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Preface

This study, originally contemplated as a project of one-year duration.
in actuality extended over two years. Interinstitutional cooperation, even
when wholehearted, exacts its toll in time. Collection of the data, which
seemed relatively simple, turned out to be time-consuming, tedious, and
sometimes impossible. The analysis and summary of the data were neces-
sarily delayed until all available data were in hand. The process of writ-
ing, obtaining reactions, and rewriting took, as usual, more time than
anticipated. Surely, a sigh of relief from everyone concerned is in order.

The focus of the study, when launched, was on the impact of Federal
and other extraneous sources of support of science research and science
education in a state system of higher education. Several factors tended to
shift the attention of the directors of the study from the original set of
questions to broader issues. The first of these arose out of the gradual
shift in the nature of Federal support over the past several years, and the
marked differences among institutions in the amount and type of support.
The second was developing awareness of problems arising out of the aspi-
rations of institutions especially of some faculty members. to expand
research and graduate education in ways hardly consonant with the limi-
tations of state resources and plans. Third there were indications that
Federal support uncoordinated with state support and plans could
unwisely give encouragement to these aspirations. Fourth, the expansion
of broad Federal support to both public and private institutions poses
very serious and difficult problems in that some forms of Federal support
would certainly lead to reduction in state support.

And so our study has turned to the implications of these factors for the
future of Federal support. Though some of our institutional collaborators
have expressed some doubts about the relation of our last chapter to the
original enterprise, we remain firm in the conviction that a purely histori-
cal study would be entirely irrelevant to the anticipated developments.

Technically-oriented reader: may be disturbed because the report omits
many details, both concerning procedure and in the data drawn upon in
the comments. The length of the report and the disinterest of many read-
ers in such details led us to place much of this material in a Supplement,
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which is available in limited uuantity to those with special interest in such
detail

Finally, we would like to emphasize our debt of gratitude to the several
groups listed in the acknowledgment section. The liaison representatives,
especially, gave many hours of time to the project. In each institution
many additional hours were occupied in collection and organization of
data by unidentified collaborators in the project. The total of dollars
thereby expended in each institution is unknown, but certainly very siza-
ble.

Two persons deserve special recognition. Dr. M. Frank Hersman,
surely one of the most genial and helpful of all project monitors, gave
many hours of time in phone calls, visits, and correspondence to the proj-
ect. Dr. I ewis Pino, beyond his duties as the liaison representative, car-
ried out many of the on-site interviews and was exceedingly helpful in
comments on the manuscript.

For us as directors of the project, the experience has been stimulating
and intru.:tive. We hope others may find something of value in the
report.

i0

PAUL 1.. MUSSEL
DONALD R. COME
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Summary and Recommendations'

The twelve publicly supported universities and colleges of Michigan
which, in cooperation with the National Science Foundation, sponsored
and conducted this study were particularly interested in looking into the
overlapping interests of the three public bodies most concerned with
higher education the local institutions themselves, the State of Michi-
gan, and the Federal Government. Business and industry were also repre-
sented through interviews and correspondence with an advisory group of
Michigan leaders in those fields.

The study is appropriately focused on a segment of higher education in
which the three levels of policy-making intersect in many important
ways namely, the mechanisms and funding by which Federal agencies
have been supporting a number of science activities on these twelve
campuses over the period 1955 1964. The funds provided by the Federal
government have increased greatly during this decade for most of these
institutions, as for many others in the country, and the recipient institu-
tions have experienced a variety lf consequences as a result, some of
which appear to touch critically the autonomy of these institutions and
their traditional control over their own futures. Moreover, the threat of
cutback and possible changes in the nature of this Federal support, which
has recently become a painful reality, has given the study an added
interest for the twelve institutions. Designed from the start as an aid to
planners and policy-makers, the study has acquired by events and trends
of the two years since its inception a relevance to immediate decisions of
great urgency at all three levels of planning and policy making. In some
respects, these events and trends diverted attention from some of the
more specific questions originally raised to issues intrinsic to the prob-
lems and nature of coordination in a state system of higher education and

Following limited distribution of this report. a number of discussions were engendered which raised
some questions of clarification and led to more explicit recommendations for action. Rather than attempt
to revise the report. this statement of Comment and Recommendations, which has been reviewed and
generally approved by the Liaison Representatives and Steering Committee, has been added. As this
statement developed. it became evident that. in many ways. it captured the significance of the study more
concisely and effectively than the final chapter. Accordingly. it has been somewhat expanded to include
sufficient introduc:ory and explanatory material so that it presents a comprehensible brief statement of
the study and its results.

14
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the role of Federal support in such a system. Indeed, many of the original
questions concerning support systems, mechanisms, and desirable
changes are unanswerable until some of the underlying issues identified in
the study are resolved.

The results presentd in this report include quantitative facts as well as
polls of the views of faculty, students, and administrators concerning all
significant aspects of academic science funding and funding mecha-
nisms, institutional as well as Federal, institutional management and
development measures, faculty-administration relations, student training
and enrollments, problems of state planning, etc. There is also a discus-
sion of less quantifiable factors, such as balance and its opposite, imbal-
ance, which play important roles in academic planning. In some ways and
for a number of reasons the report falls short of its intended scope. In
some cases, the data returns proved too erratic or limited for more than
passing comment; in other cases, the data were too voluminous and com-
plex to be conveniently summarized in tables. Exploration of alternative
support policies was largely ignored because these policies can be ration-
ally determined only after some decisions have been made about the roles
of individual institutions in the total system of higher education.

The results of these surveys and discussions should be interpreted and
evaluated in terms of the combined objectives of the three levels of plan-
ning and policy making. Twelve institutions in one state, however care-
fully chosen to represent all stages of development, cannot constitute an
adequate sample for purposes of Federal agencies. However, for planning
operations of the twelve institutions themselves, as well as for policy
makers of the State of Michigan, the specific in-depth information on
these institutions has already been useful. And indirectly, through the
premise of Federalism, the planning purposes of Federal agencies will
also be served.

A particularly important finding for policy makers at all three levels is
the characterization of the twelve institutions as falling into three groups
based on both the present state of development in their science depart-
ments and the views and aspirations of these departments for the future.
To summarize in greatly over-simplified terms: institutions in Group A
are now enjoying substantial Federal support of the traditional project
kind; they would like this support to continue in much the same fashion,
and they fear that changes might be inimical to their interests. They are
not averse to expansion of institutional grants so long as these do not
detract from the project system. Group B institutions are enjoying a more
limited participation in project funds and are receiving a larger propor-
tion of their Federal support in the area of science education. They are

15
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improving their capabilities in the national competition for research
support, and they accordingly look with distrust on policy changes which
might defeat this expectation. These institutions would welcome some
broad institutional grants. Group C institutions, on the other hand, which
are just setting out on their development, may have no present or immedi-
ate plans for graduate education and extensive research programs, and
have thus far received little assistance from Federal agencies in either
research or science education. They primarily need institutional grants
for general program development. The Federal project system, for at
least some of these emerging institutions, is significant primarily in their
visions of the future. Because of the career aspirations of their expanding
faculties, these institutions view the initiation of modest research pro-
grams as essential for faculty development, recruitment, and retention.

As this description of the three groups suggests, the graduate programs
and their many important interactions with the undergraduate college,
stand at the center of a number of planning issues for institutional author-
ities. Numerous analyses in the study suggest questions about the number
of graduate schools that a state can afford, and underline the urgent need
to explore the ways and means by which a state can define and maintain
acceptable quality for all of its institutions without making them all into
full-fledged universities.

Obviously, these questions will be extremely difficult to resolve, espe-
cially at the state level, for institutions strongly reject assigned roles
which delimit their possibility of expansion into new levels and types of
education. However, it may well be that half the battle is in the prelimi-
nary step of simply getting the need for state and regional planning recog-
nized and accepted at the local institutional level where the most difficult
adjustments will have to be made. If so, studies like this, in which admin-
istrators, faculty, and students examine their institution's resources and
compare them with the goals, explicit or merely implicit, that these insti-
tutions are striving to reach, can constitute a long initial step towards the
necessary realistic planning. Faculty members, whether participants in
the study or readers of the published report, will be confronted with the
cumulative and financially unrealistic implications of their desired gradu-
ate programs. State authorities, for their part, along with other represen-
tatives of the public who it may be hoped will be exposed to the report,
will be made aware of the equally critical importance of providing faculty
with adequate incentives and conditions for the development of high-
quality undergraduate programs.

Finally, in the perspective of overall national policies for higher educa-
tion, few would deny that at each of the three policy making

16
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levels institutional, state, and Federal steps must be taken to offset
imbalances impending in the near future between the nation's projected
academic scientific manpower with other science resources. on the one
hand, and its projected capabilities and educational expectations on the
other. These imbalances are especially found in important dimensions of
the national science enterprise volume of support, composition of disci-
plines, and distribution of) resources within the nation and within the
states. Furthermore, the problems are of such a nature and magnitude as
to require the creation of new institutional mechanisms and procedures
for distributing the Federal funds for higher education, and this in turn
can be accomplished effectively and efficiently only by a Federalist effort
involving information, analyses, and perspectives at all three policy
levels Federal, state, and institutional. The present study is at once a
compilation of detailed information about specific institutions in a single
state, and an instance of the kind of local exercise in state and national
thinking which, under the premise of Federalism, appears indispensable
to the formidable innovative tasks of updating the nation's scientific and
academic enterprise. Similar studies in other states, or even in multi-state
regions, with other and more structured styles of coordination or control
may be necessary to develop and more clearly detail steps necessary to
cope with issues raised in this report.

Recommendations

In undertaking this study, the twelve institutions were asked by the
National Science Foundation to formulate recommendations on issues of
academic science support facing administrators at the several policy
levels. While the concept behind this request to obtain larger inputs to
national policies from the institutional working level is certainly worth
pursuing to its ultimate accomplishment, detailed recommendations
about specific complex issues would be inappropriate to an initial effort of
this kind. Instead, the following general observations are offered for the
consideration of the policy makers.

Planning and Budgeting

Current governmental budgeting and support decisions often have the
effect of frustrating institutional planning and of placing the institutions
in a position of having to react to the vicissitudes of these external deci-
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sions. While highly structured mechanisms of support, particularly those
of Federal agencies, may produce short-term advances, the academic
institu ns arc forced into strategies of opportunism. The effect is not
only to frustrate academic planning, but, in the long run, to weaken the
entire academic enterprise. Gradual and uncoordinated expansion of
Federal support, often under political pressures, encourages unmerited
and unreasonable institutional aspirations, results in duplication and inef-
fective use of resources, and very likely, in the long run, dilution of quality
in the total national system of higher education. Cost sharing places an
unreasonable burden on all institutions, but especially on the public
universities largely dependent upon state appropriations and student fees.
They have no undesignated funds for cost sharing and diversion of state
appropriated funds from their traditional and intended uses to support
research is unwise and subject to legislative reprisal.

Recommendation to the Federal Gmernment

We recommend that the Federal agencies which provide support to
institutions allocate a larger proportion of this support in the form of
institutional grants. We endorse the general efforts in this direction
reflected in the recent report by the National Science Board, "Toward a
Public Policy for Graduate Education in the Sciences.' We also recom-
mend that institutional funding levels be expanded to cover the needs of
young investigators, and that it be granted for a period of at least three
years in the future, as a step to encourage institutional planning efforts.
And to alleviate institutional imbalance, we recommend that institutional
funding be sufficiently generous and flexible to permit use in the arts and
humanities as well as in the sciences. Especially in the case of state sup-
ported institutions it is essential that the institutional grant program be so
administered as to encourage increasing support from other sources
rather than be seized upon as a basis for decreasing it.

Regional Planning

In order to accomplish the improvements needed in the administration
of academic resources at both the most operational institutional level and
the central Federal level, mechanisms must be created to provide the

" Report of the National !kience Road. January 1969.
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needed opportunities for information exchange and policy development at
the state level. The individual institutions must do their planning with an
eye on each other and on the regional needs and resources, and-the Fed-
eral government in its support of projects and programs in these institu-
tions must likewise consider the regional effects of its actions. State
compacts in the pattern of W ICH E and SR EB may be necessary to make
regional planning effective. Initial Federal support for such agencies
would encourage their formation, and continuing Federal support of
regional enterprises would enhance their effectiveness.

Recommendation to the Federal Agencies

For the same reason of fostering the regional dimension of institutional
planning. we recommend that the National Science Foundation, and all
the other Federal supporters of academic programs, take appropriate
measures to assure that their evaluation of proposals is effected with the
fullest possible consideration of the existent regional plans, goals, and
other considerations. When state and regional planning is not in evidence,
individual institutional proposals with broad regional implications hold-
ing the possibility of needless duplication should be weighed carefully and
perhaps even denied.

Graduate Programs

It is clear that neither the nation at large nor any one of the states has
or will soon have the resources to provide graduate programs in all fields
at all institutions of higher education which now aspire to them. Graduate
study of quality cannot be conducted without an active program of
research. Hence costs are high and institutional aspirations must be sup-
ported only when social needs and available resources justify expansion.

Recommendation to University Faculties and Administrators

In addition to the hard choices that must be made by state and local
authorities in limiting and siting the number of graduate programs, we
recommend that faculty members and administrators explore and take all
possible steps to assist them in this indispensable goal. Administrators
and professors, and their professional socieiies should seek ways to raise

19
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undergraduate teaching to a status as respectable as that of graduate
teaching and research. Despite the denials of research-oriented faculty
members, undergraduate education suffers from both lack of attention
and from over- specialization in the research-oriented institution. The
tendency to regard undergraduate teaching as a burden to be assumed by
second-rate or non-tenured faculty must be corrected.

Recommendation for Further Studies

One or more studies similar to this one should be conducted in states or
regions which have developed a more formal structure than has Michigan
for central coordination and planning of higher education. Ideally, the
studies should be conducted as cooperative efforts by one or more Federal
agencies, representatives of state government, coordinating agencies, and
the institutions themselves. Both public and private institutions should be
included, since both are vital parts of the total higher education system
and the traditional differences in their support are rapidly disappearing.
Business and industrial interests and needs should also be more vitally
inv.)lved than was possible in this study.

20



I. Introduction

The impact of Federal support of research and science education has
been the subject of numerous studies and cqnferences and of innumerable
articles and speeches. It is generally agreed that there has been an impact
and that even more and more diversified support is required. The impact
is almost obvious from the fact that government support of research and
science education has expanded from practically nothing (excepting agri-
culture and service schools and academies) prior to 1945 to over two bil-
lion dollars in 1966 only slightly over wenty years later. Leland J.
Haworth, ()hector of the National Science Foundation, has well summa-
rized the development:

Nowhere has the impact of the Federal commitment to science been greater than in
the country's academic institutions. From essentially none before World War 11
(except in agriculture). Federal support for the conduct of research in the academic
institutions proper las distinguished from federally owned "contract research cen-
ters" operated by the universities) rose to approximately $1.26 billion in fiscal year
1966. almost two-thirds of the total research expenditures in those institutions: ad
Ilona! funds of the order of $0.1 I billion were obligated for research laboratories and
research facilities. Although the primary objective of most of this support has been to
meet the informational needs of the agencies having specific missions in defense,
health, space, atomic energy. etc. it has nevertheless had a profound impact in
education, especially at the graduate level where the conduct of research is vital.

In recent years significant, though smaller, support has also been given to higher
education in its own name. Students have been assisted through fellowships and
traineeships las well as through opportunities for employment on research projects):
growing support has been given to the classroom teaching function, especially by the
National Science Foundation and, at a rapidly increasing rate. by the Office of
Education. Still another type of program in several agencies provides special support
to assist selected institutions to improve the quality of both research and classroom
activities. In total about S2.2 billion was obligated by the Federal Government in
fiscal year 1966 for support of research and science education in our universities and
colleges.'

orsonal SCIORT tiundaronn 4nnual Sown. /467, NSF68.1. Washington. D.C.; U.S. Govern-
ment Printing Office, 1968, pp s, si.
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2 Federal Support of Science

A further comment by Haworth is relevant to the present study:

cspev laity acute need. perhaps even more acute in its way than the total national
need. is that of regions. states and localities that are endeavoring to develop high-
quality academic institutions where such do not now esist. It is generally mognited
that a first-class university or, to a more modest estent, a first-class college. has a
highly salutory effect on the total life of the locality in which it finds itself. It influ-
ences in a positive way the educational systems. the culture, the intellectual life and,
in more or less degree depending on the circumstances, the overall economy. Quite
apart from the financial support they 111.1) receive, institutions endeavoring to better
themselves and hence their communities have great difficulty in doing so when there
is a shortage of high-quality individuals with whom to build their faculties. In the
face of such a shortage they find it hard, if not impossible. to compete fur such indi-
viduals with those institutions already recognited as having high quality .

Origin of the Study

The national, regional, and state needs for education (especially for
graduate education and research) and the relationship of various sources
of support to these needs led to the current study. The study was planned
to analyze the implications and consequences of the existing system of
support of research and science education (a) to the academic institutions
involved in the study, and (b) to Federal and nonFederal sources from
which support for research and education is received. Recommendations
for national policies in distribution of Federal funds and changes to
optimize the contributions of Michigan's public institutions of higher
education to the state and to the nation over the next ten years were
expected as ultimate results.

Two broad Questions were posed:

I. What is the existing system by which scientific research and educa-
tional activities are undertaken and supported in Michigan's twelve
publicly supported institutions of higher education and what altera-
tions may or should be effected in this system over the next ten
years?

2. What are the existing mechanisms, levels, and kinds of research
support received from Federal and non Federal sources and what
changes would be desirable in this support base over the next ten
years to support the research and educational opportunities and
needs of the academic institutions and of their supporting agencies
and clientele?

p %in
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Introduction 3

The Institutions Intobed

The twelve public institutions imob in this studs. their location, and
their founding dates are:

Central Michigan University (Mount Pleasant), 1892
Eastern Michigan University (Ypsilanti), 1849
Ferris State College (Big Rapids), 1884
Grand Valley State College (Allendale). 1963
Michigan State University (East Lansing). 1855
Michigan Technological University (Houghton), 1885
Northern Michigan University (Marquette). 1899
Oakland University (Rochester). 1957 (Affiliated with Michigan State)
Saginaw Valley State College (University Center). 1963
University of Michigan (Ann Arbor). 1817
Wayne State University (Detroit), 1868
Western Michigan University (Kalamazoo), 1903
These institutions of higher education are a diversified group with vary-

ing degrees of specialization in the sciences and engineering, and with
widely different resources, degree programs, and student enrollments.
Each, under a pattern of autonomy provided for under the Michigan
Constitution of 1963, may initiate new research and educational pro-
grams in the sciences and engineering at both the graduate and under-
graduate levels.

The twelve institutions operate from a capital base of about $1,103
million. (Official 1966 67 financial reports of the institutions, June 30,
1967.) During the academic year. 1967 68, they received total state
appropriations of $205 million, an increase of 123 percent over state
appropriations received seven years earlier.' In the academic year,
1965 66, these institutions awarded 12.152 degrees at all levels in sciences
and engineering.. They awarded 82.5 percent of all degrees awarded in
public and private institutions in the State of Michigan, and 91.7 percent
of all first professional and graduate degrees (9,675 of 10,542).'

The significance of these public institutions in the Michigan system of
public and private higher education is likely to increase in the futureas a
consequence of large projected increases in enrollments. Total enroll-
ments of 188,000 in 1967 are projected to increase to 229,000 by 1970,

Michigan Council of State College Presidents I MCS(Pl. Memoranda an Senate 4ppropnationt
canunatee 4eiwn. January 22. 1968 and February 28. 1968.

'Office of Education. Earned Degrees (inferred 1%5 66. Washington. D.0 .. U.S. Government
Printing Office. 1968, pp. 48 273

'Mid., pp. 5 7
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4 Federal Support of Science

and to 298,000 by 1975. Enrollments will have increased by nearly 80
percent in the relatively short time of ten years, from 1965 to 1975:'

Michigan's institutions of higher education contribute substantially to
the nation's scientific and technical enterprise as attested by the facts that
in 1966 Michigan ranked sixth among the states in total Federal support
and also sixth in Federal support of academic science. In 1965 66, Michi-
gan institutions of higher education expended approximately $80 million
for research and development, of which two-thirds was provided by the
Federal Government. The remaining one-third was accounted for by
institutional funds and by support received from industry, state, founda-
tions, and other sources.

TABLE 1-1
lot st ht In K %I Out It I()%% AsI) ACNI11 MI( SCII St I SUPPOlt IIt) III) Tv. 1%1 'WM 110S% is Mit WOO. IS%-(11 VI I) 1% NSF

Ft 5I >s 1mPkt 1 Sil DV, 1963 65
(TIM!, %ASO% 01 Doti sits)

vs.it
it nos. (gbh

101 %i
MI%

51 PPOR I
_

14h4 1%4
At %1))-%1 It Sc II 5( 1_St PPOlt I' -
1,1h0 1w.' 144,4

CM1; 1.221 173 234 126 165 161 234FStt' 2.502 1,433 322 139 1,270 193 192 138US(' 777 19 8 0 609 0 8 0
1.654 540 0 0 32 534 0 0MTU 2,320 1,205 227 219 1,903 435 227 219

MS1 ' 22.369 14.413 11.516 12.488 17,706 12.170 10,451 11,626NMU 1,552 1,050 154 163 209 900 154 163SVSC 772 952 0 0 0 0 0 0U of M 66,265 58.806 45.862 45,524 61,489 51.025 44.827 44.465WSU 11.948 9.422 7,122 8,068 8,171 7,529 6.484 7.660W M 3,078 1,732 619 467 1.350 536 346 358
Totals 114,458 89,915 66.003 67.302 92.865 73,487 62,940 64.863

nrutes taken from 'Ale $.:1. Total I e deal Ohlittationt and 44.ademic Soen:e Support to All Unit erut ie. and
h, Stale And Institution. Igni p I:I in FeJeral Support h. 1 naenamt alrgr, . Itual tears

Ivni nn %Awful fivieihe I.tundatton. %%I 61 II, hl,. IVO (haute 1cdetal obilitathini, for Oakland Unngir
ion Arc reported as fund. ohliorted to Aliaintan Corte i'niteritit

t' Atadetnii, .etenee .uppure" include. funds for -Itewarch and development.;' "it and I) plant." and "Other
,cten,r room tic: primarth wierhe eduation *hen the term. reward' fund. and te.eateh etpertdnures arc usedthroughout this report. Om indudr. unless otherwise fund. sir ctpendituret fat t I I haste and applied

and t:i detelopment. or the .104cmatii. we of hitoviledite diteuted toward the down and produsium of useful pr,tml,pes materials. de.t.es. %Wein., method. or processcs Iunds lot qualm control anu routine produt
toliny are eklinted

Table I-I exhibits the total Federal obligations and the academic sci-
ence support for twelve of the Michigan institutions involved in this study.
State totals are included. This table reflects some of the changes taking
place in Federal support over this period:

State Plan fur lInther Education in Aftehtgan Penult...nab Laming. Mwhigan Michigan Depart.
merit of IA/canon. September 1968.1Table 1. p. 11 19).
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Introduction 5

1. The number of institutions receiving support increased from 8 to I I.
Nationally, the number increased from about 840 in 1963 to approx-
imately 2,050 in 1966.

2. The non-academic science support increased from slightly under
$2.5 million to over $21 million nearly a ninefold increase.
Nationally, non-science support also increased ninefold, from $85
million in 1963 to $847 million in 1966.

3. Total Federal support to the Michigan public institutions increased
by 71 percent.

4. Institutions receiving the most extensive support are receiving a
smaller percentage of the total. In 1963 the University of Michigan
received two-thirds of the total amount made available to Michigan
state-supported institutions. By 1966 the percentage decreased to
58. Nationally, the top 100 institutions in terms of Federal support
accounted for 70.4 percent of total Federal obligations in 1966,
compared to 85.4 percent for the same institutions in 1963."

Table 1-2 shows the total and the academic science support for all
Michigan colleges and universities. As this table suggests, graduate study
and research activity are largely confined to the state universities and
colleges. Of the 57 other Michigan institutions, 56 are undergraduate or
community colleges. From 1963 to 1966 the total Federal support to
state-supported institutions increased by 71 percent; the support to all of
the Michigan colleges and universities increased by 88 percent; and the
total Federal obligations to higher education increased by 116 percent. It
appears from this data that Michigan has not held its own as Federal
obligations have increased. This may be because graduate education and
professional programs in engineering, science, and medicine are concen-
trated in a few of the state universities. The National Science Foundation
report shows Michigan receiving 4.27 percent of the 1966 Federal obliga-
tions while granting 4.61 percent of the total, and 4.89 percent of the
Ph.D. degrees in 1964 65. However, Michigan provided only 3.80 percent
of the M.D. and D.D.S. degrees.

The research activities of the twelve colleges and universities have been
heavily but not solely dependent upon Federal commitments. Table 1-3,
based upon data presented in industrial Research? indicates the percent-
age of research funds derived from various sources in 1967.

National SelCfleC Foundation. federal Support Si, 1'nel-ern:let and (011eeet. futal Fears 196t 66.
NSF 67.14 Washington. I) C U S (iovernment Printing Office. 1967. p.

Med p. 26.
Rvivaich. 1968, 1044). 72 73,
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Introduction 7

TABLE 1-3
Pi ikt 1%1 111 Rim 1,1t It Ft %tis 1140M V 1R101 s Stan RC. S I flN 1:111 Mit 111(.1%

Si 111-St P14411111 C01114.15 5'51) I. .11 mum 1%7

1 \s1ii H% k Al l \l1IK
5111 1%111 51141 \ it%

110S5 51111 St t ,14.1
3 0110 Ks

1 of M 6 4 1 2
MSU 64 25 4 1

WSU 71 6 11 1 4
M 40 15 9
WMU 57 20 I2 4 6

Combined 72.5 13 6 5.9 5.3 1.1 I 1.6

Data for year, prior to fiscal year 1967 exhibit much the same charac-
teristics as those in Table 1-3 except that state support of research first
appeared in significant amounts in fiscal year 1966. There are variations
among institutions which attract attention. The Agricultural Experiment
Station at Michigan State University markedly increases the direct
university research support. At Michigan Technological University the
relatively large support of research by industry and by the university
through its own funds differs from the prevalent pattern.

,The immediately preceding tables and data indicate the general charac-
ter of the twelve institutions in this study, and document the extent of
their past involvement in research and science education. Both the differ-
ences among the institutions and the changing patterns of Federal sup-
port are evident in these data.

Purposes and Projected Benefits

The benefits anticipated from this study were diverse in nature. It was
hoped that each of the Michigan universities involved in the study would
achieve some insights into the impact of research support on the institu-
tion's structure, its programs, goals and objectives. Also, it was hoped
that these universities would gain a better understanding of research
support throughout the state system and a clearer insight concerning the
institution's own research role within this system. As a consequence, pos-
sible interrelationships of the institutions in the state system were
expected to become more evident. The data collected in the study andihe
associated discussion were regarded as providing fundamental informa-
tion which might be used as a basis for planning the future development of
scientific research and education in Michigan's public institutions, both
within individual institutions and for the system as a whole.

9,7



K Federal Support of Science

To further define the types of data required the two broad questions
stated on page 2 were expanded into a number of more specific ones: Do
common goals characterise the science research and education activities
of Michigan's public colleges and universities, or do they differ signifi-
cantly in identifiable respects? From these questions several categories of
data and information were identified as evidence required to formulate
answers. Thus the study attempts to describe the following:

I. (hantaaltsc aspect% tot %rippler Amounts of support from federal, state, and other
nonfederal sources over the ten-year period, 1935 h5. The amounts meet% ed from
various sources would he related, insofar as possible, to institutional expenditures
and to the number of students and faculty supported.

2. ripe% u support Analyses of types of support from different sources (e.g., different
departments and agencies of government, different types of private corporations and
found.ownsi and of the flow of funds to different kinds of science activities.

3. Situ hapionz 'It support. Relationship of amounts of support derived through various
sources to the mechanisms by which the support is given. Qualitative significance of
the v arious mechanisms of support. differential impact of the principal mechanismsof support on the institutions individually and collectively. including typical patterns
of constraints, restrictions, or incentives associated with different mechanisms and
different sources.

4. Imlaimonal totanagement and development mechantvnn Means used to to iginate
research and development programs and the communication procedures with sources
of support. Roles of the faculty and departmental and institutional administration in
these processes, Relationship of ty pc and mmhanism of support to the dish... -,ement
and accounting procedures.

5. !mutational impacts. Relationship of support to the need for construction programs,
procurement of equipment, recruitment of faculty. development of institutes.
research centers, computer and data processing centers. and the development of
interdisciplinary and cooperative enterprises both within and among institutions.
Shifts in the historic functions and educational missions of the various institutions
that have taken place in consequence of Federal and nonFederal support. Changes in
emphasis which have occurred among the programs and curricula for which the dif-
ferent schools have been hest known: changes in the mix of teaching and research
programs, changes in the relative and absolute strength of certain scientific disci-
plines. changes in the emphasis given to special topics of research within the broader
area of an academic discipline. changes in the emphasis given to public service.

6, Faculty impacts. Relationship of faculty to Federal and nonFederal sources of sup-
port. Institutional policies of recruitment and retention of faculty. The apportion-
ment of time among research, teaching. and administrative work that has occurred
as a consequence of the prevailing support structure.

7. tae ultr-adnimictration relationships. Qualitative judgments about the impact which
the availability of Federal and nonFederal funds has on the relationship between
administration and faculty.

.Student training and enrollments-. Determination of whether the availability of Fed-
eral support draws students into some programs in preference to others where sup-
port is not available. Thedirtxtions Federal and nonFederal support have given to

28



Introduction 9

graduate and undergraduate student training and research. The influence of support
programs on curriculum delopment at the undergraduate level.

intertnmuminal rilathoiship% ontribution of Federal and non Federal support to
the objecto.es of public higher education in the State of Michigan I he impact of
Federal support programs on the staffing problems of smaller schools. in terms of
training of future faculty and of competition for new faculty members. Specific pro-
grams involing interinstitutional cooperation or coordination deloped in response
to selective support programs.

10. Pidh.t implicati(. Federal and nonEederal programs of support of research and
education most likely to he perpetuated in the future 11) Michigan's public institu-
tions of higher education NC% policy deiopments bkel to come into being in
consequence of this.

In addition to the institutional benefits accruing from the collection and
analysis of this data, other benefits were anticipated. State government
officials should be able to see more clearly the role of research in state
institutions and its relationship to the state's educational and economic
development. Through assessment of the mechanisms, impacts, and con-
sequences of various types of Federal and non Federal research support,
agencies of the Federal Government should gain insight into how Federal
funds can best be distributed to promote the optimal development of
higher education in the United States. The observed relationships
between industrial research needs and higher education research potential
may provide the basis for promoting increased industrial support of
research and science education. Finally, the results of this study should be
of benefit to other state public educational systems confronted with simi-
lar kinds of problems and issues.

Relation to Prior Studies

Of the ma,ty studies with broad, national approaches (many of which
are listed in the bibliography in the supplement to this report), the study
by Orlans most nearly approximates in its focus and questions the present
study. In some respects the Orlans study, indeed, is a prototype for this
one but, whereas Orlans was investigating the effects of Federal programs
on a national sample of 36 colleges and universities, this study includes all
state supported institutions of higher education in Michigan, and is con-
cerned with impacts on individual institutions, as well as system-wide
impacts and implications. Orlans' initial three questions were:

1. What have been the effects of Federal programs upon the quality of
higher education, particularly at the undergraduate level?

S.
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10 Federal Support of Science

2. To what extent can or should fuller use he made of institutions not
heavily involved in present Federal provrains?
What has been The experience of insinutkins with the administration
0! current Federal programs.?

I hese questions are closel related to those raised in this study. There-
fore, it is of interest to note here his answers to these three questions:

1 1 he direct effects of federal programs have been profound and beneficial in the sci-
ences. noticeable but more imbalance(' in the social sciences. and negligible in the
humanities. Federal programs have nest notably affected the ulative proportion or
quality of faculty or students going into the sciences. but have concentrated a large
number of faculty and many of the hest students at a few leading institutions. While
improv:ng the content of instruction by enlarging our knowledge in the sciences, their
emphasis upon graduate research and education has depreciated the status of under-
graduate teaching and reduced personal contact between senior faculty and lower
classmen.especially at large universities. Nor has the quality of undergraduate science
education been advanced by the deflection of the best graduate students from teaching
assistantships to federal fellowships and research assistantships. the government and
v aster Listorical forces) has divided the liberal arts faculty into a contingent of rela-
tively young scientists and social scientists with lighter teaching loads, higher income,
substantial research support. and other perquisites. and another contingent of older
humanists. with heavier teaching loads, lower incomes, and little research support.
the heavy concentration of federal research and development funds at a few major

mstallati ns should he continued; but a greater effort is warranted to extend other
programs of scientific research and education to more institutions below the e
level which do not now participate extensively in them. The desirability of
more broadly among doctoral level institutions funds now heavily concentrated at a
few leading universities must he determined by the degree to which this advances the
objectives of individual programs. High priority should be given to strengthening sci-
entific research and education at leading state universities.

3. Government programs have developed along two administrative lines: the project
system. in which funds are controlled by individual faculty for designated purposes:
and various forms of aid for broader purposes, in which funds arc controlled by alli-
ances of faculty or by higher administrative officers. Both methods of support are
needed: the project system is vital to the maintenance of high professional standards
and the freedom of the individual investigator: broader forms of support are desirable
to strengthen neglected scientific and educational areas. In both systems, it is impor-
tant to emphasise criteria of quality and to resist pressures to distribute money on the
basis of a mathematical formula.

The data collected by Orlans and the procedures described are also
similar to this study in many respects. Trends in student and faculty quali-
ty, faculty-student contacts, teaching loads, "balance," faculty admin-
istration relationships, impacts on administration and record keeping

Harold Orians. 11w Effects (4 k,chnal Programs on thither Ethuanon .4 Snub ,1.M t niterInws
and (Airier; W.tsh ontdon. D (. Brookings Institution. 1962. pp. 293 294.

/hid
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functions these and others are common concerns. The conclusions of
Or lans' report may be usefully compared with those of this study. The
Carnegie Report summarized in the April, 1963 Special Issue of The
Educational Record discusses many of the same issues."

This study is also, in some sense, related to several previous studies that
have examined the operations and interrelationships of Michigan's insti-
tutions of higher education. A state-wide survey of higher education in
Michigan was made by John Dale Russell some years ago." More recent-
ly, a citizens committee, appointed by the Governor, studied the problems
of higher education (including science education) in the State of Michi-
gan. The report of the Michigan Citizens Committee on Higher Educa-
tion stressed the need for interinstitutional cooperation and planning in
connection with graduate education in the sciences." It urged the institu-
tions (a) to develop a well-formulated statement of policy regarding the
acceptance of Federal and nonFederal research support, and (b) to exam-
ine their research programs and directions in terms of the specific needs
of Michigan, as well as those of the Federal government. It also stressed
the need for a fresh examination of possible means for coordinating
research and development activities carried on by Michigan's academic
institutions, the Federal and state governments, and industry. The present
study considers these and other issues raised by the Citizens Committee.

Another earlier study which provides some background for the current
study is: .4 Comparison of the Research Patterns of Michigan Universi-
ties with State and National Research and Industrial Trends. Institute of
Science and Technology, 1964. A 1960 study, Science Programs in the
State-Supported Institutions of Higher Education in Michigan produced
by the Science Study Committee for the Michigan Council of State Col-
lege Presidents, is also indicative of concern with some of the issues here
examined.

Organization of the Study

Following some informal exploratory discussions and correspondence
with members of the National Science Foundation planning staff, the

"The Carnegie Report "Twenty-six Campuses and the Federal Government.** The Educational
Record. 1963.44(2) (Special Issue). pp. 95 136.

''John Dale Russell. Higher Education in Michigan The Pima! Report of the Survey of Higher Edu-
cation in Michigan Prepared for the Legislative Study Committee on Higher Education. Lansing. Michi-
gan: The Committee. September 1958.

" Michigan Citizens Committee on Higher Education. Report of Study Committee IL Graduate wad
Graduate-Professional Studies. Research and Public Services. Lansing, Mich: The Committee, Match
1965.

3i



12 Federal Support of Science

National Science Foundation provided a small grant for an initial meet-
ing in June. 1966 of representatives of the twelve institutions and several
members of the staff of the National Science Foundation. The purposes
of the study and the general nature of the data to be collected were dis-
cussed. Following that session, the project was discussed on each campus,
and shortly thereafter approval and assurance of cooperation was forth-
coming from all institutions. The contract for the conduct of the study
was finally negotiated in January, 1967.

It was agreed that the study would be based on the Michigan State
University campus, and would be carried out by a principal and an asso-
ciate investigator located on that campus. In addition, each institution
agreed to appoint a liaison representative to work with the principal and
associate investigators in assembling necessary institutional data, to par-
ticipate in formulating questionnaires, and in the conduct of necessary
interviews.

A steering committee and an advisory committee were established to
provide direction and consultation. The steering committee, composed of
representatives from four of the institutions participating in the study and
a representative of the State Department of Education,served in a capac-
ity approximating that of an executive committee for the larger liaison
group. The advisory body was composed of outstanding Michigan citi-
zens representing industry, labor, and government. The names of the
individuals serving on these respectivegroups are given in the preface. Dr.
M. Frank Hersman, of the National Science Foundation, served most
helpfully as the coordinating contact.

The contract was predicated upon the agreement of the cooperating
institutions that they would bear approximately one-third of the costs of
the study through contributions of the time of faculty, administrative
personnel, and liaison personnel. The Office of Institutional Research of
Michigan State University provided office space and the equipment. The
two-thirds support provided by the National Science Foundation included
a modest sum to provide for payment of unusual. expenses incurred at the
individual institutions participating in the study.

The details of procedure, data collection forms, and interview schedules
were developed by the investigators, checked with the NSF liaison group,
reviewed by the steering committee, and ultimately approved by the liai-
son representatives of the institutions. All of this was found to require
considerable time and involved delays which materially slowed the prog-
ress of the study.

Institutions also found that completion of the several forms required
more time than anticipated. Institutional records turned out to be less

32
1



Introduction 13

adequate and less convenient in relation to the precise data required than
had been anticipated. Thus a project originally envisaged as an eight- to
twelve-month project was stretched to two years.

