduate and doctoral-granting institu-
tions. This can be a significant contribution to a state's overall economic development
to the extent that such students can be retained in the state and the state's system of
higher education. If liberal arts institutions are located in rural areas, they can also serve
local/regional capacity building and applied research needs to bolster regional economic
development.



Major public research institutions often were originally established as land-grant institu-
tions. Their missions are statewide with comprehensive programs and emphasize
research and graduate education. Many of these institutions continue to have strong
involvement with the state's agricultural industries. Given both their breadth and depth
of programs, these institutions have the capacity for a wide range of economic develop-
ment activities. Many public research instIttSions maintain a comprehensive extension
service which can include continuing educadon, educational outreach, and regional and
statewide economic analysis With their emphasis on both basic and applied research,
these institutions can develop strong technology transfer programs to ensure that the
results of research become available to the state's businesses and industries that could
use the new information to achieve economic benefits and enhance their competitive-
ness.

Community colleges and private and public vocational-technical schools have historically
provided for much of the postsecondary, nonbaccalaureate manpower instruction,
training and retraining needs of community/regional business and industry. Many
community colleges also offer extensive continuing education and skills development
programs via the Job Training Partnership Act. Community colleges also play an
important role in industry specific training and retraining. Over $10 million is available for
customized training in Missouri through programs of the Department of Economic
Development and the Department of Elementary and Secondary Education. Customized
training is provided to new and expanding employers to encourage business growth and
retention. Funds are allocated to employers for two purposes; classroom skill training
and on-the-job training. Classroom skill training is usually provided by a local community
college. On-the-job training funds are for wage reimbursements and is usually ad-
ministered through regional administrative entities. Community colleges may also initiate
capacity building programs for their service areas and, depending on their program
offerings and faculty, provide technical assistance to area businesses and industries.

Different institutions will develop different roles in economic development depending on
their mission, capacity, and circumstances. Major research institutions may have a more
extensive role to play in research and development than will regional or some urban
institution& Community colleges may have a more extensive role in certain types of
human resource development through programs for training and retraining employees
and in special forms of technical assistance. There are several possible roles for each
type of institution. Institutions with less capacity can still determine their own niche and
possibly broaden their areas of collaboration with the community to provide additional
opportunities for area economic development. As institutions face new demands and
increased pressure to contribute to stale economic development, response to these
pressures will require that institutions become more strategic and entrepreneurial in their
approach to developing effective roles.

4
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Planning for Involvement in Economic Development

While the critical role of higher education in economic development involves a commit-
ment to improving the quality of human resource development, a general framework for
developing additional institutional roles in economic development has been provided by
Wegener (1986). Eight key steps were identified to guide institutions in their efforts to
develop appropriate roles:

ractigingmagbattufignelsgmmarnent - institutions need to consider their interest
in and commitment to a role in economic development as related to their basic
mission and be cognizant of the different views of their many constituencies-the
state, faculty, students, alumni, donors, the community and industry. Institutions also
need to determine what they want to achieve with such invoivment: improved image,
new resources, and/or improved programs.

Analyzing community Ind industry needs - initiazing an active outreach to industry
and the community to develop a clear understanding of changes in the local economy
and community and industry needs in economic development including manpower,
technical assistance, research and technological needs.

Assesskakistituggnailiningtbs..arsaiLeaknesses - to determine how well institu-
tional resources/capacities in education, research and public service match iden-
tified community and industry needs and how the institution can best contribute to
economic development. Identified areas of excellence are more likely to provide for
greater contributions to economic development

peiarmining_tarzouLagpsztatly - to isolate specific areas where university
involvment in economic development is likely to achieve maximal impact and to
provide for assessments of the need for new institutional capacity to meet unmet
community or industry needs.

oftfirdazangdigfLogyudgialguliejagujoa - based on the above assessments
and supportive of the institution's basic missions. Ideally such roles should build on
identified strengths of the institution with awillingness to invest resources in selected
areas of comparative advantage.

Organizing for the new roles - to determine the extent to which new organizational
arrangements might be needed or whether existing structures will suffice.

Establishing new policies - as necessary which foster a supportive climate for
involvement with business and industry yet protect the interests of the institution.

implementaijon_AncildolLtbrizugh - to establish leadership roles and respon-
sibilities and to monitor and evaluate the effectiveness and impact of the economic
development activities including publicizing institutional efforts and ensuring that the
institution receives recognition for its contributions. Successful endeavors should
serve as models for further development efforts.

4 5
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Colleges and universities typically are stable, conservative institutions slow to change
and in the U.S. historically have followed two basic traditions: independence from
governmental control, which might imply a closer relationship with the private sector, and
voluntary service to meet societal needs. Involvement in economic development can be
viewed as a timely variation on the voluntary service theme. it could also be argued that
public colleges and universities have a responsibility for economic development as part
of the public trust through which state institutions are supported and that such involve-
ment is a natural extension of a public college or university's basic function (Stauffer,
1986).

Missouri College and University Involvement in Economic Development
Programs

Missouri's colleges and universities are responding to the challenge of expanding their
involvement in economic development as programs of various types are currently
operational on many public college end university campuses. A selected list of such
programs include the following.

