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National Commission on
Student financial Assistance

Memorandum of Transmittal

To: Hon. Rn \AT "-agan
Preside :ied Stales

Hon. '1110,, O'Neill, Jr.
Speaker of the House of Representatives

Hon. Strom Thurmond
President Pro Tempore of the Senate

From: David R. Jones
Chairman of the National Commission on
Student Financial Assistance

It is with great pleasure that I submit to you the final report of the
Graduate Education Subcommittee of the National Commission on
Student Financial Assistance, entitled, 'Signs of Trouble and Erosion:
A Report on Graduate Education in America."

I am delighted for several reasons to present this report to you and to
the American people. First, it represents a significant contribution to
the growing body of literal- e that has focused national attention on
American education. This dy examines the state of research, schol-
arship, and training at th, ,ost advanced levels of our educational
system.

Second, the analysis presented in the following pages speaks to a
number of audiences: to members of the academic community, to lead-
ers in government, and to the public at large. This is a report that can
and shouldreceive a wide readership.

Finally, this study comes at a crucial moment. As stated in the report,
"The problems identified ...although serious, represent initial signals
to which all of us must attend. The objective of the Commission is to
assure that, ten years from now, the nation not look back on these sig-
nals as the alarm it failed to heed." As Congress considers legislation to
reauthorize programs of federal support for colleges and universities
and their students, this report will serve as a most timely and useful
guide.

I commend Dr. John Brademas for theexcellent job he has done in
chairing the Graduate Education Subcommittee and for producing,
along with Senator Claiborne Pell, Marilyn D. Liddicoat, and David M.
Irwin, a document that will, I am confident, help chart the future of
graduate education in America.



David R. Jones
Chairman
National Commission on Student Financial Assistance
Washington, D.C.
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Dear Mr. Chairman:

On behalf of the members of the Graduate Education Subcommittee of
the National Commission on Student Financial Assistance, I am most
pleased to transmit to you our final report.

At the outset, I should like to express my warm appreciation to my
colleagues on the Subcommittee, Senator Claiborne Pell, Marilyn D.
Liddicoat, and David M. Irwin, for the energies, insights, and judg-
ments they brought to bear in shaping this document.

Over the last year, the nation has seen a steady stream of reports from
commissions, task forces, conferences, study groups, and individual
scholars on the status of schooling in America. In the judgment of the
members of our Subcommittee, our analysis of another crucial aspect of
our national lifegraduate educationsupplements and reinforces
the findings of these reports, which have dealt chiefly with education
at the elementary, secondary, and college levels.

To place our report in perspective, let me briefly describe the activities
of our Subcommittee. In the course of our work, we commissioned sev-
eral research papers on such topics as graduate student indebtedness,
why students are dissuaded from graduate study, and the under-
representation of women and minorities.

Our Subcommittee also held hearings at Stanford University, the Uni-
versity of Southern California, and New York University at which we
listened to university and industry leaders as well as to graduate stu-
dents express their views on problems in graduate education. Finally,
we received testimony and comments from a wide range of higher
education groups, graduate and professional associations, and univer-
sity faculty and administrators.

A few points should be made about the scope of our study. First, it
focuses chiefly on master's and doctoral programs in the arts and sci-
ences. Secon ! we treat the hettlt:1 of ? graduate enterprise as a
whole. To view graduate research and graduate training as distinct
matters is, we believe, to misunderstand the nature of the entire effort.



Third, and in keeping with our charge, this report emphasizes the
responsibilities of the federal government to graduate education.

On the basis of our findings, we on the Subcommittee can report that
the graduate enterprise in our country remains fundamentally strong.
But we must also report that there are signs of trouble arid erosion in
the nation's graduate education and research capacity -signs that lr
some fields point to serious distress.

The recommendations in this report constitute an agenda for federal
action to support graduate education. The ten proposals we make
touch upon issues of student financial assistance; participation in grad-
uate study by women and minorities; support of research; the state of
laboratories, equipment, and libraries on the nation's campuses; the
maintenance of faculty of high quality; the supply of highly trained
experts in areas critical to the nation; and the need to gather and dis-
seminate information vital to policy-making for graduate education.
Our "goals for graduate education" are directed toward ensuring that
the nation maintain a healthy vital graduate enterprise, one that con-
stitutes, as we say in the report, "the bedrock" of our national life.

This is a sweeping st 'fet we believe it justified. Indeed, the
Subcommittee has determined that graduate training and research are
crucial to the United States in three respects: first, to our economic
health and productivity; second, to our defense, intelligence, and dip-
lomatic capability; third, to the quality of life in America.

I wish to take this opportunity to express on behalf of the Commis-
sioners our appreciation to all those persons who assisted us in the
preparation of this report. We wish first to thank these members of the
staff of the National Commission on Student Financial Assistance:
Richard Jerue, chief executive officer; Robert Snyder, senior research
associate, as well as Scott Miller, Donna Lumia, Barbara Kraft, Kristin
Stelck, and Susan Turner. In addition, we express our dee! c,,t Li tanks

',lel O'Keefe, president of the Consortium for the Advancement
of Private Higher Education and formerly with the Carnegie Founda-
tion for the Advancement of Teaching, and to James Harvey, senior
associate at the National Commission on Excellence in Education and



the National Institute of Education. In the preparation of our report,
we relied heavily on the guidance and writing skills of Messrs. O'Keefe
and Harvey. Lynne Brown of New York University also assisted
significantly in this project.

We wish to extend thanks as well to the following foundations and
agencies without whose financial support the Subcommittee would
not have been able to complete its report: the Ford Foundation, the
John D. and Catherine T. MacArthur Foundation, the Exxon Education
Foundation, the Rockefeller Foundation, the Carnegie Foundation
for the Advancement of Teaching, and the National Commission on
Excellence in Education.

The members of the Subcommittee and I also wish to thank you, Mr.
Chairman, for your support. We were honored to have had the oppor-
tunity to serve on the National Commission on Student Financial
Assistance and to take part in discussing issues important to higher
education and the future of our country.

Sincerely,

John Brademas,
Chairman
Graduate Education Subcommittee

Office of the President
New York University
70 Washington Square South
New York, New York 10012

December 1, 1983
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Introduction

Various task forces-and commissions composed of distin-
guished citizens have recently directed public attention to
serious problems in American elementary, secondary, and
postsecondary education. This report of the National Com-

mission on Student Financial Assistance examines another crucial
aspect of our national lifegraduate education.

The Graduate Experience
The essential graduate experience, that period of formal education

following the bachelor's degree, has several common characteristics
whether the field of study is Greek literature or molecular biology. The
experience involves mastering the theory, body of knowledge, and
modes of thought of a discipline; training in the skills, techniques, and
tools of intellectual inquiry appropriate to that field; and applying that
education and training to an original research problem that advances
the discipline and adds to our core of knowledge. Education at the
graduate level is designed to create not only new scholarship but new
scholars as wellindividuals with the car ity to learn independently,
to define and attack new problems, to ,ui.ce our fundamental
understanding of the world, and to teach and explain what they have
learned to others.

First-rate graduate education without original research is inconceiv-
able. On the other hand, research, wherever it takes place, is directly
dependent on graduate educationeven research in industrial labora-
tories relies on graduate scientists.

The Graduate Enterprise
The health of the graduate education and research enterprise is one

of the most significant educational issues this society faces. The nation
depends upon its great universities for most of its fundamental
research and for each new y eneration of scholars and scientists. By
defining an ethic of excellence in education, our universities set the
tone for the rest of the educational system. In turn, the universities rely
on schools and colleges to nurture and develop the skills and talents of
each new generation.
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The Commission does not intend to treat in detail each of the wide
variety of programs in our institutions. These programs are
multiple and diverse. Master's degrees can be earned in one or two
years; doctoral and postdoctoral programs are rarely completed-in less
than four years of study and can average five to eight years. First pro-
fessional degree programs'in law, medicine, dentistry, and 'other fields
usually extend over a three- or four-year period.

All these programs are valuable to the nation, and this report relates
to all of them. Its primary focus, however, is on the master's and doc-
toral programsthose programs which both extend the frontiers of
knowledge and develop the talent on which creativity chiefly depends.
Although distinctions based on the rigor and intensity of master's-
and doctoral-level study can be drawn, graduate education includes
both, and each contributes to our store of knowledge and trained
intelligence.

Commission Charge
The Education Amendments of 1980 set forth the agenda for the

National Commission on Student Financial Assistance, including the
charge to study and report on graduate education. Issues of fir zing

graduate education frame the charge. The Commission was directed to
study the following:

Adequacy of sources and levels of support for graduate students

The extent to which talented individuals are dissuaded from
graduate study by cost considerations

Growing levels of indebtedness of graduates

Underrepresentation of disadvantaged groups'in various fields
of graduate study

Congress also asked the Commission to address the need for modi-
fications in existing federal student assistance programs, and the need
for new programs of graduate student support, especially in the
humanities and social sciences.



The health of the graduate
education and research

enterprise is one of the most
.significant issues this

society faces.

Underlying the specific charge is a deep congressional concern that
some of the nation's "most promising students are precluded ... from
developing their capacities and abilities to the fullest possible extent."
Congress also expressed its conviction that the major fields of knowl-
edge "need to attract ..he most able and talented students of each
generation if [these fields] are to remain strong and vigorous."

The Report
It is to these underlying issues that the Commission first turns its

attention. The report treats the health of the graduate enterprise as a
whole and not simply the question of student financial assistance
because the problems of the latter make sense only in the context of the
former. The Commission maintains, moreover, that to consider
research and the graduate preparation of students as distinct and sepa-
rate matters is to demonstrate a serious misunderstanding of the
nature of the entire effort the two activities are inseparable.

Based on the conclusions emerging from this discussion, the report
then addresses graduate policy questions including student financial
assistance. The background for the Commission's analysis, along with
a discussion of the specifics addressed by the Commission, can be
found in the appendixes that complete this volume and the research
reports prepared for the CJimnission.

This report constitutes a reflection on the importance of graduate
education and research to our national well-beingto productivity and
the economy, to diplomacy and security, and to the quality of Amer-

. ican life.
Of necessity, a report such as this represents general- ations about

a complex, diverse, and constantly changing reality. Although the
Commission believes that its observations are accurate in general, these
generalizations do not, and cannot, hold true for every institution or
every program. Despite the risk of oversimplifying, the Commission
must assert that what it has found is a cause of great concern. The
Commission wishes to speak clearly about the dangers the nation runs
by continued inattention tothe needs of graduate education.



Signs of Trouble and Erosion

n a world of increasing danger, greater complexity, and more dif-
ficult national and international problemsof larger risks and
opportunitiesgraduate education is essential for securing the
well-being of the nation. In the face of these challenges, our uni-

versities are the principal source of the skills and trained intelligence,
of the new knowledge and historical perspectiveall necessary to
define problems, devise solutions, and chart future directions. Our
universities, therefore, are a mainstay of our national efforts to
strengthen the economy, secure our international position, and
improve the quality of American life.

The national asset that is our graduate research and education enter-
prise was at the heart of our successes following World War II. It is to
our universities that we must once again turn if we are to improve our
commerce and industry, preserve and defend the nation, conquer
disease and malnutrition, and reclaim the environment as well as to
restore the intellectual and civic fabric of American society. In each of
these areas, our prosperity and progress depend upon new knowledge
and new generations of scholars and scientists that only our graduate
universities can provide.

But this Commission must report to the American people that it
discerns signs of trouble, signs of erosion, in the nation's graduate
capacitysigns that in some areas point to serious distress. In the
opinion of the Commission, unless our graduate schools receive the
support they require, they will not by the year 2000 be able to respond
effectively to the nation's imperatives and expectations.

These are strong words. But the warning signs of trouble and ero-
sion can be identified throughout the enterprise: in serious shortages
of American doctoral talent in such critical areas as engineering and
computer science; in the surrender of our preeminence in high-energy
physics to scientists in Europe; in our university laboratories obsokqe
instruments, described as "pathetic:" by knowledgeable observers; in
dramatically reduced faculty turnover that leaves few openings for
young and recently trained scholars; in the deteriorating pages of the
books in our great research collections; and in what has been called a
"state of crisis" in the humanities and social sciences, where the loss of
a generation of scholars threatens the existence of scl-.olarship in fun-
damental fields of knowledge.

13



Unless our graduate schools
receive the support they
require, they will not be

able to respond to the
nation's imperatives

and expectations

Discouraging as these realities are, the Commission's concern should
not be interpreted as unrelieved pessimism. The Commission is con-
vinced that, despite neglect, the graduate enterprise is still fundamen-
tally sound. Evidence of its continued vitality can be seen in the eager-
ness with which foreign nationals flock to American universities; in
the burgeoning development of technologiescomputerization and
microcircuitry, robotics, and telecommunicationsbased on American
research; in the "green revolution", which multiplied crop yields many
times over; in our increased understanding of the fragile nature of the
air we breathe and the water we drink; and in the general tone and
quality of the nation's intellectual life and civic discourse.

The Commission is concerned that all of us app, 'Fiend the critical
importance of graduate education to our national life and understand
clearly the gamble we take if we do not respond when the enterprise is
in distress.

The problems identified in this report, although serious, represent
initial signals to which all of us must attend. The objective of the Com-
mission is to assure that, ten years from now, the nation not look back
on these signals as the alarm it failed to heed.

In light of its findings and its extensive research, the Commission
sounds this warning to all who care about America's future: Our grad-
uate enterprise is troubled; so is our national capacity to face and
master change, to chart and define the future, and to enjoy the rich
blessings of democracy secure in the knowledge that others will not
create the future for us.
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Importance of Graduate Education
and Research

Most Americans are aware in a general way of the
importance of the graduate enterprise to the nation.
We realize that such triumphs as putting footprints
on the moon, implanting artificial hearts, and orbit-

ing satellites are the results of scientific and technological brilliance. We
may also understand that these developments could not have been
conceived, much less realized, without new generations of scholars
and scientists making dramatic intellectual progress in areas such as
materials and metals; human physiology and behavior; astronomy;
systems management; mechanical, electrical, and chemical engineer-
ing; and the chemistry and physics of energy.