One result of this was that the initial enthusiasm and interest on the
part of the institutions were somewhat decreased by pressures of other
events. especially certain ones which related to the character of the Michi-
gan system of higher education and the autonomy of the individual insti-
tutions in that system. This did not make the institutions any less cooper-
ative, but it did create concern as to whether the data being collected and
the issues being investigated might be more sensitive than had originally
been envisaged. The factors involved have been noted earlier in this chap-
ter. Some shadows have also been cast upon the study by the fact that
Federal support has not increased to the extent nor in the patterns antici-
pated. However. this latter development has been regarded as a tempo-
raryone which does not decrease the significance of the study and which
in some ways may enhance it because of increased potential for recon-
sideration of past policies and the development of new ones.

Organization of the Report

In this introductory chapter, the circumstances giving rise to this study
have been briefly presented. Discussion of the research design, the data
collection procedures, the nature of the data or evidence sought, the
rationale for its inclusion, and a summary of the problems met and gen-
eral nature of the responses was relegated to the Supplement of the origi-
nal report to the National Science Foundation, since only those persons
interested in technical details will find them of value. In Chapter 2, the
pattern of research support is examined. Chapter 3 considers some of the
problems in financing science researit such as distribution policies, bal-
ance. and grants vs. contracts.

Chapter 4 considers the impact on the instructional staff and students,
and Chapter 5 examines effects on administrative organization and prac-
tices. In each case, insofar as relevant, the various types of data are
reviewed in reference to the particular area of impact on which the chap-
ter focuses.

Chapter 6 brings together the various broad issues and policy problems
identified in carrying out the study. Some of these transcend the specific
issues originally raised and their consideration here results as much or
more from the observations and developed convictions of the investiga-
tors as from the data collected and the views expressed in the institutions.
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II. The Patterns of Research Support

The heightened research emphasis in universities is not due solely to
increased Federal funds. Other sources, both public and private, also
support research. Furthermore, research support, even if it included all
capital facilities as well as operating costs, could not have been effective
without the intellectual resources already existing in universities. Contin-
ued and increased support of research in the universities has produced the
capacity for still greater research activity and results. Physical facilities
have been erected, but even more important is the increase in personnel
trained to plan, carry out, and administer research. Institutions supported
because of their established capacity for research accomplishment, have
further strengthened their research capacities.

The benefits of scientific research activity are broad enough to apply in
some sense to the goals and aims of each institution in the Michigan state
system. Providing scientific knowledge relevant to the attainment of
major social or economic goals, contribution to the cultural heritage.
improvement of the quality of instruction and learning all these are
fundamental educational concerns. To some degree they are interrelated,
but they are not valued equally by all scientists or pursued with equal
emphasis by institutions. Most Michigan institutions are moving to
increase research activity and emphasis relative to other historic functions
or missions, but the nature and extent of research effort varies markedly.

The amounts and types of funding for scientific research are delimited
by the institutional purposes and current extent of research activity, but
benefits are not. A "big science" research project involving extensive
facilities and many trained personnel, although mission directed, may
offer derivative cultural and instructional benefits. Modest mission-
oriented projects ( "little science"), centering around an individual investi-
gator, may have similar results. However, mission-oriented funds aimed
at societal goals do not flow evenly to all institutions nor to all individuals
within an institution. Facilities and the specific, individual talents are
required for the conduct of such research.

Does adequate research funding reach those capable of making crea-
tive, scientific contributions and those engaged in the process of education
as teachers or students? There is some opinion that the proportion of sci-

34
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entists capable of significant, creative contributions is very limited.
Harvey Brooks estimates that no more than 5 percent of all basic scien-
tific researchers have demonstrated such capacity.' Interviews of faculty
in the Michigan institutions elicited similar expressions. Certainly the
belief that highly creative scientific talent is commonplace and only needs
funding to make it productive is not universally accepted. A more modest
.view is that there exist large numbers of competent investigators who by
routine pursuit of questions lay the basis on which more creative and sig-
nificant breakthroughs occur. Funds for this group have not been as
readily available as some faculty members would like.

Since the goals of institutions and the capacities of individual institu-
tions and scientists vary, some difficult decisions in the allocation of funds
for science research have to be made. A fund allocating agency may have
several interrelated and competing purposes. Educational institutions
have purposes which may not exactly coincide with those of a funding
agency. Institutions also have a role (both in formation of policy and in
submission of proposals) in deciding the areas of science, the particular
projects, and the particular individual researchers which shall be funded.
Conflict arises between the freedom desired by fund recipients and the
agency restrictions deemed necessary to insure the accomplishment of the
purposes of the research. Finally, the importance of research funds in the
overall growth and prestige of colleges and universities may foster institu-
tional competition.

Some insight into the strength of the research orientation of the various
Michigan institutions is acquired by analyzing faculty estimates of the
percent of their professional effort given to research. Table 2-1 indicates
considerable variation among the state institutions in the percent of a
sample of science faculties who are actually spending, and who would
prefer to spend. 31 percent or more of their effort in research activity.
Only at the U of M and MSU did a majority of the faculty sampled both
prefer and actually spend over 30 percent of their professional effort in
research. At four other institutions, WSU, OU. WMU, and EMU, a
majority preferred to, but did not actually, expend that proportion of
effort. Notable, however, is the fact that the preference in each sample is
for more research activity.

The Faculty Questionnaire, to which repeated reference is made
throughout this report, was administered to a sample of Faculty in each
of the twelve institutions included in the study in the areas of Engineering,
Life Science, Physical Science, Social Science, and Psychology. For each

Harvey Brooks. "Future Needs for the Support of Basic Research." in National Academy of Sci
mica. Bark Restart* and Natio.al Goals fMarch. 1965). p. 6.
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TABLE 2.1
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of the areas and for each academic rank from instructor to professor 10
percent of the faculty were sampled at U of M, MSU, and WSU; 20 per-
cent at WMU and MTU; 40 percent at CMU, EMU, NMU, OU, and
FSC; and 100 percent at GVSC and SVSC. Usable returns were received
from 90 percent of the faculty sampled.

The faculty sampled also responded to the question of the relative
importance of instruction, research, and publication to an individual's
status in his academic department. Table 2-2 shows a striking percentage
of faculty in most institutions responding that no one activity is more

TABLE 2.2
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MSU (95) 2 23 27 44 3
U of M (93) 4 32 15 43 3
WSU (43) 7 14 35 40 5
MTU (34) 12 18 15 41 IS
EMU (37) 16 8 32 38 5
WMU (41) 17 7 17 46 12
OU (27) 19 15 19 44 4
CMU (43) 214 0 21 40 12
NMU (26) 38 11 8 38 4
GVSC (310 58 0 5 21 16
ESC (29) 69 0 7 7 17

obi - total number of revondent, to nem
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The Patterns of Research Support 17

important than any other. The number so responding combined with
those responding "Don't know" comprised 40 50 percent of all faculty
sampled in every institution except GVSC and ESC: in these two institu-
tions most faculty respondents see high status as dependent on instruc-
tional activity. Clearly, where research and/or publication are very strong
contributors to high status, instruction as a positive factor is very weak,
and vice versa.

The relative strength of the research goals and aspirations in the Michi-
gan public institutions of higher education can further be gauged by an
analysis of the amount of time or effort expended in instruction. At U of
M. MSU, WSU, and OU, the majority of the faculty sampled not only
preferred to, but actually spent, half or less than half of their professional
effort or time in instructional activities (classroom teaching and prepara-
tion, dissertation direction, service on student program committees,
grading, counselling, and course development). At WMU. MILL and
EMU a majority of the faculty sampled preferred to spend half or less
than half of their effort in instruction, but actually were spending over
half. At CMU, N MU, FSC and GVSC the majority of the faculty sam-
pled both preferred to, and actually did, spend over half of their efforts in
instruction. Despite variations, the faculty in each institution except FSC
(where the actual and preferred efforts in instruction coincided closely)
preferred less time in instruction than was actually the case.

These faculty views emphasize the strong research orientation in the
science areas at the U of M. MSU. and WSU. These views also reflect
recognition within the institutions of considerable variation in the
strength of their relative research orientations and levels of research activ-
ity. However, each institution tended to see itself as possessing certain
strengths in research not shared with the others. In each of these three
institutions interviewees strongly emphasized the interrelationship of
research and instruction. Opinion at the U of M was that since World
War II the mission of the University has indeed changedif by change is
meant a large growth in research activity. However, the shift in balance
between research and instruction was felt to reflect an absolute growth in
research and not a diminution in instruction as such. Faculty members
and administrators of instructional units generally supported the view of
the inseparability of instruction and research, especially in the area of
graduate training and in the natural sciences.

Interviews at MSU and WSU suggest that the role of research in sup-
porting instruction is even stronger at those two institutions than at the U
of M and perhaps reflects a difference in the type of support sought and
acquired. Comments on the educational equivalence of research and
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instructional funds were common from faculty and administrators of both
MSU and WSU. Expansion in scope and strengthening in quality of the
graduate programs through increased research funding and activity
appeared as important goals of these two universities. Creativity in the
undergraduate science program and preparation of undergraduate stu-
dents for future research roles were seen as being stimulate'; by faculty
research.

In strength of research orientation four institutions (MTU, OU,
WMU, EMU) cluster somewhere beneath the three largest institutions.
In these four institutions the close interrelationship between research
programs and quality instruction was again underlined but the teaching
function, and especially the paramount role of undergraduate training,
was stressed. The desirability, or at least the feasibility, of full doctoral
graduate programs in all areas of science was usually doubted. A more
limited approach involving some research effort in practically all areas
but a concentration of effort and a graduate program in a relatively few
areas appeared to he the pattern constituting the most immediate goal.
Moreover, groups of faculty dedicated almost entirely to undergraduate
teaching and minimal research exist at these institutions. In three of the
four institutions faculty orientation toward research and instruction is
related to age and tenure with the older members being more oriented
toward instruction. Current hiring practices favor development of a
stronger overall research-graduate orientation.

At MTU graduate programs exist in some areas and there are four
research centers or institutes associated with the University, but the
major and continuing goal is that of undergraduate education. By 1975,
however, the expectation is that graduate students will comprise about 8
percent of the total student body. This will involve considerable expansion
in absolute numbers as the total student population grows. Also, contin-
tted and strengthened emphasis on meeting needs of the state and region
not only through turning out technically trained graduates but also
through the development of knowledge and its industrial applications
leads to an expanding research function. The university as a whole is
moving toward a stronger research orientation.

OU represents another type of institutional development toward a
strengthened research orientation. Beginning as a small liberal arts ori-
ented college, with a high percentage of its faculty from such colleges, OU
after a period of three or four years has moved toward university status,
including research and the development of programs of graduate instruc-
tion. The majority of both administrators and faculty interviewed insisted
on the continued primacy of quality undergraduate education, followed in
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The Patients of Research Support 19

turn by the attainment of a program of quality graduate education. The
opinion culled from both interviews and faculty questionnaire analysis is
that research and the teaching function cannot he disentangled and that
either an undergraduate or graduate program of quality without serious
involvement of students and faculty in some research is inconceivable.

WMU and EMU represent still a third type of institutional
development that of the movement of former teachers' colleges toward
full university status. WMU is the only one of the former teachers' col-
leges offering the Ph.D. degree in the sciences. The orientation has
become increasingly directed toward the research Ph.D., rather than
toward teacher training. Recent staff acquisitions tend to be younger men
who favor the growing research-graduate education emphasis, although
instruction remains the dominant goal of the institution. Research project
funding is still primarily sought as an aid in the education of students
rather than the advancement of scientific knowledge as such or the fulfill-
ment of the missions of agencies or industries. Science departments are in
the van of the development within the University moving toward a full
graduate program and strengthened research activity.

At EMU responses suggest that desire for involvement in research is
somewhat less than at WMU. Graduate programs are less extensive and
there is somewhat greater hesitancy alining faculty in developing them.
The close proximity of the U of M and WSU may afford a partial expla-
nation. Nevertheless the considerable discrepancy between the research
aims and ambitions of both faculty and administrators and the actual
involvement suggests changing institutional goals and future lines of de-
velopment. The rather high prestige accorded research and publication,
the establishment of a university agency to assist in preparing research
proposals. the existence of some important projects and strongly staffed
departments-- all arc indicative of the emergence of new patterns.

At CM U and N MU there is a stronger emphasis on instruction and a
lesser emphasis on research than at the other former teachers' colleges in
Michigan, but fundamental changes are occurring at both institutions.
Some master's degree programs stress training in the sciences rather than
teacher training. Steps toward the development of research projects are
found in some science areas. At N MU t special office to provide assis-
tance in preparing proposals has been established. Hopes were expressed
that research efforts would help meet the developmental needs of the
upper peninsula region. And although there was skepticism about the
early introduction of large-scale graduate and research programs, there
was expressed a belief that the best and most exciting instructional pro-
grams were in areas which had received outside funds for equipment and
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research. At both CMU and N MU further steps toward a graduate
study - research orientation may be expected, determined in extent and
speed of implementation h) a complicated interplay of available
resources and the needs of students, faculty, state, regions, and the insti-
tutions themselves.

Relatively small proportions of the faculty sampled at FSC and GVSC
were actually engaged or were interested in an active research program
(to the extent of 31 percent or more of professional effort). The immedi-
ate goals of the institutions do not include any substantial attention to
research. At FSC, the major continuing aims of the institution include
both practical terminal programs and baccalaureate degree offerings.
Although certain types of outside funds can be used to enhance these
programs, the level of relevant research funding sought or received has
been minimal. Funds for certain research services to industry, particu-
larly in pharmacy, or for individual projects as part of the effort to main-
tain scholarly competence in the faculty are the major current needs.

GVSC. a relatively young institution, has a faculty and administration
which has bent its effort to the successful establishment of a quality
undergraduate program with a liberal arts inclination. As a new school
staffed originally by faculty oriented to instruction, no major research
activity centered on the campus has been launched. A few faculty mem-
bers have been involved in projects based elsewhere. However, interest in
and recognition of a significant role for research exists. There was a gen-
eral expression that some research is necessary for personal, professional
fulfillment and especially for service as an integral part of, or helpful
adjunct to, the undergraduate instructional process in the sciences. but
usually with the caution that research should not infringe upon instruc-
tion. Research funding and faculty time allowances which would support,
not strain, the undergraduate program are considered essential. Some
graduate instruction is now conducted by GVSC personnel in campus
buildings under the auspices of. and with credit given hy, the U of M. The
institution as a whole appears to be delaying a decision about initiating
graduate education with its research implications. However, that such a
development is an expectation for the future is clear. The problem is,
what is proper and necessary funding support to transitional or emerging
institutions, and how is it to be provided?

SVSC, the youngest of all of the state institutions, is still engrossed in
the problems of undergraduate curriculum development. But here, too,
the xpectation expressed in interviews is for the existence of a major
ins..:..tion in the future. With ionic populous communities nearby as a
source of students, with demands for services as well as the offer of sup-
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The Patterns of Research Support 21

port from industry in the area, with the problems of urbanism and of the
means for development of natural resources in the region being pressing
ones the outlook is for a rather rapid growth for the institution and an
expansion of programs leading in time to inclusion of graduate work and
significant research.

The General Pattern of Support

Funds for Separately Budgeted Research Genera! Distribution. Even
more striking than the variations in the expressed and implied research
goals are the variations among the institutions in funds expended for
research. Table 2-3 includes all data available from each institution. indi-
cating the total amount of funding for separately budgeted research from
all sources. Included in this category of funding are all funds which are
actually separately budgeted by the institution for R & D. Included are
funds designated for research by Federal or non Federal sponsors and the
institution's own funds for which the institution has a choice in their
disposition. These funds could be variously employed for research by
individuals, groupings of individuals, or formalized institutes within the
structure of the institution. The variations in flooding among the institu-
tions are immediately apparent. The institutions which in a consideration
of current goals and aims appeared to be least oriented toward
research NMU,CMU, FSC, GVSC, and SVSC are those with the
least funding. The institutions whose faculty and administration
expressed a somewhat stronger, immediate aim at conducting and de-
veloping graduate-research programs cluster in a middle group in fund-
ing. These include MTU, WMU, and OU. Added to this group could be
EMU which did not currently have funding data available for the years
included in this study but did report separately budgeted research expen-
ditures in 1966- 67 amounting to $184,000.

The variations in actual research expenditures among the other three
institutions U of M, MSU, and WSU are so considerable that a four-
fold classification of all institutions is suggested. The U of M, standing by
itself, had expenditures in 1965-66 of over $47 million for research in the
science areas included in the study. These expenditures were approxi-
mately two and one-quarter times the expenditures of all the other institu-
tions combined and were over three times thoseof MSU. MSU. standing
alone in a second category, had expenditures over three times those of
WSU, and WSU, in turn, had expenditures over three times those of all
of the other institutions combined.
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TABLE 2-4
ComPutiso% u1 GINI R Al Ft ND ENPINDITI RFS 10K INSIRUt LION

AND DFPARTMLNIAI RES, ARCH IN TM St MMUS NI111 EXPINDIll RI s
FOR SFPAR xTI I 1 BUDGETI D RLSFARCH IN THE Stit.Nt I S.

BY SFIFI TI-D INSTITUTIONS AND YEAR°
(IN THOUSANDS OF DOLLARS)

INSTI TUTION 19c7 .4
- 1960 61 190 64 NM 65 1965 66

U of M

G.E. Expend. 11,397 13,301 16,123 18,202 20,528
Sep. Budg.

Res. 18,646 26,998(145) 37,805(203) 43,182(231) 47,464(255)
MSU
G.F. Expend. 7,757 8,133 10,086 11,848 14,422
Sep. Budg.

Res.

wSU
5,075 6,611(1301 10,232(202) 11,793(232) 14,041(277)

G.F. Expend. . . . 5,000 7,000 9,500
Sep. Budg.

Res. . . . 4,351 4,358(100) 4,014(92)
MIL:
C.F. Expend. . . . 1,803 2,463
Sep. Budg.

Ribs. . . . 689 717(104)
OU
G.F. Expend. . . . 689
Sep. Budg.

Res. . . . 1 42 61(145) 118(280)
WMU
G.F. Expend. . . . 2,529 3,246
Sep. Budg.

Res. . . . 176 247(140)
CMU
G.F. Expend.

(salaries

only) . . . 487 679 816 1,053
Sep. Budg.

Res. . . . 84 20(24) 44(52) 13(15)
NMU
C.F. Expend. . .

Sep. Buds.
Res. . . . 6 43(717) 54(900) 37(617)

FSC
G.F. Expend. . . .

Sep. Budg.

Res. . . . 7 4(57) 4(57) 6(86)

'Separately Budgeted Research Expenditures are expressed ass percentage of those for the base year in the par.
enthencal figures The base year is the first year for *Inch funds art entered. with ..te exception of Oakland for
which 1963 be
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Table 2-4 gives an indication of the strength of research activity com-
pared with other academic activities in science in institutions for which
appropriate data were available. Throughout the period between 1957 .
and 1966. the U of M's separately budgeted research expenditures in sci-
ence exceeded its Instruction and Departmental Research expenditures,
and from 1960 on more than doubled them. As a part of Instruction and
Departmental Research expenditures are all funds for R & D from the
institution's own funds for which the institution has a choice in their dis-
position, but which are not actually separately budgeted for R & D. As
MSU became more research oriented, its separately budgeted research
expenditures pulled even with the Instruction and Departmental Research
expenditures. At WSU from 1963-66, the separately budgeted research
expenditures have varied around the point of being one-half of the
Instructional and Departmental Research funds; the proportion has been
about one-third at MTU, one-sixth at OU, with lesser proportions at
WMU and CMU.

There was little change over the nine year period between 1957 and
1966, as the parenthetical percentages show, toward a lessening of differ-
ences in separately budgeted research expenditures among the colleges
and universities. Absolute differences between the "haves" and the "have-
nots" in research funds increased considerably. In general, those most
successful in acquiring research funds and in building up staff and facili-
ties for the successful conduct of research in the past have also been most
successful in acquiring still more funds.

An analybis of the sources of funds for separately budgeted research in
the Michigan state colleges and universities can be made on the basis of
the categories of Federal Funds, Institution's Own Funds, and Non-
Federal Funds. Included under Non Federal Funds are grants and con-
tracts for research from industry, foundations, voluntary health agencies,
and funds designated for special research projects from state and local
governments. The category of Institution's Own Funds includes those
funds in the use of which the institution has a choice and which the insti-
tuition has actually budgeted separately for research and development.
An important item included in Institution's Own Funds in Table 2-3 and
elsewhere are the state legislative appropriations for the Agricultural
Experiment Station at Michigan State University. Although these are not
General Fund appropriations and might possibly be included under the
category of Non Federal Funds from the state, the considerable degree of
leeway afforded for their distribution among 'many specific projects was
used as a basis for including these funds under the heading of Institution's
Own Funds.
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TABLE 2-5
FUNDS EXIVS01.0 FOR SEPARA DA V BUDGETUD RV* ARCH IN DD. SCIENCIA

FOR Au. iNSTITU DONS BY SOURCI- FOR
MARS 1964 65 AND 1965 66*

Titot.soos tn. Dot t Alas) a

Amount

l%4 h't
_ --

Amount

1465 MI
_ . _

Federal Funds 46,797 77.5 50,932 76.4
Institution's Funds 7,218 12.0 7,579 11.4
NonFederal Funds 6,346 10.5 8,146 12.2

Total 66,361 100.0 66.657 100.0

Data were not available from 151U. OA SC and .S S( did not have data to enter

Relatively complete data were available on separately budgeted
research expenditures by the institutions for 1964-65 and 1965-66. All
institutions are included except EMU for which data were not available
and GVSC and SVSC which did not have data to enter. Table 2-5 shows
that within the state, about 77 percent of all funds came from the Federal
governmental agencies, 12 percent from Institution's Own Funds, and 11
percent from other nonFederal sources. A more complete analysis of
science research funding by source can be made by reference to Table 2-3.
For the U of M, and most signifivantly for MSU, the proportion of funds
from all Federal sources increased during the nine-year period. At MSU
the proportion of funds from other nonFederal sources showed a signifi-
cant decline though an absolute increase occurred. This trend in funding
was accompanied at MSU by a precipitous decline in the proportion of
separately budgeted research financed by the Institution's Own Funds
wnich include state legislative appropriations for the Agricultural Ex-
periment Station. Examination of Table 2-3 shows that for all institutions
(with the possible exception of MTU with strong financing from non-
Federal sources) the reliance in large schools and small ones alike has
been mainly upon the Federal government. Campus interviews also elic-
ited expectations for major future funding from the Federal government.

The distribution for 1964-65 and 1965.66 of all separately budgeted
research funds for all institutions among the areas of science included in
the study is indicated in Table 2-6. Expenditures for the Life Sciences
combined (Agr., Bio., and Med.) account for 39 percent of the total
against 49 percent for the Physical Sciences and Engineering. Expendi-
tures for medical research exceeded those for engineering research, which
in turn exceeded those in the Biological Sciences as such. Expenditures in
Social Science and Psychology amount to only about 10-11 percent of the
total of all science expenditures. However, because of cost differentials
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TABLE 2-6
EXPI-M)1TURVS FOR SF.PkRATI1V 131.111KATI-D RiSkARCII

FOR AtAll. INSTITUTIONS BY ARIA OF ScOrM1
ASO tHF )(FARS 1964 65 As.) 1965 66

(is. TilouskNos of Doi I ARS)

AREA OF St II Sit
mount

1464 fic

i Amount

1965 nn

Engineering 9.775 16.2 11.002 16.5
Physical Science 19.673 32.6 21.527 32.3
Life Science Agr, 4.150 6.9 5.199 7.8
Life Science BID. 8.920 14.8 9.766 14.6
Life Science Med. 10.769 17.8 11.303 17.0
Social Science 4.403 7.3 5.374 8.1
Psychology 1.508 2.5 1.720 2.6
Other

Total
1.163

66.361
1.9

100.0
766

6b..657
1.1

100.0

Data were not IV. allahle from F M t . and (AM. and SYS(' did not have data loam

for research in the various disciplines, variations in funding do not by
themselves indicate! whether the needs of thz respective areas are ade-
quately met. Data in Table 2-7 which provide some perspective over a
nine year period between 1957 58 and 1965 66, show important increases
in funding for Social Science and Psychology at the U of M and MSU,
but do not indicate an appreciably greater proportion of all funds to these
areas.

Variations in the fields of research emphasis on an institutional basis
are indicated by Table 2-7. For the three largest institutions -U of M.
MSU, and WSU the balance of research emphasis within each institu-
tion is considerably different. The U of M shows a much greater emphasis
than MSU or WSU on research in Engineering and Physical Science,
both in absolute amounts of funds and in proportion of all separately
budgeted research funds spent. Although the U of M had more strongly
financed research programs in the Medical and Biological Sciences,
WSU spent a much greater proportion of its total separately budgeted
research funds on medical research. MSU spent a much greater propor-
tion (36 percent in 1965 66) of its total separately budgeted research
funds on biological science research than did U of M (11 percent). Of the
three institutions WSU shows the strongest concentration of funds in any
one field (50 percent in 1965-66 in Medical Science). MSU has retained
much of its emphasis in research on the Agricultural and Biological Sci-
ences with the former making up 36 percent of the total expenditures
from separately budgeted research funds in 1965-66 and the latter 24
percent. The emphasis on agricultural research has lessened somewhat
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over time with the shift being from 50 percent of total expenditures in
1957 58 to 36 percent in 1965 66. The major increase at MSU came in
the Physical Sciences with a shift from 6 percent of total expenditures to
14 percent over the nine year period.

MTU, as Tahle 2-7 indicates, has stressed research in Engineering and
Physical Science. Similarly. FSC noted for its pharmacy curriculum has
centered its separately budgeted research in Medical Science. OU has
emphasized the Biological Sciences. At WMU, N MU, and CMU the
Physical Sciences have received most support, but for quite different
purposes than at 11 of M.

Funds for Separately Budgeted Research in Specific Fields

Engineering. Further insight into the pattern of research funding in the
Michigan state colleges and universities can be gained by an analysis of
the sources of support for separately budgeted research in the individual
areas of science. Brief summary comments based on a mass of data col-
lected are included here. In Engineering, the U of M consistently received
from 1957 to 1966 a very high proportion (78 percent to 90 percent) of its
funds from Federal agencies. In 1965.66, the Aerospace and Electrical
Engineering departments combined received 67 percent of the total
awards of $9,462,000 from all sources, Federal and non Federal, for
separately budgeted engineering research for that year at U of M. Nearly
all of this came from two strongly mission-oriented agencies: Department
of Defense (S3,007,000) and NASA ($3,170,000). Federal support to
engineering research at MSU has not included large-scale, mission-
oriented projects. Approximately half of its Federal awards in 1965-66
came from the National Science Foundation. The Federally-financed
awards increased by over 500 percent between 1957 and 1966 but
remained small in total compared to the U of M. At MTU, third in sepa-
rately budgeted research expenditures in engineering, over 80 percent of
its $223,000 in Federal awards in 1965- 66 came from DOD and AEC to
the fields of Mechanical Engineering and Chemical and Metallurgical
Engineering. At WSU, Federal support of engineering research was rela-
tively small between 1963-66, variable as a proportion of total expendi-
tures and concentrated largely in Engineering Mechanics. Major grants
were from the Public Health Service but with significant support from
NSF in 1965-66.

The proportion of non Federal funds, including both the categor; of
Institution's Own Funds and of Other NonFederal Funds, which was
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spent on separately budgeted engineering research declined over a period
of years from 1957 to 1966 at the U of M (22 percent to 11 percent) and at
MSU (66 percent to 55 percent). In all of the universities combined which
conducted separately budgeted engineering research in 1965 66, only 16
percent of the funds expended were non Federal.

Physical Sciences. In 1964 65. $18,822,000 or 96 percent of the total
Physical Sciences expenditures of $19,664,000 came from Federal
sources. In 1965 66 the Federal percentage of total expenditures of
$21,507,000 was 90 percent. OU, WSU, and especially MTU had rela-
tively small proportions of their total separately budgeted expenditures in
the Physical Sciences from Federal sources. Funds from industry or
private foundations accounted for the variation. As in Engineering, the U
of M dominated the expenditures, accounting for about 85 percent of all
expenditures from all sources. In 1965 66 Physics at U of M expended 88
percent of all Federal funds for Physical Science at that institution and 75
percent of all funds for Physical Science at all institutions. DOD and
AEC provided over 80 percent of the total funds spent by the U of M's
Physics Department. At MSU, Physics also dominated, accounting for
65 percent to 75 percent of total Federal funds expended, but obtained 75
to 78 percent of these from NSF. At the state universities other than the
U of M and MSU, the preponderance of support for separately budgeted
researchin the Physical Sciences has been provided by Federal funding
and primarily for research in chemistry. The exception is MTU where
non Federal funds and state awards play an important role in earth science
research. NIH and NSF have been the primary sources of Federal sup-
port.

Life Sciences. Medical. The proportion of total expenditures on sepa-
rately budgeted medical research c-,ming from Federal sources for all
institutions combined was 76 percent in 1964-.65 and 77 percent in
1965-66. NIH awards made up the great bulk of Federal expenditures at
both the U of M and WSU where the medical research was concentrated.
In 1965-66, 69 percent of the U of M's and 86 percent of WSU's medical
research funds from Federal sources came from NIH. Private founda-
tions and voluntary health organizations were important sources of funds
for separately budgeted research in medicine. It is in this area of medical
research that the nonprofit, private organizations provide the largest
proportions of non Federal support to university research. Their contribu-
tions are nevertheless small in comparison to Federal awards.

The separately budgeted research funds at MSU in Medical Science

51



32 Federal Support of Science

increased greatly percentage wise during the nine year period between
1957 and 1966, as the university moved toward the development of pro-
grams in human medicine. Accompanying this development was a very
strong reliance on Federal funds, with the chief source of Federal funds
shifting from the Department of Agriculture to the NIH and other Public
Health Service agencies whose awards amounted to almost 90 percent of
the total Federal expenditures in 1965 66. At FSC, separately budgeted
research in Medical Science over the years was financed most heavily by
Michigan-based industry, with a few NSF awards constituting the Fed-
eral source of funds.

Life Sciences. .4gricuhural. Separately budgeted research in Agricul-
tural Science is centered at MSU, with some research (chiefly in forestry)
being done at both the U of M and MTU. Throughout the nine year
period between 1957 and 1966 the category of Institution's Own Funds
(including state legislative appropriations to the Agricultural Experimen-
tal Station) was the most important source of funds for separately bud-
geted agricultural research at MSU. However, this category has tended to
decrease relatively and in 1965 66 was, in fact, less than expenditures
from Federal funds. The source of Federal funds also underwent change.
In 1964.65, the Department of Agriculture contributed 48 percent of all
Federal funds compared to 24 percent from AEC; in 1965-66, the propor-
tions were 38 percent for the Department of Agriculture and 44 percent
for AEC. In the case of the nonFederal support at MSU. the Institution's
Own Funds constituted about 80 percent of the total, but with industry
contributing over $400,000 yearly. Federal funds have provided an
increasing proportion of total expenditures in Agricultural Research at
the U of M, while at MTU non Federal funds, mainly from the state,
supplied the most importa'a proportion.

Life Sciences, Biological. Most of the funds for separately budgeted
research in the Biological Sciences in the Michigan state universities have
been from Federal sources. In 1964 65 the proportion was 74 percent and
in 1965-66. 73 percent. This is higher than for Agricultural Science,
about the same as for Medical Science, and less than for Engineering or
the Physical Sciences. All but 1 to 2 percent of the total expenditures,
both Federal and non Federal, were made by the U of M, MSU, and
WSU -with the approximate proportions being 55 percent by the U of
M, 35 percent by MSU, and 10 percent by WSU.

At the U of M, NIH provided over 70 percent of the Federal funds for

4.
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separately budgeted research in Biological Science. The remainder of the
Federally-supported expenditures came from several agencies, with major
Swards from NSF. Muchtht same Federal pattern of support prevailed
at WSU. At MSU in 1965 66 the NIP supplied 45 percent and the
Department of Agriculture 27 percent of the Federal funds for separately
budgeted research in Biological Science. In each year important awards
were received from NSF. Again, at MSU, the category of Institution's
Own Funds, including legislative appropriations to the Agricultural
Experiment Station, accounted for a high proportion (over 80 percent in
1964 65 and in 1965 66) of expenditures from all non Federal sources.

MTU's research expenditures in Biological Sciences were largely, as in
the Physical Sciences, based on nonFederal funds. The sources included
voluntary health agencies, foundations, industry, and the Institution's
Own Funds. OU had steadily increasing awards over the years from
various Federal agencies for research in the Biological Sciences, whit
WMU relied upon lesser amounts from the Institution's Own Funds.
Limited support in no consistent pattern came to NMU and CMU from
Federal agencies, with NMU awards coming wholly from NSF.

Social Sciences. For the Social Sciences the proportion of Federal
support is the lowest of all of the areas of science as categorized in this
study. In 1964-65, it amounted to 47 percent of the total expenditures of
54,403,000 for separately budgeted research at all institutions combined.
The figure was 44 percent in 1965-66.

At the U of M, Federal support came from numerous agencies. The
usual pattern was for N I H support to account for one-fourth to one-third
of expenditures of Federal funds, NSF for one-fifth to one- fourth, the
Office of Education for one-fifth or less, and the remainder to be spread
among several other agencies as sources. Less than 10 percent of the
expenditures at the U of M were reported for the disciplines of Econom-
ics, Political Science, and Sociology. They fell within the general category
of Other Social Science.

At MSU the Institution's Own Funds, including state appropriations to
the Agricultural Experiment Station, were an important source of funds
for social science research, especially Agricultural Economics, through-
out the nine year period from 1957 to 1966. Although increasing absolute-
ly, Experiment Station funds for separately budgeted social science
research declined in importance relative to both Federal funds and funds
from other nonFederal Sources. Private foundations provided about one-
fourth of all nonFederal social science research funds by 1965-66 at

.
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MSU. In 1957 5K about 75 percent of all Federal fund expenditures for
research at MSW were awards from the Department of Agriculture and
aimost. exclusively for Economies. In the latter part of the period prior to
1966, important awards from NI /I, NSF, the Department of Labor, and
the Office of Education had decreased the Department of Agriculture's
proportion of Federal Funds to about 33 percent and provided for greater
diversification in social science research. Separately budgeted research
expenditures in Social Science for institutions other than the U of M and
MSU have been small, amounting in 1964.65 to about 3 percent and in
1965 66 about 2 percent of the state institutions' totals.

Ps.whology. Separately budgeted research in Psychology at all of the
state institutions combined has beer. very heavily funded by Federal
money. About 90 percent of total expenditures in 1964 65 and 1965 -66
were funded by Federal agencies. Thus Psychology ranks with Engineer-
ing and the Physical Sciences in its high proportion of Federal funding
and is far above the proportion in the Social Sciences. Among Federal
sources, NIH and NSF accounted for the greatest proportion of Federal
funds for research in Psychology. In 1965 .66. NIH awards constituted 54
percent of all Federal funds expended in psychological research at the U
of M, 63 percent at MSU, and 72 percent at WSU. NSF funds in 1965-66
accounted for 8 percent of all Federal expenditures in psychological
research at the U of M, 26 percent at MSU, and 19 percent at WSU. The
relatively low proportion of NSF funds at the U of M was counterbal-
anced by Department of Defense awards there amounting to 18 percent of
all Federal funds expended. NonFederal expenditures on separately
budgeted research in Psychology at MSU and WSU were very low. At U
of M. where the absolute amount of these non Federal expenditures was
more significant, about 60 percent of them came from the Institution's
Own Funds between 196466.

About 98 percent of all funds expended between 1964-66 by the state
institutions for separately budgeted research in Psychology were
employed at U of M, MSU, and WSU. U of M's expenditures were
about four times those of MSU and WSU combined. The pattern of
sources at W MU, C MU. N MU, and OU showed an emphasis on Federal
funding similar to that of U of M. MSU, and WSU. Moreover, the chief
Federal agency of support was NIH. although OU had several grants
from the Office of Education and NSF. WMU supplemented its Federal
awards with the Institution's Own Funds, as it did in the Social Sciences.
and CMU was the recipient of awards from voluntary health agencies.
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Funds for Capital Facilities for Research Development

Another importLtti trx., of expenditure for research is that for capital
or the plant and facili.es which are needed. Excluded from thew capital
expenditures is equipment purchased either from separately budgeted
research funds or from state general fund appropriations for instruction
and departmental research. Plant and facilities used for either research or
graduate instruction are apt to be used for the other. Table 2-8 incorpo-
rates data which indicate for various state universities the major sources
of capital funds for both of these activities during the decade, 1956 66.
For all of the institutions combined for which data were available and
applicable, state funds, the largest singlesource, comprised 46 percent of
all funds expended. Federal funds (22 percent) and Institution's Own
Funds (27 percent) accounted for most of the remainder. Non Federal
funds from industry, foundations, voluntary organizations, and indi-
viduals, though important in absolute amount, made up only 5 percent of
the tiAal. However, institutional variations are notable. The most impor-
tant single source at MSU, constituting 43 percent of total capital expen-
ditures in science between 1956 and 1966, was the Institution's Own
Funds. Contributing to this top ranking was the practice employed at
MSU of using for capital development for graduate instruction and
research some of the indirect cost reimbursements to the institution by
outside sponsors of separately budgeted research. At CMU, the Institu-
tion's Own Funds were the only source of funds, while at OU other non-
Federal funds were predominant. At WMU, Federal funds provided the
largest proportion. Each source of funds had at least one institution for
which it was most important.

Between 1956 and 1965 in Michigan, emphasis in capital development
for research and graduate instruction was on the Life Sciencesincluding
the Medical. Agricultural, and Biological Sciences. Almost three-fifths of
all the expenditures, $29:917,000, were in the Life Sciences. For the Life
Sciences at all reporting universities, Institution's Own Funds, including a
very major ,Ixpenditure at Michigan State, ranked first in support with
$10,129,000: State Funds were a close second at 59,819,000 and Federal
Funds third at $7,958,000.

Reimbursement of Indirect Costs to Institutions

Another major factor related to the pattern of research support are the
indirect costs assumed by a university. Insofar aF a university itself
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assumes these indirect costs without reimbursement the university is
supporting the research project from its own funds. These indirect costs
include that part of the institution's expenditures for general administra-
tion, student services, libraries, and operation and maintenance of physi-
cal plant related to the project. Reimbursed indirect costs can accumulate
to a very substantial amount for any given university. There has been
some tendency to regard reimbursed indirect costs as funds to be used at
the university's discretion. They have been used in various institutions for
support of more research, for capital expenditures, or for major equip-
ment such as computer facilities. Such funds may, of course, be returned
to the general fund of the university and used to cover those costs which
originally justified their payment.