1. The Higher Education Applied Projects (HEAP) program, established by the Mis-
souri General Assembly (1982) as part of the Missouri Research Assistance Act and
currentty administered by the Missouri Department of Economic Development,
funds projects focused on applied research conducted through any higher educa-
tion institution in Missouri except the University of Missouri. Applied projects are
those which seek to 'Utilize, synthesize, or apply existing knowledge, information,
or resources to the resolution ci a specified problem, question, or issue.' Past
and/or current HEAP projects have been funded at Southwest Missouri State,
Northwest Missouri State, Central Missouri State, Northeast Missouri State,
Southeast Missouri State, Uncoln University, and Washington University in St. Louis.

2. The Higher Education Research Fund (also established through the Missouri
Research Assistance Act) is administered by the University of Missouri Board of
Curators for basic research conducted through the University of Missouri cam-
puses, Washington University, and Saint Louis University. Since its inception tha
program has funded 193 projects securing $11 million in matching funds from
private sources.

3. Four 'innovation centers' initiated by the Missouri Corporation for Science and
Technology and funded by the Department of Economic Development are currently
operational. Three of these innovation centers are located on campuses of the
University of Missouri System (Columbia, Kansas City, and Rolla), and one is located
in St. Louis working in close collaboration with Washington University and Saint
Louis University. Innovation centers provide low-cost physical space and shared
administrative and clerical services as well as technical, managerial, financial and
other assistance to new firms, with special emphasis given to the needs of firms in
the advanced technology areas. As such, these centers serve as high-tech in-
cubators for new business development.
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4. Centers for Advanced Technology (CATS) exist on the University of Missouri-Kansas
City and Rolla campuses as well as on the Washington University campus. The
centers were established by the Missouri Corporation for Science and Technology
to enable Missouri universities and industries to undertake cooperative research
and development programs in technological areas identified as having significant
potential for economic growth in Missouri. The centers conduct basic and applied
research, product and process devebpment, and commercial technology transfer.

5. Small Business Development Centers (SBDCs) currently operate on 10 putlic
college or university campuses; University of Missouri-Columbia and Rolla cam-
puses, Northwest Northeast Southwest Southeast, and Central Missouri State
University campuses, at Missouri Southern State College, and at Three Rivers and
Mineral Area Community Colleges. Additional SBDCs are located at Rockhurst
College, Saint Louis University, and within the Department of Economic Develop-
ment in Jefferson City which operates an SBDC specializing in promoting the federal
Small Business Innovation Research program and other Missouri high-tech
development programs and serves as a liason between high-tech business
development entrepreneurs and 11 federal agencies.

6. The Missouri Rural Innovation Institute (MRII) operates through the University of
Missouri System Extension Service and provides leadership development and
economic development expertise to rural communities throughout the state. The
MRII was established with funds ($975,000 over three years) awarded by the Kellogg
Foundation.

7. The University of Missouri System administers two research parks - the Missouri
Research Park in the St. Louis area and the North Campus Research Park at the
University of Missouri-Kansas City. Both research parks are under development
and when fully operational will offer tenants access to university facilities and
educational resources, including libraries, information processing, conference
facilities, and professional staff and faculty. The St. Louis area facility will con-
centrate on attracting companies and organizations that can capitalize on the
academic strengths of universities in the St. Louis area, which include such fields
as agriculture, computer science% robotics, aerospace, medicine, biotechnology
and engineering. The primary focus of the North Campus facility is to link the
University of Missouri-Kansas City's research, teaching and public service goals
with the industrial and business sectors consistent with the university's long-range
plans of developing eminence in the areas of computer science, telecommunica-
tions and the life sciences.

8. In addition, many colleges, particularly community college% provide an extensive
and diverse sat of programs and offerings providing employee training and retrain-
ing. Such services we vital to fulfilling the needs of business and industry for skilled
labor. In this regard, the crucial role community colleges have in human resource
development is absolutely essential to the ability companies have to remain com-
petitive in an international economy.
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These various programs provide important vehicles for higher education participation in
economic development Expansion of relevant programs (e.g., SBDCs) to other cam-
puses and more extensive participation of four-year colleges and universities in the HEAP
program is certainly feasible. The establishment of campus-based centers for technol-
ogy transfer or research like those at Central and Southwest Missouri State Universities
can provide important linkages to area businesses and industries and expand both the
research and service capacities of the institution.

The Crucial Role of Higher Education in Economic Development

The colleges 3nd universities cunently involved with the various programs obviously are
making important contributions to the economic vitality of the state through their involve-
ment in captecity building, technical assistance, research, technology transfer and new
business development As knportant as these new programs are to Missouri, President
Bok of Harvard hastens to point out that the major long-term challenge to economic
development Is not going to be solved merely by strengthening our research efforts, nor
is K. a narrow question of simply trying to help business improve productivity or discover
new products.* Boles view of the problem of competitiveness, and America's waning
performance in the international arena, is that it is a °signal that tells us that we need to
revitalize the society, its corporate management, the edectiveness of government, the
quality of education, the welfare and opportunities gir en to the poorest of its citizens°
(1988, page 18).

Jim Mingle, executive director of the State Higher Educatien Executive Officers' Associa-
tion, would agree with Bok and in a presentation on °Postsecondary Education's Con-
tribution to the Economy' (1989), mentions

...as a society we firmly believe and want education to be the primary path of
upward social and economic mobility. ...Our job as educators and policy
makers is to figure out how to make the system work better so that belief can
be realized. There is ample evidence that the system isn't working as well as
it should for as many people as it should. Some institutions and programs
have greater impact than others. To use the economists' term, some add more
value than others.