The nation's universities, fueled by generous public support for
research and a constant stream of talented young scholars intent on
pushing back the limits of our kr )wledge, were the engines of that
progress.

Bedrock of Our National Life
Few of us comprehend, however, that graduate education and

research are the bedrock of every important area of our national life.
They support our commerce and industry, are crucial to our foreign
policy and security, and are the foundation of our hopes for enhancing
American life and culture.

The record vividly demonstrates the contributions of graduate
research and education to the nation's well-being:

in the period of unprecedented national economic expansion
following World War II, the number of Nobel Prizes awarded
American scientists increased nearly five-fold, while Americans
could claim credit for 65 percent of the major technological inno-
vations of the period.

The United States today enjoys a large favorable balance of pay-
ments in commodities relying heavily on advanced chemistry,
mathematics, microcircuitry, aeronautics, and metallurgy
commodities such as chemicals and fertilizers, drilling equip-
ment, and aircraft. Computers alone contribute $6 billion
annually to our balance of trade.

16
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American technological supremacy is a major factor in the strate-
gic balance between the United States and the Soviet Union,
providing not only the brains and brawn of American weaponry
but the eyes and ears of American intelligence as well.

Agricultural economists have demonstrated the returns to the
nation of the green revolution, a marriage of basic science and
husbandry. Such developments as dwarf wheat, miracle rice,
and other high-yielding crops and strains not only promise
richer harvests for all humankind but contribute $18.3 billion
annually to our balance of trade as well.

The interchange of scientists and scholars between and among
nations adds to international understanding and can contribute
to the relaxation of world tensions.

Improvements in American health and longevity are based in
large part on investments in medical research. Research led to
the Salk vaccine, pioneered life-saving techniques in surgery and
medical care, and alerted us to the risk to our environmental
inheritance.

In many communities, university museums and programs in the
visual and fine arts and the theatre are an important part of local
cultural life.

Trained Intelligence
Americans have wisely followed the advice of Alfred North White-

head who warned that "In the conditions of modern life, the rule is

absolute. The race which does not value trained intelligence is
doomed."

Robert M. Rosenzweig, president of the Association of American
Universities, offered the Commission the same advice when he said:
"A simple and clear prescription can serve as a guide to national policy
with respect to graduate education. It is this: Attend to the education
and training of tae nation's best young minds or fall behind those
nations that do."

17



Universities are a mainstay
of our national efforts to
strengthen the economy,
secure our international

position, and improve the
quality of life.

Investments in graduate education have helped unleash American
creativity to our remarkable advantage. Investment is, indeed, the apt
term. Funds spent on graduate education and research have not been
thrown to the four windsthey have returned dividends to all of us,
many times over, in our material well-being, our security, health, and
prosperity.

We can all take pride in the past contributions of graduate education
and research. But as we look to the perils, problems, and opportunities
of the future, it is clear that we will need to redouble our efforts to sus-
tain and nurture this great national resource.

The Economy
Graduate research and education were major springboards from

which we launched our extraordinary economic growth following
World War II, and they will play major roles in our future economic
success.

Economists have demonstrated that enhancing productivity is one of
the keys to improving economic performance. Many hold to the prop-
osition that, in advanced industrial nations, economic health will
depend on two factors: first, increasing the value of human time by
encouraging the creativity that leads to invention and technical innova-
tion; and, secoiid, enhancing productivity through technology.

Products of such creativity and technology are already visible. They
can be found in the electronics of 24-hour tellers; in office word-
processors and copiers; in the micro-switches that enable us to dial
around the globe; and, in our factories, where robotic machines cast
our tools and weld our metals.

These developments are but a start. Looking to the future we can
already discern the critical importance of research and advanced train-
ing to our economic strength:

The American Society of Engineers estimates that by the end of
the decade, 50 percent of the positions available on the plant
floor will be held by highly skilled engineers and technicians
servicing and maintaining the computers and robots actually
producing the nation's durable goods.
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Funds spent on graduate
education and research have
not been thrown to the four

windsthey have been
returned to all of us

many times over.

Research and development of computerized die-making are
widely regarded as keys to the revitalization of the ailing Amer-
ican machine-tool industry, a crucial economic force in its own
right and an essential component of our national productive
capacity.

The nation's economic race is against restless competitors over-
seas, determined to overtake our preeminence in microcircuity
and computing power, and to reap the trade benefits of such
advances in technology as the "fifth generation" computer.

The commercial possibilities of research in molecular biology
and biotechnologyof improved livestock, of pest-resistant,
self-fertilizing crop strains, and of bacteria that will "eat" oil spills
and pollutantshave encouraged the du Pont Company, the
Celanese Corporation, Bristoi-Myers, Monsanto, and others, to
invest millions of dollars in university and hospital research.

According to a 1976 report from the National Science Founda-
tion, technological innovation based on research and develop-
ment "is an importantperhaps the most importantfactor in
the economic growth of the United States in this century."

Efforts like these are essential to maintaining our trade and com-
merce amidst the fierce competition of the modern world.

Such developments also demonstrate that our need for individ-
uals educated at the highest level will grow significantly. As Nobel
Laureate Wassily Leontief, professor of economics at New York Univer-
sity, told the Commission:

The continuous uninterrupted creati)n of well-trained cadres
... of teachers, research scientists, puLlic administrators, and
managers for private enterprise is indispensable for healthy
economic growth.... The demand for personnel will grow
with [the economy]. Taking into account the characteristics of
modern technology, we can cafely assume that the need for
highly trained cadres will increase even faster.



Diplomacy, Defense, and Sectirity
The Commission is particularly concerned that the public under-

stand clearly the importance of graduate education and research to the
nation's security, including its foreign policy and intelligence interests.
As Secretary of Defense Caspar W. Weinberger told the Commission,
graduate education "has a major impact in a major way on national
security."

The importance of the graduate enterprise to our diplomacy and
security is not restricted to the scientific and technological foundations
of our arms and intelligence efforts. Our national security also requires
experts trained at the graduate level in a wide variety of other special-
ties. For example:

The Department of Defense relies on the industrial base across
the country when it purchases equipment, services, and
research and development from 238,000 different contractors.

The government's diplomatic and defense agencies have a pro-
digious appetite for graduate-trained personnel. There are over
30,000 positions in the federal government requiring foreign lan-
guage competence, half of them requiring advanced skills for
analyzing foreign nations. The Department of Defense alone cur-
rently e,nploys 105,000 scientists and engineers, many with
graduate training.

Secretary Weinberger and two former directors of the Central
Intelligence Agency, William E. Colby and Admiral Stansfield
Turner, agreed that the nation's diplomacy and security require
more than engineers, scientists, and foreign language special-
ists. Our security interests also demand advanced expertise in
the history, culture, religion, politics, and economies of other
nations.

Each of these leaders, moreover, stressed that the maintenance of a
healthy graduate enterprise, independent of the government's immedi-
ate and speLific requirements, is an essential "insurance policy against
the future." Admiral Turner spoke of the need for

18



The nation's diplomacy and
security depend on a core

of scholarship and research
in all areas

... a reservoir of specialists on almost every country in the
world who can understand the politics, economics, history
and culture, and who speak the language ...a reservoir of tal-
ent whose concerns span the geography of the globe.

This is absolth`ely essential to the future of our country,
even with respect to relatively obscure nations with little
apparent strategic importance because they may be strate-
gically significant in future.

"Who would have guessed two years ago," Admiral Turner added,
"that today the Falkland Islands would be a household word?"

Mr. Colby emphasized that it is imperative to 'persuade Congress
that we can afford to, andlike the Soviets7we need to, educate
highly advanced, graduate-trained individuals in a host of specialties."
It is quite obvious, he observed, that the universities must train these
people: "The government simply cannot."

It seems clear that the nation's diplomacy and security depend in
critical ways on a core of scholarship and research in all areasin sci-
ence, engineering, foreign languages, and the culture, geography,
history, literature, and religions of the world.

American Life
The nature of American life itself, in its material aspects and in gen-

eral tone and quality, relies on graduate education and research.

Standard of Living
The remarkable material benefits enjoyed by most of us are a con-

sequence of the nation's wealth and natural resources combined with
the ingenuity that both invented and applied technology to the routine
work of everyday life. Dishwashers, telephones, microwave ovens, and
central heating and cooling raise our standard of living and reduce the
tedium of daily toil. They also enhance the lives of each of us by freeing
time for recreation, leisure, reflection, and study.

No one can doubt that graduate research is also at the heart of the
nation's hopes for improvements in health and nutrition, for reclaim-
ing the environment and disposing of toxic wastes, for revitalizing

22 19
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mass transportation, and for resolving our energy problems. Graduate
research is the cornerstone too of our national efforts to eliminate pov-
erty, to improve education, and to create more humane working
conditions.

Intellectual Life
The Commission is constrained, finally, to point out that the intellec-

tual and aesthetic vigor of our national life depends on robust graduate
scholarship. By expanding our knowledge of ourselves and our place in
the world, the arts, sciences, and letters enrich us individually and
collectively.

Evidence of the national thirst for the results of scholarship can be
drawn from many sources:

From the extraordinary number of people who, each year, visit
the nation's museumsa 1978 survey indicates that 353 million
visitors entered our museums, including 158 million to science
museums.

From the millions who view such historical, scientific, and dra-
matic television shows as The Ascent of Man, The Six lAives of
Henry VIII, and I, Leonardo.

From a little known fact of American life: more Americans attend
exhibitions of the visual and performing arts than attend sports
events.

From the large audiences attracted to university and public
libraries for lectures, seminars, and exhibits ranging from archi-
tecture to zoology.

The nation's interest in a lively intellectual, civic, and cultural life is
nourished both directly and indirectly by a vibrant graduate enterprise.
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Beyond the instrumental
ends of graduate education,
we must foster the life of the
mind as an important end
in its own right.

Core of Scholarship in All Areas of Knowledge
If graduate education is to serve the instrumental ends the Commis-

sion has it.:( ntified, a core of scholarship in all disciplines is essential.
For every area of knowledge can contribute to our ability to manage
our society and its institutions and to cope intelligently with the com-
plexities of modem life.

History and language are as important to diplomacy and the defense
of our borders as are ambassadors, arms, and engineers. Managers
whonderstand human behavior and the anxieties of the technological
workplace are as important to our productivity as the technology itself.
Literature and philosophy, by expanding our knowledge of ourselves
and defining new ways of knowing and appreciating the world, are as
critical to our understanding of the universe as are chemistry and
physics.

Graduate education adds to our knowledge in these areas, prepares
the experts we need, and supplies the undergraduate instructors
essential to continuing the enterprise.

But the instrumental ends of graduate education do not fully define
the Commission's concern for its health. That concern is larger.

Providing each citizen with an appreciation of the responsibilities of
citizenship is a fundamental obligation of education in a democracy.
Democracy and education support each other in richly symbiotic ways:
the former fosters the tolerance and understanding without which a
pluralistic society would explode; the latter frees the mindand
heartof the bonds of rigid ideology.

The root of the Commission's concern is that the world's wealthiest
and most powerful democracy recognize its responsibility to encourage
and foster the life of the mind as an important end in its own right. For
as the inheritors of the Western tradition, we have an obligation to pre-
serve and enrich that heritage for the generations to come. Our aspira-
tion to be more than a great nationto be a great civilizationrequires
that we do no less.

Clearest evidence of these propositions can be found by contrasting
our efforts with those of totalitarian regimes. Graduate training and
research in many of them are largely confined to specialized institutes
established under government direction.
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Our support of independent graduate programs across the range of
disciplines marks us as a self- confident people, ireely following our
curiosity and imagination wherever they lead.

Are We Ready?
The challenges pressing us on all sides demand that we ask if we are

prepared for the risks and opportunities of the future. Do we possess
an adequate supply of the trained intelligence essential to master and
advance technology? Are we taking advantage of all the talent availaule
in our society? Do our graduate institutions have the support required
to maintain first-rate research at the frontiers of knowledge? Can we
point to healthy scholarship in all basic fields of knowledge?

The answer to each of these questions is "No."
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Trouble and Erosion in
the Graduate Enterprise

Given the importance of graduate education and research
to our national aspirations, we must view with grave
concern the extent to which we have allowed them to
deteriorate in the last fifteen years. At every turn in its

hearings and research, the Commission was confronted with signs of
trouble and erosion in the graduate enterprise.

The Commission examined many areas in depth. It concluded that if
we are to ensure the vigor of graduate education, we must attend to
five major problems: (1) shortages of highly trained talent in key fields,
such as science and engineering; (2) maintenance of a faculty of high
quality; (3) loss of talented students, especially women and minorities;
(4) deterioration of the infrastructure that supports graduate research
and training,; and (5) potential loss of a generation of scholarship in
fundamental fields of knowledge, particularly in the humanities and
social sciences.

Shortages of Highly Trained Talent
The Commission's attention has been drawn to startling inadequa-

cies in the numbers of new doctoral-level scholars in areas critical
many national interests. For example:

In 1979, only 309 Ph.D. degrees in chemical engineering were
awarded in the United States, about half to foreign students,
many of whom returned to their native lands. We should be
graduating at least twice as many doctoral engineers in this area.

A representative from the Xerox Corporation testified that the
national need for graduate-level computer scientists far exceeds
the available supply.

Other witnesses predicted a shortage of up to 100,000 electrical
engineers within a decade, and a Hewlett-Packard Corporation
representative warned that existing shortages of graduate elec-
trical engineers and computer scientists place the United States
mat a serious competitive disadvantage in the world-wide market-
place... jeopardizing-our national security.'
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® We suffer from a severe lack of expertise in many aspects of
foreign culture and society. A recent study, conducted by the
National Council on Foreign Language and International Stud-
ies, points to a serious deficiency of experts on the cultures,
economies, and foreign policies of other lands, including those
of Asia, sub-Saharan Africa, the Middle East, the Soviet Union,
and Eastern Europe.

