Chapter 1

The Growth and Impact
of Research Universities

his book is about an institution that preserves and enlarges our
base of knowledge, trains our scientists and scholars, educates our
professional and managerial workers, creates technological innovations that drive the economy, devises medical and engineering advances
that enhance our well-being, critiques our social, political, and economic
institutions, recaptures our past, enriches our cultural and aesthetic lives,
and informs virtually every aspect of our activities in a knowledge-based
world. It is about the American research university.
Although research universities comprise a relatively small number of
American colleges and universities, they nevertheless play a pivotal role in
both higher education and national welfare. The United States has more
than 3,500 colleges and universities of which more than 2,000 offer only associate or bachelor’s degrees. Of the remainder, 125 are considered to be research universities under the commonly accepted classiﬁcation system
developed and employed for many years by the Carnegie Foundation for the
Advancement of Teaching. The deﬁning features of research universities are,
ﬁrst, that they offer graduate education through the doctorate across the arts,
sciences, and professional schools, and second, that their faculties are expected to be active contributors to new knowledge in their ﬁelds and to be
successful in the highly competitive arena of federally funded research, particularly within the sciences and engineering. It is important to underscore
the fact that a research university embraces general education and the major
areas of undergraduate education as well as graduate education and research.
The comprehensiveness of this mission is at once a distinctive feature of the
research university and a major challenge for these institutions.
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While these universities comprise a well-recognized subset of America’s
colleges and universities, there is considerable variation among its members.
They include long-established institutions that are considered to be the
country’s premier universities by academic peers and the public alike, for example, such well-known institutions as Harvard, Yale, Princeton, Stanford,
Michigan, Berkeley, and Massachusetts Institute of Technology. They also
include more recently founded and lesser-known institutions that developed
rapidly in their research capabilities following World War II but whose
graduate and research programs have not as yet attained the breadth and
stature of their historically primary brethren. But all are alike in placing a
strong emphasis on research and scholarship, mounting a broad span of
doctoral degree programs, and maintaining a relatively high level of extramural research support.
These research universities are also part of a continuum of higher educational institutions, rather then being a fully discrete category. That continuum can be described in terms of progressively higher levels of education
offered and correlated emphasis on research and scholarship, extending
from the two-year degree programs offered by community and technical
colleges, to the four-year liberal arts baccalaureate institutions, to the baccalaureate plus master’s degree institutions, and ﬁnally the baccalaureate
through doctoral level institutions with increasing comprehensiveness at
the graduate and research level. Each type of institution plays a distinctive
and extremely valuable role in higher education, and all participate in
teaching and scholarly activities in varying ways and degrees. Within this
continuum, the research universities can be viewed as providing the most
complete, albeit not necessarily the best, expression of the teaching, research, and service functions common to all, and certainly the strongest
expression of the research function. It is also tempting to ascribe a progressive or developmental aspect to this educational continuum, that is, to
think of institutions as seeking to offer more advanced degree programs
and to develop greater research capabilities. In fact, in the decades following World War II, a number of master’s and doctoral level institutions did
evolve into research universities, largely as a consequence of the major infusion of federal research funding during that period. However, the majority of community, liberal arts, and master’s level colleges take justiﬁable
pride in their primarily teaching and service missions and have little interest in expanding their research role. But it is equally clear that there are a
number of master’s and doctoral level institutions today that aspire, often
baldly, to the status of “a research university.”1
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Perhaps the most important commonality among higher educational
insitutions is the strong scholarly base of their educational programs. Even
those institutions whose primary function is undergraduate teaching—the
community and liberal arts colleges—will draw heavily upon the fund of
specialized knowledge created and nurtured in the research universities
and certainly will value scholarly attainment in their own faculties, many of
whom will have received their advanced training in research universities.
All of these continuities are important because they indicate that while the
focus of this book is the research university, the analysis has implications
for universities and higher education as a whole.
The disproportionate and pervasive impact of the research universities is succinctly expressed in the following excerpt from the report of the
Boyer Commission, a panel of distinguished leaders of higher education recently convened in review of the status of undergraduate education in the
research universities:
The country’s 125 research universities make up only 3 percent of the total
number of institutions of higher learning, yet they confer 32 percent of the
baccalaureate degrees, and 50 percent of the baccalaureates earned by recent
recipients of science and engineering doctorates (1991–95). Their graduates
ﬁll the legislatures and boardrooms of the country, write the books we read,
treat our ailments, litigate our issues, develop our new technologies, and provide our entertainment. To an overwhelming degree, they have furnished the
cultural, intellectual, economic, and political leadership of the nation.2

To this it might be added that the research universities also exert a
disproportionate inﬂuence on education at all levels since they are the
source of many of the teachers, particularly those trained at the advanced
or graduate level, as well as many of the pedagogical models and concepts,
for the nation’s educational system.