In my view, higher education rays a vital, even central role in economic
development But I view the nature of that role as one which is carried out
primarily through individuals. The primary contact is between students and
the institution, not between two corporate entities or between two sectors. The
higher education/business partnership is clearly secondary to the higher
education/student nannership.

In short, the economic and social value to the state of better, smarter, more
creative, more productive college graduates who are committed to the values
we hold dear as a society, is potentially of extraordinary magnitude. (page 3)
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In his concluding remarks Mingle notes that the connection between individual learning
and economic development suggests three important priorities for higher education
which

1. need to increase its success rate with the students it enrolls,

Z must reform its curriculum so it is relevant to the world of the 21st Century, and

3. should work to break down the barriers between levels of education that hinder
student achievement - barriers that stand between secondary and postsecondary
and between levels of the postsecondary system (pages 3-5).

It is clear that higher education has a crucial role to play within the context of an overall
plan for economic development and revitalization of the economy. That role, however,
is best filled by providing high quality instruction, research and public service and by
monitoring higher education's performance in achieving the level of excellence
demanded ot it by students, parents, businesses and industries. In that regard, higher
education can be an important part of the conversation in policy planning and program
development for an efficient, effective and comprehensive economic development agen-
da but cannot be the sole discussant of the issues nor be viewed as the only solution.

The Missouri Coordinating Board for Higher Education has undertaken several projects
and released several reports related to the importance of higher education to economic
development and the crucial role of planning in the formulation of higher education-
economic development policy. The Coordinating Board has assumed a proactive
posture both in terms of strengthening the quality of higher education and in its role in
economic development as reflected in the following study issues/reports that have either
been completed, are on-going, or are scheduled for implementation:

StatitgicalligbitialugatimPertganaciotiaGatin - to Provide an annual assess-
ment of the state's system of higher education on twelve critical dimensions related
to outcomes, resources, and contexts. The various public two- and four-year institu-
tions are also developing institutional level performance indicators to provide annual
assessments along these dimensions reflecting both a system-wide and institutional
responsiveness to assessment and accountability.

Blighlaktlegaisaggagnema - to designate areas of prior need for instructional
services with the goal of increasing the participation rate of Missourians in postsecon-
dary training and education which is a key factor underlying Missouri's future
economic competitiveness and well-being.

Missouri Manpower Needs - to determine current and profected state manpower
requirements for an educated and skilled workforce for Missouri businesses and
industries to be competitive in the national and international economy and related
implications for the delivery of postsecondary training and education. (CBHE report
- 'Manpower Trends and Issues: A National Perspective, A Missouri Context,' 1989.)



MingdtjagjailsagudIfigheaclumgm to provide an overview of the changing
demographics and the need for increasing minority student and faculty recruitment
and retortion In the state's system of higher education. (CBHE report - `Challenges
and Opportunities: Minorities in Missouri Higher Education, 1988.)

QftaansuguloaQuultdazdajperuglign - to determine more efficient and qualita-
tively effective ways of providing education and training opportunities to those who
are unable to participate in on-campus offerings. (CBHE report - 'The Invisible
Campus: Off-campus and Out-of-district Instruction in Missouri, Fiscal Year 1988,'
1989.)

In addition, other reports have been prepared by the Office of Social and Economic Data
Analysis of the University of Missouri Extension Division, Confluence, Inc. of St. Louis,
and the Hawthorne Foundation.

Results of these and future studies will prove valuable in addressing current and future
educational resource and programmatic needs of the ciLanry and of the state's system
of higher education. These studies provide valuable information for the development of
plans for strengthening the role of higher education in economic development and
planning for the future economic vitality of the state.

The complexity of the issues and the scope of interests related to economic development
may require that policy planning and program development for an efficient, effective, and
comprehensive review of the future roles of higher education in Missouri economic
development involve, through the leadership of the Department of Economic Develop-
ment, the joint participation of representatives from the Missouri Corporation for Science
and Technolog , the Coordinating Board for Higher Education, the State Board of
Education, Division of Employment Security, the Departments of Labor, Health and Social
Services, elected officials, and business and industry. Through such collaborative effort
among these appointed and elected boards and officials will Missouri achieve a coor-
dinated planning, program ar.d policy development environment for securing its
economic future.

Collaboration among these and other state officials in assessing how the state's system
of higher education can most effectively and efficiently support, in a coordinated fashion,
the state's economic development agenda within the framework of the respective
institutions' missions and approved institutional plans might well include further explora-
tion and discussion of the following issues:

coordinated atewide planning for human resource development involving the
Coordinating Board for Higher Education and the State Board of Education with
specific attention to issues related to strengthening the quality of our teachers,
curricula, and issues related to the retention of all students in all levels of Missouri's
system of education;

the feasibility of establishing joint programs or consortia among institutions for
applied research, technology transfer, and/or business development;

the expansion of Small Business Development Centers to more campuses; and
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the development of policy initiatives to increase business and industry support of,
and linkages with, colleges and universities.

(....)11aborative discussions of these and other emerging issues can provide the foundation
for the development of coherent and integrated statewide policy initiatives for developing
an education infrastructure able to refipond to present and future demands of Missouri's
economic development agenda
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Factors of Higher Education Related to Economic Development:
Missouri and Competitor States

The Higher Education Context

Crucial to statewide planning for economic development is the recognition of the
importance of the educational infrastructure to the overall economic vitality of the state.
Frank Newman, president of the Education Commission of the States has suggested
that:

The nation's economic development is directly linked to a recognized depend-
ence on higher education. No state-no nation-can afford to maintain second
class institutions. In a world of growing economic competition and social
complexity, it is the university to which the state turns for assistance (in
Choosing Quality: Reducing Conflict Between the State and the University,
1987).