0 Former CIA directors William E. Colby and Stansfield Turner
cited shortcomings in our past intelligence on Vietnam and Iran
as a consequence of our lack of expertise in both areas and wor-
ried that our ignorance of Latin America is "almost boundless."

An example of the serious problems we face is the potential demand
for highly trained men and women resulting from very large increases
in defense spending. These expenditures will total an estimated $1.8
trillion over five years.

Projected expenditures of such magnitude must raise profound
concern that the government's need for engineers and scientists will
not be met without draining the nation's campuses and industrial
laboratories.

This problem is so grave that the Committee on Armed Services of
the House of Representatives warned in April 1982 that critical
shortages in a variety of skills continue to plague the military....
Greater engineering shortfalls in the future will likely harm the U.S.
defense posture."

Of equal concern is the need of the Department of Defense for well-
qualified managers to oversee these expenditures. Without such peo-
ple, the department will be unable to manage effectively its enormous
procurement programs. These programs demand skills necessary to
evaluate complex scientific proposals, judge their relative quality, and
select and monitor the work of contractors. As Marvin Goldberger,
president of the California Institute of Technology, told the Commis-
sion: "The manpower necessary to spend [defense moneys] wisely is
simply not there.... You cannot simply put a blue suit on someone and
automatically convert [that person] into a technically sophisticated
manager."
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The allure of industrial and
corporate life for our best

faculty is often irresistible;
better salaries and

laboratories are the most
obvious advanAges.

The competition among universities, the Department of Defense,
and industrial contractors for highly trained engineers and scientists is
keen. In this competition, contractors have significant advantages,
including the ability to offer attractive salaries, first-rate research
assistance, and opportunities to use the most advanced equipment,
sophisticated and powerful instruments, outstanding laboratories and
libraries.

The Commission is therefore concernedfor all these reasonsthat
scholars, researchers, and managers prepared at the graduate level be
available in numbers sufficient to meet our national needs in science,
engineering, and international affairs.

Maintaining a Faculty of High Quality
University leaders also report increasing difficulty in maintaining the

high quality of American graduate faculties.
Shortages of doctoral-leyel scholars in critical fields have serious

effects on our national capacity to sustain undergraduate and graduate
education. In such areas as engineering and computer science, particu-
larly computer engineering, solid-state electronics, and digital sys-
tems, faculty vacancies threaten our capacity to produce enough new
scientists to meet national needs. The allure of industrial and corporate
life for some of our best faculty members is often irresistible; better
salaries and superior laboratories are the most obvious advantages.
But the short-term benefits to industry come at the expense of its
own long-term needs for undergraduate and graduate scientists
and engineers.

In other fields, the problem is nearly reversed. The depressed
employment market in the humanities and social sciences, for exam-
ple, means that faculty turnover is limited; tenured faculty, in effect,
block the career progression of younger academics. Many young
humanists and social scientists now live lives of quiet desperation,
making up a class of itinerant scholars wandering from campus to cam-
pus on short-term assignments hoping that a tenured position will, at
some point, become available.

Both these developments threaten the high quality of our graduate
faculties.
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Loss of Talented Students
Our need for trained intelligence in all areas is compelling; yet the

nation casually accepts a continuous loss of talent in our educational
system.

Leaks in the pipeline can be found at every stage from elementary
school through graduate school. At the critical juncture of the under-
graduate years and the graduate experience, the leak becomes a
rupture.

Without regard to the serious national implications of our inaction,
we make little effort to encourage the best young minds of each new
generation to refine their skills and intellects on the challenges encoun-
tered at the frontiers of knowledge.

The Commission is particularly concerned with loss of talent in three
areas: (1) the decline in the numbers of superior undergraduates plan-
ning graduate study in the arts and sciences; (2) the small proportions
of minorities in graduate school; and (3) continued obstacles to the
progress of women in graduate education.

Decline in the Traditional Pool
The depressed state of the academic job market, demographic

changes, rapidly escalating costs, and reduced financial aid are the
principal factors that have discouraged outstanding studentsthe tra-
ditional backbone of graduate programsfrom continuing their stud-
ies in the arts and sciences. Many students who, a generation ago,
would have pursued advanced studies now avoid graduate preparation
because they perceive little future in it.

Gladys Keith Chang Hardy of t7 indation presented the
following evidence to the Commission:

Only 28 perceiii ut L40. graduate candidates offered admission to
the humanities division at the University of Chicago in 1980 -1981
accepted the offer; in the social sciences, only 34 percent.

At Harvard University, only one-third of the summa cum laude
graduates of 1980 planned traditional graduate study compared
to over three-quarters of such students in the 1960s.
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Foreign student enrollment
is increasingnearly
50 percent of graduate

engineering students are
from foreign countries.

At Dartmouth College, between 1977 and 1978, twenty-five fewer
of the top one hundred graduates decided to continue their edu-
cation in the arts and sciences.

At Princeton University, the number of graduate humanities
applicants dropped 27 percent in the last decade; the number of
social science applicants, 33 percent.

Robert L. Sinsheimer, chancellor of the University of California at
Santa Cruz, directed the Commission's attention to a similar problem
in engineering when he wrote:

... university funding for research in engineering is so poor in
comparison to that available in industry that it is difficult for
graduate programs to compete with industry for outstanding
recipients of bachelor's degrees.

Many of the best undergraduates appear to be enrolling in programs
such as medicine and law. Although students in these areas must
assume large debts to finance their studies, they do so knowing pre-
cisely how long their studies will last and approximately what their
investment in time, energy, and money will return when they begin
their careers.

Foreign Enrollments
One result of the withdrawal of young Americans from the rigors of

graduate study is the increasing proportion of foreign students in grad-
uate programs. Nearly 50 percent of all graduate engineering students
in America are foreign; in some fields of engineering the proportion
is still higher. Foreign nationals, moreover, are to be found more and
more frequently on our graduate faculties.

This situation should occasion no surprise. Foreign students support
graduate enrollments and, ultimately, compete for vacant teaching
positions.

Although there are understandable reasons for the increased inci-
dence of foreign students in graduate school, all of us must view this
development with concern. The issue goes beyond the inability of for-
eign nationals to obtain the security clearances needed for research in
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Are we taking advantage
of all the talent available in
our society?

sensitive areas. Marvin Goldberger of the California Institute of Tech-
nology rhetorically underscored the longer-term implications of this
trend when he told the Commission: If we continue on our present
course, we are going to have all foreign students taught by... foreign
faculty, because they are the only ones who have Ph.D.'s."

The Commission certainly 'does not recommend denying foreign
nationals access to American graduate schools. Many foreign students
enrich American society by remaining here, and others return to their
native lands with new appreciation for the American university and for

American life.
The presence of these students reminds us of the high value other

nations place on American graduate education. Americans should hold
it in no less regard. Our challenge is to make graduate education
as attractive an opportunity for our own young scholars as it is for

foreign students.

Minority Participation
Anne Pruitt, associate dean of the Ohio State University Graduate

School, told the Commission that, of the 31,000 doctorates granted by
American universities in 1981, black Americans received only three per-
cent, with Mexican Americans, Puerto Ricans, and Native Americans
each receiving less than one percent. By contrast, 12 percent of all
doctoral degrees awarded were received by foreign students.

The woeful history of the participation of minorities in graduate
training demands attention for several reasons. The president of the
American Council of Learned Societies, John William Ward, reminded
the Commission that it is essential to include the diversity of all of our
peoples and experiences in the intellectual life of the nation. We must,
said Dr. Ward, see that "the life of the mind does not become, all unwit-
tingly, still one more instrument of oppression for the disadvantaged
and the excluded in our society."

Simple self-interest supports these appeals to the ideals of scholar-
ship and justice; we are surely foolish to tolerate a loss of talent to the
nation from any significant portion of the population. That segment
is large and growing. By 1990, according to Commission consultant
Harold Hodgkinson, minorities will constitute up to 25 percent of our
total population and up to 30 percent of our youth. In some states,
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particularly Texas and Florida, minorities will approach 45 percent
of the youth population.

The Commission does not underestimate the practical difficulties
involved in this challenge. Addressing it will require improving pre-
collegiate and undergraduate education for minority groups and more
counseling and support services. Despite the difficulties. we must act.

Opportunities for Women
The situation for women is similar to that of minority groups.

Although considerable progress was made in raising the participation
rates of women in graduate programs in the late 1960s and early 1970s,

the gains slowed recently, and some fields of study have made little
progress.

According to testimony presented to the Commission by Li lli A.

Hornig, executive direeor, Higher Education Resource Services of
Wellesley College, women make up about half of all graduate students,
receive half the master's degrees awarded and one-third of the docto-
rates. Women, however, are overrepresented in such areas as educa-
tion and the social sciences. They are hardly represented at all in the
physical sciences and engineering, receiving only 3.7 and one percent,
respectively, of the doctorates awarded in these fields.

The Commission believes that, in responding to the difficulties fac-
ing women graduate students in these fields, particular attention
should be paid to (1) the possibility that women's loan burdens may be
proportionately greater because their anticipated lifetime earnings are
smaller; (2) cultural factors that discourage many women from consid-
ering careers in science and engineering; and (3) biases in favor of men
in the awarding of fellowships and research assistantships.

Deterioration of the Infrastructure
The Commission notes that our unwillingness to provide the tools

essential to a first-rate graduate enterprise may make excellence in
graduate education a receding goal. We jeopardize our ability to pro-
duce the best when we try to get by with second- and third-rate equip-
ment, obsolete instrumentation, and inadequate library collections.
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We cannot have a first-rate
graduate enterprise with

second- and third-rate
equipment and facilities.
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The evidence presented to the Commissic in each of these areas
is sobering.

Equipment and Instrumentation
The material needs of advanced scientific investigation are vast,

growing, and in some cases staggeringly expensive. As evidence, the
Commission points to the announcement of American physicists in the
summer of 1983 that, if the United States is to regain its preeminence in
high-energy physics, $2 billion is required to build a particle
accelerator.

Our investment in such sophisticated, expensive, and powerful
equipment and instruments is inadequate. It is not simply a matter of
not keeping paceour penury has led to a situation in which many
existing instructional laboratories and much of the equipment and
instrumentation currently available are obsolete and insufficient to the
tasks at hand. The situation is so serious that in 1981 Senate testimony,
George A. Keyworth II, science advisor to the President, described the
status of research facilities at American universities as 'disgraceful."

The Commission's findings fully support this assessment:

One major survey indicates that university instrumentation
inventories are nearly twice as old as those of leading commercial
laboratories.

A substantial backlog of need for research facilities and equip-
ment has accumulatedone survey of fifteen institutions indi-
cates that their need for funds over the next three years is almost
twice what they have spent in the last four simply in the fields of
b:Dlogical, chemical, and earth sciences, engineering, physics,
and medicine.

Since 1975, when the University of California estimated that 25
percent of its equipment and instrumentation was obsolete,
obsolescence has claimed an additional 5 percent each year. Yet
the annual state appropriation for equipment replacement has
averaged only 1.7 percent of total replacement costs.
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The dean of engineering at a leading state university told the
Commission that 80 percent of the $30 million in equipment on
his campus is at least twenty years old.

Thomas Kailaph, associate chairman of the Department of Electrical
Engineering at Stanford University, testified that when the Depart-
ment of Defense announced a $13 million initiative for engineering
equipment, it received requests totalling over $1 billion.

Those concerned with excellence in our graduate enterprise must
give the most serious consideration to a 1980 survey on the instrumen-
tation needs of universities conducted by the Association of American
Universities. The survey reported the following:

The best-equipped industrial laboratories surpass almost all
university laboratories visited. One university researcher cap-
tured the sense of disparity and observed, "The ivory towers
are now in industry."... When asked to contrast their labora-
tories, a number of universe ese at
most notably those in Japan -I IA,

superior.

Library Collections
Independent scholarship at the graduate level is impossible without

first-rate, up-to-date library collections. Equally important, many of
these collections are unique and irreplaceable, a point President
Reagan stressed when he told a December 1982 meeting of the direc-
tors of thirteen research collections: "Our research libraries are
repositories for the accumulated knowledge and teachings of civiliza-
tion. We owe it to ourselves and our children to preserve these rich
treasures for the generations to come."

But like everything else, the cost of books and library services has
been going up in recent years. Libraries are hard pressed to provide
the public and scholars access to their collections and, in the face of an
explosion of published knowledge, to maintain current collections.

For several reasons, libraries also find it difficult to take advantage of
new technologies for bibliographic and indexing improvements and for
cooperative arrangements to create networks of knowledge. Some of
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We suffer pont a serious
deficiency of experts on
the cultures, economies,
and foreign policies of
other lands.

the pressures with which university research collections must contend

include the following:

Although expenditures for library materials rose by 91 percent in

the 1970s, enormous cost increases forced a reduction of 20 per-

cent in growth of new volumes.

Expenditures for salaries and wages more than doubled in the
same period although staff size increased only 11 percent.

Far from preserving these collections for future generations, we
are permitting them to deteriorate on the shelves. Acids used in
paper since about 1850 are literally destroying irreplaceable
collections.

Threat to Scholarship
Under the depressed conditions of much of the academic job market,

it is hardly surprising that promising undergraduates avoid graduate
study in many disciplines. But the long-term consequences of this

situation for the nation are not acceptabie. e t---aits of potential

young scholars are forfeited.
The effects of these trends are predictable:

A 1978 report frcm the Carnegie Council on Policy Studies in
Higher Education warned of a "lost generation of scholars" as
young college graduates, wary of embarking on ten or more
years of graduate study in fields with remote employment pros-
pects, turn to other endeavors. Derek BolL president of Harvard
Uni,,ersity, in a recent annual report, soukided the same somber

note.

AI Echoing this theme, Tohn William Ward told the Commission
that "the state of foreign language study in the United States is
scandalous.... There's an area where we are about to lose a gen-
eration of graduate students ... it seems to me the United States
is choosing to retreat into an-intellectual withdrawal."