Table 2-9 shows that in 1965--66 the U of M received $8,138,000 and
MSU $1,212,000 in reimbursed indirect costs. Other institutions in the
state had, of course, considerably lesser sums reimbursed. In 1965 -66,
OU had $20,000, CMU $6,000 and W MU expected practically full reim-
bursement for $39,000 of indirect costs. Table 2-9 also indicates the very
considerable sums which U of M and MSU contributed to research activ-
ity in the form of unreimbursed indirect costs in support of research
financed by sponsors outside the university. In 1965-66, this support
amounted to $2,824,000 for U of M and $1,398,000 for MSU.

By noting the different percentages of unreimbursed indirect costs fo-
U of M and MSU it is apparent that the commitment for an institution is
proportionately heavier if awards come from certain sponsors rather than
from others. Overall, in 1965- 66, U of M's rate of reimbursement was 74
percent while MSU's was 46 percent. Clearly, for both institutions larger
percentages of indirect costs went unreimbursed in the case of non Federal
as compared to Federal sponsors.

The Staffing of Research Activities

Teaching Faculty Employed Full Time. Reference was made earlier to
differing percentages of the faculty in the institutions who were actively
engaged in research to the extent of over 30 percent of professional effort.
Table 2-1 of this chapter indicates percentages of the science faculty
sampled who were so engaged as varying from 2.5 percent to over 50
percent. The question arises of how this faculty effort spent in research is
financed. It has been suggested that without outside sponsorship, the
direct cost of the faculty-researcher's salary comes from the General
Fund appropriations for Instruction and Departmental Research. Esti-
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mates of this cost are notably difficult. In this study institutions were
asked to estimate the percent of General Fund expenditures for Instruc-
tion and Department Research which supported research. Several institu-
tions found the task quite impossible. Some reported such research sup-
port as negligible. Of three institutions which made reasonably careful
estimates, two reported about 13 to 15 percent and the third reported 5
percent. Because of the limited response and difficulties of estimation, no
generalizations are possible. However, the institutions with high percent-
ages of their faculty spending over 30 percent of their effort in research
are not necessarily those which draw upon the highest proportion of their
general funds to support their research effort, because these institutions
are also likely to have considerable outside support for the direct costs of
the research conducted.

Data collected in the study indicate that in those institutions with the
strongest research orientation a relatively high proportion of the teaching
faculty who are employed full time receive some of their regular salary,
not considering compensation for summer employment, from a source
other than the General Fund of their institution. Accordingly, in these
institutions, as much as 10 percent , more of the total regular sLlary
outlay for science faculty employed on a full time basis comes from other
than the General Fund source. It does not follow that all of this supports
research, but it is reasonable to assume that salaries paid from external
funds support something other than instruction.

Professional Staff with Research Appointments. Distinct from the
situation in which an individual who has a teaching appointment spends a
portion of his time in research is that of a person who is specifically des-
ignated by a college or university as occupying a research position and
who engages directly in research or development or the administration of
it. If such a person holds at least a bachelor's degree, he is classified in the
study as being in the category of Professional Staff with Research
Appointment.

In institutions with a strong research orientation the Professional Staff
with Research Appointment is sufficiently large as to play a vital role in
the overall research performance. Data of such appointments was
requested from all institutions, but some found it impossible to obtain.
Brief comments on three institutions will suffice to suggest the patterns
found. Fourteen to twenty professional research staff persons were
employed at MTU between 1957 and 1966 and were paid solely out of
state legislative appropriations. These individuals were participants in the
centers and institutes in forestry, mineral, and wood research which
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40 Federal Support of Science

received special legislative appropriations. Much of MSU's salary sup-
port of its professional research staff is similar in ultimate source to that
of MTU's. For 1965 66 over half of the support other than the General
Fund at MSU came from the Institution's Own Funds and largely from
state legislative appropriation for the Agricultural Experiment Station.
Among other non Federal sources, industry contributed about $40,000
and private foundations $10,000 in salary support to professional
researchers in 1965.66 at MSU. The greater part ($1,010,592) of all
nonFederal funds ($1,414,340) for professional researchers' salaries in
1965 66 at MSU was employed in the area of the Life Sciences, including
Agriculture, with about equal amounts of $180,000 given to both Engi-
neering and the Social Sciences.

There was strong Federal support of $839,618 for professional research
salaries, amounting to about 37 percent of all combined support for the
purpose in 1965 66 at MSU. Somewhat over 70 percent of this Federal
money came from the Department of Agriculture, over 15 percent from
AEC and about 4-5 percent each from NSF and NIH. Again, about 85
percent of these funds went to the Life Sciences with important lesser
amounts to the Social Sciences ($74,355) and Engineering ($36,772).
Thus in salaries for professional researchers as well as in expenditures for
facilities the Life Sciences at MSU were predominant.

The pattern of support for professional research salaries at WSU dis-
plays what are likely to be the most common lines for an institution with a
growing research orientation. With no historic precedent for state legisla-
tive appropriations for an experiment station as at MSU, heavier empha-
sis is placed on Federal funds. WSU received 60 percent of its total funds
for professional research salaries from Federal sources in 1965.66 as
compared with MSU's 37 percent. Over 85 percent of the $555,000 in
Federal funds came from NIH and were heavily concentrated in their use:
$442,000 went to the Life Sciences, chiefly Medical, and $101,000 to the
Physical Sciences. Almost 70 percent of the nonFederal funds at WSU
came from the General Fund, and these, together with substantial grants
from voluntary health agencies and private foundations flowed almost
totally to the Life Sciences.

Graduate Research Assistants. The need for graduate assistants if
substantial research is to be undertaken in the universities, as well as the
need for research activity if graduate training is to be adequately carried
on, were reiterated themes in interviews with faculty and administrators.
Data were requested on numbers of graduate research assistants and
sources of support. Graduate research assistants were defined as those
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.1



The Patterns of Research Support 41

engaged actively in research and were distinguished from graduate teach-
ing assistants or fellows and from general duty graduate assistants who
provide a variety of services to faculty and administrators. Teaching or
general duty assistants may indeed help create a basis for faculty research
activity by relieving the faculty of other duties, but the contribution is
indirect. These roles will be discussed in detail in a subsequent chapter
concerned with undergraduate and graduate education. Data were not
forthcoming in all cases, but it is clear enough that as universities embark
upon research programs they seek means to acquire graduate research
assistants and that Federal funds predominate in the support of graduate
research assistants. For example, of 428 graduate research assistants
employed at MSU in 1965 66. 256 were paid from Federal Funds, 110
from the Institution's Own Funds, and 62 from Other Non Federal Funds.

Further example of the strength of Federal, as compared with non-
Federal, support of graduate research assistants is indicated by analysis
of the responses of Ph.D. candidates in science to the study's student
questionnaire. One hundred and sixty of the candidates in the sampled
population indicated they we -e holders of research assistantships. About
two-thirds (102) of the 160 who held research assistantships were sup-
ported by Federal agencies. Of the 102, 24 were supported by DOD, 22 by
NSF, 19 by N11-1, 11 by AEC. 10 by NASA, and the rest from other
agencies. Of the remaining 58, the universities' own funds supported 39,
and other non Federal sources the remainder.

Summary Remarks

At this point certain broad features of the pattern of research support
may be recapitulated. In general, the picture is of twelve institutions of
differing sizes, systems of financial support, and backgrounds of purpose
and function, but which, with perhaps one or two exceptions, are moving
or are planning to move towards increasing research activity and expand-
ing graduate programs. At the present stage, the differences among the
institutions insofar as the research-graduate student orientation is con-
cerned are as striking as the similarities, and the possibilty in the future of
anything approaching equality seems remote. It is, indeed, doubtful that
the administrators and faculty of many of the institutions see any need in
the state for other universities conducting research to the extent, and with
the purposes of the U of M, or even that they see a need for more MSU's
or WSU's. But they do believe that their research function should be
expanded to contribute at an intensified level to the needs of the nation

61.



42 Federal Support of Science

and state, to meet the requirements for adequate training of students, and
to provide opportu..ities for professional fulfillment on the part of their
faculties. These are commonly expressed goals although the goals are
stated more strongly in some institutions than in others.

Specific statements as to what level of research activity is necessary for
any given institution and what the ultimate role in research and student
training an institution should ultimately fill within a state and regional
system of institutions of higher education are very hard to come by. As
one administrator suggested, his institution did not have goals of that
kind. The current aim appears to be a movement toward expansion and
development of programs, with some reasonably strong conception of
those areas of science in the institution which should receive greatest
encouragement by resources controlled by the institution itself.

The overall resources available to the institutions which are needed to
carry on research vary tremendously, largely because there are great var-
iations in funds available for separately budgeted research. Variation in
these funds means that some institutions can afford more and better
research equipment, and have access to funds to hire graduate research
assistants and professional research appointees and to free time for fac-
ulty research by assuming part of regular as well as summer salaries.

The data presented in this chapter also show very considerable varia-
tion within individual institutions in theamount of research support going
to the major areas of science and to the separate disciplines within the
areas. Thus Aerospace and Electrical Engineering, the Medical Sciences,
and Physics within the Physical Sciences are major areas and disciplines
which are heavily supported at the U of M. At MSU, support to Agri-
culture and the Biological Sciences predominates with Physics being
strongest within the Physical Sciences; at WSU the great weight is toward
support in the Medical Sciences with support to Chemistry being the
strongest within the Physical Sciences. The same unevenness in support
prevails at the institutions which receive lesser amount of funds. The
departments which are recipients of the greatest amount of funds can in
most cases be easily identified both from financial data and from inter-
view data.

As far as the sources of funds for separately budgeted research are
concerned, Federal funds predominate. This was generally the case in
large and small institutions alike. Furthermore. the available data show
increasing Federal proportions out of the total support during the period
between 1957 and 1966. Also. the most strongly supported research areas
in the institutions generally had the highest proportion of Federal sup-
port. A common pattern was for a heavily supported discipline to receive
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the great bulk of its support from one or two Federal agencies. In one
sense, and perhaps indicative of the major direction, Federal funds con-
tributed to a concentration of research effort among the fields of science
within institutions. In another sense, however, as new areas of research
began to be supported in a major way within institutions, Federal support
contributed to this expansion and introduced a degree of diversity.
Although, for example, funds for separately budgeted Physical Science
research (largely from Federal sources) were $16,858,000 more than
funds for separately budgeted psychological research (largely from Fed-
eral sources) in 1965-66 at the U of M, as compared with a $3,535,000
difference in 1957 58, the absolute increase in funds for Psychology from
$475,000 to $1,375,000 in that period created a financial base for a
research program of increased significance. The role of Federal funds in
bringing research diversity at MSU has been considerable.

Federal funding of capital facilities--plant and equipment-- for
research and graduate instruction was highly significant between 1957
and 1966 and amounted to over 20 percent of the total in those institu-
tions providing data. Nevertheless, state legislative appropriations, which
amounted to almost half of the total, were the prime source. State appro-
priations into the general funds of the institutions, along with the other
sources of those funds, also helped to cover substantial indirect costs of
research which were not reimbursed by outside sponsors. The differing
policies of sponsors on reimbursement create problems in the administra-
tion of research grants by the universities and colleges and call for contin-
ued moves toward greater uniformity. Still another state contribution to
research in the institutions is the difficult to calculate. but nevertheless
substantial, sum paid out in faculty salaries to cover the time spent in
research which is not paid from separately budgeted research funds.

Direct financing (other than support through taxes) of research by
business and industry in the universities is relatively small. The 1967 fig-
ures, cited in Chapter I, indicate a proportion from business and industry
of about 5 percent for all fields of science combined. Engineering is most
strongly supported. Somewhat less in overall proportion are the contribu-
tions made by private foundations and voluntary organizations. Strongest
percentages of research support from these sources are in the Medical and
Biological Sciences. In some institutions private foundations help supply
funds for Social Science research which is rather meagerly supported by
Federal agencies in comparison with Federal support provided other
areas of science.

With all of the fields of science taken together, the phenomenon of
Federal support of science research in Michigan's state institutions of
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higher education is outstanding. Without it the structure which has been
built up would collapse. And the prospect for future support as seen by
faculty and administrators is also largely Federal. This is true whether the
institution is now highly funded or is just getting a foothold in sponsored
research.

ti.,1 64
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III. Some Problems in Financing
Science Research

The pattern of support discussed in the preceding chapter generates a
number of problems including: the spread of funds among the institu-
tions; effects of funding on the balance among the scientific disciplines
within the institutions; opportunity for the young investigator to obtain
funds within the system; and the desirability of various types of
awards grants, contracts, applied, and basic.

The Spread of Research Fund Awards Among Institutions

As shown in the previous chapter, there is a striking degree of concen-
tration of separately budgeted research funds among a few of the state
colleges and universities of Michigan. Furthermore, the data available for
the period between 1957.66 indicated that absolute differences in funding
among the institutions were tending to increase.

However, as the data in Chapter 2 show, the response of all faculty
samples reflects a desire for more research activity and less instruction.
Ten of the state institutions are designated as universities and, although
differing in purposes and goals, have aspirations to fulfill the university
status. There exists the conviction in each institution that more research
support is needed but there are variations in intensity of the conviction. A
few faculty and administrators at institutions most heavily funded sug-
gested that funding may have reached a saturation point, but most con-
tinue to sec expanded financial support as desirable to strengthen weaker
areas and open new research activities. In certain institutions at the other
extreme, doubts are readily expressed that the institution and its depart-
ments possess the facilities, faculty training and interest, or time to
engage in much research activity. In a third group of institutions, the
general tenor of opinion is that the institution is fully ready for major
expansion in research activity, but lacks adequate funding to do so. Many
persons in these institutions view their problem as that of breaking into an
established funding pattern in which success appears to be self-generating
for the institutions already receiving large-scale funds. Even these latter
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institutions, however, recognize relevant research for which they would
like adequate funding.

The concentration of research awards has apparently resulted from the
fact that much of the research done in major research universities is deri-
vative from awards competitively acquired. The research (whether basic,
applied, or developmental) derives from the purposes pursued by a Fed-
eral or non Federal agency or organization. The purpose may be, on the
one hand, as general as seeking an unspecified advance in the state of the
knowledge of a science, or, on the other hand, the development of a proto-
type mechanism with specific and limited function. Within these limits of
purpose, derived from agency missions, the universities and their staffs
may develop their research interests. Only breadth and diversity of pur-
pose of the numerous agencies, Federal and nonFederal, can keep such a
system from narrowly channeling ...r stifling research creativity. As has
been noted, these awards are competed for, and the main, ostensible basis
of award to an institution has been how well it may be calculated to
accomplish the agency's purpose in comparison to the ability of another
institution to do so. Necessary missions pursued by the most able and
efficient means is the ideal. In piactice this has meant in a state system of
universities, as the data in the previous chapter indicated, large amounts
of funding by a few agencies, to a few institutions, in selected areas of
science research.

It is not likely that the funding of the science research carried on by
institutions which currently have lesser build-ups in facilities, professional
staffs, and experienced faculty will be derived from the major research
missions of major agencies, at least in the near future. Institutions not
currently recipients of substantial awards for mission oriented research
which aspire to advance their research-graduate student programs and to
maintain a faculty of high caliber in the sciences, must search for funds
from sourcesFederal. state, or privatewhich recognize the worth of
research for the promotion of the total educational venture. The only
alternative, satisfactory to essentially none of the institutions in the long
run, is to define and carry out a program in such manner as to preclude
research. .

Rates of Application and Awards for Research Grants and Contracts.
The spread of research awards can be analyzed in more detail by consid-
ering the number of applications for research grants and contracts and the
success achieved from applications made. Table 3-1 indicates the number
of applications made per faculty member between 1962 and 1967 by the
science faculty sampled for the study's faculty questionnaire. For applica-
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TABLE 3.1
NuMsik OF APPLICATIONS FOR RESEARCH GRANTS AND CONTRACTS

MADE TO FOUR TYPES OE SPONSORS RV A SAMPLE' OF
Estvi n. Enos' Et FVt N INisrirctuss, 1962 67

(Institutions listed in order of number of applications
per faculty member made to Federal agencies)

INSTI
TUTION

11 DLRAL
GOVERN MEN T--- ----------.-

S4 per

N Ia..
ult

Mow
bet

PRIVATE
FOUNDATIONS

N per
N FAc-

4iclirn.
h et

PRIVATE
CORPORATIONS

N

STATE
A LOCAL

GOVERNMENTS--..-
N per
I .W.

Nilleitin
her

N

N oe.-'fto
tilt)

Mem.
her

Total
N per
I-4c.

"`Mem
het

U of M 382 3.98 43 .45 69 .72 15 .16 5.31
WSU 141 3.28 70 1.63 31 .72 13 .30 5.93
MSU 292 3.01 44 .45 66 .68 36 .37 4.51
MTU 91 2.60 14 .40 14 .40 11 .31 3.71
WM U 87 2.07 21 .50 5 .12 12 .29 2.98
OU 46 1.70 8 .30 2 .07 4 .15 2.22
CM U 65 1.41 13 .28 7 .15 7 .15 1.99
EMU 51 1.34 23 .61 8 .21 I .03 2.19
NMU 37 1.32 4 .14 0 .00 I .04 1.50
FSC 34 1,17 3 .10 12 .41 3 .10 1.78
GVSC 46 1.15 18 .45 2 .05 9 .22 1.87

Totals 1272 261 216 112 1861

Percent
of Total
Appli-
cations 68.35 14.02 11.61 6.02

Sample based on the science Ideally responchna to }. aeul ) Questionnaire.

tions to all four types of sponsors, but particularly Federal, the data show
high numbers of applications per person in those institutions which have a
strong research orientation. If the applications for educational, rather
than research activities, were completely eliminated in the totals for the
number of applications, the differences among the institutions in research
aspirations would be further emphasized. Without exception, the faculty
made more applications to Federal agencies than to all other sources
combined, reenforcing the point that faculty see the greatest possibilities
in and have the greatest expectations of support from the Federal agen-
cies. Obviously the possibility for research support in some institutions
was limited by the number of applications for support.

Table 3-2 indicates the success in receiving awards. Institutional differ-
ences in rate of success are somewhat less than the differences in rates of
application. It is difficult to discern a consistent pattern which corre-
sponds to the differences in the overall research orientation of the institu-
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TABLE 3-2
MAIM Of AWAk101 TO A SAMPlt OF SUDNCI IV AND Pt MINIof AwAkos Out of Tot At APPI ItAtIoNs toff RIM-AM-11

Ft ties nom Foi.K n s of SPoNsOKS, 1962 67
(Institutions listed in order of percent of success.

of applications w Federal sponsors)

ti DIA Al
titAtlISMIS.1 NOAH.

IOUNDAtiONN
PRIVAti,

tokpokAtfuNs
StAti

AND tOcAl
GOVERNMI.N1S

tUtIoN %%Aid, AAJfil. A*Jr,f, %wad.
N ..1 of

Appli N as of
Applf N .1 '': Of

Appfi N J. 1 411
App11-

1441011% 111Itl% C.IIIIM% cAt tow.

U of M 306 80.1 26 60.5 51 731 7 46.7
%VSU 97 68.8 60 85.7 24 77.4 10 76.9
NMU 23 62.2 0 0.0 0 0.0 0 0.0
MSU 180 61.6 29 65.9 64 97.0 17 47.2
MTU 51 61.5 7 50.0 6 42.9 6 54.5
EMU 26 51.0 10 43.5 8 100.0 1 100.0
OU 23 50.0 5 62.5 2 100.0 4 100.0
GVSC .23 50.0 11 61.1 2 100.0 5 55.5
WMU 36 41.4 14 66.7 3 60.0 8 66.7
CMU 21 32.3 5 38.5 3 42.9 0 0.0
ESC 9 26.5 0 0.0 5 41.7 0 0.0
Totals 800 167 168 58

1. of
Awards 67.1 14.0 14.1 4.9
Awards
as% of
all up-
pliea-
lions 62.8 64.0 77.8 51.8

Lions. Eight out of eleven institutions had at least a 50 percent rate of
success with applications to Federal agencies. However, a faculty member
from EMU, OU, Co SC, or W MU might consider his 40-50 percent
chance of success with a Federal .agency application to be substantially
less than the 60-70 percent range of success for faculty members at WSU,
NMU. MSU, or MTU. The U of M sample of faculty members not only
had the highest per capita rate of applici on for Federal grants and con-
tracts but also a significantly higher rate of actual awards.

A higher rate of application and a higher rate of success in obtaining
those awards which are not already pre empted by the past success of
established researchers would seem necessary for research expansion for
the colleges and universities less well established in research activity. The
current distribution of grant and contract awards is not accomplishingthe
more limited research goals of these institutions.
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Reasons Cited for Success in Applications for Federal Research Grants
and Contracts. The faculties at the various institutions indicated in
responses to the Faculty Questionnaire, and also through the interviews
on the campuses, differences in knowledge about programs of support by
sponsors of research. There was a strong correspondence, particularly in
the case of Federal programs, between the level of information about
programs and the strength of the research orientation of the institutions.
Lack of information may, in part, account for differences in numbers of
application. A relatively high percentage of faculty in all of the institu-
tions consider themselves well informed about Federal research programs
as compared to those of other sponsors. No doubt the variations in
asserted level of information about sponsors are related to the opportu-
nity level of support by the differing sponsoring groups.

Those faculty members sampled in the Faculty Questionnaire were
asked to weigh the following factors in relation to success in gaining
funds:

1. Relevance of a research proposal to the mission or needs of an agen-
cy, corporation, or foundation.

2. Personal reputation of an investigator.
3. Reputation of a college or universi:y in a given field or area of sci-

ence.
4. Existing facilities in the institution for research in the area of a

proposed study.
5. Skill of an investigator in formulating a proposal.
6. Assistance of administrative officers of a college or university in

formulating or presenting a proposal.

Only the responses of faculty with experience in applu;" for funds
from Federal agencies were analyzed, because very small numbers indi-
cated experience or offered judgments on applications to state and local
governmental agencies, itivate profit-making corporations, or private
foundations. The faculty members responding were asked to rank the
factors considered very important, to omit those not considered very
important, and to add others to the list which they thought to be very
important. Table 3-3 exhibits only th: percentages of faculty rating a
factor as first or second. Between 42 percent and 80 percent of the faculty
in each institution entered in the table ranked the personal reputation of
the investigator as first or second in rank of importance with the median
percentage figure being 57 percent. In each of these institutions over 75
percent of the faculty gave this factor a very important rating. About
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equal proportions of ;.he responding faculty held relevance of a research
proposal to an agency's mission and the skill of an investigator in formu-
lating a proposal to be very important, although differentiation can be
noted among the first and second rankings. Among the six factors listed,
assistance by administrative officers in formulating or presenting
research proposals was given the least support. Nevertheless, consider-
able proportions (from 24 to 71 percent) of the faculty in each institution
entered in Table 3-3 consider administrative assistance to be very impor-

TABLE 3-3
FACTORS AFFECTING SUCCESS OF APPLICATION FOR RESEARCH FUNDS

TO FEDERAL AGENCIES AS SEEN BY 245 FACULTY MEMBERS
WHO HAVE MADE APPLICATIONS

I- ACTORS
AFFECTING SUCCESS

PERCENT OF FACULTY
RANKING FACTOR AS FiRST OR SECOND IN IMPORTANCE

UM
WI*

ASU WSU WMU MTU EMU
(30)* 1211* 121)*

Personal reputation
of investigator

Relevance of
proposal to agency's
mission

Skill of inves-
tigator in formu-
lating a proposal

Reputation of college
or university

Facilities of institu-
tion for research

Assistance of adminis-
trative officers

67

59

28

15

7

58

37

17

6

4

80

43

26

23

10

0

57 42 50

43 66 43

28 38 62

38 28 12

19 23 18

0 0 6

'Number responding. Institutions with less than 14 responders were omitted.

tant. Faculty interviewees also remarked on the importance of such assis-
tance.

There was. also, a rather strong recognition among faculty in all insti-
tutions that a high level of research funding and activity within a given
institution both results from and tends to attract talented men with high
reputation. In response to a question on the Faculty Questionnaire, 69
percent of the respondents expressed a belief that there is a strong ten-
dency for the most able faculty to be attracted to those institutions and
departments which are most heavily supported in research. Little varia-
tion can be noted between the responses of faculty in large and small insti-
tutions or in institutions with strong or weaker research orientations.
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Although lack of research activity and funds has made recruiting diffi-
cult, some success was being achieved by those institutions presently
receiving restricted amounts of research funds in hiring young persons
with general promise and interest and competence in research. Less suc-
cess has been met in recruiting established investigators to form the
mature nucleus of a growing department. A generation gap has thus been
created in which the olthz faculty of long tenure and of higher rank have
somewhat less research interest and capacity than the younger members
of the science departments. In this situation the young research oriented
faculty members may find the generally poor reputation of the depart-
ment a major hurdle in seeking research funding. The addition of one or
two established researchers can markedly alter that reputation.

The reputation of the institution and the facilities of the institution for
research were judged by the respondents to the Faculty Questionnaire to
be about equal in importance. Opinion in the interviews reflected a not
uncommonly held feeling in developing institutions that the actual capac-
ity of institutions did not justify the great differences in research funding
among institutions. This opinion was expressed in a variety of
waysdirectly in some cases or in others by suggesting that proposal
review panels tend to go along with the familiar channels of funding; that
it is hard for an investigator at a former teachers' college to receive sup-
port for a research project to be conducted by an individual; that little
money goes to institutions with only undergraduate programs; and that
granting agencies do not recognize the problem of getting a program off
the ground in a developing institution.

Internal Problems in Encouraging Research

Most faculty and administrators at the institutions which receive minor
proportions of the total of research funds in the state are less concerned
with reasons for unfavorable consideration of applications than with the
restraints upon research performance found within their own institutional
settings. Facilitiesspace and equipmentare seen as inadequate in
some instances. These deficiencies equally hinder the initiation of new
programs and the expansion of programs already well under way. Space
and equipment shortages exist among departments both at institutions
with strong research programs and those without such programs.

In those institutions with eager, competent, young faculty members not
currently being funded in research certain other difficulties which block
research activity are constantly recurring themes in the interview data.
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Lack of time for research is a recurring complaint in institutions still
strongly oriented toward instruction with heavy teaching loads for fac-
ulty. Reduced loads and the start or expansion of a sabbatical program
are seen as crucial. Employment opportunities le Immer teaching in
those institutions to which secondary teachers typically return for ad-
vanced work also divert attention and effort from research. Institutions
seeking to initiate strong research programs emphasized the paucity of
funds for support of graduate students who as fellows, scholars, or gradu-
ate assistants might be expected to provide some assistance in research.
At some institutions, funds are even inadequate to hire undergraduates to
help with laboratory set-up and clean-up. Faculty members in a number
of institutions felt that it was not unreasonable for sponsoring agencies to
expect some stronger institutional commitment in providing a certain
minimum base for continuing research activity before the other agencies
would commit large sums in research project awards. How, within the
limits of funds from student fees and legislative appropriations and in the
face of the pressure of heavy enrollments, an institution can improve the
image of its overall research capacity, whatever the individual compe-
tence of some of its faculty, was a major concern.

Strategy for Development of Research Funding. A commonly held
view of faculty and administrators alike is that their respective institu-
tions should and can do better in receiving research awards from spon-
sors. They believe that "The funds are there, especially in Federal agen-
cies, and the failure to get them has in considerable degree been our own
fault."

One basic approach to the development ofa research base is to set insti-
tutional priorities among the various academic departments or areas of
science and to provide selective encouragement of hand picked scientific
areas. When stated by administrators as a definite policy, they emphasize
that encouragement results from unequal distribution of new funds rather
than from cutting one area back to build up another.

Encouragement of selected areas of science begins in the hiring process.
Inevitably most of the new research oriented faculty will be younger
scholars. In the process of expanding staff to meet new enrollments the
age make-up and general orientation of a department can undergo rapid
change. The relative lack of senior professors experienced in framing and
conducting projects creates a problem, but luring established researchers
from major research oriented institutions is seldom successful and some
administrators believe it is not worth the cost and possible disruptive
effects.
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The next step in the research development strategy requires lightened
teaching loads and funds for some equipment. Use of institutional funds
for graduate assistants facilitates load reduction and also brings some
graduate students. Departments selected for development have noticeably
fewer complaints about teaching loads and the paucity of space and
equipment. In one instance at least, the advantage of selected depart-
ments extended to the library as well, with about one-half of the total
library budget for purchases of supporting materials for academic depart-
ments being temporarily directed toward the needs of three science
departments.

TABLE 3-4
FokicUl 11* OPINION ON EFFECTIVENESS OF RELATIVELY SMALL RESEARCH

GRAMS FROM AN INSTITUTION'S OWN FUNDS IN DRAWING
LARGER SUPPORT FROM OUTSIDE SOURCES

(No responses and faculty who have not received a research
award or participated in an award-supported

project eliminated. N 323)

tilION
1

011cn

PERCENT OF
-0 DIFFERENT

SUMAS

FACULTY
LEVELS OF

%Oodm

RESPONDING
EFFECTIVENESS

V cr%
tieldtim

No
Optnton

U of M 83 32.5 37.4 9.6 2.4 18.1
M SIJ 73 19.2 31.5 13.7 12.3 23.3
WSU 34 17.6 35.3 11.8 . 20.6 14.7
W MU 23 8.7 69.6 . . . 4.3 17.4
MTU 20 40.0 40.0 5.0 . . . 15.0
CMU 14 7.1 . . . 7.1 42.9 42.9
EMU 20 10.0 45.0 . . 5.0 40.0
N MU 12 15.4 15.4 7.7 . . . 61.5
OU 20 20.0 40.0 15.0 5.0 20.0
FSC 9 11.0 22.0 . . . 11.0 56.0
GVSC 15 6.7 6.7 13.3 6.7 66.7

Once a few selected departments have established a base of excellence
in staff, and have some time and facilities needed for research, these
departments are then expected, with some measure of administrative
assistance, to obtain funds for sponsored research. Many schools have
what are commonly called "seed grants" from the institution's own funds,
one ostensible purpose of which is to establish a research project which a
sponsor can be asked to support on a larger scale. The grants are nor-
mally awarded by a faculty-administrator committee and vary from a few
hundred dollars to $1500 -$2000 or more. As Table 3-4 shows, faculty
views as to the efficacy of these small grants are mixed. On the whole, the
faculties sec these seed grants as a positive foltor indicative of institu-
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tional commitment but not often a determining factor in attracting out-
side funds.

Whatever a developing university may do out of its own resources to
encourage research, the ultimate step as expressed by one administrator is
that "Good people will have to generate their own new money, and they
will have to do this despite the difficulties of competing with able faculty
whose institutions are further along the way in program development."
Another administrator asserted that in his university the accepted view is
that "funds can be found if there is vigorous, intelligent, and persistent
effort." The individual faculty member who does not find funds is a disap-
pointment. The burden thereby imposed on the individual faculty member
is considerable and may not be one which even talented men of science
will want to assume.

Alternative Systems for Financing Science Research and Education.
The problems associated with project support and its failure to meet the
needs of many of the institutions naturally leads to discussion of alterna-
tive methods for making awards. Most commonly mentioned are institu-
tional or block grants under which funds are conveyed to institutions or
major academic areas within institutions, with only the most eneral
restrictions as to their use. A limited use of such broad grants by N1H and
NSF in the past has gained the approbation of recipients.

The institutional grant approach generates some vehement opposition
and strong reservations as well as some strong support. The following
attitudes were suggested by the interview data:

1. The institutions and, within institutions, the departments, which had
the strongest research orientations were somewhat less favorable to
expansion of institutional awards than institutions and departments
with weaker orientations.

2. Most, though not all, of the administrators with such rank as presi-
dent, vice-president for instruction or research, or dean were favor-
able toward expanded institutional awards. A very few were
opposed and some expressed reservations.

3. Only a minority of the departmental chairmen and other faculty
interviewed indicated much enthusiasm for expanded institutional
awards.

4. Nearly two-thirds of the departmental chairmen and other faculty
interviewed had serious reservations about expanded institutional
awards. Many of these faculty, however, saw some advantages, and
the pattern of cited advantages coincided with those noted by top
administrators.
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The top administrators at those institutions most successful in obtain-
ing research funds stressed the values stemming from the competitive
system of obtaining awards from a number of different, mission-oriented
sources. Opposition was generally expressed to a system which, without
critical scholarly review of proposals, might pour funds into weak depart-
ments. Some administrators feared the pressures which might play upon
them under an expanded institutional grant system, although they recog-
nized the possible benefits of large, institutional grants. These benefits
included: acquiring laboratory space and equipment, supplements to
project awards, flexibility in covering different kinds of expenses from
one year to the next, security for the continuance of thecore of a program
even though the major project grants should accrue to special areas of the
program, and redressing imbalances among programs. The uses of broad
grants visualized by top administrators in the most research-oriented
institutions were largely for sustaining or supporting existing programs or
for filling in gaps.

In the institutions with less well-developed research programs, most of
the top administrators and a minority of the faculty more strongly sup-
ported the use of broad grants. One administrator avowed that his institu-
tion could pursue its objectives with broad form grants alone. These
administrators saw institutional grants as most useful in initiating
research programs, in gearing up some particular departments for
research activity, in helping to fund sabbaticals for research activity, in
purchasing equipment vitally needed, and in providing money to pay for
graduate research assistants. The responsibility for distributing funds
among these competing purposes weighed lighter on minds of most of
these administrators than advantages. Support by the departmental
chairmen and the science faculties was somewhat less enthusiastic. Some
felt that such funds would help their departments in development ofongo-
ing research; others, in departments admittedly weak in research activity
saw the means to get programs started. In some small institutions with
weak departmental structure, broad institutional grants were viewed quite
favorably.

Most faculty members regardless of their institutional affiliation,
expressed at least some reservations about broad grants, especially if
these would entail a cut-back or a freezing of project awards. The most
strongly stated objections were directed toward the probable distribution
processes by which institutional grants would be divided up by local
administrators and/or faculty committees. Whatever the system used it
would be the "genesis of trouble and red tape," would cause "serious,
internal trouble," create "fears of partiality" and "departmental back-
stabbing," and generally be "too political with the institution." These
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objections came from both young and old faculty members and from
institutions whether presently strongly or weakly involved in research. A
large proportion of the faculty who objected to institutional grants saw
considerable merit in broad departmental grants. The need and usefulness
of broad grants to their programs was recognized but the desire.. to avoid
internal wrangling within their institutions was strong. The difficulties of
establishing a national formula for distributing broad grants to individual
science departments were only partially envisaged. An automatic distri-
bution on some formula basis would destroy the strategy of concentrating
resources to insure some high quality areas in an institution. A competi-
tive system of broad grants to departments would raise questions of cri-
teria of excellence. One administrator remarked that current programs of
broad grants for departmental development do not show an understand-
ing of needs of "emerging institutions." Another concern of some faculty
and of numerous administrators was that broad support grants from the
Federal Government might well lead to a corresponding decrease in state
legislative appropriations.

There is some support for broad form grants but disagreement exists
about specific types and mechanisms for distribution. If such funds could
be provided to sustain or to create better balance in present programs, to
create a stronger potential for research in some institutions, and to
provide starter funds for the new or young investigator without encroach-
ing on project grant funds, some faculty members and most administra-
tors would support the broad form grant.

Faculty Views on the Relative Position of the State Institutions in
Research Activity. The desired end of an ideal support system from the
point of view of the faculty in the institutions now receiving limited out-
side funds is for much less concentration in funding and research activity
than is now current. When asked (Table 3-5) whether it would be in the
best interest of higher education in Michigan for there to be six or fewer
major university centers of scientific research in thestate, only at the U of
M, MSU, WSU, and WMU did a majority of the faculty sampled
respond affirmatively. These institutions are ones whose faculty might
readily assume that they would be among the six institutions.

There was limited support in the faculty response (less than 30 percent)
for the position that in each state institution a common set or core of
research areas in science should be strongly funded, but a majority sup-
ported the view that each institution should receive strong financial sup-
port for at least one, or a few, specialized areas of science research. A
surprising proportion of faculty members expressed the view that the
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TABLE 3.5
Wow tt 6, OR FEWER, MAJOR UNIVERSITY CENTERS IN THE STATE.

CONDITTINti THE GREATER PART OF SCIENTIFIC
RESEARCH, BE IN THE 055T iNIERFS1 01

HIGHER EDUCATION IN Mu.HIOAN?
(No responses eliminated, N . 507)

INSTITUTION INI FACULTY RESPONiFS NY PERCENTAGE

14.+Vv. NoOpanton

U of M 94 60.6 12.8 26.6
M SU 95 65.3 14.7 20.0
WSU 43 62.8 14.0 23.3
WM U 42 54.8 33.3 11.9
MT U 34 38.2 38.2 23.5
CM U 45 46.7 37.8 15.6
EMU 37 24.3 56.8 18.9
NM U 26 19.2 73.1 7.7
OU 26 42.3 42.3 15.4
FSC 28 46.4 53.6 . . .
GVSC 37 35.1 45.9 18.9

state government should assume major responsibility in providing funds
required to support within each institution either a fundamental group of
research areas or at least a few specialized areas, although inmost institu-
tions somewhat more faculty felt that such funds should come by Federal
grant or contract. (Table 3-6). This plea for a larger state responsibility
coincided with a view expressed by some faculty in interviews that the
universities should seek to convince state officials of the inseparable rela-
tionship between instruction and research and to demonstrate the need for
continuous, assured state funding of a certain level of research. However,
most faculty members recognized that the state gives little direct support
to research projects and they expect little change in the future. They
belp..ve that the quest for research funds, whatever the patterns of occa-
sional retrenchment by Federal agencies, must still be directed largely
toward the Federal government.

Feasibility of Inter-Institutional Participation on Sponsored Research
Projects. The present concentration of research awards, facilities and
personnel at a few of the state institutions has raised the question of inter-
institutional cooperation in research. About 10 percent of the faculty
sample for the Faculty Questionnaire had actually had some such experi-
ence. Over a third of the faculty at all but one institution agreed that
inter-institutional participation in specific, sponsored research projects is
feasible. Less substantial proportions of the faculty in the various institu-
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TABLE 1-6
FACULTY OPINION ON THE SOURCE 10 ASSUME MAJOR RESPONSIBILIIY IN

PROVIDING INCREASES IN SCIENCE. RESEARCH FUNDS TO SUPPORT A
CORE. OF RESEARCH AREA OR ONE OR A FEW SPECIALIZED

AREAS OE RESEARCH IN EACH STATE INSTITUTION
(No opinions and no responses eliminated. N 327)

INSTITUTION

PERCENTAGE DISTRIBUTION
FACULTY RESPONSES AMONG SOURCES

Federal
Grant%

And
Con.
I NCR

State
Gown.

