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INTRODUCTION

This informal report attempts to capture the discussion at the
Conference on Predoctoral Education in the United States and to share it
with a larger group than could attend the conference.

The conference met at Woods Hole on August 24-27, 1969 in an
atmosphere of deep concern, if not one of crisis. The months immediately
preceding it had brought disturbing reports of trends and actions affecting
the stability of graduate education in this country. Reductions in the
Federal support of advanced education and academic science were beginning
to press hard on the universities, and the outlook for the immediate future
promised little relief. Fiscal Year 1969, which had witnessed the granting
of the largest number of Ph.D.'s in the nation's history, had closed amid
reports from placement officers, prospective employers, and doctorate recip-
ients themselves that jobs in some fields of specialization were becoming
increasingly scarce. The development of what some viewed as an oversupply
of Ph.D.'s was accompanied by complaints from certain sectors of employment
that Ph.D.'s were overspecialized, overpriced, and undermotivated. Finally,
student unrest and dissatisfaction with many aspects of education, the
claims of militant minority groups, and distrust of the rational approach
to problems, which were active on many campuses at the undergraduate level,
were beginning to spill over into graduate education. The underlying prob-
lems of which these were symptoms were complex, persistent, and intertwined.
The storm signals were flying.

Thirty-nine representatives of graduate education and other sec-
tors of higher education, industry, government, private foundations, and
associations were invited to the Woods Hole Summer Studies Center under the
auspices of the National Academy of Sciences to consider these problems and
make recommendations for needed action. By way of preparation, each partie-
tpant received a source book of information about graduate education -~
data and excerpts from relevant reports, compiled by Wayne C. Hall -- before
the conference. They also received copies of background papers by Gustave
O. Arlt and Wayne Hall, which provided helpful perspective and are included
in this report. The proposed program for the conference called for discus-
sion -~ in general sessions and small-group meetings -- of about a dozen key
questions concerning graduate education.

With Philip Handler, Herbert Carter, and Max Tischler serving as
co-chairmen, the members of the conference had three days of lively discus-
sion. A group of this eminence could not be expected to limit themselves
to the posed questions and, as the notes in this report indicate, they did
not. They were impressively responsive, however, to the concerns that
brought them to Woods Hole. The notes contain a wide range of observations,
comments, and evaluations that penetrate deeply into the problems of gradu-
ate education.

ii
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At the end of their deliberations, the conference group asked
to be sent the notes of the meeting and to be allowed to reflect upon
what had been said before taking final action on recommendations. They
asked, however, that the staff attempt to summarize some of the principal
suggestions for action and submit this to them for individual comment and
possibly for endorsement. Both of these requests were met before the end
of September, and queries, corrections, comments, and suggestions were
subsequently provided by the members of the conference. Although not all
had replied by the date of this report, the consensus seemed to be favor-
able toward implementing the outline of suggested action included in this
report. Exploration of the possibilities of doing so is now going on.

The purpose of giving this report a limited distribution out-
side the conference group is to acquaint other interested persons with
the discussion at the meeting and to encourage a wider expression of views
concerning ways to strengthen graduate education in this country -- in-
cluding the views of those who are not themselves members of the academic
community. Comments or suggestions from readers of the report will be
welcamed by the undersigned.

Financial support was made available for the conference by the
Carnegie Corporation of New York and by the National Academy of Sciences.
Staff support was provided by members of the staff of the Office of Scien-
tific Personnel and the Woods Hole Summer Studies Center. Several of the
organizations represented at the conference provided travel funds for
their representatives. To all of these -- and especially to the partici-
pants in the conference -- are due sincerest thanks.

William C. Kelly, Director
Office of Scientific Personnel

December 1, 1969
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REVIEW OF GRADUATE EDUCATION AND EFFORTS TO IMPROVE IT

Gustave 0. Arlt
President, Council of Graduate Schools in the United States

In a faculty meeting a good many years ago, I saw a prominent professor
rise to his feet and make the pronouncement that nothing that happened before
the year 1900 had any significance for the contemporary world and should
therefore be excluded from a college curriculum. If I subscribed to this
gentleman's philosophy---although he later became a college president---I
would find it unnecessary and even inappropriate to begin this review of the
history of graduate education at its beginning. Before this informed and
sophisticated audience, it may indeed be redundant but certainly neither un-
necessary nor inappropriate. For the problems that vex us today, the ills
of which we complain, are not the symptoms of gerontomorphosis, not the syn-
drome of senescence---they are congenital. They were hatched with the embryo
and were born with it. They were recognized and discussed and debated a cen-
tury ago, even before the formal establishment of the first graduate school.
What we do here tonight and in the days to come is in the best, time-honored
tradition of our antecedents. And much that we will say tomorrow and in the
following days has been said by George Ticknor and Edward Everett and Daniel
Coit Gilman and William Rainey Harper.

American higher education, as everyone well knows, is the offspring of
the uneasy marriage of the British liberal arts college and the German uni-
versity. From the former it inherited the aristocratic, Graeco-Roman classi-
cal tradition with its emphasis on formal teaching, strict preceptorship, and
rote learning. Its character is well described by a Revered Thomas Bray in
1697 who wrote: "Its design seems more immediately directed to the service
of the clergy, yet gentlemen, physicians, and lawyers will perceive they are
not neglected in it. And indeed, those persons of quality, whose eldest sons,
being commonly brought up to no employment, have a great deal of time lying
upon their hands, seem to me to be as nearly concerned as any to favor it."
The importation from the German university brought freedom of thought, learn-
ing, and inquiry, emancipation from formal teaching, scientific and philolog-
ical approach to research, scholarly thoroughness---in short, the ingredients
of professionalism. The antithetical character of the two educational phi-
losophies and systems is at once apparent. They are, if not actually diamet-~
rically opposite, at least incompatible within a single structure. Here,
long before the establishment of the first graduate school, even before the
initiation of any graduate work, lie the beginnings of the never-ending con-
troversies---learning versus teaching, research versus preservation of know-
ledge, professionalism versus liberal education, and, to use a horrid modern
term, contemporary relevance versus academic traditionalism.

About the year 1825 George Ticknor, Edward Everett, George Bancroft, and

Joseph Green Cogswell returned from GYttingen to Harvard full of enthusiastic
plans for curricular reform. Their chief recommendations stressed the need
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for persons with "advanced," that is, graduate, education. They provoked a
great deal of animated discussion, much of it favorable to drastic reforms,
liberalizing the classics-based curriculum, expanding existing universities
---but no action. Even the modest proposal to establish an advanced seminar
---then called "seminary"---at Harvard failed. The conservative forces in
the New England colleges rallied in support of tradition and in 1828 the
Yale faculty issued its famous apodeictic report defending the "dead lan-
guages'" as the wellspring of all learning, recognizing the need for improve-
ment in various areas but placing the greatest emphasis on "the discipline
and furniture of the mind." Since Yale provided so many presidents and
teachers for the new colleges in the South and West, the Yale Report was in-
strumental in delaying curriculum reform for at least thirty years. Of the
approximately seventy-five colleges in existence before 1840, thirty-six had
presidents from Yale, twenty-two from Princeton, and eight from Harvard.

It remained for Thomas Jefferson---a product of neither New England nor
Germany---to effect the first significant reforms. As a member of the Board
of Visitors of the College of William and Mary, he established professor-
ships of law and police, anatomy, medicine, and chemistry, and modern foreign
languages. Of equal importance were provisions abolishing Greek and Latin
as entrance requirements, permitting students to elect courses, and making
the time required for a degree dependent on the student's qualifications.
These drastic changes put William and Mary almost a century ahead of the time
and gresaged the even more liberal innovations at the University of Virginia
in 1325.

Jefferson envisaged Virginia as a graduate university combining training
in many practical fields, including commerce, manufacturing, and diplomacy,
with an intellectual orientation of university breadth and depth.

The years from 1825 to 1860 can only be characterized as a period of
high aspirations and tragic failures. Harvard and Princeton had a few "resi-
dent graduates" before 1830, but President Edward Everett's efforts to launch
graduate programs at Harvard in the 18L0's were frustrated by the Corpora-
tion's indecision and the irreconcilable division of his faculty. Extensive
plans for graduate education at New York University, Columbia, Union College,
and the University of Pennsylvania failed completely. Most promising and
therefore most tragic was the case of the University of Michigan. President
Henry B. Tappan, a graduate of Union College and a visitor at many German
universities, arrived at Ann Arbor in 1852 with grand plans for the estab-
lishment of a comprehensive graduate school. He gained the rather full sup-
port of his faculty and the half-hearted acquiescence of the Regents and by
the late 1850's he had a small but flourishing graduate program under way.
His efforts to reorganize the entire educational system of the State of
Michigan, however, incurred the anger of politicians and the Detroit newspa-
pers and in 1863 the Regents discharged him as being too "Eastern" and too
"Prussian" for this frontier state. With his departure the promising young
program collapsed.

I call the period from 1861 to 1876 the Years of Ferment. The dates
are self-explanatory: 1861 marks the award of the first three Ph.D. degrees
at Yale and 1876 the establishment of the first graduate school at Johns
Hopkins. A good many things happened in these fifteen years that were to
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have lasting effects---for good or for ill---upon graduate education. Let
us examine, first of all, the document which led to the establishment of a
Ph.D. program at Yale by action of the Corporation on July 24, 1860. It
originated not in the general faculty of the University but in the faculty
of the newly founded Sheffield Scientific School. This fact significantly
emphasizes the continuing academic schism between the British classical
tradition and the German ideal of scientific research. The Memorial from
the Sheffield faculty proposed that "in accordance with the usage of German
universities the degree of Doctor of Philosophy be conferred on those stu-
dents who successfully pursued a higher course of scientific study." It
added, however, that "in accordance with the practices of foreign universi-
ties, this same degree may hereafter with propriety be conferred for high
attainments in Mathematics or Philology or such other branches as may be
taught in the Department of Philosophy or the Arts." With this language
Yale University cemented the Ph.D. into place as the capstone of American
higher education, if not forever, at least for more than a century. It
settled two questions---that graduate work would be validated by a degree
and that this degree would be the Ph.D. in all fields.

The Memorial also established three other lasting characteristics of
Ph.D. programs. It provided that "this degree be conferred on students of
the Scientific School on the following conditions:

"l. That they shall have pursued their studies for the year next pre-
ceding their examination for the Degree in this Institution.

"2. That they shall have passed a satisfactory examination in all of
the studies in the above-named scientific course.

"3. That they shall present a written thesis which shall be approved
by the Faculty giving the results of an original chemical or
physical investigation."

These requirements---residence, comprehensive examinations, and an
original thesis---these three pillars of graduate study stand to this day,
although they are beginning to show signs of erosion.

The battles that rocked the Yale faculty before 1861 were fought all
over again in a dozen universities over the next fifteen years. Most of
them established graduate programs of some sort but only three awarded
earned Ph.D.'s before 1876---Pennsylvania in 1871, Harvard in 1873, and
Columbia in 1875. What these pioneers chiefly lacked was an organizational
pattern in which graduate education could flourish. The undergraduate col=-
leges with their long-established tradition and conservative faculty resis=-
ted the superimposition of an amorphous body of teachers and students en-
gaged in an enterprise that was foreign to them. It was the lack of an ap-
propriate organization within the university, more than anything else, that
retarded the more rapid acceptance of graduate work. For the many older
established colleges of our own time who are moving into the graduate area,
there are valuable lessons to be learned here.
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Finally, in 1876 Johns Hopkins led the way to a new pattern by estab-
lishing the first strictly graduate school. The level of scholarship, the
emphasis on the freedom of research and teaching, the excellence of the doc-
toral programs were soon copied by other universities, both older ones and
those newly founded. Clark University and the University of Chicago boldly
followed the example of Johns Hopkins in organizing a strictly graduate en-
vironment. Graduate work began to take root in half a dozen strong private
colleges in the East and an equal number of state universities in the Mid-
West and Far-West. The development was not easy. In the established insti-
tutions it took years to overcome faculty resistance to the spending of uni-
versity funds on such luxuries as research libraries and laboratories. In
the three new institutions, Johns Hopkins, Clark, and Chicago, the inspired
vision of a strictly graduate university soon faded before the fiscal reali-
ties, and they had to add undergraduate colleges. It might be added that
more recent efforts in the same direction also failed. One of the newer
examples is the University of California at San Diego, which was planned as
a graduate school of science and engineering, but which began to add under-
graduate colleges after only two years. The one successful exception is
the Rockefeller University, and it owes its success to its exceptional char-
acter and circumstances---small size, restricted field, and ample funds.

By the year 1900 the problems that had existed from the beginning and
that plague us in aggravated form today had become so acute as to necessi-
tate some kind of concerted action. The preeminence, then as now, of the
natural sciences was & source of irritation to the humanists and the social
scientists. They had already forgotten that the graduate school was created
under pressure of the sciences, and they ignored the fact that they lived in
an increasingly scientific and technological age. Then as now, the endless
controversy over the relative emphasis on teaching and research divided the
academic community and erupted into the Battle of the Giants---Daniel Coit
Gilman, who insisted that the preparation of college teachers was the primary
task of the graduate school, and William Rainey Harper, who announced that
promotion would depend "more largely" on research productivity than on teach-
ing. Then as now, the question of the university's responsibility for "ser-
vice to the community" was debated and again it was Harper who said in 1895,
"the most marked characteristic in the development of university life has
been the adaptation of its methods and training to the practical problems of
the age in which we live'---a remarkable statement, coming from a men whose
doctoral dissertation was "A Comparative Study of the Prepositions in Latin,
Greek, Sanskrit, and Gothic." Most ominous, however, to the hegemony of the
prestige institutions was the rapid and uncontrolled rise of a large number
of new competitors in the graduate area. In 1900, fourteen universities
awarded 88 percent of all doctorates, but already thirty-seven others were
engaged in doctoral programs, and almost 150 were actively preparing to enter
the field.

To meet these emergencies, the Presidents of the Big Five---Harvard,
Columbia, Johns Hopkins, Chicago, and California---invited the Presidents of
the slightly Less Big Nine to join them in the establishment of The Associa-
tion of American Universities. While the name of the organization probably
sounded less arrogant in 1900 than it would today, it clearly gave notice
that the established institutions were prepared to consolidate and defend
their position of leadership. The invitation to the organizational meeting
stated:
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"The deliberations of such a conference will (1) result in greater
uniformity of the conditions under which students may become candi-
dates for higher degrees in American universities, thereby solving
the problem of migration; (2) raise the opinion entertained abroad
of our own Doctor's degree; (3) raise the standard of our own
weaker institutions."

Growing slowly from fourteen universities in 1900 to thirty-nine in
1940, deliberately maintaining its exclusiveness, representative of no con-
stituency except its own elite membership, the Association of American Uni-
versities was the most potent guardian of the values and practices of grad-
uate education until the Second World War. It became the natural forum for
the unending debate that began a hundred years ago and continues to this
day. It repeatedly rejected proposals to accredit graduate work, generally
by a very narrow margin, but for many years it maintained an "approved"
list of undergraduate colleges. It deliberated at great length---but never
established---minimim standards for graduate schools. In 1927 and again in
1935 it proposed "comprehensive inquiries into the present state" of gradu-
ate education, but funds for the studies could not be found. In 1902 it
debated whether the Master's degree should be regarded as terminal or as a
prerequisite for the doctorate and in 1910 it conducted a survey of the
"meaning" of the M.A. From 1925 to 1929 the Association of American Colle-
ges conducted a careful ingquiry into the training of college teachers in
graduate schools and brought out a series of mild but sound recommendations.
The AAC gave the report its hearty approval, but the AAU appointed a commit-
tee "to look into the matter."

A cynical appraisal that the Association of American Universities
really never accomplished anything would nevertheless be unfair. It cer=-
tainly protected to the best of its ability the integrity of the Ph.D. de=-
gree both by precept and example. It actively discouraged the granting of
the degree honoris causa, so that by the 1930's this formerly prevalent mal-
practice virtually disappeared. Its member institutions maintained and im-
proved their own standards by self-studies, limiting and even, in some
cases, reducing their graduate offerings rather than sacrificing quality.
When, under the pressures of World War II and its aftermaths, the Presidents
of the AAU became too involved in fiscal affairs, they abdicated direct re-
sponsibility for graduate work and established the Association of Graduate
Schools in the Association of American Universities. The AGS now serves a
similar purpose as its parent organization. Although its forty-one members
form scarcely one-fifth of the total membership of the Council of Graduate
Schools, it serves as "the leaven that leaveneth the whole lump,” or, to
change the metaphor from St. Paul to a more elegant Shakespearian one, it
"is indeed the glass wherein the noble youth do dress themselves." It is,
therefore, fair to say that, while the AAU and its parthenogenetic offspring,
the AGS, have been properly concerned primarily with their own affairs, they
have had a broad, salutary influence on graduate education as a whole and on
large numbers of graduate schools individually.

In the past decade and a half substantial efforts to improve graduate
education have been made by learned societies, education associations, and
individual universities. Some of these were based on comprehensive studies
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and produced some sound and useful results. Others consisted of little more
than tinkering with the degree structure and the minutiae of curricular re-
quirements. It may be worthwhile to look at a few typical examples.

In 1956 the American Historical Association, through its Committee on
Graduate Education, commissioned Professor John L. Snell, then of Tulane
University, to conduct a study of the Education of Historians in the United
States. Over a period of five years, the Committee gathered an amazing
amount of statistical material on every conceivable aspect of education in
history. It also collected comments and opinions from faculty and students
as well as from prospective employers. All criticisms and conclusions are
meticulously documented. The 2LlL-page report, published in 1962, contains
at its end a number of detailed recommendations describing minimum require-
ments for an acceptable graduate department of history and a step-by-step
outline which a degree candidate should follow. It also gives sound advice
on the training of teachers and on the fostering of good teaching habits in
later life. The recommendations for minimum requirements were adopted by
the AHA and are now being used as the basis for departmental self-study.
However, a proposal by the Committee on Graduate Education to publish a list
of "approved" departments who meet the minimum standards was quite properly
rejected by the AHA membership.

A somewhat similar study of the Ph.D. in English and American Literature
was undertaken in 1966 under the sponsorship of the Modern Language Associa-
tion and funded by the Danforth Foundation. Professor Don Cameron Allen of
Johns Hopkins, with slight assistance from an Advisory Committee, wrote the
resulting 248-page book, published in 1968. Mr. Allen made extensive use of
the questionnaire method, sending out a total of 3623 to persons who won
Ph.D.'s in English between 1955 and 1965, and receiving 1880 usable replies.
Instead of with a series of firm recommendations, he ends his book more
suavely with "Forty-four Suggestions by Way of a Conclusion." He and the
Advisory Committee used a unique method, however, to gain attention for and
provoke discussion of these "luggestions" by calling regional meetings (at
Baltimore, Chicago, San Francisco, New Orleans, and New York) of the chair-
men of all Ph.D.-granting English departments. It is too early, of course,
to judge how much impact the suggestions will have on some of the sclerotic
English departments, but I recommend the book as sensible and besides good
reading.

In late 1968 the National Endowment for the Humanities made a grant to
the Council of Graduate Schools to make recommendations for the improvement
of graduate education in the humanities. A ten-member panel of prominent
academicians was established who met over a period of five months and pro-
duced a collection of position papers. These were presented on May 27-28,
1969, to a fifty-member conference consisting more largely of scientists,
foundation heads, business and industrial leaders than teachers of the human-
ities. The position papers were thoroughly discussed and revised and are now
being rewritten for publication this fall.

The training of college teachers has for about five years been a joint
concern of the Association of American Colleges and the Council of Graduate
Schools. A Liaison Committee between the two organizations was established
in 1965 under the chairmanship of President Louis W. Norris of Albion
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College. The Committee produced a report entitled Preparing the College
Professor for Liberal Arts Teaching. Among its several recommendations was
one proposing meetings of the Liaison Committee with representatives of
learned societies or dsciplinary professional associations for the purpose
of developing programs for specific disciplines. The first of these meet-
ings has now been held with representatives of the biological sciences.

Its report has not yet been published.

Mention should also be made of the modest efforts of the Council of
Graduate Schools to assist in the improvement of graduate education. In
doing so it is only carrying out the specific charge contained in its Con-
stitution. The Council has issued a number of brochures outlining minimum
standards for the Master's degree, the Ph.D., the Doctorate in Professional
Fields, and the Establishment of New Ph.D. Programs. It is always diffi-
cult, of course, to judge how much impact such publications have, but if the
volume of sales is an index, it should be considerable. Over the past four
years, the universities and colleges have purchased 19,000 copies of The
Doctor of Philosophy Degree, 17,000 of New Doctor of Philosophy Degree Pro=-
grams, 12,000 of the Doctor's Degree in Professional Fields, and 16,000 of
the Master's Degree.

Innovations on the part of individual universities, numerous as they
are and important as some of them may become, are perhaps best left for
treatment in the discussion groups later in the week. Among these are such
interesting programs as Cornell's six-year doctorate, the accelerated
English Ph.D.'s at Johns Hopkins and Pennsylvania, Yale's Master of Philos-
ophy, the Candidate's degree---or certificate---in the Big Ten and at Cali-
fornia. Perhaps the Doctor of Arts at Pittsburgh, Carnegie-Mellon, Washing-
ton, and elsewhere are significant innovations. And there may be others
that have not had the benefit of an efficient public information officer.

In the preparation of this brief paper, I have read or re-read many
hundreds, perhaps thousands of pages or books, monographs, articles, and
proceedings. To read this "stupendously unentertaining literature" a little
at a time---fortunately the journals don't all arrive on the same day or
even the same month---has a diluting, mitigating effect. To ingest it in
one solid mass has an impact that I can only call depressing. It is depress-
ing for two reasons: First, graduate education, and particularly the Ph.D.
degree, has always been the target of criticism, but why must this criticism
always be destructive and hardly ever constructive? Why must it always be
harsh, blatant, strident? Gentle people like Charles Eliot and Abbott
Lawrence Powell, even the great pacifist David Starr Jordan, become vituper=-
ative when they speak of the Ph.D. They all take it apart but they rarely
put it back together. And the other cause for depression is the dreary
monotony of the dialogue. Everything that is discussed in 1900 is rehashed
ten, twenty, sixty years later. The tune never changes, only the language
becomes less elegant.

To be sure, we have some additional problems in 1969. One of these

is "relevance"---perish the word! But even that has been discussed before
(ef. President Harper's remark in 1895). Another is "special treatment for
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the disadvantaged." This will undoubtedly produce discussion. But basically
the ills that plague us are the same that our antecedents debated. They
rarely did more than complain; they occasionally proposed small repairs of
the Ph.D. structure. They never remotely thought of radical reorganization
to meet the needs of a society that was changing faster than they ever real-
ized. Such reorganization will come, indeed is already upon us, in spite of
anything we may do here this week. It is my hope, fatuous though it may be,
that the developments in graduate education that will inevitably take place
in the next decade will, to some extent, be shaped by what we do here.
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PREDOCTORAL EDUCATION IN THE UNITED STATES:
CURRENT PARAMETERS AND THE DATA BASE

Wayne C. Hall
Director of Fellowships, OSP, NRC

THE GENERAL BACKGROUND

Regardless of the criterion of measurement, graduate education in the
United States has become "big business” and is destined to become even larger
for at least the immediate future. The number of doctorate-granting institu-
tions in the U.S. (producing at least one research doctorate amnually) has
been increasing for the past U5 years, doubling about every 20 years (30).
Between FY 1950 and FY 1967, 213 institutions had granted at least one re-
search doctorate; the number continues to increase with research doctorates
granted by 227 institutions during FY 1968 (30). A more realistic yardstick,
the number of institutions producing ten or more Ph.D.'s yearly, still re-
flects more than a threefold increase since 1930, even though 25 percent of
these institutions supplied 75 percent of the doctorates produced during this
period (30). The total number of institutions offering graduate programs
reached about 724 in 1967 (19) and today this number exceeds 750 (37). Ac-
cording to the Report of the Academy For Education Development, Inc., univer-
sities everywhere in the U.S. plan a substantial expansion of graduate and
professional education during the period 1966-80 (1) and only Harvard (33)
is known to have recommended a cutback.

There has been a correspondingly rapid growth in the number of doctor-
ates granted by United States universities during the past half century.
The universities awarded 560 doctorates in 1920; the number grew to 3,2L45
in 1940; totaled 9,734 in 1960; exceeded 20,000 in 1967; and almost reached
23,000 in 1968 (30, 31).

The increase in financial support of graduate education has been equally
dramatic although at best the total investment can only be indirectly esti-
mated. Total expenditures for higher education have recently been variously
quoted as ranging from $15 billion to over $17 billion annually. DuBridge
(11) states that Americans are spending $15 billion a year (referring to
1967-68) on higher education. Figures published in the November 16, 1968
issue of the Saturday Review cite current expenditures and interest for
1968-69 in support of higher education at a total of $17 billion, with capi-
tal outlay running an additional $3.4 billion (32). The Carnegie Commission
Report of December, 1968 (U4) tagged total institutional expenditures for
higher education at $17.2 billion for 1967-68 and proposed that this should
rise to $41 billion by 1976-T77. The Commission further subdivided the 1967~
68 total into $4.7 billion (27%) from state and local sources, $9.0 billion
(52%) from private sources, and $3.5 billion (21%) from the Federal Govern-
ment. Chambers (7) noted that state govermnment appropriations in support of
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higher education have crossed the $5 billion mark in fiscal year 1968. Re-
gardless of the actual magnitude of the total expenditure, a significant
part of this total is in support of graduate education.