Theodore J. Ziolkowski, dean of the Graduate School ai Prince-
ton University, told the Commission that entire fields of study
are no longer offered on some campuses: Slavic language study
has been discontinued at Princeton; other universities are drop-
ping graduate programs in the history of science and East
Asian studies; enrollments in economics, history, English, and
sociology are maintained only with foreign students.

ts
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How Did This Happen?

1
f we are to find our way out of the predicament in graduate edu-
cation, we must understand how we got into it. Our situation
can best be appreciated as the consequence of a combination of
demographic shifts, changes in the academic employment mar-

ket, cost problems, and unstable federal support,

Demographic Shifts
Until shortly before World War II, the graduate enterprise in Amer-

ica was a relatively obscure aspect of our national life. Following the
war, the nation, impressed with the potential contributions of graduate
education and research to the resolution of national problems, under-
took modest investments in the support of research and of students.
After 1958, these investments grew dramatically for two reasons. First,
the Sputnik crisis helped alert the nation and its leaders to the need for
sustained research in engineering and science. Second, the maturing
postwar "baby-boom" generation began crowding our undergraduate
programs, requiring a massive expansion of the graduate effort in
order to provide an adequate supply of undergraduate teachers.

The Academic Market
Federal support for graduate education reached its peak in 1969.

Then much of it was withdrawn, largely from the fear thattoo many
graduates holding Ph.D.'s would saturate the academic job market.
Clearly there were sound policy considerations behind this decision.
Derriographers could foresee the leveling off of undergraduate enroll-
ments and declining employment opportunities for Ph.D. holders in
several fields.

Although for the rest of this decade academic placement rates in cer-
tain fields will remain depressed, it is also clear that as the children of
the "baby boom" generation reach college age in the 1990s, the demand
for graduate and undergraduate faculty will again increase. If the
nation continues its present course, it will not have enough faculty
members to meet the demands of the academic market as this century
ends. The implication is obvious. In light of the length of time required
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Federal reductions in
graduate student support

have coincided with
dramatic increases

in tuition.

to complete a doctoral degree, we must, if we are to provide the faculty
needed in the next decade, begin to prepare them now.

Federal Support
The unstable nature of federal support of the graduate enterprise has

had serious effects. Under the goad of the Sputnik crisis, the federal
government rapidly increased its support of graduate research and
graduate students.

Then, in a reversal of policy in the late 1960s, the federal government
sharply reduced its support for the graduate enterprise. For example:

Between 1967 and the mid-1970s, basic research support from the
Department of Defense dropped nearly 50 percent in real dol-
lars--from $1.15 billion to $600 million.

According to the Library of Congress, the combined civilian
research and development expenditures of France, West Ger-
many, Japan, and the United Kingdom equaled 125 percent of
U.S. expenditures in 1978, compared to 47 percent in 1964.

Between 1969 and 1978, federal expenditures for university-based
foreign affairs research declined from $20.3 million annually to
$8.5 million, and funds for facilities dropped from $126 million in
1965 to $32 million in 1979.

Of particular sign :ance is that federal support for fellowships and
research aFsistantsl,tes has fallen. Stipends that totaled nearly 80,000 in
1969 have today declined to approximately 40,0(X).

But withdrawing financial support represents more than an incon-
venience to the students. Graduate training, the Commission reiter-
ates, is intimately connected to research. 1t is not possible to reduce
support for students without thereby affecting the basic research
endeavor.

The Commission is not advocating a return to the levels of student
support of 1%9. But the Commission does wish to stress that the sta.-
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The training of scholars and
scientists is a slow process.
The young physicists of
tomorrow are not yet
in high school.

bility essential to research and graduate education is seriously under-
mined when federal financial support is unreliable or fluctuates
rapidly.

The Commission also emphasizes that research and the training of
scholars and scientists are slow processes. For example, the particle
accelerator sought by American physicists will not be available, under
even the most optimistic forecasts, for at least another decade. The
young physicists who will, first use it are not yet in high school.

This brief history also illustrates the failure of efforts to project accu-
rately national demand for individuals educated through the doctoral
level. We have consistently missed the markin part because of the
inherent difficulties of such forecasts and in part because we have no
effective mechanisms for making such estimates on a nationwide basis.

Cost Problems
Finally, cost increases have not only made graduate study very

expensive but time-consuming and arduous as well. Given the uncer-
tain employment outlook, it is not surprising that many young scholars
today choose not to embark on this course.

Federal reductions in student support, especially for graduate stu-
dents, have.coincided with dramatic increases in tuition costs. Between
1%9 and 1981, graduate tuition and fees more than tripled, with aver-
age annual increases of about ten percent. During the same period, pri-
vate institutions raised their tuition and fee levels nearly five-fold, with
average annual increases of approximately 12 percent.

The combination of reductions in student aid and r Tidly increasing
costs has forced graduate students to rely on such "self-help" measures
as working, using savings, and borrowing.

Data on the extent of student reliance on these income sources are
scarce to nonexistent. The best estimates available to the Commission
indicate that the typical graduate applicant for financial assistance has
already accumulated significant debts as an undergraduate. Half the
graduate business school applicants, for example, have borrowed at
least $4,100 as undergraduates; half the medical school applicants have
borrowed at least $5,(XX).
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The Commission points out that the financial problems of graduate
students are needlessly exacerbated by the application to graduate stu-

, dents of undergraduate regulations regarding eligibility for financial
assistance. This problem is particularly acute for first-year graduate
students who are ruled ineligible for student aid if they are consid-
eredas most of them areto have been dependent on their parents
in the previous year. The Commission believes that federal policy
should recognize that young adults who enter graduate schoolmany
of them starting their own familiesare, for all practical purposes,
independent.
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Goals for Graduate Education:
An Agenda for Federal Action

The economic vitality, the security, and the quality of Amer-
ican life depend directly on the capacity of our colleges and
universities to produce new knowledge as well as future
generations of scholars. We jeopardize these dimensions of

our national life if we reject the imperative to exert national leadership
in graduate education.

Support of graduate education is not the sole responsibility of any
or,e sector of our society. The federal goven,rnent, state governments,
foundations, and business and industry all have an interest in ensur-
ing the vitality of graduate education. Given the charge to the Commis-
sion, however, this report focuses ,on the responsibilities of the federal
government to the enterprise.

Federal support is indispensable to excellence in graduate education.
Such support, moreover, should represent a "balanced portfolio" of

funds for both research and student assistance and should be main-
tained on a stable basis over time.

An Agenda for Federal Action
Testimony before the Commission, research supported by the Com-

mission, its own deliberations, and the work of the staff have con-
vinced the Commission that, in order to meet national needs effectively
and to ensure the quality of American graduate education, action by
the federal governm..nt is essential.

The Commission outlines the following ten goals as an agenda for
federal action for graduate education. These goals are designed to

1. Ensure support for talented graduate students

2. Increase the num1.1.3rs of talented women in graduate
education

3. Increase the numbei of talented minority students in gradu-
ate education

4. Maintain and enhance the nation's strengths in graduate
research

5. Ensure that graduate laboratories, equipment, and instrumen-
tation are of high quality
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6. Enhance the quality of scholarly libraries and ensure that valu-
able collections are rn:intained

7. Attract and retain promising young scholars as faculty
members

8. Meet pressing national needs for highly trained experts

9. Evaluate the impact of the federal government's decisions on
the nation's needs for graduate-educated men and women

10. Improve both the luantity and the quality of information about
graduate education

The following recommendations to accomplish these goals are, to
reiterate, directed largely to the federal government. The Commission
also urges action, as appropriate, on the part of state governments,
foundations, and business and industry.

A survey of existing federal programs and authorities indicates that
much of this agenda can be accomplished without major new legisla-
tion. What is required, rather, is adequate support of existing pro-
grams. In the following sections, the Commission presents specific
steps to accomplish the goals on this agenda and identifies existing
federal programs to attain them. In those instances in which legislative
authorities are lacking, new programs are described.



Recommendations

1. Ensure Support for Talented Graduate Students
Financial assistance to graduate students is as important as support

for research. The costs of pursuing graduate education are high and
rising. Unless adequate student aid is available, the nation will not
be able to attract the talented young people it needs into graduate
education.

The federal government provides financial assistance to graduate
students in a variety of ways. Through fellowships, a direct grant is
made to the student as well as a payment to the institution to help
cover tuition and other costs. Several federal agencies sponsor fel-
lowships, most of them in the physical and health sciences and engi-
neering. The National Science Foundation, for example, annually
supports about 1,390 students in science and engineering. The
National Institutes of Health support approximately 10,000 graduate
students and postdoctoral fellows in biomedical and behavioral sci-
ences and in clinical research. Although several federal statutes autho-
rize fellowship support for students in the arts, humanities, and social
sciences, few fellowships in these fields are presently funded.

The research assistantship is another form of support. Some portion of
most research grants to universities assists graduate students in this
way. Research assistantships are especially important because they
provide both income to the student and research experience in the
student's field of specialization. The number of students supported
through this mechanism is difficult to determine. In 1981, an estimated
27,000 students worked as research assistants it federally supported
research and development projects. National Science Foundation
research projects currently support about 9,600 students each year.

A third mechanism of support is the teaching assistantship. In 1981, an
estimated 54,000 graduate students were employed as tea "hers of
undergraduate classes, laboratory instructors, or tutors. Funds are
derived almost solely from the instructional budgets of the colleges and
universities themselves.

Three major federal student aid programs also assist students in meet-
ing the costs of graduate study. These include the College Work Study
program (CWS) and two loan programs, the Guaranteed Student Loan
program (GSL) and the National Direct Student Loan program (NDSL).
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If we are to maintain a strong system of graduate education, it is
imperative that these sources.of support be sustained. In order to assure
that sufficient numbers of talented young people enter graduate study in all dis-
ciplines, the Commission recommends that major federal programs of support
for graduate students should be maintained and, in some instances, substan-
tially increased.

The Commission makes the following recommendations con-
cerning fellowships:

The number of science and engineering fellowships in various
agencies should be substantially increased, and stipends should
be regularly raised to take into account the cost of living. Appro-
priate consideration should be given to areas within these fields
experiencing shortages of doctoral-trained personnel.

Through the National Research Servic9 Awards program, sup-
port for biomedical and behavioral scientists should be main-
tained at least at present levels.

For the support of graduate students in the arts, humanities,
and social sciences, a total of approximately 750 additional fel-
lowships per year should be provided under the National Grad-
uate Fellowship Program and other appropriate authorities.

In addition, 500 new one-year awards should be authorized
annually for dissertation support of students in the arts,
humanities, and social sciences.

Discussion
Inflation takes its toll on graduate students as well as everyone else.

The Commission, therefore, recommends that adjustments in stipend
levels be made regularly. Failure to do so increases the likelihood that
students either will not enter graduate study or, given the attraction of
starting salaries in the private sector, will drop out before completion of
their studies.

Fellowship awards to students are ordinarily limited to three years.
Students in the sciences and engineering are often able to support
themselves in subsequent years with research assistantships. Such
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assistantships are far less available in the arts, humanities, and social
sciences. In order to provide modest support to students in these fields
during the later years of graduate study, the Commission recommends
a new program of dissertation fellowships. These would provide sup-
port and an incentive to finish the dissertation as rapidly as possible.

The Commission makes the following recommendations con-
cerning research and training assistantships:

Increased federal support for research should be accompanied
by an increase in the number of research assistants in all fields.

The College Work Study program should be substantially
increased, with a sizable portion of additional funds directed to
graduate students. Such funds should be used by institutions to
support students engaged in research or teaching in their aca-
demic fields.

Discussion
The College Work Study program (CWS) provides part-time employ-

ment to needy students, including graduate students. Under CWS,
which is administered by the college or university, 80 percent of the
studeiii's salary is paid by the federal government, the remainder by
the institution. Only 10 percent of the 983,000 students assisted by this
program are graduate students. The Commission recommends that
increases in this program be used to provide jobs for graduate students
that are related, if possible, to their academic work.

The Commission makes the following recommendations con-
cerning federal loan programs:

Graduate students should continue to be eligible for participa-
tion in the GSL and NDSL loan programs. Furthermore, the
level of interest subsidized for graduate borrowers should
remain the same as for undergraduatesas under current law.

Limits should be increased on the total amounts that students,
particularly professional students, may borrow.
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Graduate students should become eligible to, participate in
federal student assistance programs immediately upon entering
graduate school.

Discussion
Guaranteed Student Loans are made by private lenders and sub-

sidized and guaranteed by the federal government. Five thousand dol-
lars may be borrowed each year, up to a total deb. of no more than
$25,000. Students make no payments for interest or principal while in
school. After students graduate, the interest rate is fixed, presently at
8 percent. A Commission survey of state guaranty agencies indicates
that through this program about 410400 graduate and professional stu-
dents borrowed $1.6 billion in fiscal fear 1982.

The NDSL program provides low-interest loans to needy students.
Loans are made by colleges and universities using funds provided by
both the federal government (80 percent) and the institution (20 per-
cent). Total borrowing (undergraduate and graduate) is limited to
$12,000 per student. In 1983, about 826,000 loans will be made. The
portion of these made to graduate students, however, is unknown.

The total amount that students may borrow should keep pace with
costs, especially for students in the health sciences. If there is not some
modification of loan limits, students will find themselves unable to
continue their graduate work. The Commission shares the concern of
many that loan burdens of students may become unmanageable.
However, analyses completed for the Commission suggest that loan
burdens for the vast majority of graduates are not excessive. The Com-
mission, therefore, recommends raising on a regular basis total loan
ceilings for individual borrowers under GSL and NDSL.