;Tient
General

Fund
Appro
priation

PriAte
Corpo-

ration
(Irani%

And
ontract%

Private
Fowl.

dation%
Grant%

And
ContrAct%

U of M 54 55.5 35.2 7.5 1.8
MSU 58 44.8 50.0 5.2
WSU 33 39.4 57.6 3.0
WMU 27 44.4 51.8 3.7
MTU 22 31.8 54.5 9.1 4.5,
CMU 26 46.1 42.3 3.8 7.7
EMU 27 48.1 43.1 . . . 3.7
NMU 14 57.1 21.4 7.1 14.3
OU 21 61.9 33.3 4.7 .
FSC 20 45.0 35.0 15.0 5.0
GVSC 25 44.0 40.0 4.0 12.0

TABLE 3.7
FACULTY OPINION ON WHETHER SOURCES OF FUNDS FOR SCIENTIFIC

RESEARCH SHOULD PURPOSEFULLY PURSUE A POLICY OF
PROMOTING INTER-INSTITUTIONAL PARTICIPATION

IN SPONSORED RESEARCH
(Eliminate no responses. N 499)

INSTITUTION 01) PERCENT OF FACULTY RESPONSES

Yew No No Opinion

U of M 93 11.8 55.9 32.3
MSU 95 20.0 46.3 33.7
WSU 41 29.3 56.1 14.6
WMU 41 31.7 39.8 29.3
MTU 33 36.4 36.4 27.3
CMU 43 53.5 14.0 32.6
EMU 37 45.9 37.8 16.2
NMU 26 26.9 46/ 26.9
OU 26 34.6 42.3 23.1
FSC 27 44.4 37.0 18.5
GVSC 37 37 8 32.4 29.7
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tions favored having the sources of funds purposefully pursue a policy of
promoting inter-institutional participation as they distributed funds for
sponsored research. (Table 3-7).

Approximately a third of the faculty interviewed also indicated a will-
ingness to explore inter-institutional cooperation and felt that present
means of travel and communication provide greater possibilities than are
presently being exploited. Proposals ranged from improved means of
inter-institutional use of computers and library facilities to more compli-
cated plans of faculty interchange. However, faculty with doubts or decid-
edly negative views toward inter-institutional research collaboration
predominau.d. Problems of time and distance, of administrative proce-
dures, and of cooperation between faculty from different universities with
different images were cited. The prevailing view was that facilities and
projects must be developed at each institution.

Support of the Young Investigator

If there is a lack of support for the young investigator, it might appear
in serious discrepancies between actual research involvement and prefer-
ences. The discrepancy should be much greater in the lower ranks than for
associate or full professors. Using the test of active research participation
as 30 percent or more of professional effort in research activity, compari-
sons among the faculty sampled for the Faculty Questionnaire show little
differentiation by rank in actual activity on this basis. In every institution,
those at any given rank, taken as a group, expressed a desire to devote an
equal or greater amount of time to research than currently was the case.
Again, there was little variability on a rank basis in the proportions of
faculty who would prefer to spend 30 percent of their professional effort
in research. This similarity of responses from faculty of different ranks
does nut demonstrate major generational differences in desire to per-
form research.

Faculty members sampled for the Faculty Questionnaire were asked to
choose among instruction, research, or publication as the activity contrib-
uting more to an individual's status than any other one activity. The ten-
dency in most of the institutions was for junior faculty to feel less pressure
for research activity based upon status considerations than did faculty in
higher ranks, although assistant professors at MSU and WSU attached
greater significance to research as a contributor to status than did their
higher ranking colleagues in these institutions.

The number of applications for sponsored research made per person by
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instructors and assistant professors during the immediately previous five-
year period was smaller than the number made by associate and full pro-
fessors; probably some instructors and assistant professors had not been
faculty members for a full five years and would have had less time in
which to make application. At MSU, NMU, and FSC assistant and
associate professor applications were about the same per capita; at WMU
applications by assistant professors were more numerous than those made
by full professors; at CMU assistant professors were more active in appli-
cation than either associate or full professors. But generally speaking,
although instructors and assistant professors maintained, in about the
same proportion as faculty of higher rank, that they were carrying signifi
cant research loads (spending more than 30 percent of their professional
effort in research), they were not applying as often for funds from outside
sources.

More crucial to the problem of the young investigator is the lower per-
centage of awards out of total applications. In the case of Federal agen-
cies to which the great bulk of all applications were made, full professors
met with success in 73 percent of their application efforts, associates in 58
percent, and assistant professors only in 5: percent. This lower rate of
success limited still further the participation of assistant professors in
research funded by outside sponsors. Important institutional variations
can be noted in Table 3-8 which suggest that the problem of the young

TABLE 3.8
PFR CAPITA RIP ARCH AWARDS SY FFDI-RAL AGENCIIS To It At HUNG

FAULTY AND PER( INT OF AWARDS OUT 01 TOTAL
APPLICATIONS. BY ACADEMIC RANK (1962 67)

INSIi
TUTION

Fllll. PROFFSSORS

1' o(
Per Awards

( Apo.' from
to.sra, Applu-

iatton

ASSOCIA TF
PROF LSSORS

'1 of
Per Awards

CApatA from
Awards Appli

cation

INSTRUC:.IRS
ASSISI

PROF

Per
(alma

.4*.ar41%

AND
ANT

MORS
1 of

Awards
from
Appli
cation

U of M 3.40 851 3.21 71.5 2.53 81.1MSU 2.60 72.1 1.52 58.6 1.17 44.3WSU 3.28 75.6 1.50 55.8 1.56 70.0
MTU 2.07 70.7 1.82 55.6 .70 50.0
WMU .60 42.9 1.20 39.1 .71 44.4CMU .08 6.2 .20 33.3 .75 41.9
EMU 1.00 78.6 .85 50.0 .29 26.7NMU 2.29 100.0 0.00 00.0 .39 36.8OU 1.33 47.1 1.30 68.4 .18 22.2
FSC .50 18.7 .17 28.6 .36 36.4
GVSC 1.00 35.7 .33 75.0 .52 65.0
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investigator is less serious in the institutions which already have strong
research programs.

Yet the preponderance of opinion in the interviews, at institutions both
lorge and small, is that getting adequate funds to encourage and help start
able young investigators is a particularly difficult problem. Without a
policy of some special consideration for beginning researchers within a
system of project grants or through an expansion of broad form grants,
the strategy of many institutions is simply to insist that their young facul-
ties exert greater effort in seeking awards.

Balance Among and Within Scientific Disciplines

The issue of balance among scientific disciplines within an institution
and within separate areas of study of each discipline has been a subject of
much discussion by college and university administrators and faculty.
Clearly by balance is not meant equal levels of activity and accomplish-
ment in each discipline or area. Rather, balance implies that the institu-
tion has established a hierarchy of academic activities, with different
emphasis on different disciplines, meshing into a pattern of overall activ-
ity and accomplishment which attains the goals of the university as a
functioning part of the total society. Imbalance would exist only when the
goals of the institution, and thus the goals and needs of the society, are
somehow distorted by the extraordinary expansion or the extraordinary
contraction of given scientific disciplines or areas. Expansion or contrac-
tion of a program would not in itself create distortion or imbalance. In
fact, as society's needs and institutions' goals shift, an accompanying shift
in emphasis among disciplines and areas of science is necessary to retain
balance between programs and goals pursued. Imbalance sets in when
factors either internal or external to the college or university bring
changes in programs, in goal attainment, or ultimately in redefinition of
goals in ways which are deemed inappropriate by administrators and
faculty.

It is generally agreed that outside funds for research, particularly Fl-
eral funds, have contributed to great changes in emphasis in college and
university programs, and thus, in the long run, in the institutional goals.
Depending upon their conceptions of the proper aims and goals for these
institutions in the research-graduate program area, observers of the
changes conclude that they have led either to imbalances and distortions
of functions and goals or to the establishment of a new balance among
programs- -with the new aims, goals, and programs of the institutions
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now being more realistic within the framework of state, regional, and
national needs.

Unevenness of available funding and actual expenditures of funds has
caused uneasiness among some administrators and faculty in the large
institutions. And in the smaller, but still sizable institutions, which are
seeking to emerge as universities with strong graduate-research pro-
grams, the strategy of concentrating internal resources in building up a
base for research in only a few selected, scientific areas to which it is
hoped outside funds inight be more readily attracted, raises questions of
the criteria of choice of the selected areas and of the advisability of
restricting the chance for immediate development of other areas by such
choices. However, justification of the unevenness of the funding which
supports some scientific disciplines much more strongly than others
within a given institution is made by administrators on numerous
grounds. It is pointed out that .`.. degree-gaining graduates of the science
areas which are most strongly funded are apparently in as heavy, or
heavier, demand by the society as are those in other areas. This training
of needed scientific personnel within a research framework is regarded as
a major goal for universities. Furthermore, it is noted that the funding
needs of disciplines vary and that in some areas major research activity
can be carried on with relative!. minimal funds. Dollar awards and
expenditures act as less then perfect guides to show relative emphasis
among programs, and the variations infunding would on these grounds be
no exact indication of imbalances. It is also suggested that disciplines
vary in their ability to make effective use of research funds. In general,
when the question of imbalance, resulting from funding patterns, among
the broad scientific discipline areas of science within a given institution is
raised, administrators and faculty seem to believe that what appears as
imbalance is traceable to variations in emphasis based on necessities for
fulfillment of aims and goals and on efforts to make actual expenditures
coincide with the monetary requirements and scientific readiness of the
different disciplines.

Despite these explanations, the existence of significant imbalances is
recognized. Many faculty members and administrators are in basic agree-
ment with the blunt statement of one top administrator that, "Research
support by the Federal government, without support of higher education
in general, tends to distort higher education." IL) institution's own gen-
eral funds are often strained by the necessity of assuming cost-sharing
obligations for sponsored research projects in the disciplines heavily
funded from the outside, or in the case of some smaller institutions by the
practice of directing the institutions' funds into a few specially designated
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disciplines to create a research base capable of attracting Federal funds.
This is why some university people reiterate the need for a considerably
expanded program of Federally financed institutional grants.

impact of Sponsored Research Funds on the Balance of Research
Conducted Within Scientific Disciplines. Faculty members queried as to
whether funds for sponsored research create imbalance or distortion in
the types of research which are carried on within their particular scientific
discipline, respond much as do administrators in .gard to imbalance
stimulated by outside funds among the various disciplines. There is a
recognition of the directing force which outside funding exerts upon
research activity, a feeling on the part of some that it tends to create cer-
tain distortion or imbalance, but that the problem, though significant, is
not serious. The preponderant view among those who expressed an opin-
ion was that researct funds "Give necessay financial backing to
previously conceived programs." With the exception of two institutions
relatively weal. in research orientation, at least two-thirds of the faculty
sampled in each institution responded in that fashion. In the three institu-
tions strongest in research, the percentages of response were 91 percent at
WSU, 148 percent at the U of M. and 74 percent at MSU. Relatively few
of the faculty (0 to 22 percent) at the various institutions felt that research
funds from outside their institution gave research programs within their
discipline "a focus which was not previously contemplated." MSU, where
16 percent of the respondents felt that outside funding tended to give
research a focus not previously contemplated, provided the strongest
response of this kind among the faculty at the three largest institutions.

The greater proportion of the faculty sampled indicated that they de-
veloped their own research interests and ' onceived their own re.search
programs, but they also recognized that the availability of funds played a
significant role in whether or not new research programs would ever be
initiated. In all but one institution, about two-thirds or more of the faculty
said that the role of such funds in initiating new projects was that of either
a dominating or a significant influence. (Table 3-9).

As numerous interviews brought out, faculty members pursue their
professional interests within the framework of the missions pursued by
funding agencies. Given the exi:tence of multiplesouri..s of funding, most
Neu* who responded appear to be reasonably successful at finding some
sponsor who sees adequate connection between what the individual wants
to do and the sponsor's mission. In the process of making the fit, some
search interests of the faculty get squeezed out and this is of sufficiently

frequent occurrence as to be recognized as a problem.
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TABLE 3-9
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Methods of Conveyance of Research .4 wards. In the faculty interviews
the response to a query on the ideal type of research fund award was that
it should provide the greatest possible freedom of the investigator to
pursue a fundamental research problem of his choice. Though often a
preference for grant awards was indicated, interviews with administrators
of numerous research awards indicated that, increasingly. the terms of
grants and contracts make little difference in the actual conduct of
research.

Of 261 faculty members sampled in the Faculty Questionnaire who had
had experience in conducting research under a sponsored award, 45 per-
cent declared that important differences exist in doing research under
grants and contracts. Of this 45 percent, about 90 percent considered
contracts to be more restrictive than grants. Thus a substantial minority
of the 261 held to the historic idea of distinction between the two. How-
ever. only about one-third of this minority felt the restrictions to be seri-
ous. Those who noted restrictions found them to be most evident in the
formulation of the study and to a lesser extent in its conduct.

Faculty researchers, for the most part, appear to have adjusted to the
degree of "basic" research "whin is possiBles within mission-oriented
programs of agencies. At best, the basic-applied dichotomy rests upon
tenuous definitions. Some researchers, especially those in Engineering,
consider it to be their major function to tackle fundamental scientific
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_ __issues which loom as obstacles in the application of known information to
the solution of rather practical problems. Many faculty also believe that a
higher proportion of project grants in the near future will be problem-
solving oriented for society's welfare. This possible development is not
viewed with total unconcern, but it is still recognized that very fundamen-
tal and important research can be conducted within that framework. In
the selection of the projects which they seek to have funded and in their
approach to them, most faculty apparently continue to look for opportun-
ities to make use of and extend the basic knowledge of their disciplines.



IV. Impact of Funds on Science
Education

Implicit in the preceding discussion of research funding has been the
close interrelationship between research and both undergraduate and
graduate education in the sciences. In this chapter attention will be given
more directly to science education programs. Enrollment changes in sci-
entific curricula and especially the relative development of undergraduate
and graduate programs will be examined. The relationship of these de-
velopments to sponsored research funding will be considered. Growth in
facilities plant and equipment, and the sources of funding of these facili-
ties will be noted. Data available on numbers of teaching faculty and the
rank make-up of the faculty will be considered. Faculty and student views
will be compared on the impact of research activity on the quality of
graduate and undergraduate education. The variant impacts of different
types or methods of financial support upon the progress and educational
goal attainment of graduate students are matters of interest. Finally, the
methods of funding, the organization, and the results of special educa-
tional projects in the science areas, particularly the institutes conducted
by the colleges and universities for secondary and elementary teachers,
will be examined.

Student Enmllinents in Scientific Curricula. Enrollments in scientific
curricula in the Michigan public colleges and universities show important
increases between 1957 and 1966, the years covering data collection in
this study. For the four institutions (U of M. MSU, WSU, and MTU)
which have had over the period from 1957 to 1966 the heaviest enroll-
ments in science among the state institutions (undergraduate data were
not available for WMU), overall increases in enrollment of combined
graduate and undergraduate majors in science varied from 30 percent to
60 percent during that nine year period.

OU and GVSC,being newer institutions and having student bodies for
only four years or less prior to 1966, showed large percentage gains in
science undergraduate majors, with increases of between 50 percent and
100 percent each year. FSC, an older institution with stability in its sci-
ence program, showed an increase of 13 percent in its science majors.
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However, it was in the rapidly changing former teachers' colleges, that
the greatest percentage increases in science enrollment can be noted.
EMU's undergraduate science majors increased by 320 percent to a total
of 1,246 between 1957 and 1966; at CMU, with graduate students being 5
percent or less of the total in each year, overall numbers of science majors
increased by 368 percent between 1957 and 1966 to a total of 1,707 in
1966.

A somewhat changing pattern of enrollment can be observed among
the major areas of science dealt with in the study Engineering, Physical
Science, Life Science, Social Science, and Psychology. In those institu-
tions which had in 1957 the largest enrollments of science majors, the
science areas with the strongest enrollments of majors in 1957 generally
also had the strongest enrollments in 1966. However, areas which origi-
nally had the lower enrollments increased at a more rapid rate. At MSU,
for example, majors in the Life Sciences, as a percentage of overall sci-
ence major enrollment declined from 36 percent to 34 percent; Engineer-
ing majors declined from 30 percent to 19 percent of the total. The pro-
portion of Physical Science majors increased from 18 percent to 22 per-
cent, and of Psychology majors from 5 percent to 7 percent.

Similar tendencies can be observed at WSU. The proportion of Engi-
neering majors declined from 49 percent in 1958 to 42 percent in 1966 and
Life Science majors, another strong area at WSU, from 21 percent to 17
percent. On the other hand, the proportion in Physcial Science increased
from 15 percent to 17 percent, in Social Science from 11 percent to 15
percent, and in Psychology from 5 percent to 8 percent. For three years
from 1963 to 1966, the U of M showed slight declines in the proportions
of science maj';rs in Engineering, Life Science, and in Physical Science
and increases in the percentage of majors in Social Science from 11 per-
cent to 16 percent and in Psychology from 7 percent to 9 percent. At
MTU between 1957 and 1966 majors in Engineering decreased from 89
percent to 75 percent while Physical Science increased from 5 percent to
14 percent and Life Science from 6 percent to 11 percent.

In the newer institutions, and in those universities which earlier concen-
trated on teacher preparation, the general pattern is for programs de-
veloped after 1957 to have the greatest number of student majors and to
center primarily in Physical Science and secondly in Social Science.
CMU in 1966 had 662 Physical Science undergraduate majors and EMU
had 448 compared with.543 enrolled at the U of M, 1,633 at MSU, and
429 at WSU. In Social Science, CMU in I966.had 308 undergraduate
majors and EMU had 497 compared with 736 enrolled at the U of M,
2,170 at MSU and 252 at WSU.
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During the period covered by the study there was an absolute increase
in numbers of graduate student majors in science curricula at the institu-
tions in which the strongest graduate programs were established, but the
proportion of graduate students in science relative to total majors in sci-
ence increased relatively little. At MSU, the graduate proportion between
1957 and 1966 changed from 17 percent to .22 percent; at WSU between
1958 and 1966, from 30 percent to 34 percent: at the U of M for the three
years 1963 to 1966 there was a slight decrease from 49 percent to 48 per-
cent. In 1966, 58 percent of the majors in Physical Science at the U of M
were graduate students, as were 50 percent at WSU and 27 percent at
MSU. Some 55 percent of the majors in Life Science at the U of M were
graduate students, as were 46 percent at WSU and 25 percent at MSU.
The graduate Engineering programs were also strong at the U of M and
WSU. At the 11 of M some 44 percent, and at WSU some 23 percent of
the majors enrolled in Engineering were graduate students. The 1,232
graduate student majors in Engineering at the U of M and the 475 at
WSU constituted in 1966 the highest number of graduate student majors
in any of the scientific areas in these instil. *.ions.

At MTU and CMU, other institutions for which data on both under-
graduate and graduate student majors are available, graduate majors
were 4 to 5 percent of the total. At MTU thegreater numbers of graduate
student majors were in Engineering, but the largest proportion of gradu-
ate students was in Physical Science. At CMU. graduate majors in the
Life Sciences were greatest in number with somewhat fewer numbers in
Physical Science and Social Science. Of the former colleges of education
WMU had the strongest graduate student major enrollment in the sci-
ences with the areas of major concentration being Psychology, Physical
Science, and Social Science in that order.

Data on credit hours produced in the major areas of science provide a
somewhat different perspective on the relative strength of instructional
programs than data on the number of student majors. While Engineering,
for example, at the U of M in 1966 had 39 percent of all science majors
enrolled, only 17 percent of all credit hours in science were produced in
Engineering. At WSU 42 percent of the science majors were enrolled in
Engineering compared with 6 percent of credit hours produced. At MSU
comparable figures were 19 percent and 6 percent and at MTU, 75 per-
cent and 34 percent. Obviously students in Engineering take many
courses in other science areas. A contrasting picture is found in Physical
Science and Social Science. In each of these areas at the largest institu-
tions the proportions of credit hours out of total credit hours taught in
science were substantially higher than the proportion of majors in these
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areas out of all majors in science. At the U of M in 1966 only 18 percent
of all science majors were in Physical Science but 32 percent of credit
hours were produced in that area; at MSU comparable figures were 18
percent and 30 percent and at WSU, 17 percent an 32 percent. At the U
of M in 1966, 16 percent of all science majors were in Social Science, but
18 percent of the credit hours were produced in that area; comparable
figures at MSU were 22 percent and 31 percent and at WSU. 15 percent
and 38 percent.

At the largest institutions the proportion of credit hours earned by
graduate students of all credit hours earned in science was much less than
the proportion of graduate student majors of all science majors. This was
most apparent in Physical Science and least so in Engineering. At the U
of M in 1966, 58 percent of the science majors in Physical Science were
graduate students but they earned only 17 percent of all of the credit
hours in that area; comparable figures at MSU were 27 percent and 7
percent, and at WSU, 50 percent and 13 percent. The proportions of
graduate majors and proportions of graduate credits earned in science are
less disparate in the other institutions offering graduate work. This differ-
ence probably results from the general tendency of master's level pro-
grams and new doctoral programs to rely more heavily on courses and
credits than is true in established doctoral programs.

Relationship of Enrollments to Funding of Separately Budgeted
Research. Little relationship exists between enrollments in science in the
Michigan colleges and universities and the funds available for sponsored
research. Several institutions with minimal research funds are training
large proportions of degree-seeking students in science programs, particu-
larly in Physical Science and Social Science. Most of these are under-
graduates but 't is clear that many of them are not in contact with faculty
members who are active in research.

Among institutions with a significant level of research funding and a
faculty active in research, expenditures forseparately budgeted research
have little relationship to the number of student majors enrolled. At the U
of M in 1965 66, expenditures for separately budgeted research in the
areas of science covert4 by the study amounted to over $44,000,000 and
there were 7,230 student majors in the areas of science; figures for com-
paraote categories at MSU were $14,000;000 in expenditues and 12,522
students; at WSU there were expenditures somewhat over $4,000,000
with 4,937 students. There are really no good reasons to expect that sepa-
rately budgeted research expenditures would be directly related to enroll-
ment. but there is a reasonable contention that quality instructional pro-
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grams require some funding for research. Our data show only that neither
relative enrollments among disciplines in a given year nor such trends as
increasing enrollments in Physical Science and Social Science appear to
be closely related to differing amounts of funds for research in the areas
of science.

Despite the assertion that graduate programs in science are dependent
upon adequate research programs ..hich must receive some funding from
outside the institution, there is, within the state colleges and universities
in Michigan, only a rough relationship between graduate enrollments and
the actual amount of research funding. The relationship is closer than for
undergraduate or total enrollments, but the most that can be said is that
institutions with large numbers of graduate majors in science receive the
strongest support for sponsored research, and that those science areas
within an institution which have the largest graduate enrollments usually
have substantial outside research support. At WSU in 1965-66, sepa-
rately budgeted funds for research in Engineering amounted to $188,000
with 475 graduate student majors enrolled; at the U of M the research
funds amounted to $9,462,000 with 1,232 graduate student majors
enrolled. For graduate students, perhaps even more than for undergradu-
ates in science, the expenditure figure for research required for adequate
training of a student would depend upon the particular field of science and
the specific level and type of training provided.

Within each of the universities with strong research programs, the rela-
tionship between the amount of funds for separately budgeted research
and the number of graduate student majors enrolled varied greatly among
the major areas of science. The $9,462,000 in research funds associated
with 1,232 graduate students in Engineering at the U of M can be com-
pared with the $18,233,000 in research funds in Physical Science and 749
graduate student majorsthe largest group of graduate majors in any
general area of science at the U of M in 1965-66 except Engineering.
Data from both WSU and MSU could be cited to illustrate the same
point. There is no meaningful relationship between gross amounts of
research funds and enrollments either within or among institutions.

The lack of relationship is not really surprising. The costs of conducting
significant research vary among specific disciplines and fields of science
so that depending upon the specific area of training of a graduate student,
differing amounts of expenditures would be required to fund research
necessary for his education. Secondly, much of the sponsored research is
directed to fulfillment of the mission of a sponsoring agency rather than
to enhancement of the educational process. Thirdly, it is possible that
some graduate programs are launched without outside fun& , for
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research. The alternatives in such a case art either to use the limited inter-
nal funds of the institution to support the research or to have the quality
of the graduate program suffer. Certainly in the opinion of faculty and
administrators a strong graduate science program requires strong support
for research.

Sources of Capital Expenditures for Science .Research and Education.
One evidence that science education programs derive benefits from sepa-
rately budgeted research can be found in the equipment purchases made
under the terms of the research awards. Table 4-1 indicates for 1965-66
the major sources of funds in four institutions for the purchase of equip-
ment, apart from the equipment included in the capital expenditure for
new buildings. In each institution an important part (ranging from 16
percent to 82 percent) of its science equipment added during the year
1965 66 was financed from funds for separately budgeted research. In
each institution a great proportion (ranging from 58 percent to 97 per-
cent) of these funds for equipment came from Federal agencies. Direct
grants of funds for equipment purchases added to the Federal contribu-
tion. For most institutions these direct grants were relatively minor in the
overall pattern of funding, although for OU in 1965 66 they accounted
for 36 percent of the special equipment purchases.

Without the funds for equipment purchase coming from separately
budgeted research awards or special equipment grants, heavier reliance
would ha' e to be placed on Instruction and Departmental Research allo-
cations. The data indicate that a high proportion of equipment purchased
in some institutions is dependent upon this source. Additional data avail-
able for the year 1965 66 for CMU, EMU, N MU, and FSC show that
practically 100 percent of science equipment purchases in these institu-
tions, apart from original equipment in new buildings, was financed from
Instruction and Departmental Research funds. An important point to
emphasize is that after research projects have been completed, most of the
equipment remains at an institution. Not only during the actual term of
the research project, but also subsequent to it, this equipment can be used
in the educational program.

State legislative appropriations for capital expenditures (new plant and
original equipment) for science .in the Michigan state colleges and. .

universities are ilk, heavily supplemented by funds from other sources.
These funds make important contributions to equipment acquisitions
which are employed both in research and in graduate student and under-
graduate training. (Table 4-2). Among the institutions providing data, the
range of funding from other than state legislative funds varied from 2
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percent to 58 percent of all expenditures on new plant and original equip-
ment in science areas. The tendency was for the institutions of larger size
with the strongest research orientations to have the largest proportion of
expenditures being funded by monies not appropriated by the state legis-
lature. Thus between 1956 and 1966 some 58 percent of such expenditures
at N SU came from non-legislative sources; the corresponding figure for
the U of M was 39 percent and for WMU between 1964 and 1966, 27
percent.

Research Programs and the Quality of Graduate
sad Undergraduate Education

Faculty Opinion on the Educational Results of Research Programs.
Over 90 percent of faculty members sampled for the Faculty Question-
naire believed that institutions and departments which are heavily sup-
ported in research in the sciences tend to attract the most able faculty.
Most of the faculty also believed that there is a strong tendency for the
most able graduate students to be attracted to those institutions and
departments which are most heavily supported in research. To a lesser
degree the faculty felt that the most able undergraduates were also drawn
toward educational groupings supported heavily in research. (Table 4-3).
However, most of these faculty members did not observe a strong influ-
ence in the case of undergraduates, and it may be significant that a large
minority (26-41 percent) of the faculty in the three largest and most
research oriented institutions maintained that strong research support
had no tendency to attract the most able undergraduates in science or else
performed as a negative force.

At least 60 percent of the faculty in six institutions, including those with
the strongest research orientation, maintained that without research
funds in a field of science the development of a graduate program of high
quality is impossible. Almost all of the faculty in every institution held
either to this position or that such funds are helpful, though not necessary,
in carrying on a high quality graduate program. (Table 4-4). This
response to the Faculty Questionnaire corresponded closely to the opin-
ions previously noted as having been put forth in faculty and administra-
tor interviews.

The preponderant opinion in each institution (ranging from 45 percent
to 80 percent of the faculty sampled) was that research funds to faculty
were helpful, but not necessary, for the existence of a high quality under-
graduate program. (Table 4-5). Notable is the fact that at each of the
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TABLE 4.4
RI.1 110Ns1111, B1.T%I.I.N A Ekul:1 TV INEMBI..12 SCUM I: ARIA

RI( IVilste RIS1-41HH EI:ND% AND THI. Di V1.101.M1-%1 OF
A Elltill QtAl 111 611%111-A11 PR0(.14 1% THAI Afil

(No opinions and no responses eliminated, N - 49'

INN1111111)% Do
PAt 1.4.

Impossible
%ithout

unds

11 RISPoNSF.S NY ITN:

Help,
Hut Not

Neemail

EN 1

N,,
Important

Reldtion.hip

U of M 92 60.9 37.0 2.2
MSU 96 69.14 25.0 5.2
WM.! 41 73.2 26.14
WMU 41 73.2 26.8 . .

MTU 33 60.6 36.4 3.0
CMU 44 31.8 54.5 11.4
EMU 38 50.0 44.7 2.6
NMU 23 43,5 52.2 4.3
01' 27 74.1 25.9
FSC 22 36.4 59.1 4.5
GVS 36 47.2 44.4 5.2

three largest and most research oriented institutions approximately 30
percent of the faculty sampled either saw no important or fundamental

iationship between obtaining research funds and an undergraduate
program of high quality or felt that such funds with their associated activ-
ity would actually hinder undergraduate program development.

The differing relationship between research and the graduate and

TABLE 4.5
Rhl AtIoNSHIP HI T1k1-1.N1 A FACULTY 1111-.11111ER'S S( II ARIA

RT.C1-ININ0 RESTARcH FUNDS otlt) Till DFVFLOPMI-NI 01 A
Mon Quu ITV UNDIRGRAIHIATI PROGRAM IN THAT ARIA

(No opinions and no responses eliminated, N 41451

OM MAIO% tNl

Kithout
I und.

ACULTY 11.1.SPONINI:S

Hui Not
Nrces

%al)

BY PERCtNI

1111rm.
tdnt.

Iteld
tion.hip

Hinder.
Doel

opment

U of M 145 7.1 63.5 23.5 5.9
MSU 89 4.5 607 27.0 7.9
WSU 40 10.0 60.0 27.5 2.5
WM U 41 9.14 514.5 26.8 4.9
MTU 33 9.1 63.6 24.2 3.0
CMU 44 13.6 45.4 29.5 11.4
EMU 38 -1.3.2 57.9 26.4 . 2.6
NMU 25 . . . 140.0 16.0 4.0
OU 27 18.5 70.4 11.1
FS( 26 7.7 53.8 34.6 3.8
GVSC 37 10.14 54.1 27.0 8.1
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undergraduate programs was also apparent when faculty were asked
whether research grants and contracts had an impact upon the content or
upon the means of instruction employed. In the three largest institutions,
74 percent to 87 percent of the faculty sampled recognized an impact of
sponsored research funds on graduate instruction in their departments
while 44 percent to 51 percent noted an impact on undergraduate instruc-
tion. The incidence of recognition of impact was somewhat less in institu-
tions with a lesser research emphasis, and the pattern of stronger recogni-
tion of impact on graduate than undergraduate programs shifts, as one
would expect, when the responses of faculty from institutions emphasiz-
ing undergraduate programs are examined. (Table 4-6).

Those faculty who indicated that they felt that sponsored research had
an impact upon the instructional program of their department were, in
each institution, almost unanimous in believing that such research activity
contributed to improvements of the graduate program. Over half of the
faculty in the majority of the institutions replied that research "greatly
bettered" the graduate instructional program and most of the rest of the
faculty in all institutions maintained that the program was "somewhat
bettered." In open-ended responses, the benefits for graduate instruction
stemming from research funding were indicated to be additions to and
improvement of the curricula, the ability to obtain more and better facul-
ty., and the ability to make significant equipment additions.

With the exception of one institution, lesser proportions of the faculty
in each institution said that the funds **greatly bettered" undergraduate
instruction than said so in the case of graduate instruction. In the three
largest universities between 51 percent and 61 percent said that sponsored
research "greatly bettered" graduate instruction while only 27 percen: to
-.19 percent said that it resulted in "greatly bettered" undergraduate
instruction. In some institutions significant, though minor, rroportions of
the faculty maintained that sponsored research "somewhat worsened"
undergraduate instructional programs. Nevertheless, the bulk of the opin-
ion on the relationship between sponsored research and undergraduate
training centered on the "somewhat bettered" response with the next
strongest choice being "greatly bettered.** The specific type of betterment
indicated most often in open-end responses was that research strength-
ened the undergraduate curriculum and subject-matter offerings of the
departments.

Student Opinion on the Impact of Research on the Quality of Instruc-
tion by Professors. Faculty opinion was heavily weighted toward the view
that research funding and activity improved the instructional program in
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the sciences, particularly for graduate students. A sample of both gradu-
ate student majors and undergraduate senior majors in science at the U of
M, MSU. WSU, MTU, and WMU indicated a generally favorable view
of the impact of research activity on instruction but a considerable pro-
portion of students expressed reservations on some specific issues. Over-
all, the responses of the graduate students and undergraduates were
remarkably similar. On most matters, the undergraduate judgments were
slightly less favorable toward the impact of research on instruction.
However it seems that by the time majors in science become seniors, their
views on the relationship of research and instruction approximate those of
graduate students. Student views represent their insight into the relation-
ship and do not necessarily capture the actual effect of research on
instruction. For example, when students respond to the question about
effect of .-esearch on classroom preparation, the response not only
includes a judgment on the level of classroom preparation but also a
judgment of the force of one among several causes about which they may

TABLE: 4-7
STL t>t si S 01'1%10% ()V T HT I MPAl Tin RI-SI ARCH ,TN It ACIIINti Ar PROF I.SSORS

PROPOSITION I. Osit. RAirAti IMPACT PI-RCkAIT

Agree

R

Unk.ertsin

FSPONiES

Disagree

Research keeps a professor abreast of his field
Graduate responses N 1,203
Undergraduate responses N - 494

Research leaves a professor too little time
for classroom preparation

91.1
89.8

4.8
5.1

4.1

5.1

Graduate responses N = 1.207 35.8 22.9 41.3
Undergraduate responses N F 499 33.1 29.3 17.7

Research results in the introduction of
highly relevant material into the course

Graduate responses N - 1.206 50.3 23.2 26.5
Undergraduate responses N 478 47,8 25.8 26.4

Research results in the introduction of course
material which assumes a higher level of
sophistication than most students have

Graduate responses N 1,205 28.4 19.8 51.9
Undergraduate responses N 495 30.9 23.4 45.7

Research makes a professor unavailable re-
garding matters pertaining to the course

Graduate responses N 1.206 30.0 19.8 50.2
Undergraduate responses N , 496 29.6 22,8 47,6

Research stimulates a professors
desire to teach

Graduate respoiises N r 1.203 16.7 36.0 47.3
Undergraduate responses N 496 18.1 38.7 43.1
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have little accurate information. Nevertheless, the judgment which stu-
dents make is important when seeking to describe the research impact on
the instructional process in science. Approximately 90 percent of the
graduate students and undergraduates agreed that research activity plays
an important role in keeping a professor abreast of the developments in
his field. (Table 4-7). But they disagreed (45 percent of the respondents)
or doubted (35 percent of the respondents) that research stimulates a
professor's desire to teach. The students generally agreed that research
enriched the subject matter content of courses. Some 50 percent of the
graduate students (with undergraduates responding quite similarly) felt
that research results in the introduction of highly relevant material into
the course, while 27 percent disagreed. Some 52 percent of the graduate
students denied that the material introduced assumed a higher level of
sophistication than most students have, while 28 percent thought that
such was the case. Somewhat less favorable were student views on the
impact of research on the availability of professors for matters pertaining
to coarse work: 50 percent of the graduate students did not think that
research interfered, but 30 percent did. Even less favorable was student
opinion concerning the relationship between research and time left for
classroom preparation. Only 41 percent of the graduate students saw no
conflict but 36 percent did. It can be concluded that satisfaction with the
level of preparation by professors for classroom activity was not high and
that many students see research activity as a cause of inadequate prepara-
tion.

In general, those students who, on the basis of various indicators, had a
greater research orientation than other students tended consistently to
indicate a favorable connection between research activity and good teach-
ing. Thus a greater proportion of students holding research assistantships
saw research by professors positively supporting instruction than did
students with other kinds of aid. Students pursuing the Ph.D. degree saw
a more positive connection than did students pursuing the less research-
oriented masters degree. Students at the more heavily research-oriented
universities were more positive than those at the less research-oriented
ones. Similarly a higher proportion of students receiving aid from Federal
agencies than of those receiving aid from the universities or other non-
Federal sources saw a positive connection between research by professors
and a good instructional situation. Of course more students receive
research assistantships from Federal than from all other sources com-
bined, and Federal awards go to high proportions of students at heavily
research oriented institutions and to a considerably greater proportion of
Ph.D. than masters degree candidates. The point that research oriented

104
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students supported by Fecieral funds see a more favorable connection
between research and teaching activity than other students should not be
overstressed, because, though consistent, the variations are often quite
small.

Methods of Student Financial Support and Their
Impact on Science Education '4

One of the major contributions to science education in the American
colleges and universities today is the system of monetary awards to stu-
dents, particularly graduate students, which enables them to continue
their studies and at the same time provides services in a variety of ways to
the institutions. In an effort to understand the impact of this award sys-
tem upon the science educational process, numerous questions related to
awards and their use were asked in the Student Questionnaire.

Distribution and Sources ofAwards. Students were asked what kind of
non-loan financial assistance they were receiving and from what source it
came. All but 12 percent of the Ph.D. candidates at the five institutions
indicated that they were recipients of funds under a General Duty Assis-
tantship, a Teaching Assistantship or Fellowship, a Research Assistant-
ship, a Fellowship or Scholarship for which performance of duties was
not required, a Traineeship, or some other form of non-loan award. All
but 33 percent of the candidates for masters degrees said they were recipi-
ents of such awards. Among the universities, about 9 percent of the candi-
dates for th, Ph.D. at MTU had no award, about 11 percent at both the U
of M and 11..SU. about 19 percent at WSU, and 27 percent at WMU. In
the case of masters candidates, 25 percent at the U of M had no awards,
31 percent at MTU, 34 percent at MSU, 41 percent at WMU and 45
percent at WSU.