Two recent complementary publications (2l4a, 24b), both compiled and re-
leased by the National Science Board in 1969, project the cost of graduate
education (expenditures for educational and general purposes in current dol=-
lars) in 1968 at approximately $6 billion. These reports further state that
graduate education is already the most expensive form of education per stu-
dent, and current projections indicate that during the early 1970's the total
cost of graduate education will exceed, for the first time, the cost of the
remainder of higher education. By 1980 the cost of graduate education may
attain an annual rate of $20 billion, with annual expenditures for the physi-
cal plant on the order of $3 billion, both estimates taking into account
characteristic factors for inflation and increased complexity of research
activities (24a, 2ub).

Prior to World War II, direct support of graduate students by the Fed-
eral Govermment was negligible. Statistics and reports published since then,
however, cite tremendous increases in support, particularly during the last
two decades. Although sources differ significantly, the following figures
are indicative of the magnitude of the amount of financial support for pro-
fessional and graduate students: in 1960, 5,500 fellows and trainees were
supported by the Federal Government at a cost of $24 million; this increased
to 43,296 awards at $226 million in 1968 (14). At the 8th Annual Meeting of
the Council of Graduate Schools in the U.S. in December, 1968, J. Wayne
Reitz reported $355 million expended in support of the National Defense Edu-
cation Act, Title IV, program in the ten-year period since its initiation
(29). The Comptroller General in his report to Congress in May of 1968
stated, "In fiscal year 1967 Federal agencies supported approximately 62,500
fellowship and traineeship recipients at a cost of about $422 million" (10).
On the other hand, the Federal Interagency Committee on Education Report of
September, 1968 (13) quotes Federal expenditures for graduate and profes-
sional student assistance at $363 million in fiscal year 1967 and estimated
expenditures at more than $400 and $450 million for fiscal years 1968 and
1969, respectively. The Association of American Universities Report (2)
states that during academic year 1966-67, the Federal Government provided
about $441 million to graduate students, which included support of almost
17% of all full-time doctoral candidates. Of this total, $227 million was
in the form of fellowships and traineeships.

It is obvious that the patterns of graduate student support and gradu-
ate education itself are rapidly undergoing change. A number of substantial
reductions in congressional appropriations has led to a sharp curtailment or
suspension of several of the fellowship or traineeship support programs of
the Federal agencies. Notably among these are the NASA Traineeship Program
(only 75 new awards in 1968, compared with 797 new awards in 1967 and 1,335
in 1966), the NDEA Title IV Fellowship Program (less than one half, 3,339
and 2,886 awarded in 1968 and 1969, of the authorized number, 7,500). Pri-
vate funds, as exemplified by the Ford Foundation-Woodrow Wilson Fellowship
Program and others, have also been substantially decreased. Ceilings on ex=
penditures imposed by Congress have had a serious impact on research funding,
particularly by NSF, and in turn portend to restrict severely both
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predoctoral and postdoctoral support at many universities. Stabilized or
decreasing appropriations by many state legislatures are also reflecting
the economic mood imposed by the National Congress, with the eventual ef-
fect of reduced support for graduate students.

The picture of waning graduate student support is further complicated
by the current Selective Service regulations which, unless changed, could
virtually eliminate all graduate student deferments. Although the effect
of the draft failed to materialize to the extent predicted for the fall of
1968, many authorities feel that the potential impact upon overall graduate
enrollment has only been postponed and the real effect is yet to be manifes-
ted during the spring, summer and fall of 1969. Nevertheless, the draft did
cause a substantial drop in graduate science enrollments in the fall of 1968
and caused further attrition during the school year, according to two recent
surveys summarized in Science (34). Graduate enrollments in engineering
also declined (16%) in the fall of 1968, with the draft cited as a major
factor (12). Compensating factors, such as higher acceptance than normal by
graduate schools, a higher percentage of draft-eligible males enrolling than
was expected, and the low draft quotas in the fall months of 1968, lessened
the severity of the overall predicted decreases. These effects are now ex-
pected to be rapidly reversed in 1969 and 1970, unless regulations are
changed, by the higher draft calls and the relatively high proportion of
graduate students now in the draft-eligible pool (38). Action along these
lines in time to alleviate the situation for the 1969-70 graduate enroll-
ments appears unlikely at the present time.

The above-cited examples, as well as many definitive treatises and pa-
pers written or given by knowledgeable educators during the last 15 years,
establish clearly that graduate education in this country has been experi-
encing a period of exponential growth since 1945 (3, 5, 6, 9, 17, 18, 19,
27, 30, 31). How long this trend and the rising demand for the products
of our graduate schools will continue is a matter of debate and conjecture,
but most authorities agree that it will continue until at least 1975 and
possibly to 1980 (1, 24b).

In this vein, the National Science Board in its recent publication
(2kb) takes the position that although there are those that will demand
documentation that the American society will require the services of a
greatly increased, highly trained population, there are really no rational
bases for forecasting the national requirements in toto or for an individ-
ual field in 1980 or 1985. Further, the report (24b) states seven cogent
reasons why it is untenable to predict the future requirements; in short,
it is not possible to produce too many highly educated people in the United
States as long as appropriate educational standards are not sacrificed. In
these terms, most leaders in higher education should find little ground for
disagreement with this thesis.

Nevertheless, other views in increasing numbers are being expressed by
diverse segments of the population. These voices can no longer be ignored
as irrelevant. They must be given serious consideration since it is quite
obvious that the future support of graduate education will demand better
documentation and justification. In competition with other critical national
problems, new arguments for financing graduate education will have to be
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marshalled and sold in the legislative halls. This may necessitate careful
rethinking of the entire framework currently undergirding and controlling
graduate education today, particularly the heretofore sacrosanct nature of
the research-based Ph.D. that has long resisted any acceptable replacement
or equivalence. It is granted that it is impossible to produce too many
highly educated people, as long as these people are trained for different
roles in society and are not misled in their expectations. But to assume
that all of the highly specialized research-based Ph.D.'s our first-rate
graduate schools are capable of producing in the future can be placed in
prestigious universities or that their research expectations can be met in
the future is, in the opinion of the author, highly untenable and illogical.

Many studies relating to the assessment and prediction of needs and re=-
quirements of individuel fields have either been completed or are currently
in progress. Representative of the various studies that have been undertsaken
are those that have been conducted under the auspices of the Committee on
Science and Public Policy of the National Academy of Sciences. Committee
reports have been issued for Chemistry in 1965 (2la), Physics in 1966 (21b),
and Mathematies in 1968 (2lc). Studies by the Committee on Research in Life
Sciences and the Survey Committee on Behavioral and Social Sciences have
been conducted and reports are scheduled to be issued in the fall of 1969.

The overall review of higher education has been the target of several
national commissions, study groups, and individual authors (1, 3, 4, 5, 6,
9, 16, 17, 23, 24, 28). Of the many studies on graduate education and pub-
lications issued therefrom since 1960, perhaps no two have stimulated more
discussion and debate than Bernard Berelson's "Graduate Education in the
United States,” in 1960 (3) and Allan Cartter's "An Assessment of Quality
in Graduate Education,” in 1966 (6). Both authors have questioned the va-
lidity of past suppositions made by others about trends based on insuffi-
cient or incorrect data derived from inadequate models predicting supply
and demand for Ph.D.'s and the impending disastrous national shortage unless
corrected (17). And both stress quality in graduate education rather than
the numbers game as an important ingredient to the solution to the multitude
of problems besetting graduate education of the future. Under the direction
of .Dr. Kenneth Roose, the American Council on Education has scheduled a
follow-up survey to the "Cartter Report" as it was agreed in 1966 that the
study should be repeated within five years to assess any changes occurring
since 196L4. The number of institutions and the number of fields to be sur-
veyed have been expanded in the 1969 study. It is hoped that the "Second
Assessment of Quality" will utilize, within the practical restraints im-
posed, quantitative criteria in addition to subjective ratings in determin-
ing changes in quality in graduate education. Publication of the "Second
Assessment of Quality,” as well as the results of other studies currently
under way or recently published on other critical aspects of post baccalau-
reate education (1, 2, 4, 21, 22, 24, 37), should prove useful in assessing
patterns, strengths and weaknesses, and in serving as an aid to individuals,
institutions and agencies seriously concerned with the improvement of gradu-
ate education and the evaluation of supply and demand of its products.
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THE DATA BASE

The literature pertaining to graduate education in the United States is
so voluminous that any attempt to review more than selected information and
statistics, arbitrarily judged to be significant to this Conference, is im-
possible. Therefore the presentation will be mainly restricted to summary
data and reports germane to the 1960-69 period and estimates and projections
for the 1970-80 decade. Only occasional reference will be made to older
data for comparative purposes or for establishing statistical trends or in-
formation otherwise deemed useful to the Conference. Selected information
has been summarized in a Source Book (35), and copies of other pertinent re-
ports and studies will be made available for use as desired as a working
library at the Conference.

Although both Berelson (3) and Cartter (6) have justifiably criticized
conclusions made by others from insufficient or incorrect data derived from
inadequate models predicting supply and demand for Ph.D.'s, the observation
is also offered that apparently little of immediate or practical usefulness
has been gained from the use of elaborate or sophisticated statistical and
mathematical models. Because of the number and extent of the unknowns as
well as the general imprecision of the various input factors, any degree of
high predictive accuracy or reliability cannot and should not be expected.
As a result, a simple mathematical approach based on logical trends and
reasonable assumptions seems to be as useful as more sophisticated tech-
niques. Also, although supply and demand studies and data are important and
useful in providing needed background information, it must be kept in mind
that other factors must also be considered and evaluated if a construetive:
review and assessment resulting in meaningful recommendations for the future
are to be made. Finally, in commenting about the enrollment and degree pro-
duction data base, given in this paper, although the sheer magnitude of the
absolute numbers and increases are impressive, the relative figures and
changes for the major fields have remained remarkably stable over the years,
confirming the fact well known to graduate deans that graduate education
changes slowly. If one ignores the temporary ripples, the ephemeral changes
in popularity of selected subfields or interdisciplinary combinations and
fluctuations caused by major wars and national disasters, changes in broad
categories as percentage of the total are minimal, and major changes take
place rarely.

Enrollments and Trends

Graphic summaries of fall graduate enrollments for master's and higher
degrees, available from the Annual Surveys of the Office of Education for
1960 to 1967, and projected assumptions for 1968 through 1980 are presented
in Figures 1-A to 3-A. More detailed tabular data are given in the Source
Book (35). The data of Figure 1-A show that from the fall of 12§O to the
fall of 12§7 the total and full-time number of graduate students enrolled in
all fields in the United States institutions for master's and higher degrees
more than doubled. If these trends continue, the total and full-time enroll-
ment will almost triple by the fall of 1970 compared to that of 1060. The
total graduate enrollment by 1980 has been variously estimated (35); regard-
less of the accuracy of the various models, the total enrollment by 1980,
barring a national disaster, should approach 1.4 million (varying upward or
downward by 100,000). The full-time numbers should approximate at least
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50% or more of this amount. For comparison, the report of the National
Science Board (2La), which is believed to be conservative, estimates that
the fall enrollment of graduate students will grow to 816,000 in 1970, to
1,086,000 in 1975, and reach 1,385,000 in 1980.

In the past, more graduate students have enrolled in the combined non-
science fields (social sciences, arts and humanities, education and the pro-
fessional fields) than in the natural sciences and engineering (EMP fields
and the life sciences) (14). This trend has continued from 1960 to 1968 and
is projected to continue until 1980, with graduate enrollment in the non-
science fields increasing at an overall greater rate than in the engineering
and natural sciences areas (35). Among the individual six broad fields,
education has the highest total graduate enrollment (both actual and projec-
ted), followed by the EMP fields (Figure 1-B). The EMP fields lead in full-
time graduate students throughout the 1960-80 period (Figure 1-C).

Within the EMP fields, engineering reflects both the highest number and
the most rapid rate of increase of total and full-time graduate students (35).
The yearly growth rate in engineering is particularly significant from 1960
through 1967; incomplete information indicates that in the fall of 1968 grad-
uate enrollment in engineering decreased about 16 percent (12), possibly at-
tributed to a greater impact of the draft and other factors deterring engi-
neering students who normally would have enrolled in graduate work. The
slowing down of enrollment in engineering is expected to prevail for several
additional years, but it is believed that an upswing will again occur begin-
ning in the early 1970's. Incomplete information also suggests that the
physical sciences may also have experienced an enrollment decrease, rather
than the increases assumed in this paper. The physical sciences (chemistry,
physics and astronomy) and earth sciences have a higher relative percentage
of students enrolled for full-time work than do the engineering and mathe-
matics fields (35). Although the earth sciences represent only a small pro-
portion (about 5%) of the EMP enrollments and the total numbers and the rate
of annual increase have been modest, it is noteworthy that much of the en-
rollment increase since 1962 can be attributed to a rising interest in the
more popular areas such as oceanography, the planetary and atmospheric sci=-
ences, and geophysics.

As might be expected, the basic biological sciences dominate the life
sciences field, but the other areas of the life sciences also experienced
substantial increases in both total and full-time students enrolled from
1960 to 1967 (35). The popularity of the life sciences is expected to accel-
erate until at least 1980. While the 1960's can be perhaps characterized as
the golden decade of the EMP fields in terms of national interest and rela-
tive growth, it is predicted that the life sciences will assume this role in
relative popularity and percentage growth in the 1970's.

In general, the first-year student component of the total yearly en-
rollments varies from 40 to 7O percent in the EMP and life sciences fields,
physics and astronomy being the notable exception in having more intermediate
level students since 1961 (35). The proportion of full-time students of the
total enrollments has been increasing with time and this trend is expected
to continue in the future.
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If we ignore the catchall "all other" social sciences category, psychol-
ogy, followed by the political sciences and the economic fields, has commanded
the highest graduate enrollments in the social science fields (35) from 1960
to 1967. Although it is popularly believed that students are showing an in-
creasing interest in "where the action is, the trends exibited in the social
sciences during the 1960's are expected to continue during the 1970's. This
prediction is not to dispute that the social sciences overall may become an
increasingly popular area, but popular belief and actual enrollment seem to
be poorly correlated to date.

Enrollments in the arts and humenities (including history in this cate-
gory) have been relatively stable, displaying only slight percentage in-
creases from 1960 to 1967 (35). It is expected that this trend will continue
through 1980, with the highest total enrollment being in English followed by
approximately equal total enrollments in history, classical and modern lan-
guages, and the fine and applied arts.

Business administration has been the largest contributor to the enroll-
ments in the professional fields from 1960 to 1967 and is predicted to main-
tain this position until 1980 (35). The "all other" professional category
(which includes architecture, library science and other fields) and religion
and theology comprise the bulk of the graduate enrollment in the professional
fields.

Other than total figures, which are large, graduate enrollments in edu-
cation are difficult to fractionate into meaningful subfields because of the
different methods of definition and classification used in past surveys.
However, the increasing number of students initiating graduate work in educa-
tion, in contrast to the relatively low percentage of full-time students and
apparently high attrition rate, marks this educational compeonent as an area
of concern (35). The disproportionate number of those majoring in educa-
tional administration and supervision would suggest that our graduate schools
of education may be training too many chiefs and not enough Indians.

Doctoral Production

Doctoral production by the United States universities has increased rap-
idly from 1958 to 1968, the years for which actual data are presently avail-
able (2-A). Various projections have been mede for the future, usually to
1980, and a few of these estimates or assumptions are summarized (35). A
compromise model varying by field and based on growth rates (6 to 12%) expec-
ted for the six broad fields of study has been selected for the estimates of
future doctoral recipients used in this paper (Figures 2-A. 2-B). As pointed
out in NAS Publication 1489 (30), the average growth rate in degrees awarded
from 1958 to 1966 has been 9.3% per year, while data available since then for
1967 and 1968 show average growth rates of 13.6% and 12.5% respectively (31).
Using the growth rates selected would give more than 28,000 doctoral recip-
ients by 1970, in excess of 44,000 by 1975, and more than 71,000 by 1980.
The National Science Board's (2Lka) projections agree closely with these fig-
ures until about 1975; but a more conservative projection thereafter by the
NSF Board predicts about 48,000 doctorates by 1980.
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The growth of the general fields in terms of the relative contribution
of each field to the total doctorate production is depicted from 1920 to
1962 in Figure U in NAS Publication 1142 (20) and has been extended in Fig-
ure 2-C. It is apparent that the natural sciences and engineering have dom-
inated to date (about 50% of the total), and although decreasing slightly
in the future, are still expected to contribute about L% of the total. Edu-
cation has changed from a relatively minor position in 1920 to one of ine
creasing relative size equaling and exceeding the 1life sciences in the 60's
and 70's. The social sciences and arts and humanities have been nearly the
same size, but the social sciences are expected to take a slight edge in the
future. Relative growth in the professional fields has been static through-
out.

Doctorate production in the EMP fields has increased at a slightly
greater rate (nearly tripling) from 1958 to 1968 than has the number in all
fields, but the rate of growth is expected to decrease in the future (Fig-
ure 2-C). Although the EMP fields exceeded the average growth rate of 9.3%
during the 1960's, the individual EMP fields exhibited considerable vari-
ability, and overall the EMP fields are projected to decline slightly in the
next decade (35). The spectacular rise in graduate enrollments in engineer-
ing since World War II is paralleled by a quadrupling of the doctorates
granted during the 1960's and the average ennual growth of engineering in
this time is the highest of all fields. As a result, the doctorate recipi-
ents in engineering changed from &% of the total to almost 14% of the totalj;
the engineering contribution to the EMP doctorate production was even more
dramatic in the 1960-68 period with an increase of 12%. The relative posi-
tion of chemistry has shifted markedly since 1950 and its production of
Ph.D.'s as percentage of the total is expected to continue to decline.
Mathematics displayed about the average growth rate of all fields from 1958
to 1968 but the physical sciences exceeded the average slightly, being al-

* most entirely due to the production rate in physics and astronomy. The pro-
duction rate of the earth sciences, despite the current popularity of cer-
tain fields, has changed slowly, either as percent of the total or as per-
cent of the EMP doctorates granted.

The life sciences more than doubled in the 1958-68 decade, and evi-
dently the climacteric spurt in the growth rate beginning in 1968, spear-
headed by the basic biological sciences, presages the trend for the future
(35). Both the health-related and agricultural sciences apparently are
destined to remain fairly static as percentage of the total Ph.D. production.

Doctorate production (actual and projected data) in the social sciences,
arts and humanities, and the professional fields are given in Figure 2-B.
Psychology leads these fields in number produced or as percentage of the
total doctorate production (35). The individual fields in these major areas
have changed very little in terms of percentage of the total doctorate recip-
ients produced during the 1960's. Based on these trends, much the same con-
dition, it is believed, will continue during the next decade in these areas

(35).

Overall, the educational fields exhibit an increasing rate in the rela-
tive doctorates produced (Figure 2-C). However, large changes or variability
within subfields, usually caused by changes in subfield definition or sub-
field inclusion in the surveys, bring into question the reliability of the
yearly changes shown for the specialized fields of education (35).
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POSTDOCTORAL AS RELATED TO PREDOCTORAL EDUCATION

The significant increase in the number of research doctorates being
awarded annually (almost 23,000) in 1968, compounded by new discoveries,
the rapidly expanding knowledge base and innovative changes in research
methodology, techniques, and facilities, makes it reasonable to assume that
the demand for the postdoctoral experience will accelerate and even become
a mandatory component in several fields of higher education in the future.
The Study of Postdoctoral Education in the United States (22), whose report
is to be released this fall, treats both the pros and the cons for the post-
doctoral experience and discusses other aspects of postdoctoral eduecation
in some detail. For a more comprehensive review the reader is referred to
this report (22) and particularly to the "Conclusions and Recommendations,"
"Summary," and selected graphics from the Report included in the Source Book
prepared for this Conference (35). Among the findings of the postdoctoral
study are the extent to which postdoctoral work is thought to be obligatory
from one field to another and the amount of time elapsing after the doctor-
ate to when the postdoctorate is deemed most appropriate. This influences
somewhat the length of the bacealaureate-doctorate time lapse.

Postdoctoral education and support has received recent attention by
others; only a few of these studies will be briefly mentioned. R. A.
Whiteker of the OSP Fellowship Office summarized the postdoctoral research
fellowships and national associateships (excluded are the research associate-
ships offered by individual academic institutions or research laboratories
and the clinical postdoctoral traineeships) offered during 1966-68 in May of
1968 (39). He found that the total number of postdoctoral fellowship oppor-
tunities in various scientific areas dropped by about f{ from FY 1966 to
FY 1967 and then remained approximately constant at the 1967 level during
FY 1968. In certain fields postdoctoral fellowships in the 1966-68 period
were substantially reduced and incomplete information indicates that the
situation during 1968-69 has not improved.

Two lines of concern and inquiry converged in the Mt. Hope Conference
on Postdoctoral Fellowships and Research Associateships in the Sciences and
Engineering (26). One was represented by the Study of Postdoctoral Educa-
tion in the United States (22) referred to in a preceding paragraph. The
other derived from the responsibility of the National Research Council for
the administration of a number of postdoctoral fellowship and research asso-
ciateship programs and for conducting the evaluation of applications in still
other nationally competitive programs. The definitive paper by Magoun (26)
on the "Distribution of Postdoctorals in the United States" is particularly
enlightening as to the historical perspective, development and geographical
imbalance of postdoctoral education. Several shorter articles have been pub-
lished; typical of these are "Fund Cuts, Draft, Put Squeeze on Postdocs,"
appearing in the November 18, 1968 issue of Chemical and Engineering News

(8).

Suspension of the NSF Senior Postdoctoral program during FY 1969 (fortu-
nately, it is to be activated again in FY 1970), severe reductions in the
Senior Fulbright program during both 1968 and 1969 and other sources of sup-
port for postdoctorals, are causes for alarm and suggest the appropriateness
of serious rethinking and perhaps reshaping of the intimate predoctoral-
postdoctoral interrelationship that currently exists in American higher edu-
cation.
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THE FINANCING OF HIGHER EDUCATION

General Recommendations

Although the Special Report and Recommendations by the Carnegie Commis-
sion on Higher Education (U4) primarily zeroes in on other facets and propos-
als, it does make two major recommendations of concern to graduate education.
First, the Commission recommended that certain universities be selected (on
the basis of program proposals submitted to national panels) to undertake
specific graduate talent search and development programs, and that Federal
funding be made available for such programs in the amount of $25 million in
1970-71, rising to $100 million in 1976-77. In the second recommendation,
the Commission proposed a federally financed predoctoral fellowship program
based on demonstrated academic ability for students in all fields of intele-
lectual endeavor, without reference to need. Stipends of $3,000 annually
were recommended for a maximum of two years to graduate students advanced
to candidacy for a Ph.D. or equivalent research doctorate; the total number
of such first-year fellowships was to equal three-fourths of the national
total of earned doctorates in the previous year. This would amount to ap=-
proximately 19,000 to 20,000 fellowships in 1970-71 if the current rate of
doctorate production continues, and the estimated level of funding would be
$105 million in 1970-71, rising to $165 million in 1976-T77. One half of the
of the fellowships to be awarded annueally would be selected by national com=
petition, the other half would be granted on the basis of allocations to the
institutions for certain departments or interdepartmental major programs
designated by national panels of experts. The institutions and departments
would then select the recipients as is currently done for the NDEA (Title IV)
Fellowships and NSF Traineeships. The Commission had also recommended that
educational opportunity grants based on need should be made available to
first-level graduate students for a maximum of two years during work toward
a graduate degree, presumably a master's. In addition, a program of loans
to assist students at all levels of undergraduate and graduate study was
proposed. Cost-of-education supplements to institutions were recommended
for first-level graduate and doctoral students in the amounts of $1,050 and
$3,500 for 1970-71, but rising to $1,500 and $5,000 in 1976-77 respectively.

The recommendations of the Carnegie Commission (U4), although deviating
in emphasis and approach, in general track and expand the earlier recommen-
dations of the Association of American Universities (2) concerning the
"Federal Financing of Higher Education." The AAU Report (2), however, pro-
posed that, taken together, the current programs contain the main features
of the sort of Federal policy toward student aid judged to be necessary.
Specifically, the direct support of graduate students, requiring a substan-
tial additional investment, should consist of fellowships and traineeships
accompanied by cost-of-education supplements to institutions. The exact
amount needed for stipend expansion in the form of fellowships and trainee-
ships was not indicated, but the AAU Report (2) did stress that the current
institutional supplement, now set at $2,500 each, accompanying these grants
was sorely inadequate. If $4,500 is the average cost to the institution to
educate a graduate student (exclusive of the research support required),
and if en annual cost rise of & is assumed to continue, the cost to the
institution per student will be approximately $8,000 in 1975-76.
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A report to the President entitled "Toward a Long-Range Plan for Federal
Financial Support for Higher Education" (the so-called "Rivlin Report") was
released by the Department of Health, Education, and Welfare in January 1969
(37). While the report did not find evidence for an imminent "crisis" in
higher education finance, it did find need for increasing support of higher
education from Federal resources. Among the several recommendations were
those particularly directed to improving graduate eduecation and research:

(1) expansion of the NDEA graduate fellowships to support 30,000 students by
1975, especially to alleviate imbalances in the non-scientific fields and for
part-time students, (2) increasing the cost-of-education allowance for Fed-
eral graduate fellowships to a level of perhaps $5,000, with periodie review
of this figure if necessary to adjust upwards as the costs of graduate educa-
tion rise, (3) expanded funding for existing NSF, NIH, and OE institutional
grants to speed the development of new centers of excellence at the graduate
level and a similar program under the National Foundation on the Arts and
Humanities, and (4) supplementation of existing research programs by a pro-
gram of "sustaining grants" equal to a percentage of Federal research awards
received by educational institutions of higher education. Overall the esti-
mated increase in Federal funding to FY 1976 to implement all of the programs
recommended was $6.3 billion, with about $1.17 billion of this in support of
the graduate programs enumerated above.