To be eligible for subsidies in both programs, students must have
been independent of their parents for at least a full yearbefore apply-
ing for aid. Many students remain dependent on their parents while
undergraduates, but for all practical purposes become independent
once they enter graduate or professional school. Under current pol-
icies, such students are ineligible for consideration as independent stu-
dents to receive federal support based on need during their first year of
graduate study. The Commission believes that, provided they are not
claimed as dependents on their parents' income tax returns, these stu-
dents should be considered independent immediately upon entering
graduate school.
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2. Increase the Numbers of Talented Women in
Graduate Education

Talent lost to graduate education is a lots to the entire nation. The
Commission is concerned about the small numbers of women who
pursue scholarly careers, particularly in the sciences and engineering.
Although progress has been made in recent years, it is not enough.

The Commission makes the following recommendations to
increase the numberkiad talented women in the intellectual life of
the nation:

Fellowship support for women in graduate education should be
increased substantially with particular attention to encouraging
women to enter fields of study in which they are presently
underrepresented.

National Science Foundation programs designed to encourage
women to pursue careers in science should be continued.

The federal government and research universities should work
together to disseminate information about opportunities in sci-
ence to women, both undergraduate and graduate.

Colleges and universities should assume responsibility for
providing more research assistantships for women.

Discussion
Direct fellowship support for women is imperative if their partic-

ipation in all graduate fields is to be encouraged. The Graduate
Professional Opportunities Program (GPOP), administered by the
Department of Education, provides fellowships for underrepresented
groups such as minorities and women. However, this program sup-
ports only some 200 women per year. Furthermore, the stipends are
significantly smaller than those provided by other federal programs.
The Commission recommends increases in both the number of women
supported and the amount of the stipend.

In recent years, the National Science Foundation has sponsored a
number of programs intended to encourage women to pursue careers
in science. For example, the Visiting Professorships for Women in
Science and Engineering program creates opportunities for women
already established in science to gain greater visibility in the scholarly
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community. The Commission recommends continued support for
such programs.

The Commission also notes that many undergraduate women do
not consider careers in science because they are unaware of special sup-
port available to them. The Commission recommends that women be
given adequate information about financial assistance for advanced
study in science.

Analysis conducted for the Commission also suggests that women
do not receive a fair share of research assistantships in proportion
to their enrollment in graduate science programs,, Without such
assistantships, women find it difficult.-to complete their dissertations
and confront another obstacle in pursuing a career in research. The
Commission calls upon institutions to recognize and respond to this
imbalance.

3. Increase the Numbers of Talented Minority Students in
Graduate Education

Although several efforts have been made in recent years to increase
minority participation in graduate education, the Commission remains
deeply concerned about the small numbers of minority students pur-
suing graduate studies. Addressin, this problem should remain a high
national priority.

The Commission makes the following recommendations to
increase minority student participation in graduate education:

Funding for all programs that support minority graduate stu-
dents should be increased. Specifically, the number of GPOP
fellowships available to minority students and the stipend levels
should be increased.

Programs that support minority student participation in law,
nursing, medicine, science, and engineering should be
expanded.
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The National Institutes of Health gr lilts should be maintained
to support undergraduate research training for minorities lead-
ing to graduate work in the health sciences.

Similar undergraduate programs, often called "reach back,"
should be established for other academic areas, particularly
those in which minorities are most seriously underrepresented.

Support for the improve rent of science education programs
in predominantly minority undergraduate institutions should
be expanded.

Colleges and universities should provide more research
assistantships to minority students.

Discussion
The Commission is convinced that it is essential to support all exist-

ing programs that assist minority students in graduate school.
Several of the above recommendations are directed at serious struc-

tural problems throughout the educational enterprise, including (1) the
need to improve science education for undergraduate minority stu-
dents, particularly those in predominantly minority schools; (2) the
need to provide support and tutorial services for minority students in
all institutions; and (3) the responsibility of graduate schools to afford
meaningful research opportunities for minority students.

The Commission draws attention to the Minority Institutions Science
Improvement Program, administered by the Department of Education.
This progam provides grants to improve the quality of laboratories
and undergraduate science instruction at predominantly minority
institutions. Appropriations for this program s A oUld be expanded in
order to increase the numbers of scientists and neers from minor-
ity groups.

The Minority Acce `o Research Careers program, administered by
the National Institutes of Health, provides support at both the under-
graduate and graduate levels for students pursuing a career in the
health sciences. Support and services begin at the undergraduate level
and continue into the first years of graduate study. This approach could
well be emulated in other academic fields by the National Science
Foundation, the National Endowments for the Arts and Humanities,
and other federal agencies.
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4. Maintain and Enhance the N-Ation's Strengths in
Graduate Research

Graduate education and the research that takes place in universities
are intimately related. The health of each is directly dependent on the
other. A failure to maintain support for research in our universities
will inevitably compromise the quality of preparation of graduate
students.

The Commission makes the following recommendations to ensure
graduate research of high quality:

Support from the federal government for basic and applied
research at colleges and universities should grow with the econ-
omy at a rate at least sufficient to keep pace with inflation.

As part of an effort to deal with their own budgetary uncertainties,
federal agencies have in recent years increasingly shifted to smaller
grants and short-term commitments. These trends have serious
destabilizing effects on university research and graduate education.

The Commission makes the following recommendations to ensure
stability in the management of federally funded research grants,
particularly large ones:

The federal government should adopt policies and funding
practices that ensure stable, long-term support for research
and thereby allow for proper planning and management
on the part of universities.

Discussion
Sustained federal support for research is needed in all disciplines. If

we are to maintain the nation's leadership in science and technology,
support for the sciences and engineering is particularly important.
Heightened concern for scientific research, however, may lead to a
dangerous neglect of research in the arts, the humanities, and the
social sciences. The federal government must maintain adequate sup-
port for these fields as well.

Corporations also frequently support university research, usually in
areas of their interest. Nevertheless, as Simon Ramo of TRW, Inc., the
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chairman of President Reagan's Transition Task Force on Science and
Technology, has observed: The government, and not competitive
industry, is the proper and natural source for funding university basic
research. Because it benefits all citizens in the end, it is right for all cit-
izens to share the costs."

Many government research and contracting procedures were orig-
inally developed for the procurement of computers, copiers, and coffee
cups. Research, however, cannot be quantified or predicted as readily
as office furnishings or the contents of supply cabinets. By its nature,
research requires a sustained effort, repeated redefinition of the prob-
lem, and a willingness to shift directions or even start anew. Uncertainty
about anticipated support can seriously undermine the research effort.

In financing research, tne federal government should whenever pos-
sible undertake multiyear commitments. Such commitments would
help those who manage research projects, even when the long-term
support is modest in amount.

Periodic reviews of research projects are also essential in order to
ensure accountability for public moneys. Federal agencies should
schedule such reviews and make decisions about continued support
well in advance of the termination of current grants.

5. Ensure that Graduate Laboratories, Equipment, and
Instrumentation Are of High Quality

Graduate students need adeqUate laboratories, equipment, and
instrumentation to pursue their shidies. Indeed, if excellence is to be
the hallmark of our graduate programs, such laboratories and equip-
ment must be the most advanced possible. Testimony before the Com-
mission as well as its own analyses have identified a serious need to
renew the infrastructure of research and graduate education.

The Commission makes the following recommendations to assist
colleges and universities in replacing obsolete equipment and instru-
mentation and in renovating laboratories used for graduate education
and research:

The federal government, utilizing existing legislative authorities,
should substantially increase funds for improving and moderniz-
ing university laboratories, equipment, and instrumentation.
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0 Private business and industry should be encouraged to contrib-
ute equipment, both new and used, to universities.

Discussion
The federal government presently has legislative authority to assist

in the improvement of laboratories, equipment, and instrumentation
used in graduate education. Various statutes provide for outright
grants, federal loans, and subsidized private loans for construction,
renovation, and the purchase of equipment. In fact, a number of agen-
cies already support the updating of equipment and instrumentation:
(1) The National Science Foundation supports equipment and instru-
mentation as a part of its general research grants. In 1982, an estimated
$90 million was spent for this purpose. Last year, this figure was raised
to $112 million with a projected increase to $180 million by 1984. (2) The
Department of Energy and the Department of Defense also have pro-
grams of support for university instrumentation; the Department
of Defense program is being expanded. The Commission applauds
these commitments and urges continued and substantially increased
support.

Finally, the Commission notes that laboratories and equipment in
industry are often more sophisticated and modern than university
facilities. Because future employees are being trained in university lab-
oratories, it is in the interest of private industry to help resolve this
imbalance. The Economic Recovery Act of 1981 provides tax advantages
to corporations that donate equipment. Recent congressional proposals
would expand these incentives. Tax incentives, matching grants from
the federal government, and other appropriate mechanisms should be
used to encourage such contributions. All of these efforts, however,
should include safeguards to ensure that only useful and current
equipment is donated.
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6. Enhance the Quality of Scholarly Libraries and Ensure That
Valuable Collections Are Maintained

Academic libraries also need continuing maintenance and improve-
ment. In many disciplines, library collections are the primary scholarly
tool.

The Commission makes the following recommendations to
enhance the quality of university libraries:

The federal government should increase grants for operating
support to all college and university libraries, with much larger
grants to major research universities.

The federal gover .vent should encourage and support inter-
library cooperation and networking to ensure the widest pos-
sible use of scholarly materials.

Incentives for business and industry to donate equipment to
colleges and universities should be extended to apply to library
materials and research collections. Again, safeguards would be
necessary to prevent the use of such incentives for donations of
materials of little value to scholars.

The National Commission on Libraries and Information Science
should continue to work closely with the Library of Congress in
monitoring and assessing the quality of the nation's libraries.

The Library of Congress should take a leading role in assisting
libraries across the country to preserve deteriorating collections.
The Commission supports the Library's program of research
into methods of preservation and encourages the Library's
National Preservation Office in its plans for wider dissemination
of information.

Existing programs that support the preservation of scholarly
materials, such as the one administered by the National Endow-
ment for the Humanities, should be continued.

The Library Career Training program should be extended to
support advanced study in modern information technology
such as computers, library networking, and the preservation of
older library materials. Minority participation in the program
should be encouraged.
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Discussion
Two existing programs can be used to accomplish the first of these

recommendations. The College Library Resources program, with a
budget of only $1.9 million, provides small, noncompetitive grants to
over 2,000 colleges and universities to assist in the acquisition of
resources or the establishment of cooperative arrangements for the
sharing of materials.

Through the Strengthening Research Library Resources program,
larger competitive grants are made to major research libraries to help
them maintain or expand their collections. In 1983, less than $6 million
was appropriated for this program. Given the urgent need, this level of
support is pitifully inadequate.

Yet another effort, the Interlibrary Cooperation Program, supports
cooperative arrangements between and among libraries, networking,
and the use of computers for cataloging and text storage.

The Commission recommends dramatic increases in funding for all
three programs.

Tax incentives to business and industry do not now apply to the
donation of libre-i, materials or unique scholarly collections. As Con-
gress reviews changes in provisions for the donation of equipment,
it should also consider allowing tax incentives for contributions of
materials of use to scholars.

The maintenance of quality in our library collections also depends
upon the talents and skills of those charged with that task. New infor-
mation technologies, networking, and evolving techniques for the pre-
servation of collections all require fresh skills and training. Created in
the 1960s, the Library Career Training program supports training for
such purposes. Unfortunately, in recent years, less than $1 million has
been provided for those efforts, a dramatic reduction from past levels
of support. The Commission recommends a substantial increase in
funds for this program.
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7. Attract and Retain Promising Young Scholars as
Faculty Members

The continued infusion of talented young people into faculty posi-
tions in all disciplines is indispensable to scholarly vitality. It is essen-
tial to ensure this flow of talent, particularly in those endangered
academic specialities.

The Commission makes the following recommendations to attract
and retain talented young faculty:

Substantial support should be provided for promising young
faculty in the sciences and engineering.

Support for promising young faculty should also be provided to
the arts, humanities, and the social sciences.

Discussion
The recently proposed "Presidential Young Investigators" program

would make possible substantial support to 200 young faculty
researchers for up to five years. Salaries of the participants would
come partly from federal funds and partly from matching funds from
business and industry. The purpose of the program would be to
enhance the attractiveness of academic careers to young scientists
and engineers.

The Commission believes that this program should be extended to
include young faculty members in the arts, humanities, and social
sciences.

8. Meet Pressing National Needs for Highly Trained Experts
We rely on graduate education to produce highly trained experts in a

number of fields vital to our national interest.
Two areas are of particular concern at this time. (1) shortages of scien-

tists, engineers, and computer specialists; and (2) a serious and grow-
ing lack of sufficient expertise in foreign languages and cultures.

Shortages in sciences, engineering, and computer science have
received a great deal of public attention. Numerous proposals have
been made to respond to this problem, and many of the recommenda-
tions in this report address it.
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The Commission makes the following recommendations to meet
pressing national needs for foreign area specialists:

Federal support for research, instruction, and graduate study in
a wide range of languages and cultures should be sijnificantly
increased.

Federal support for faculty and teachers to study in foreign
countries should be expanded.

Discussion
Our national capacity to understand and communicate with other

peoples is threatened by our lack of expert knowledge of the languages
and cultures of other nations.

The Language Training and Area Studies program (Title VI of the
Higher Education Act) supports research and instruction in modern
foreign languages. During fiscal 1983, this program provided $21 mil-
lion for support of ninety national resource centers, 700 fellowships,
and thirty independent research projects as well as a small number of
undergraduate programs. The Commission urges support of Title VI
programs at significantly higher levels.

Since 1962, study abroad has been supported by the Fulbright-Hays
program. Funded in 1983 at $5 million, this program currently assists
only about 150 individuals and twenty group foreign study projects.
This is an embarrassingly low level of support, and funds for Fulbright-
Hays should be dramatically increased.

9. Evaluate the Impact of the Federal Government's Decisions on
the Nation's Needs for Graduate-Educated Men and Women

Despite particular shortages that might develop at a particular time,
the Commission remains seriously concerned about the lack of any
national mechanisms for assessing the impact of federal decisions
affecting the need for men and women trained at the graduate level.