Considerably different proportions of graduate students received the
different types of financial assistance. Among the 88 percent of the Ph.D.
candidates who received some kind of assistance, the highest proportion
(28 percent) held Research Assistantships; they were followed by 21 per-
cent with Fellowships, and 21 percent with Traineeships, 20 percent with
Teaching Assistantships or Fellowships; and finally by 3 percent with
Scholarships, 2 percent with General Duty Assistantships, and 5 percent
with other non-loan support. The pattern of awards for masters candi-
dates was quite different. Some 18 percent designated "Other" as their
type of assistance. Among the identifiable types, some 27 percent of all
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masters candidates receiving some kind of non-loan aid had Teaching
Assistantships, followed by 18 percent with Fellowships and 15 percent
with Traineeships. Research Assistantships, which held top numerical
ranking among doctoral candidates came in a poor fourth among identifi-
able types among masters candidates with 10 percent of the candidates
holding such awards. Still smaller proportions of masters students held
Scholarships (7 percent) and General Duty Assistantships (5 percent).

The role played in the sciences by various funding sources can be
gauged to some extent by noting the proportions of students receiving
specific types of assistance from the different funding sources. (Table 4-
8). Among the Ph.D. candidates, Federal sources funded high proportions
of students holding Trainceships (88 percent), Research Assistantships
(64 percent), and Fellowships (56 percent). The role of Federal awards in
supporting students engaging in research activity and training carried
over with only slightly less emphasis to masters candidates as well. On
the other hand, 94 percent of the Ph.D. candidates holding Teaching
Assistantships or Teaching Fellowships, 67 percent of those holding
General Duty assistantships, and 36 percent of those holding Scholarships
received their funds from university sources. This tendency for teaching
and general duty activities to be supported by the universities themselves
carried also over to the masters candidates. Funding of graduate students
by Other nonFederal sources, though not predominant for any given type
of assistance, was important in the provision of Fellowships and Scholar-
ships.

A high proportion of the graduate students indicated the importance of
the financial assistance they were receiving in enabling them to continue
their education. Some 67 percent of the Ph.D. candidates and 54 percent
of the masters candidates said that without aid they could not have con-
tinued their studies. Uncertainty was reflected by the responses of
approximately 21 percent of all respondents, while about 13 percent of the
doctoral and 24 percent of the masters candidates said that they could
have attended the university without financial aid. Among Federally
aided students a somewhat smaller proportion (13 percent) indicated abil-
ity to continue studies without financial assistance than did university
aided students (17 percent).

Role of the Graduate Teaching Assistant or Fellow in Science Educa-
tion. In an era of expanding enrollments in science accompanied by
increased pressures upon faculty for research or public service, a major
tendency has been for an increased proportion of classroom instruction to
be taken over by graduate students who are given the title of lecturer,
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assistant instructor, teaching assistant, or teaching fellow. The institution
simultaneously buys instruction and supports graduate students. The
graduate student not only receives needed financial assistance but has an
experience useful to his future professional role.

The degree to which other than regular faculty in the ranks from
instructor through professor have assumed a part of the instructional load
in the sciences is indicated by Table 4-9. The data, especially that for the
three largest institutions, suggests that factors other than the growth of
research activity have contributed to the increase in the proportion of
faculty beneath the regular ranks. Heavy concentrations of graduate
teaching assistants or fellows and others of similar .us are in areas

TABLE 4-9
Lit MOO KS. ASSIST As'. INSIRUCIORS, AND GRADUkti

Ti Ac 111%0 ASSISTAk,TS OK Ft-t I 0S AS PI-RCI% I
ETE FACULTY, 1965 66, HY En I
of SUIT NCI A40 !Ai/11(410A

UofM
MSU
WSU
MTU
WMU
oU
CMU
EMU
NMU
FSC
GVSC

PI Kt 1%1 01 I Ti.

lie
Si. wthcnpttrermy Socn.c

16.1 37.3

26.6 49,1

3.3 44.6
11.9 19.7

20.1

24.5
18.5

13.5

No breakdown of faculty by rank
20.02 11.6

0.0
6.8
2.5
0.0
0.0

0.0
0.0

16.0
313
0.0
0.0

At I IN
. . .

30.9 45.2
27.3 34.9
28.9 32.3
0.0 0,0

7.4 0.0
0.0 14.3

18.0 0.0
0.0
0.0 0.0
0.0 0.0

(Physical Science and Social Science) which have had heavy enrollments
of non-major students. In areas heavily supported by outside research
funds, graduate research assistant positions would compete for able grad-
uate students with graduate teaching assistant positions.

Certainly the data in Table 4-9 also indicate that the use of graduate
students to handle increased enrollments and to afford support for stu-
dents is becoming common even where strong research support from out-
side funds is not yet present.

The increased use of graduate students as teachers is sometimes viewed
as endangering the quality of teaching. However, some 67 percent of the
undergraduate senior majors and 77 percent of the graduate students
sampled with the Student coiestionnaire found their learning experiences
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under graduate student teachers very satisfactory or generally satisfac-
tory. Even when graduate students were asked to evaluate the educational
experience of being taught in graduate courses by other graduate stu-
dents, 71 percent of those who had had such an experience rated it as very
satisfactory or generally satisfactory.

Time Dentandv Upon Graduate .4ssi:vtants and Stretch-Out of Gradu-
ate Study. The duties performed by graduate teaching assistants or fel-
lows or by graduate research assistants require expenditure of consider-
able amounts of time and can readily extend the period necessary for
completion of the degree they are pursuing. At all institutions, work loads
were heavier for doctoral than for masters candidates. Hours worked per
week were generally heaviest for research assistants, next heaviest for
teaching assistants or fellows, and least heavy for general duty assistants.
The most extreme variations were represented by doctoral students with
research assistantships, 54 percent of whom reported working over 20
hours per week, and by masters candidates holding general duty assistant-
ships who noted a median workload of 9.5 hours per week. Students
supported by Federal agencies, with a high proportion of doctoral candi-
dates and research assistants among them, worked more than 20 hours a
week on the average; students supported by the universities, on the other
hand, worked an average of 14 hours a week.

Graduate students recognized that holding any kind of assistantship
requiring performance of duties would stretch out the period of time nec-
essary for completion of a degree. The median time estimate made by all
graduate students for fellowship holders to complete the doctorate was
3.72 years following the baccalaureate. Acceptance of any kind of assis-
tantship, general duty, research, or teaching, was viewed as lengthening
the period of study by almost a full year beyond that needed by a fellow-
ship holder. The research assistantship was generally held as being more
advantageous than general duty or teaching assistantships. The tendency
to estimate a slightly faster progress toward a degree for research assis-
tants (despite reportedly higher work loads) may be related to the practice
of relating the research duties of graduate research assistants to the pro-
duction of a doctoral dissertation.

Professional Training of Graduate Research Assistants and Graduate
Teaching Assistants or Fellows. In interviews faculty and administrators
stressed that the program of activity for graduate assistants was intended
to provide important professional training. Such training is also an expec-
tation of students. When asked to indicate the most significant benefit

i.j
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that one could gain from holding the type of assistantship or teaching
fellowship which he deems most desirable, 34 percent of the students said
that the chief benefit was the opportunity to become more proficient in
the subject matter of a field of science, 20 percent emphasized the oppor-
tunity to gain teaching experience, another 20 percent mentioned the
opportunity to learn research techniques and only 26 percent said that the
chief benefit was the income. The strong emphasis on various aspects of
professional training is apparent.

The graduate assistants sampled expressed a reasonably high level of
satisfaction with the faculty efforts to further their professional training
as they fulfilled the duties of their assistantships. In terms of their general
treatment, 53 percent of the graduate assistants felt that the university
professional staff regarded and respected them as interns, while 7 percent
of the students reported that most senior staff accepted them as valued
peers. Some 22 percent of the graduate assistants, however, felt that they
were regarded as just another graduate student, while about 18 percent
felt that the faculty viewed them negatively as hired hands or clerical
staff. The source of assistance (Federal or university) apparently had little
to do with how the graduate student felt he was viewed by the faculty.
Masters candidates attributed to the faculty a somewhat more negative
view of themselves than did doctoral candidates. In general, most of the
graduate assistants felt that the faculty who supervised their assistantship
duties regarded them with sufficient respect, did not supervise them too
rigidly, and in fact could properly exercise somewhat great supervision.

The majority (over 70 percent) of the graduate research and teaching
assistants indicated that their work assignments furthered their profes-
sional development. However, 46 percent of the graduate assistants
regarded their assignments routine all or most of the time. Graduate
assistants supported from Federal funds responded significantly more
often (to the extent of 15 to 20 percentage points) than did those receiving
assistance from the universities that their duties were not routine, that the
duties made reasonable use of their abilities, and that the duties were
important as part of their professional training. These favorable attitudes
can probably be explained by the high proportion of graduate research
assistantships among the total of assistantships financed by the Federal
government.

About 83 percent of the graduate assistants said that their duties were
either very much or at least somewhat related to their intended future
employment. Again the response of the Federally supported graduate
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assistants was more positive (90 percent) than that of those supported by
university sources (77 percent).

Prestige Rating. Professional Training Contribution,. and Student
Preferences of Trpes of Assistance to Graduate Students. Some 63 per-
cent of the graduate student respondents to the Student Questionnaire
assigned the highest prestige ranking to non-duty Fellowships. The non-
duty Scholarship was selected by 13 percent of the students; 11 percent
chose the Teaching Assistantship as most prestigeful, 10 percent chose the
Research Assistantship, 3 percent chose the Traineeship, and none chose
the General Duty Assistantship.

Judgments as to which method or type of assistance would contribute
most to professional development were quite different. The highest pro-
portion of graduate students (.:16 percent) indicated that Research Assis-
tantships would make the top contribution. Next, 26 percent of the gradu-
ate students chose Teaching Assistantships, 21 percent chose Fellowships,
10 percent chose Traineeships, 5 percent chose Scholarships, and 2 per-
cent chose General Duty Assistantships.

When prestige, contribution to professional development, and time
required for completion of degree are combined with other factors consid-
ered by the students to be significant, non-duty Fellowships were indi-
cated by 43 percent of the graduate students sampled as being the type of
assistance they would most prefer. Next, 19 percent assigned top prefer-
ence to Research Assistantships, 16 percent to Teaching Assistantships,
12 percent to Scholarships, 9 percent, to Traineeships, and 1 percent to
General Duty Assistantships.

Impacts of Science Institutes for Non-Coilexe Teachers

The science institutes for secondary and elementary teachers conducted
by many of the Michigan public universities constitute programs of major
importance in science education. Financed primarily by the National
Science Foundation, these programs have exemplified in some of the
institutions, which do not have strongly developed research undertakings,
the science projects sponsored by outside funding agencies. Each of the
three largest state universities has carried on these projects, as has MTU.
The science institute has been even more important in the total program
of science training in the former teachers' colleges.
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Summary

This chapter has ranged widely over many aspects of science education
and the impact of Federal support. The following statements summarize
the results:

I. There is little relationship between science enrollments and external
funds for research either within or among institutions.

2. Plant. equipment, and student subsidies from Federal sources have
been major contributions to science education as well as to research.

3. Faculty and students generally agree that research has contributed
to the improvement of instructional programs, especially at the
graduate level, but significant minorities express some concern
about research distracting attention from instruction.

4. Science institutes have apparently had beneficial impacts on the
universities as well as on the elementary and secondary schools. In
some cases these programs have become the nucleus of a developing
graduate program.

. i



V. Effects on Administrative
Organization and Practices

Our interviews with administrators and faculty brought out a number
of factors which complicate the attempt to determine in these institutions
the effects which non-general fund monies in support of research and
science education have had on administrative organization and practices.
These factors are embraced in several developments which parallel and
interact with the effects of these funds.

1. The increase in amounts and types of support have been gradual de-
velopments over a period of years. With changes in pers,,nnel being
relatively common ever this period of time, there are few individuals
who have viewed the full extent of impact on administrative organi-
zation and practices. The picture has been one of gradual adjust-
ment and accommodation from year to year rather than precipitous
change.

2. During the same span of years institutions have been growing in size
and often changing their character in that process. Thus it is not
always clear whether certain changes in organization or practices
are responses to new funding sources or to the changing size and
nature of an institution. In fact, these three developments are closely
and perhaps inseparately interrelated.

3. Some changes in organization, decentralization of administration,
faculty involvement, and financial management are perhaps as
much a result of changing patterns of relationships and trends in
higher education generally as of any particular form of support or
system of higher education.

A few further words about each of these points, more specifically in
relation to the Michigan situation, will make these complicating factors
somewhat more apparent. The Michigan state-supported institutions can
be divided into three rough subgroups in relationship to non-general fund
support. The first group, composed of three universities (U of M, MSU,
and WSU) may be characterized as having had major support for a dec.
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ade or more, with organizations and practices that reflect this. Each of
the universities has found it necessary to develop offices to coordinate
development of proposals and to facilitate the conduct of the resulting
grants and contracts. Expansion in accounting, auditing, and purchasing
personnel has followed. Research coordination and development, in these
institutions, has become an area of administration related to but identifia-
bly separate from previously existing administrative patterns.

At WSU a contracts office was first established in 1951. In the 7 ycars
since that date, Federal and non Federal grants and contracts have
increased over thirty-fold and a more elaborate organization has come
into being. At the U of M approximately 150 persons are involved in
coordination of research grants and contracts. MSU has had to make
similar adjustments by introducing an office of research contracts and a
vice-president for research development. Some changes in administrative
functions of other units within universities are surely involved in inserting
these offices into an existing administrative structure, but the changes are
not to be simply described. It is obvious that a faculty member seeking to
develop a project for Federal support in 1951 and a faculty member doing
so today operates in very different contexts and under different proce-
dures, as well as with offices and personnel outside of the usual academic
hierarchy. The faculty member of 1968 and most of the administrators
accept the existing pattern as useful and perhaps inevitable without much
reflection about its origins. The individual project system of support is the
prime mover in bringing about this pattern.

Another group of institutions in Michigan (EMU. W MU. MTU, and
OU) have had a major change in character in the past decade. From rela-
tively small institutions with limited purposes, they have grown rapidly,
have expanded their range of programs, have achieved increased autono-
my, and have moved to new levels of education by introducing master's
and/or doctoral degrees. These institutions were relatively little involved
in earlier Federal programs which were based upon the purchase of
research from the institutions. They have moved into the pattern of Fed-
eral support more recently, when that support itself has markedly
increased in amount and in range of programs. Although, in a certain
sense, these institutions have had to adapt to a much more complicated
situation in a shorter period of time than those institutions which were
earlier involved, the fact that much of their support has been for science
education rather than for research projects has posed a somewhat differ-
ent administrative problem than that faced by the first group of universi-
ties. Moreover, these institutions have been simultaneously involved with
the necessity of administrative and management modification generated
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by alteration in institutional character. Undoubtedly, the availability of
Federal support encouraged and accelerated institutional changes, partic-
ularly with regard to movements into graduate and research programs.
but it is difficult to separate these effects from many other factors.

In the residual group of institutions, the funds and the number of pro-
grams or projects involved would seem to indicate relatively little
impact. Nevertheless, the administrators and many of the faculty in these
institutions are becoming aware of the possibility of Federal support and
are seeking ways to take fullest advantage of the developing possibilities.
Pressing immediate needs for facilities, equipment, and staff for expand-
ing undergraduate programs by no means eliminate aspirations for some
research and for appropriate types of graduate education. Indeed, admin-
istrators report that, unless such prospects are indicated, it is difficult to
hire any able young faculty members.' This is not a negligible impact!

There is one other element in the situation which is difficult to weigh
objectively. Colleges and universities need money; in some cases, they
need it very badly indeed, simply to maintain quality in rapidly expanding
programs. Moreover, the availability of funds and tile Accompanying
indication of types of programs or proposals which might receive support
generate needs. In every institution there are individuals who seek recog-
nition by starting new programs, whether or not these iniovations are
important to or even appropriate in the institution. Individuals and
departments cherish the opportunity to deal directly with agencies and
individuals in Washington, thereby, on one hand, achieving some recogni-
tion through travel, administrative involvement, and scholarship, while at
the same time, achieving some degree of independence from the internal
budget and administrative red tape which, at best, seems always to be
regarded as restrictive and irksome. Administrators are hesitant about
interfering with or vetoing individual and departmental proposals which
involve specialized interests and competencies and may bring institutional
recognition and additional funds.

Perhaps, in part because of this understandable concern for funds,
some hesitancy about discussion of problems and of untoward impacts of
Federal Government support was noted. In group interviews where some
individuals were forthrightly critical, there were obvious attempts to sof-
ten these remarks by other individuals (sometimes, but not always,
administrators) who were obviously concerned about possible untoward
effects. One presumes that there exists some fear that the reporting of

Our interviews preceded the current freezing of Federal expenditures. Informal comments from some
of the same persons indicate that applicants presently are rather less demanding.
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negative reactions might somehow interfere with further support, negate
its expansion, or, at the very least, appear ungracious. Thus irritation at
refusals of proposals was presented as an explanation of some rather criti-
cal comments from certain faculty members.

Because of this apparent hesitancy of expressing forthrightly qualms
about or criticism of Federal programs of support, a considerable portion
of this chapter will be devoted to following up and discussing comments
and remarks which often arc virtually asides or were incidental to some
pre- or post-interview informal conversation. It is difficult to maintain
appropriate balance in dealing with such comments. On the whole, appro-
bation for the support received was predominant. The effects of this
support are apparent, and are readily documented by the projects, by the
equipment, and by the facilities which are available on the several cam-
puses. These are discussed elsewhere in this report, and thus we may be
excused for concentrating here on some of the less obvious and perhaps
less desirable results.

It should he said, too, that the seeming unwillingness to talk about
effects on organization, management, emphasis, etc. in an institution are
not solely a result of unwillingness to criticize. There is also involved (and
the immediate reaction of many individuals made it clear that they so
recognized) the extent to which the institution has declared and pursues
its own well-defined mission as contrasted with the extent to which it
opportunistically seizes opportunities for support. When long-term goals
have not been clarified, the bases for rejecting or accepting a new project
or for assessing its beneficial or undesirable impact are lacking.

We propose to look at the effects on administrative organization and
practice under a series of topics which are admittedly interrelated, but
will serve to provide some organization for consideration of a number of
issues. The first one of these is a matter of authority. Is the authority of
central administrative offices eroded or strengthened? Is the importance
of a department chairman or head in any way affected? Has the availabil-
ity of funds not a part of the general and education budget decreased the
authority of the administrator?

A second issue, closely related to the first one, involves the change in
the role and function of adminstrators and, almost inseparably, the role
and functions of the institutions as a whole. While related to the matter of
authority, the concern here is the extent to which the hour-by-hour and
day-by-day activities of the administrator take on something of a differ-
ent character as a result of Federal and other funds.

The third category of concern will be with the budgeting process and
more generally with financial policies and procedures which result from
the availability of restricted funds.
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A fourth issue, which could readily he subsumed under the others and
will be dealt with but briefly, is that of the proliferation of paper work.
Paper work is symptomatic of other problems. and it can become a prob-
lem of major proportions itself because of the time and costs involved
and the displacement of other and more significant activities.

Effect on Authority

Though no dean, vice-president, or president claimed or even admitted
that the authority of administrators has been eroded by Federal support
of research and science education projects. there were many comments
which would suggest that this has happened in some respects. Whether
this is so. and whether it is good or bad, depends to a considerable extent
on one's point of view about administration. The department or the indi-
vidual who acquires sufficient funds to enable him to pursue his interests
with minimal concern about administrators and administrative policy is
quite sure that this is as it should he. Administrators tend to be less cer-
tain, but they recognize that the reputation and quality of an institution
depend in large part on the reputation, quality and morale of departments
and the individual faculty. A free interpretation of what we heard from
many of these administrators would run something like this. If the admin-
istrator could have enough funds to keep all faculty members happy, he
would prefer to distribute them himself and thereby keep administrative
and budgetary lines coordinated and intact. Since funds at the adminis-
trator's disposal for support of anything other than instruction are mea-
ger, he is happy to see faculty members tap other resources. Furthermore,
he may be pleased to have the responsibility for the allocations removed
from his office and handled by a Federal agency, even though the same
funds channeled through the institution might have been differently and
perhaps more appropriately assigned. Even with institutional grants the
administrator still may avoid personal decisions by invoking the necessity
of faculty involvement, although the well-known tendencies of faculty
committees are to give something to everyone rather than to face up to
the harsh exigencies required by deciding on priorities and selecting areas
to be promoted to excellence. More charitably, it might be said that the
administrator does not see himself as omniscient and he understandably
avoids, when he can, difficult decisions which he knows will be unpopular
with many faculty members.

Repeatedly we were assured in our interviews with deans, vice-
presidents. and others that review of research proposals was a very sensi-
tive matter, A few departments reported some limited type of departmen-
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tal review to insure that a research proposal is consonant with departmen-
ta: interests and emphases and possibly, though less likely, to insure that
the research idea itself is soundly based. Responses to the Faculty Ques-
tionnaire (Questions 38, 39) suggest that among those in institutions with
project research experience over a period of years. less than 20 per-
cent of the faculty accept review at the departmental level. Beyond the
department. even in the institutions with the most elaborate system of
assistance, substantive review of proposals is carefully avoided. One pro-
fessor, indignantly commenting on an attempt of an administrator to
review a proposal, stated the usual position: "No one other than possibly
a scholar in the very same specialty is competent to review the research
proposal of a scholar." Professors prize both the review by scholarly
peers and the bypassing of judgments by administrators and faculty
committees.

Administrators, too, see merit in the project system but also see some
problems. One administrator, commenting on some remarks of faculty
members who were irked because they had not received support, said that
they had only themselves to blame the quality of the respective propos-
als which they had submitted was questionable (if not obviously unsound)
on scholarly grounds. No one in the institution quite dared to say "nay"
to the proposals, but administrators were relieved when the proposals
were not funded. Another administrator expressed the view that there
were really only a few top research people in any department, yet every-
one was being encouraged to engage in research and being told that any
researcher with a worthwhile idea could get support somewhere if he
simply went after it. He further noted that negation locally of a proposal
whether good or bad, appropriate or inappropriate to the institution
becomes impossible in this context. Another administrator remarked that
institutions have lost control over research. Whereas its primary function
should be to strengthen and extend the educational program of an institu-
tion, it has become a means of establishing prestige, of sidestepping other
institutional obligations, and an encouragement to exploit the institution
rather than to serve it.

Other comments dealt with the fact that research proposals, once fund-
ed, tended to be closely controlled by the individual so that supervision is
necessarily minimal. How can a chairman or a dean extend supervision to
projects developed, managed. or mismanaged by an individual? And yet,
as one administrator remarked, "When things don't go well, the institu-
tion is still expected to pick up the pieces, and this may mean finding
funds to make up a deficit or to carry the project to a reasonable conclu-
sion." Another expressed some concern about large grants which he said
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tended to turn good researchers into mediocre administrators.
Unquestionably, we were told repeatedly, Federal funds have encour-

aged the development of graduate education, but not always according to
plan. Teachers attending summer or academic year institutes have some-
times been encouraged by the faculty members to continue for a degree
and move to new educational levels rather than return to their former
jobs. In research projects, the availability of support funds for graduate
assistants creates demand for graduate students and augments the gradu-
ate program. Although generally deemed desirable by institutions in
which this was happening, the point was made that, as a faculty member's
time is diverted into graduate education, his activities are much less
accountable than when he is engaged in teaching a full-time undergradu-
ate load. Thus the interrelationship of research and graduate education
accelerates the development of the latter, sometimes at a faster pace than
administrators believe, yet in such guise that it is not easily controlled.
One administrator pointed to the fact that there had been a long-standing
definition of faculty load which increasingly had to be modified in indi-
vidual cases and which, as a result, might soon lose its force even though
state appropriations did not yet permit a general reduction.

A number of administrators expressed some dismay over the extent to
which they found decisions forced by circumstance. Individuals under
consideration for positions make explicit not only their salary demands
but their teaching load and the research facilities and equipment required.
Demands for assurance of summer employment, for research rather than
for teaching, &so have become more common. Decisions regarding the
assignment of space. the purchase of equipment, and the allocation of
contingency funds may result from a series of informal commitments
made in negotiations with a prospect rather than by a conscious weighing
of alternatives. The remarks of one recently employed assistant professor
at one of the universities exemplify the problem. This individual stated
bluntly that he came because of salary. research facilities, and minimal
teaching assignment. He asserted that he was presently considering
another offer which he hoped could he promoted to something even more
advantageous. New sources of funds also pose some problems with
departments. One vice-president remarked that one department on his
campus now had over 65 percent of its total budget from non-general fund
budget sources. "Obviously." he said, "this means less control."

Within most of the Michigan institutions, the non-departmental or
interdepartmental unit often designated as institute or center, has not
become a problem. Such units do appear in profusion in the three largest
institutions and examples are found in two or three others. These units,
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oriented to research or to service, frequently originate as a result of or in
the expectation of outside support. Federal agency indications of interest
in interdisciplinary support encourage the creation of such units,
Although several administrators suggested that the preferred pattern was
to keep these institutes under the control of departments, it is not always
possible to do so. The nature of the activity, problems of space, persoial
aspirations, and increasing size have resulted in such units taking on an
independent life of their own, bypassing departmental and even college
levels of authority to deal directly with central administration. The title of
director usually used for such units is anomalous in the hierarchy of titles
and can come to be interpreted as equivalent in level to anything from
dean to something less than a department chairman. Directors, too, tend
to fall outside the rotational or review patterns for deans and chairmen.
Issues of appointment, tenure, curriculum, degrees, and budget can
become troublesome. At least one clear case was found of a unit started
originally as a center with a special grant which had developed into a full-
fledged academic unit giving courses, granting degrees, and largely
dependent on general fund money. Instances were also mentioned by
faculty members where institute type units supposedly subsidiary to
departments were tightly held satrapies, handicapping rather than for-
warding departmental operations. Institutes, though serving distinctive
and worthwhile purposes, pose some troublesome administrative prob-
lems.

Many of the issues discussed in preceding paragraphs are reflected in
the marked difference in point of view found in views expressed by admin-
istrators and faculty members on project versus institutional grants. Only
a relatively few faculty members endorsed the idea of institutional grants,
and these they saw as largely for the purposes of providing initial encour-
agement to promising departments or young Ph.D.'s. One might expect
that faculty would readily assent to institutional grants in the area of
facilities, library, equipment, and the like, but, even here, many faculty
members argued that these should be made at a departmental level so that
the department can meet its needs directly rather than being subjected to
the irrationalities of an administrator or the politics and backstabbing of
a faculty committee. Administrators, on the other hand, while generally
expressing an appreciation for the value of the project type of grant.
argued strongly for institutional support which would place back in the

hands of central administration and the total faculty the decisions as to
the direction which the institution would take.

Most of the preceding remarks came from deans. vice-presidents, or
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presidents. With department chairmen, the impact upon authority is
rather less clear. On one hand. there has been a widespread movement in
higher education and, in many of these institutions, toward extensive
involvement of the entire staff of a department in decision making. In
many cases an administrative or executive committee determines most of
the policies of the department, and the chairman then is viewed only as
one who carries out these decisions. On the other hand, the enterprise of a
department in its initial search for funds often depends upon the drive of
the departmental chairman. In the early stages of research activity and
project development, as found in some of these institutions, department
chairmen may be actively involved, and their authority and prestige are,
therefore, reinforced rather than otherwise. In several institutions, it was
apparent that the changing character of the institution already had
forced, or would shortly bring about, a change in certain department
chairmanships to provide leadership consonant with current emphases
and prospective future development.

Consequently, the reactions of faculty to question 36 on the Faculty
Questionnaire as to whether funds for research from outside the institu-
tion have had an impact upon the organizational pattern and functioning
of their department varied quite widely. In the main, the responses are
closely correlated with the size of the institution and with the extent of the
funds involved. The percentages of respondents feeling that significant
impact had been made were: 62 percent at the U of M, 53 percent at
MSU, and 49 percent at WSU. From there the percentage response so
indicating shaded off to.practically zero in institutions with no funds from
this source. A follow-up question (no. 37) asked whether the overall effect
on the department was to strengthen or weaken the influence of the
department chairman or head. The responses varied in a manner which is
not easily explained. WSU yielded responses in which 91 percent indi-
cated that the influence of the department chairman or head had been
strengthened considerably or strengthened somewhat, and none saw any
weakening of influence. For the U of M and MSU, only about 25 percent
and 27 percent of the faculty respondents saw the influence of the chair-
man being strengthened considerably or somewhat. But at the U of M, 16
percent of the respondents saw the influence as weakened somewhat and
at MSU, 6 percent held the same view. In the remaining institutions
omissionsthat is, refusal to answer the question- .accounted for 50-100
percent of the responses, and the remainder, on the whole, indicated
either "don't know" or "no noticeable change." Certainly one finds little
concrete evidence in these faculty responses to support the point of view
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that the influence of the department chairman has been weakened by
outside support, although it is of some interest to note that 16 percent of
the 1,1 of M response so asserted.

In discussing this matter Ross 1_ Mooney has stated: "Faculty mem-
bers who obtain help for their research, whether through local committees
or outside agencies, therefore do so by special channels separated from
their normal departmental routes. Department heads and deans, when
they see the papers passing through, tend to become spectators in a sepa-
rate operation in which they have no crucial part. Department heads tend
to restrict their ), Jews of themselves to that of being supervisors of
arrangements for teaching, letting research become what it will as indi-
vidual faculty members are motivated and controlling committees decide.
A coordinator of research, acting for a dean at the college level, becomes
little more than a communicative agent serving between two poles of
power, one held by the individual faculty member who has the power of
initiative, and the other by the agency which has the power of specific
approval. Neither department heads nor deans have real leadership po-
tential in this matter nor realistic capacity to assume responsibility for the
integral functioning of the university activity."' There surely is some-
thing of truth in this point of view expressed by Mooney; yet our investi-
gations in this particular study would not entirely justify this generaliza-
tion. Rather we would conclude that the effect of additional funds
depends upon the caliber and interest of the individual chairman and the
attitudes of the members of his department. In a closely knit department
with high morale, resources and assistance may be sought in every possi-
ble direction but used to advance the whole department. A chairman may
aid and encourage and enhance his own stature in this process.
There are also those individuals who see themselves as serving only a lim-
ited term as chairman and being. at most. temporarily first among
equals. These individuals may prefer not to get very much involved in
administrative matters, partly because this would interfere with their own
scholarly activities, and partly because any attempt to exercise a strong
hand would only make life difficult without any real accomplishment.
External funds may then further weaken their role of leadership.

In summary. it does appear that Federal fundsprimarily those forth-
coming under the project system have weakened traditional lines of
authority, but the general tendency toward departmental autonomy and
increased faculty involvement in decision making makes it impossible to
make any precise statement on the issue.

am% I. Moone "Mr Probcm of Leadership in the University.- in Learning aNd rha Pnklessor.
Ottinct Milton oncl Edward .1. Shohen, Jr . hiatus. Athens. Ohio: Ohio University Press, 1968. p. 177.
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Role and Functions of Administrators and of the Instituvitv

It is obvious that if there is indeed some erosion of the authorit} of
administrators there is some attendant change in role and function. There
are reported changes in the activity of administrators which suggest a
shift from emphasis on planning and directing to expediting and following
through on commitments or directions already pretty much determined.

The availability of outside funds, especially of Federal funds, has
pushed all institutions of higher education more definitely into the politi-
cal arena. Administrative officers and even, to some extent, individual
faculty members display surprising awareness and concern about Federal
legislation which relates to support of higher education. They are also
concerned with inter- and intra-agency discussions and poiicies. There is a
tendency to regard Federal support, diverse as it is and decentralized as it
is, as a source of funds which, like those from the state legislature, should
expand a, some reasonable rate each year. There is no way to tell how
many hours of time, how much correspondence, and how much phoning is
involved in maintaining this awareness and in reacting to actions which
increasingly tend to be regarded solely in terms of their effects on higher
education, rather than in terms of their relations to national needs.

Educators readily and perhaps reasonably assume that not only are
they the best qualified to determine how their dollars are spent, but that
they are also the best qualified to determine what they should be doing
and how many dollars they need to do it. This, in the state institutions,
generates a second kind of political involvement, for state legislatures
tend to see state-supported institutions as supported by the state in the
interests of the state. Extensive additional funds are regarded with some
suspicion, in that they may be used to develop projects in which the state
benefits appear limited and yet the state investment, over a period of
time, may inevitably increase. Alternatively, in the face of rapidly rising
expenditures for higher education, the legislature may tend to seize upon
the additional funds acquired by institutions as a basis for reducing state
appropriations. The issues here are very real, and it would seem that, at
some time, they must be faced up to forthrightly and resolved in a way
understood by all parties concerned. This may ultimately happen, but it
will require a new era of mutual trust and understanding. Meanwhile, the
non-state sources of support complicate the relationship of the universi-
ties to the legislature and therefore influence the activities and attitudes of
administrators who must interpret and justify the new patterns.

A third element of political involvement arises in that Federal legisla-
tors begin to display a concern about institutions of higher education in a
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fashion very similar to that found in state legislatures for years. Oath
controversies. reaction to activist students, the attitude of institutions
toward -representatives of the armed forces on campus, and the like, all
indicate that those who authorife money for higher education will have
some interest in what happens in institutions of higher education. As a
result, administrators must and do display a continuing political aware-
ness. They become exceedingly sensitive to possibly provocative actions
and statements of faculty members and students and spend many hours in
discussing specific cases and in attempting to decide upon actions and
policies to alleviate or avoid public criticism.

As a part of this scrutiny from the outside, there have developed a cer-
tain number of cliches accepted by administrators and faculty alike which
are, in part, truth but certainly not the whole truth. These cliches arise out
of a desire to ward off probing in depth by either internal or external crit-
ics, but they also contribute a statement of principle which individuals
hope is true. One, for example, is that research and graduate study are
inseparable. there is certainly some validity in this statement, particu-
larly with regard to the Ph.D. degree, which assumes significant research
accomplishment by the individual to justify the degree. It is also true that
professors involved in graduate instruction must themselves he doing
some research. The statement also reflects reality in that most faculty
members engaged in graduate instruction will be involved in some
research, and most of those involved in research will in a university, at
least have some relationship to graduate instruction. Yet, on the whole,
the statement is stretched too far. There is a great deal of research done
outside of the university, and it is nit directly related to graduate instruc-
tion. There is a considerable amount of research done in many universi-
ties which is not related, or only incidentally related, to graduate instruc-
tion. The incidental relationship may lie only in providing some employ-
ment for graduate students. There are research projects being done by
faculty members in some of the primarily undergraduate colleges in
Michigan which have very limited relation to graduate education, and
almost none to undergraduate education. Indeed, there is a considerable
portion of graduate education, particularly at the master's level, in which
the research involvement of the student is non-existent, and the research
involvement of the faculty members is minimal.

The existence of offices or administrators with titles involving research
or research development is in itself an interesting commentary upon the
oft repeated statement that graduate education and research are insepara-
ble. A situation in which there exists a dean of a graduate school and
another person with a title of director, vice-president, or some other alter-
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native. coupled with research demonstrates that, for certain purposes at
least, a distinction is made. One vice-president who carries both responsi-

emphasi/ed that he must maintain a clear distinction between the
operations concerned with research and those concerned with graduate
education. The reasons for this are evident. Much of the deliberation
concerning graduate education is concerned with curriculum development
and with rules, regulations, and procedures. Research programs help to
support and reinforce graduate education, but they are not specifically
developed out of the needs of graduate education and the role of research
in graduate education. Graduate faculty members will assent to the need
for some uniform practices and policies with regard to curriculum
requirements, standards, specifications for dissertation, dates, etc.. but
research does not lend itself to this kind of formal organization. The role
of a graduate office is that of direction, review, and maintenance of stan-
dards: that of research development is facilitation. Seven of the twelve
institutions have found that their activities require the designation of a
person with some major portion of his time to activities which might be
called research development, with most of the activities related to Federal
programs.

The cliche concerning the inseparability of research and graduate edu-
cation is really an expression of an ideal: in the university, research and
graduate study should be inseparable and both are essential to the
university. If, by repetition, general acceptance of this view can be
achieved, some probing and criticism might be warded off. Furthermore,
the admittedly difficult task of accounting for funds in relation to the
programs supported and results achieved might be avnided. So long as
research and instruction are largely supported by diffe, nt fund sources,
the ideal will be difficult to achieve.

A second generalization or cliche is that research institutes and centers
are under the control of departments. It is uncertain just how much of the
institute-venter development can be credited to the additional sources of
support, but there are many institutes or centers in which the availability
of funds and the existence of a pattern of organization independent of the
departmental college structure deny the validity of the statement. There is
also reason to doubt that the departmental organization is sufficiently
adaptive to provide for certain types of research, instruction, or services.
The large university has become exceedingly complex to administer, and
it may be necessary to overhaul the administrative structure to more
clearly define functions, fix responsibility, and provide for accountability.

A third type of cliche is that expansion of research and graduate educa-
tion had no detrimental effect on undergraduate instruction. One must
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assume that most of the people who make this statement really believe it.
The real difficulty with it lies in the definition of undergraduate educa-
tion. If improved equipment and increased competency of a departmental
staff in terms of subject matter and methodology are viewed as providing
improved instruction for undergraduatei it is because the goal of under-
graduate education is seen as greater mastery of content and some con-
tact with research. Then there is at least some rationale for the statement,
although no real proof. If an undergraduate education is viewed in a lar-
ger sense as requiring close interaction with a faculty do oted to under-
graduate instruction with goals inclusive of broad competencies and value
commitments, then the case for a detrimental effect on undergraduate
education is much stronger. There was repeated evidence in the comments
and emphases in interviews that faculty interests and even institutional
concerns have gone more and more strongly to graduate education and
research activity. The undergraduate oriented to graduate school and
specialization gets some attention: the individual seeking a liberal educa-
tion may he ignored. But w!tat seems obvious to many students and to
most administrators is not so to the faculty. The refrain continues: "Un-
dergraduate education has not suffered." Even administrators are chary
of making any public statement to the contrary, for political considera-
tions are ever in mind.

In the preceding discussion we have, in some ways, lost sight of the
major theme of the changing role and functions of administrators. To
return to this and to mention briefly a number of the points which arose in
discussions will clarify the issues. A number of chairmen and deans
referred to the splits which were evident among and within departments
as a mult of increased support. The humanities, while not needing the
same kind or the same extent of support as the sciences, are sometimes
embittered by the apparent preference for the sciences and, if not embit-
tered, at least feel largely ignored. Even when undesignated gifts or
endowment fund income is channeled into the humanities the sums in-
volved may be insufficient to eliminate the dissatisfaction, and the recog-
nition is less apparent than that accorded the sciences. And unless the
sciences are surfeited, there may be complaints that their enterprise is
being penalized because of its success in seeking funds outside the uni-
versity. There are, of course, signs that this situation may change.