National debate is turning to formulas for institutional support to ac-
complish a number of desirable objectives. Although "block™ grants based on
some yet unknown formula system of Federal support to states, geographical
regions, or institutions are perhaps inevitable and the most feasible partial
solution to provide the massive assistance required by higher education in
the minimum possible time, it is not yet clear how quality and the unique
characteristics inherent to graduate and postdoctoral education can be main-
tained and fostered by the various formulas or approaches proposed to date.
The National Science Board (24b) proposes six types of Federal grant programs;
all but the institutional sustaining grant type would be awarded on the basis
of appropriate national competition. It is believed that we need also to:
keep before the public and the Congress the problem of recognizing individual
ability and alternative ways of further developing the capabilities and dem-
onstrated potentialities of individuals based on past performance and merit.

Other recommendations of the National Seience Board (24) concerning the
financing of graduate education have been briefly reviewed in the General
Background section of this paper and will not be repeated here.

Graduate Student Stipends and Support Mechanism - 1960-68

A preliminary review of available information and publications reveals
no single recent comprehensive study of total support for graduate students
and suggests the need for an in-depth investigation of the current situation
as well as projections for the future. However, fairly recent reports bear
on certain aspects of the total picture and a few of the more pertinent pub-
lications will be briefly reviewed (13, 15, 21, 22, 23, 26).

The Nationel Center for Educational Statistics released a report in 1967

(23) describing the academic and financial status of graduate students and
other parameters of graduate education in the spring of 1965. Student
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characteristics and other statistics of historical interest are: the major-
ity of graduate students were part-time, only 4i% were enrolled for a full
course load; men outnumbered women in the sciences and professional fields,
while women predominated in education and the humanities; nearly 10% of the
students were foreign graduate students; and nearly all graduate students

in education have had full-time employment experiemce prior to entering
graduate school, while a surprising three-fourths of the students in the other
fields reported employment before undertaking advanced degree work. The
principal sources of funds for financing graduate education were fellowships,
the student's own employment, or that of the spouse. Somewhat less important
sources were teaching and research assistantships, followed by gifts or loans
from relatives; loans from other sources provided only 3% of the cost of
graduate education. The 1965 data indicated 477,535 graduate students en-
rolled, and funds used to finance graduate study totaled about $1.6 billion.
About 42% of the students in graduate school in the spring of 1965 held sti-
pends in the form of scholarships, fellowships, teaching assistantships or
research assistantships, with the dollar value of the stipends ranging from
less than $500 to over $4,500. The average stipend was about $2,500.

Insight into the magnitude of graduate student support types, sources,
and distribution for the science and engineering fields for the falls of
1965 and 1966 is provided by the National Science Foundation report of June
1968, compiled by Linnell and entitled, "Graduate Student Support and Man-
power Resources in Graduate Science Education" (15). Basic data comprising
this report were submitted by the science departments requesting support
from the National Science Foundation's Graduate Traineeship program. The
science departments responding awarded nearly 80% of all science doctorates
in 1965 and nearly 92% of the science doctorates in 1966. Forty-one fields
of science organized into six broad areas (life-medical, engineering, math-
ematical, physical, social sciences, and psychology) are represented by the
data. Clinical fields were excluded.

In Linnell's report, the sources of support were grouped in seven cate=-
gories: U.S. Government; institutional, State-local govermments; industry;
private foundations; other institutions; loans and other; and foreign.
Listing by these categories, major support for full-time U.S. science grad-
uate students in the fall of 1966 can be summarized as follows for doctoral
departments and master's departments, respectively:

1. U.S. Government - L40.9% doctoral and 19.9% master's (doctoral
support ranged from 48.4% in the physical sciences to 24.6% in
social sciences)

2. Institutional, State-local - 35% and 46.3% (range of support
among fields much less than from U.S. Government)

3. Industry - 3% and 1.9% (support was highly selective and engi-
neering fields received largest support)

4. Private Foundations - 2.6% and 1.1% (social sciences received
largest support)

5. Other Institutions - 0.65% and 0.5% (mostly faculty and staff
on leave)
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6. Loans and other - 18% and 30.2% (closely identified with self-
support)

7. Foreign - about 0.1% for all U.S. citizens (excludes foreign
students)

The types of major support, traditionally by the types of appointment, were
grouped by Linnell (15) into five categories: fellowships, traineeships,
research assistantships, teaching assistantships, and all other (often self-
support). Summary by these categories in the fall of 1966 for doctorate-
granting and master's departments indicates the following:

1. Fellowships, Traineeships, Research or Teaching Assistantships -
75.8% doctoral and 59.3% master's (variations ranged from 9/10 of
physical science students to 6/10's of those in social sciences)

2. Nationally Administered Fellowships or Traineeships - 33% and 16.5%

3. Research Assistantships - 25% and 16% (ranged from 30.9% in physi-
cal sciences to 9.1% in mathematics in the doctorate departments)

4. Teaching Assistantships - 24% and 32% (largest numbers supported in
physical sciences and math; least amount in engineering)

5. Other Support - 24.2% and L40.T%

Under the direction of the Associate Director (Education), the National
Science Foundation has updated information and statistics for the "Support
of Full-Time Graduate Students in the Sciences, Fall 1967" (25b). This re-
port is yet to be published in 1969, but the "Summary" from the draft copy
is found in the Source Book. In overall terms, fellowships-traineeships sup-
ported 31.6% of the students, research assistantships supported 22.7%, teach-
ing agsistantships 22.8%, and "other mechanisms 22.8% among the 133,972 stu-
dents studied. Non-Federal U.S. funds supported somewhat less than three=-
fifths of the 1967 science graduate students; fully two-fifths of the remain-
ing students were supported by Federal funds, and a small fraction (1.6%)
were supported by foreign funds. Also, at the Summer Workshop sponsored by
the Council of Graduate Schools in the United States in July of 1969, Falk
(25a) of the National Science Foundation presented summary information for
the support of full-time graduate students in the sciences and engineering
in the fall of 1968 (35).

In response to a request in 1967 from the Chairman of the Committee on
Academic Science and Engineering (CASE), the Federal Interagency Committee
on Education (FICE) undertook an investigation of Federal predoctoral fellow-
ship and traineeship support in relation to full-time graduate enrollment for
the academic years 1960-61 through 1968-69. The Report of the Task Force
(14) emphasized the numbers of students supported rather than levels of fund-
ing, and the scope of the study was restricted to fellowships and trainee-
ships supported by AEC, NASA, NSF, OE, and PHS. As is well known, the Federal
Govermment provides a large portion of the total graduate student support
through other means than fellowships and traineeships. Therefore, data and
projections given in the FICE Task Force Report (14) represent only a portion,
perhaps less than half, of all Federal support for graduate students, and
even a smaller segment of support from all sources %iB).
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The principal findings, conclusions, and recommendations of the FICE
Task Force on Fellowships and Traineeships can be summarized briefly as
follows:

1. From 1960 to 1968 Federal fellowship and traineeship support grew
even more rapidly than enrollment. The number of students aided
increased from 5,503 in 1960 to 43,296 in 1968 (nearly 8 times)
while enrollment rose from 124,689 to 334,950 (nearly tripled)
during the same period.

2. However, in 1967 and 1968 Federal support for graduate fellowships
and traineeships diminished as a proportion of graduate student
enrollment.

3. Federal support of graduate students in the social sciences and
non-science fields has increased substantially, while support in
the natural sciences, mathematics and engineering has enjoyed
steady growth.

4. The Task Force forecast that the nation's need for highly trained
professional and scientific manpower will continue to grow. How=-
ever, the proportion of students enrolled in the sciences and en-
gineering, as well as the proportion of the support they receive,
will decline.

A major contribution on graduate education were the reports referred
to earlier, published by the National Science Board in 1969 (24). The re-
ports indicate that it is clear that from 1958 to 1967 the trend is in the
direction of an ever-increasing role of the Federal Government in support
of higher education in the major universities; that graduate education in
these universities represents about 66% of the total income for educa-
tional and general purposes. When equated in terms of Federal funding for
graduate education in the sciences and engineering, the percentage becomes
even greater. The Science Board Report shows that of the 124,255 full-
time graduate students in science and engineering at 204 doctoral institu-
tions in the fall of 1966, about one half of the total is supported by
sources other than the Federal Government, foundations, industry, or for-
eign sources. About one-third of the students received support from Fed-
eral sources. The projected cost of graduate education is estimated to
be slightly above $7 billion in 1969-70 (0.85% of the GNP) and escalates
to over $19 billion (1.31% of the GNP) by 1979-1980.

Survey of Stipends in EMP Fields

As a corollary and supplement to the paper by Linnell and Chapin (16)
on the "Trends in Doctoral Chemical Education,” Paul (27), in 1967, studied
the levels of stipend support for first-year graduate students in chemistry
by means of a questionnaire sent to 172 departments of chemistry offering
the Ph.D. degree and 70 additional departments eligible to award the M.S.
degree but not the Ph.D. Paul (27) noted great diversity in the level and
administration of stipends under the institution's direct control, parti-
cularly stipends for teaching assistants. Paul's study shows that about
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a third of the Ph.D.-granting institutions in chemistry provide their teach-
ing assistants net stipends of less than $2,500 per year, about a third
between $2,500 and $3,000, and about a third between $3,000 and $4,000. Of
the institutions awarding total stipends of less than $2,500 practically all
(85%) provide no supplement to the basic 9-month stipend for the teaching
assigmment. Thirty-eight (63%) of the chemistry departments listed by
Cartter (6) as of superior quality in terms of assessment of the effective-
ness of their graduate programs returned questionnaires in Paul's survey.
The top-quality (Cartter-rated) departments included a lower percentage pay-
ing stipends to teaching assistants of less than $2,500 and higher percent-
age paying stipends exceeding $3,000 than the Ph.D.-granting departments
generally.

In regard to research assistantships, Paul found that, although many
institutions do not provide this form of support to their first-year chemis-
try students, the level of stipends is somewhat higher than for teaching
assistants -~ more than half of the institutions offered 1l2-month stipends
of $3,000 or higher. However, an appreciable number of individual depart-
ments offered identical stipends to teaching and research assistants. Paul
noted that the difference in the distribution of research assistant support
in the departments on Cartter's list from that in the Ph.D.-granting depart-
ments generally was insignificant, perhaps because most of this form of sup-
port is derived from similar funding through research grants.

During 1968, the Fellowship Office of NRC also compiled data on the
stipend levels for graduate students holding fellowships, teaching assistant-
ships, and research assistantships in U.S. institutions in the fields of en=-
gineering, physics, and mathematics. A summary table of the percentage dis-
tribution of institutions according to the level of stipends paid during
1966-67 for the three categories of support is found in the Source Book (35).
Comparable data on the top-quality departments according to Cartter's list-
ing based on the effectiveness of their graduate programs are also presented.
The results of the Fellowship Office tabulation show that slightly more than
two-thirds of the institutions provide their teaching assistants in physics
stipends less than $2,500, while slightly less than one half of those in en-
gineering and mathematics fall below $2,500. In the $2,500-$3,000 range of
stipends paid teaching assistants, approximately one-fourth of the institu-
tions in each of the three fields fell in this intermediate bracket. On the
other hand, mathematics departments (27%), followed by engineering (24%),
paid teaching assistants the higher stipends -- $3,000 or greater, compared
to only & in physics.

Although the actual percentage figures varied considerably by field for
research assistants who were paid less than $2,500, a pattern of distribution
similar to that found for teaching assistants, but skewed toward the higher
stipends, was followed by research assistants in engineering, physics, and
mathematics. Conversely, stipend levels greater than $3,000 were highest in
mathematics (46%) and engineering (43%) and lowest in physics (18%). About
1/5 (engineering) to 1/4 (physics and math) of the institutions fell in the
intermediate stipend levels ($2,500-$3,000).

The stipend levels for fellowships were in general lower than stipends
paid either teaching or research assistants; from 58% (engineering and
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mathematics) to 68% (physics) of the institutions paid their fellows less
than $2,500. On the other hand, the percentage of institutions paying their
fellows $3,000 or more varied from a high of 29% in engineering to a low of
16% and 18% for physics and mathematics, respectively.

Comparison of the Cartter-rated departments, in terms of effectiveness
of their graduate programs, to all departments indicates considerable vari-
ability as to field, type of support, and stipend level. In general, the
Cartter-rated departments in engineering had a higher percentage of depart-
ments paying stipends of $3,000 or more for all types of support than did
all engineering departments. Mathematics in general followed the same trend
as engineering with the exception of fellowships, whereas the converse was
found in physics. As noted by Paul (27) in chemistry, individual difference
among institutions as to stipend levels paid in all of the EMP fields appears
to be more significant than quality difference.

Standardization of Support = Studies and Needs

During 1967-68 renewed attention was focused upon the need of standard-
ization of support of stipends and allowances for graduate education (pre-
doctoral and postdoctoral) among the Federal agencies. Prior to this time
no concerted effort has been directed toward Govermment-wide standardization
of stipends and allowances. Perhaps the best single document summarizing
the policies and procedures governing the stipends and allowances paid under
certain selected Govermment-administered graduate fellowship and traineeship
grant programs stemmed from the study conducted by the General Accounting
Office (GAO) in 1967 and the report issued in 1968 (10). As noted in the
Comptroller General's Report of 1968 (10), two Task Forces, one appointed in
1965 by the Secretary of HEW and the other, known as the PHS Special Task
Force of 1966, arrived at diametrically opposite conclusions. The HEW Task
Force was of the opinion that stipend comparability was not feasible, while
the PHS Task Force concluded that stipend comparability was feasible at cer-
tain program levels.

The GAO study showed that there were varying bases, criteria, and con-
siderable variances in amounts allowed for which there was no adequate jus=-
tification from an overall Government viewpoint. Based on findings and discus-
sions with officials of the agencies involved in the study, the Report of the
Comptroller General (10) recommended, recognizing that some flexibility may
be required, that it would be desirable to bring about the maximum possible
Govermment-wide standardization of stipend, dependency, and travel allow=-
ances paid by the various agencies under fellowship and traineeship programs.
The agencies concerned in the review expressed general agreement, provided
certain flexibility be permitted in certain circumstances, with the findings
and recommendations. Implementation apparently awaits further action by the
Director, Bureau of the Budget, and/or Congress in 1969-70.

The Secretary of HEW appointed an Advisory Committee in 1967 with rep-
resentatives from the constituent agencies of HEW, the academic community
including students, and other associations to consider the standardization
of stipends and allowances of fellowships, traineeships and training grant
programs administered by HEW. To my knowledge the final report and recom-
mendations of this committee are yet to be developed, probably in 1969.
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Projections of Needs Related to Tentative Enrollments,
Production, and Support

Several of the recent major reports (1, 2, 4, 24, 37) briefly reviewed
in this paper adequately document, summarize, and justify the nation's needs
for formulating a definitive national policy to guide future planning and
financing of higher education specifically directed to the unique character-
istics of graduate education in the 1970's and perhaps to the year 2000.
From data and projections summarized briefly in this paper and available
from other sources, it is pessimistically unlikely that sufficient funding
will be provided to support the present nature and thrust of graduate educa-
tion adequately in the future. One of the alternatives available is to con-
sider modification of the existing structure and its future direction. The
basic purpose of this Conference, of course, is to evaluate not only criti-
cal problems but to weigh the alternatives. History reveals that reform of
hierarchical or monolithic organizations seldom comes from within the system.

The AAU Report (2) states that the instructional and professional staff
in U.S. colleges and universities doubled from 1955 to 1965, going from
236,000 to 465,000. This group (2) estimates that about 250,000 additional
faculty will be required by 1975 and the number of Ph.D.'s and equivalent
trained manpower required in other fields will be no less than 250,000,
bringing the gross requirement for additional Ph.D.'s to 500,000 by 1975.
Other authorities, however, postulate that the production of research Ph.D.'s
will exceed the employment opportunities by 1970; some indices indicate that
this condition already exists for certain fields. It is of further interest
that the AAU Committee projects that to maintain the present ratio of trained
manpower to population will call for 100,000 more physicians between 1965
and 1975 and two million new elementary and secondary teachers by 1975. It
was believed (2), based on present trends, that graduate enrollments will
grow from 314,000 in 1960 to one million in 1975, or over an average of
45,000 yearly. The Carnegie Commission (4) predicts that the enrollment of
doctoral candidates will increase at an average rate of 6.6% anmually to
1975, which would also bring the total enrolled to approximately one million.
The National Science Board (24) estimates graduate enrollment at 1,086,000
by the fall of 1975 and reaching 1.3 million by 1980. Other sources, includ=-
ing the assumptions used in the present paper, project even higher enroll-
ments. Regardless of the actual numbers of total and full-time graduate stu-
dents enrolling in the future, the potential magnitude is large and the prob-
lems faced by our graduate schools in coping with these numbers portend to
be staggering.

The numbers of doctoral and master's degree recipients potentially to
be produced are closely linked to enrollments, and problems of equal criti-
cality presently exist not only while the students are in graduate school
but also relate to post-graduate employment, support of research expectations,
and the effects on the national economy. For the period 1958-68, the average
yearly growth rate exceeded 10% overall and was higher for individual fields.
Assuming that this growth rate will continue (and there is considerable doubt
that it will, particularly in certain fields), projections given in this pa-
per would derive a total of new Ph.D.'s exceeding slightly more than 150,000
f;gm 1958 to 1968, over 250,000 by 1975, and a total of not quite 325,000 by
1980.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=20503

Report on the Conference on Predoctoral Education in the United States
http://lwww.nap.edu/catalog.php?record_id=20503

- 26 =

The AAU (2) projection calls for a need for 500,000 additional Ph.D.'s
from 1968 to 1975, 250,000 for college and university faculty, and 250,000
for other fields; this would require an average yearly production of 50,000
from 1965 to 1975 to meet the need. The AAU projections admittedly may be
in error or grossly overestimated, since the model or the base used for com=-
puting the estimates is unstated. However, of the estimated total graduate
enrollment in 1968 (715,000), about 3% (22,834) completed research doctor=
ates in 1968. About 7% of the full-time students in 1968 completed doctor=
ates. Extending this percentage (3%) to 1.1 million graduate students esti-
mated to be enrolled in 1975 and assuming that the rate of attrition is con-
stant, only 33,000 would complete doctorates in all fields in 1975. Based
on estimated full-time students enrolled in 1975, the number of doctoral
recipients would be slightly greater (about 7% or about 38,000). Based on
known attrition rates and using the estimated figures for first-year,
intermediate~year, and terminal-year students tabulated for 1968, even fewer
doctorates would be expected in 1970 and 1975 than the numbers estimated.
Similar computations can be made for 1980 using the projections estimated.
It is obvious, however, that even if allowances are made for considerable
error in the AAU-projected 1975 needs or the estimated number completing
doctorates, a severe discrepancy still exists between estimated needs and
anticipated production. It is not known whether the AAU-estimated needs
allow for reentrance of previously enrolled students or for migration of
foreigners into the U,S. manpower pool; this of course would also affect the
accuracy of the prediction. Overall, one would agree that there is little
danger of producing an oversupply of highly trained (Ph.D.) people in the
United States as long as high standards of education are not sacrificed (24),
training for different roles in society is considered, and postdoctoral ex-
pectations are not misrepresented.

An important consideration, if the gap between estimated needs and the
apparent potential supply is to be closed, is of course the amount and types
of financial support to be provided, particularly by the Federal Government
(the main logical source), for graduate students during the next decade.
Postdoctoral employment and support of researchers also must be considered.
An in-depth study of the funding requirements, field by field, to establish
the realistic requirements for predoctoral support geared to potential en-
rollments and postdoctoral research and employment is now in order and needed.
Based on the preliminary figures presented in this paper, support by the
Federal Government for graduste education and research approaching at least
The amounts recommended (although they differ) by the Carnegie Commission (4),
the National Science Board (24), or the HEW Report (37) appear tentatively
to be both required and justified if the intellectual resources and leader-
ship of the future are not to be allowed to wither. Unless positive steps
are taken now, the continued health of graduate education and the long-range
economy of the United States will eventually suffer.
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National Science Foundation, Washington, D.C.

a) Falk, C.E. Financial Support of Graduate Students in the Scien-
ces. 1969.
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Office of Associate Director (Education). 1969.
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U.S. Department of Health, Education, and Welfare. Toward a Long-Range
Plan for Federal Financial Support for Higher Education, A Report to
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Whiteker, Roy A. A Summary of Postdoctoral Research Fellowships and
National Associateships Offered during 1966-68. Fellowship Office,
OSP, NRC, Washington, D.C., May 29, 1968.
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INFORMAL NOTES ON THE

CONFERENCE ON PREDOCTORAL EDUCATION IN THE UNITED STATES

Evening Session, Sunday, August 24, 1969

Philip Handler, Chairman

Dr. Handler opened the meeting by welcoming the participants and review-
ing the reasons for calling the meeting.

The conference had its origins in the concern of the Council of the
National Academy of Sciences regarding graduate education in the United States.
The Council asked whether the problems of graduate education had become so
critical that they should be studied by the National Research Council. Further
questions were whether any study should be confined to the sciences or should
cover all fields in which graduate work is conducted. The conference group
was convened to discuss these matters and provide advice.

Dr. Handler then reviewed some of the pressing problems of graduate edu-
cation. An increasing number of people are being educated to the highest de-
gree levels. Is this number insufficient or is it excessive? How should the
proper number of Ph.D.‘'s be decided? Should we let the marketplace decide?
Another problem is that of insistence upon an intensive research experience
in preparation for the Ph.D. and upon the requirement of an original contribu-
tion to knowledge. Is this proper for everyone who goes on to the doctorate
level of preparation? The third problem is that of the best preparation for
teaching. Does the usual Ph.D. program provide this? The rising cost of
graduate education is increasingly a cause for concern. Graduate education
is already the most expensive part of higher education in this country on a
per-student basis. The cost of the next doubling of costs of graduate educa-
tion will be terrific. Should the nation engage in this kind of an expansion
of graduate education, and is it prepared to meet these costs? Finally, al-
though the classical disciplines have served well in the past as the basis
for graduate education, present national problems do not fit into these neat
pigeonholes. In what way can graduate education be reorganized, or can grad-
uate schools be reorganized, better to meet these complex transdisciplinary
problems?

Dr. Handler concluded his introduction by saying that he hoped that by
Wednesday the group would have arrived at some answers. In the discussions
of the next several days, they would have a chance to sharpen their thinking,
to exchange ideas, and perhaps to indicate where the solutions to these impor-
tant problems are likely to be found.
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Gustave Arlt, the next speaker, presented some comments upon his paper
"Review of Graduate Education and Efforts to Improve It" that he had prepared
for the conference and that had been circulated in advance of the meeting.

He remarked that it was not strictly true that the "past is prologue"; the
past is always with us and is a part of the present. He made five points
concerning the development of graduate education in this country. First,
graduate education had its origins in the system used in German universities
in the middle 1800's. The German universities provided an intensive research
experience for specialists on the basis of a strong earlier academic prepara-
tion. The United States has combined the German graduate school with the
British undergraduate university. We stretch out university education into
the graduate period so that graduate study is really a combination of basic
preparation and research experience. Secondly, the establishment of the
Ph.D. as the highest degree awarded in this country has proved to be a mixed
blessing. It was originally set up at Yale in the Sheffield School as the
highest degree for science "and other fields". Its eventual extension, how-
ever, to other fields and the problems this extension would involve were not
envisaged fully at that time. The third point is that other graduate degrees
were established, but were not very successful. No other degree has
approached the Ph.D. in prestige. As a result, we have tried to make the re-
quirements for the Ph.D. degree the same in all fields. Fourth, we have
oversold the degree to all varieties of employers and in so doing have reduced
the value of the lower degrees and are now trying desperately to rehabilitate
them. Finally, in addition to these perennial problems, we have a whole se-
ries of new problems in graduate education. They include relevance, the prob-
lems of the disadvantaged students, the soaring cost of graduate education,
disorders on the campus, and even, in recent years, the problem of the draft.
Dr. Arlt concluded his remarks by saying that he thought that disorders on
the campus might not be as frequent next year. The situation may be coming
under control. In regard to the draft, General Hershey has prepared a memo-
randum to draft boards asking them to defer graduate students until the end
of the present academic year. If this order were signed and put into effect
within the next few days, it would have an important and beneficial effect
on graduate student enrollment for the coming year. Dr. Arlt urged that all
possible support be given to efforts to persuade General Hershey to sign the
order and put it into effect at the earliest possible date so that graduate
students could make their plans accordingly.

Dr. Handler commented that, in addition to the important problems that
Dr. Arlt mentioned, one must remember that there is a problem of the rapid
growth of new graduate schools and new graduate programs. He cited as an
example the statistic that the number of chemistry departments with Ph.D.
programs had grown from 122 in 1964 to 170 now.