The quality of a state's educational system is important not only with regard to the more
direct relationships to economic development - such as provio;r.j quality teachers,
human resource development, basic and applied research, technology transfer, and
stimulating existing and new business development - but also through the °allocative
ability° that education creates. Education enhances the ability of individuals to make
informed choices, to better match skills with jobs, and to adjust to changes in the job
market Other important outcomes have been summarized by Bowen (1977) in his
comprehensive review of the evidence relating to the benefits of a college education.

A college education has a positive effect on citizenship, practical competence for
family life, and personal health (which is obviously important to economic produc-
tivity);

College graduates are more interested and informed about political and public affairs,
are more likely to be registered voters, are more likely to vote, and are more active in
community affairs;

College graduates are more likely to be future-oriented with a stronger commitment
to their children's education and welfare.

These outcomes are no less important to securing the state's economic future than are
those more directly related to economic development activity-both are affected by the
availability and quality of higher education.

Discussions of educational quality are often approached from different perspectives with
dissimillar, often implicit, definitions of excellence which can be difficult to operationalize.
A summary of these differing perspectives and associated definitions of excellence has
been offered by Morgan and Mitchell (1985) and is presented in Table 8. Approaching
educational quality from these varying perspectives has the potential of creating dysfunc-
tional dialog and can inhibit coordinated planning by those charged with making
decisions about higher education institutions and systems. For 3xample, higher educe-

The quality of a
oak* education
system is crucial to
economic
development.
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Table 8

perspectiveas revealed in the Coordinating Board's Statewide Higher Education Per-
formance Indicators. State legislators often view quality from productivity and political
economy perspectives. College and university administrators might take a value-added
or producer-consumer quality approach in their discussions of educational excellence.
The faculty may view quality primarily from a content or value-added perspective.
Individuals and groups representing business and industry would most likely approach
quality from a political economy perspective. Awareness of these various perspectives
by those charged with coordinated planning is necessary for effective communication
and productive effort.

Ideally, consideration of the various perspectives on quality by the different individuals
or groups charged with the task of coordinated planning would result in a more par-
simonious definition of quality (and attendant indicators) thus providing for a more
effective allocation of resources targeted toward improvement.

Six Perspectives on Educational Excellence

Perspective Short Definition Representative Reports on Excellence

Political economy approach

Productivity approach

Value-added approach

Producer-consumer quality approach

Content approach

Eclectic approach

Excellence is measured by how well
schools and colleges support and enhance
the political and economic strength of the
nation.

Excellence I. measured by how efficiently
schools and colleges convert inputs into
outputs.,

Excellence is measured by how well
schools and colleges enhance individual
development.

Excellence is determined by the quality of
producers (faculty) and consumers (stu-
dents).

Excellence I. judged by the quality and
scope of the curriculum.

Excellence I. evaluated on a variety of
dimensions, including efficiency, effective-
noes, and characteristics of participants.

Business-Higher Education Forum,
'America's Competitive Challenge
Task h. rce on Education for Economic
Growth, 'Action for Excellence'

National Science Board Commission on
Precollege Education, "Educating
Americans for the 21st Century'

Southern Regional Education Board, 'Meet-
ing the Needs for Quality in the South'

John Goodiad, 'A Place Called School'
Theodore Stzer, "Horace's Compromise'

Mortimer Adler, "The Paidela Proposal`
John Goodiad, 'A Place Called School'
The College Board, 'Academic Preparation
for Collage'

Ernest Boyer, 'High School: A Report on
Secondary National Commission on Excel-
lence in Education, 'A Nation at Risk'

Source: Morgan, Anthony W., and Brad L Mitchell. 1985. 'The Quest for Excellence: Underlying Policy issues.' Highor Education: Hand-
book of Theory and Raseerch, vol. 1, New York: Agathon Press.

Higher Education Research Capacity and Economic Development

An additional context for assessing institutional and system quality, and one having an
important bearing on economic development, is research. The research capacity of a
state's higher education system (as determined by federal R&D funds acquired) has been
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found to be related to increases in the number of business establishments as well as to
growth in aggregate income and to increases in per capita income via the production of
growth in higher quality jobe (Jones and Veditz, 1988). Also, in a 1982 study of factors
affecting high technology business regional site location decisions prepared for the Joint
Economic Committeee of the U.S. Congress, academic institutions ranked fourth among
twelve determinants related to plant relocation decisions. While the research capacity of
academic institutions per se was not specifically noted, the reputation of a state's colleges
and universities, primarily its major research universities, is heavily dependent not only
upon admissions standards, the strength of their various programs, and the quality of
their matriculating students, but also upon their perceived strength as research institu-
tions. Other major factors affecting site location decisions were the availability of skilled
technical and professional labor, labor costs, and tax climate/structure (Premus, 1982).

Higher education system research capacity is important for attracting new business
expansion to the state, and also for enhancing the system's capacity for technology
transfer and for stimulating growth in existing businesses that seek to develop a com-
petitive edge in manufacturing and new product development States are keenly com-
petitive as they vie for capturing an increasing share of intemational and national business
expansion. Missouri's major regional competitor states in this arena (as identified by the
Missouri Department of Economic Development) are Arkansas, Iowa, Illinois, Indiana
Kansas, Kentucky, Minnesota, Nebraska, Oklahoma, and Tennessee. Missouri's position
relative to its competitor states on research capacity and other 'rectors related to
economic development provides a means for assessing the age's comparative
strengths and weaknesses in seeking to formulate policy and implement plans for future
economic davelopment efforts.