The Commission makes the following recommendations to iden-
tify possible future shortages and to assist our colleges and univer-
sities in responding to changing national needs:
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0 The federal government should establish a process for regular
and systematic assessment of the impact of federal decisions
on the nation's need for men and women educated at the
graduate level.

Discussion
The Commission proposes that such a process for assessment

include an analysis of the needs of federal agencies for highly trained
persons as well as an analysis of the impact nationwide of major deci-
sions by the federal government. The mechanisms for such a process
should be developed by the government in consultation with represen-
tatives of business, labor, and higher education. The results of the anal-
yses should then be widely disseminated to all sectors of society.

The Commission is in effect calling for "educational impact state-
ments" statements of the impact of federal decisions, especially bud-
getary decisions, on the nation's educational system and, in particular,
on graduate education. The demand created for graduate-educated
men and women as a consequence of dramatic increases in defense
spending represents just one example, albeit a most important one, of
such decisions.

One purpose of these educational impact statements would be to
provide colleges and uni"ersities the information they require to
develop or expand programs and to guide students toward areas of
future need. Another use of such statements would be to alert private
industry to potential areas of shortage so that corporations can take
appropriate steps to meet their own personnel needs.

The Commission is not proposing that the wernment engage in the
"manpower planning" common in some other nations. Such planning
is often highly detailed and complex, involving targets for the produc-
tion of personnel based on estimates of future economic needs. What is
proposed here is different and more modest. Decisions of the federal
government would be analyzed for their impact on the numbers of
highly trained people that society needs, and the results of these
analyses publicly reported to the institutions most affected.
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10. Improve Both the Quantity and the Quality of Information
about Graduate Education

In preparing this report, the Commission found even the most basic
information about graduate education lacking. For example, federal
data about the numbers and characteristics of students enrolled in mas-
ter's and doctoral programs were last collected in 1976. Little reliable
information is available about how graduate students in various fields
finance their graduate studies. With the exception of the sciences and
engineering, little is known about the career patterns of students after
they have completed their master's or doctoral degrees.

In the absence of such information, federal and state governments
and universities will find it difficult to develop sound policies.

The Commission makes the following recommendations to
increase and improve the quality of information about graduate
education in the United States:

Appropriate departments and agencies of the federai govern-
ment should work with state governments, colleges, univer-
sities, and other organizations to collect the data needed to
describe and monitor the overall condition of graduate
education.

Discussion
Gathering data about education has, for over a century, been viewed

as an appropriate role of the federal government. It is in our national
interest to have adequate information about graduate education. The
federal government should improve its data collection activities in this
important area if the nation is to develop coherent and effective policies
for graduate education in the future.
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Appendix C: Issues Relating to
Graduate Student Finance

Size of the Graduate Education Enterprise

Postbaccalaureate education in the United States is a large and varitd enterprise. In
the fall of 1982, there were 1,368,387 postbaccalaureate students, of which 1,089,962
were graduate students (in the fields of arts and sciences as well as business and edu-
cation) and 278,425 were students in first professional programs (in medicine, den-
tistry, law, and theology). In addition to these traditional students in academic and
professional programs, there is a large, generally undefined, population of students
who are taking advanced course work. For example, the triennial survey by the
National Center for Educational Statistics (NCES) counted almost 3.7 million adults
with bachelor's degrees enrolled part time or part year in 1981.

The Commission has concentrated most of its attention on graduate education in
the arts and sciences. This population comprises approximately 75,100 master's
degree recipients (roughly one-fourth of all master's degrees) and 19,700 doctoral
degree recipients (approximately 60 percent of all doctoral degrees).

Sources of Support

Financial support for graduate students ("graduate students" will refer to those in
the arts and sciences) comes from a variety of sources, primarily from institutions,
state and federal governments, families, and the students themselves. Although we
are limited in our general knowledge of sources of student supportfor example, dol-
lar amounts for each source are unknownwe know a great deal more about the sup-
port of individual full-time students in the sciences and engineering. A majority of
full-time science and engineering students attending doctorate-granting institutions
receive some form of stipend (usually including tuition payment) as their primary
source of support.* In 1981, 61 percent of these students received some form of fel.
lowship, traineeship, research assistantship, or teaching assistantship.

Institutions andin the case of public universities, statesprovide the largest
share of support to graduate students, primarily through teaching assistantships but
also via fellowships and research assistantships. Overall in the sciences and engineer-
ing, 39 percent of full -lime students in 1981 received their primary support from
institutional and state sources. The federal government provided the primary support
for 22 percent of students in these fields, principally through research assistantships
derived from research grants and also from fellowships. Other sources of stipends,
including corporations and foundations, supported only 6 percent of science and engi-
neering students in 1981, while foreign sources supported 4 percent. The remainder of
primary sources, 30 percent, was derived from various forms of self-supportnon-
academic employment, loans, and family resources,

*This support may include a fellowship, which is an award to the student for full-time study without a work
obligation; a traineeship, which is similar to a fellowship incept that it is generally awarded as part old block of
awards; a research assistantship, which requires work on a research grant in return for tuition and/or stipend;
and a teaching assistantship, which requires assisting faculty in instructional ktivitivs in return for tuition
and/or stipend.
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The federal government plays a more significant role in the support of students in
the natural sciences and engineering because of the concentration of research grants in
these fields. As a result, the level of self-support is relatively low for these fields, com-
pared to the social sciences and humanities, which lack federal research grant funds.

Changing Patterns of Support
Post-World War 11 to 1958

Until World War 11, the graduate enterprise was rather modest in size. A postwar
enrollment increase was stimulated by the GI bills. By 1954, 30,000 graduate and pro-
fessional students were receiving GI bill benefits.

In 1954, only 42 percent of science and 30 percent of humanities graduate students
received some form or stipend, while the remainder were self-supported. Most of the
stipend support came from :iniversities. Federal stipend funds supported only 10 per-
cent of graduate science students. The major portion of this support was in the form of
research assistantships, with only a small number of fellowships and trameeships
from the National Institutes of 1 lealth (NIH), the National Science Foundation (NSF),
and the Atomic Energy Commission (AEC).

1958 to 1970
Higher education as a whole expanded rapidly between 1958 and 1970 because of the

impact of Sputnik, an increasing college-age population generating demand for new
faculty, and a growing economy needing highly trained people. From 1960 to 1970,

total degree credit enrollment increased from 3.6 million to 70 million, a rise of 121

percent. Over the same time, total graduate enrollment grew from 314,((X) to 816,,XX),

an increase of 160 percent.
During this period, support for higher education, primarily from stab^ and federal

sources, rose at a lister rate than enrollment. ..,ate funding rose at an average annual
rate of 12.3 percent to over $3.0 billion oy 197(1, while federal support rose at a rate of
17.5 percent per year to over $2.6 billion,

Stipend support for graduate students rose drinatically in this period primarily
from federal and institutional/state sources. Institutional stipend awards in the sci-
ences rose from approximately 17,0(X) in 1954 to over 50,(XX) in 1969.

Federal support rose from approximately 7,5tX/stipend.awards in 1954 to an esti-
mated 80,0(X) in 1969. (Federal fellowships and traineeships rose from 1,6<X) to roughk,
60,0(X1, and research assistantships rose from 5,900 to 20,000.) Major federal fellow-
ship and traineeship programs included National Defense Education Act (NI)t A)
'Nth, IV fellowships and Title VI foreign language and area studies fellowships, NSF
fellowship and traineeship programs, National Institutes of I With/National Institute
of Mental Health (NII ENIMI fellowships and training grants, and significant pro
grains in mission agencies such as NASA and AK*.

\s a result of these increases, the percentage of full-time graduate science studtTit,-

rit eiving their pi:mary support from the federal government rose In)in10.1 percent Hi
197)-1 to :16.6 percent in 1069, and the proportion of students supported by institutional,
state sources rose from 25.1 percent to 35.7 percent. Correspondingly, the percentage
of students primarily self-supported de( lined from r)0.1 percent to 18.6 pon, rut durily,

this period.
Because the entire spectrum of graduate education was deemed vital to the natii mat

interest, all field.., tht",ocial sciences and humanities, benefited ir the
period,
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Graduate enrollments continued to rise in the 19i0s, although at substantially reduced
rates from the previous decade, and federal support for graduate education began to
decline. There were reasons for these developments: (a) a worsening labor market; (b)
declining rates of increase in undergraduate enrollment; and (c) economic strains
brought on by the Vietnam War.

Federal stipend support declined sharply in fellowships and traineeships in the 1970s, while
federal support through research assistantships actually increased in the last half of the dec-
ade. Federal funds for fellowships and traineeships fell from $430 million in 1970 to
$201 million in 1975, a two-thirds decline in constantdollars. The number of federal fel-
lows and trainees declined from 60,000 to 24,000 in that period.

Eliminated in the 1969-1975 period were the NDEA Title IV fellowships, NSF train-
eeships, NIFUNIMH fellowships, and NASA traineeships. Significantly reduced were
NSF fellowships and NIH/NIMHJADAMHA (Alcohol, Drug Abuse and Mental
Health Administration) training grants.

More recently, from 1974 to 1981, federal support for fellowships and traineeships in
the sciences continued to decline- -from 17,000 to 12,81X), but research assistantships
increased from 21,400 to 27,600. As a result, the percentage of full -time graduate sci-
ence students receiving their primary support from the federal 8overnment fell from
25.5 percent in 1974 to 22.8 percent in 1981. This compares with :16.6 percent in 1969.

All fields of learning have been adversely affected by cutbacks, in federal fellowships
and traineeships. Hardest hit have been the social sciences and humanities, which
did not have the buffer of federal research grants and which had pot shared in the
growth in research support of previous years.

The overall decline in stipend support was made up by incrraseti in self-supported stu-
dents, whose numbers rose from 43,41X) in 1974 to 52,700 in 1981. Moreover, institu-
tional/state support continued to rise. From 1974 to 1981, the number of students
receiving their primary support from institutional/state funds increased 18 percent.

Adequacy of Available Sources of Support

It is clear that federal support through fellowships and traineeships has fall sig
nificantly from the era of the late 194/s. That loss has been compensated for in part by
federal research assistantships, in part by institutions and state resoLuVes, and in part
by increases in self-support.

I low adequate are the remain hig resources to attract highly talented students to
meet natirinal needs?

The answer to this question niust I t' based on an asscssmont of a vart,fr of tactor,:
estimates of naiional employment trends, the cited of reduced funding un student
choice, the impact of increased borrowing, and the availability 01 alternative sources id
support. The first three items .ire discussed in the body of the report and later in this
appendix. The last topic is addressed hone by considering the role, of states, iurpu
rations, and foundations.

Shah'
hhe let el of state stilMort tot- graduate edur,ttt in I:, nrikiiiiivit bccati..,,. mod, adtc

support is subsurned wider general instructional builgit,
Although 110 precise data are available un stateivikle pro,,r,irci,, it ,if)f)col:,

that his sot h and those that in utter tpt,r .11ii.`;tnity e,t ( .11

croriii)1(, with perliap,, illy most iiinoiviled the
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nation and a higher education budget of $3.2 billion, offers only 800 graduate fellow-

ships per year averaging $3,500 per award.
More recently, many states have become acutely aware of the problem of inadequate

mathematics and science education and now see more clearly a direct link among ade-

quate university research, training highly skilled persons, and the growth of their
state economies. The available literature indicates that attention at the state level is cur-

rently being focused on improving mathematics and science teaching in elementary

and secondary schools.

Co porate Support

Corporations support a large but different graduate student population than that
discussed above. Corporations tend to support their own employees, who attend
school part time while employed and who are likely to take courses at the master's

level or to be nonmatriculated, i.e., not enrolled in a specific degree program.
Many corporations offer tuition reimbursement for their employees to undertake

graduate training. Currently, 486 of the Fortune 50G companies offer such support.
Corporate employees have made extensive use of this Opportunity. In 1978, 872,0(X)

employees with four or more years oi college education received corporatesupport for

education or training in higher education institutions. This number has increased
sharply since 1969 when the number was 360,0(Y) Virtually all of these students attend

school on a part-time basis.
Many corporations also provide advanced training themselves far their employees.

In 1981, 382,000 employees undertook such training. Most of the corporate support
and training programs are focused on the immcdiate needsof the individual company
and on tile fields relevant to its business (largely the physical sciences and

engineering).
Doctoral students receive little support from business and industry. Only 1.0 per-

cent of the students awarded doctoral degrees in 1981 received their primary support
from corporations and only 3.1 per,imt received any corporate support while they
were in graduate school. Most of these students were in the physical sciences arid
engineering. In engineering, 7.5 percent of the doctoral students received some sup-

port from industry.
Corporations are becoming more aware of the importance to their own profitability

of academic science and persons trained at the graduate level. As examples: (1) IBM

recently announced that it was giving $40 million in computers for the explicit purpose
of upgrading graduate training; (2) several drug companies have begun to establish
research links with universities, a development which may lead ti support for gradu-

ate research assistantships; and (3) corporations are participating in state university
initiatives to upgrade engineering research and training. Although corporate involve-
ment in graduate education is growing and is having a salutary effect on shortages in

engineering, te:,timony from corporate representatives makes clear that they see only

a limited role for corporations in supporting graduate students.

I oundation Support

Foundations have supported a sl, 'II traction of graduate students, primarily I rill-
time doctoral students. Foundations typically support students in tick's that have
received less support tram the k, feral government, principally the humanities. This
emphasis corresponds to the broader cultural concerns of foundatiom in contra,,t to

:he traditionally more utilitarian fs of the government
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Foundations provided the primary support for 1.1 percent of all 1981 doctoral recip-
ients and provided some support for 2.9 percent of them. By comparison, in 1972 foun-
dations provided some support to 5.3 percent of students receiving doctoral degrees.
Must of these students were in the humanities and social sciences.