Wayne C. Hall, the next speaker, reviewed his paper "Predoctoral Educa-
tion in the United States: Current Parameters and the Data Base". The paper
contained some basic data, including a few projections of present trends.

He disclaimed any accuracy for the projections, for extrapolated curves, etc.
These had been made on as reasonable a basis as possible, but it was not pos-
sible to claim a high accuracy for them. Dr. Hall said that a number of
additional documents containing data, recommendations, and reports of studies
were available in a small reference collection that had been placed in the
library in this building. Finally, he recapitulated some of the main points
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in his paper by reviewing briefly the rapid growth of the numbers of graduate
students enrolled and the numbers of Ph.D.'s granted during the recent past
in all fields in which research doctorates were awarded. The paper also con-
tained information about the financial support of graduate education and
about the numerous constraints on support that are now appearing. He referred
also to the fact that in a number of Federal programs the stipends for fellow-
ships/apprenticeships are proving woefully inadequate. Finally, data obtained
from the Council of College and University Placement Bureaus indicate that
although demand in the employment market for holders of the baccalaureate was
holding up very well, the number of job offers for holders of the Ph.D. had
decreased by 31% and the number of offers for master's-degree recipients had
decreased by 35% in the last year.

Dr. Handler questioned the applicability of the data that had been pre-
sented concerning job offers for holders of the doctorate. A more significant
question would be whether there were any unemployed Ph.D.'s. Industry was
probably reducing the number of offers to Ph.D.'s this year as compared with
previous years. A church-related liberal-arts institution that advertised for
a scientist for its faculty this year received some thirty-seven replies to
its advertisement. This was a new and significant development in the employ-
ment situation of Ph.D.'s, but did not necessarily mean that Ph.D.'s were
without jobs. The comment was made that a number of job offers did not go
through the placement offices on many campuses. It is worthy of note, too,
that job offers to recipients of the baccalaureate degree were up 11%. Is
this an effect of the draft? Comments from industrial representatives indi-
cated that some companies were inhibited from hiring Ph.D.'s by the high
salary levels now prevalent. Professor Miller commented that there were not
as many good offers to Ph.D.'s this year in many fields of the social scien-
ces as in previous years.

Dean Magoun said that the emphasis on evaluating graduate education has
too often centered on a supply/demand question. We tend to go around and
around on these matters, without obtaining new information that allows us to
break out of the circle. He recommended that we consider the quality of edu-
cation and its relevance to what the person does in his career. We should
study the performance of former fellowship holders and look at some of the
NSF parameters for quality in graduate education. We need objective data.
Dr. Arlt suggested that other criteria than those employed in the Cartter
study be used for judging the output of departments. We should consider some
of the more objective measures as well as the opinions that were relied upon
in the Cartter study.

Mr. Kearns said that the problems facing graduate education impressed
him, as a representative of industry, as being marketing problems. Graduate
schools and others interested in graduate education might have something to
learn from marketing people who have developed techniques for evaluating the
reception being given to products. Dr. Bueche asked what would be the result
if the country started afresh. Suppose that we had no system of graduate edu-
cation. What kind of a system would we design to solve educational problems
in this area? Dr. Arlt commented that we should ask whether we need a highest
graduate degree and whether it should be the Ph.D. for everyone. We have
oversold the Ph.D. Dr. Morse said that he was concerned about the rigidity

of graduate programs, which provide little flexibility to meet new educational
needs.
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Dr. Carter said that the graduate education system impressed him with
its stability. This is probably due to the kinds of satisfactions it offers
to those most immediately concerned---the students and the graduate faculty.
What other kinds of satisfactions could be provided to an individual, either
a professor or a graduate student, that would replace the satisfactions of
the Ph.D. if there were no Ph.D. programs?

Dr. Shannon commented that greater diversity is occurring in graduate
programs in the biological fields. It is also worthy of note that there are
longer periods of study for graduate students, even though the people who
enter graduate schools are better prepared for their work as a result of un-
dergraeduate education. Dr. Shannon also remarked that the cost of research
is going up so fast that we may not be able to employ as many research scien-
tists in the future as we have in the past.

Dr. Weaver said that he had just returned from a trip to Germany during
which he consulted with West German educational authorities. He said it
would pay us to look again at what is happening within the German system.
The Germans are now running into the problems of mass education that we have
had for some time. Specialization is not going to continue to do the job
for them that it has in the past. He went on to say that we need to make
graduate education relevant to our students. He was not at all sure that the
situation on the campuses this fall would quiet down as much as Dr. Arlt felt
that it would. Students were going to zero in on the relevance of their edu-
cation. The usefulness of the Ph.D. as a preparation for work in industry
was being questioned. The usefulness of the Ph.D. for undergraduate teaching
has also been challenged.

Dr. Fusfeld asked how the problem of graduate education differed from
what it had been four years ago. He thought that there were several signifi-
cant differences: first, the greater numbers of students enrolled in gradu-
ate schools and greater numbers of higher degrees granted; secondly, the lack
of an infinite amount of money for graduate education; and thirdly, the more
restricted number of job choices for the student.

Morning Session, Monday, August 25, 1969

Herbert Carter, Chairman

Dr. Carter opened the session with some announcements about procedures
that would be followed during the rest of the conference. Working groups
were being organized to consider some of the questions of graduate education
that had been outlined in the program. He suggested that the members of the
conference sign the sheets in the lobby to indicate the working group in
which they were interested. Each working group would be asked to prepare a
rough-draft statement of findings and recommendations after their discussion
of the problems. Tomorrow morning, the chairman of each working group would
present to the whole conference the results of their discussion, and the re-
sults would be discussed. The present session would be devoted to discussion
of all the topics to be discussed later in the day by the working groups so
that everyone could comment on questions of great interest to him.
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Dr. Carter then opened the discussion of the questions for the morning
session by stating some of his personal views about graduate education. 1In
the first place, the input to graduate education is much more diverse than
previously. In an earlier day, graduate students were highly selected and
came to graduate schools with a burning interest in doing research and
obtaining the necessary preparation for careers in research and university
teaching. This is no longer the case. Graduate students are a more hetero-
geneous group now. An increasing number of chemistry graduate students, for
example, are not devoted to research. Several years ago, Dr. Carter said,
ten out of ninety of the chemistry graduate students at the University of
Ilinois wanted some alternative to the Ph.D. program in chemistry for them-
selves. This year, forty out of 110 wanted an alternative. A number of
graduate students asked that a program or seminar in environmental problems
be started to meet their interest in that field, and this was done. But the
interest of increasing numbers of students in alternatives to the Ph.D. was
something that gave him concern. Disturbing signs were also showing up else-
where. For example, a recent supplement to the Harvard Crimson had to do
with university research and contained a recommendation that Harvard get out
of Federally sponsored research entirely. Dr. Carter was also concerned
about the relentlessly rising cost of graduate education. It now costs about
$10,000 per year to train a chemist, $13,000 per year for a biologist. The
space problem of graduate education is becoming more serious. The University
of Illinois at Urbana will have to expand its research space by 75% if pres-
ent enrollment trends in graduate work continue. One also has to think about
the problems of how to motivate and educate people to meet new problems.
Examples of new problems would be the del.very of health care and applied
problems of various kinds in the sciences. We should ask how appropriate our
graduate education system is for meeting these needs. He thought that a pro-
fessional degree should be considered, but should be generalized in some way.
We need to sell to the public the desirability of supporting graduate educa-
tion, and above all we need some alternative to the research-based Ph.D.

Inviting discussion, Dr. Carter asked whether it were true, as Dr. Cooke
claimed, that we will be short of graduate students. (See paper by W.D. Cooke:
"Some Questions on the Future of Graduate Education in the United States.")
Surely there is a demand for graduate education, and large numbers of students
are presenting themselves for graduate work. Dr. Cooke replied that although
the assumption is made that there will be a huge influx of students into grad-
uate work, he thought this assumption should be challenged. There is evidence
that prospective graduate students will be in short supply in the face of grow-
ing numbers of graduate programs. The developing universities are trying to
raise their status by launching graduate programs,although they put this in
various pious ways. This sort of thing is occurring at each level of higher
education. The two-year colleges are trying to become four-year colleges, the
four-year colleges to become universities. Dr. Cooke said that what caused
him great concern was that social and economic pressures for some time have
forced students to go to college as undergraduates when they were not highly
motivated to learn. This pressure is now developing in graduate education.
Students also want different kinds of programs. In a seminar for graduate
students at Cornell the students decided they wanted to discuss the effect of
pesticides, the role of science in society, etc., but they were being forced
into the traditional programs in graduate education. Students face a hard
decision not to go to graduate school. The easy decision is to go on with
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their formal education. They will receive support, and they will have four
or five more years of student status without further responsibilities.

Dr. Cooke suggested that the decision to go to graduate school should be made
harder. He was impressed by the fact that those who pay tuition at Cornell
as graduate students, about 5% of the total, are highly motivated as students.

Dr. Carter asked the opinions of others on this point. Is there in fact
a floating population who should not be in graduate school at all, or is it
that the people in graduate school need different kinds of programs?
Dr. Sawyer asked whether the draft had not had an effect on graduate-school
enrollments, keeping people in graduate school who were not highly motivated
for graduate work.

Dr. Shannon commented that the data base often used in discussing gradu-
ate education---the undergraduate population---is misleading. One usually
asks what percentage of the undergraduate population is now going to graduate
school and compares the present percentage with that in previous years. But
the present undergraduate population is a much more diverse group; more peo-
ple in the age group, including the disadvantaged, are now going to college.
Perhaps it is no longer valid to use the same percentages in determining what
would be appropriate numbers of students going on to graduate school. The
present situation gives a broad sense of unreality to the whole examination
of numbers in graduate education. In the past, there was very stringent se-
lection of graduate students. However, this was thought to be discriminating,
and the country now follows a less stringent policy of selection.

Dr. Bronk commented that the kinds of education offered to graduate stu-
dents were of extreme importance and should be examined closely. He was im-
pressed, when he was at Johns Hopkins University, by the fact that many peo-
ple in literature, for example, went into their field as graduate students
because they were interested in literature. In their graduate programs, how-
ever, they found that they had to become very specialized and often lost
their interest. They often are ineffective teachers. On the contrary, some
of the better secondary schools, such as the Lawrenceville School, attract
able generalists who are not so specialized that they cannot bring apprecia-
tion and enthusiasm for their subject to their students.

Dr. Miller said that the comments by Dr. Cooke and Dr. Shannon were
highly valid. We have been providing special premiums to students to go into
basic research fields. A prestige system has been set up that encourages
them to do this, but does not pay sufficient attention to the quality of the
people going into these fields or to their enthusiasm for research. Fellow-
ships, scholarships, the draft, and other influences have moved people in
this direction in the graduate schools. These pressures at the margin have
moved them away from other areas where their services were needed, such as
medicine, business, etc., into the more traditional scholarly fields. Gradu-
ate deans all over the country are recruiting graduate students assiduously,
using these premiums and subsidies. Dr. Miller went on to comment that busi-
ness, to be sure, pays for the educational product when it employs Ph.D.'s,
but does not pay the full price because of these subsidies. The comment made
the previous evening, that industry was now opting for baccalaureate-degree
recipients because of the high salary expectations of the Ph.D.'s, was signi-
ficant. He wondered what would happen if industry had to pay the full cost
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of educating a person to the Ph.D. There is a problem here of the allocation
of national resources. Is it more in the national interest to subsidize lar-
ger numbers of these people or to support the preparation of others in other
fields? Some key questions are (1) whether this is worth the cost, and (2)
if it is, whether we have triggered the system at the margin to push people
in the right direction. Finally, no premium is put upon innovation in the
universities. Faculties are not encouraged to develop new programs. We need
new programs, not more output from the research-based ones in the arts and
sciences.

Dr. Weaver said that he had a feeling we were fighting the "Chinese
armies"---the faculties of U.S. universities. They are unwilling to change.
They have built a protected way of life, a tidy little enclave. The reward
system is based on research and publication, and the faculties want to do re-
search. They want graduate students, lower teaching loads, and people to
take over the teaching. A newly appointed young faculty person brings in all
the old prejudices and wants to replicate the system in which he himself was
educated. Dr. Carter commented at this point that we need the equivalent of
"genetic engineering" for our educational system. Dr. Weaver went on to say
that the problem of graduate education seemed to him to be soluble only in
changes in faculty attitudes. We must work at the pressure points if we want
change. Dr. Reitz commented, however, that one must also look at the role of
the administrations in setting up such a reward system in the first place.

Dr. Page said that the data base indicates continued strong growth. We
have probably oversold the Ph.D. and in the process have depreciated the mas-
ter's degree. Should we not attempt to upgrade the master's degree?

Dr. Cooke replied that in his opinion the fight to rehabilitate the master's
degree had been irrevocably lost. He thought, however, that one could have

an effect on this situation by cutting down the financial support of students.
Dr. Page said that the two-year colleges and four-year liberal arts colleges
are seeking Ph.D.'s for their faculties. Are Ph.D.'s really needed for this?
Dr. Weaver commented that accrediting agencies demanded, or at least reinforced,
this interest. Dr. Arlt said that this was no longer true; the accrediting
agencies have quietly dropped the Ph.D. count as one of the criteria for
accreditation.

Dr. Crawford said that he was concerned about the criticisms of the Ph.D.
he was hearing without any accompanying statements about the many good things
about Ph.D.-degree programs. It is not altogether a matter of prestige that
people want the Ph.D. themselves and that colleges want Ph.D. holders. The
teacher, even in a four-year college, needs current awareness of his subject
to make it interesting, alive, and relevant. To possess this, the teacher
mist have had some kind of research experience---in order, for one thing, to
acquire the cynicel view toward the printed page. He must have had the expe-
rience of looking behind the published statement at the investigation which
supported it. Publication is a process by which a man "keeps his thoughts
clean", and the Ph.D. program provides this. We must keep in mind the posi-
tive features of the Ph.D. program at the same time that we try to correct
its deficiencies. Dr. Morse replied that this could be an argument for re-
search experience by graduate students and that he agreed very much with this.
However, it did not mean that every graduate student needed to get the Ph.D.
Dr. Crawford said that he would accept this, that one might very well diminish
the size of the Ph.D. project in general and perhaps considerably for some
students.
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Dr. Mcrse said that last night the group regarded the emplcyer as the
consumer, then the student as the consumer, and now the group was talking
abcut the faculty as the consumer in the graduate education system. He felt
that we should concentrate on the student---the student should be the con-
sumer. Under the present system, the student has no alternative to the Ph.D.
He thought it was important for us also to clarify our ideas about the system
we are talking about. What are the entry and exit points? Dr. Carter added
that we should also find out for which jobs that society wants done the Ph.D.
is not the most appropriate preparation.

Dr. Bueche said that he talked to many young Ph.D.'s, and his impression
was that a goodly number of them were not excited by their graduate work. Em-
ployers generally see this. The young Ph.D.'s do not sense the significance
of their work. They do not see their graduate work in the perspective of
later need. Dr. Bueche said he often asks a young Ph.D. what was the signifi-
cance of his Ph.D. research. Most of them, quite independently of the school
vwhere they did their work, cannot give a satisfactory answer. Whose fault is
this? It is partly the fault of the student, but also of the professors. He
cited the resistance to change of many academic programs. Materials science
is a good example. Chemists and physicists are still stuck on this kind of a
problem. Why don't they seek out new problems, more challenging ones? Stu-
dents are not challenged because professors are not inspired.

Dr. Harris commented that in one of his visits to universities he talked
to students about envirormental problems, the problems of pollution of the
atmosphere, the pesticides, drugs, etc. He found the students extremely in-
terested. However, when he talked also to one of the professors, the profes-
sor said that he saw no reason for getting into these socially related prob-
lems because pure chemistry was exciting enough.

Dr. Bueche called attention to undergraduate education. Little has been
done in innovation there. He felt that bright new ideas are just not rewarded
in universities.

Dr. Cooke commented that the answer to Dr. Bueche's question about why
Ph.D. research was done was "to get their Ph.D.'s". Dr. Page asked whether
the people at this conference knew what they were in graduate school for when
they were students. Dr. Weaver commented that we need to break the migratory
laws of the system of graduate education.

Mr. Kearns returned to his suggestion of the previous evening about mar-
ket analysis. He said that an affirmative approach to the problem of graduate
education is needed. We should ask what are the problems and what are the
needs, now and in the future. We should look into product design. In the
past, we could "sell" everything produced; now we must look more closely at
the product. Dr. Morse asked who is the consumer in this kind of a study---
the student? Mr. Kearns said that, in his opinion, society is the consumer
because society pays for graduate education.

Dr. Carter said that the group should look at the diverse needs for grad-
uate education. Should not physics and chemistry, for example, be involved in
the education of political scientists? What are the inputs needed into the
creation of new institutions of society? Dr. Bronk asked what graduate
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education does to encourage continued learning. He had been impressed by the
paucity of individual libraries of Ph.D.'s. Dr. Morse said that we should
not judge the magnitude of nationel problems by the numbers of Ph.D.'s in
presently related fields only. We should not rely only on present building
blocks.

Dr. Arnold commented on the velues system involved here. Students who
are approaching their Ph.D.'s want to stay profesionally alive. They see the
possibility of doing this only through research and are reluctant to take
Jjobs in colleges and small universities where research will not be possible.
We should mske teaching jobs more attractive as teaching by providing reason-
able teaching loads, assistance, and various other forms of support. If this
kind of attention and assistance were given to young Ph.D.'s, they would be
willing to take teaching jobs rather than to consider only research possibil-
ities. We might then have some alternatives to the proliferation of graduate
programs.

Dr. Carter reminded the group that Harvey Brooks has suggested that a
standard four-year Ph.D. program be developed. Postdoctoral work then would
provide the extra time and experience in research needed by future research-
ers. The medical fields have done this more than the basic science fields.

Dr. Crawford commented that one could retain good faculty in the smaller
places with a little help of the kind Dr. Arnold had suggested. Young people
think that the only alternative to a graduate program is a 2lU-hour teaching
load and that such teaching loads are characteristic of the undergraduate col-
leges. The country needs more undergraduate schools, but relatively few new
graduate schools. We must think about ways of getting young Ph.D.'s into the
four-year colleges which do not need many research-oriented Ph.D.'s. How can
one get hard information on this---is marketing research needed? The Univer-
sity of Minnesota has tried this in a survey of its own Ph.D.'s to find out
the extent to which they consider their graduate education relevant to what
they are now doing.

Dr. Cairns said that these studies were of a "need-responsive" sort.
We should find out what people think about the graduate education they them-
selves received. We should find out what employers think of the graduate edu-
cation of their employees. Was it useful for their present work? Did the
students overlap with other departments in their graduate work in order to get
a broader view? The trouble is that we are dealing with a very closed system,
one that is medieval in its origins. Politicel pressures and economic pres-
sures, however, are less important now than they were in the days when univer-
sity education was being formed. Why should the system be so isolated from
the rest of society? The difficulty is that one is dealing with an isolated
system that is trying to reform itself.

Dr. Weaver said that undergraduate teaching is one of the important mar-
kets for Ph.D.'s. We should educate a different kind of person than the
research-oriented Ph.D. for this sector. Deep specialization is the problem
here. Dr. Arnold said that his calculations showed that, if one wanted to
keep teachers of undergraduates intellectually vital, it was less expensive
to provide them with help than to set up new graduate programs. Dr. Harris
said that need-responsive studies in this case might reveal what the
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preparation should be. Dr. Cooke asked what prompted the Rockefeller Insti-
tute to become Rockefeller University. He thought that this was a question
whose answer would be significant for the group. Dr. Carter said that, in
his experience, one cannot dissociate research from graduate teaching.

Dr. Dickey said that the group had been taking about discontinuities be-
tween the market and graduate education and between research and teaching.
We should look at the breaking down of discontinuities in many other places.
For example, the discontinuity between good secondary education and undergrad-
uate education is fast disappearing. There is now much less difference be-
tween work in the better high schools and work in undergraduate colleges than
formerly. We need to hook up our examination of undergraduate and of graduate
experience. Motivation for graduate study must be present from the undergrad-
uate years. It is difficult to bring it out at the graduate education level
if it does not already exist there.

Dr. Bronk returned to Dr. Cooke's question and said that of ten research
institutes in this country and abroad, comparable to the Rockefeller Institute,
only Rockefeller had survived because it became a university and had young
people coming through. Dr. Morse said that the Woods Hole Oceanographic Insti-
tute was somewhat similar. Dr. Bronk said that they work with Harvard and MIT
in their graduate programs. It is important not to become a graduate institu-
tion for prestige reasons only. Dr. Cooke said that if we cannot decouple re-
search from graduate teaching, perhaps we can decouple graduate education from
degrees.

Dr. Weiss then reported on "marketing" surveys being conducted by the
Carnegie Commission. They are collecting opinions from faculty and from
Ph.D.'s about the success or failure of graduate education. They are also
doing some strictly demographic studies. Their investigations indicate that
by the 1970's, about 50,000 people per year will want Ph.D.'s, not including
the disadvantaged. If the latter are included, the number would be more like
80,000 per year. There will be, however, a leveling off of graduate enroll-
ments in the 1980's. On the financial side, he could foresee no additional
Federal funds for domestic programs in the immediate future. The assumptions
underlying this forecast were that the tax bill would be passed, the welfare
package passed, the Vietnam war phased out, and the uncontrollable programs
such as medical insurance, interest on the debt, etc., would continue to ex-
pand. No money for domestic programs will therefore be available, and one can
assume that there will be continued and even greater frustration for research-
trained Ph.D.'s seeking funds to support their research.

Dr. Magoun commented that the suggestion of a marketing survey was the
one positive suggestion that had emerged from this meeting so far. We very
much need this kind of information. The Carnegie Commission will be able to
contribute to this, but would not be able to solve the whole problem. We
should consider what was done in previous surveys of graduate education. Two
of the most notable were the one conducted by Berelson at the end of the 1950's
and the one by Allan Cartter. These were broad surveys over the entire country,
with questions designed around the foci of interest at that time. These foci
have now changed, and the information should be updated. We should consider
possible approaches by this technique rather than make up a number of ad hoc
recommendations not based on valid and current information. He said that the
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COSPUP studies had not tapped all of the possible sources of information.

One should consider what the OSP Doctorate Records File could contribute. It
contains information about the postdoctoral plans of new Ph.D.'s. We need to
look also at the output of non-Ph.D. degree programs. Should not the collec-
tion of information be widened to include them? Also, the study of postdoc-
toral education in the United States contains a great deal of information rel-
evant to graduate education. The report on that study will be published this
fall. All of these should be looked at as possible models for collecting and
interpreting information about graduate education.

Mr. Kearns suggested that we follow a disciplined, analytical approach
to the problem rather than a strictly operations research approach. One
should define the problem, look at the system, consider the need, consider the
various alternatives, and prepare a set of weighted alternatives. Someone---
an "astronomer royal'---should then examine the results and organize the pro-
grams for action. Dr. Kidd commented that the trouble with the Berelson and
Cartter studies was that they were all internal to the system. A broader exam-
ination of graduate education is needed, not only introspective examination by
graduate deans. The two-year colleges, the four-year colleges, industry, and
other interested sectors should be brought into the examination. The whole
range of problems should be considered.

Dr. Bueche said that in his opinion we need a whole series of coordinated
studies. We should look at the whole system and ask what are the needed out-
puts of trained people. He suggested three studies, of which (1) and (2) would
be inputs to (3): (1) a study of people needed for teaching, to be conducted
by representatives of colleges and universities and government, but not only
graduate deans; (2) a study of the needs of commerce and industry for highly
educated people, to be headed by economists and industrial people, with some
university people taking part; and (3) a consolidating study by a presidential
comrmission, composed of top economists, govermment officials, university presi-
dents, and others, to develop guidelines for Congress to use in setting support
levels for graduate education and research and development. Dr. Bueche said
no one has told Congress how much R&D is needed and how many Ph.D.'s are needed.
He was not sure that research and development in industry would continue to in-
crease as it had in the recent past. Perhaps a slowdown in the rate of produc-
tion of Ph.D.'s is indicated, to be accompanied by a corresponding increase in
the number of people holding special types of advanced degrees. Dr. Harris
said that we should add a third sector to the studies Dr. Bueche suggested---
the public sector of government, including local, state, and national govern-
ment. Dr. Crawford said that the results sought should be not only the numbers
of Ph.D.'s but also the types of preparation needed. Dr. Bueche said that he
agreed with both of these suggestions.

Dr. Sibley mentioned the work of the Commission on Human Resources and
Advanced Education. Their report will be published this fall. He said that
he was not entirely satisfied with the results of the Commission's work, but
that the organization of the Commission furnished a possible model for the
mechanism being considered here.

Dr. Kidd issued a mild warning. Any effort of the kind now being dis-
cussed would not produce an authoritative, dispassionate analysis but rather a
statement based on certain assumptions. It could yield a high-level,
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sophisticated statement of needs and recommended action, but not a completely
disinterested one. Dr. Bueche said that he agreed, but that any guidelines
provided by such an activity would have to be updated from time to time as the
situation changed.