Research Funding and Missouri's Higher Education System

One useful context for assessing state higher education system research capacity is by
considering expenditures for research and development at doctorate-granting institu-
tions. A summary of research and development expenditures for Missouri and its
competitor states for the period 1980-1987 is presented in Table 9. The data show that
R&D expenditures at Missouri's doctoral granting institutions (both public and private)
have grown at a yearly rate el slightly over 9 percent (the national avevage is 10.45
percent) and that expenditures at Missouri institutions have remained, on average, about
30 percent higher than the average of doctoral granting institutions of our competitor
states. Only two of the competitor states (Illinois and Minnesota) have consistently shown
larger R&D expenditures than Missouri. Additional comparisons are shown for Missouri
and what may be considered as 'aspiration states.° These states (Texas, North Carolina,
Michigan, and Ohio) might be viewed as those providing a level of aspiration for select
features of Missouri long-range economic and higher education development efforts.
Comparatively, Missouri's R&D expenditures have remained, on average, about 52
percent less than the average of these four aspiration states.
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Table 9

R&D Expenditures at Doctoral Granting Public and Independent Institutions:
Missouri and CompetAtor States, FY 1980-87 (in thousands)

Average
Rate of
Change

1980 1981 1982 1983 1984 1985 1986 1987 1380-87

U.S. Tot. 5,960,505 6,733,086 7,207,151 7,761,865 8,484,591 9,550,88010,769,06811,930,997 10.45%

PAO 112,738 123,023 129,450 135,668 150,526 161,450 186,836 207,020 9.13%

AA 26,637 26,353 32,349 27,315 26,616 30,051 35,379 35,529 4.95%

94,582 102,992 110,710 119,646 119,257 132,222 148,269 157,482 7.61%

IL 238,200 265,282 284,980 312,037 357,285 392,793 438,991 498,221 11.14%

IN 101,426 121,615 123,329 133,671 144,994 158,983 176,374 188,086 9.34%

KS 49,398 55,336 56,411 63,655 71,348 80,144 90,579 93,931 9.71%

KY 36,502 42,275 46,201 49,498 52,647 53,790 68,552 78,008 11.72%

MN 119,06F 133,057 146,466 151,441 158,223 173,322 201,743 222,381 9.41%

NE 42,357 47,734 53,018 53,753 53,801 60,612 69,765 71,730 7.97%

OK 48,081 67,923 71,173 87,072 91,386 96,407 88,876 99,116 11.79%

Th 61,358 70,264 67,178 71,873 78,881 107,280 123,668 144,144 13.53%

Competitor 81,761 93,283 99,182 106,996 115,444 128,560 144,20 158,863 9.98%
State Avg.

Mo % 37.89% 31.88% 30.52% 26.80% 30.39% 25.58% 29.73% 30.31%
obey.'
below Avg

TX& 346,215 415,788 454,235 511,402 557,508 632,891 723,073 810,993 12.98%

NC* 128,129 154,033 164,706 180,364 208,582 254,370 281,929 313,819 13.77%

MI 216,699 235,750 226,172 249,580 283,708 301,391 342,031 396,786 9.21%

0H° 181,676 199,994 201,998 209,839 231,339 261,447 287,670 328,772 8.94%

Average* 218,180 251,391 261,778 287,796 320,284 362,525 408,676 462,593 11.38%

mo
a

-48.33% -51.06% -50.55% -52.86% -53.00% -55.47% -54.28% -55.25%
bove/

bekra Avg

Source: National Scienos Founds Son, Division of Sciences Reeouross Studies, I Me.
Sadie providing level of aspiration for Missoud eoonomic development Oats.
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Federally Financed R&D Expenditures: Missouri and Competitor States

The amounts of Missouri and competitor state R&D expenditures that were federally
financed for the period 1980-1987 are shown in Table 10. Federally financed R&D
expenditures reveal an institution's or system's ability to secure research funding from
the various federal sources and can reflect, to some extent, the perceived quality of
research programs/institutions. The data show an average annual increase of 7 percent
in expenditures for Missouri's doctoral granting institutions with a national average
increase of 8.75 percent. Federally financed R&D expenditures at Missouri's public and
private institutions have, on average, been 42 percent higher than the average expendi-
tures of its competitor states. Illinois is the only competitor state that has consistently
outperformed Missouri in this regard. Compared to the aspiration states, Missouri's
annual rate of increase has been about 2 percent less and expenditures for R&D have
averaged about 51 percent below aspiration state averages.

Although Missouri's federally financed R&D expenditures have consistently been sig-
nificantly higher than all but one of our competitor states, the major portion of these
expenditures for research and development at the universities can be accounted for by
the private institutions in the state. Of the $113.458 million in federally financed R&D
expenditi for FY 1987, the University of Missouri system campuses accounted for
$26.021 million (23 percent). Washington University in St. Louis received $77.757 million
(over 68 percent).