The critical role of these universities is further highlighted by the
awareness that research and technological innovation will be increasingly
important in determining a society’s standing in what is now recognized as
a globally competitive, knowledge-based economy. Research universities,
with their focus on the production and application of knowledge, have in
fact been a vital factor in this nation’s social and economic development, as
we shall shortly attest, and their key contributions to national and international economic development can only be expected to increase.
These institutions are also most commonly identiﬁed in the public’s
mind with higher education and with its perceived strengths and weaknesses. For example, it is the research university that is the acknowledged
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world leader in the training of scientists and professionals, and it is the
research university that the public has in mind when charging higher education with neglect of teaching, irrelevant research, excessive costs, abuse
of tenure, and other alleged shortcomings. And ironically in view of these
charges, it is the same research university that is being called upon, particularly by the business and political communities, to expand and diversify undergraduate enrollment, to increase cutting-edge research and technology,
to assist reform of K-12 education, to increase lifelong learning opportunities, to become more engaged in programs of public service, and to assist in
building a multicultural and internationally sensitive society!
In sum, whatever its shortcomings, the research university has been,
and is widely expected to remain, a leading player in higher education and
society as a whole. Nevertheless, the thesis of this book is that it may be seriously questioned whether these universities, as presently structured and
supported, can long maintain their critical role and distinctive contributions. At the root of this concern is a growing gulf between the traditional
perspective and objectives of the faculty of research universities, which are
primarily long-term and basic in nature, and the contemporary perspective
and objectives of the university-governing structures and society at large,
which tend to be short-term and applied in character. A number of factors
underlie and promote this separation, which as yet is poorly understood by
either party. But unless the separation is recognized, understood, and effectively addressed, the special strengths and contributions of these institutions are vulnerable.
In order to understand how we have reached this state of affairs, it
will be helpful to consider ﬁrst the factors that gave rise to the research
university, to its distinctive character, and to its wide-ranging impact on
society. Only by understanding the rationale of the research university and
the conditions that fostered the growth of university research can we appreciate the dilemma that confronts us today.
The lineage of the American research university can be traced to the
nineteenth century, which saw the ﬁrst clear appearance of research and
scholarship as a priority within American colleges and universities. Up to
that point, higher education had been dominated by classical learning–the
study of Greek, Latin, philosophy, history, literature, and a smattering of
natural science. College education in this form was still mostly for the few
and the elite, and was intended chieﬂy as a preparation for the ministry,
the professions, and public service. In the latter part of the nineteenth century, increasing dissatisfaction with the limits of the classical curriculum,
and an awareness of the growing accomplishments of the new scientiﬁc
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research in Europe, prompted American leaders to seek a form of higher
education that would be both more rigorous and more germane to the
needs of a pluralistic and pragmatic society.
In this reaction, American educators were strongly inﬂuenced by the
earlier educational developments and reforms of their European counterparts, particularly the model of German universities, which had become
world leaders in scientiﬁc and scholarly research within the university setting. As in America, German reform of higher education was directed
against the strong hold of classical learning, which was seen as an arbitrary
passport to positions of privilege and a questionable preparation for the professions. The German reformists believed that the development of more
specialized ﬁelds of knowledge, based upon scholarly research, especially
the new scientiﬁc research, would provide a sounder and more democratic
basis for higher learning and entry into the professions. Furthermore, and
most importantly, these ﬁelds were to be taught by faculty trained in methods of scholarly inquiry and actively engaged in scholarship, that is, actively
engaged in the production and reﬁnement of knowledge in their ﬁelds.
Following the German model, and with much the same purpose and
objectives, American universities also began to add advanced science-based
curricula and to recruit faculty trained in research methods. In 1876 Johns
Hopkins University became the country’s ﬁrst institution devoted to graduate education and research. About this time, Yale University, Harvard University, and the University of Michigan had also begun to add programs of
advanced study in the sciences. Other leading universities soon followed
suit and over the early part of the twentieth century a research and scholarly
emphasis was added to many of the nation’s established colleges and universities, both private and state institutions. However, in important contrast to
the German model, the growth of specialized ﬁelds of scholarship and teaching in American universities tended to develop at the graduate level, supplementing rather than replacing the classical liberal arts undergraduate
curriculum, which remained as a traditional form of general education.