Mr. Kearns at this point drew some graphs on the blackboard, illustrating
his ideas about the growth of the market for any product with time and how
that was related to the rate of growth. He commented that growth is needed
for life in any kind of a situation and that w= should not be thinking about
eliminating growth completely. Dr. Cooke, however, said that growth without
limitations is not necessarily good. The undergraduates at universities are
saying this very loudly these days. They do not want to be forced into the
growing system of the kind that they see around them. This is leading to im-
portant social problems.

Dr. Shannon then commented that it was difficult to be wholly logical.
In our approach to these problems we have talked all around the various ele-
ments. The important topic, in his opinion, was the Federal intent, or the
Federal perception of need. Federal policy for support of science and re-
search has been based for over a decade on the physical defense of the coun-
try, space, and health needs. Comparable needs are now emerging that do not
demand the technical content of these three. Urgent sociological problems
that we now face demand a technically less sophisticated approach. For this
reason, the tendency to project the last twenty years into the next twenty
is invalid. One first must make some type of social model for the future and
see what it would require of graduate education. He was troubled about the
data base used for projections, about which he had spoken earlier. He was
also troubled about the lack of consideration in our discussion of the under-
lying social forces.

Dr. Bueche commented that he was worried about the problem of providing
the national resources needed to treat these pressing social problems. We
must not forget what must be done to produce the wealth needed to solve these
problems. To insure that we have these resources requires that our industrial
base be competitive worldwide. Looking abroad, we see the possibility that
the technological gap may be turned against the United States. We must not
lose the basis for industrial production in our concern for the solution of
important social problems. Both must be considered in thinking about the prob-
lems of training high-level manpower. Dr. Shannon replied that he did not
mean to imply that modern technology would not be needed; rather, that the new
problems would be added to the old ones.

Dr. Carter said that the comments by Shannon, Magoun, and Bueche all have
the common feature of pointing to the need to describe the future needs for
highly educated people and that the attention of the conference was now direc-
ted toward something that he thought was highly significant.

Dr. Fusfeld said that in thinking about Dr. Bueche's suggestion he was
ready to accept the need for collecting statistical data, but that caution
should be observed in doing this. He felt that a number of projections of
need for scientists and engineers had seriously missed the mark. One must go
beyond the numbers and look at their significance, particularly at the activi-
ties that the people who are being trained will engage in. He reported briefly
on a survey of industrial utilization of physicists being conducted by the
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American Institute of Physics. The ATP is trying to determine the attitudes
of industry towards people with preparation in physics and to describe the
ways in which these people are being utilized. One of the questions that was
asked of industrial managers was whether they felt that their company faced
a shortage of Ph.D.'s or already had a shortage of Ph.D.'s in physics. Most
of the managers said that they had a shortage, but on the other hand they
reported that none of their significant programs of research and development
had been delayed as a consequence. One must therefore be ready to interpret
any data that come out of needs surveys.

Dr. Bueche said that one must be careful about who supplies the data con-
cerning need. Personnel people make their living from hiring personnel and
interpret needs and supply data in a different way from others who would not
have that direct interest. Dr. Kidd said that we should not lose sight of the
quality and flexibility of the products of Ph.D. programs in playing the num-
bers game. Numbers of degrees granted alone are not sufficient.

Dr. Tischler said that the point of view presented by Dr. Shannon seemed
to him extremely important. How can one convince Congress of the need to sup-
port graduate education and research and development? Does a presidential
commission do any good? Dr. Shannon replied that he had little faith in the
ability of presidential commissions to have a very deep effect on problems.
The way in which the budgets of the National Science Foundation had been
treated illustrates the problem. The Jjustification of the NSF budgets has
been based on the need for fundemental research. On the contrary, the health
programs took off because of broad public appreciation of the problems in the
health field. The effect of Sputnik on space programs and seience edueation
programs was also broad, and those programs received broad support. He added
that there are many educational expenditures at the Federal level that go be-
yond the formal programs that we have been discussing here. Education/manpower
expenditures external to the Office of Education for fiscal 1970 amount to
3.8 billion dollars. This is an extraordinary mixture of activities by the
Office of Economic Opportunity, the Department of Defense, the Department of
Labor, etc., including such things as development of "civilian skills". This
mixture confuses the issue. The Federal establishment needs to express its
public purpose in education and has not done this so far. It may be possible
to deflect some funds from certain areas into other more productive activities.
We should try to get a statement of Federal intent in this area. In the mind
of Congress, there is a decoupling between science and education because the
agencies have not done a good job of coupling them.

Dr. Bueche asked how we can get Congress to understand the trade-offs
and settle on some of these goals. Dr. Shannon said that presidential commis-
sions don't reach down into the structure of government and affect the alloca-
tion of resources. He suggested that a council be set up similar to the
Council of Economic Advisers to cover science and education. It would comprise
a small but full-time group who would bring in advisory groups of specialists
as they might be needed. He said that any group that is purely advisory, sepa-
rated from the capability of affecting allocation of funds, is not able to be
very effective within the Federal bureaucracy. Dr. Bueche commented that the
establishment of such a council might be one of the recommendations of this
group. Dr. Kidd said that he thought no one mode of operation would produce
the desired results. We need a plurality of effort.
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Dr. Arlt said he felt very uneasy about this recommendation. Do we want
the Federal govermment to tell graduate education what to do? Dr. Weaver re-
plied that educational people have not been talking about these problems and
there has not been an input to govermment circles of their views.

Dr. Crawford said that what was probably needed was an advisory group that
would carry on continuing studies and maintain a data base on a continuing
and current basis. Dr. Bueche said that it would be necessary to develop some
practical limits as to the area of concern; we were not proposing, obviously,
a study of all educational problems. Dr. Shannon replied that he was not sug-
gesting that we try to solve all educational problems. He went on to say that
the Council of Economic Advisers originally did not have much influence within
the Federal government, but had gained it in time. The problems that the Fed-
eral government faces required it. Something similar might happen in the near
future with a science and education council if one were formed.

Dr. Carter said that the first three studies suggested by Dr. Bueche must
come before any efforts of this kind, i.e., to set up a council or some contin-
uing body, would succeed. We must define the need for trained people, and the
surveys and studies would help to do that. Dr. Bueche said that he agreed.
Industry has not spoffen up about these needs heretofore. Why was this? Indus-
try should take part in these discussions, because if universities alone say
these things the statements seem to be examples of special pleading. He had
not seen this kind of participation from industry. Presidents of industry have
not said these things.

Dr. Shannon said that possibly something might come out of hearings of
the Daddario Committee. Although it may not be wise to concentrate all science
activities, it may be good to concentrate the policy formulation at least.

Dr. Weiss said it would be very important to get Presidential sponsorship of
the proposed council, and Dr. Shannon said that he agreed. The council should
involve both the Executive Office and the Secretaries of the departments that
would be most affected.

Dr. Bronk said that he could support the idea of involving groups exter-
nal to the graduate-education community in the effort to support graduate edu-
cation. He cited as an example the work of the Committee to Save Library
Funds, of which he was chairman. He was able to get people from the outside
to serve on the committee and to present testimony about the need to provide
financial assistance to the universities. The committee was able to create a
groundswell of support for these funds among people who were concerned with a
reevaluation of national policy in this area. They stimulated columnists to
write about the problem and people to write letters to Congressmen. As a re-
sult, they were able to get a 1.1 billion dollar restoration of funds for
this purpose.

Dr. Cooke expressed some personal pessimism about the willingness of
academia to support some of the things that we were talking about here. He
said that the academic establishment will probably never take a stand in favor
of changes in graduate education. No one there wants to make a decision. They
believe in the hands-off policy in graduate education---no limitations on their
freedom to conduct it as they see fit. Someone outside the graduate education
community would have to make the decisions. Before anything effective could be
done by the graduate education community they would have to clean their own
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house first. There were many very difficult and serious problems that would
have to be worked on internally.

Dr. Crawford replied that there was some truth in this. He asked whether
the proposed council or some type of central focus should be set up under the
Four Councils to give it the kind of broad sponsorship needed. Dr. Kidd said
that such an organization or such a sponsorship would not meke possible an ef-
fect on the budgetary process within the Federal establishment. Dr. Shannon
said that at present there was no place for the educational community to go to
in order to register their support or to have an effect on Federal policy and
programs. Dr. Crawford said that the Selective Service situation provided an
example. There had been no consensus expressed by the academic community on
the drafting of graduate students, and only here and there had a voice been
raised from the academic community about these problems. Dr. Bueche added
that industry also did not protest the draft regulations.

Dr. Arnold suggested that perhaps industry did not need as many top-level
People in research and development as formerly. Dr. Bueche said that we could
not afford to be complacent in that respect. He cited Japanese competition,
which is becoming increasingly keen. He said that a number of American compa-
nies had set up foreign manufacturing facilities in the Far East to reduce costs.

Dr. Harris said that we have been bearing down on the education community
in this discussion. We also need to push industry to consider activities to
develop their own staff. Dr. Carter said that there was a five-year lag in
preparing Ph.D.'s. He wondered whether there had been any planning in industry
for manpower requirements. Dr. Harris replied that he was aware of very little.
In any case, there is a need to look at plans every three months, on a kind of
a rolling basis.

Dr. Shannon asked whether any information were available about Japanese
education programs for people in industrial research and development.
Dr. Bueche said that what impressed him was that the Japanese had no hesitation
in taking a new idea and improving it. They were quite different in this re-
spect from Americans. He thought that the Japanese in fact were more innovation-
oriented than we were. He went on to say that our best-known inventors believe
that university training in this country in effect breeds innovation out of
people. Dr. Cooke said that in Japan they prepare people within industry for
several years before putting them into development work. Here, our practice
is to shift people into sales after a few years of work in research or develop-
ment and to lose the usefulness of the earlier training.

Afternoon Session, Monday, August 25, 1969

The session was devoted to meetings of small working groups. Their
reports are presented below.
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Morning Session, Tuesday, August 26, 1969
Max Tischler, Chairman

" Dr.Tischler said that the first item of business would be the presenta-
tion of reports by the chairmen of the working groups that had met Monday
afternoon. He called first on Dr. Weaver to present the report of Group 1.

-0 -

Report of Working Group  (Monday)

John C. Weaver (Chairman), Richard Armitage, Charles M. Kearns,
C. V. Kidd, H. D. Rhodes, Max Tischler, T. W. Tuve, J. Weiss.

Questions: Has the surge in the number of advanced degrees granted during
this decade established a sound basis for continuation in the
future? 1Is it leading to an oversupply of people with special-
ized research expectations? Has it occurred at the price of a
decrease in quality? Where are there deficiencies in our know-
ledge and understanding of these problems, deficiencies that
might require further study?

Group 1 interpreted the first question to mean: Can this growth be expec-
ted to continue? Their answer was: Probably not. The growth rate will un-
doubtedly slow. The consequence of continuation of the present trend (Fig. 1)
would be the production of something like 700,000 Ph.D.'s per year in the year
2000 at an annual cost of over $10Qbillion (Fig.2). Most of the group thought that
even lesser, but still great, increases in the rate of granting of Ph.D.'s
would not make sense, but a few were not so sure. Continued growth would de-
pend on two limiting factors: (1) the finding of new areas of demand that had
not yet been developed, and (2) the finding of new financial resources. Finan-
cing limitations will be an important constraint on the further growth of
graduate education. Private universities are in financial trouble because the
growth of philanthropy is limited; public ones are limited by the tax revolt.
Both public and private institutions look to the Federal government for help,
but the Federal government is cutting back its support.

The second question for the group was whether the increase in the number
of advanced degrees granted was leading to an oversupply of people with spe-
cialized research expectations. Group 1 feels that at present this is a
spotty picture. There is no great shortage at the moment in industry, govern-
ment, or teaching. Unless large new undeveloped needs are found, there could
be oversupply---in some fields before others. The group discussed at some
length whether industry were satisfied with the preparation given to Ph.D.'s.
Industrial people feel that many Ph.D.'s lack creativity and display rigidity
of attitude, intellectual arrogance, and basic insecurity because of heavy
specialization. Industry may decide to do more training of its own people if
this continues to be a problem.

Copyright © National Academy gf_ScLences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=20503

3606

ﬁ T T ] .n 1 I ]
P IRESE I 1R T I O O | e PTG [ 2 00 5 Y I S R 0 1T Y1 . : eaeafiaid I ENENE
— B Rl R 4111 i HISSUT REREE (TR PVIFIES DR SN . | | I Y N180 KNS TUNON SN POUR 1. : ! 1__m
RS- 0 LR SEEE FEW .S .- | S ST . NS VTS SUNN TR B S S S— + - b FLEWE hFR Y REA 54 i : or | > b b4 4 :
il 11 1t
¥ et .."l.ﬂ..Hw.-.“. HT e 580 B0 EE 11111141 DAAR A o it s
il i R0 HAGE! I il il & IREA NI i Il = i 11y
" i b L _ ! 1 Hedod o L1l Ll Ll el i SHE L
i I DEREE HIH ! 8 A A L I i@ B 6 2 0 IH 1530 FFENA BEEE 1 FFOH THETER
- - byt g T _h 1 : et e - 18 H - - B T+
B R A5 1 1 1 I S LI A - 4 - + -
KREE!I IMIERESN NN E N =- ot 4 1 |l O L HH
! l*_ I s I L 111 1
= —t B Rl e S e R
[t 5| H.M_T L 1511 (R0 BRBEE 16511 6501 IARA
T 1 . _ ik
I NS ISh d-tid _
£ 518 & 7 iEHaI i Lie S EERAH R
(WY 0111108 P2 CRUN 4 WU 9 5 {888 BeneE
il | { B84 bR } 83l
Ll | { 4 L I 11

T
s T'._.- Al
:
'
+

Vot R

20503

Fapa—— m
. i I oR IS L : : L 8823 |
S Bt L e - b m
PR 001 VD |1 L1 TE26 1 F27FS FURES RBEIE 10588 4 ) | 903 50 ﬂ-_
= TEE IZ00E SabuE W 4 B L aaill 4 .“r .lwlr
1T TR BN AERE 0 il | 1NRSNN RN
2 b i 3 boed 28831 SR
- |-+ res - - - ' e !
I UL LN 44 | L;..A_
! S| 9 Bl B ELA5RE BEEEE 1
I o I : u

s

Copyright © National Academy of Sciences. All rights reserved.

Report on the Conference on Predoctoral Education in the United States

http://www.nap.edu/catalog.php?record_id

1 i 15 }
| - ) SR T
L i 11
I
-t i S IR0 -
4 S FUTR SRRH RN TR R SN IAFLREENY L
[T 2 S EPTA 109 A _

1
-

B B A I e

L LE

M e R .._._...‘.,

S ol Y I R AR NEN A

13

F——

sQ XQ A0 39


http://www.nap.edu/catalog.php?record_id=20503

Report on the Conference on Predoctoral Education in the United States
http://www.nap.edu/catalog.php?record_id=20503

S T

i EANE EREEE RN

®10.0 | i Sk et o 1 1S =t 28 [ Y P SHEA] LN

- _;_;__ L__ — ._‘_._.__._._

I
|
[ | SEERE
I f 1 §E5E
1 1 I + =)
et et - o 2 | . =~ L l - 2l = l H P e e i 181 0 i A S - 11

Cosr oF GRADURTE EvochTion (cou.nas N Bu.uous>
i
I
|
i
h..*‘

1
URLIEERE

A
+ 4+t 4L 4 444
el gt 1 B | ] Eldaa T H |
- | L] L -'r‘_!l-l-.-:-f; |
, RSN EEENNSERABNSRERRAS
| NSNS ENERERERE L] L4
L ..._,..._:_EAlf..-Tilf..]]iT...l.
3.0 f L | e en
! J EENESECENSISREESESEIS i E= &
¥ i H ERES] SESENE
713 SEESSEEEEEEEEES=ai:s
] B =1 oy S ¥
=13 = {1 41 i
== i 7 o = t bt s =
3 { R = S o
1 { ] f e e
i B EES. - SSSSSSIKSES
=t B R : EEnEEaERCES
= : SESSEERs:

:.r_,':._-_?_.

8 o i

hmic v 1o i \ro [Z=T=] aooo
‘he inch \(EQQ

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=20503

Report on the Conference on Predoctoral Education in the United States
http://lwww.nap.edu/catalog.php?record_id=20503

- 54 -

Concerning whether a decrease in quality has occurred, the group believes
there are no solid measures for quality upon which to base an answer. The
group went on the basis of hunch and opinion. They believed that probably,
for the entire national scene, the graduate product is the best ever. Quality
has been elevated considerably. Opportunity and access have been increased.
The quality of work has been elevated especially in the middle-level institu-
tions. The group considered what has happened to quality in the top places.
The important questions are whether students are getting enough individual
attention in these large institutions because of large enrollments. In the
physics department of one major university, there were 260 Ph.D. candidates.
Twelve professors were there to work with them, but some of these had only
one or two candidates each, putting a large load on the others. In another
large institution, one professor was responsible for 65 Ph.D. candidates in
French literature. It seems likely that some reduction in quality is occur-
ring in the top institutions because of crowded seminars, classrooms, and
laboratories. There is danger that the major institutions will become less
excellent. The country may end up with mediocrity triumphant. We need more
information about quality effects, but it is not easy to collect.

Finally, Group 1 found a number of deficiencies in our knowledge.
(1) There is a need for new numbers and new projections of need; better sta-
tisties for market need for people with advanced degrees should be obtained
from govermment (all levels), education, and industry. (2) There should be
a reevaluation of exactly what it is we are counting. Do we need greater num-
bers of standard Ph.D.'s or do we need other kinds as well? Is teaching in
Junior colleges and four-year colleges being provided for? Are the needs of
industry being met? Or do these employers need a different kind of graduate
product? Is specialized and deep research training an expensive overkill for
these employers? When market surveys are made, we should try to match precise
credentials with precise jobs. There is a need to consider other kinds of
doctorates and to compare them with a variety of needs that have not been pro-
perly inventoried. (3) There is a need for information about new areas of
utilization of Ph.D.'s that lie just over the horizon. (U4) There should be a
study to determine whether there has been a deterioration of quality and how
we can improve quality for new needs.

-0 -

Dr.Mischler called for discussion of the report of Group 1. Dr. Crawford
said that some qualification was needed in the statement that there had been
no general deterioration of quality. Industry is evidently dissatisfied with
the product of graduate schools. Dr. Weaver explained further that industry
wes apparently concerned mainly about rigidity and narrowness, but was content
with the general level of competence of Ph.D.'s. Dr.Tischler said that he
agreed with this restatement. The Ph.D.'s he had come into contact with were
very well prepared. The one exception would be perhaps their preparation in
experimental work.

Dr. Cooke raised a general question. Do reports of the kind this confer-
ence is contemplating do any good? In reply, Dr. Reitz said that in the U.S.
Office of Education, in working on programs such as the NDEA, etc., the OE made
great use of such reports. They keep reports and refer to them. It is true
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that, at the top level of any agency, political considerations come into the
picture also to determine actions. Matters such as inflation have to be con-
sidered. Secondary political considerations are important. In the Office of
Education, for example, one of these decisions was that money would be put on
people rather than on things and that within this decision every effort would
be made to assist the disadvantaged. Recommendations on fellowships would be
extremely important to the Office of Education. Dr. Kidd said that in his ex-
perience reports have a cumulative effect on the tone of discussion. Rarely
is a report identifiable as the sole cause of an action, however. Good re=-
ports set a climate of opinion. They are often introduced into budget testi-
mony. Dr. Harris said that he thought it was important that these things be
put on record by means of reports because of competition with other needs when
agencies make up their budgets. Dr. Stone said that in his experience reports
had a cumulative effect, but seldom an immediate effect. Dr. Fontaine said
that because the National Science Foundation does not have all of the advisory
assistance needed and is not able to send its staff out to consult widely and
frequently, reports are extremely important and are very much needed. He
thought that the timing of a report was a crucial matter. For example, the
Gilliland Report on the needs for Ph.D.'s in the EMP fields had a good effect
because it appeared at a strategic time. Dr. Shannon said that a report was
important to the extent that it answered questions in the minds of the Execu-
tive, Congress, and others. Few important actions are unrelated to these re-
ports. However, academic reports have not been as effective as they could be.
Dr. Bronk said that the establishment and growth of the Woods Hole Oceano-
graphic Institute was an excellent example of something that originated from
a report, in that case the work of a committee of the National Academy of
Sciences. Another example was furnished by the work of the Committee on Atmo-
spheric Sciences in stimulating research in its area.

Dr. Morse said that he wanted to go back to the statement by Group 1
that no recognized shortage existed. He thought that it was probably not
fair to make such a statement in the absence of comprehensive and precise
knowledge. In his experience, anthropology and some other fields were expe-
riencing a short supply of Ph.D.'s. Dr. Weaver replied that he agreed that
information was spotty. His group simply said that there were no very notice-
able shortages. Dr. Morse said that in some fields the shortages were very
noticeable---medical doctors, for example, and city planners. Dr. Arlt said
that in the humanities a number of shortages exist. He referred to the report
of the Committee on Graduate Education in the Humanities, which will be pub- -
lished about December 1lst of this year.

Dr. Magoun returned to the question of what reports accomplish by point-
ing out that the recommendations of the Commission on Humanities in 1964 led
to the National Endowment for the Arts and Humanities.

Dr. Weiss said that shortages should be compared with the willingness of
society to pay for services. He pointed out that at one major university
there are five historians of science looking for jobs.

Dr. Harris now presented the report of Group 2.
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Report of Working Group 2 (Monday)

Milton Harris (Chairman), Arthur Bueche, Bryce Crawford, Alden
Dunham, L. H. Farinholt, Thomas Fontaine, Lawrence Hafstad,
Carl Krieger, Sidney Millmsn, Wayne Reitz, Frederick Stone.

Questions: Do present doctoral programs in fact inculcate rigid attitudes
toward research specialization? Will present degree programs
satisfy the needs of industry, government at all levels, and
the universities and colleges, including two-year colleges?
Are the expectations of graduate students concerning their
degree programs being met? Where are there deficiencies in
our knowledge and understanding of these problems, deficien-
cies that might require further study?

Question 1: Do present doctoral programs inculcate rigid attitudes toward
research specialization?

The overall answer is yes. However, there must not be a severe over-
reaction to this. The present system is not all bad. We do need a broad
spectrum of people. For example, the present system does well for producing
university professors. It also does well for producing specialists with
great depth of training (although here it was emphasized such people should
have broad vision) for some very large companies (General Electric, Bell,

Du Pont, ete.). For the small and intermediate companies, there is greater
demand for broader and more flexible people.

Such programs do very badly from the point of view of teachers for small
liberal arts colleges or junior colleges. Such programs do not do well for
overall industry, especially from the point of view of their influence on
motivation and attitudes of students. They do indeed tend to foster rigidity
in the student.

Question 2: Will present degree programs satisfy the needs of industry,
government at all levels, and the universities and colleges,
including two-year colleges?

The discussion here tended to overlap with the discussion of Question 1.

We do indeed need many Ph.D.'s, but these are neither the answer to nor
the fulfillment of our manifold needs. Industry, for example, can use more
good bachelors and masters. A number of such people, working with good re-
search leaders on good industrial programs, become equivalent to many Ph.D.'s.
Such people have the advantage of thus being trained in applied research with-
out developing mental barriers to this type of activity. It was suggested
that industry consider doing some of this as a complementary activity to that
of the university and on a basis which could conceivably lessen the great fi-
nancial burdens of the university.
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There was much discussion of the needs of liberal-arts and junior col-
leges. Their importance and needs are recognized, but we are not doing well
at staffing them. We need a different or an intermediate degree with status.
The Doctor of Arts degree was discussed at some length. There are a number
of problems raised, especially from a status point of view in competition
with the Ph.D. degree.

Running through the entire discussion was the question of motivation
or attitude as we envision them. They do not seem to be widely fostered by
present Ph.D. education. The graduate student, in his own mind at least,
does not seem to have a choice. If he does not get a position in one of the
better universities or research institutions, he feels that he is settling
for something second-rate.

Question 3: Are expectations of graduate students being met?

As pointed out in Question 2, the answer is yes only if the majority get
good university posts. In many instances, there is being created a mismatch
between expectations and needs. As a young Ph.D., who had to take a position
in a small liberal-arts college, stated, "This is a fate worse than death".
Another problem discussed by Group 2 was the feeling on the part of graduate
students that they would like to do more for the good of society, in a direct
social-action sense, than they are given the opportunity for in their standard
degree programs. They would like to do this as well as earn a living. More
should be done on this point to make students happier.

Question k: Deficiencies in our knowledge.

It was felt that we don't need too many further studies. Many of the
problems and needs are recognized. Continuing reappraisal in such rapidly
changing times will always be necessary. We also need better data. (There
is a tendency to get glib with superficial numbers.)

Rather than more studies, we need boldness, experiments, and action on
present ideas and suggestions.

It was stressed that government (State and Federal), through funding pro-
grams, could influence these trends and experiments. At the present time,
most government funding perpetuates the present research-oriented Ph.D.

Faculties of many universities appear to be major barriers to such inno-
vation. It also appears that the greatest resistance occurs in the ranks of
the younger faculty people.

Al11 agreed that "instant change" is impossible. After all, innovation
is a war, which must fight many battles. Progress will be made by chipping
away at the present system.

We must supply great needs in the following areas: (a) universities, col-
leges, etc.; (b) public service, and (c) industry. These are clearly inter-
twined. It must be remembered that massive support for education, as practiced
in the United States, cannot be done without a thriving and productive indus-
trial community. Similarly, a successful industrial system cannot exist with-
out a thriving educational complex.