Sources of Higher Education R&D Support: Missouri and Competitor States

Relative contributions to R&D expenditures at doctoral granting institutions by various
sources for Missouri and competitor states for FY 1987 are shown in Table 11. In 1987,
Missouri's R&D expenditures were $207.02 million which was about 30 percent higher
than the average of our competitor states. The distribution of these funds by source
shows that the federal government provided $113.458 million (55 percent); state and local
governments, $11.779 million (6 percent); industry, $19.122 million (9 percent); and
institutional funds accounted for $50268 million (24 percent). All other sources ac-
counted for $12.393 million (6 percent). Funher inspection of the dollar amounts by
sources shows that Missouri's expenditures from federal sources were about 40 percent
higher than the average of our competitor states and that expenditures from industry and
institutional fund sources were, respectively, 95 and 26 percent higher which speaks well
of industry and institutional support for Missouri's research and development Wfon.

The distribution of federal obligations (grants, contracts, etc.) for research and develop-
ment awarded to Missouri and competitor states' businesses, industries, agencies and
colleges and universities by various agencies for FY 1987 is shown in Table 12. Missouri
ranked 19th in the nation, obtaining $614.622 million, which was more than twice the
average of the competitor states. Over 90 percent of Missouri's funds, however, were
received from only two sources; the Department of Defense (74 pereent), and the
Department of Health anr4 Human Son/ices (19 percent). Research and development
obligations from the Department of Agriculture accounted for only 2 percent of Missouri's
total and were 13 percene less than the average for the competitor states. Obligations
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for R&D from the Departments of Energy and Transportaion, and from the Environmental
Protection Agency, NASA, and the National Science Foundation were significantly less
than those of the competitor states. Even though total R&D obligations to Missouri are
substantially larger, the competitor states show much more diversification in their acquisi-
tion of federal funds for research and development while Missouri is heavily dependent
upon defense-related grants and contracts for much of its R&D effort.

Figure 14

Indiaby
eV%

FEDERAL OBLIGATIONS FOR RESEARCH
AND DEVELOPMENT IN MISSOURI FY 1987

(Total = $614.6 million)

Source Ha Boma Wont* Foundation

A

Other 5%

NSF 7%

Msan 711%

Wens, 3%
Awiculture a%

The distribution of these federal fund obligations within Missouri can be seen in Figure
14. The bulk of the $614.6 million in federal R&D fund obligations was awarded to industry
(69 percent). Universities and colleges acquired 21 percent or about $128 million with
79 percent of these funds (approximately $102 million) coming from the Department of
Health and Human SeMces. Of this $128 million, the University of Missouri system
campuses received $28.194 million (22 percent) with the remainder going to private
universities in the state. Federal R&D fund obligations to Missouri's colleges and
universities from the Department of Agriculture were approximately $7.74 million; from
the National Science Foundation, $9.03 million; from the Department of Defense, $3.87
million; and from various other agencies, about $6.45 million.
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Table 10

Federally Financed R&D Expenditures at Doctoral Granting Institutions:
Missouri and Competitor States, FY 1980-87 (in thousands)

1980 1981 1982 1983 1984 1985 1986 1987

Average
Rate of
Change
1980-87

U.S. Tot 4,029,241 4,486,721 4,684,945 4,901,828 5,330,885 5,963,998 6,603,386 7,230,217 8.75%

MO 70,926 77,4370 81,047 81,146 86,630 92,498 102,725 113,458 7.00%

AR 7,177 7,122 10,759 11,233 10,004 11,551 12,385 12,257 9.35%

IA 50,505 54,267 56,940 61,524 62238 64,106 69,892 76,862 6.23%

IL 168,213 184,733 190,412 204,722 223,090 240,113 258,845 293,929 8.34%

IN 68,435 80,341 81,978 83,705 86,470 97,004 106,979 111,413 7.35%

KS 25,694 29,465 24,659 28,340 29,156 31,088 35,552 37,386 6.00%

KY 17,277 17,994 18,959 18,080 19,317 19,241 24,963 30,778 9.19%

MN 68,463 77,850 83,044 79,637 79,489 87,776 100,308 109,003 7.07%

NE 17,098 17,115 18,683 17,133 19,702 24,671 28,495 32,934 10.32%

OK 24,005 22,557 25,405 25,204 25,965 30,420 24,304 25,908 1.78%

TN 42,218 49,306 45,650 45,023 49,695 66,183 74,096 80, 820 10.37%

Competitor 48,909 54,075 55,649 57,260 60,513 67,215 73,582 81,129 7.55%
State Avg.

MO %
above/
below Avg.

45.02% 43.63% 45.64% 41.71% 43.16% 37.61% 39.61% 39.85%

/V 211,847 234,316 241,080 255,721 275,001 329,274 368,797 403,298 9.74%

NC* 88,960 104,954 116,145 124,260 134,176 156,591 177,301 195,177 11.95%

MI* 127,767 136,249 131,389 145,751 165,728 175,312 189,070 208,017 7.34%

OH* 117,786 131,442 133,077 131,775 145,823 160,961 177,417 193,061 7.42%

Average* 136,590 151,740 155,423 164,377 180,182 205,535 228,146 249,888 9.07%

MO %
abovW
below Avg.