At the heart of these nineteenth-century European and closely related American reforms was the conviction that higher education at all
levels should emphasize the teaching of specialized knowledge informed
by scholarship and research. The knowledge to be offered by a university
should go beyond that bequeathed by classical learning and tradition. It
should be the product of continuing application of rigorous and objective
methods of inquiry. If specialized knowledge and competence in a ﬁeld
were what higher education was expected to certify, then the best way to
assure that knowledge and competence was by means of the scholarly
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foundation of the ﬁeld and by the scholarly merit of its faculty. Research
became the foundation of a sound education. This philosophy has been,
and remains, a distinguishing feature of European and American higher
education.
Research universities, then, have existed in the United States since
the last quarter of the nineteenth century. In the absence of the consensual
deﬁnition of “the research universities” that was later provided by the
Carnegie criteria, the Association of American Universities (AAU), founded
at the turn of the century, provides a measure of the number and growth of
research universities over the ﬁrst part of the twentieth century. The AAU
was formed with the objective of raising the standards for graduate education and research in America. Its members, historically well-established
and prestigious institutions, thought of themselves as research universities
and were generally recognized as such. The AAU grew from fourteen
founding members in 1900 to thirty-two American universities by the outset of World War II.
While relatively small in number, these early research universities
nevertheless claimed a disproportionate share of both the college student
population and total resources available to higher education at the time.
While the inception of research as a primary feature of higher education in
the United States was a consequence of adoption of the German model,
the modern and distinctively American research university developed primarily as a result of several other initiatives that took the form of partnership
endeavors between the federal government and the university community.
These partnerships were spurred by the desire to promote the production
of knowledge in areas of national self-interest and by the recognition that
universities, particularly in their science base, had become a wellspring of
expertise and knowledge for the nation.
The ﬁrst of these initiatives began in the latter half of the nineteenth
century in the form of the land grant legislation initiated by Vermont Senator Justin Morrill. The Land-Grant acts fostered the creation and development of public universities in each state that were to be accessible to all
and dedicated to public needs. The land grant institutions were given a
special mission to address the nation’s needs in agriculture, at that time the
dominant industry and occupation in America. Through the Morrill Act
and through subsequent related legislative actions, these needs were addressed by the establishment of both “experiment stations,” which had the
explicit mission of conducting scientiﬁc research in disciplines relevant to
agriculture, and “extension stations,” which had the mission of directly
communicating the research ﬁndings to farmers and other agricultural

The Growth and Impact of Research Universities

7

workers, both operating within the land grant universities. The land grant
program, then, supported by federal and state funds, both strengthened
basic university research across areas germane to agriculture and provided
for rapid transfer and application of the research ﬁndings in the everyday
world of agriculture. This was a visionary program based on the belief that
large-scale support of basic university research could be a key to economic
progress. The recognition of the ultimately pragmatic import of basic
knowledge, which inspired the land grant movements, was succinctly conveyed by Morrill in introducing the land grant legislation:
The modern achievements of skill, enterprise, and science, new ideas with
germs of power, must be recognized, and diligently studied, as they have
brought and continue to bring daily competition which must be met. If the
world moves at ten knots an hour, those whose speed is but six will be left in
the lurch.

“New ideas with germs of power.” What a marvelous expression of
the applicability and utility inherent in all knowledge!
There are today about seventy universities designated as land grant,
at least one in each state. Most of these have evolved into major state institutions, and many are among our most distinguished research universities.
In virtually all, the missions of the production and dissemination of knowledge in the public interest have come to characterize the programs of the
institution as a whole, albeit to a less focused degree than in the agricultural colleges.
There is probably little need to document here the effect of the Morrill legislation and the federal-university partnership it embodied on the
growth and productivity of American agriculture and related industries. A
recent review of the impact of the colleges of agriculture at the land grant
universities by the National Research Council summarizes the story very
well:
In 1860 at the dawn of the decade that would put the land grant college system in the history books, one-half of the U.S. population lived on farms and
more than one-half of the labor force worked on them. . . . In the decades
that followed, however, U.S. citizens left farming in massive numbers for
other ways of life and alternative types of employment. By 1990 the farm
population was less than one-third of what it had been in 1860 (and fell to
only 2 percent of the U.S. population and 3 percent of the labor force). . . . It
is important to understand that these trends, in addition to having changed
the proﬁle of the national landscape, are also indicators of economic
progress. The same number of farms and farmers can feed vastly larger numbers of people today than 100 years ago. The fact that so many more people
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could be fed with relatively little farm labor input meant that farm workers
became available to other industries—industries that taught them different
skills and paid them higher wages. Essentially, the release of labor from farming fueled the growth of the rest of the U.S. economy . . . . The colleges of
agriculture generated many of the scientiﬁc and management advances that
contributed to the growth of productivity in U.S. agriculture. Such advances
include hybrid seeds, improved farm and production management techniques, improved genetic stock of food animals, and sophisticated ﬁnancial
management strategies . . . .