-0 -
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In the discussion of the report of Group 2, Dr. Miller first asked about
the suggestion that industry might have to do its own training. What could
industry do in this regard that would be better than that done by universi-
ties? Perhaps industry should take on portions of graduate education.

Dr. Harris replied that they should, but industry would still be mainly depen=-
dent upon the universities. Dr. Millman said that industrial training would
in any case have to be supplemental and in the nature of continuing education.
Dr.Tischler said that in his company they have about 4LOO Ph.D.'s or M.D.'s.
They want the best researchers. But they want the universities to motivate
the student, to make the student realize that industrial research is honorable.
Secondly, they would like their researchers to be able to switch to new fields
and not be narrow and rigid. Dr. Bueche said that a number of companies
already have sizable educational programs. Their programs are not as strong
in continuing education, however, as they should be. Mr. Kearns said that
United Aircraft Company found educational opportunities too few where its main
plant was located. They gave support to Rensselaer Polytechnic Institute to
establish a campus near Hartford to offer educational programs; this center
has thrived.

Dr. Cooke asked whether there was too much focusing on formal education
as compared to informel training. He thought that informal training could be
very effective. A more serious problem is the continuing education of the
non-Ph.D. He is not encouraged by the system to go on. Dr. Harris replied
that it is true that there has been an overkill on prestige of Ph.D.'s. Non-
Ph.D.'s can rise more readily in smaller companies. Dr. Krieger commented
that this was true in his company. Dr. Millman said that there was less con-
cern about formal qualifications in industry than in the universities. The
universities insist on special qualifications much more than does industry.
Dr. Bueche said that in the research division of major companies the Ph.D. is
essential. It makes a difference to the employee in pay and other perquisites.
In operations, however, the situation is quite the opposite. The generalist
has the advantage. The Ph.D. is a specialist there and is at a disadvantage.

Dr. Miller, the chairman of Group 3, now presented their report.
-O-

Report of Working Group 3 (Monday)

John Perry Miller (Chairman), Robert W. Cairns, Herbert Carter,
W. Donald Cooke, John S. Dickey, Wayne C. Hall, Robert W. Morse,
John E. Sawyer, James A. Shannon.

Questions: What effect will social, political, and economic developments,
such as the draft, student unrest and dissatisfaction, pro-
tests, reaction, and the rising expectations of the disadvan-
taged have upon graduate education? Are imbalances developing
among fields in the granting of doctoral degrees, in view of
anticipated manpower needs? Where are there deficiencies in
our knowledge and understanding of these problems, deficiencies
which might require further study?
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The committee agreed that great changes are under way in the colleges,
resulting from the general problems of student unrest and minority students,
and that these forces are already hitting the graduate school and will inten-
sify. It was our conclusion that they will generate pressures for revisions
of graduate school curricula, some of which are long overdue, but some of
which may need to be resisted. Much of the pressure in the past has been at
the undergraduate level, but there have already been pressures for revision
of graduate programs and some response. The Chairman cited the parallel re-
vision of graduate programs in Political Science on several leading campuses.

The problem of standards for admission and performance of students from
minority groups, especially black students, are already pressing in the pro-
fessional schools. 1In the professional schools such as law and medicine,
where the curricula are influenced strongly by the requirements of external
professional groups or examination procedures, there is a widespread chal-
lenge to institutionalized authority, challenge in which both the minority
groups and others are engaged. This challenge is especially strong from
minority groups who feel urgently the need to increase the number of persons
from the minority groups who have the credentials of the profession, parti-
cularly in law and medicine. It seems likely that these pressures will be=-
come stronger.

The graduate schools must take a hard look at their standards for ad-
mission and achievement and the indices that are relevant. The number of
students from the minority groups graduating from the better colleges is
relatively small at present, and the quality of education in the southern
black colleges is frequently insufficient to enable the students to compete
for admission to the better graduate and professional schools by normal stan-
dards. This problem should become less serious in two or three years in view
of the great increase in enrollment in the better undergraduate colleges and
the efforts of the southern black colleges.

There are several problems which need study with reference to black ad-
missions. First is the question as to what graduate and professional pro-
grams and in what proportions the minority groups are likely to seek admis-
sion and complete the program successfully. It is possible that their con-
tributions in the immediate future to the black community are not likely to
be equal in all the professional and graduate programs. What programs do
they wish to enter and are there reasons for providing special incentives to
influence their choice? Second, a study, perhaps an independent audit, of
the performance of minority groups in the burgeoning undergraduate programs
seems appropriate. The colleges are experimenting in many ways with the ad-
mission and training of students from minority groups. They are using differ-
ent criteria and doubtlessly will have varying success. The graduate schools,
as well as the colleges, could learn a great deal from this experience and it
is to be hoped that some independent auditing procedure may be developed to
capitalize on this experience. Third, there should be careful analysis of
the effectiveness of various indices or measures used by the graduate schools
in meking their admission decisions. Fourth, the desirability of special pro-
grams for the minority groups should be discussed, especially programs for
practitioners of law and medicine.
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Student unrest, which started to a large extent among the undergraduates,
already plays an important role among the graduate students and has been asso-
ciated on many campuses with the organization of the teaching assistants.
Although unrest begins in the humanistic disciplines of history, political
science and literature, it appears to be spreading to the more scientific dis-
ciplines. This unrest has led to many charges, including poor teaching, the
unavailability of professors, the excessive commitment of the university to
research, the irrelevance of many graduate programs, excessive specialization
in graduate education, and the excessive emphasis upon the research-oriented
Ph.D.

One interesting factor is what may be referred to as the inversion of the
relationships between undergraduate and graduate education. Traditionally,
the undergraduate experience was expected to be one of breadth, whereas gradu-
ate education, especially in the arts and sciences, was expected to lead to
specialization. However, one of the charges is of an excessive amount of spe-
cialization in undergraduate programs in recent years as the result of the
excessive influence of the departments and disciplines upon undergraduate cur-
ricula. We are now witnessing a request on the part of many graduate students
for more breadth in their training, a request which has been echoed in part by
many of the consumers of the products of our graduate schools, including col-
lege presidents and industrial employers. On the other hand, some college
presidents warn that the current pressures at the undergraduate level are mov-
ing in the opposite direction, i.e. toward breadth, and we may well find that
if the students have their way we will move from specialization at the under-
graduate level to uncontrolled anarchy. The working group feels that this
whole problem of the relationship between undergraduate and gradmate education
needs further study.

The working group concluded that there should be a reconsideration and
reform of many graduate programs and the development of new alternatives. 1In
coming to this conclusion, however, the group agreed that in view of the grow-
ing emotionalism among our students and their commitment to instant solutions
to complex problems attention must be given to the maintenance of rigorous
analysis in all programs, including the Ph.D. program.

We visualize several changes. First, many existing Ph.D. programs need
to be reconsidered. There is nothing sacred about many of the current formal
requirements, and a careful analysis of various programs on some campuses has
indicated that the heavy hand of history is still controlling, rather than
careful analysis of programs in the light of new knowledge. Such analysis, we
believe, would lead to revision of existing programs in some cases to provide
new programs and new alternatives within the programs. Second, it was the
opinion of the group that the graduate school should provide new alternative
Ph.D. programs. It seems probable that new transdisciplinary programs will be
developed, in part in response to the logic of ongoing inquiry, such as the
new programs in medical engineering and communication and information sciences.
Other programs will be developed in response to the pressures of the community
in which the universities live. One of the possibilities is problem-oriented
programs involving the cooperation of several disciplines. Transdisciplinary
problem=-oriented studies will inevitably raise questions concerning the rela-
tion between the educational program and the relevant disciplines. Experience
with area-studies programs may be relevent. A third development which we
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foresee is the initiation of non-Ph.D. programs in the graduate and profes-
sional schools. The working group looks with favor upon the development of
programs for college teaching, a subject which will be discussed in more de-
tail by another working group. But more than this, we visualize some termi-
nal masters programs to train people for various operational and semi-
professional positions such as the management of urban affairs. Finally, we
believe that increasing attention should be given to continuing education.
If such programs are developed more effectively, many students may find it
desirable not to go on to graduate school immediately upon completing their
baccalaureate but may enter industry and government directly, receiving much
training on the job.

By developing these various alternatives to the existing programs, we
believe that our able students may be satisfied more effectively and some of
the legitimate causes of unrest diminished.

The group directed its attention to the effect of the draft on graduate
education. We recognize that the data on the current and prospective effects
of the draft are not very adequate. The committee suggested that it would be
appropriate to call to Dr. Handler's attention the fact noted by Dr. Arlt
that there is a directive on General Hershey's desk providing that a student
who is called up might have his effective date of reporting postponed until
the end of the year. We believe that the Academy may wish to make some repre-
sentation to the executive branch about this matter.

The group recognized that the draft has caused significant disruption
to graduate education in the past and that this will continue for some time
after the revision or ending of the draft. In the event of demobilization,
we are not at all certain what the effect upon the universities and the flow
of graduate students will be. We assume that many who dropped out of or were
deflected from graduate school will return to graduate school. But we are not
at all sure that most of those who were planning to go on to graduate school
will return, in view of the widespread disenchantment with formal education on
the part of many young people. Nor are we certain that they will distribute
themselves among the various fields of study in the same pattern that students
going on to graduate school without interruption do. Some investigation of
intentions would be appropriate.

Finally, we took cognizance of the fact that in the past a large number
of students remained in college and graduate school because this was an alter-
native to military service. We anticipate that when there is a widespread de-
mobilization there may be a substantial dropout from undergraduate and perhaps
even graduate study of students who in the absence of the draft would have
dropped out earlier, either permanently or "to find themselves". The impact
of such dropouts on college and graduate school enrollments for several years
to come may well be very great. In short, we are not at all certain that re-
cent trends are indicative of the steady state of flow of baccalaureates into
graduate study. We recognize the need for more hard data on all of these mat-
ters and the difficulty in obtaining auch data.

Unfortunately, the group did not give much attention to the question of
imbalances developing between various fields of study. We are all aware of
"straws in the wind" but we are not aware of much hard data on this matter.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=20503

Report on the Conference on Predoctoral Education in the United States
http://lwww.nap.edu/catalog.php?record_id=20503

- 62 -

We did, however, take cognizance of the fact that there is considerable
under-utilization of resources in many graduate programs and are seriously
concerned about the development of too many new schools and departments en-
gaged in graduate education.

Finally, the group gave some attention to the question as to how to de-
velop an overall strategy for graduate education and its implementation. We
recognized that the problem has several facets. First, the development of
priorities and of plans for the implementation of these priorities. Second,
reform within and cooperation of the universities. Third, the coordination
of the activities of the various administrative agencies. And finally the
development of a commitment on the part of Congress to these priorities and
plans. There was a feeling on the part of some of the group that it would be
desirable to establish some executive agency, patterned perhaps on the Council
of Economic Advisers, which would be responsible for looking not at just grad-
uate education but at the full spectrum of education. This group would be
responsible for reviewing the priorities and plans, advising the executive
office, including the Bureau of the Budget, and communicating with the univer-
sities which are responsible for education and with the users of educated
manpower. They would also serve as advisers to and prodders of the Congress
and various Federal agencies.

-0 -

In the discussion of Group 3's report, Dr. Kidd first asked for more in-
formation about the recommendation that a group be formed to monitor the black
experience in the colleges. Dr. Miller said that what was proposed was a look
at relevant practices of undergraduate colleges, especially the admissions
policies. This would have to be an auditing procedure and should be done out-
side the college themselves. Mr. Dunham commented that in his opinion such a
step would be politically disastrous; it would be regarded as an example of
the graduate schools' copping out. There is rather a need for graduate schools
to do more for the disadvantaged and for minority groups. We should encourage
the social commitments of undergraduate colleges and should copy this at the
graduate level. It would be important in this regard to look at the practices
of the graduate schools, such as those affecting fellowship and other financial
aid, rather than to direct our attention only to the undergraduate colleges.
Graduate schools should foster the enrollment of black students.

Dr. Crawford said that he could commend the commitment on the part of the
colleges, but it seemed to him to be a fact that there had been a variety of
admission practices, some of them wiser than others. He thought that graduate
schools should examine the practices and see which were the wisest.

Dr. Dickey said that he had suggested this possible action. The idea was
not to have the graduate schools monitor the whole response of undergraduate
colleges to the problems of the disadventaged. Rather, there should be exami-
nation of a large element of response that had not been dealt with on a fully
candid and objective basis. Such actions are all right in an emergency, but
cannot be lived with indefinitely if the colleges are to continue to prosper.
Knowing what one is doing is not necessarily a barrier to effective response.
Some colleges are at the point of disarray as a consequence of uncertainty
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about these practices, and internal auditing is not likely to be sufficient.
Mr. Dunham asked why not an audit of other areas of higher education; for
example, college athletics. He thought that it would be better to use infor-
mal processes to audit the admissions process.

Dr. Sawyer said that he thought external audit would be valuable. It
should not only be independent of the colleges and graduate schools, but in-
clude able leadership. Such men as Kenneth Clark, for example, should take
a prominent part in it. A variety of programs to aid the disadvantaged and
minority groups has been put into effect. Williams College has a number of
these. Someone should assess the results of this activity and decide which
of these are the most effective forms. There is a critical question of ra-
tional evaluation here. He suggested that a program be designed to do this
with foundation support and leadership including such men as Kennneth Clark,
Whitney Young, and others.

Dr. Magoun now presented the report of Group L.

-0 -

Report of Working Group L4 (Monday)

H. W. Magoun (Chairman), Gustave Arlt, R. T. Arnold, Detlev W.
Bronk, Herbert Fusfeld, W. C. Kelly, J. B. Page, E. Sibley.

Questions: What are the implications of the growth of postdoctoral educa-
tion for graduate education? In which fields will this growth
have a pronounced effect on the extent and character of predoc-
toral education? Where are there deficiencies in our knowledge
and understanding of these problems, deficiencies which might
require further study?

The NAS-NRC Report on Postdoctoral Education in the U.S. has emphasized
the ranging variability and complexity of postdoctoral education. In addition,
it points out a number of more general features which were emphasized in the
group discussion as being so highly desirable that they should become incorpo-
rated so fully into graduate education itself as to make the currently popular
postdoctoral experience immediately followlng doctoral study redundant and un-
necessary.

Among these general features of postdoctoral education at its best, em-
phasis should be given to:

1) Research as a way of learning, for this is the most stimulating of all
ways to learn.

2) Learning for immediate use, which is the kind of learning that sticks
best to the walls of the ventricles of the brain.
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3) Broadening of education, through change of institutional and inter-
personal associations, shift of fields, the applications of investi-
gative techniques of one field to study of another, and other steps
that break out of the rigid sub-specialization into which graduate
study is sometimes channeled.

4) Close association or collaboration with an outstanding investigator
as well as with the group or team of bright young people who tend to
aggregate around outstanding investigators.

To a significant degree, these general features that characterize post-
doctoral education are already represented prominently in graduate study in
the natural sciences. To the extent that they are not fully represented in
the social sciences and the humanities, the group advocated their increase
in these fields as well.

Some of the more specific ways in which postdoctoral education interacts
with predoctoral education are the following:

1) Postdoctoral education competes with graduate education for funds
(Federal and institutional), time (on the part of the professors spon-
soring postdocs), space, and equipment, to a significant extent on
many campuses, but not yet to an extent that 1t poses a major threat
to graduate education.

2) Postdoctorals on the campus, on the other hand, help to create a stim-
ulating intellectual environment that contributes to the development
of interest in research on the part of the graduate students. They
may also bring new research techniques to the campus.

3) Postdoctorals work with graduate students on their research problems
and in effect engage in a significant amount of teaching. Most signi-
ficantly, they contribute importantly to the research programs in which
they are engaged.

Ways in which postdoctoral education has not affected graduate education,
sometimes to the surprise of observers, are these:

1) The availability of postdoctoral opportunities has, according to sta-
tistical evidence, apparently not shortened the time lapse from the
baccalaureate to the Ph.D.---at least not as a result of conscious
planning. The fields in which postdoctoral work is most prevalent
happen also to be those in which the lapse of time is the shortest,
but a causal relationship does not apparently exist between the two.

2) Postdoctoral work has not yet produced a degree, certificate, or other
value symbol that is as widely recognized as is the Ph.D. Its institu-
tional trappings are also comparatively modest as yet---no "postdoc-
toral dean", "program", or "registration" exist on most campuses---
although changes may be expected in some of these respects in the future.
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Group 4 made the following recommendations:

1) Indiscriminate use of the postdoctoral experience as a supposed cure
for the ills of graduate education should not be encouraged. Postdoc-
toral support for "immediate postdocs" should be highly selective and
limited to (a) fields in which experience in several disciplines or
in a multiplicity of several techniques is needed to reach the research
function, or (b) unusually able and innovative young investigators,
or (c) providing access to unusual facilities or means of working with
unusually creative senior professors. Postdoctoral experience should
usually be given, if at all, several years after the Ph.D.

2) The growth of institutional administrative attention to postdoctoral
education should be minimal and in no way interfere with the individu-
alized character of postdoctoral work. The creation of a postdoctoral
degree especially should be discouraged.

3) Research as a way of learning should be encouraged in undergraduate
and graduate education. So should greater flexibility of program and
freedom of the graduate student to move from institution to institu-
tion. To the extent that each of these is achieved, some of the spe-
cial attractions of immediate postdoctoral study will disappear.
There are some indications that the "erosion of educational disconti-
nuities", mentioned by President Dickey, will accomplish this.

4) Follow-up studies should isolate the effect of the postdoctoral work.
The data base provided by the "census" of postdoctorals, conducted by
the Study of Postdoctoral Education, will allow this to be done effec-
tively in another two or three years.

-0 =

In the discussion of Group 4's report, Dr. Weaver said that he wanted to
endorse the point that postdoctoral education should not make up deficiencies
in predoctoral programs. He asked what the graduate schools can do to enforce
this. Dr. Magoun said that the role of the graduate dean was a critical one.
Some attention should be given to strengthening the position of the graduate
dean in this whole area. Dr. Weaver said that responsibility for postdoctorals
should be placed within the office of the graduate dean. Dr. Cooke said that
he disagreed very strongly with this point of view. He thought that postdoc-
toral work might very well be a remedy for unsatisfactory graduate work. He
cited his own unsatisfactory experience in graduate school and the good post-
doctoral experience which he had had subsequently and which helped to correct
for this. Dr. Weaver replied that it was good that the postdoctoral experi-
ence was beneficial, but it was more important that the graduate program be
improved to start with.

Dr. Arlt commented that humanists say that postdoctoral work in the
sciences is a confession of failure of graduate education in those fields.
He asked, first, whether postdoctoral work delays entrance into teaching at
the graduate level and, secondly, does postdoctoral work serve solely to hold
research teams together for some professors. Dr. Weaver said in answer to the

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=20503

Report on the Conference on Predoctoral Education in the United States
http://lwww.nap.edu/catalog.php?record_id=20503

- 66 -

second question that this may be occurring in some cases, but is not widely
prevalent. Dr. Magoun said that, in the steady state, there is probably no
problem about getting people into graduate teaching after postdoctoral expe-
rience.

Dr. Kidd pointed out that 50% of the holders of postdoctoral appointments
are foreign. He asked that the group consider the significance of this.

Dr. Shannon commented, first, that the postdoctoral experience is the
first opportunity in a number of fields to work broadly after a rather narrow
training in graduate education; and, secondly, that the postdoctoral work had
special significance for post-M.D.'s because it provided an opportunity for
them to acquire research experience. Dr. Magoun replied by reviewing the dis-
tribution of the postdoctorals in various fields in the percentage concentra-
tion of them. He said that, in medicine, postdoctoral work gives the basic
science preparation for medical research. In his experience, post-M.D.'s had
turned out to be effective researchers.

Dr. Millman remarked on the postdoctoral work in industry. Some of the
larger companies have postdoctorals for a year or two to work in their labora-
tories. It is good to associate young scientists with eminent investigators,
wherever they are, and industry is no exception to this. Dr. Bueche said that
in his opinion one gets a more mature, experienced man out of postdoctoral work.
It is particularly important that the opportunity exists in postdoctoral work
for the man to get experience in the administration of research; he gets a kind
of management experience. Dr. Hafstad commented that the industrial postdoc-
torals go back to the universities after their experience. Dr. Bueche said
that he agreed that most of them go back to universities with good industrial
experience and a knowledge of industrial practice.

Dr. Carter said that postdoctoral work should emphasize above all broad
preparation at another institution and, desirably, work on another problem.
Dr. Arnold said that control of postdoctorals by individual professors seemed
to him to be undesirable. Awards should be made competitively to individuals
rather than be made under research contracts by professors.

Dr.Tischler now turned to the questions what would be given to working
groups in the afternoon and asked that the conference turn its attention to
these questions so that comments and suggestions could be directed to the dif-
ferent working groups. He asked for comments first on Question 1, dealing with
the extent of financial support of graduate education, ways in which this sup-
port should be provided, and related matters. Dr. Miller said that we were in
effect providing subsidized talent because of the extensive Federal support of
graduate education. A significant question was whether we were wasting resour-
ces. Should we supply subsidized talent to this extent in the future, and to
vhat extent should it be provided? He remarked that industrial people said
that when Ph.D.'s reached salary levels of $15,000 per year, industry would not
use them so extensively. The true cost in fact is greater than this.

Dr. Kidd said that in terms of national policy, as the Bureau of the
Budget points out, one should determine the proper level of research support
rather than agree to provide support to every Ph.D. Dr. Morse said that this
was a significant point. The economics of funding graduate education will
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shape graduate education in the future. The question should be turned around
and asked in this form: If present trends in funding continue, what will be
the effect on graduate education? He went on to say that in regard to provid-
ing funds, it was more important to provide continuous support than to provide
occasional injections of support.

Dr. Shannon asked whether support should be provided through institutions
or through students. Dr. Bueche replied that if manpower is the requirement,
funds should be applied through people; if research and development, then
through institutions. Dr. Weaver demurred at this, saying that one would have
to support institutions to keep them alive, regardless of whether the require-
ment was manpower or research and development.

Dr. Morse said that the emphasis on students probably comes from the fact
that unit costs have gone up. Some new incentive to the production of students
should be given. Dr. Crawford pointed out that in considering financial sup-
port of graduate education we must note that costs vary by degree program and
field. Dr. Bueche said that the cost per service unit in various sectors of
the economy has gone down in the past. Education, on the contrary, has in-
creased its cost per unit and he thought that this should be looked at very
closely. Dr. Page said that the states seem to him to be at the limit of their
ability to support students. Dr. Miller said that the cost-of-education grants
should be reexamined. Perhaps they should vary by field of work, as Dr.
Crawford pointed out. As to educational productivity, he could think of a lot
of under-utilized departments in this country. Asian studies seemed to him to
be an example; there are some universities where such special areas have very
few students. Furthermore, the need for new departments should be examined
very closely before they are set up.

Dr. Crawford referred to Questions 2 and 3 and said that it was his inter-
pretation that Question 2, which had been given to his group, dealt with exis-
ting degree programs, and Question 3 referred to new degree programs. Turning
to Question 2 for the afternoon working groups, Dr. Sawyer said that a great
wave was now rolling in on the social sciences and the humanities. Students
were going to push for change in the form of large clustering of subjects and
of focus on national problems. They were seeking a psychedelic, instantly
meaningful experience, to use some current slogans. There was danger, as a
result of this, that a great wave of mush would roll in on the graduate schools.
There was a need to maintain the integrity of the Ph.D. as an element of stabil-
ity in the whole situation. No special comments were provided on Question 3.
On Question 4 for the afternoon, Dr. Miller said that he wanted to support the
earlier recommendation that the office of the graduate dean within universities
be strengthened to cope with the new problems in this area. Dr. Carter added
the final comment that some further activity in the form of studies and other
associated activity seemed indicated to him. The question that the group still
had to deal with was in what direction these activities should move.

Afternoon Session, Tuesday, August 26, 1969

Philip Handler, Chairman

Dr. Handler said that it might be advantageous to reverse the order of pre-
sentation of reports, leaving the topic of finances to the last, and called first
for the report of Group 4 dealing with quality in graduate education and programs
for the disadvantaged. Dr. Morse, the chairman of Group 4, presented their
report.
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Report of Working Group 4 (Tuesday)

Robert W. Morse (Chairman), Detlev W. Bronk, A. M. Bueche, H. E.
Carter, Allan Cartter, W. C. Kelly, C. V. Kidd, H. W. Magoun,
Wayne Reitz.

Questions: How can quality in graduate education be maintained or
strengthened, considering the growth in the numbers of
graduate institutions? How can workable programs be
devised for the disadvantaged graduate student without
Jeopardizing standards? Where are there deficiencies
in our knowledge and understanding of these problems,
deficiencies that might require further study?

Group 4 discussed at some length the concept of quality in graduate
education. The group felt that this should be looked at, using every pos-
sible objective measure of quality. Graduate-student input and institu-
tional input both should be examined. One should look at institutional
quality and the quality of the whole system as well. The group agreed with
the report of one of the earlier working groups that there has been a growth
in the number of high-quality institutions. The chief factor has been the
increase in the quality of incoming students. The group recammended that
the graduate dean be given whatever additional authority could be delegated
without major reorganization of the university structure.