Within departments. despite the reiterated emphasis on the necessity of
research involvement for good teaching, many of the faculty are not seri-
ously involved in research. One finds, of course, marked differences
between those institutions that have had graduate programs and research
activity for many years and those institutions which have more recently
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embarked upon this activity. Nevertheless, in almost any department in
any of the universities in this study one can find a few people, frequently
of an earlier generation, who are primarily concerned with teaching and
whose scholarly work has been limited to extensive reading rather than to
writing. Administrators report some unhappiness, loss of morale, and a
resulting consumption of time in comforting individuals whose dissatis-
faction is fueled by the fact that, only a few years ago, in terms of the
pattern of faculty success at that time, these individuals had looked for-
ward to inheriting prestige and control of their departments. In fact, they
now may find themselves often regarded as ineffective supernumeraries,
and this may include a long-time chairman or department head who has
been displaced to usher in a new emphasis. Attempts to recognize the
effective teaching and other contributions of such individuals not uncom-
monly generate strong reactions from the younger segments of the faculty
who believe, and have been told, that research should be the primary basis
for reward. Therefore, even if the resources were unlimited. it would be
difficult to adjuA the situation to everyone's satisfaction.

Several administrators in institutions which have only recently begun to
receive support in any substantial amounts express concern about how
their outlook was molded by circumstances and the strain and chagrin
resulting. For example, the comment was made in several institutions that
what was really needed was money to reduce the student-faculty ratio, to
provide sabbaticals, to strengthen the advising program, to set up institu-
tional research activity, to provide a computing center, to improve the
library, or to provide for travel to scholarly meetings. One interviewee
referred to a current report from Biafra which noted that the people there
had plenty of fruit available, but needed protein to ward off disease and a
rapidly increasing death toll. His point was that they needed in his institu-
tion more money for the basic operations, but that faculty attention was
directed to the more glamorous opportunities extant in research and spe-
cial programs which, although good in themselves, tend usually to throw
an additional strain on already limited resources. It was pointed out in
several cases, for example, that the financing for science education insti-
tute programs was extremely tight, and that all too frequently the institu-
tion ended up having to supplement a grant to carry the program through
in a satisfactory manner. Other administrators pointed to the fact that
what was really needed in their institution was a broad interdisciplinary-
based research program closely related to some of their basic undergradu-
ate fields, but that the availability of money directed more toward the
departmental and disciplinary organization diverted attention from this
need and, in the process, also diverted attention from teacher education
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and from broad gauge graduate work to more specialized programs. In
one institution heavily concerned with technical education, the comment
was made that any extensive involvement with Federal grants at this point
would probably result in a complete change in the character of the institu-
tion.

Among other points which reflect the changing function of administra-

tors are the following:

A. Definition of new types of employees: to serve in research projects,
to provide technical skills needed in departments, to relieve faculty
and chairmen of budgetary, advising, and other responsibilities, to
provide assistance to faculty in the development of research pro-
posals, and to keep track of the many details required in processing
contracts and grants.

B. Negotiating, bargaining, and resolving differences of opinion which
arise in relating university policy to the exigencies of external fund
projects. For example, in an institution with a standard 12-hour
teaching load, what happens in the ease of a 'Jerson who achieves a
grant to which it has been agreed that he contribute, or the institute
contribute, 50 percent of his time? With the grant containing no
money for his salary and therefore nothing to hire a replacement,
how is the load to be handled?

C. Institutional goals are subtly changed as individuals bend their
efforts in thedirection of available funds, and as the resulting proj-
ects arouse interest in and demands for continuation and extension
of the activity. Thus the effective handling by a department of
summer and academic year institutes may quickly generate a siz-
able graduate program without anyone really having made this
commitment.

D. A great deal of time is spent in talking about proposals, encourag-
ing their development, and in consoling individuals who are unsuc-
cessful. Individuals who are successful are to be complimented and
recognized for their achievement which is but slightly less signifi-
cant than completion and publication of research.

These various comments make the point that the administrators' day in
1968 is different from what it was in 1958. Though few, if any, would
question that the overall impact of additional funds on education has been
desirable, it is clear that administrators have to spend much of their time
with details and with problems generated by these funds.
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Budgeting Process

The existence of several different types of support poses problems in
presenting budgetary requests to the legislature and opens the door to a
variety of questions which are not easily answered. The relationships
between source of money, programs supported, and ultimate benefits are
not easily traced In :in earlier and simpler day, when legislative support
and student fees counted for 90 percent and better of the income of the
institutions, this situation created no significant problem. In the present
day, as other sources of income increase, state officials find themselves
faced with budgetary requests which deal with only a portion of the
income of the institution, and which are justified by only a partial picture
of the total institutional operations. This produces a basic inconsistency.
Universities contend that the functions of research, instruction, and ser-
vice are so closely interrelated as to be virtually inseparable. Neverthe-
less, the presence of restricted funds necessitates some such separation
and complicates enormously any attempt to fully justify the budget
request submitted. It is not surprising that legislatures express concern
about the additional funds coming to institutions and seek for more infor-
mation on their relationship to the programs which the legislature is
asked to support.

In developing their budget requests departments operate with their
dean and other administrators in the university in much the same way as
the university operates with respect to the state that is, they express
their needs solely in terms of the general fund budget and say little or
nothing about the dollars available for other projects. Thus a departmen-
tal instructional program may benefit because full-time researchers paid
from other funds voluntarily teach a course, lead a seminar, or direct a
dissertation. The department picks up a bonus in staff time and decreases
the load on its general fund supported faculty. It is also possible for a
department that has a number of research contracts with salaries of
researchers included to arrange for the transfer for a month or more of
the researcher's time to a genera! fund account, thus retaining special
fund monies which remain available after the termination of the fiscal
year. The transferring of individuals from one account to another cant..
usually be justified on the basis of some interpretation of the cost sharing,
and it may correspond to a real change in the assignment of the individual
for a period of time. One can take several views about these matters.
One and the usual one expressed by department chairmen and
facultyis that the department which shows the enterprise to go out and
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get additional funds should not be penalized in its general fund budget by
the fact that it has shown this initiative.

The fact remains that a dean or an academic vice-president reviewing
departmental budget requests is unable to examine the total departmental
operation. He would undoubtedly create some real difficulties for himself
if he attempted to determine the general and educational fund allocation
of a department in reference to its total support. His position relative to
the department is in many ways very similar to that of state legislators
and budget officers with respect to the university.

The handling of indirect cost funds has aroused concerns both within
and outside of the institutions. Justified because of the many services
provided in an institution which cannot be directly costed and assigned to
a project, the indirect cost income has often been assigned to special funds
and expended in a grea. variety of ways: new computer facilities, new
buildings, research equipment, cost sharing for new projects, fellowships,
etc. It is difficult either for a faculty member responsible for a project or
for a member of the legislature to understand this practice The faculty
member sees indirect cost charges as draining funds from his project and
believes that he or his department should have access to some of this
accumulation. Members of the legislature may see the use of indirect cost
funds as strong evidence that state appropriations are supporting research
and other projects not specifically mentioned in state budget requests.
Furthermore, when indirect costs are channeled into the acquisition of
additional facilities or projects the requests for support from the the state
legislature will ultimately be increased.

The issues raised by Federal support and indirect costs are not new.
They have come to the fore largely because of the size of the sums in-
volved and because concurrently institutions are growing and continually
require more funds. All gifts, grants, and contracts tend to expand the
activities of an institution, raise its sights in regard to ultimate goals, and
leave residual activities or generate new programs for which continuing
support must be found. In private institutions, student fees, endowment
income, and extensive fund raising have been the sources for this support,
since increases in these sources are not automatic when new obligations
are assumed. Federal support begets needs which generate demands for
more Federal support, as well as increased tuition, annual giving, and
endowment and capital fund campaigns. In state institutions, the ten-
dency has always been to assume that continuing increase in state appro-
priations will carry the programs generated by one-time restricted gifts.
In addition, money must be found to encourage and initiate innovations
for it is difficult to acquire gifts, grants and contracts without evidence of

1.0



Effects on Administrative Organization and Practices 107

careful planning, exploratory work, or matching funds. Hence it is not
surprising that state institutions have viewed indirect cost accumulations
as funds to be used for institutional improvement. The current trend in
Michigan, encouraged by state auditors, is for institutions to commit
indirect cost accumulations to the general fund. The routine assignment
of these dollars to the general fund will almost certainly reduce institu-
tional flexibility and potential because they will become the basis for
decreased state appropriations. No doubt, the institutions will be forced
to look to institutional grants for development of institutional potential.

Cost sharing features also raise certain difficulties in the internal bud-
get allocations. If an individual acquires a contract which involves con-
tribution of 25 percent of his time by the university, there is no assurance
that this 25 percent is a realistic indication of the amount of time spent.
There may or may not be a formal commitment by the university, and
records may or may not be adjusted to show this. Presumably, this indi-
vidual would have done something else with his time if he had not been
involved in this particular project. If it is simply that the individual does
mole or better research because of the contract, there is obviously no
problem. If somehow there is a diminution of his teaching assignment by
increasing section size, by transferring his teaching assignment to a grad-
uate assistant, or by eliminating a course, it is clear that the cost sharing
decision has diverted instructional funds to support of research, and pri-
marily, if usual faculty norms are used, by lowering the quality of the
instructional program. If the individual whose time is assigned to a proj-
ect simply reduces as some administrators complainhis committee
activities, his advising, and his contribution to curriculum development or
his consultation with other staff members, then again it is clear that a
decision has been made about allocaton of resources which modifies the
university's formal pattern of operation. When unassigned dollars are not
available to allocate for cost sharing, cost sharing can come about only by
diverting dollars from other programs and hence b.: operating these pro-
grams at a lower cost than originally pianned.

Much of what has been said, of course, applies primarily in relationship
to the project system of grants and contracts, Some of it also applies with
regard to general institutional grants, for these, too, are placed in ipccial
funds and allocated therefrom on a one-time basis, rather than becoming
a part of the general fund budget which establishes a base to which the
university and each unit in the university expects some increment each
year. This distinction is a necessary one in the pattern of operation.
Nevertheless, it does complicate the budget-making operation, internally
and externally. One academic officer remarked that he was seriously
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considering a double budgeting scheme in which each unit would have to
include a picture of its general fund needs and also indicate clearly its
funds available from all other sources, and its expectations with regard to
their use in the coming year. But then he remarked, "Since new grants are
apt to come through most any time. I suppose I would only end up involv-
ing myself in another major chore without having gained any insight or
any control." A further difficulty is that grants to individuals in a depart-
ment may not augment departmental resources, and may even strain
them. There are indirect costs at the departmental level.

Paper Work

A recurring complaint of minor but nevertheless irritating nature is the
paper work involved. The determination of indirect costs requires many
hours of effort and collection of detailed data, for agencies involved in
making grants and contracts continually demand more detailed reports
and conduct endless questionnaire studies. There is always the concern
about the auditor in the offing. As a result, the institutions complain of
collecting data which, in nature and in form, are not useful to them other-
wise. They are further distressed by the fact that state government. the
State Board of Education, and a goodly number of Federal offices
demand extensive and uncoordinated information from publicly-
supported higher education. All of the state institutions in Michigan are
subject to a state audit, in addition to their own internal audit and an
audit by Federal personnel. Each auditing team looks at records in a little
different way, and, indeed, is looking for something different. The net
result, however, is that many university administrators feel that the collec-
tion of data needed internally for understanding and effective operation is
sacrificed to the collection of data to fit the concerns and interests of
external groups. There is a further feeling that the requests from external
sources for data are often motivated by concerns and suspicions which der
seldom documented by the data collected, but that the lack of confirma-
tion only results in a demand for more or different kinds of data in the
subsequent years.

Within the institution, the increase in the number of types of personnel
and the increase in the number of split appointments, the shifting of indi-
viduals from one fund to another, the necessary steps required in review-
ing and approving projects, all combine to multiply paper work. Some of
this is essential to the institution, some is accepted as reasonable in
accounting for use of funds, but some is regarded as an unreasonable
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expenditure of time which adds nothing of worth to anyone. It is curious,
noted one administrator, that Federal agencies can demand time and
effort information on faculty and obtain something on paper from them,
whereas the same kind of information demanded by the institution might
create a revolt, and certainly would not yield anything really useful. The
really insidious factor is that required reports on matters which are very
difficult to judge encourage indifferent and contrived responses and
highly unreliable and invalid evidence. The time expended might better
have been used in Lupervision, discussion, or other sorts of activity which
would provide real incentive and assurance that each individual is doing
his job,

Summary Remarks

Institutions of higher education are characterized in their operations by
liberal dosages of competition, expediency, and opportunism. Each of
these is reflected in certain comments made by individuals interviewed,
although probably relatively few people would accept the characteri-
zation of higliet education in terms of these three factors. Yet, much of
the success of higher education in this country is a result of the operation
of these three factors. Institutions compete with each other in the offering
of programs, in the seeking of funds, and in the number of graduates
listed in Who's Who in America. Institutions also operate, to a great
extent, on the basis of expediency they do what works on the principle
that the ends justify the means. There is, finally, a considerable element
of opportunism, the seeking of immediate advantages without regard for
long-run consequences.

The fact that other institutions have succeeded in getting government
funds from various sources certainly stimulates more institutions to do so.
Two or duce ..1,1iiiiiiistrators indicated that they had in effect said to indi-
viduals or to the faculty that other institutions were getting money, that
money was available, and that the faculty should get to work and draw up
some proposals to get it. There was also some indication in places that the
availability of funds for a particular program encouraged the stretching
of imaginations to determine how the institution might qualify, even
though in its original form the program seemed more or less irrelevant.
There exists in the minds of quite a few people the general thought that an
institution should do whatever is necessary to get as much money as pos-
sible and maintain the maximum flexibility in its use. As it often turns
out, the money is not quite so easily available as it seemed to some indi-
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viduals, and the chagrin and pessimism even cynicism indicated by
some who had tried several times to get a grant or contract and failed may
be an indication that the opportunistic approach is not sufficient. Indeed,
some of the government agencies dealing with requests have indicated
that they do not believe that institutions can be trusted to decide whether
they have the competency or the capability of handling a project, or
whether it is really in accord with the fundamental purposes of the institu-
tion. Thus there seems to be a considerable gap between the actuality and
the ideal. In the ideal situation, a project is generated by an institution or
an individual in an institution. The institution accepts the project as
important, and perhaps can partially support it but needs additional funds
to carry it out. In this ideal situation, cost sharing is perfectly natural.
The institution approaches an appropriate agency and indicates that it
is interested in the project, and would require certain additional funds to
pursue it. The trouble is that projects and even, to some extent, institu-
tional grants don't quite work this way. Agencies announce interests or
purposes. and persons or institutions seek to get money where they can.
Hopefully, they try to get money for projects which approximate those
things which they believe they should he doing, but institutions find it dif-
ficult to achieve this because:

1. They need money badly, so they can see some contribution to the
needs for most any program, and they want at least their full share
of the manna.

2. The missions and goals of an institution are not sufficiently clear to
provide a basis for ruling out a given type of program.

3. Opportunities, time pressures, and application requirements do not
permit deliberate consideration of alternatives that is to say, if an
institution spends considerable time investigating a particular proj-
ect, it is not likely that the time will be available to subsequently, or
possibly simultaneously, investigate other alternatives to determine
just which is most feasible and most appropriate to the institution.

4. The annual budgets of institutions and the budgets of projects and
even the negotiations with agencies do not jibe. Thus, if one is trying
to build a cost sharing situation in circumstances where dollars are
accounted for in different ways and at different times, it becomes
relatively easy to divorce the immediate project from the regular
institutional operation.

5. A project of the ideal type may be so intrinsically involved with an
institution that an agency will not be interested. They will then reply
that it doesn't fit their specifications, a negation which can often be
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avoided by tactful preliminary negotiation which molds the project
to the agency specifications.

6. Funded projects are often somewhat redefined by the agency in the
process of negotiation. The agency representative who has to sell it
to his colleagues must be really enthusiastic, he must put his own
stamp on it, and he must adjust it to the prejudices and the whims of
his associates or of review committees.

The interaction and pressure of these various factors mean that, once one
attempts to develop a project, he has embarked upon a chain of events
which may produce a project somewhat different from the initial one.

Thus, at the initial stage of negotiation, the university has given up
some of its autonomy and control. The administrative and budgetary
adjustments and discomforts have also been set in motion at that point.
State-supported colleges and universities have particular problems in this
regard, for they serve and are supported by two levels of government,
each purchasing supposedly different but ill-defined educational com-
modities which the university, with good reason, would like to say are
inseparable.

Yet one can all too easily overemphasize the negative. Despite some
problems and inconveniences, the state colleges and universities have
benefited. Administrative, budgetary, and records problems are not solely
the result of Federal and other non-state sources of support. The project
system of research support does tend to erode the authority of central
administration, but it has merits accepted by both faculty and administra-
tion. Tensions and difficulties in regard to budgetary requests and proce-
dures may be gradually resolved as universities engage in complete revela-
tion of their finances and as legislators are educated to the peculiarities
and potentials of higher education.
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VI. Major Issues and Policy Problems

In Chapter 1. the origin and purposes of the study were presented. In
Chapters 2 through 5, data collected from the 12 institutions have been
presented and summarized. A sense of dissatisfaction remains, for unam-
biguous answers to most of the questions do not emerge. Aside from spe-
cific statistics on personnel, grants, and expenditures which are certainly
unique to the Michigan state-supported institutions, much of what has
been found only underlines the findings of other somewhat similar studies
dealing with a wider sample of institutions. Drafts of the preceding five
chapters and an initial attempt at a sixth were sent to the institutional
representatives. Both oral and written commentary were supplied by
many of the representatives after consultation with some of their col-
leagues. Their comments have been invaluable in revision and especially
in rethinking this last chapter which in its initial draft received the most
severe criticism. In reflecting on their criticism. some of the underlying
difficulties in producing this final chapter have been clarified. Our first
task, then, is to delineate these difficulties. Next we shall attempt to point
up some of these difficulties by remarking on a number of reports and
points of view which have been presented by individuals, commissions,
and committees. Following this, some of the common and conflicting
views and conclusions present in the Michigan institutions will be pre-
sented. Finally, the project directors indicate some of their own views and
undertake to suggest some possible approaches to Federal support of
higher education which take into account both the experiences and find-
ings of this study and concurrent developments within the state and
nation.

Difficulties Faced in Summarizing This Study

The first and most pervasive problem faced is that the nature of Federal
support to higher education has changed rapidly during the period
covered by the study and promises to change even more radically in the
future. From purchase of science research, Federal support has moved to
include graduate education in the sciences, to include broad institutional
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grants, and to aid in purchase of facilities and equipment. Curriculum
study, educational research generally, and instructional programs have
also been added. In the process, some limited support has become avail-
able to the arts and the humanities. Various formulas for general institu-
tional support are currently under discussion and, pending the resolution
of the Vietnam situation, these almost certainly point the direction of
future developments. Thus experiences of the past may have but limited
significance in producing recommendations for the future.

A second and related difficulty is found in the fact that higher educa-
tion is becoming more and more to be viewed as a national resource.
Already there is widespread acceptance of the primary interest of the
Federal Government in graduate education and research in the sciences,
but there is emerging recognition that the higher enterprise must be sup-
ported on a broader base if institutions are not to become disrupted and
unbalanced. It is becoming evident, too, that all higher education, private
and public, must have multiple sources of support. Private institutional
resources are strained, and only the Federal Government is politically
able and in possession of the resources to assist them. States arc hard
pressed and find it difficult, if not impossible, to expand their support to
meet educational needs in their own area. Increasingly the states look
askance at those activities in their institutions which seem to be primarily
national in their benefits. The quizzical attitudes toward out-of-state
students and toward expansion in graduate and graduate professional
education and research exemplify that point. As the Wescoe Report has
indicated: "The artificial political boundaries that separate one state from
another continue to decrease in significance, and in no respect is this
tendency more marked than in higher education . . most of their activi-
ties serve a wider community."' There is obvious need for more regional
and national planning in higher education.

A third difficulty in preparation of this concluding chapter is found in
the differing views as to the purposes to be served by this study and con-
flicting ideas as to the conclusions or recommendations which might
reasonably emerge from it. Some would have liked more definitive state-
ments as to .he differing roles and impact of the support provided by
various Federal agencies. Some differences are apparent, but have they
much significance for the future? Administrators do not see certain issues
in quite the same way as the faculty. And within the faculties there arc
also opposing views. Although the interests of the humanities and arts
were largely ignored in this study, profound differences are found even

The Weave Report. Report of the Advisory Committee on Higher Education to the Secretary of
Health. Education and Welfare. W. Clarke Wescoe. chairman. Washington. D.C.. July 1. 14b8. p.14.
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within the science faculties, some of whom are almost solely concerned
with research and graduate education while others retain their long-time
commitment to undergraduate education. Thus there is usually not a uni-
fied view in any institution. Among the institutions involved. the varia-
tions in stages of development with respect to research and graduate edu-
cation lead naturally to rejection of suggestions or recommendations
which might prejudice their future development Yet all indications point
to planned development and to definition of institutional roles in some
larger plan. State coordination in Michigan is relatively new and weak,
but state coordinating boards clearly have a perspective which does not
coincide with that of the institutions. The state legislature has still another
set of concerns arising primarily out of financial considerations but
extending beyond that to wonder and doubt about the activities of stu-
dents and faculty. Finally, there is a notable lack of a generally accepted
Federal or national plan for higher education and hence vastly differing
concepts of what higher education should be and of the role of the Federal
government in its support.

A fourth difficulty arises in the existence of conflicting values and
goals. The Wescoe Report notes " . . . that the predominant virtue of
American higher education is pluralism. But pluralism, valuable as it is,
also represents widespread fragmentation of the national effort.' Institu-
tional autonomy is also regarded as a virtue indeed, as essential to effec-
tive operation, academic freedom, and the development of excellence, But
institutional autonomy, too, can lead to duplication and waste of
resources as institutions vie with one another in seeking students, adding
courses, expanding degree offerings, and engaging in an increasing array
of research and service programs. Excellence is another byword of higher
education, but excellence is too often confused with the range of programs
offered and with increasing emphasis on research and graduate education.
In truth, virtues carried to extremes become vices. Our concern with plu-
ralism, autonomy. and excellence must modified or be redirected to a
focus on meeting the needs of our society and contributing to the solution
of its problems. The attainment of equality of opportunity for all mem-
bers of our society must be a predominant goal in the next decade. This
broader view of the role of higher education has implications for the insti-
tutions and for all those individuals and agencies which contribute to its
support. In brief, we need to give more thought to purposes and to de-
velopment of a national system of higher education appropriate to the
attainment of those purposes.

It must be apparent now that the difficulty faced in this final chapter is
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that the limited perspective of this study, focusing on the impact of exter-
nal funds for support of science and science education on a group of 12
state-supported institutions in a single state hardly encompasses the
broader issues that have been raised above, yet it inevitably brings them
to the forefront of consciousness. To limit this final chapter to generaliza-
tions, implications and recommendations based only on ti e evidence col-
lected in this study is to report an interesting bit of history having little
relation to rapidly changing circumstances and probable future develop-
ments. Nevertheless, we believe it is possible to relate our experiences and
findings in this project to current state and national concerns in such
manner as to contribute to emerging views of the future role of Federal
support.

Some Emerging Views About Federal Support of Higher Education

The Wescoe Report. An Advisory Committee on Higher Education
was appointed in April. 1967 by the Secretary of Health. Education, and
Welfare. The committee was chaired by W. Clarke Weseoe, Chancellor
of the University of Kansas. This report notes that the Federal Govern-
ment has, by progressive commitment, " . . . moved inadvertently into a
position of primary responsibility for the destiny of higher education" but
has done so " . . . hesitantly, fitfully, and without clear goals or a com-
prehensive set of related policies."

The report indicates that the already visible consequences are . .

distortion of academic development, disruption of institutional integrity
and the imposition of burdensome, sometimes inconsistent, administra-
tive regulations." The report further states that lack of apparent concern
about the impact of Federal funding has left some institutions without
aid, others selectively assisted, and a few heavily involved and committed
to Federal programs and thereby "prisoners of unstable financing."'

The following quotations are also much to the point in reference to our
concerns:

"All institutions receiving Federal support arc faced with problems of
distortion in their academic programs."

"Matching requirements inevitably draw university funds into these
fields. Consequently. the possibility of university support of other fields at
equivalent levels has been precluded."

"Federal policy, furthermore, has put undue emphasis on innovation,
new programs, and new facilities."

"lbed.. p. to.
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"Furthermore, the controls and reporting requirements have proved to
be extremely wasteful of faculty time and administrative effort. It is
doubtful also that they have saved any of the taxpayers money in the
final analysis.'"

A number of Federal policies are suggested by the Wescoe Report.
These include: stabilization of Federal funding, recognition of past
accomplishment by institutions, maintenance of diversity, special respon-
sibilities for graduate ana prosescional education, development of
national and regional facilities, reasonable administrative procedures,
provision for maintenance of support by state and local governmental
units and private sources, revision of matching requirements, and plan-
ning for future needs. The establishment of a "National Council on
Higher Learning" in the Federal Government is urged as a mechanism
for communication and planning.

The Carnegie Commission on Higher Education. The main thrust of
the report of the Carnegie Panel, chaired by Clark Kerr, is in the direction
of vastly increased Federal aid for students. Other recommendations
include expansion of medical and associated health education, funds for
Ph.D. programs in all academic areas, and funds for construction,
research, and for experimental programs such as improvement of under-
graduate education and urban grant activities. The panel also anticipates
that the Federal share of funding of higher education institutions would
rise by 1976-77 to 32 percent and the state share fall to 17 percent. The
private share would remain at approximately 50 percent. Even so, the
panel observes that the financial burden of basic support of higher educa-
tion by state and private sources by 1976-77 will rise and institutions
must make economical and efficient use of available resources, exercise
restraint in adding new programs and facilities, and reexamine budgetary
standards and practices2'

The Philip Handler Statelitrat. Handler remarks that without any
explicit statement of policy or intent, the Federal Government has
become the major single supporter of graduate education. He notes that
the budgetary stringency of the moment has " . . . revealed the intrinsic
inadequacy of the pluralistic system of graduate education through
diverse mission-oriented Federal agencies."6

'llnd
`Carnegie Commission on Higher (Clark Kerr. Chairman of the Commission). Quality

and &polar Vie. twit 4 Federal Retpantsbility fur Higher Education McGraw-Hill Book Co..
Hightstoivn, N.J..

Philip Handler. ...teadentte Serener and the Federal Government. Roben A. Welch Foundation
Rematch Bulletin No. 22. Houston. Thus. 1964. p.
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Handler finds a number of defects in the present distribution system.
The payment of faculty salaries from individual research project grants or
contracts has eroded faculty loyalty, degraded the individual professor,
encouraged a flight from teaching, and forced upon the institutions insta-
bility in funding and inability to plan and budget for the future. Account-
ing procedures which have evolved are cumbersome and inappropriate in
the university. Handler emphasizes that since graduate institutions are
national rather than local resources, the Federal Government should
authorize one or two agencies to disburse funds for graduate education in
science and engineering and perhaps to graduate education generally.

National Science Board Report. This report examines the needs and
problems of support for graduate education and recommends six major
types of support.'

1. Institutional sustaining grants on a formula basis.
2. Sustaining grants to disciplinary departments and to encourage

multi-disciplinary programs of research and education.
3. Developmental grants based upon a national competition, including

strengthening of existing graduate programs, and establishing new
ones either in existing or new institutions.

4. Graduate facilities grants for libraries, laboratories, computer cen-
ters, etc.

3. Graduate fellowships on a competitive basis.
6. Research project grants on a competitive basis to individuals or

groups of faculty members. Only direct cost of research would be
included since indirect costs would be supplied by other types of
grants noted above.

Lyman A. Glenny on State Planning. In a paper presented before the
Education Commission of the States, Glenny, then Executive Director of
the Board of Education for the State of Illinois, presented some views
relevant to the concernL a our study. He noted that "To keep pace with
this extraordinary growth in number and size of graduate programs, sin-
gle purpose teachers colleges rapidly give way to state colleges and finally
to universities with graduate schools. Institutions form. Ay devoted pri-
marily to instruction now undertake, also, research e public service.
These aspiring colleges look to the leading public un ersities as their

National Science Board. Tio.ard a Pub& Potter for Graduate Education in the Sciences. National
Science Board, National Science Foundation, U.S. Government Printins Office. Washington. D.C..
1969. pp. 41 RI
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model, each hoping to become the Michigan State University of its par-
ticular state. Many of these emerging institutions challenge the major
public university for graduate and professional programs and for funds in
the halls of the state capitols. Competition is intense.'

Glenny observes that because of these pressures governors and state
legislators raise such questions as:

How can the state determine which colleges should become full-fledged
universities and which should develop different roles and functions?

What type and extent of research and public service activities are
appropriate for each campus?

What level of financing is really required for each campus to maintain a
quality program?

Long range planning becomes a basis for providing some of the
answers. But Glenny notes that "Concerted effort and coordination
among the public agencies is essential . . ." and "Beyond the need for
coon' ation among regular state agencies, the fact that the Faleral
Government now provides large sums of money for higher educational
purposes raises other coordinative complications . . . Real problems
arise if Federal grants are made to institutions for which the state master
plan has established objectives different from, or contrary to, those which
are supported by Federal funds."

Five Form ...as for Support of Higher Education. This document ana-
lyzes five formulas which have been suggested as possible patterns for
increased and broader support of higher education.' The first formula
proposed in the Miller bill (HR 875,90th Congress) would authorize $150
million for distribution to colleges and universities on the basis of project
awards received, enrollment in science courses, and advanced degree
output in the sciences. The second formula, proposed by Howard R.
Bowen, President, University of Iowa, would have the Federal Govern-
ment finance 50 percent of increased student expenditures for all students,
and all the expenditures for 50 percent of the increase in students.

The third formula is a modification of that proposed in the State of
New York for the support of higher education. It would make grants to
all public and private institutions determined on the basis of a fixed
amount per degree granted by level. Junior college subventions would be
based on full-time equivalent students.

*Lyman A. Glenny. Long-Range Planning for State Educational Needs. A Paper Prepared for The
Education Commission of the States, Denver. Cato.. 1967.

"Robert L. Farrell and Charles J. Andersen. General Federal Support for Higher Education: An
Analvsis. of Five Formidia. Final Report for the Commission on Federal Rdations. American Council on
Education. Washington. D.C.. August. 1968.
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The fourth formula relates general suppat grants to full-time equiv-
alent enrollments and/or degrees. An institution's proportion of the total
national full-time equivalent enrollment and degree output would deter-
mine the size of the grant.

The fifth formula would relate Federal institutional support to the
changes in the general economy of the United States. Distribution among
institutions would be based primarily on enrollments. However, the
amount of the appropriation would depend upon the extent to which
increases in higher education expenditures exceeded those in the GNP so
that pressure for continuing support from normal sources would not be
removed.

These extracts from and summarizing comments upon the Wescoe
Report, the Carnegie Commission (or Kerr) Report and the National
Science Board Report (although this latter is primarily oriented to science
and graduate education) agree on the necessity of increased and broad
institutional support. Several of the reports indicate concern that Federal
support not be so developed as to erode other sources of support, but only
the last of the Five Formulas proposes a definite vehicle for continued
encouragement of other support. Only the statement by Glenny forth-
rightly addresses itself to the possible conflicts engendered by Federal
support which is uncoordinated with state plans. Finally, it should be
noted that all forms of general support (and especially those based upon
enrollments and/or degrees awarded) if applied both to private and public
institutions would almost certainly be to the disadvantage of the latter as
state legislatures seized upon Federal allotments as grounds for reduction
in state appropriations. Clearly, some of the emerging views about
expanded Federal support do not take into account the problems of state-
supported institutions and state systems of higher education.

Views Among the Twelve Michigan Institutions

In the introductory comments at the beginning of this chapter, the exis-
tence of contrasting views was noted as one of the difficulties in writing
this chapter. These differences in views correspond rather closely to the
present character of institutions and their success in obtaining Federal
support. In the first group, composed of U of M, MSU, and WSU, the
long-time involvement in graduate and professional education has made
these institutions relatively successful in acquiring Federal support. The
existence of many programs and support agencies has enabled individuals
to seek support from those agencies with interests corresponding to their
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own. Though a few persons at the U of M felt that the institution may
nearly have attained a saturation point in respect to project support,
MSL.1 and WSU definitely looked for increase in this type of support.
Waiving the science departments and science faculty members, the possi-
bility of expansion of Federal support into other fields and especially
general institutional support was viewed with some favor. These institu-
tions have already experienced some difficulties with the state legislature
in regard to Federal monies (indirect cost accumulations in particular)
and share a concern over the effect of expansion of Federal support on
state appropriations. These institutions, too, as mature graduate, profes-
sional, and research institutions, are fully aware of the tremendous and
rapidly increasing costs involved and, while sympathetic to the aspira-
tions of other institutions, naturally have some fears that dispersion of
funds (Federal and state) to large number of developing institutions
may sap their own vitality and quality. These institutions, having dealt
with large sums, are much more aware of the untoward effects in terms of
administration, accounting, and program balance.

The second group of institutions (W MU, EMU, MTU, and OU) is
composed of more recent entrants into graduate education and have
found their resources something less than fully adequate. They look to
Federal funds to provide the extra necessary for achievement of quality
and for more rapid development. Thus far, their participation in the proj-
ect system has been limited with a relatively large proportion of their
funds coming in support of science education. They have experienced
fewer of the problems of Federal support and more of frustration in not
being able to acquire sufficient support of the kind needed. The plurality
of the Federal support system has been of limited value to them, for the
mission-oriented approach to research of many Federal agencies is not
suited to this group, since they presently lack the resources (especially in
tenured faculty) to handle it. This group of institutions looks with distrust
at any consideration of policies which would tend to hamper their further
development. Some of their administrators argue cogently that each insti-
tution has an individuaWy and differing sets of aspirations so that support
and freedom to develop would not lead to unbridled expansion but rather
to measured and distinctive growth appropriate to the needs of the area
served and to the overall diversity required in a strong state system of
higher education.

The institutions included in-the third group, to date, have been little
involved in graduate education and have participated to a limited extent
in Federal assistance. Nevertheless, these institutions have hopes of
expanding Federal support and improvement of existing programs. They
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recognize a need for research funds (a) to assist non-research oriented
insitution iv faculty retention, (b) to permit faculty scholarship renewal
and improvement of teaching effectiveness, (c) to provide small research
grants without the necessity of individual faculty members spending many
hours in proposal writing. Faculty teaching loads in these institutions tend
to be higher, and there is little flexibility so that funding from non-general
fund sources must be on a continuing basis, for the dislocations involved
in temporary projects are well nigh unmanageable. These institutions,
too, would like to see some support separated from the existence of grad-
uate education and directed to the curriculums of undergraduate educa-
tion. FSC, for example, has curriculums (some of which are non-degree)
which are oriented toward vocational programs. These are important
programs, filling a unique role, but under present policies largely ineligi-
ble for support. The aspirations (where evident) of this group of institu-
tions in regard to graduate education are modest and directed largely to
service-oriented master's or specialist programs. Research activity is not
essential to such programs. Yet these institutions are at least hesitant if
not antagonistic to the promulgation of Federal or state policies which
would too closely define and hamper their development.

It is evident that all 12 institutions would welcome expansion of Fed-
eral support both in amounts and in range of programs. Continued con-
centration on graduate education and research would, if broadened to
include more disciplines and provide for institutional grants and for facili-
ties and equipment, meet most of the immediate concerns of the first
group of three universities, but relief from burdensome administrative,
accounting; and other details would greatly facilitate institutional opera-
tions and eliminate much wastage of time and inefficiency in use of funds.

The second group of institutions would also be reasonably well satisfied
with such expansion of Federal support, since it would fit their plans for
the development of graduate programs. The third group, however, being
little involved in graduate education and with relatively dim prospects for
such expansion in the near future, would find a Federal program solely or
even heavily oriented to graduate education quite unsatisfactory. It would
leave them entirely dependent on state support with little prospect of
acquiring the margin necessary for excellence or establishment of a base
for later expansion to other levels.

Issues and Conclusions as Viewed by the Research Staff

The diversity in the institutions in this study and the differences in views
expressed by the various individuals and groups contributing to the study
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make it difficult to identify issues or conclusions upon which there would
be consensus. It seems appropriate, therefore, that the researchers express
here their own conclusions aboi some of the questions and issues origi-
nally raised.

Business and Industry Support of Research. First. it is appropriate to
comment on two aspects of the study upon which evidence has been lim-
ited: business and industry support of research and graduate education,
and the possibility of cooperation among institutions. Our data indicate
that business and industry support of research and graduate education has
been limited and has been of significance in only three or four institutions.
Our interviews with business and industrial leaders indicate a sincere
interest in higher education and full awareness of the importance of its
graduates and its activities to their enterprises. However, the research
interests of business and industry in Michigan are distinctly practical and
applied, and it seems unlikely that extensive support of research in higher
education will be forthcoming from this source. There is some support of
graduate study and research through encouragement and suppoi I of
employees -ngaging in further study and through grants for special
research projects. These will probably continue and may expand some-
what but not sufficiently to be a major factor in meeting the rapidly
increasing needs of the institutions.

Interinstitutional Cooperation. Few individuals in the institutions
speak against cooperation among institutions in graduate education and
research, but there are serious doubts expressed. Research endeavors
which require that faculty members travel to another instqution are diffi-
cult to schedule and exact a toll in time and energy. Faculty members
would much prefer to have their research facilities close at hand and insti-
tutions would also prefer to develop their own programs. Cooperation is
most likely to develop around use of major and expensive facilities such as
iibra:ics, computer centers, and various types of scientific research instal-
lations. Federal support of such facilities on a regional basis will encour-
age such cooperation. State planning can also bring about a form of
cooperation by agreements among institutions in regard to programs and
areas to be served. There has been some cooperation of this kind and
there will be more, but it is unlikely that the aspirations of faculty and
institutions for involvement in research and graduate education will be
solved by cooperation with those institutions already heavily involved.
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The Project System. We believe that the evidence is clear that the proj-
ect system of support has seriously eroded the authority and the planning
capabilities of central administration although we recognize that some
institutions prefer and apparently are able to operate effectively by plac-
ing major responsibility on the faculty fnr defining and developing
research programs. Yet the obvious satisfaction of faculty members in the
independence achieved under the project system and their general unwill-
ingness to entertain marked expansion in general institutional grants is a
symptom of the extent to which institutional loyalties have been disrupted
and replaced by commitment to research, to the discipline, and to per-
sonal advancement.