The application of farm chemicals, combined with other yieldenhancing technologies such as improved crop varieties, has made it possible
to produce more food and ﬁber on virtually the same amount of land. Yieldenhancing technologies have also helped the United States become the
world’s leading exporter of farm and agricultural products.3

There is certainly little doubt that the land grant initiative has proven
spectacularly successful in raising American agricultural production and
processing to its present preeminent worldwide position.
The Second World War and its aftermath produced a broader expansion of the links between the federal government and the academic
research enterprise. While the Civil War and World War I had fostered a
recognition of the advantages of utilizing scientiﬁc expertise and research
to assist the conduct of the war, it was not until World War II that the
government sought to deploy toward that end the knowledge and expertise of public and private universities and its national research laboratories.
University expertise contributed signiﬁcantly to the national war effort in
many key areas such as training, communications, remote sensing, transportation, logistics, the treatment of injury and disease, and of course the
development of armaments and explosives. Probably the best-known and
most powerful example was the enlistment of university scientists and research laboratories in the team assembled under the direction of Prof.
Robert Oppenheimer in development of the atomic bomb, an effort that
literally ended the war. Such striking evidence of the consequences of basic
and theoretical research, upon which the project was based, helped to promote a national understanding of the link between “academic” research
and practical affairs.
The decisive advantage conferred by science in wartime led President Roosevelt to request that Vannevar Bush, head of the wartime Ofﬁce
of Scientiﬁc Research and Development, undertake a study of how the
information, the techniques, and the research experience developed by (your
ofﬁce) and by the thousands of scientists in the universities and in private industry, should be used in the days of peace ahead for the improvement of the
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national health, the creation of new enterprises bringing new jobs, and the
betterment of the national standard of living.4

Bush’s report in response to that request, entitled “Science—The Endless Frontier,” was submitted in 1945. It proved to be a truly visionary and
seminal document. His report outlined a new partnership between the federal government and scientiﬁc research, a partnership that more than any
other factor, deﬁned and fueled the growth of the modern research university. The premise of Bush’s report was that basic scientiﬁc research directed to the continuous production of new knowledge is absolutely
essential to the nation’s health, security, and prosperity. While basic research by deﬁnition is not directed to practical ends, Bush argued that it is
nevertheless essential to the creation of the knowledge from which practical applications inevitably arise. In Bush’s words,
Basic research . . . creates the fund from which the practical applications
of knowledge must be drawn. New products and new processes do not appear full-grown. They are founded on new principles and new conceptions,
which in turn are painstakingly developed by research in the purest realms of
science.5

Accordingly,
The government should accept new responsibilities for promoting the ﬂow
of new scientiﬁc knowledge and the development of scientiﬁc talent in our
youth. These responsibilities are the proper concern of the Government, for
they vitally affect our health, our jobs, and our national security. It is in keeping also with basic United States policy that the government should foster
the opening of new frontiers and this is the modern way to do it.6

More speciﬁcally, the report called for (1) public funding of basic
medical research in the medical schools and universities, hitherto dependent primarily upon private sources; (2) programs of military research conducted by civilian scientists to “continue in peacetime some portion of those
contributions to national security . . . made so effectively during the war”;7
and (3) the creation of a national pool of “scientiﬁc capital” by training a signiﬁcant cadre of scientists and by strengthening the nation’s centers of basic
research, principally its colleges, universities, and research institutes.