Group 4 felt that accreditation does not now exist for graduate edu-
cation in the non-professional areas in any real sense. In discussing the
desirability of accreditation, the feeling of the group was negative at
first, but then the consensus swung to support for some form of accredita-
tion. The compelling reason was the implication of lack of accreditation
for financial support. Without control of the numbers of graduate institu-
tions, it seemed to group L4 that there would be an undue proliferation of
graduate programs. Any system of accreditation should provide for control
of new programs rather than for enforcement of standards at the local level.

The second topic for the group dealt with the development of workable
programs of graduate education for the disadvantaged. Group U4 asked first
how we could get better information ebout incoming students and how we could
increase the numbers of black students entering the graduate schools. There
is no strong evidence that remedial or special programs are indispensable.
The group felt that much more could be done within present standards with
different styles of funding of graduate education and different modes of
supporting graduate students. The present competitive support seems to be
biased against disadvantaged students. The group looked with interest at
the Graduate Opportunity Fellowship Program conducted by the University of
California. Under that program, a significantly large number of black stu-
dents were admitted within the usual standards of graduate admission and
given support. Many more fellowships of that kind could be used. Group 4
had the general feeling that ways to increase rapidly the number of dis-
advantaged students in graduate school was the most important topic before
us. They felt that a rational, coherent study of these problems should be
recommended by this conference.
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The majority of the group felt, however, that they would not recommend
a broad, undifferentiated study of graduate education. Any further effort
should be focused on a finite set of questions, such as the question deal-
ing with disadvantaged students.

-0 -

In the discussion of Group U4's report, Dr. Allan Cartter said that he
agreed fully that the area of black student admissions and support, and
access to professions and jobs is of first importance.

Dr. Arnold asked whether the programs for the disadvantaged would be
special ones and limited pehaps to fields of the social sciences. Dr. Morse
replied that no special programs were contemplated, but special encourage-
ment should be given. Dr. Bueche said that perhaps one should make this
matter really one of concern with the "disadvantaged" rather than with any
specific minority group and that it should be put on an income basis so
that all falling below a certain income level could be considered. The
black students would be included, but the effort would not be limited to
them. Dr. Welss said that the Carnegie Commission has looked into this
problem. Initially, their plans were for special programs to be developed
for black students but later, as they looked further at the problems, the
black members of the Commission wanted to get away from a specifically black
orientation in any study programs that would be developed.

.Dr. Allan Cartter said that it was important to look at the undergraduate
situation now. Formexrly, colleges made scholarship awards to undergraduates
on the basis of ability, starting at the top and working do%n. Now, he said,
they do it from both the top and the bottom so that a reasonably large number
of disadvantaged students would be included. He thought that this practice
would hit the graduate level fairly soon.

Dr. Weaver said that in our concern for the disadvantaged we should
not give up our concern for excellence. Dr. Morse replied that we were
quite flexible now in our standards if one considered the range of insti-
tutions and programs; the range of standards represented is quite wide.

Dr. Handler said that he was somewhat skeptical about our ability to
campromise standards at the lower levels without compromising them at the
graduate level. Dr. Arlt said that he agreed. Dr. Morse commented that
it was much more difficult to provide remedial education to the undergradu-
ate than to handle the problem at the graduate level. Dr. Bueche said that
the new programs for the economically deprived are having an effect on the
quality of industrial products. A number of industrial companies have
initiated special programs to employ members of disadvantaged groups and
are now finding that this turns out to have its own cost associated with
it in the form of lowered quality of work, etc. Something similar to this,
he said, may happen in graduate work. Dr. Weaver commented that this sort
of thing had happened in the case of foreign students; standards were some-
what relaxed for them, and this has had an effect on standards elsewhere in
the graduate area. Dr. Miller cammented that graduate schools may in fact
have a more flexible standard than undergraduate institutions.
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Dr. Handler asked who was going to hire the "inadequate' Ph.D.
Dr. Miller replied that industry and other employers have hired over a wide
range of quality in the past. Dr. Morse commented that these questions
illustrated the problem and measured the quality of the system. He thought
that, in particular, medical schools would need to increase their enrollment
of black students. Dr. Arlt said that time would be needed to allow under-
graduates to complete their undergraduate programs and enter the professional
schools. One cannot do this on a short-time basis.

Dr. Handler now asked Dr. Rhodes to present the report of Group 3.
-0 -

Report of Working Group 3 (Tuesday)

Herbert D. Rhodes (Chairman), Richard Armitage, Alden Dunham,
Thomas D. Fontaine, Milton Harris, John Perry Miller, J. B.
Page, John E. Sawyer, Elbridge Sibley, Trygve Tuve.

Questions: What types, patterns, and mixtures of graduate programs
and degrees will be needed for the future, considering
the role of the traditional research-based Ph.D.; master's
and intermediate degrees; programs with a professional,
rather than a scholarly orientation, at both the doctorate
level and lower levels; and specialty and interdisciplinary
doctorates? Where are there deficiencies in our knowledge
and understanding of these problems, deficiencies that might
require further study?

In considering the general question of what types, patterns, and mix-
tures of graduate programs and degrees will be needed for the future with
particular consideration for the role of the traditional research-based
Ph.D. degree, the panel spent most of its time discussing problems and
prospects of the training and education of college and university teachers
for undergraduate, and particularly lower division, service. There was
general agreement that such teachers should have an appreciation of research
and should have had some limited research experience; but it was the panel's
feeling that the intense specialization and deep research emphasis of many
Ph.D. programs is very likely unnecessary for the teacher who will not be
a producing scholar and may lead to a certain degree of frustration in some
cases. In any event, it certainly leads to an unnecessary attenuation of
the program for such persons who could very likely use same of the research
time to much better advantage.

The panel recalled briefly that the Harris Committee (Group 2 - Monday)
had previously concluded that the research-orientated Ph.D. program does not
do a good job in preparing teachers for undergraduates and that the Miller
Committee (Group 3 - Monday) had also concluded that certain new non-Ph.D.
programs are needed for the training of college teachers, particularly in
a number of trans-disciplinary areas of fairly recent origin such as urban
Planning. This committee pointed out that colleges and universities must
be responsive to the cammunities in which they find themselves.
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Dean Miller reviewed briefly the Master of Philosophy program recently
introduced at Yale. This program seems to be progressing smoothly, but it
is still too early to attempt any sound evaluation. Admission to the Master
of Philosophy program demands the same intellectual capacity and academic
background as admission to the Ph.D. degree in the same field. It is Yale's
hope that a number of women might be enticed into the field of college teach-
ing by this means, particularly wamen who might be able to complete the
Master of Philosophy program in the relatively short time available to them
but who would not be able to camplete the longer Ph.D. program. The panel
appreciated the value of the M. Phil. program at Yale, but agreed that it
shows little promise of producing the great number of college teachers neces-

sary.

There was some discussion of the Candidate in Philosophy degree or
certificate, sponsored by a number of institutions and vigorously proposed
and supported by Dean Spurr of Michigan. This degree or certificate is
awarded to Ph.D. students when they have passed their preliminary (or general
or qualifying) examinations and have therefore campleted all of the require-
ments for Doctor of Philosophy with the exception of the dissertation and
its final defense. About half of the CIC have agreed to award such certifi-
cates or degrees while half have declined to do so. Here again, this program
could hardly be effective in increasing the number of qualified undergradu-
ate teachers available since it merely marks a particular degree of advance-
ment toward the Ph.D. It is probably of value in establishing officially
the status of the ABD, but can hardly increase the supply of teachers by
attracting more students into the field.

It was agreed that there appears to be a great deal of confused think-
ing regarding the preparation of college teachers at a level below that of
the present Ph.D. degree. There was general agreement that we should develop
an important, significant alternative to the Doctor of Philosophy, and the
Doctor of Arts degree (as presently offered by Carnegie-Mellon, Pittsburgh,
and Washington) seems attractive. This program is now offered through the
College of Education but is under the control of specific subject-matter
departments. About'75$ of the work is taken in the subject-matter depart-
ment and the program here is generally broader than that required for the
Ph.D. degree. A rigorous and detailed qualification in subject matter is
required, and it is common to include supporting work in related areas. The
remaining 25% of the program is in Education and is directed toward philos-
ophy of education, methodology, the use of visual aids, and a supervised
teaching internship.

There was general agreement that programs of this nature should be
offered by a number of state universities and the leading institutions among
the 279 members of the American Association of State Colleges and Universi-
ties. It was also agreed that it is vitally important that these institu-
tions be willing to employ and pramote holders of the Doctor of Arts degree.
Mr. Dunham reported that the Carnegie Corporation is seriously considering
the possibility of investing several million dollars in five or six lead-
ing institutions of the AASCU in order to assist in the establislment of
such programs. The panel endorsed this proposal heartily and urged Mr. Dunham
to report this endorsement to the Carnegie Corporation.
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There was rather general agreement that the Ph.D. program as presently
constituted is usually satisfactory as preparation for the professional
practitioner outside of higher education. This agreement was within the
context of recognizing that the requirements for the Ph.D. degree are now
in a considerable state of flux and that many departments no longer re-
quire foreign language proficiency and certain others of the traditional
features. In view of the fact that the Ph.D. has been established in such
professional fields as Business Administration, Public Administration, and
the like, the panel expressed no feeling that the research-oriented Ph.D.
should be substantially changed for persons not intending to enter the
field of higher education. The main problem with the Ph.D. product in
chemistry and certain other fields appears to be one of attitude and lack
of appreciation of the importance and interest of industrial employment.

With respect to preparation of teachers for comunity colleges, it was
pointed out that strong programs for the Master of Arts and the Master of
Science degrees remain very important and should be encouraged. Presidents
of these institutions continue to seek well-prepared persons with the master's
degree in preference to meny persons with doctorates. The Master of Arts in
College Teaching (developed by the University of Tennessee and now also
offered by Appalachian State College in Boone, South Carolina)appears to be
& very good program for the preparation of community college teachers. The
Panel urges that good master's programs be encouraged and that institutions
undertake a strengthening of master's work. There seems to be no need for
new degrees at the master's level, although a considerable need is develop-
ing for new fields of study within the currently established degree programs.
For example, there appears to be a great and growing need for MS work in the
allied medical professions to prepare teachers for Junior College work who
will in turn administer programs in medical technology, physical therapy,
dental hygiene, etc.

With respect to deficiencies, there was general agreement that our most
glaring need is the need for sound cost data. Although gross averages are
readily available, careful analysis of costs on a field-by-field basis have
not been carried out. This panel urges that detailed cost studies be under-
taken.

A second specific study recammended by this panel involves a careful
evaluation of needs in specialty fields -- that is, probable needs in the
near future on a field-by-field basis rather than in the broad terms in
which apparent need predictions are presently couched.

Finally, the panel concluded that it is not wise to recommend at this
time a broad, searching study of the prospects and needs of graduate educa-
tion. There have been a number of very good studies carried out within re-
cent years, and this panel urges that the Academy sponsor a study of studies
to the end that a small group may thoroughly evaluate all substantial
studies of recent date and undertake to synthesize a coordinated, compara-
tive report emphasizing the consistencies and caommon conclusions and point-
ing out clearly the inconsistencies and disagreements among them. It is this
panel's feeling that recommendations for further study can be more intelli-
gently made following a thorough review of the studies already published.

-0 -
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Dr. Handler then called for discussion of this report. Dr. Bueche
asked whether there had been any discussion of the practice of law schools
in changing bachelor-of-laws degrees to doctor-of-laws degrees for some
nominal fee. The answer was that the topic had not been discussed. Dr.
Carter asked whether there had been any discussion of the non-teaching, pro-
fessional Ph.D. in chemistry, physics, etc. Dr. Rhodes said that that
topic had been left primarily to Group 2 - Tuesday. Dr. Harris said that
he thought any study of needs should be in new fields, not yet in existence,
but on the horizon.

Dr. Allan Cartter commented that his studies indicated there would
be a good supply of Ph.D.'s for teaching in colleges in the near future.
He thought that changes in graduate education were called for, not because
of anticipated future shortages of Ph.D's, but for other reasons.

Dr. Handler asked how the problem should be approached. Should one
analyze need and then produce trained people to meet the need, or does the
existence of trained people create a demand? Dr. Rhodes said that one could
staff the junior colleges with Ph.D's possibly, but if so, they would be
maltrained and frustrated people. It would be better to have Doctors of
Arts do this teaching. Dr. Allan Cartter restated his conviction that
there would be a more than adequate supply of teachers. Dr.Tischler brought
to the attention of the group the article in Science by Martino (Joseph P.
Martino, Science, August 22, 1969, pp. 769-772) which considers the numbers
of teachers who will be needed in the steady state situation we are likely
to hawve in the funding of graduate education and research in the near future.
Dr. Carter said that we may need a study of desirable student/staff ratios.
Dr. Allan Cartter referred the group to the useful report on the study of
cost of graduate education carried out by Irene Butter at the University of
Michigan.

Dr. Handler then asked Dr. Crawford to present the report of Working
Group 2.
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Report of Working Group 2 (Tuesdey)

Bryce Crawford, Jr. (Chairman), Richard T. Arnold, John
S. Dickey, L. H. Farinholt, L. R. Hafstad, Max Tischler.
J. Weiss.

Questions: If the present trend of increase in the number of ad-
vanced degrees granted harbors dangers, what changes
in the characteristics of degree programs, selectivity
in graduate admission, or requirements for degrees are
indicated? What changes will the growth of postdoctoral
education institute in the graduate education of future
leaders in research? Where are there deficiencies in
our knowledge and understanding of these problems, de-
ficiencies that might require further study?

I. The "degree requirements" vary so much in detail from school to
school and field to field that the group found it necessary to consider
broad requirements. So specific recommendations are not here.
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II. One area of admissions needs major change: we need to admit stu-
dents for their benefit, not recruit teaching assistants, nor helping hands
for faculty, nor bodies for bounty. Two major causes:

(A) Large schools needing to recruit teacher assistants. The way to
relieve this pressure is to promote and extend research and experimentation
into more effective large-class teaching without so many graduate student
assistants. There are various means which tend this way: use of machine-
graded exams, use of full-time semi-professional teaching associates in
laboratory instruction, etc. More need be and can be done, and this effort
would, if samewhat indirectly, improve graduate education.

(B) "Aspiring" schools seeking to develop a graduate program. Here
one relief could come if faculties and schools could learn that a graduate
program is not necessary to have a good undergraduate institution. In par-
ticular, good faculty can be recruited and maintained as live scholars pro-
vided (1) that they have resources to carry out some research with their
own hands or with some superior senior students; (2) that their teaching
assigmments provide them with time for reading and study and research; and
(3) that their teaching effort be supported by assisting professional per-
sonnel so that their time and effort not be drained in housekeeping chores.

III. The present Ph.D. is characterized by specialization for research:
and for some "product uses" it is just right, and no major changes are needed.
The preparation for university teaching, and for some careers in industrial
research, is well given by the classical Ph.D., with its thesis demand of
"an original contribution to knowledge". But we discern two other "product
uses" which would be better served by doctoral-degree programs of different
shape.

One of these is a practicing professional career in mathematics or
engineering or econamics in which specialization is not needed so much as
an ability to range over, or draw upon, a number of the sub-fields of the
professional discipline,to become a "general practitioner'of his profession.
For this we feel the need of a label which implies both high mastery and
professional orientation. We suggest Doctor of Mathematics, or Doctor of
Econamics, etc. And the program should cover the professional sub-fields
without so much specialization as the Ph.D. The program should command
prestige and be respected in the institution, as the M.D. program and its
teachers command respect in universities with medical schools. We noted
the parallel "double track" of Ph.D. and D. Eng. at Dartmouth. Such a
D.Chem., coming out, would be better prepared for professional practice, and
he would have "self-selected" this choice. He would not expect a research
specialist's career, nor be frustrated by not entering on one.

A samewhat different need for a broader, unspecialized, not research-
oriented, program we discern in college teacher preparation and in stu-
dents' needs and desires to pursue problem-oriented studies. This involves
80 broad a cluster of disciplines that, rather than characterize it by
"Doctor of Social Sciences" or by "Doctor of Urban Planning", we suggest
the Doctor of Arts as a better label.
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It is important that these new doctorates should first be introduced
into the graduate programs of the more prestigious institutions in parallel
with the conventional Ph.D. programs which already exist in these institutions.
The new degree programs should not be started in the emerging universities
until they have become well established in at least some of the major insti-
tutions.

IV. The group also discussed some of the undesirable effects of out-
side forces on graduate education and ways which might relieve them. One
is an effect perhaps visible in terms of postdoctorals, when in a university
a professor builds a large research group of the "institute" type. This
produces gross imbalance as between the research and teaching components,
introducing real distortion of the university. A possible relief would be
the removal of research institutes, which may well be justified units for
desirable purposes, from the university -- as is done in the USSR and in
some continental countries. Postdocs could, of course, be present both in
such separated institutes and in universities, in appropriate numbers and
with appropriate status in each place.

Another outside force which can tend to distort is, of course, the
"Federal intent" and placement of Federal dollar support. One can note
large activity in high-energy physics, for example, or oceanography; and
can ask without denigration of these specific fields whether imbalances
have not been produced in same universities. Perhaps the only way to re-
lieve this type of distortion is to provide in the Federal govermment a
"power center" devoted to education -- perhaps a Secretary of Education who
might protect the educational enterprise from distorting programs designed
for the purpose of other govermment agencies. The group discussed, without
coming to a recommendation, whether we and the country were ready for such
a step.

-0 -

Opening the discussion of Group 2's report, Dr. Handler asked whether
the Doctors of Arts and the other new doctorate recipients would be eligible
for faculty appointments in the same way that Ph.D.'s have been. Dr. Crawford
said that he thought they would be. Dr. Handler further commented that this
proposal would, in effect, reverse the history of medical education. Before
the Flexmer Report, medical schools were trade schools. As a result of the
Flexner Report, they became truly professional schools. Dr. Crawford said
he thought that some changes of the kind proposed would not necessarily be
bad in that sense. Dr. Harris commented that reversing one's ground occa-
sionally is not unusual in this country.

Dr. Carter said that the specialist-degree programs would have to be
separate tracks, but would have to have their own integrity and high intel-
lectual standards. Dr. Handler asked whether the specialist in chemistry,
for example, the Doctor in Chemistry, would know less about chemistry than
the Ph.D. in that field. Dr. Crawford said he might know more; the progreams
would be oriented toward the practitioner's problems. Dr. Kidd commented
that an M.D. is a professional degree, not a research degree. Dr. Handler
replied that they are not ordinarily appointed to faculties.
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Dr. Fusfeld asked what was the rationale for these specialist programs.
What would they do? Are the programs designed to relieve frustration?
Dr. Crawford replied that they are not just for that, but to allow a self-
selection so that the person feels that he has some choice and is not limited
Just to the Ph.D. itself. Dr. Carter said that he started thinking about
these possibilities seriously when one of his Ph.D. candidates in chemistry
took a master's degree in business administration on the side. This man
did not want to do research all his life and thought that he would get
some additional preparation that would help him in an administrative career
eventually. Dr. Fusfeld commented that this seemed to him to make sense
and would provide the preparation that would serve as a rationale for the
specialist degree. Dr. Carter commented that this makes sense from the cost
standpoint also. Dr. Fusfeld said that in planning such new degree programs,
one should stress the upgrading and financial arguments for it. Dr. Harris
remarked that there was a mismatch between needs and aspirations and pre-
paration in a fairly sizable area of graduate education.

Dr. Bueche asked what studies would be needed to determine whether
these new degree programs should be put into effect or further encouraged.
He thought that studies of manpower needs and types of manpower should be
a preliminary to this. In other words, we need very much the three studies
discussed earlier at this meeting. Dr. Crawford said that he agreed.

Dr. Bueche cammented further that what we need to do is to find out a need
and then make an invention to fit it. Dr. Hafstad said that high energy
physics furnishes an example of the problem of poor adaptation of Ph.D.
holders. People who have worked in that field have concentrated so heavily
in it that they cannot be converted very well into industrial physicists.
Dr. Rhodes asked why the transdisciplinary degree was recommended. Was

not such a degree covered by other programs? Dr. Crawford conceded that
this was possible.

Dr. Shannon then presented the report of Group 1.
-0 -

Report of Working Group 1 (Tuesday)

James A. Shannon (Chairman), W. Donald Cooke, Herbert Fusfeld,
Wayne C. Hall, C. M. Kearns, Carl H. Krieger, Sidney Millman,
Frederick L. Stone, John C. Weaver.

Questions: If the present trend of increase in the number of
advanced degrees is sound, where will funds come
from to sustain continued growth of graduate educa-
tion and to support research by Ph.D. recipients in
the future? By what mechanisms should such funds be
injected into the educational system? How can the
productivity of graduate education be increased?
Where are there deficiencies in our knowledge and
understanding of these problems, deficiencies that
might require further study?
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As to the first of these questions, Group 1 believes that, in general,
the data base for projections is not sound. The past decade has had charac-
teristics of growth that tend to tip the projection upward. A projection
based on the numbers of baccalaureates awarded is not sound because of the
different composition nowadays of the undergraduate population. It contains
relatively fewer people who are qualified and interested in going on to re-
search careers than was formerly true.

If suitable standards can be set, all who can pass the standards should
be educated to that level. This has been the assumption of the past. The
trouble is that standards shift with time, and it is questionable whether
the conventional standards can continue to serve this role. During the next
five to ten years, it may well be that available funds will form a more real-
istic criterion. Reports in press now, if properly handled, could meke
available sizable new sources of funds. However, three to five years will be
required to get this going. At least three years will be needed for changes
within the Federal establishment.

Most of the discussion, but not all, by Group 1 was limited to Ph.D.
programs in the natural sciences. One member of Group 1 pointed out that a
new source of financial support that could be tapped with good effect in
graduate education was industry. An industrial company might be willing to
pay, for example, $1,000 per year per Ph.D. on its staff for a period of
five years. A company employing fifty Ph.D.'s hired within the past five
years would thus pay $50,000 per year to the doctoral institutions of these
Ph.D.'s. Corporations, which now pay taxes and provide basic support to edu-
cation, might be willing to make this additional contribution. It would have
the further good effect of biasing universities somewhat toward the user re-
quirements here. '

Other new sources of support do not seem to be in sight for the next
three to five years.

Group 1 believes that funds may become available for areas where criti-
cal needs are perceived by the Federal Government. These needs will have to
be identified. However, while we are waiting for the play of the market to
settle this, some important programs may be dismantled. Other means for as-
sessing these critical needs should be resorted to.

As to the support of research by new Ph.D.'s. it is clear that the
curves of the numbers of Ph.D.'s and the support for research are diverging,
with the numbers of Ph.D.'s increasing rapidly and support at least levelling
off or even declining. Industrial support of research fluctuates with the
economy. There has been a predicted downward trend in support of research by
the two largest Federal supporters, the NIH and the DoD. The reductions in
NIH support will be out of proportion to the dollar~figure reductions because
of the increasing costs of research. The National Science Foundation will
not be able to pick up the slack. The effect of inflation and the cost of
research increases will double the annual research cost per scientist in the
next ten years. The result will be either less support per scientist or
fewer scientists supported.

In summary, funds are not in sight to support either graduate education
or research by Ph.D.'s fully to the extent required by present growth rates
of enrollments and degrees granted.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=20503

Report on the Conference on Predoctoral Education in the United States
http://lwww.nap.edu/catalog.php?record_id=20503

- 78 -

As to the mode of providing funds, part will be provided by institu-
tional grants, and part by the method of use -- the project system. Per-
haps a 50/50 division will eventuate. At present, about 1.7 billion dollars
has been provided for academic research. When one examines the purposes for
which these funds are distributed, any major change in the method of distri-
bution would probably be unacceptable to universities. However, the matter
should be explored. NIH, for example, has in its budget 150 million dollars
for new medical schools. Perhaps this should be used to meet other program
costs, thus deferring these capital expenditures while the present emergency
exists. Budgets of other agencies contain funds related to education, but
for which the purpose is not completely specified. For example, the DoD bud-
get contains 625 million dollars for the development of civil skills, pre-
sumably in servicemen returning to civilian occupations. Agencies might well
became adept at looking at budgets to see where items of this kind existed
and could perhaps be used.

Concerning productivity of graduate education, Group 1 finds the
various methods of studying this highly controversial. On the other hand,
the study of the cost of graduate education would be highly desirable.

As to new studies that would be needed, Group 1 recommends cost studies
which they regard as almost mandatory. They also recammend studies of a
few areas of current utilization of Ph.D.'s. In such a study, the utiliza-
tion of Ph.D's in chemistry, physics, etc., would be examined to see how
their educational preparation was used. In general, the Chairman of Group 1
is somewhat discouraged about the usefulness of manpower studies, but believes
that a follow-up on utilization might be desirable. A surprisingly large
percentage of Ph.D's might be found not to be utilizing their education
very well.

-0 -

In the discussion, Dr. Hafstad and Dr. Bueche both commented that in-
dustry was already providing support to universities on the basis of the
number of employees who received their degrees from those institutions.
Same incremental plan should be considered. Dr. Kidd asked how the decline
in Federal support now occurring and in prospect jibes with the predicted
surplus of college teachers with the Ph.D. Dr. Allan Cartter, to whom this
question was directed, said that it was true that the estimates of a com-
fortable supply of Ph.D. teachers probably did not extend validly beyond
the next five years. After that, the Federal cutbacks that we are now
seeing would begin to have an effect. Dr. Bueche conmented that the study
of costs was important, but should be broadened. He recommended that a
look be taeken at accounting procedures,in general, in universities. He
noted that one man-year of research in a university seemed to cost between
$40,000 and $70,000 per year.