-48.07% -48.81% -47.85% -50.63% -51.92% -55.00% -54.97% -54.60%

Source: National Science Foundation, Division of Science Resources Studies, 1999.
* States providing a level of aspiration for Missouri economic development efforts.
Note: Of the $113.488 million in Federal R & D funds expended by Missouri doctoral granting institutions in FY 1987, Washington Univer-
sity accounted for $77.757 million and the University of Missouri System (all campuses) accounted for $28.021 million. Other institutions
accounted for the remaining 89.88 million.
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Table 11

R&D Expenditures at Doctoral Granting Institutions by Source: Missouri and
Competitor States, FY 1987 (in thousands)

Total

State and
Federal Local

Government Governments Industry
Institutional

Funds
All Other
Sources

U.S. 11,930,997 7,230,217 1,003,449 764,008 2,109,547 823,696

MO 207,020 113,458 11,779 19,122 50,268 12,393

AR 35,529 12,257 9,352 Z829 8,028 3,063

UP 157,482 76,862 16,651 6,212 49,668 8,089

IL 498,221 293,929 30,610 23,791 117,826 32,065

IN 188,086 111,413 15,772 17,203 37,627 6,071

KS 93,931 37,386 20,031 5,433 27,607 3,474

KY 78,008 30,778 10,841 6,715 26,545 3,129

MN 222,381 109,003 37,287 11,056 39,371 25,664

NE 71,730 32,934 16,074 4,185 14,976 3,561

OK 99,116 25,908 3,380 6,738 57,620 5,470

TN 144,144 80,820 25,789 13,792 19,232 4,511

Competitor 158,863 81,129 18,579 9,795 39,850 9,510
State Avg.

MO % above/
below Avg.

30.31% 39.85% -36.60% 95.21% 26.14% 30.32%

TX* 810,993 403,298 89,468 46,293 172,935 98,997

NC* 313,819 195,177 54,897 23,825 25,757 14,163

MI* 396,786 208,017 30,343 25,072 103,788 29,566

OH* 328,772 193,061 34,903 22,360 46,924 31,524

Average* 462,593 249,888 52,403 29,388 87,351 43,563

MO % above/
below Avg.

-55.25% -54.60% -77.52% -34.93% -42.45% -71.55%

Source: National Science Foundation, Division of Science Reeources Studies, 1960.
* States providing a level of aspiration for Missouri economic development efforts.
Note: Of the $113.4611 million in Federal R & D funds expended by Missouri doctoral granting institutions, Washington University ac-
counted for I77.757 million and the University of Missouri system (all camupuses) accounted for 1126.021 million. Other Institutions ac.
counted for the remaining PASO million.
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Table 12

Federal Obligations for Research and Development, by Agency: Missouri and
Competitor States, FY 1987 (in thousands)

Total Agriculture Coanasrce Wean &ism
Health

limaias Sir laserise
Tramper-

maim F7A NASA NSF

U.S. 54,065,062 940,467 402,149 35,083,W 4,754,118 6.560,654 403,520 324,342 348,244 3,770,248 1,469,076

MO (19) 014,822 12,329 865 455,725 2,201 115.510 9,843 1.053 499 5,631 11,146

AR (43) 52,343 7,014 NA 12,327 390 28,120 3291 586 243 441 1,911

IA (33) 182,127 25,294 166 48,702 16,786 54,173 2,484 450 900 6,922 6,248

IL (16) 826,964 30,736 863 227,580 288,980 183,449 3,021 3,313 3,163 14,015 71,864

IN (28) 339,429 9,340 122 213.816 15.614 52,247 2,551 4.458 1,235 5,735 34,302

KS PO 94,059 9,428 15 53,191 1,646 19,552 2.775 254 799 2,519 3,881

KY (42) 62,163 9.595 26 11530 1,407 31.366 2,487 1,032 946 792 2,982

MN (21) 506,464 16,906 355 310,846 4,778 125,313 11,024 1,447 6,809 11,960 17,024

NE (44) 48,922 14,763 235 10,817 492 14,455 2.654 333 60 853 4,260

OK (38) 101,778 12,253 3,113 29,513 13,523 16,100 3,225 5,368 10,360 3,795 4.528

TN (17) 731,962 6,702 720 357,107 226,851 90,210 2,661 434 20,054 16.611 10,612

Comps*. 292,821 14,204 562 177,543 57,045 61299 3,617 1,768 4,457 6,364 15,761
State
Average

MO %
above/

110.04% -13.20% 21.89% 257.31% -96.14% 88.44% 172.11% -40.44% -88.80% -11.52% -29.28%

Wow
Avg.

Avg. Per-
cant Dis-
tribution

10.74% 0.45% 38.05% 10.09% 27.46% 2.70% 1.13% 1.85% 2.26% 5.32%

Compot
Stabs

MO Rot-
cent Die-
tribution

2.01% 0,11% 74.15% 0.36% 18.79% 1.60% 0.17% 0.08% 0.92% 1.81%

IX ( 7)* 2,261,000 41,906 987 1,634,447 17,687 250,430 4.592 11,218 15,875 345,510 38,570

NC (20). 583.708 24,683 754 190,912 6.123 250,888 3.061 20,373 54,449 8,888 25,597

Mi (22)* 463,392 14,488 4,772 200,635 27,947 148.920 5,141 2,065 luxe 13,803 39,553

OH (11)* 1,863,723 13,290 222 1,347,742 55,936 151,621 2.001 7,050 32.009 230,048 22.405

Average* 1,292,975 23,607 1,684 818,434 26,923 200.480 3,849 10,176 27,050 149,262 31,531

MO %
above/
below

-52.40% 47.77% -59.32% -44.32% -91.82% -42.38% 155.75% -89.65% -96.16% -9623% -64.65%

Avg.