It is important to underscore that Bush gave colleges and universities
the lead role in generating the ﬂow of new scientiﬁc knowledge that he
deemed so essential to the nation’s well-being. As he stated,
These institutions provide the environment which is most conductive to the
creation of new scientiﬁc knowledge and least under pressure for immediate,
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tangible results. With some notable exceptions, most research in industry
and in Government involves application of existing scientiﬁc knowledge to
practical problems. It is only the colleges, universities, and a few research
institutes that devote most of their research efforts to expanding the frontiers
of knowledge.8

And, as Bush emphasized, expanding the frontiers of knowledge inevitably
leads to new enterprises. In further support of the logic relating university
research and the production of knowledge leading to practical applications, and with reference to the earlier Morrill Act, Bush noted that “For
many years the Government has wisely supported research in the agricultural colleges and the beneﬁts have been great. The time has come when
such support should be extended to other ﬁelds.”9
To discharge these new responsibilities of federal government, the
Bush report called for the creation of an agency specially designed to support basic research and to administer a program of science scholarships
and fellowships, again primarily through the university structure. In the ensuing years, Congress endorsed the major postulates and proposals of the
Bush report through several actions including the creation of the Atomic
Energy Commission and scientiﬁc ofﬁces in each of the armed services, a
signiﬁcant expansion of the National Institutes of Health, and most central
to the Bush report, creation of the National Science Foundation (NSF).
The National Science Foundation was given broad scope and authority to
promote national policies for scientiﬁc research; to foster general science
education and advanced science training; and to support basic research in
the natural sciences, mathematics, and engineering. The focus on the natural sciences and engineering stemmed from concern about the shortage of
students in these areas who, but for the war, would have received bachelor’s
and advanced degrees but who were now sorely needed for the transition to
a peacetime economy. Eventually the NSF fulﬁlled the broad conception of
supporting basic research throughout the sciences when Congress directed
the sponsorship of research in the social sciences in 1968.
The NSF began with a modest budget of $3.5 million in 1951 and its
ﬁfth budget was but $16 million. But its budget grew by 1960 to approximately $150 million, spurred in part by the national reaction to the launching of Russian Sputniks and by the perceived threat to American scientiﬁc
leadership. By 1980, the NSF appropriation had expanded to $1 billion,
and its research budget today is $5.0 billion. While consistently maintaining the support for basic research that characterized its early years, the
NSF has greatly expanded its support across the sciences and added many
important programs strategically directed to nurturing the science strength
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of the nation, including development of specialized national research consortia, enhancement of science instruction at all levels of education, and
construction and renovation of laboratory and other support facilities in
universities and research institutes. Throughout these efforts, support of
university research programs and utilization of university expertise have remained centerpieces of the NSF agenda.
Equally important to the increased funding of university research has
been the manner of that funding, which stressed not only basic research
but research of the very highest quality as determined by competitive peer
review processes, that is, by the leading scientists themselves. Furthermore,
administration of the new funding followed Bush’s recommendation that
“Support of basic research in the public and private colleges, universities,
and research institutes, . . . must leave the internal control of policy, personnel, and the method and scope of research to the institutions themselves. This is of the utmost importance”.10 In essence the NSF model,
which has also characterized the National Institutes of Health and other
federal agencies supporting university research, helped to foster development of a uniquely American partnership between the government and
universities—what has come to be called “the social contract for science.”
As summarized by David H. Guston and Kenneth Keniston,
The bargain struck between the federal government and university science . . .
can be summarized in a few words: government promises to fund the basic
science that peer reviewers ﬁnd most worthy of support, and scientists
promise that the research will be performed well and honestly and will provide a steady stream of discoveries that can be translated into new products,
medicine, or weapons.11

Fundamental to the contract, of course, was a strong faith on the part
of both parties in the practical, as well as in the intrinsic, value of fundamental knowledge.
Of course, basic and applied research are parts of a continuum, and
research is thus always relatively pure or relatively applied. Inevitably, the
pressures of immediate national problems have resulted in departures from
a strictly basic research agenda by the NSF and by other federal agencies;
and governments have always targeted and prioritized at least broad areas
of research in the national interest. Calls and pressures for greater support
of applied research goals are a consistent part of the political and scientiﬁc
landscapes, and constitute a debated issue today. Nevertheless, support of
basic research, peer merit review, free inquiry, and self-monitoring have
been consistent hallmarks of the “contract” between the government and
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science in the United States, and virtually all quarters would agree that
these have been important elements in the postwar development of American science and the research university to their current positions of worldwide preeminence.
Several additional federal initiatives also contributed in signiﬁcant
measure to the growth of the research universities. We have already mentioned the salutary increase in the NSF budget associated with the Russian
Sputniks. But the Sputniks also produced broader federal action to counter
this apparent threat to American security and presumed leadership in science and science education. The National Aeronautics and Space Act of
1958 created the National Aeronautics and Space Administration (NASA)
with major funding for research on space science and technology, much of
it conducted in universities. A related initiative was the National Defense
Education Act of 1958, which provided large-scale funding through the
Ofﬁce of Education to strengthen science education and the development
of scientiﬁc talent at all levels of education. Colleges and universities again
played a major role. Fellowships and loans supported university students in
germane ﬁelds of science, thousands of the nation’s high school teachers
came to university campuses to update their knowledge and strengthen
their science teaching skills, and university scientists assisted the development of new curricula for the nation’s schools.