Summing up the discussion of the reports of working groups this after-
noon, Dr. Handler said that five specific studies seemed to have been
strongly recommended: (1) the disadvantaged, (2) the costs of graduate edu-
cation, (3) the needs for manpower in various fields, (4) a "study of studies",
and (5) the utilization of recent Ph.D's. Dr. Weaver pointed out that there
were other recommendations made earlier in the day as a result of discussions
in working groups yesterday, and he suggested that these recaommendations be
considered also. There were added then to the list of five, two other sug-
gested areas of study: (6) modes of support of graduate education, and
(7) evaluation of quality: (a) of graduates, (b) of postdoctorals.
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Morning Session, Wednesday, August 27, 1969

Herbert Carter and Philip Handler, Co=-chairmen

Dr. Carter served as Chairman for the first part of this session. He
opened the session by suggesting that there be a general review of what had
been discussed previously and then some group discussion of possible courses
of action. The session was to conclude at noon.

Dr. Crawford said that before the end of the morning it would be de-
sirable to ask Dr. Arlt to report on the proposed CGS study of costs of grad-
uate education. Dr. Bronk proposed that the study of manpower needs and the
study of utilization of recent Ph.D's be combined. Dr. Shannon said that the
reviews of the Fiscal 1971 budget were now going on in the various agencies.
He thought it would be desirable for several members of the National Academy
of Sciences to discuss with the Bureau of the Budget the critical situation
of graduate education. The Bureau of the Budget evidently believes that the
present trends in graduate education will lead to an oversupply of Ph.D's.
This matter needs early attention from outside the government because the
budget will be settled during the month of September.

Dr. Kidd said that deep cuts in research and development funds in the
budget of the Department of Defense were being planned on the basis that
this load would be picked up by other agencies. This assumption of the
budget load by other agencies will not be done automatically, however, and
should be given attention. Dr. Carter said that the conference probably
should recommend to Dr. Handler that the attention of the National Science
Board be drawn to this. Dr. Shannon suggested that the report by Ivan Bennett,
dealing with the support of academic science,should be used in this effort.
Dr. Fusfeld asked what it was that the conference was recommending -- a pres-
ervation of the status quo? Dr. Morse said that it would be important to con-
sider the time delays in education in looking at the effect of budget cuts on
graduate education.

At this point Dr. Handler joined the meeting, and Dr. Carter asked him to
take over the duties of the Chairman.

Dr. Shannon said that in his opinion the cumulative budget cuts affect-
ing academic science would be extraordinary over the next year or so. Dr.
Carter asked whether copies of the report by Ivan Bennett should be sent to
the presidents and academic deans of universities with the suggestion that
they get in touch with their Congressional delegations. Dr. Handler said
that this would be advisable. The Academy might ask the Council of Graduate
Schools to distribute the report to the graduate deans. Dr. Arlt said that
the CGS would be willing to do this. Dr. Reitz asked whether consideration
should be limited to science. Dr. Arlt commented that the DoD cuts would
hit the social sciences very hard also. It was agreed that Dr. Kelly would
ask Dr. Bennett for freedom to distribute copies of his report to the
members of the conference group and to the graduate deans.
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Mr. Kearns asked for the floor and made a series of recommendations
for possible courses of action from his vantage point in industry. He said
that he had heard three things principally during the meeting:

1) A perspective had been given on graduate education and
efforts to improve it.

2) The implications of graduate education for the disadvantaged had
been explored in part.

3) The imminent problem of overproduction, quality deficiency, and
inadequate financial support of educated postgraduates, including Ph.Ds, had
been highlighted.

With regard to the last point, Mr. Kearns said he was impressed with the
analogy to a classical business problem and suggested that a program of thought
and action might be developed based on this similarity. This could begin with
a study of the market which seemed to have three principal segments; govermment,
academic, and industry. Each of these was a consumer and might be expected to
share the costs, The costs and prices vs. the needs for different levels of
training should be developed, both for society as we now knew it and for the
future society as we might best envision it. Consideration should be given
to modifications in educational programs to reduce cost, improve quality, and
meet defined needs. 1In this latter regard, the public will to extend the edu-
cational horizon of greater numbers of people, through dispersed facilities,
seemed to require many scholarly talents not necessarily based on the research
experience.

As an implementation to these thoughts, Mr. Kearns suggested that an over=-
all survey be made of the needs for and sources of support for a healthily
growing output of graduate-educated men and women. Alternative courses of
action should be illuminated. An executive function should be established to
choose a course of action and to act upon it. Here it was essential to have
prestige and the will to carry on a continuing program to influence all of the
"customer" components. The tactical, strategic, and continuing nature of the
subject should be recognized and, if this approach proved effective, it should
be carried on as a national activity in the future.

In reply, Dr. Handler said that this was the other side of the question.
Yesterday, recommendations had been made that the separate pieces should be
taken up, but that a broad study was not needed. Dr. Crawford said that that
was not what his group had recommended. Dr. Rhodes said that the recommenda-
tions of his group also would not be inconsistent with what Mr. Kearns had
proposed.

Dr. Bronk commented that from 1945 on, with the first Rockefeller
Foundation predoctoral fellowships, financial support for graduate education
had grown steadily. The question now is why so much money and effort has
become necessary to support graduate education. Industrial, government, and
legislative people find it difficult to understand this rapid growth of the
costs of graduate education.
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Dr. Bueche said that each of the specific points of study should have
some overall strategic framework into which they fitted, and the whole
effort should be supervised by some executive function. There was the
problem of getting hard data, and the study should be constantly kept under
supervision with this in mind. Dr. Handler commented on this point that
not all of the seven recommended studies seemed to him equally doable.

Dr. Morse asked what would be the limits of the activity? What was
"graduate education"? Did it include medical education too? If so, this
would be too large an undertaking. It would result in a huge study taking
a considerable amount of time at the end of which the situation would have
changed completely. The package was too large. Such a study might be
feasible if limited to Ph.D. programs. Dr. Fusfeld said that the time
scale of study and action would be too long unless the study were limited.
It would be desirable to look at the problem as a whole, but then to limit
the study to a feasible part.

Dr. Arnold said that some parts of graduate education need not be in-
cluded because they got separate support. Dr. Morse commented that it
would be important to look at the interactions of the various budgets on
campus and to study the flow of funds across boundaries within the univer-
sity. Dr. Miller said that, in his opinion, there would eventually be an
attack on fund allocation within universities by student activists. The
question of relevance of various expenditures for education would come into
question., Some areas of graduate education would undoubtedly be hurt.

Dr. Bronk commented that in an earlier day the National Academy of
Sciences believed that money should go to students, primarily through
fellowships. Now effort is being concentrated on the universities. At the
earlier stage it was hoped to work on the graduate faculties in various ways.
Now we are talking about trying to get around the faculties.

Dr. Shannon said that science had carried a significant share of univer-
sity costs. University funds could be used for other areas because of the
availability of federal funds in the support of science. Now with the
reduction of federal funds and the coming of new demands universities had
become unstable enterprises. This was an argument for looking at the whole
system,

Dr. Allan Cartter said that Mr. Kearns' suggestion that a look be
taken at demands on graduate schools in the 1970's made a great deal of sense
to him. This was not a global proposal in reality.

Dr. Handler than asked who should do this. The National Academy of
Sciences covers the EMP fields, life sciences, and the social sciences. Dr.
Crawford suggested that cooperation of the Social Science Research Council
and the American Council of Learned Societies be sought in this. It would
also be desirable to include the employers of the recipients of graduate
degrees, especially representatives of industry.

Dr. Bueche suggested that we look also for alternatives to sponsorship
by the National Research Council, the American Council of Learned Societies,
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and the Social Science Research Council. He thought it would be very im-
portant for others to be brought in also to increase the credibility of any
results. The others should serve as executive sponsors as well as partic-
ipants in the conducting of the study.

Dr. Kidd asked whether the Carnegie Commission could take on this
work. The answer from the group seemed to be that it could not because the
Commission had not concentrated especially on graduate education. Dr. Kidd
then proposed that a group somewhat like the Carnegie Commission be set up
for the area of graduate education. Mr. Kearns said that the activity
should have an executive function associated with it. Dr. Handler said
that he agreed, but that the organization should avoid the accusation of
special pleading. Dr. Bueche said it would be important in this regard to
have people from other sectors on the board. Dr. Crawford said that this
could be arranged so that the board would be widely representative. Dr.
Bueche asked whether it would be desirable to have the Department of
Defense and the Department of Commerce represented. Dr. Crawford said
that he thought that it would be. Dr. Miller suggested that the three
Research Councils, covering the various disciplinary fields, get together
and agree on a group which would then be independent. He said that in his
experience organizations that were broad and that could be trusted were
rare. Dr. Crawford said that it would be important to have the correct
representation from the faculties of graduate schools on the board. They
constituted a group that would have to be moved if reform of graduate edu-
cation were to take place. Dr. Bueche asked about having a special research
organization, such as the Rand Corporation or Arthur D. Little take on the
study. Mr. Kearns said that some caution should be observed in taking that
route.

Dr.Tischler said that, in his opinion, the National Academy of Sciences
was the right organization to undertake this activity. It has high prestige
and widely recognized integrity. The organization of the board or committee
could easily be taken care of. The Academy could get good people to serve
on the board and could get other organizations to cooperate. Dr. Miller
said that, in general, he agreed but some care should be taken because
the National Academy of Sciences represented science to the world and an
approach solely from the direction of science would be opposed by the univer-
sities. We must bring in the other Councils if results are to be accepted.
An ad hoc group would carry more weight. Dr. Bronk pointed out that the
Conference Board of Associated Research Councils had been created just for
this purpose and might serve as the sponsor for the board or committee being
planned. Dr. Handler said that this was so and that in the Senior Fulbright
Program, a Conference Board activity, the National Academy of Sciences acted
as the executive agency under the sponsorship of the Conference Board.

Dr. Shannon suggested that the National Academy of Sciences might carry
out the "study of studies'" at an early date and come up with suggestions for
areas in which further action was needed. Dr. Handler thought that the
National Research Council, the American Council of Learned Societies, and
the Social Science Research Council might be able to do that with their own
funds. This would get things started. It would then be necessary to turn
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to the Federal Government and to foundations for further support. Dr. Bueche
suggested that help be sought from industry also. It would be desirable for
all of the customers and supporters of graduate education to be parties to
the act. Dr. Kidd pointed out that statistical facts were needed less than
a philosophy and a coherent plan of action.

At this point, Dr. Arlt reported on the planned study of unit costs of
graduate education which had been planned jointly by the Council of Graduate
Schools and the National Association of College and University Business
Officers. He said that that study would undoubtedly be carried out regard-
less of any special action taken here. The CGS-NACUBO study was designed to
answer the frequent question abeout what graduate education costs per unit. The CGS
has set up a committee under the chairmanship of Dean Joseph McCarthy of the
University of Washington to supervise this study. The National Science
Foundation was interested in the study and agreed to set aside some funds
in Fiscal 1969 to carry out the preliminary steps of developing a vocabulary
of terms and investigating the feasibility of a major study, but it was not
possible to complete the plans in time to utilize those funds. The Western
Interstate Commission on Higher Education (WICHE) is also carrying out a
large-scale study of costs using methods of systems analysis with the support
of the Office of Education. NIH has been talking about making a study of the
costs of graduate education but hasn't decided yet what they want. The
Council of Graduate Schools is prepared to go ahead with their study. They
have plans drawn up in a preliminary way, but have not been able to obtain
funds yet. The CGS would like to have the moral support of this conference.
They are seeking financial aid from the National Science Foundation, U.S.
Office of Education, and the National Foundation for the Arts and Humanities.

Dr. Reitz asked what the difference was between the WICHE and the CGS
projects. The answer was that WICHE would use just the thirteen Western
States as its sample, plus Michigan and New York, rather than a more widely
representative sample from the whole United States. The WICHE project also
is aimed at getting a clearer understanding of management information systems.

Dr. Fusfeld asked how many universities had reliable information about
costs. Dr., Morse replied that there was no uniform base throughout the
country upon which such information was being compiled. The information
available at present was therefore not very useful. There is a difference
between wanting information for management purposes and wanting it for
national statistical purposes. Dr. Arlt said that the CGS plan was to get
the definitions clear first so that the terms would be understood and then
to go on from there. The project, as planned, would take two years, and they
expected to have the statistical work carried out by some research organiza-
tion.

Dr. Allan Cartter commented that it would be difficult to get a good
outfit to do this statistical work. He said that he would like to see the
National Academy of Sciences get involved in this with the CGS and WICHE.

Dr. Herbert Carter pointed to the many complexities in dealing with the cost
of education. There are differing products, and there are changing products.
He thought it better to direct the whole effort toward a continuing and
increasingly sophisticated system rather than to do it for omne or two years
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only. Dr. Kidd said that both things would be needed -- long-range results
such as the results that Dr. Carter is referring to and immediate short-
range results that could have an early effect upon the course of planning.
Dr. Bueche said that the discussion reminded him of the axiom in business:
"Never let the planners run the business." Dr. Allan Cartter said that he
thought that a continuing effort would be needed.

Dr. Handler said that actually the U.S. Office of Education should do
this, but he was rather dubious whether they could with their present load
of work. He said that he had become discouraged in the recent past about
getting information from the Office of Education. They have run into a
number of statistical difficulties in handling data.

Dr. Morse pointed to the urgency of getting something started. He
said that there was a crisis already looming before the universities. In
two years, he thought, the crunch would come. No answers were available.
He asked what had prompted this meeting. Was it a sense of crisis or a
continuing concern? Dr. Handler replied that he thought it was a sense of
crisis.

Dr. Herbert Carter said that the proper organization should declare
an intent and commitment to work on these problems. The effort needs con-
tinuing stability and a firm base from which recommendations can be made.
Dr. Handler said that what would be needed in the very near future wes a
"quick and dirty" study of costs which could be refined later. At the mo-
ment it would be helpful to know what the cost was per Ph.D. within a
probable error of two thousand dollars. Rough results now would be quite
useful. Dr. Carter said that the State of Illinois was already asking for
this kind of informetion from the universities there. The plan was to bud-
get for education within the State by program. Dr. Fusfeld said that if a
crisis existed, you should say you need certain things answered on a speci-
fied timetable. Then you should analyze the need, treating each piece
separately. Then get the job done.

Dr. Handler said that eighteen months to three years was the range of
probable completion time for the studies proposed. He thought that pro-
Ject 5 on utilization was related to project 3 on costs and would be doable
in a relatively short time. Mr. Kearns commented that if the study of uti-
lization showed that many Ph.D. organic chemists were now in sales, a real
problem would be indicated. Dr. Bueche said that project 5 indeed bears on
that problem. Dr. Herbert Carter said that any study of utilization should
ask for a description of the function served by the Ph.D. and its relation
to his educational preparation. A match between the two would have a lot
to do with whether the man was happy in his job. Dr. Bueche sald that in
his experience the man who was completely happy was probably not very good
in his job. Dr. Handler commented that project 7 on the evaluation of
quality seemed to him to be rather soft and hard to deal with. Dr. Fusfeld
said that it was certainly long-range. Dr. Handler suggested that perhaps
Dr. Allan Cartter might take this on. Dr. Cartter said that he might be
interested in this possibility.
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Dr. Arnold reminded the group that many States were carrying on studies
of graduate and other higher education and that the kinds of results they
were coming up with might be used or compiled as an aid in the study of
graduate education being discussed here. Dr. Handler asked whether it would
not be a good idea to do all of this nationally and help the States with
their task. Dr. Arnold said that he thought it would be. Dr. Allan Cartter
suggested that it would also be desirable to combine efforts by fields rather
than to have each field study its own problems in isolation of those in other
areas.

Dr. Morse said that he thought that eighteen months to complete a
project would be too long to have much effect on education. Mr. Kearns
replied that the activity might be phased in such a way as to permit the
read-out of some results at the end of a shorter period of time, but the work
would then continue in order to obtain more refined results. Dr. Handler said
that the central questions seemed to him to be project 2 on costs and project 3
on the needs for manpower in various fields.

Mr. Kearns referred to the paper by Martino in Science. The approach
followed there impressed him as being quite good. It illustrated the fact
that there was a lot of background material all ready and waiting to be
assimilated to a study of the kind that we were talking about. Dr. Kidd
pointed out that the Carnegie Commission has gotten out an early interim
report based on its preliminary findings to meet the crisis which seemed
to be developing in higher education. Dr. Bueche said that one could search
for the range within which the answers would fall rather than trying to be too
precise. It would be possible to get bands within which the answer would lie
with an uncertainty of perhaps * 20%. Dr. Allan Cartter said that if this
kind of information were wanted he could provide it quite soon.

Dr. Bueche said that it would be possible to make steady-state predic-
tions of industrial need for graduates of graduate schools, but of course
anything that changed the economic assumptions would invalidate those pre-
dictions. Dr. Reitz said that an important reason why we needed information
about the cost of graduate education was to advise institutions now con-
templating new graduate programs. If the true costs of high-quality graduate
education were known to these institutions, there might be some reconsidera-
tion of plans to launch new graduate programs.

Dr. Crawford asked whether it would not be the sense of this discussion
that there should be a council or commission formed with broad representa-
tion to meet monthly to get going on this and to start the various studies
discussed. The council could project its image rather promptly to Washington
and graduate schools. Dr. Fusfeld said that it would be desirable to ask a
few people at the National Academy of Sciences to plan this. Dr. Morse said
that the dynamics of change in universities were not always apparent, but
were operating. Steps are being taken by universities right now, and they
invalidate projections that were provided only six months ago. Universities
are cutting back and are not initiating new graduate programs. Things are
going on that are not public knowledge. All of this is going to have a bad
effect when young Ph.D's cannot get jobs that they want. Dr. Crawford said
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that there was probably much truth in this but that it was worth noting
that some institutions were starting new graduate programs - Dartmouth,
for example.

Dr. Handler then began to bring the meeting to an end by saying that
the staff would send some notes about the meeting and a prospectus for
further action to the members of the conference. He asked the participants
to correct the notes, revise the prospectus, and return the emended
documents to him with further suggestions and comments. It seemed to be
the consensus that some further action was needed, but the form it should
take might better be decided after the participants had thought about
what had been said here.

- Dr. Fusfeld asked whether an advisory group would be formed. Dr.
Handler said that plans for such a group would probably be included in
the prospectus. It was not possible under the rules of the National
Academy of Sciences to pay members of such an advisory group. However,
special organizations could be hired to do the statistical work if that
were necessary.

Dr. Kidd asked about plans for looking at the special problems of
the disadvantaged. Dr. Handler replied that he thought that was an im-
portant problem, but a problem apart from the central ones being dis-
cusgsed here. He thought that it should be handled separately because it
seemed to him to be outside the terms of reference of the group.

Dr. Shannon asked what the Office of Education could be expected to
do in collecting information about the disadvantaged so that it would not
be necessary to set up a crash program every few years. The Office of
Education has several programs for the disadvantaged, the Office of Economic
Opportunity has several, the Department of Labor has more, the Department
of Defense has others, and so on. He asked whether the Office of Education
was prepared to analyze the effect of these programs on the problems of
the disadvantaged . He referred to the history of the Office of Education
and the steady growth in its responsibilities for education starting in the
early years of the Office with the problems of primary and secondary edu-
cation, then going on,with the coming of the NDEA,to graduate education
and other areas. He asked further what they were prepared to do in regard
to the problems discussed here by collecting and analyzing information
about graduate education. Dr. Reitz replied that the problems were well
recognized within the Office of Education and that there had been real
difficulties in collecting needed information and reporting it out
promptly. He said that the National Center for Educational Statistics
was improving in its performance. In the not too distant future the
Center would probably be able to provide information within many categories
on a prompt basis. However, the Center still has to solve a number of
problems before it reaches that stage. Dr. Crawford said that within the
comnunity of graduate schools there had been a great deal of dissatisfac-
tion expressed about the statistical reports of the Office of Education
because the right questions had not been asked and there had been further
difficulties in getting reliable data reported out promptly.
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At this point, it was agreed that further consideration of the prob-
lems would take place when the notes of the meeting had been circulated
and the prospectus for action made available, and after the participants
had had a chance to reflect on the discussion of the last three days.

Dr. Handler thanked the members of the group for their participation

and ad journed the meeting.

September 17, 1969
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Costs of Graduate Education. It was suggested that this study of
unit costs should be designed to meet both immediate and acute
needs and long-term needs for information.

Manpower Needs. A survey to gather factual information and sta-
tistics from the principal employers of recipients of advanced
degrees. To be based on realistic assessment of employer interest
in specific types of academic preparation and not just on extrapo-
lation of past or present trends in traditional programs.

Study of Existing Studies and Reports. A critical review and

evaluation of information available from studies and reports
recently completed or in progress.

Utilization Study of Recent Ph.D.'s. Follow-up on graduates of

five years ago (education vs employment ).

Modes and Magnitude of Support. A long-term study to determine

levels and styles of support to meet national objectives in gradu-
ate education. The study of costs would probably have to be com-
pleted first to provide a sound base for this phase.

Eveluation of Quality - a) Graduate, b) Postdoctoral. This

might be combined with the study of utilization and should con-
sider inputs of American Council on Education and Carnegie studies
now under way. (Some skepticism was expressed regarding this
study. It was questioned whether meaningful results could be ob-
tained. However, possibilities of obtaining objective information
should be explored.)

Proposed Approach

The proposed steps in implementation of these findings were the fol-

lowing:

1.

A phased, strategic, continuing program of study, consultation,
and action concerning predoctoral education in the United States
should be planned and conducted by a National Board on Graduate
Education. The Board would be named by the Conference Board of
Associated Research Councils (ACE, ACLS, NRC, SSRC), but would
otherwise be autonomous, representing and reporting to the vari-
ous interest groups (students, faculties, and administrations of
graduate and other higher education; industry; disadvantaged
groups; foundations and associations; government in several
branches and levels; and the public). About forty persons would
serve on the Board on the basis of a rotating membership.

a) The Board would meet quarterly to establish general policy,

identify problems, review the reports of studies, and plan
the implementation of recommendations.
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PROGRAM

CONFERENCE ON PREDOCTORAL EDUCATION
IN THE UNITED STATES

Session I, 8:00 p.m., Sunday, August 24. Chairman: Philip Handler

A. Background for the Conference:

Introduction -~ Philip Handler

Review of graduate education, historical benchmarks, and
efforts to instigate change - Gustave O. Arlt

Remarks on the information base - Wayne C. Hall

Session II, 8:30 a.m.-12:30 p.m., Monday, August 25. Chairman: Herbert Carter

A. General discussion. Assessment of the present situation and trends
and of their implications for the future:

l.

Has the surge in the number of advanced degrees granted during
this decade established a sound basis for continuation in the
future? 1Is it leading to an oversupply of people with special-
ized research expectations? Has it occurred at the price of a
decrease in quality.

Do present doctoral programs in fact inculcate rigid attitudes
toward research specialization? Will present degree programs
satisfy the needs of industry, government at all levels, and
the universities and colleges, including two-year colleges?
Are the expectations of graduate students concerning their
degree programs being met?

What effect will social, political, and economic developments,
such as the draft, student unrest and dissatisfaction, protests,
reaction, and the rising expectations of the disadvantaged have
upon graduate education? Are imbalances developing among fields
in the granting of doctoral degrees, in view of anticipated man-
power needs?

What are the implications of the growth of postdoctoral educa-
tion for graduate education? In which fields will this growth
have a pronounced effect on the extent and character of predoc-
toral education?

Where are there deficiencies in our knowledge and understanding

of the foregoing problems (Questions 1-U4), deficiencies which
might require further study?
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Session III, 2:00-6:00 p.m., Monday, August 25.

A. Meetings of four working groups, one to consider each of ques=-
tions 1-4. Each group would consider question 5 in connection
with its topic.

Session IV, 8:30 a.m.-12:30 p.m., Tuesday, August 26. Chairman: Max A. Tischler

A. Summaries of discussion in the working groups on Monday after-
noon, 15-minute reports by their chairmen.

B. General discussion of possible measures to sustain graduate
education and make it more responsive to anticipated national
needs in the future:

1. If the present trend of increase in the number of advanced
degrees is sound, where will funds come from to sustain
continued growth of graduate education and to support re-
search by Ph.D. recipients in the future? By what mecha-
nisms should such funds be injected into the educational
system? How can the productivity of graduate education
be increased?

2. If the present trend harbors dangers, what changes in the
characteristics of degree programs, selectivity in graduate
admission, or requirements for degrees are indicated? What
changes will the growth of postdoctoral education institute
in the graduate education of future leaders in research?

3. What types, patterns, and mixtures of graduate programs and
degrees will be needed for the future, considering the role
of the traditional research-based Ph.D.; master's and inter-
mediate degrees; programs with a professional, rather than
a scholarly orientation, at both the doctorate level and
lower levels; and specialty and interdisciplinary doctorates?

4. How can quality in graduate education be maintained or
strengthened, considering the growth in the numbers of grad-
uate students and of graduate institutions? How can workable
programs be devised for the disadvantaged graduate student
without jeopardizing standards?

5. Where are there deficiencies in our knowledge and understand-
ing of the foregoing (Questions 1-L4), deficiencies which
might require further study?
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