Avg, Per.
cant Ds-
tribudon

2.48% 030% 54.05% 2.72% 23.58% 0.49% 1.20% 3.26% 7.96% 3.98%

Source: National Science Foundation, Division of Science Resources Studies, 1909.
* States providing a level of aspiration for Missouri soonornio devolopment efforts.
Not*: Numbers In parantheses indicate national rank rola*. to total fedora! R & 0 obligations.
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Other Comparative Features of Higher Education: Missouri and Competitor
States

Research capacity and performance, while providing a useful measure for describing
higher education systems and institutions, is not the only factor to be used in charac-
terizing the contribution of higher education to a state's economic vitality. The develop-
ment of human resources is the sine qua non of education and economic development.

Changes in enrollments and degree completion% reflect, to a large extent, a higher
education system's ability to provide access to its citizenry. Percent changes in enroll-
ments and degree completions for the period 1975 to 1985 for Missouri and competitor
states are shown in Table 13. The data show that Missouri's public sector postsecondary
enrollments in both two- and four-year institutions have not kept pace with the percentage
increases in enrollments of the competitor states. The area of major difference is with
enrollment in two-year institutions where the average 1975-1985 increase for the com-
petitor states was almost 64 percent. This may, however, merely reflect rapid increases
in the number of new community colleges established in the competitor states (which is
also suggested by their percent change in associate degree completions). Missouri, with
a stable history of providing community college access, shows a healthy 41 percent
increase in associate degree completions and shows higher than average increases in
bacheloes and master's degrees conferred What is of some concern, however, is
Missouri's almost 20 percent reported decrease in the number of doctoral degrees
awarded between 1975-85 as compared to the national and competitor states' averages
of about a 3 percent decline. However, it should be noted that within Missouri's public
institution sector the percent change in doctoral and first professional degrees awarded
between 1981-88 increased 3 percent to 986 but remains about 8 percent less than the
1,070 degrees conferred in 1984. Since over 20 percent of the nation's faculty are over
age 55 it is imperative that the flow of Missouri's ablest students through the education
*pipeline* be increased to provide for the current and future faculty needs of the state and
nation.

While stimulating a state's overall economic development necessarily involves a multi-
faceted approach to address the numerous factors associated with a healthy and
growing economy, enhancing the recognized quality of the educational system in-
frastructure is a true measure of a state's commitment to the demonstrable relationship
between education and economic development. A commitment to improving education-
al quality is a necessary antecedent for securing the long-term vitality of the state's
economy.

The Coordinating Board for Higher Education has initiated many new studies to aid in
further policy development to support its public policy goals of quality, efficiency, and
effectiveness and to ensure that Missouri's system of higher education remains respon-
sive to the new demands for an educated work force able to compete in a technological
society and an increasingly international economy. Missouri's success in meeting the
challenge of these new demands and securing its economic future will require ensuring
that the state's citizens receive the highest quality of education possible by providing the
very best in teachers, programs, and equipment. To do less, is to risk Missouri's future.
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Table 13

Percent Change in Select Features of Postsecondary Education: Missouri and
Competitor States, Fall 1975 to Fall 1985

Total Enroll- Total FTE
Enrollment meat Emil !meat

Public 4 yr.
Enrollment

Public 2 yr.
Enrollment

Private 4 yr.
Enrollment Maack le

Degrees Conferred

Bachelor's Master's Doctoraies

US Total 9.5% 5.5% 4.2% 11.3% 13.1% 26.2% 6.1% -2.1% -3.3%

MO 8.1% 0.3% 5.9% 8.4% 10.1% 41.4% 8.7% 11.7% -19.6%

AR 18.9% 14.9% 13.2% 43.9% 3.4% 87.5% 2.2% 21.5% 22.9%

IA 25.7% 19.0% 27.9% 37.9% 12.6% 61.0% 13.3% 10.8% 1.3%

IL 16.2% 7.0% -3.3% 32.8% 10.6% 20.3% 4.2% -0.3% -4.9%

IN 17.2% 13.1% 9.3% 151.9% -2.9% 129.1% 7.8% -31.5% -21.4%

KS 17.0% 4.5% 4.8% 56.2% 11.7% 27.3% -0.2% -2.0% 1.8%

KY 13.2% 9.3% -0.9% 36.9% 13.3% 103.2% -a6% -24.3% 1.6%

MN 19.7% 15.5% 6.3% 61.4% 23.6% 27.8% 12.2% 19.3% -2.0%

NE 30.9% 17.1% 12.6% 112.2% 21.5% 80.4% -as% 10.0% -14.4%

OK 15.4% 10.7% 3.3% 55.1% 0.6% 30.6% -1.5% -3.1% -18.9%

TN 7.4% 3.9% -6.5% 50.1% 1.8% 95.5% -3.4% -12.2% 3.3%

Competitor 18.2% 11.5% 6.7% 63.8% 9.6% 66.3% 3.0% -1.2% -3.1%
State Avg.

TX* 23.3% 15.5% 17. 5% 35.1% 11.3% 44.8% 12 5% 24.2% 19.3%

NC* 30.0% 15.1% 15.7% 53.7% 22.4% 34.3% 6.8% 18.1% -15.5%

MI* 2.2% -2.5% -5.3% 5.3% 14.4% 40.5% 3.6% -20.7% -23.0%

OH* 18.0% 11.3% 9.9% 18.9% 4.4% 52.9% -5.5% 3.1% -7.7%

Average* 18.4% 9.9% 9.5% 28.3% 13.1% 43.1% 4.4% 2.5% -2.7%

Source: 'Historic& Trends: State Education Facts 1975 to 1965.6 National Center for Education Statistics, September 1968.
* States providing a level of aspiration for Missouri Economic development &forts.
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