Finally, Higher Education acts in 1963 and 1965 provided capital
support for a broad program of facilities construction and renovation in the
nation’s colleges and universities, with science facilities a major part of the
outlay. While Sputnik-related pressures played a prompting role in this
action, the renewal programs proceeded from longer-standing concerns
about the aging state of university and other research laboratories, a greatly
expanded university enrollment (the post-World War II baby boom), and
the need to keep pace with the rapid rate of scientiﬁc and technological
change. A signiﬁcant aspect of these efforts was a deliberate effort to
broaden the ranks of “elite” science institutions by strengthening the facilities, research, and educational programs of institutions aspiring to become
research universities.
The Land Grant movement, and the creation and funding of the National Science Foundation, the National Institutes of Health, and other federal agencies responsive to university research programs and needs, and
the national defense and higher education acts of the ’50s and ’60s were
the major steps on the federal level to make universities, in Dale Wolfe’s
phrase, “the home of science.” Of course, other more speciﬁc and local
actions played a signiﬁcant role as well, particularly the support given to
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universities through systems of state and private funding. Recall that Bush
had viewed strong public and private universities as constituting the environment most conducive to the creation of scientiﬁc knowledge. Bush and his
colleagues recognized that the universities provided the most appropriate
existing infrastructure of any real scale within which to foster the pursuit of
knowledge for knowledge’s sake and the development of scientiﬁc talent.
But the existing infrastructure, including the availability of faculty, students,
supporting academic programs, buildings and facilities, was (and still is)
primarily maintained though state and private support. And of course
these funding constituencies come with their own distinctive and urgent
claims on the universities. Speciﬁcally, they expect of universities a strong
commitment to the teaching and personal development of undergraduates,
a broad array of educational programs through the professional level, and
responsiveness to the social and economic needs of their regional communities. The development and accomplishments of the research universities
have been all the more remarkable in view of the multiple functions demanded by its differing patrons.
Under the federal-university partnership initiatives we have described, support of university research expanded dramatically during the
quarter-century following World War II, changing the landscape of university research forever and giving deﬁnition and substance to the concept of
the research university. While the rate of increase in public ﬁnancial support of university research slowed markedly beginning in the 1970s, overall
support has remained relatively stable, and the research universities continue their distinctive and critical role in the national science agenda.
The remarkable success of the American research university has
been widely recognized here and abroad. It is fair to claim that the accomplishments of scientiﬁc research in our colleges and universities is one of
the great success stories of our nation. American research universities have
combined the functions of teaching, research, and service in a fashion that
has become a model for the rest of the world. As Varten Gregorian has
noted, “As many as three quarters of the best universities in the world are
located in the United States. What sector of our economy or society can
make a similar claim?”12
Accompanying the externally visible growth of research universities
was the less visible growth of a set of values that have come to characterize
the faculty of these institutions. While these values have a strong link
to the turn-of-the-century incorporation of scholarship into the mission
of higher education, they achieved full deﬁnition only under the stimulus
of the partnership initiatives and other external support we have reviewed.
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Indeed, for many faculty, the “social contract” is what gave shape and legitimacy to these values.
Let us go back in time to the ’40s and ’50s and consider the university scientists that Bush had in mind when formulating his call for federal
support of university research. First and foremost, they were professors who
in the root sense of that word, cultivated and taught their special ﬁeld of
knowledge as their life’s work. They ﬁt the classic mold of the university
teacher-scholar who devoted his or her life (largely his at the time) to
teaching the methods and ﬁndings of their particular disciplines, to training
professional scholars, and to curiosity-driven inquiry. They were “ivory
tower” with little concern for application of their ﬁelds to the practical
world of affairs or toward the creation of new technologies and products.
Rather, their focus was scientiﬁc explanation of the natural world. Their
salaries were modest and they enjoyed little of the ﬁnancial support for research and few of the professional perquisites available to contemporary
academic scientists. In general, the resources of the university classrooms
and laboratories and the support network of academic publications and
professional societies were adequate for their purposes.