Certainly proposals are essential to the project award system, but there
is inefficiency and waste in the present distribution system. Many propos-
als are laboriously prepared when there is little chance of support. Pre-
scribed patterns and details cause many hours to be spent by individuals
in preparation of proposals and by other individuals in their review. Fed-
eral agency officials in promulgating programs with ever more specific
requirements greatly increase distribution costs without definite assur-
ance that this expenditure is justified by quality. Institutions expect to
account for their stewardship, but the record keeping and accounting
requirements imposed by many Federal agencies place an unreasonable
burden on institutions and one which is largely inappropriate and irrel-
evant to any other aspects of institutional operations. Cost sharing fea-
tures which divert institutional resources to the support of areas of con-
cern to the Federal agencies and interfere with institutional priorities
represent either a misunderstanding of the resources available to higher
education or a lack of concern about effects on institutions. The changing
nature of Federal programs and specifications and the lack of continuity
in support further jeopardize the planning and efficient operation of insti-
tutions.

The emphasis placed by Federal programs on research has encouraged
an exodus from teaching and a disinterest in undergraduate education.
The desire of faculty members for reduced teaching loads is well docu-
mented in our study. In this process, we believe undergraduate education
takes second place to graduate education and research. Even the assur-
ance of some department chairmen that everyone in the department does
some undergraduate teaching suggests a moral commitment that may be
executed half-heartedly. We believe that the availability of funds is a
major factor in this trend, for funds imply values and priorities and
encourage faculty activity in those directions. Funds for innovation and
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development of undergraduate education would undoubtedly help to
correct this.

Although we recognize that administrators are at a disadvantage in the
face of faculty demands for participation in governance and for depart-
mental autonomy, we believe that many administrators have tended too
easily to yield responsibility for planning, for review of proposals, and for
supervision of faculty activities supported by grants and contracts. The
large fully developed institution can absorb many projects with minimal
disruption, but broad support of the majority of institutions in contrast to
support of individual projects, institutes, and departments would help to
restore institutional integrity and restore responsibility to administrators
and the total faculty for determination of the directions of institutional
development.

We believe that Federal support programs have encouraged faculty
members and institutions in aspirations and programs which may be
inappropriate to the capabilities present and to the roles appropriate to an
institution which is part of a larger system. One aspect is that of balance
which will shortly be discussed in detail. Another is that support of
research may already have been expanded beyond the competent resource
talent available and thus includes insignificant time and money wasting
projects. We are not in a position to judge the quality of research, but the
frequency of administrative demurrer and even of departmental chairmen
and faculty members comments about some of the activities designated as
research raise real doubts that differential faculty talents are being recog-
nized and wisely used. We do not believe that every faculty member
should be engaged in research, although certainly everyone must engage
in scholarly effort to preserve and increase his understanding and compe-
tencies in his chosen field. We do not believe that every institution should
aspire to graduate work and to extensive research and defend this as a
social need and as an essential element in promoting a strong undergradu-
ate program. Our interviews and our observations of developments in
institutions in this and other states convince us that aspirations for gradu-
ate programs and research are generated in the faculty by the character of
graduate school education and by concern for personal advancement, and
in administrators because they see this as the route to building an institu-
tional reputation. Accordingly we have no faith that incursions into grad-
uate education in most institutions will long remain selective or limited if
funds can be found for expansion.

There have been inequities in the distribution of funds. There are
undoubtedly elements of risk in making any Federal grant or contract,
and agency officers can avoid risk and possible criticism by directing their
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attention to widely recognized individuals and institutions. Suspicions
were voiced among our contacts that mediocre proposals have been
accepted from good institutions, but that a proposal must be really good
when it comes from a poor or little known institution. We suspect, how-
ever, that, in some cases, the desire of Federal agencies to broaden the
range of institutions had led to the acceptance of mediocre or poor pro-
posals from weak institutions. We do believe that strong institutions have
a better entree and that their faculty members have occasionally influ-
enced the programs of Federal agencies so that some new programs have
been tailor made to the interests and resources of particular institutions.
One of the major problems of the developing institution is in the lack of
information about the availability of funds and probability of success in
acquiring them. Continuation grants often take a high proportion of
available funds in a program, so that much time is wasted in developing
proposals that have very little chance of success. Better information and
communication would ease this somewhat, but any real solution is depen-
dent upon a vast expansion of Federal support based upon definite objec-
tives and accompanied by clear and simple procedures both for seeking
and expending funds.

Balance. Several closely interrelated issues remain to be commented
upon. One is that of balance, which is related to institutional autonomy
and institutional planning on one hand and to state, regional, and Federal
planning on the other. We propose to treat them together.

In discussions of the impact of funds for science and science education,
possible institutional program imbalance has received much attention. In
the formative stage of this project, several questions reflected this con-
cern. Our reflections, in the light of dialogue carried on during the proj-
ect, suggest that "balance" is a very complicated concept. All of the insti-
tutions in Michigan are imbalanced in some respect if one conjures up as
the ideal an institution offering all possible programs and an equal level of
excellence in each. MTU has long concentrated on engineering and the
physical sciences. The former teachers' colleges suffer an imbalance
growing out of that long-time emphasis and the fact that an institution
emerging from this pattern cannot successfully develop all facets of the
arts and sciences at the same time. U of M, WSU, and MSU each lack
certain fields of study offered in other institutions and in each there is a
range of quality in deprtments and disciplines.

Within a state system, a further concern about balance exists. Our
contacts suggest that in all 12 institutions there are present individuals
who anticipate ultimate involvement of the institutions in aspects of grad-
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uate education and research. Only one states firmly a continuing focus on
undergraduate education and that one has real potential for certain types

-of gra.ivatt study which it may be requested to develop at some future
date. Yet limited resource may force the state and the Federal
Government -to define and restrict institutional roles. Thus an imbal-
ance in individual institutions may be created by plans aimed at achieve-
ment of a balance in the state or national enterprise. A reasonable bal-
ance at any level may be imbalanced if viewed by disparate sets of criteria
or various vantage points. Balance may be determined relative to institu-
tional traditions, aspirations, and purposes or in reference to the compos-
ite roles and contributions of institutions of a system designed to meet
national needs and attain national goals. Perhaps balance can be achieved
only through a dynamic interplay of imbalances.

Recognizing, then, that balance may have to be reexamined and rede-
fined on a national basis as the Federal Government provides more sup-
port to higher education, our observations in this study nevertheless lead
us to believe that past patterns of Federal support have been conducive to
imbalance in several respects. But for reasons which will become apparent
we do not wish to judge whether the imbalances created are good or bad.
First, the humanities have thus far been largely ignored, but the extent of
imbalance created is hard to determine since research in these fields does
not require the expensive equipment and manpower of the sciences. Time
release from teaching, travel funds, and library facilities are the more crit-
ical elements, and these have not been available in most of the Michigan
institutions. Support for graduate students is a major element in develop-
ment of graduate programs, and here the advantage of the sciences has
been evident. However, a basic and difficult question remains. Are the
sciences more critical for national security and for social and economic
development than the humanities? We shall not even hazard an answer,
but we suggest that any judgment regarding balance in our higher educa-
tion system must be made in reference to an answer and that the future
pattern of Federal support also depends upon an answer.

Second, there has been some imbalance encouraged within the institu-
tions by Federals funds and by plans to obtain Federal funds. However,
much of this is created by factors internal to each institution. Recognized
competency and individual initiative has greatly influenced the success of
institutions in obtaining Federal monies and the areas in which these
monies have been obtained. We found that institutions had received the
most support in traditional areas of strength. In some institutions, the
difficult but necessary decision was reached to support a few individuals
or departments to a level of competency where success in seeking external
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support might be realized. Such decisions are not always greeted with
delight by the non-elect, but there is widespread recognition among fac-
ulty members that graduate study cannot be simultaneously initiated in
all areas and that excellence is not likely to be achieved in all departments
of an institution. Perhaps such imbalance by deliberate intent is a practi-
cal if not ideal form of balance.

Third, it should be noted that in some important respects, Michigan
higher education does not seem to have been markedly altered by Federal
support. From some vantage points, it appears that the "haves" received

much and the "have nots" received little. On the whole, aspirations for
university status and attainment of the associated characteristics ante-
dated significant Federal support. However, there is no doubt that a
number of institutions, especially those in the second group, hope that
expansion of Federal support will permit entry into a new role not possi-
ble with state support alone. As the statement by Glcnny indicates, lack
of coordination between state plans and support, on one hand, and Fed-
eral plans and support, on the other, could raise serious problems of
imbalance in a state system. In Michigan, only the possibility of such dif-
ficulty is now apparent.

State Support of Research and Graduate Education. There are indi-
viduals who are optimistic about the extent to which states can increase
the support of higher education, but the consensus of the developing views
cited earlier is that state support, while increasing, will be inadequate. In
Michigan, graduate and professional education has been extensively
supported in several institutions. Indirectly, but probably to a greater
extent than either these institutions or the legislature has been aware,
research has also been supported. This has happened because research is
an integral part of graduate education and because the faculty member
interested in research has worked many hours beyond those which might
reasonably be demanded. The state has also overtly supported research by
appropriations designated thereto at several of the institutions. But exten-
sive increase in support of graduate education and research to include
more institutions may exceed both state inclinations and resources in
Michigan. It would be easy, therefore, to accept the views of Handler that
Federal support of higher education should concentrate on research and
on graduate and professional education. A number of administrators in
Michigan institutions have decried this approach, because they visualize
difficulties arising in such a dichotomy of support from two different
levels of government, and because they believe h.lt adequate development
of some undergraduate programs may also require Federal support in the
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future. We believe this point of view deserves consideration, but we are
quite certain that it underlines the necessity for a rational plan for relating
Federal and state support.

Considerations in Expanding Federal Support

There is widespread expectation that once the current stringencies in
the Federal budget are eased by resolution of the Vietnam conflict. Fed-
eral support of higher education will expand in amount and be enlarged in
scope. We assume that this will happen, but it would be presumptuous
and indeed beyond the scope of this project to suggest the specific patterns
or aspects of higher education supported. Rather it is appropriate to draw
together the various considerations and problems which require attention
in the development of an enlarged program. These will be discussed and
then collected into a brief set of recommendations.

Institutional. State. and Federal Planning. The demand for higher
education in the United States is evidence that it has been successful.
Much of this success has been attributed to a pluralistic system and to
institutional autonomy. In this view, any program which would finally
determine the role of each institution would destroy local initiative and
enthusiasm and would be harmful to the total system. Competition
among institutions provides a stimulating ingredient in the operation of
the total system of higher education and should be preserved in some
measure. However, autonomy which is evidenced in expediency, oppor-
tunism, and competition in adding tit w levels and programs can lead to
inefficiency and ineffectiveness. State and regional coordination and
planning for higher education have demonstrated their value and should
be encouraged. But the task for the future becomes more complicated.
Private institutions are receiving both state and Federal support. Cities
and community college districts with state assistance are supporting
community colleges. As broad institutional support (operating and capi-
tal expenditures) becomes increasingly available, local and state authori-
ties might (indeed already have in Michigan) seize upon this as a basis for
reducing their contributions. A natural concern is that institutions might
play one source of support off against another thereby achieving institu-
tional goals no, specifically sanctioned by any of its sources of support.
Just how institutional, state, regional, and national goals, and associated
plans are to be interrelated in a program of support is not clear, but it is
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apparent that unless such composite plans are developed, publicly sup-
ported institutions stand to exchange one source of support for another
while private institutions in former control of their income will be advan-
taged.

In this process of coordinating institutional, local, state, regional, and
Federal goals in higher education into a total support program, certain
considerations stand out clearly. There must be reasonable continuity in
support, else planning is meaningless. A major concern should be equality
of opportunity and hence freedom of choice by students. State boundaries
which now give rise to differential charges for out-of-state students and
differences in student charges between private and public institutions are
hardly consonant with increased Federal support and certainly constitute
barriers to freedom of choice by students. At the same time, the excel-
lence of our outstanding institutions must not be destroyed by overem-
phasis on ready availability of higher education for all. Finally, as Federal
support continues and expands, cost sharing requirements should be dis-
carded, for a planned total program of support requires either total sup-
port of certain programs by certain agencies or coordinated support by
several agencies.

Accounting, Budgetary, and Data Systems. One of the most grievous
incursions into institutional autonomy has been in the accounting prac-
tices required and in the diversity of records which must be maintained.
Proposals to various agencies have required distinctive data accumula-
tions, each imposing a burdensome and often useless task. Institutions
receiving support from several sources must not be burdened with such
cumbersome and detailed procedures that the development of funding
requests monopolizes the time of administrators and places further stress
on the faculties. Some strides have been made in recent years toward
uniform financial records and accounting practices and toward data sys-
tems applicable and useful to all institutions interested in efficient and
effective management and planning. The ideas of program budgeting and
the procedures involved in cost-benefit analysis are being explored by
some institutions and, with help, some program useful for all of higher
education may emerge. It is apparent that an institution receiving funds
from several sources should develop accounting practices and records
which reveal the use of funds from vanous sources. Even more important
is the development of institutional studies and data systems which reflect
the effectiveness of programs and the benefits ensuing to those involved in
and supporting them.
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Purchase and Support of Research. Despite the problems and com-
plaints associated with the project approach to the support of research, it
has had evident benefits which will not be met by broad institutional
grants supporting research and graduate education and providing equip-
ment and facilities. These latter will meet the basic research needs of the
faculties including the young investigator, but they will not accommodate
many promising projects of individuals and of groups. Furthermore, fac-
ulty researchers agree that the systematic review of such proposals and
the competition for support has beneficial effects on the quality of
research and on the initiative of the researcher. No doubt various Federal
agencies will continue to have special interests and seek for individuals
and institutions qualified to carry on special investigations. Large proj-
ects focusing OP social and economic problems of particular regions or
communities and possibly requiring cooperation among several institu-
tions would appropriately be included in this sector of Federal support of
higher education.

Summary and Implications

This study of 12 public colleges and universities in Michion provides
data which relate programs to amounts and sources of funding. The data
also emphasize the differences which presently exist among these institu-
tions in size, range of programs, and involvement in research. The institu-
tions range from the University of Michigan, with mature graduate and
graduate professional programs in almost eves), field and vast involve-
ment in research, to the relatively new Saginaw Valley State College,
which is still in the throes of developing its undergraduate program. But
in all institutions, excepting possibly the University of Michigan, there is
evidence of a desire to develop or expand the research function and enter
into or extend programs of graduate education.

The following statements indicate some of the major funding patterns
and their impact upon the institutions.

1. The expenditures for Separately Budgeted Research in the sciences
at the University of Michigan in 1965-66 were more than twice the
General Fund Expenditures for Instruction and Departmental
Research. At Michigan State University they were about equal; at
Wayne State University about one-half; at Michigan Technologi-
cal University about one-fourth; at Oakland University about one-
sixth; at Western Michigan University about one-thirteenth; and at
other institutions a considerably smaller fraction.
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2. The absolute differences among the institutions in expenditures for
Separately Budgeted Research increased over the period 1957-66
despite increases in less well-funded institutions. Funds from Fed-
eral agencies in 1965-66 accounted for more than three-fourths of
all Separately Budgeted Research funds spent by the Michigan
institutions. The proportion of Federal funds between 1957 and
1966 either remained the same or increased at most institutions.

3. Funds from outside the institutions for specially organized Science
Education Projects (such as institutes for science education teach-
ers) were almost wholly Federal in source and were much more
evenly distributed among the institutions than Separately Budgeted
Research Funds.

4. Within each institution in which research funding was strong, there
was great unevenness of expenditures among the areas of science.
Usually, heavily funded areas of science received the great bulk of
their funds from one to three Federal agencies.

5. Institutions seeking to become more strongly research oriented
select and assist a few science disciplines in obtaining project grants
by assigning internal resources to provide staff and facilities to ini-
tiate research.

6. Strong majorities of faculty sampled maintain that research
programs are conceived internally rather than arising out of the
availability of outside funds for specified purposes. However, simi-
lar majorities maintain that such funds strongly influence the
actual initiation of projects. Thus some imbalance, or movem,
away from the pattern of activity desired by an institution,

7. Most faculty see a strong and necessary connection between a
strongly funded research program and s graduate program of high
quality in science.

8. Graduate training was facilitated in the largest institutions
through the use of research plant facilities funded by outside
sources, by the use of sponsored research funds for major pur-
chases of equipment employed both in research an I graduate edu-
cation, and by the use of sponsored research funds to provide direct
financial support to the greatest proportion of graduate students
holding research assistantship or trains ships. The greatest pro-
portion of the funds were from Federal sources.

9. Most faculty see a helpful, but not necessary, relationship between
a strongly funded research program and an undergraduate science
program of high quality. At the three largest institutions, 30 per-
cent of the faculty said that strong research programs were not
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necessary for, or were harmful to, undergraduate science pro-
grams.

10. Both senior undergraduate and graduate student majors in science
at the five institutions with Ph.D. programs in science were gener-
ally favorable toward the contribution made to their professional
training by professors who were engaged in research activity. Some
drawbacks were noted, however.

There is no doubt that the results of Federal support of science and
science education have been beneficial to these institutions. The major
concern of faculty members and of many administrators is that there be
more Federal funds, and that these become more readily available, espe-
cially to younger faculty members and to faculty members in the less well
known institutions. There is, especially among the smaller institutions
which have received relatively little Federal money, a feeling that the
form and distribution of project, broad institutional grants, and science
education awards should be so adjusted as to promote the traditional and
emerging purposes of these institutions, rather than encouraging projects
and programs more suitable to the larger universities.

There are undesirable effects, however. The effort expended in develop-
ing proposals and in maintaining required records is vet), great and is
frequently regarded as wasteful, for many proposals do not receive sup-
port, and much of the data is useful for no other purpose than satisfying
Federal agencies. Institutional funds must often be diverted from other
areas to provide additional support to individuals and departments seek-
ing grants or contracts or to provide for continuance of programs start-
ed by them. Sizable research grants and contracts contribute to an
autonomy of individuals and departments which erodes the authority and
planning capacity of administrators. Undergraduate education and other
institutional functions suffer as grant recipients seek reduced loads and
greater involvement with graduate studies. The uncertainties of continu-
ing Federal support of projects once .aitiated is an ever present worry.
Broad institutional grants which would alleviate some of these difficulties
are generally disliked by faculty members who prize the independence of
administrators and local faculty committees conferred by the project
system.

Without question, however, the most significant issue that emerges is
the developing concern of state government that Federal funds are
encouraging activities and programs in individual institutions which do
not coincide with their traditional (though not explicitly assigned) roles
and which cause increasing demands upon the state. This is evident in the
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questions raised by state budget officers, auditors, and legislative com-
mittees. It is evident in the scrutiny of new programs. There is an increas-
ing tendency on the part of state officials to view Federal support as an
alternative to state support, and they demand information which will
make it possible for them to examine this possibility.

These state concerns are not unreasonable. There is real danger that, if
Federal and state interests cannot be resolved so that the expectations of
both levels of government are coordinated in the support flowing to insti-
tutions, state colleges and universities will suffer increased incursion into
their autonomy of operation by the imposition of explicit limitations on
how and for what state appropriations are to be expended. There are also
dangers in some of the current proposals for broad institutional grants (to
private and public institutions alike) based on degrees granted, students
enrolled, etc., for state legislatures might readily reduce appropriations in
the face of such grants.

Increased Federal support of higher education seems generally to be
accepted as necessary and inevitable. Increased state coordination of
higher education seems equally necessary and inevitable if our educa-
tional needs are to be mct without the upiustifiable expense that would be
required if all institutions were permitted to expand to meet the aspira-
tions of their faculty, administrators, and regional supporters. Just how
these developments are to be coordinated is not clear, for there are at
present no policies and no mechanisms for developing them. The follow-
ing suggestions are indicative of some of the policies and mechanisms
which appear appropriate on the basis of this study.

Suggestions for Federal Support of Meter Education

1. Federal support programs should recognize institutional autonomy
as an essential aspect of higher education and avoid development of
programs or the imposition of procedures and requirements which
unnecessarily complicate institutional emationb, which erode usual
channels of communication and authority, or which force diversion
of institutional resources from other programs.

2. Federal support programs should recognize the existence of institu-
tional, local, state, and regional as well as Federal goals and plans
and seek for some system of communication and cooperation which
requires continuing support from these sources and which, at the
same time, avoids support of institutional aspirations which are
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inconsistent with the rote assigned by these other plans. Negotiation
to change that role may be entirely appropriate.

3. Broad programs of Federal support should be coordinated through
one or at most two Federal agencies. Otherwise there can be little
hope for the cooperation demanded in 2. In addition, institutions
faced with the task of developing annual or biennial fund requests
which must be related to expected funding from other sources would
find simultaneous negotiation with several agencies with distinctive
requirements very time consuming, distracting, and so unpredicta-
ble as to destroy effective planning and budgeting.

4. The basis for broad institutional support requires careful study.
Support of graduate education and research is attractive in some
respects and is a natural outcome of Federal programs to date.
However, this omits from consideration many important types cif
institutions. In addition, graduate education and research (as our
experience shows) is not so readily identifiable in the budget as one
might expect. Support based on degrees produced or on credit hours
would use much the same basis as that used by states and thus raise
numerous difficulties in relating Federal and state support without
risking reduction in the latter.

5. A program for ?ad institutional support should include funds for
equipment, fi c graduate students and faculty. Introduction of
new prow?. Gew levels of education should be subject to nego-
tiation an once the basis for incremental support.

6. Support o. project research should be continued and handled sepa-
rately from the broad institutional grant program. Here the involve-
ment of several Federal agencies with varying interests and compe-
tencies seems to be beneficial. However, steps should be taken to
simplify procedures. to provide more information as to funds avail-
able, types of proposals enLeitaMed, and to procedures which make
it evident that projects are supported solely on their merit rather
than because of the reputation of the institution or the applicant.

7. It is expected that some Federal agencies will continue to be primar-
ily interested in purchasing research on special problem i icievant to
national security or our social and economic development. Many of
these will be large projects which only a few institutions (or groups
of institutions) can manage. Such research programs should be
separate (as they largely have been) from programs for general insti-
tutional support and for project research. If those research projects
go to educational institutions, it should be solely on the basis of
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demonstrated capacity and the full costs should be assumed by the
agency.

8. The lack of communication between institutions of higher education
and Federal agencies and the obvious need for a strong higher edu-
cation voice in the formulation of national goals for higher educa-
tion has led several individuals and groups to recommend a select
commission of prestigious educators attached at some strategic spot
in the Federal Government. The experiences in this study confirm
the need for such a group which would hear all points of view,
suggestions and complaints, which would formulate a total program
of Federal support, seek for its acceptance, and monitor its opera-
tion. Higher education speaks with nL;.iy voices, and the existence
of the present confusing array of programs is evidence of this. As
state supported institutions receive more Federal support, the diffi-
culties of dealing with officials and legislators at two levels of
government emphasize the need for these institutions of higher
education to develop more effective communications and present in
some unified way the social and economic benefits of higher educa-
tion and the need for increased support.
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Preface

This Supplement includes materials which deal with the methods

and means by which the study was conducted and which provide additional

information resulting from the study and suggestions for reading in

related studies. Parts 1 and 2 indicate the procedures for data

collection and include copies of the instruments and forms employed

in data collection. Part 3 contains supplementary tables of data

based upon the study. The first part of the number of a given table

in the Supplement shows the chapter of the report to which the table

pertains, and the second part of the number gives direction to the

particular part of the chapter. Thus a table numbered 2-7S would

pertain to Chapter 2 and particularly to the section following Table 7

in that chapter. The Bibliography in Part 4 of this Supplement contains

a list of the works cited in the footnotes of the report and a select

list of other related materials.
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PART 1

Procedures of Data Collection
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Some introductory remarks are in order with regard to the general

problem of data collection. We have noted that in preliminary discussion

some persons found it difficult to see how historical data on finance or

personnel or subjective opinions could be collated and interpreted into

policy statements. There were those who expressed doubt that any of the

data collected would be really useful and pointed to experience in collec-

ting data for many prior studies as evidence that a great deal of time

and energy would be expended with little meaningful result. On the other

hand, it seemed probable that significant conclusions, recommendations, or

policy statements were unlikely to emerge solely from discussions among

institutional representatives until they had reviewed their own institu-

tional involvements. Though several of the institutions had participated

in other studies and all had submitted some data in response to requests

of Federal agencies, there had been no accumulation on a uniform basis of

data for the twelve institutions. Many of the institutions felt that com-

pletion of this task would be of benefit to the individual institution and

that the composite would be informational to all. There was, then, no real

dissent to the development of financial and personnel data forms and ques-

tionnaires for collection of basic data and views. There was agreement that

no study would be complete without extensive interviewing which would permit

forthright expressions by individuals of their experiences, irritations,

and suggestions.

In accord with the cooperative nature of our project, all data

forms, questionnaires, and interview schedules were developed in initial

rourh draft by the staff, reviewed by the Steering Committee, liaison

officers, and others on the individual campuses at the will of the liaison



represtmtative. The forms were all submitted to and reviewed by the

National Science Foundation monitor, Dr. Frank Hersman, and by a number

of his, associates in the Foundation whose extensive experience in the

preparation of such forms and in the analysis of data from them was most

helpful. In the process of review and criticism by many persons, the

forms and questionnaires were materially improved in that ambiguities

and infelicities in organization or wording were eliminated. There was,

however, the usual demand for expansion in detail and therefore in the

length of the forms and instruments involved. Although in some cases the

study staff doubted the utility of some of the additional detail, it was

considered politic to include all reasonable suggestions for, after all,

the project was a cooperative one, designed to yield desired information

for all participants.

One unfortunate situation did arise in connection with the review.

It had been anticipated that the review of the forms would result in con-

sultation on each campus with those most familiar with the sources for

the data required. This would permit a decision as to the feasibility,

or indeed the possibility, of collecting the information specified. Althoui'h

few comments indicated that any data were unavailable, the actual use of

the forms demonstrated that some data were not available at all and that,

for others, only approximations could be supplied. Incomplete records

and Inconsistencies or changes in patterns of recording were causal factors.

One of the difficulties was that to provide an historical view reflecting;

some of the major changes in the amounts and types of Federal and nonFederal

support, data were to be collected for the years 1957-58, 1960-61, 1963-64,

1964-65, and 1965-66. The year 1965-66 was determined by the fact that the



study was initiated in February, l%7, and this was, at that time, the

most recent complete year. The first expectation was that the initial

year would be ten years prior to that date, but 1957-58 was settled upon

as a more opportune starting point. Over that span of years, the increase

in the funds and personnel involved and the demands of Federal agencies

themselves for more detailed information for determination of indirect

costs and for auditing forced material changes and increased detail in

record keeping. This development, an incidental impact of the support,

caused difficulty, for detail available in later years simply was not

available for earlier ones.

In the preparation of the forms and questionnaires the original

basic set of questions was continuously held in view. These questions,

in turn, generated specific items upon which data or personal impression

were sought. Thus in viewing the impact on undergraduate education it is

appropriate to know whether teaching assistants have increased in numbers

and whether the teaching load of senior tenured faculty decreased. It is

also important to consider the impact on undergraduate education of improved

facilities and equipment. For such qualitative judgments one must have

recourse to the subjective opinions of faculty, administrators, graduate

students and undergraduates. The first of our original questions was,

"Do common goals characterize the science research and education activities

of Michigan's public colleges and universities, or do they differ signifi-

canLly in identifiable respects?" In considering thi.3 question, it was

concluded that interviews with chief academic officers covering the general

mission of the institution, the criteria employed in determining types of

research conducted, and instructional programs established, and the relationship



of research to instruction would be appropriate. Inferences of the

current goals could also be made from data on curricular offerings and

enrollments indicated by the personnel forms, from the graduate vs. under-

graduate breakdown, from the number of research appointments supplied by

the personnel forms, and from the relative emphasis among fields of scie,:se

indicated by data derived from financial forms. The goals of the different

institutions as seen by the faculty would be reflected in a faculty question-

naire dealing with professional activities In which the faculty actually

engage, and those in which they would prefer to engage. Goals would also

be reflected in views as to activities giving high status in the instit'ttiun,

in the number of applications for grants made by faculty, and in opinions

on whether the developing direction of research activ_, has been in the

best interest of the institution. Thus a number of distinct types and

sources of data were viewed as relevant to providing answers to the basic

questions posed in Chapter 1.

Figure 1 is a summary but not exhaustive attempt to susrgest none

of the major foci of concern and the waj in which evidence relevant to

these is keyed into the various data collection forms and questionnaire:.

The various forms and data collection procedures which are listed across

the top of the figure are briefly discussed in the remainder of this chapter.

The forms, questionnaires, and interview schedules are included in the

Supplement to this report.
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Financial and Personnel Data Forms

Financial Data. The financial forms permit an ex-mination of trends in

the sources and uses of funds over a span of approximately ten years.

These data document the wide range of research involvement of the several

universities and provide a basis against which to weigh aspirations and

goals. The forms and instructions are included in the Supplement. The

instructions include definitions which, in general, have been selected

to be consistent with those used in other somewhat similar surveys by the

National Science Foundation. Examination of the forms and the instructions

is unquestionably the best way to learn exactly what is involved in each.

However, a brief characterization of the financial data requested in each

form will be helpful in understanding this report.

Form A. Form A-1 requests data on separately budgeted R&D for six

specific fields and "other" in Engineering; Form A-3 for four fields and

"Other" in Physical Sciences; Form A-5 for three fields in Life Sciences;

Form A-7 for three fields and "Other" in Social Sciences; and Form A-9

for Psychology and other Sciences from thirteen Federal sources:

A. Department of Defense
1. Air Force

Army
3. Navy
4. Other

B. Atomic Energy Commission

C. Department of Health, Education, and Welfare
1. National Institutes of Health
2. Public Health Service other than NIH
3. Office of Education

D. Department of Agriculture

E. Department of Interior
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F. National Science Foundation

G. National Aeronautics and Space Administration

H. All other Federal agencies

*Forms A-2 (-4, -6, -8, -10) request similar information from eight non-

Federal sources as follow:

A. State Governments

B. Local Governments

C.Voluntary Health-Agencies

gm+

D. Foundations

E. Industries
1. Michigan based
2. Non-Michigan based

F. Other Outside Sources

G. Institution's Own Funds

Form B. Form B calls for a partial breakdown of the direct costs

of research and development for the years 1964-65 and 1965-66. The forms

are limited to the broad groupings of Engineering, Physical Sciences,

Social Science, and Other, and asked that the breakdown be given in terms

of wages, equipment, and other direct costs. The same Federal and non-

Federal agencies were included in Form B-1 and B-2 respectively, except

that Form B prepared after Form A had been sent out, added to the Federal

agencies the Department of Labor. It was noted in the instructions for

Form B that the total direct cost expenditures would be less than the

totals in Form A because the latter would include indirect costs assumed

by the sponsoring agencies.

*A-2 Engineering, A-4 Physical Sciences, A-6 Life Sciences,
A-8 Social Sciences, A-10 Psychology and Other Sciences.

iSi



Form C. Form C requests information on funds awarded under the.

two methods of conveyance, grant and contract, for the five major science

areas: Engineering, Physical Science, Life Sciences, Social Sciences,

and Other Sciences, including Psychology, and for Federal and nonFederal

sources separately. These data were asked only for the years 1964-65

and 1965-66.

Form D. This form requests the total indirect costs of the institu-

tion4_broken dcournJuto reimbursed _and nonreimburSedx_and 4310....tbe.d4rect

costs defrayed by the institution separated by Federal and nonFederal

sources of support. These data, too, were requested for only the two

years, 1964-65 and 1965-66.

Form E extracts from Form A data on general research support by

NIH, institutional base grants by NSF, and sustaining university grants

by NASA. The purpose is to show the development of this particular

pattern of support over the period underftUdy.

Form F. This form requests General Fund expenditures and Expendable

Gift Fund expenditures in support of instruction and departmental research

by the five fields of science used in other forms. Estimated dollar

amounts of indirect costs for these two sources of support are also requested..

The data were requested for each of the years under study.

Form G. This form requests information on capital expenditures for

facilities and equipment, broken down by major science areas and fund sources

and separately for Federal and nonFederal sources of support.

Form H requests data on expenditures for equipment from funds

available for instruction and departmental research for each of the major

science fields and for all years under study.
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Form I requests information on the number of awards and the

amount of funds expended for graduate fellowships, scholarships, and

traineeships by Federal sources of funds and fields of science. Trainee-

ships and supporting training grants are separated from fellowships and

scholarships, Federal and nonFederal. Sources of support are again

separated, and the information was requested for all of the years under

study.

Form J. Form J requests information on funds for specially

orglnized projects for the support and improvement of science education,

separated by Federal and nonFederal sources of support. Expenditures

included in other tables, such as those for separately budgeted R&D,

capital expenditures, and funds for fellowships, scholarships, trainee-

ships, are not included in this form.

Personnel Data. Form A requests, for the same years for which the

financial data, on research and educational grants were collected, the

enrollments, graduate and undergraduate, and the several science areas.

This permits analysis of relationships between types of enrollment and

patterns of funding.

Form B. This form requests the student credit hours produced by

year and level in each of the science fields and makes it possible to

relate this to other data to study instructional productivity.

Form C. This form provides the full-time equivalent numbers of

faculty who carry a full instructional activity load in the various

science fields. It divides the teaching staff into regular faculty

(professor-instructor) and others, and shows any shift which occurred

in proportions between the groups over the years. Observed changes in
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proportion can be analyzed in the light of enrollment changes and, by

reference to the financial data collected, to changes in research funding

over the same years.

Forms D2 E, and F. These forms are concerned with the numbers and

salary sources of the science teaching staffs employed full time by the

colleges and universities. From Forms D and E information is available

on the number and percent of individuals employed full time who receivJ

their total salazy from the General Fund and what amount and what percent

of their combined salaries came from the General Fund. The number and

percent of the individuals in the total group who received part of their

salary from other sources will also be gained, as well as the amount and

percent of their combined salaries from other sources. In Form F, a

detailed analysis for one year of the funding of the total salaries of

individuals who are full-time members of the teaching staff will show the

proportion of the salaries of these individuals which covers that part

of their time specifically designated for research or other noninstructional

activities and will provide some measure of the proportion of their time

which they spend collectively on these activities.

Forms G and H. Form G exhibits data on the professional staff

holding research appointments. Changes over time in the nonteaching

staff in the various science areas can be noted. Observed changes can

be related to changes in sources and amounts of funds for research on

which data were collected for the same set of years in the financial data

forms. Form H identifies, for the year 1966, the Federal and nonfederal

sources of the salaries of the professional staff with research appointments.
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Forms I and J. Form I shows changes over time in the number of

graduate assistants employed in various capacities and changes in the

relative proportions of graduate assistants supported by the institution's

own funds as compared to funds from outside sources. These changes can

be related to shifting patterns in the amount and sources of research

support on which data are available in the financial data forms. Form J,

for the year 1965-66, indicates in detail the Fe.ieral and nonFederal

sources of funds for the support of graduate students employed to carry

on different activities. The data are broken down by science areas and

sources of support.

Survey of Opinions, Attitudes, and Concerns

In this portion of the data collection the emphasis is on acquiring

opinions, points of view, concerns, and suggestions of individuals and of

groups. A number of different approaches ktere used. The faculty question-

naire was designed to provide a picture of faculty views and impressions

on the following matters:

A. Efforts to obtain research support. Participation
in research by teaching faculty

B. Opinions on procedures and factors involved in the
initiation of research proposals
1. Role of fund availability in deterhining nature

of proposals and affecting "balance"
2. Procedures for departmental review of research

proposals
3. Factors contributing to success of applications

for funds

C. Opinions on the impact on research of the conditions
set by different outsi,7B sponsors and of the different

mechanisms for conveyance of funds
1. Differing systems of constraints and encouragement

2. Variations in doing research under contract and grant

170
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D. Opinion on the pattern of change in emphasis among areas
of research activity
1. Direction of change
2. Relation of change in emphasis to funds from various

sources
3. Benefits and drawbacks to science and to the insti-

tution's science program stemming from the changes
in emphasis

E. Opinion on the impact of research funds on the quelity
of graduate and undergraduate education - on the content,
personnel, and processes of instruction

F. Opinion on the impact of research funds on the organization
and functioning of the academic departments
1. Internal structure and functioning
2. Relationship among associated departments and

between research institutes and departments

G. Opinion on the geographic and institutional distribution
of research effort as the distribution is related to
funding
1. Types and amounts of research which should be

carried on at different state institutions
2. The desirability and feasibility of cooperative

research effort among institutions

The expectation here was that the differences among institutions and

among fields within institutions would be revealed in the faculty reactions.

The questionnaire for students is designed to use with three groups:

advanced undergraduate students, master's candidates, and doctoral candi-

dates, with or without assistance. The questions cover opinions rs to

impact on undergraduate and graduate education, on the availability of

support for students, on the length of time required to get a graduate

degree, on involvement in research, and on the impressions of relation-

ships between research activity and instruction. Graduate assistants

and teaching fellows are asked to comment specifically on their experiences.

In addition to the questionnaires, individual interviews were

scheduled with administrators, deans, depar'menL chairmen, with faculty

members involved in directing science education programs, with some
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students, and with business, industry, and governmental officials.

Copies of the interview schedules or outlines prepared for each of

these groups are included in the Supplement. In each case the main

points of the question or outline were produced on separate pages with

extensive blank space in between for the convenience of the interviewer

to record his notes and impressions during the course of the interview.

In addition to the individual interviews, several group sessions involving

faculty or administrators were arranged, with the individuals who agreed

to attend being sent in advance a set of questions for discussion. These

sessions lasted about an hour and a half, of which the first fifteen to

thirty minutes were usually spent with a brief explanatipn and a question

and answer session about the nature of the project. The experience was

that the discussion was rather free wheeling, with the project investi-

gators only occasionally intervening to clarify a point or direct attention

to some issue which had been largely ignored in the discussion thus far.

In the interviews, individuals were urged, Wherever it was possible,

to back up their statements with specifics. Thus, if, as was usually the

case, a department chairman insisted that undergraduate education in his

department had been improved by support of research and science education,

he was then asked to indicate evidence in as specific form as possible.

If, as usually was the case, he replied in terms of such items as equipment,

facilities, quality of the faculty, he was asked to comment more specifically

on instruction and to give as specific as possible indications of the effect

on instruction. The interviews were all conducted by one of three persons:

the investigator, associate investigator, or Dr. Lewis Pino, Assistant to

the Chancellor, Oakland University. All had had prior extensive experience
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in conducting such interviews and some prior experience with study of at

least some of the problems involved in this particular study. In general,

so long as the interviewee stayed with the general area of concern, he

was permitted to develop his thoughts as he wished. All of the individu-

als interviewed had received a set of questions which cor.stituted the

focus of the interview ahead of time, and most of them had obviously con-

sulted it.