The major foundation fellowship programs of the 1960s and 1970s included the
Woodrow Wilson Foundation and Danforth Foundation fellowships, which together
supported over 21,0(X) students. Today, a few small fellowship programs exist, notably
the new Andrew W. Mellon Foundation graduate fellowships in the humanities and
two dissertation fellowships from the Giles Whiting and Charlotte Newcombe
Foundations.

Summary

General revenue support from states for graduate education appears to have been
relatively strung in the 1970s and acted as an offset to reduced federal support. I low-
ever, there is little support from state funds earmarked for graduate fellowships. What
fellowship support is available appears to be directed to the fields of engineering and
high technology.

Corporate support seems focused on areas related to an individual business. Sub-
stantial support exists for tuition remission for students enrolled part time; little sup-
port exists for full-time doctoral students.

Foundation support is currently limited to a small number of fellowships in the
humanities.

Levels of Indebtedness of Graduate Students
Quality of Data

The quality of information pertaining to graduate student indebtedness is poor. For
example, the administration's federal budget for fiscal 1984 states that there were
522,0(X) postbaccalaureate individuals, graduate and professional, who borrowed
under the Guaranteed Student Loan program in fiscal 1982, but the Commission,
through its own research, reached a figure of 410,((X)a discrepancy of more than
100,000 students.

No data base exists that provides accurate figures, either precise or estimated, on the
nurnbel or percentage of graduate students who borrow, the levels of their borrowin;,..
or, most important, their cumuiative indebtedness. Nor are there precise data about
the amount of borrowing by graduate students under federal loan programs. Such
data are not available either, ilirrently or over time.

Context of Borrowing

Borrownr, may constitute either a primary source of support or supplement other
sources. Although complete data are not available, born ming is clearly the primary
source for a large portion of professional school students and a secondary source for
most graduate students. Protessional school students tend to borrow consistently
throughout their education, while graduate students tend to borrow in their first Biro
years of graduate study.

Most of the borrowing by far is done by full-time student i >aid from l'ennsylvarlia
and New York indicate that only about lit percent of the ate Stuilont Loan (;`:11..1
borrowers are part tulle
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Trend.-; in Borrowing

Changes in graduate student borrowing over time can only be guessed at since
accurate data are not available. It seems fair to say that borrowing was a minor factor in
student finance prior to 1958 when the first federal loan program was instituted. In
1960, a National Opinion Research Center (NORC) survey of graduate arts and science
doctoral students indicated that only 13 percent had borrowed at some time during
their studies and only 20 percent of the students who did borrow graduated with
debts over $1,000. A 1965 NCES .survey indicated that only 3.5 percent of full-time
graduate student budgets were made up of loans.

Although no reliable trend data are available, it is clear that student borrowing
increased during the 1970s. A 1974 study commissioned by the Office of Education to
examine the Federally Insured Student Loan (F1SL) program found that in 1969 the
average loan to postbaccalaureate students (both graduate and professional) was
$1,051. Data for fiscal year 1982 from the Pennsylvania Higher Education Assistance

gel cN, indicate that the average GSL loan to postbaccalaureate students was $4,000
Eger year, ranging from $3,2(X) for education school students to almost $5,000 for medi-
cal school students.

Data also supplied by the Pennsylvania Higher Education Assistance Agency indi-
cate that the number of postbaccalaureate students who bon-owed under the GSL pro-
gram through that agency increased from 4,356 in 1976,1977 to 15,228 in 1982-1983. The
average total indebtedness of graduate and professional students using the GSL program
upon leaving school rose in this period from $4,882 to $10,244.

Utulerxrailuate Debt

NCES survey data ind,:ate that 35 percent of 1980 college graduates had some debt
at graduation. The median debt (one-half of the students borrowed more, one-half
less) was $2,500. However, 25 percent (upper quartile) of the students who borrowed
had accumulated debts that were higher$3,600 at public ,fitutions, and $5,0(0 at
independent colleges and universities.

Master's Level Debt

NCES data indicate that 23 percent of the 1980 master's degree recipients borrowed
(from a low of 20 percent in engineering and education to a high of over 40 percent for
those in the humanities and health/biological fields). As one would expect, a higher
percentage of students (28 percent) in independent institutions borrowed than those
in public institutions (22 percent). Median cumulative debt was $2,7(X), only slightly
higher than for undergraduates.

Molian debt for master's degree recipients ranged from a low of $1,600 in the phys-
ical sciences to a high of 51,2(X) in the health/biological fields. In addition, 25 percent of
master's student borrowers had much higher indebtedness--$5,(X)0 in public institu-
tions and $6,5(X) in independent institutions.

0,4.torid I 'Tel Debt

11,,) on indebtedness annual and cumulative -ane much less reliallk. at the doc-
toral level than at the bachelor's and master's levels, 1)(...catt!.! no comprehensive survey
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covers the doctoral population. The most detailed available information on borrowing
by doctoral students comes from the Graduate and Professional Students Financial
Aid Service (GAPSFAS), a service for students applying for financial aid. GAPSFAS
represents a preselected group of likely borrowers. Thus, while detailed information
about likely borrowers is available, information about the wider population is not.

One piece of broad-trend data is available from the Survey of Earned Doctorates. It
reveals that borrowing remains a small but growing part of the financing picture for
doctoral students. Loans were reported used by 25 percent of the 1982 doctoral recip-
ients compared to only 12 percent in 1972. However, only 2 percent of the 1981 doctoral
recipients reported loans as their primary source of support. Thus, loans appear to be,
at most, a secondary source for doctoral students. It should be reiterated, however,
that many of these graduates began their studies in the mid-1970s when borrowing
levels were lower.

A 1982-1983 Educational Testing Service (EIS) analysis sh,dws that $6,800 was the
median cumulative debt of those students applying for need-based aid in their third
year of study. The median cumuLo :we debt for third-year applicants was lowest
($5,(XX)) for physical and biological science students and highest ($6,400-$6,5(X)) for
humanities and social science students. These figures may reflect the greater stipend
support available in the natural sciences. In addition, the upper quartile of borrower'
had cumulative debts of at least $10,000.

Debt Burden

"Debt burden- is the portion of a borrower's future earnings that will be needed to
repay his or her educational loans. Debt burden is computed by comparing the repay-
ment level of a loan to the level of anticipated income, which will vary according to
one's career earnings. Debt burden is thus an indicator of the ability to pay the money
owed. ETS made several estimates of debt burden, primarily using current repayment
terms for the GSL program, but also using several other repayment plans with varying
degrees of federal subsidy. Using a fixed repayment level as in GSL will mean that the
debt burden will be highest (in all fields) when a person first enters employment
because his or her salary will he lowest then. In later years as one's salary increases,
the debt burden will decrease. The more rapid the income rise, the faster the burden
will fall.

ETS provided debt burden estimates for engineers with master's degrees and arts
and science students with doctorates. For both groups, the debt burden is modest. For
engineers with a median debt of $6,375, the debt burden would be 7.8 percent of dis-
posable income in the first year of repayment and end at 2 7 percent in the tenth year.
For doctoral recipients in the arts and sciences with an estimated debt of $7,500, the
starting burden would he 7.4 percent and decline to 6.1 percent in the tenth year. Of
course, some doctoral students have higher cumulative debts than others. In addition,
income varies by field within the arts and sciences. Thus, a humanities student with d
$10,(X/) debt would have a beginning burden of 14.5 percent, while a higher income
physical scientist with the same debt wouid have a 9.1 percent starting burden.

These estimates of debt burden for doctoral students contrast m,Irkedly with the
estimated debt burden for professional school students who have much higher bur-
dens, even taking into account their projected higher earnings. ETS estimates the
starting debt burden for lawyers to be 25 percent and for doctors, 21 percent.
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Dissuasion of Students from Attending Graduate School
on Financial Grounds
Economic Disincentives

One of the mandates of Congress in The Education Amendments of 1980 was to
examine the effect of increasing costs of graduate education: Is the nation losing some
of its most promising students? The National Commission on Student Financial
Assistance commissioned a study on this topic by the Consortium on Financing
Higher Education (COFHE).

The COFHE paper discusses a range of financial aspects that might have an impact
on graduate school attendance and degree completion and on the quality of students
who attend graduate school.

COFHE concludes that the notion of "financial grounds" should be defined more
broadly than simply as the financial resources needed to pay the cost of attendance.
Such a definition should include all factors that affect the net benefits of attending
graduate school, including the following:

I. Foregone income
By attending school, the student foregoes the income that could have Even earned

on a job. For doctoral education, which takes an average six to eight years to complete,
the amount of foregone earnings is substantial.

2. Reduction or loss of financial support
One way to offset foregone income is to provide graduate students with other

means of financial assistance such as fellowships and assistantships. Removal of such
support significantly increases the cost of graduate education. Similarly, increasing the
cost of borrowing or decreasing access to loan capital affects overall costs as well

3. Poor labor market
The uncertainty of finding a job means that attending graduate school entails finan-

cial risk. In addition, a declining market generally means lower salaries relative to
other occupations.

three of these tactors--which reduce the financial benefits of grac, uate school.-
have existed in the 197(k and early 1980s. The length of time taken to compiete d
degree has increased in all fields, especially the humanities and social sciences,
ilerebv increasing foregone income. Stipend support has fallen oft and beii replaced
by lesser-subsidized loans or work, while the costs of borrowing have risen. Finally,
the labor market has been "soft' for many fields since the 1970s, with sharply curtailed
academic employment opportunities and declining salaries relative to private
industry.

The cumulative effect of these changes has 1)een to make attending graduate school
far more economically burdensome, Stephen Oresch of the Institute for I ).mographic
Studies analyzed the ectihomic returns to graduate (and all higher) education and
found throughout the 197(is and into the 1980s rapidly diminishing economic pay-otts
to graduate students. 1)resch's research inLiicates that the expected lifetime income of
the graduate and professionally educated declined 25 percent relative to
school students between 1972 and 1979.
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9etrimental Impacts of Economic Disincentives

1. Shortages of Trained Personnel
There is little doubt that financial disincentivesfewer employment opportunities

and lower support relative to costhave I-R1 a dampening effect on enrollment and
the number of doctorates granted. In the early 1970s, when federal support was
sharply curtailed, enrollments and the number of Ph.D.'s granted declined in virtually
all fields of the sciences and humanities. The decreases, however, were generally not
great, amounting to an overall 10 percent reduction in doctorates between 1972 and
1978. In the mid-1970s, enrollments stabilized and the number of Ph.D. degrees
granted leveled off after 1978, with some small increases occurring more recently. It
seems dear that, in spite of financial and labor market problems, the size of the doc-
toral establishment overall has remained relatively stable. Why is this so? There are
several possible explanations, all of which are reasonable; however, the relative impor-
tance (.4 each cannot be precisely measured.

Nonfinancial factors play a role in determining student choice. Because careers for
doctoral recipients have a negative rate of return on educational investment, financial
rewards are dearly not the sole benefit sought in graduate education. Other benefits
are the enjoyment of teaching or research, the prestige of the career, and the ambiance
of academic life.

A poor labor market may actually have a positive impact on graduate enrollment.
Prolonging one's education in the hope that job prospects will improve may be a
response to an uncertain job market.

Moreover, academic departments continue to rely on graduate students to teach
undergraduates and perform research. The internal labor market for graduate stu-
dents within institutions may thus be strong even as the external market is weak.

.Finally, it may be the case that students of lesser quality are enrolling in graduate
school. While prospective students of high quality may be motivated to attend gradu-
ate school, the combined risks of decreased financing and labor market uncertainty
may be great enough to induce some of the brightest students to choose alternative
careers.

2. Quality of graduate students
Evidetke documenting the quality of graduate students is sparse. Much of it con-

sists of the observations of members of the academic community. The commonly
expressed lief is that the sciences continue to attract and hold high-quality students
while the sciences and humanities are experiencing greater difficulty.

7i'st scores. One piece of evidence is a study done by ETS in 1982 for the National
Science Board. The purpose of this study was to examine trends of Graduate Record
Examination (GRE) scores of applicants for the prestigious NSF merit fellowship pro-
gram. The results indicate an overall stability of scores over the decade of the 1970s
with the natural sciences appearing strong and the social sciences somewhat weaker.
GRE scores in sociology and psychology declined somewhat in the late Ig70s while
economics scores actually increased. These were the only social science fields covered
in the study.

Quality of Applicants. The general good health of the sciences seems confiningd by
recent I higher Education Panel (I IliP) survey, which indicates that while a majority of
institutions believed that there has been no change in the quality of their applicants
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and Ph.D. students over the last five years, a significant portion of the remainder indi-
cated that there has been an improvement in quality. These conclusions held true for
the t -p fifty doctorate-granting institutions as well as for all institutions. A similar
survey was administered for the humanities. Here, graduate applicant quality was
assessed as stable; the quality of Ph.D students was slightly better than five years ear-
lier. The danger signal appeared at the undergraduate level where institutions indi-
cated a major shift in students from the humanities fields to the sciences.

3. Loss of talented undergraduates to other fields
Considerable anecdotal evidence has been reported regarding the deterioration in

quality of students in the humanities and social sciences. Robert Goheen, President
of the Woodrow Wilson Foundation, has commented that many universities have
reported to him that their brightest humanities undergraduates are not going on to
graduate study. COFHE reports that at several of its member institutions, the percen-
tage of their best students (l'hi Beta Kappas or stoma cum buries) who continue in arts
and sciences graduate schools has declined markedly over the last five to ten years.
The condition of the social sciences was phrased somewhat differently by Kenneth
l'rewitt, President of the Social Science Research Council, who indicated that a small
core of excellent graduate students did continue in the field but that beyond that
plateau there was a sharp drop in quality.

Arguments for the deterioration of graduate student quality in the social sciences
and humanities thus rest largely on anecdotal grounds. Since it is logical to assume
that the availability of support has some relationship to attendance and persistence in
graduate school, then the-demonstrable decrease in support in the social sciences and
humanities may well be affecting quality adversely.
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Appendix D: Participation of Minority Students
in Graduate Education

Minorities acr,iain significantly underrepresented in graduate education. Although
blacks, Hispanics, and Native Americans constitute approximately 19 percent of the
U.S. population, they currently receive only 8 percent of the Ph.D.'s awarded. Minor-
ity student enrollments and Ph.D. recipients increased in the late 1960s and through
the mid-1970s, but progress, appears to have halted in the last four years.