Now consider from the perspective of these faculty, particularly the
science faculty, the impact of the dramatic change in public ﬁnancial support of university research. As indicated, prior to World War II there was
little external or internal ﬁnancial support of faculty research. While there
were, as always, a small number of scholar stars known to the general public, federal funding was virtually nonexistent and relatively few faculty beneﬁted from the limited support available from private foundations. While
faculty were expected to be scholars in their ﬁelds, university support for
research typically amounted to little more than a general recognition that
research was part of a faculty member’s assigned duties. There was little if
any explicit provision of time for research within a demanding schedule of
teaching and teaching-related responsibilities. Most faculty were left to
their own devices to pursue their scholarship, which they typically accomplished through long work hours.
In contrast, after World War II university faculty were suddenly
being told that what the nation now wanted—and was willing to pay for
through the universities—was more scientists and more research. Now
there is nothing that scientists want more than more science—that is, they
want expanded opportunities to pursue their research interests and a
strengthened overall science enterprise. If anything, university scientists especially ﬁt this mold. They are, after all, individuals who have chosen to
dedicate their lives to scientiﬁc research and to the teaching of science,
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often in its purest and most basic forms. To be told that signiﬁcant funds
were now available to enlarge what they most valued, providing they were
willing to undergo the peer review required to prove its merits, would appeal
greatly at once to their minds, hearts, and inherently competitive natures.
The university scientiﬁc community responded strongly. The bulk of
the initial funding, largely channeled through competitive grant application
processes, went to science faculty and science departments of what were
regarded as the nation’s strongest universities. And these faculty, like all
faculty, were inclined to train their graduate students in their own image.
That is, they produced well-trained basic scientists who tended to pursue
knowledge for knowledge’s sake and who generally aspired to and followed careers in university teaching and research, where they in turn imparted similar training, values, and goals to the next wave of students. With
successive funding cycles, the supply and placement of well-trained researchers increased signiﬁcantly and a wider range of universities were able
to beneﬁt from the funding process.
The university research enterprise grew steadily in scope and numbers with larger graduate enrollments across the sciences and signiﬁcant
expansion of science departments. Not only did university science departments expand, but the ranks of the research universities also themselves increased. Institutions that prior to World War II had engaged in modest or
little research activity, or that had once been teacher’s colleges or master’s
level institutions, developed into relatively robust research universities.
These institutions recruited the new waves of trained scientists, and were
assisted not only by federal funds but also by state governments that were
convinced of the economic beneﬁts to be expected from expanded research and technology. The obvious contributions of academic research to
economic development in areas such as Silicon Valley in California and
along Route 128 in Massachusetts bolstered the perception of “world-class
research universities” as desirable drawing cards for business and industry,
and persuaded many states to strengthen the research capacities of their
universities. In fact, the enlarged university research enterprise has been
critical to the development of numerous new products as well as to entire
new industries. The pervasive beneﬁts that have stemmed from university
research are well summarized in the following statement of the National
Association of State Universities and Land Grant Colleges.
Since the end of World War II, federally-funded basic and applied research at
universities has expanded the base of knowledge, improved American’s quality of life dramatically and helped make the U.S. an economic superpower.
Indeed, research accomplished at institutions of higher education has touched
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the lives of almost every American. University research has improved the environment, creating cleaner energy resources and new ways to reduce or
eliminate pollution. It has prompted better health, saving lives and raising the
quality of life through creating new vaccines, drugs, procedures and medical
equipment. And university research has boosted the economy. Reseachers
have made discoveries that laid the foundation for industries such as electronics components, plastics and new materials, computers and software,
telecommunications equipment and services, pharmaceutical and medical
equipment, and aeronautics. These cutting-edge enterprises create millions
of jobs and contribute over $600 billion per year to the economy.13

The Bush vision amply conﬁrmed!
During this post-World War II period of growth there also evolved
within many universities powerful reward systems that encouraged faculty
to give priority to research. These rewards included increased time for
faculty to pursue their deepest intellectual interests, increased weight for
scholarly accomplishment in tenure and promotion decisions, the provision of improved laboratories, expanded libraries and other facilities in
support of research, support for travel and participation in professional
meetings, university awards and recognition for scholarly accomplishments, graduate student teaching and research assistants, and support for
administration of faculty grants and contracts. Note that these university
rewards offered little or nothing in the way of direct monetary beneﬁt to
the faculty. Rather they were directed chieﬂy toward expansion of research
itself or the creation of a more supportive environment for research. These
incentives not only acted to amplify the research activities of the faculty
but also visibly signaled the value given to research within the whole university community. Further, and most signiﬁcantly, the elevation of research as a faculty priority was not limited to the natural science areas but
tended to spread across the social sciences, humanities, and arts as well.
Even though the external and internal reward structures for scholarship
were (and remain) much weaker outside the science areas, there grew an
increased expectation within the research-oriented universities that faculty
across the board should be active and accomplished scholars in their ﬁelds.
Research universities today are in fact characterized by the presence of
strong scholarly faculty across the academic disciplines.
In sum, from the faculty perspective, university professors did exactly
what society called on them to do. That is, they signiﬁcantly expanded
their research activities and the production of scientists. They achieved
these ends largely through their own efforts and merits, that is, by competing for the necessary resources in a rigorous peer review process. While
their thrust as university scientists was naturally toward the long-term
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development of basic research capacities (the necessary base in Bush’s
strategic vision), they also responded vigorously to calls for research in
areas of national interest and applied signiﬁcance. Universities whose faculties were successful in the competition for funding developed stronger research programs and research environments, which in turn aided in the
recruitment of research-oriented faculty. Internal reward systems were
adopted that encouraged engagement in research across the disciplines,
and their faculties embraced this vision. The result of the play of these factors was the elevation of research in a number of universities—in general,
one could say in the research universities—to a new prominence. Indeed, in
these institutions research and scholarship emerged clearly as the foundation for the whole university enterprise.
The latter observation is important. Why should a largely sciencefocused initiative have had such a general impact on the university? Why
should strengthening scientiﬁc research have had such a spread of effect on
scholarship across the disciplines? Why was the social contract interpreted
in such broad fashion by the faculty? The answer is fundamental to understanding the life force of the university. It links back to the factors underlying the initial incorporation of research into higher education but proceeds
most directly from the faculty’s profound belief in research and scholarship
as the necessary foundation for academic knowledge. Let us examine this
assertion in relation to the overall mission of the university.
The three basic time-honored functions of the university—teaching,
research, and public service—are all very important. Generally a research
university cannot neglect any of them, and would do so at its peril, not
only peril to fulﬁllment of its mission, but to its funding base as well. All
three functions must be highly valued and nurtured. But one, in the minds
of most faculty, has a clear logical primacy—and that is research, regarded
as scholarship in all of its forms, whether creative activity in the arts, experimentation in the laboratories, new knowledge or interpretive studies in the
humanities, or whatever the disciplinary form of inquiry and creation may
be. The primacy of research stems from the recognition that the cumulative research, scholarship, and creative activity of the faculty is ultimately
the source of what is taught and the source of an institution’s ability to add
value to society by way of public service. That is, universities teach and
apply the results of long-term disciplined inquiry. They teach and apply
the output of methods of study which, across the wonderful fabric of the
many disciplines that comprise academia, are continually fashioned to be
as free as humanly possible of error, distortion, and bias—as reasoned and
objective as possible—as true as possible.
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A fundamental fact of life is that all of us must depend for what we
know largely upon what we learn from others, and we must depend on
that received knowledge to be reliable, truthful, and useful. Nowhere is that
dependency more evident than in formal education. Therefore, trust is a
fundamental part of education. And in the academic world, trust must be
earned and credibility based on the soundness of knowledge, and that
means on the ability to produce and evaluate what is most true through
continuing processes of inquiry, invention, interpretation, questioning, sifting, and reﬁnement of knowledge—that is, through the continuing research,
scholarship, and creative activity of the faculty. Research, then, is the foundation of a great university and the base of value for all of its functions. It
provides the source and inspiration for outstanding pedagogy and it furnishes the knowledge base from which may be drawn answers to the myriad problems that plague society as well as inventions to improve the
quality of life. To be recognized as a research university thus attests to the
strong scholarly base of the university and to the overall quality of its
endeavors in teaching, research, and public service. It is for these reasons
that institutions and their faculties often aspire to the status of a “research
university”—because that status speaks in a broadly recognizable way to the
overall soundness and quality of the whole institutional enterprise.
Respect for scholarly research as the bedrock of academic knowledge, a commitment to basic knowledge but a responsiveness to research
needs in the national interest, a willingness to put themselves on the line in
the competition for resources and in the arena of peer evaluation, and what
is at core an intrinsically motivated desire to know and understand,—these
are the faculty values associated with the astonishing growth of the research universities through what arguably has been the period of greatest
achievement ever in American higher education in terms of expansion in
basic and applied knowledge and, simultaneously, of access to higher education. These accomplishments have provided models for the world. Society should cheer and take pride in these successes and celebrate the skills
and traits that underlie them. Yet research universities and their faculties
ﬁnd themselves today increasingly estranged from their governing structures and society. The chapters ahead will seek to account for the causes
and factors underlying that divergence, to which faculty, governing structures, and society alike have contributed.