Trends in Participation
Doctorates earned by minority students are concentrated in the field of education.

Many earn the Ed.D., which is directed toward nonresearch careers. In the arts and
sciences, social science is the field with the highest proportion of minority students.
Twenty percent of all doctorates awarded to black students were in social science,
although even here, they accounted for only 4.4 percent of total social sck nce Ph.D.'s.

Participation and graduation rates of minorities in graduate education have shifted
substantially over the past fifteen years. In the period 1967-1972, minority enrollments
in graduate and professional schools showed dramatic increases. Those gains slowed
in sul,sequent years, with rates peaking around 1976-1977. From 1978 to the present,
rates hi ve declined, at first rapidly, then more slowly. In some areas, modest increases
have occurred in the last two years.

Current participation by minorities, however, is still not comparable to their repre-
sentation in the population. Blacks represent 12 percent of the overall population. In
1978, they constituted 9.7 percent of the undergraduate population. In 1981, blacks
received only 4.2 percent of the Ph.D.'s awarded. By field, black students receiving
Ph.D.'s ranged from less than one percent in physics and earth sciences to 8.8 percent
in education. In that same year, blacks received about 5 percent of all professional
degrees granted.

Hispanics received about 1.3 percent of all doctorates in 1979 and 1.9 percent of all
first professional degrees. By field, these ranged from less than one-half of one per-
cent of all degrees in engineering to 1.4 percent of degrees in the arts and humanities.

Minority students tend to take longer than white students to earn Ph.D.'s. The
median time from entering college to the completion of the Ph.D. for white students is
eleven years, while fur black students it is about thirteen years. Thus, minority stu-
dents are older when they complete their graduate degrees. The average age of black
students receiving Ph.D.'s is about thirty-seven, five years older than the average for
white. students.

This is not a record of progress; rather it represents a drifting away from the objec-
tive of achieving greater participation by minorities in the arts and sciences.



Barriers to Participation

Nonfinancial

The reasons for the limited participation by minority students in graduate study arc
complex and diverse. One reason is limited or poor preparation. At the undergraduate
level, a disproportionate number of minority students major in fields that do not
lead to graduate study. The largest group, for example, majored in business and
management.

In addition, minority students are less well prepared for graduate study; they do
significantly less well on admissions tests. In the recent' raduate Record Examina-
tion, the scol.-: of black students for the three componk., its of the GRE (verbal, quan-
titative, analytical) are between 140 and 170 points lower than for white students.
liyanic students are lower than white students by between 90 and 115 points. These

figures reflect the overall poorer education received by minorities, beginning in ele-
mentary and secondary school and often carried over to undergraduate education.
This poor preparation is especially acute in mathematics and science where the neces-
sary laboratory facilities and equipment are generally not available.

Another reason for lower participation by minority students is the relative attrac-
tiveness of the job market. Extraordinary efforts by employers to meet affirmative
action goals in the last decade have made employment rather than further schooling
especially attractive for minorities. Thus, highly talented minority students may be
siphoned oft by business and industry before they enter graduate school.

The overall result is that the pool of talent,. both, quantitatively and qualitatively, is
inadequate to ensure full minority participation in graditate school.

Those minority students who do enter graduate school frequently face the addi-
tional handicap of social anti academic isolation from the majority of white faculty and
students. This problem is part:cularly acute in the formation of mentor relationships
with faculty.

Fiffizficia/

1. General Support Considerations
"Elie high cost of graduate school and the more limited financial resources of minor-

ity families are also important barriers to graduate participation. The financial needs of
minorities are, on average, greater than for nonminority families. For example, the
median black family income in 1980 was only 57 percent that of white families. Families
with less than $10,000 annual income account for nearly two-thirds of the talented and
needy graduate students.

Because most minority students are from marginal financial circumstances, their
families do not have much economic resilience. Thus, minority graduate students may
leave graduate study temporarily or permanently because they either cannot absorb a
financial emergency or their families require their financial assistance. This situation
clearly contributes to the added average time that it takes minority students to com-
plete their degrees.

The possibility of deep indebtedness and the dubious employment prospects of
Ph.D. students combine to present an especially intimidating outlook to minority stu-
dents considering graduate education.



2. Sources of Support
Information on sources of support for minority graduate students is available for

doctoral recipients, but, unfortunately, not for all full-time graduate students.
For doctoral recipients in the arts and sciences, approkimately the same proportion

of minority students as white students received their primary support from some
form of stipend mt-chanisni. In the natural sciences and engineering, roughly 80 per-
cent of both white and minority students had-a stipend as their major source of sup-
,ort, while in psychology, social sciences, and humanities, approximately 60 percent
lad a stipend. Significantly less support appears available for black students in the

biological/medical sciences and for Hispanic students in engineering.
Among the various sources of support, minority students have benefited from

foundation fellowships. such as those provided in the past by the Ford and Danforth
Foundations, targeted to minorities. Other small extant foundation fellowship pro-
grams are the Committee on Instructional Cooperation (CIC), in humanities, social
sciences, mathematics, and engineering, funded by the Mellon, Lilly, and MacArthur
Foundations; the Danforth-Compton fellowships; the National Consortium for Gradu-
ate Degrees for Minorities in Engineering (GEM); and the Association for Public Policy
Analysis and Management (APPAM), funded by the Sloan Foundation.

Most federal fellowship and traineeship support, for minority students as well as
white students, is received in the biomedical and behavioral sciences. This support is
provided by the National Institutes of Health (NIH) and the Alcohol, Drug Abuse and
Mental Health Administration (ADAMHA). Small federal fellowship programs tar-
geted to minorities exist in NIH, the National Institute of Mental Health (NIMH), and
the National Science Foundation (NSF). A somewhat larger program is the Depart-
ment of Education's Graduate and Professional Opportunities Program (GPOP),
which currently supports 800 minority students, primarily in the natural sciences,
engineering, and law.

The source most significantly lacking for minority students is university-based sup-
port through teaching assistantships, research assistantships (including those funded
through federal grants) and fellowships. This deficiency is particularly acute in the
natural sciences and engineering and may indicate that less than adequate training is
being provided to minority students. The importance of teaching and research
assistantships lies in providing the skills that will ensure the productivity of future
teachers and researchers., Serious attention should be given by universities and the
federal government to creating more opportunities for minority students to receive
such assistantships.

Because of their greater financial need, more black graduate and professional stu-
dents use the College Work-Study (CWS) program than do white students. Cutbacks
in (MS have had particularly negative effects on minority graduate students.

Many institutions are trying to compensate for decreases in federal funding for
min'ority graduate students. A survey by the Council of Graduate Schools indicates
t1iat nearly, 75 percent of schools surveyed in 1982 said they had increased expen-
ditures for minority graduate students; 19 percent maintained the same level. Given
the financial constraints on institutions and states, however, it is apparent that they
will be able to fill but a small part of the gap created by cutbacks in federal funds.



Appendix E: Participation of Women
in Graduate Education

Changes in legal and social attitudes in the past decade have accelerated the par-
ticipation of women in higher education. Most notable is Title IX of the 1972 Higher
Education Act prohibiting sex discrimination in all federally assisted education
programs.

Women in h:her education now constitute over one-half of the undergraduate
population, one-half of graduate students. and one-third of doctoral students. Women
are the largest and fastest growing segmeni of adult learners reentering higher educa-
tion. Despite considerable progress made in the late 1960s and early 1970s, improve-
ment in female participation has recently slowed, and in some fields been halted
altogether.

Trends in Participation

Over the Iasi decade, women reached rough parity with men at the undergraduate
and graduate levels. At the graduate level, women earned about one-half of all
degrees awarded in 1979-1980, compared to about 40 percent awarded ten years pre-
viously. The U.S. Census reports that female participation in higher education in the
25-34 age group rose 187 percent between 1970-1978.

Women's participation in doctoral education has climbed steadily in the last decade,
but their distribution among fields has shown little change. In 1971, women earned
14 percent of the total number of doctoral degrees awarded; by 1981, this figure had
climbed to 32 percent or 9,872 degrees. Women doctoral students remain heavily con-
centrated in education, social sciences, art. humanities, with two-thirds of the
recent gain in education and social sciences. An enormous disparity remains in the
natural sciences.

National Science Foundation (NSF) data indicate that women pursuing graduate
study in doctorate-granting institutions are more likely to enroll part time than are
men in almost all disciplines. Women are also more likely to interrupt their graduate
studies than are men.

In addition, it takes women longer to earn their degrees than men. The differences
between fields are also large, from a low of 6.0 years (median) in chemistry to 13.5
years for education. This differential is attributable to part-time enrollment, greater
reliance on self-support, and family/household responsibilities.

Studies indicate women students care less likely than their male classmates to feel
confident about their preparation for and performance in graduate studies. This find-
ing holds true across academic fields, class years, and colleges, even when women
and men are matched on grade average and graduate plans.

81



Barriers to Participation

As greater numbers of women enter the higher education system, the postsecond-
ary community has become increasingly co ,erned about such issues as the contin-
uing low enrollment of women in tradition,:ily male fields, the lack of confidence of
women about their preparation for graduate school, and the decline in academic and
career aspirations experienced by many women students during their college years.

Factors that account for the underrepresentation and nonretention of women in
certain fields of graduate study are complex and interrelated. A combination of sex-
stereotvped attitudes and institutional constraints has led to a reduction in the
participation of women in graduate education.

Institutional Barriers

Title IX has prompted many institutions to evaluate their policies and practice's
toward women primarily in terms of legal issues and requirements. More recently,
however, institutions have begun to ex, nine the institutional environmentboth
inside and outside the classroomin fostering or impeding women students' full per-
sonal, academic, and professional development.

Surveys indicate that sex-role stereotyping is prevalent on campus. Alexander W.
Astin's, Four Critical Years: Effects of College on Beliefs, Attitudes and Knowledge (San Fran-
cisco: Jossey-Bass, 1977), an extensive longitudinal study of student development, con-
cludes: "[E]ven though men and women are presumably exposed to common liberal
arts curriculum and other educational programs during the undergraduate years, it
would seem that these programs serve more to preserve, rather than to reduce, ster-
eotypic differences between men and women in behavior, personality, aspirations and
achievement."

Sex stereotyping continues to be prevalent on campus. Because women tend to have
discontinuous educational patterns due to family obligations, some faculty belwye
that investing financial aid and their time is too risky because women are not likely to
become productive professionals: However, many studies have demonstrated that
almost all women who complete graduate school go on to do productive work in their
fields whether or not they marry and have children.

Despite findings that many women graduate students are higy motivated and
often begin study with better grades than men, women students report that their
seriousness of academic purpose is frequently doubted by faculty. Such factors under-
mine the strong mentor relationship and solid research training essential to graduate
study.

The problem is compounded by the fact that there are so few women faculty role
models for women graduate students. Only 10 percent of full-tirn'' college and univer-
sity facul:y are women.

Part.; Statue

That women are of necessity more likely to attend graduate school part time means
additional problems for them. Many graduate programs are not open to part-time stu-
dents, and some institutions discourage part-time students by charging them a higher
rate of tuition or by stipulating a minimum fee per semester. In addition, some faculty
view part-time students as less comrmtted than those able to devote themselves to full-
time study.
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Inadequate Preparation iii ALitheindtics and science

Many of the difterences in mathematics scores between men and women may re
attributable to the exclusion and unde.prephotion of girls at the elementary and sec-
ondary school vets. A 1972 study tound that while 57 percent of male applicants had
completed tour ears of high school mathematics, only eight percent of the ternale,,
had done so.

Women are ettectively eliminated from plank' academic majors becatise they lack the
requisite mathematics background. Women are, in effect, "tracked out" of not only
mathematics and natural science disciplines but also the areas of business administra-
tion, economics, and technical fields.

More recent research indicates that women choosing nontraditional fields are begin-
ning to achteve higher test scores and degree expectatiens, to tee' themselves better
prepared in matheinailcs, and to achieve higher mathilnatics grades in high school.
Clearly, adequate mathematics and science preparation has become the critical tunnel
for ent rance into high paying professions.

Inadequate hi! /1,-;,:i:..:ancc

Compounding the above concerns are modest but persistent inequalities in financial
support awarded to women relative to men. Information on the primary .Source ut

reported by the 1981 doctoral recipients suggests that, for the arts and ',O-
unces, men in general receive somewhat more financial assistance from the federal
government once rsities than women, while women have a somewhat greater
reliance on self support.

While federal fellowship support is hardly plentiful, men appear to receive a consis-
tently larger share than women in both the sciences and humanities. On the other
hand. women appear to benefit slightly more than men from National Institutes
of Health (NIL) traineeships.

The most significant disparity between men anti women is in the availability of
work-related assistantships. In the sciences and engineering. men appear to have the
advantage in research assistantships (both federal and university financed), while
women appear to rely more on teaching assistantship.;. In general, then, the fields
that otter the most support and therefore require less self- support are traditionally
those with few worm,: i. In testimony before the Commission, Dr. Lilli A. 1 lornig
noted thi tistinctions relevant for the training of women:

, teaching assistantsi4ips ... provide a service to the institution, reulting in a
reduced time for study and scholarship. Conversely, research assistantships not
only contribute to more rapid degree completion, but also serve to integrate stu-
dents iiito the profession; they create a sense of shared enterprise with faculty and
peers, enh,'ince oppertunities for research accomplishment and publication....

Increasing the participation of women in research training is thus cruch.I to receiv-
ing the highest quality graduate training.

Programs targeted to women graduate students are ti' in number and small in
size. The only extant federal pr,gram is the Graduate and Professional Opportunities
Program (GPOP) for women and minority shalents. ::urruntly ( ;POP supports
approximately 201) women graduate students per year.
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