In addition to the on-campus personnel involved in the interview-

ing, a few people in government and a number of persons in labor, business,

and industry, primarily members of the Advisory Committee, and some of

their associates were interviewed. An interview schedule for the business

and industry officials was prepared. No special form was prepared for the

Pew people in government who were interviewed, since these interviews con-

stituted primarily information exchange as to what the study was about

and what was going on in government or known to be going on elsewhere tut

would be relevant. At an early point in the study some attention had been

given to the possibility of interviews with a number of legislators and

major state officials. As the study developed, it seemed politic to drop

this aspect. It seemed very dubious that the circumstances or the time

available to the investigators would permit a perceptive and useful con-

tact with these officials.

Table S-1 indicates the various types of questionnaires and inven-

tories used and an indication of the approximate number of people involved.

"Approxii-ate" is used advisedly because interviews scheduled with individu-

als sometimes gained a third party in progress and group sessions always

involved some coming and going of individuals. Some questionnaire replies
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were incomplete, though usable so far as completed. Certainly the table

indicates that a large number of people had an opportunity to express

themselves in regard to the project. There is, however, always the prob-

lem of sampling. With the individual interviews with administrators

through the department chairman level, response is not a problem since

interview schedules were arranged in advance. With but one or two excep-

tions, the administrators were on hand for the interview. Faculty members,

eithef individually or in group sessions, were most likely to have been

chosen in terms of availability, interest, and willingness to participate.

They represent, therefore, in the large, individuals who have had some

involvement in types of projects and programs under study.

Table 8-1

Types of Questionnaires and Inventories Used
and Approximate Number of Persons Involved

Procedure and
Type of Contact

Number of
Persons Involved

Interviews
Top Administrators

(Individual interviews)
Faculty

(Individual interviews)
Discussion

Groups*
Business and

Industrial Leaders

Student Questionnaire
Graduate

Undergraduate

Facult

14)

67

76

10

1,215 (usable)

505 (usable)

519 (usable)

*This category includes both faculty and top administrators.
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The sampling for the faculty and student questionnaires was

planned by indicatine; for each science area a number of persons based

on a variable percent of the faculty and students involved in the areas.

The percentage was varied in relationship to the size of the inatitution.

Questionnaires were sent to the campus in the case of the faculty and

distributed from the office of the study liaison and returned there. As

Table S-2 indicates, the return rate here for the various institutions

was good.

Table S-2

Faculty Questionnaire

% of
Staff

Ins1-
tution

Sample
(number
sent)

Total
usable
returns Percent

Total
returns Percent

10 U of M 119 96 80 96 80

10 mu 101 97 96 98 97

lo wsu 54 43 8o 43 8o

20 WMU 43 42 97 42 97

20 MTU 35 35 loo 35 loo

4o cmu 46 46 loo 46 loo

40 EMU 42 38 90 38 90

40 NMU 30 27 90 28 93

4o ou 28 27 96 28 100

40 FSC 31 29 93 29 93

100 GVSC 41 39 95. 41 loo

loo syse * 5 - - 3 6o

Totals 575 519 90.26 527 91.65

*In the analysis of data Saginaw Valley State College was excluded.
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For the student survey it was decided, after some discussion, that

the response might be better if the questionnaire came to the students

directly from the project office rather than through channels within the

institution. Some of the questions had a critical bent which might cause

the students to hesitate to reply if they felt that the response would be

reviewed by faculty members, department chairmen, or others within the

institution. Since both undergraduate and graduate science majors were

included only five institutions were_included.These_were_asked to pro-

vide a list of names and addresses of their students enrolled in each of

the science areas on the following basis: University of Michigan, Michigan

State University, and Wayne State University--a 10% random sample of all

graduate students and a 10% random sample of all undergraduates; Western

Michigan University and Michigan Technological Uniersity--a 50% random

sample of graduate students and a 20% random sample:of undergraduates.

The questionnaires were then mailed directly to students with a return

envelope. Return rates, as are to be seen in Table S-3 are much less

satisfactory.

Table S-3

Student Questionnaire Returnsrr

Student
level

Original
sample
size

Total
returns

Usable
returns

Usable returns
as % of
original sample

Undergrad.

Graduate

996

1,843

509

1,234

505

1,215

50.7 .

65.9
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Summary Comments

The amount of data collected in this project is very extensive.

In retrospect, it may have been overly ambitious on several counts. First,

as indicated earlier, although all forms were channeled to the several

campuses for review and checking against available data, several institu-

tions found that, when they actually attempted to complete the forms, the

data were simply not available. .Second, although the reactions of most

of the reviewers had been in terms of greater specificity and detail, at

the stage of filling out the forms the difficulties of digging out certain

date. and the repeated necessity of estimating or approximating raised

questions about the usefulness of the information. Third, these problems,

coupled with the inevitable tendency to delay a difficult additional task

in the face of pressing daily burdens resulted in the data collection

process extending over a much longer period of time than had been originally

anticipated. TM project, initiated in the early months of 1967, began with

the expectation that data collection forms would be completed and in the

hands of institutions within two or three months, and that most of the data

would be in hand by June or July. The reviewing process and the successive

editings extended this period into more than twice the time originally en-

visaged. Delay in state legislative action on budgets until after July 1

combined with the necessity of developing next year's, budget requests in

September and October,,led to inevitable delay by. the institutions in fillinu

out forms. Thus, by force of circumstance, January 1, 1968 became the target

date, and was further deferred until March 1 by the problems in two or three

of the large institutions. In one of these, completed data were found to be
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so inconsistent and full of errors that it had to be redone. In another,

a succession of delays postponed the actual steps in data collection until

late spring, and only then was it detected that records were totally inade-

quate to complete many of the forms.

The original plan nad been to collect, analyze the data, and then

to hold a number of sessions of liaison representatives, drawing upon study

of the data and reflection upon it on their on campuses, to consider the

appropriateness of the tmclusions, recommendations, as well as the analysis.

An additional hope was that the group would reexamine the problem of policy

on the basis of a fuller understanding of experience. This has been done,

but to a. much lesser extcut than originally envisioned.

The effect of the stretch out of the study on budget, the encroach-

ment of other obligations upon the time of the investigators, the changing

complexion of the higher education scene in Michigan, and the decrease

rather than anticipated increase in Federal funding have all modified and

somewhat reduced the expectations held for the study. It became evident,

too, that some of the tensions existing in higher education in Michigan

make it impolitic to formulate at this time some types of conclusions,

recommendations, or policy statements however appropriate they might seem.

Data interpretation, especially as it relates to policy formation is sub-

jective, and the interpretation inevitably depends upon values, aspirations,

and resources. In such circumstances firm policies are not easily came by,

but alternatives may be examined for feasibility and for implications.
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Faculty Questionnaire
on Impact of Funds for Science Research on

Michigan Public Institutions of Higher Educction

To: Faculty Members in the State Supported Colleges and
Universities of Michigan

This questionnaire is one of several data-collecting instruments
being employed in a study of the impact of Federal and nonFederal
funds for science research and education upon the twelve, four-year,
state-supported colleges and universities in Michiran. The study
is sponsored by the National Science Foundation and has the support
of each of the twelve state institutions. The Michigan State Board
of Education and an Advisory Group of representatives from business,
industry, and labor are related parties.

The questionnaire has been sent to selected members of the teaching
staffs of each of the twelve institutions in the areas of Engineer-
ing, Life Science, Physical Science, and Social Science. Responses
are solicited both from those who are actively engaged in sponsored
research in science and from those who are not.

A purpose of the total study is to develop some bases for policy
decisions which may be made during the next ten years in the system
by which scientific research and educational activity are under-
taken and supported. These decisions will take into account not
only the needs of the institutions but also those of their Federal
and nonFederal sources of support representing various segments
of the American public.

The information gained through this questionnaire will make an
important contribution to the conclusions of the study. Hence
we hope you will give this your immediate and thoughtful attention.
Please return the completed questionnaire to the department or
division head from whom you received it within the next ten days.

Paul L. Dressel
Director of Institutional Research, Michigan State University

and
Director of Study on Impact of Federal and nonFederal Funds

on Science Research and Education
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Please respond in the appropriate manner to the following items.

I. Personal information
Name

23

Department

Institution

1. Present academic rank (check one)
1. Professor 4. InstructorMM.,111111111.

411111.111=111MMIN

2. Assoc. professor 5. Lecturer
3. Asst. professor 6. Asst. instructor==.11.

OPPIMIIONR.P.

2. Highest academic degree held

7. Teaching fellow or
graduate teaching assistant

3. Primary area of science activity and interest

4. On a best judgment basis, estimate by percent the current
allocation of your effort among the following professional
activities. (Attain a 100% total).
1. Instruction (including teaching, preparation,

dissertation direction, committees for graduate
students, grading, counselling, course
development)

2. Research
(sponsored or non-sponsored)

3. Administration
(including committee activities)

5. Term or semester credit hours of courses taught
during the current session
1. Freshman - sophomore level
2. Junior - senior level . .

3. Graduate level
a. scheduled courses
b. direction of unscheduled study and

dissertations (estimated credit-hour
equivalent)

Total

100%

6. Are you currently a:
Department chairman or head Yes No
Administrative assistant,

associate head or associate
chairman Yes 1 Noftwir
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7. Source of current university salary by percent
1. From General Fund of University or College
2. From separately budgeted funds for research

University or college source
Please specify (e.g. Name of fund or
agency administering it)

Other nonFederal source
Please specify (Name of corporation,
foundation or agency)

Federal source
Please specify (Name of agency)

3. From other source or sources

Please specify .00

100 %

II. Experience in ParticipatiOn in the Use of Federal and nonFederal
Grants and Contracts

8. Do you consider yourself well informed about the current
programs (if any) of Federal and nonFederal agencies,
corporations and foundations in support of research in
your area of professional activity and interest;

Federal agencies

e. Private corporations
a. Yes No Yes NoOPE...IMMO MIM.M11=.0 MISINOMMINEN 01011110.1.10

NonFederal

b. State and local govern- d. Private foundations
mental agencies* Yes No

Yes No010.11111/

*In this and subsequent items, the category of state and local govern-
mental agencies, or state and local government, excludes the college or
university.
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9. Individuals sometimes participate in research studies supported
by a grant or contract awarded to another individual or group.
During the last five years, how many such studies have you partici-
pated in to the extent of contributing, at least the equivalent of
20% of your professional effort for a period of three months?

a. Federally supported studies
None 3-5
1 6-10

11.110.!!

1.1010116
2 10 or more

NonFedellly supported studies
b. By state or local governmental

agencies
None 3-5
1 6-10

=1.111101

Owil
2 10 or more

c. By private profit-
making corporations

None 3-5
1 6-10
2 10 or more11

d. By private foundations
None 3-5
1 6-10

111111111111.10

2 10 or more
OIM101M.I1111MI

10. How many applications have you made in the past five years (individu-
ally or with others) to an agency, corporation, or foundation for a
research grant or contract? (If the same proposal was submitted to
more than one agency, corporation or foundation, count each submission.
Also, count each renewal as an application).

a. Federal agencies
None 3-5
1 6-10011
2 10 or more

401111101011..11M Imiwwwwwwwm

NonFederal support
b. State or local government

agencies
None 3-5
1 6-10-

10 or more.11.1111.1

c. Private profit-making
corporations

None 3-5
1 6-10

111.11 .11.11.1111

OMIOlmalpave
2 10 or more

d. Private foundations
None 3-5
1 6-10.11=11111111 6.10101I.11

0111111101
2 10 or more

11. How many of the above applications (if any)-liave resulted in award
of funds? (Check appropriate number).

a. Federal agencies
None 3-5

1 6-10
2 10 or mare

MINOMMOMIIIIV MIIMMINMIMI11.

NonFederal support
b. State or local governmental

agencies
None 3-5

1 6-10
0101111=1.11MI .=,M.
0.111111011111101..

2 10 or more
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c. Private corporations
None 3-5

1 6-10
2 10 or moraIMINM111

d. Private foundations
None 3-5
1 6-10----

10 r'r more
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12. This item may be omitted if you have not made application for
research funds. If you have applied, please answer, whether
or not award of funds has been received. Among the factors
to which success from application for research funds has been
attributed are the following:

1. Relevance of a research proposal to the mission
or needs of an agency, corporation, or foundation.

2. Personal reputation of an investigator
3. Reputation of a college or university in a given

field or area of science
4. Existing facilities in the institution for research

in the area of a proposed study
5. Skill of an investigator in formulating a proposal
6. Assistance of administrative officers of a college

or university in formulating and presenting a proposal

For each of the categories of sponsors of research indicated
below please list, insofar as possible in order of descending
significance, the factors which zcza believe are very important
for success from application. The list of six factors is merely
suggestive; others deemed important should be included and un-
important ones omitted. If you have had no experience in applying
for funds from a given type of sponsor, or if you have no opinion
even though you have made application, this may be indicated by
checking the appropriate response.

a. Federal agencies
No experience

List of factors
M111111..1. No opinion

b. State or local governmental agencies
No experience No opinion

List of factors

c. Private profit-making corporations. . .

No experience No opinion
List of factors

d. Private foundations
No experience

List of factors
No opinion
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Instructions: If you have received an award of research funds from
any agency, corporation, or foundation, or if you have
participated in a study supported by an award received
by someone else, to the extent of contributing the
equivalent of 20% of your professional effort for a
three month period, please answer items 13 through 18.
Otherwise, omit these items and go on to item 19.

13. In your experience, has there been an important difference
between conducting research under the terms of a contract
as compared to the terms of a grant?

Yes No (If no, go on to item 15)

14. Are awards conveyed by a contract usually more restrictive
than grants in delimiting scientific objectives important
to you?

Yes No
1111110=1MI Have no opinion

If the answer is Yes, please answer parts a and b of item 14.

a. Restrictions (whether under grant or contract) are usually
evident or are sensed (check as many as are applicable)

1. in the formulation of the study
2. in the conduct of tree study
3. in the interpretation and dissemination of

M1111.../110*

the results
4. other (please, state)

b. In your opinion, how serious are these restrictions
in limiting the scope of research? (Check one)

1. Serious or great importance
2. Some importance, but not serious
3. Little importance

15. a

111141011.001

In your experience, have you sensed any restrictions
upon research funded by profit-making corporations
which are not evident when funds come from other
sponsors?

1. Yes 2. No 3. No opinion
4. No experience on which to make this judgmcnt

b. If the answer to 15a is yes, please specify these
restrictions.
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16. Within your discipline, what is the major role of research
funds from outside the institution on research programs?

0111111.MINW

1. Give research programs a focus which was
not previously contemplated.

2. Give necessary financial backing and support
to previously conceived programs.

3. No major common pattern can be discerned.
4. No orinion.

17. Within your discipline, are relatively small research grants
from an institution's own funds effective in drawing larger
support from outside sources?

1. Often 2. Occasionally

28

3. Seldom.NORENNAPM4. Very seldom or practically never. 4. No opIW.on

18. Ir the determination at tour institution of the new research
,jects which will be initiated in your discipline, what do

you conceive to be the role played by the availability of funds
in the budgets of sponsors for certain types of research?

Availability
1. Has
2. Has
3. Has
4. Has.11111.

MININIONMI0110

of funds:

a dominating influence
a significant, but not a dominating influence
some, but not a significant, influence
little or no influence

5. Cannot make a judgment

III. Focus and Emphasis in Research Programs Among and Within Academic
Fields and Disciplines of Science

19. Have funds for research from sources outside of your institution
contributed to major change in the focus or emphasis among
science research programs in your ins.'ution throughout, or
at some time within, the period of the last ten years?

1. Yea- t.'" No 3. 'Don't know
4. Short tenure at the institution precludes a judgment

(If your answer is Yes, indicate the areas of science (1. Engi-
neering sciences; 2. Physical sciences; 3. Life sciences: Agri-
cultural; 4. Life sciences: Biological; 5. Life sciences: Medical;
or 6. Social sciences) or sub-categories within them, which you
believe have been given increased emphasis.

v.

Please specify:
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Instructions: Answer items 20 and 21 only if your answer to item 19
is Yes. If your answer is not Yes, go on to item 22.

20. Indicate the importance of the following Lources in supplying
funds which have brought about change in the emphasis among
research programs in the sciences at your institution.

1. Very 2. 3. Of small 4. Of no
Sources important Important importance importance

a. Federal government
b. State government
e. Local governments
d. Private profit-

making corporations
e. Private foundations

.11111111111111MINED

alliM1=1*.m1M1.1

,111.11
...11.1=11, simmowlso

01111111=111.11MID

MIIMM.M.1 elM111
==11=1===111.

21. Do you consider the change in emphasis, resulting from outside
support of research, which has occurred throughout, 0:^ at some
time within, the period of the last 10 years in your institution
to have promoted the

a. best interest of your
institution

1. Yes

MAINIMMIMMI

2. No
3. No opinion

b. best interest of your
field of science

1. Yes
2. No
3. No opinion

1111011011111111111M

22. a. Within your field of science, do you feel that outside
funds for research have resulted in overemphasis for
eerta..n types of research?

1. Yes, this is a serious problem
2. The problem exists to some extent, but is not serious
3. No, the problem is negligible in importance, or

non-existent
4. No opinion

.111111

mIlownionmilm

b. If this is recounird, by you as
check the source of funds which
to the problem. Otherwise omit

1. Federal
2. State and

local governments

1=1! 14=

.111.

a serious. problem, please
cortributes most strongly
part b.
3. Private profit-making

corporations
4. Private foundations
5. No one source can be so

identified

23. The proportionate dollar amounts of Fkderal grants and contracts
to colleges and universities for research are the greatest in the
natural sciences, much lens in tee social sciences and still less
in the humanities. Do you believe that the current apportionment,
of funds promotes t:ie
a. best interest of your institution

1. Yes 2. No 3. No opinion
b. best interest of your field of science

1. Yes 2. No 3. No opinion

18?



30

24. If an increase in the support for research in the social
sciences were to occur, what ought to be the chief source
of the additional funds?

1. Federal government
2. State and local r,overnments
3. Private, profit-making corporations
4. Private foundations

=1111011=1.

5. No opinion

25. If an increase in the support for research in the humanities
were to occur, what ought to be the chief source of the
additional funds?

1. Federal government
2. State and local governments
3. Private, profit-making corporations
4. Private foundations
5. No opinion

Could you state the main reason or reasons for the opinions expressed
in items 24 and 25?

IV. Impact of Federal and nonFederal Funds on Departmental
Instructional Programs

26. Do you believe that there is a tendency for the most able
undergraduate students to be attracted to those institutions
and departments which are most heavily supported in research?

1. Strong tendency in this direction
2. Some tendency in this direction
3. No tendency can be observed
4. Some tendency in the opposite direction
5. Strong tendency in the opposite direction
6. No opinion

27. Do you believe that there is a tendency for the most able
graduate students to be.attracted to those institutions
and departments which are most heavily supported in research?

1. Strong tendency in this direction
2. Some tendency in this direction
3. No tendency can be observed
4. Some tendency in the opposite direction
5. Strong tendency in the opposite direction
6. No opinion
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28. Do you believe that there is a tendency for the most able
faculty to be attracted to those institutions and departments
which are most heavily supported in research?

1. Strong tendency in this direction
2. Some tendency in this direction
3. No tendency can be observed
4. Some tendency in the opposite direction
5. Strong tendency in the opposite direction
6. No opinion

41.111111111M

29. What general relationship do you see between obtaining contract
or grant funds for research and the development of a graduate
program of high quality in your field of science?

1. Without research funds, a graduate program of
high quality is impossible

2. Research funds help to promote a graduate program
of high quality, but are not necessary for its
existence

3. There is not an important or fundamental relationship
between obtaining research funds and a graduate
program of high quality

4. Such funds hinder the development and conduct of a

4.111.0411MIMIO

graduate program of high quality
5. No opinion

30. What general relationship do you see between obtaining contract
or grant funds for research, and the development of an under-
graduate program of high quality in your field of science?

1. Without research funds, an undergraduate program
, of high quality is impossible

2. Research funds help to promote an undergraduate
program of high quality, but are not necessary for
its existence

3. There is not an important or fundamental relationship
between obtaining research funds and an undergraduate
program of high quality

4. Such funds hinder the development and conduct of an
1.ndergraduate program of high quality.

5. No opinion
Imo ilmMilmos

31. a. In your department, have research grants and contracts
from sources outside of your institution had an impact
upon the content of the undergraduate instructional
program or upon the means and methods of instruction
employed?

1. Yes 2. No 3. Don't know

If Yes, please answer part b; otherwise part h should be omitted.
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b. Because of this impact, the overall quaky of instruction
as it affects the undergraduate student has been

1. Greatly bettered 4. Somewhat worsened
2. Somewhat bettered 5. Greatly worsened
3. Unchanged 6. No opinion

If bettered in any degree, please specify in what ways:

If worsened in any degree, please specify in what ways:

32. a. In your department, have research grants and contracts
from sources outside of your institution had an impact
upon the content of the graduate instructional program
or upon the means and methods of instruction employed?

1. Yes 2. No 3. Don't know
4. No greuZte program in the department

If Yes, please answer part b; otherwise part b should be
omitted.
b. Because of this impact the overall quality of instruction

as it affects the graduate student has been
1. Greatly bettered 5. Greatly worsened
2. Somewhat bettered 6. No opinion
3. Unchanged
4. Somewhat worsened

If bettered in any degree. please specify in what ways:

If worsened in any degree, please specify in what ways:

V. Impact of Federal and nonFederal Funds for Research on the
Administration and Internal Relationships of Departments and
Agencies
33. In your department, which of the followinrr types of activity

contributes more to an individual's status than any one of
the Other typs'of activity?

1. Instruction
2. Research

.

3. Publication
4. No one activity can be so designated
5. Don't know
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34. If two men in your department were equal in ability and equal
in scholarly productivity in teaching and research, which
one would be regarded more highly?

1. One whose research is financed by a substantial
grant of funds from an outside source

2. One whose research is independent (non-sponsored)
3. No distinction would be made
4. Don't know

MINIM=MI

35. What allocation of the use of your effort in professional
activities would you currently prefer?

Activity
1. Instruction
2. Research
3. Administration

Percent of effort

100

36. Do you believe that funds for research coming from sponsors
outside of your institution have had an impact upon the
organizational pattern and functioning of your department?

1. Yes 2. No (if No, omit items 37 through 39
3. Don't know and go on to item 40)

37. In your opinion, what has been the overall effect of the
flow of outside research funds into your department upon
the influence within the department of your chairman or
head? His influence has

1. Strenathened.considerably
.1=m1MOIMM

2. Strengthened;
3. Undergone no noticeable change
4. Weakened somewhat
5. Weakened considerably
6. Don't know

38. Does your department have an established mechanism for a
formal, substantive review of research proposals of its
members so that the conduct of research under a grant or
contract award will be coordinated with educational
objectives of the department?

1. Yes 2. No

39. Whether or not your department has a mechanism for
reviewing proposals on the basis of definitely, formulated
criteria, do you favor such a system?

1. Favor strongly 3. Undecided
2. Favor somewhat 4. Disfavor somewhat

5. Disfavor strongly
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40. Does your college or university have a research institute,
bureau, or other agency which actively carries on research
in areas closely related to your 11:cipline in science?

. 1. Yes 2. No (if No, omit items 41 through 43,pMIIM
and go on to item 44)

If the answer is yes, please specify the one most closely
related to your discipline in science:

Others:

41. Do you feel that the establishment of the institute, bureau,
or agency most closely related to zour discipline in science

was

11

1. mainly a reflection of the growing needs of your
department and other related departments

2. mainly the creation of an organization to perform
a special function and was superimposed upon the
existing departmental structure

3. Don't know

42. Is this institute, bureau, or agency for the most part
separately staffed, with participation in its functions
by members of related departments bei-. difficult?

1. Yes 2. No 3. No opinion

:3. How effectively do the members o' related departments
participate in policy-making for..this institute, bureau,

or agency?
1. Very effectively 4. Ineffectively

2. Effectively. 5. Very ineffectively

3. Undecided

VI. The Balance of Science Research Among the State Institutions in

Michigan

44, Is there.a common core of research areas in scieade which
should be strongly supported in every state institution?

1. Yes 2. No 3. No opinion
If Yes, could you state the main benefit or benefits to
be derived from this system of support?
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45. If a common core of
strongly supported,
a major increase in
institution?

1. Yes

research areas in slience were to be
do you think that this would require
the flow of research funds to your

1101alaw 11111111.1=MI
2. No 3. No opinion

46. Do you believe that each institution should have strong
financial support for at least one, or a. few, specialized
areas of science research?

1. Yes 2. No 3. No opinion
If Yes, could you state the main benefit or benefits to be
derived from this system of support?

47. If it wore determined that some of the institutions in
the state would need major increases in research funds
to support a fundamental group of research areas, or at
least a few specialized areas, which one of the following
sources do you think should assume the major responsibility
of supplying these funds?

1. Federal government through grants and contracts
2. State government through general fund appropriations
3. Private, profit-making corporations through grants

and contracts
4. Private foundations through grants and contracts

5. No opinion
11=1111.11

3t

48. If there were 6 or fewer major university centers of
scientific research in the state in unich the greater
part of such research were conducted, would this be:
a. In the best interest b. In the best overall interest

of hbiher education of the state and nation
in Michigan

1. Yes
2. No
3. No opinion

011111IFIM

1. Yes
2. No
3. No opinion

49. Is inter-institutional participation in specific, sponsored
research projects feasible as a major means of providing
adequate research facilities for scientists in the state
institutions in Michigan?

1. Yes 2. No 3. No opinion

a. If Yes, please answer item 50
b. If No, omit item 50, and please specify the major

reasons for your opinion: (Continue on next page if

necessary)
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50. ;Mould inter-InstituttonaA participation in scientific
research be developed on the basis of

1. individual invitation and cooperation
2. formalized arranoments between comparable

departments
3. formalized arran,oments between administrative

untts representIrw broL,r scientific interests
than departments

4. other methods please spw:l.fy:

51. Should the sources )f funds for scientific research
purposefully pursue a policy of promothw7 inter-
institutional participation in sponsored research?

1. Yes 2. No 3. No opinion

52. Have you participated An the conduct of a sponsored
research project with a pors..)n or persons from the
other state institutions in Michit'an?

1. Yes 2. No (if No, omit items 53 and

53. Where was the research mainly based':
1. At my own Institution

At another institution
3. At no one ins:titution

54. How would you ,.enerally cvainate your expertence in such
inter-institutional participation?

1. Very favorably
, 1.avoraoly
3. Poir)r,:a.ly, kit with ;-inc roscxvations

4. Unr!tvr,rably

5. Vc?-r:.- unfavrahl:;

No opinion
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GENERAL INSTRUCTIONS FOR PROVIDING DATA TO
COMPLETE THE FINANCIAL DATA FORMS

This survey of financial characteristics covers science research,
development, and educational programs of all branches and other units
of the twelve parent institutions, both on and off the main campuses.
Research centers managed by universities for the Federal Government
are to be included.

2. Unless otherwise requested, report funds on an expenditure basis.
In addition to where it is specifically requested, receipts maybe
substituted in those cases in which it is not feasible to identify
expenditures for the requested time period.

3. Reasonable estimates will be satisfactory in the case of those items
for which more precise information is not available from records nor
orally maintained by your institution. If totals for data have been
maintained in the records, even though detailed breakdovns are not
available, please enter the appropriate totals where they are requested.
Please enter "not available," "not applicable," or "none" where appro.
priate.

37

4. Definition of Research and Development (R&D) to be employed in the study.

Research and Development include basic and applied research in
the sciences and in engineering, and design and development of
prototypes and processes.

Research is systematic, intensive study directed toward fuller
knowledge of the subject studies. Research may be either basic
or applied.

Basic research is directed toward increase of knowledge;
it is research where the primary aim of the investigator
is a fuller knowledge or understanding of the subject
under study rather than a practical application thereof.

Applied research is directed toward practical application
of knowledge. The definition of applied research differs
from the definition of basic research chiefly in terms of
the objectives of the investigator.

Development is the systematic use of knowledge directed toward the
design and production of useful prototypes, materials, devices)
systems, methods, or processes. It does not include quality con-
trol or routine product testing.

5. The classifications of disciplines in the various fields of science which
are necessary for the completion of certain of the financial forms should
follow the chart on the following page of these instructions labeled
"Classification of Fields."



A. ENGINEERING
Aerospace
Agricultural
Architectural
Chemical
Civil
Electrical

B. PHYSICAL SCIENCES
Astronomy
Chemistry
Geography (physical)
Geology
Geophysics

C. LIFE SCIENCES
a Biological Sciences_
Anatomy
Anthropology (physical)
Bacteriology
Biochemistry
Biology
Biophysics
Botany
Entomology
Genetics
Microbiology
Nutrition
Paleontology
Pathology
Pharmacology
Physiology
Zoology
Other biological

sciences

D. PSYCHOLOGY
Social Psychology
Other Psychology

E. SOCIAL SCIENCES
Agricultural Economics
Anthropology (social)
Economics

CLASSIFICATION OF FIELDS

Engineering Graphics
Engineering Mechanics
Geological
Industrial
Mechanical
Metallurgical

Mathematics and
Mathematical Statistics

Metallurgy
Mineralogy
Physics

b)Agricultural Sciences
Animal Husbandry
Crops
Dairy Husbandry
Fisheries
Food Technology
Forestry
Horticulture
Range Management
Soils
Wildlife
Other agricultural

Melds (except
agricultural engi-
neering and agri-
cultural economics:
see categories A
and E)

Meteorology and
Oceanography

Mining
Naval Architecture and

Marine Engineering
Other Engineering Fields

. Other physical sciences

c)Medical Sciences
Anesthetics
Community Health Service
Dermatology
Environmental Health
Epidemiology
Health Development
Industrial Health
Internal Medicine
Neurology
Obstetrics & Gynecology
Ophthalmology
Otolaryngology
Pediatrics
Pharmacy
'Psychiatry
Public Health
Radiology
Surgery
Other clinical sciences

Geography (econ. and social)
Political Science
Sociology
Other social sciences (excluding history)

F. OTHER SCIENCES
This categcy includes sciences which cannot be readily classified

under one of the above named fields, but excludes most of the areas
generally included in education, accounting, business administration,
history, home economics, law, and library science.
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6. %nme definitions of fundi'g units employed in the study.

a. In reporting Federal funds expended within the category of "Federal
Sources," include those Federal Funds channeled through State agencies.
Exclude funds related to R&D contracts which are subcontracted by your
institution to be performed by other organizations.

b. Under "State Governments," include only funds designated or "earmarked"
for special R&D or educational projects or capital projects by the
state government and its agencies. Exclude general purpose appropri-
ations by the legislature to the. institution.

c. Under "Local Governments," include funds from county, municipal, or
other local governments and their agencies.

d. Under "Foundations" include funds received directly from non-profit
philanthropic foundations and trusts not affiliated with your insti-
tution, such as the Carnegie, Ford, Kresge, or Rockefeller Foundations.
Funds from foundations which are affiliated with, or grant solely to,
your institution should be included under "Institution's Own Funds."

e. Under "Voluntary health agencies" include funds received directly
from voluntary health agencies, such as the American Cancer Society
and the American Heart Association. Funds specifically designated
for R&D, a capital project, or an educational project and derived
from a health agency that is a. unit of a State or local government
should be reported under "State" or "local government." Funds from
professional societies such as the American Medical Association and
the American Dental Association should be reported under "Other
Outside Sources."

f. Under "Industries" (including trade associations) include all funds
received directly from profit-making organizations, whether engaged
in production, distribution, research, service, or other activities.
Do not include grants and contracts from non-profit foundations -
financed by industry, which should be reported under "Foundations."
Include under "Michigan based" industries not only those with home
offices in Michigan, but those which carry on within the state one
of the profit-making, economic activities noted above.

g. Under "Other Outside Sources" report any additional funds received
from outside sources other than those already noted, and which were
earmarked for R&D, a capital project, or an educational project by
the source. Examples include gifts, grants, or contracts received
from private individuals or professional societies.

h. Under "Institution's Own Funds" include any funds which the institution
was free to designate for R&D, for capital expenditures, and for speci-
ally organized projects for improvement of science education, and
which were in fact so budgeted. The sources of these funds may include
endowment income; tuition and fees; general-purpose State or local
government appropriations; general-purpose grants from industry, foun-
dations, health agencies or other outside sources; and re-imbursed
overhead expenses received from sponsors of R&D.

i. In distinguishing between Michigan based and non-Michigan based indus-
tries, as defined in "6-f" above, The Directory of Michigan Manufacturers,
published by the Michigan Manufacturer and Financial Record, may be
used as a suitable guide. 19
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INSTRUCTIONS FOR FORMA

3. Data will be collected for the years 1957.58, 1960-61,
1963-64, 1964-65, and 1965-66.

Operating expenditures include all expenditures, both direct
and indirect, spent currently during a given year on research
and development in progress. Capital expenditures for facilitiesand equipment, which are included in Form G, should he excluded
from Form A.

3. To be included as a research and development expenditure, under
"Institution's Own Funds," the funds for the rApenditure must be
se arately.bud eted. This would include funds specificallyfudge e or research which are subsequently distributed among
a number of projects. FUnds not specifically budgeted for
research but which are eventually so used should be included
under Expenditures for Instruction and Departmental Research.

4. Funds spent on the operation of computers used in research in
several areas of science should be entered on forms "A-9" and
"A-10" under Other Sciences, with the designation, Computer,
specified.

5. Please note that data is requested for the five periods listed
above in the number 1 instruction. A set of !'As.'-forms for
each year should be completed,
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INSIRUCTI0143 FOR F01iM B

1. This form asks for a partial breakdown of the direct coats ofresearch and development for the years 1964-65 abet 1965-66.The figures for total direct cost expenditures will be lessthan the totals in Form A inasmuch as Form A will, lamlude thoseindiredt dosts assumed by the sponsoring agencies,
26 Include costs of fringe benefits, beyond regular wages Euldsalaries, if they can be directly attributed to the costs orseparately Ldgeted research and development.

Please note that data is requested for the two periods listed.above in the number 1 instruction, A set of "B" fortis foreach year should be completed.
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INSTRUCTIONS FOR FORM C

1. Data will be collected for the years 1964-65 and 1965.66.

2. The request is for funds awarded under the two methods of
conveyance, grant and contract, rather than for expenditures
under grants and contracts, If data is supplied on the basis
of expenditures, please make a note of this on the form.

3. Please note that data is requested for the two periods listed
above in the number 1 instruction. A set of "C" forms for
each year should be completed.
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INSTRUCTIONS FOR FORM E

The amounts of funds entered here would also be included
in appropriate categories of Federal Sources of funds in
Form A. They are extracted as a means of indicating the
development of this particular pattern of support.
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62

INSTRUCTIONS FOR FORM F

1. Exclude expenditures from the General Fund or from Expendable
Gift Funds reported under "Institution's Own Funds" for Sep-
arately Budgeted Research in Form A.

2. Exclude expenditures from the General Fund or from Expendable
Gift Funds reported under "Institution's Own Funds" for Projectsfor the Support or improvement of Science Education in Form J.

3. Percentage estimates for departmental research as a percent ofTotal Expenditures for Instruction and Departmental Researchwill be sufficient. It is recognized that the accounting
systems of institutions of higher education may not yield enexact breakdown between expenditures for instruction and
expenditures for departmental research* However, estimatesof the proportion of faculty time devoted to non-separately
budgeted research may serve as a useful guideline in estimating
the share of departmental expenditures allocable to departmentalresearch.

Note: The time spent by faculty or other staff members
in supervising the thesis work of graduate
students should be reported as an expenditure
for instruction, not for departmental research.

4. Current expenditures for instruction and departmental researchin the sciences and engineering represent direct expenditures
incurred by an institution in carrying out these functions.
An estimate of the overhead or indirectcosti asmiciated withthese direct expenditures would include an appropriate shareof the institution's expenditures for general administration,student services, libraries, and the operation and maintenance
of physical plant.
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INSTRUCTIONS FOR FORM G

1. Data will be collected for each year from 1956-57 through1965-66.

2. For any given year, report funds expended on plant andfacilities on the basis of the cost of plant and facilitiescompleted and put into use during that year. Report equip-ment expenditures on the basis of equipment first usedduring that year.

3. Include expenditures on
(1 new plant and facilities or major renovations of them;(b initial or original equipment in the new or renovated

plant and facilities;
(c) equipment replacements or additions

4. Exclude equipment expenditures made from the Institution's
fund for Instruction and Departmental Research. (Report onForm H)

5. Exclude equipment expenditures made from special funds ear-marked for the purchase of equipment for the support orimprovement of science education. (Report on Form J)

6. Expenditures for administration buildings, steam plants, resi-dence halls, and other such facilities should be excluded
unless utilized principAly for research, development, orinstruction in engineering or

if
in the sciences. Land costs.4should be excluded.

t
ffi

7. Facilities and equipment expenditures include the following:ia) fixed equipment such as built-in equipment and furnishings
hoods, fixed laboratory tables and benches, and ventilationequipment); (b) movable scientific equipment such as oscillo-scopes, pulse-height analyzers, spectrometers, and plasma and

protein separators; (c) movable furnishings such as bookcases,
desks, file cabinets, tables, and simple tools; (d) architect's
fees, site work, extension of utilities, and the building costsof service functions such as integral cafeterias and bookstores
of & facility; and (e) special separate facilities used to housescientific apparatus such as hypersonic tunnels, accelerators,and oceanographic vessels.
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BEST COPY AVAILABLE
(Instructions for Form G - page 2)

8. Capital expenditures should be divided into two parts:(2) R&D and graduate instruction and (2) undergraduate
instruction. Prorate capital expenditures for multi-purposestructures. The space utilized for particular functions maybe used as a guide in prorating. Thus, if 50 percent of the'total square footage of a science building is allocated toBAD and graduate instruction, the remaining 50 percent to
undergraduate instruction, then capital expenditures shouldbe distributed accordingly between these two functions. Thefollowing guidelines may be helpful in determining the functionalusage of spaces

(1) Research and development (R&D) are described in
Ouberft, numraaJons, Graduate instructionis a course of study which is given to or offeredprimsrily for students who have attained a first-level degree and is designed to lead to a second-level or doctoral degree in a given field. Includedis postdoctoral education which is defined as advanced

training bAyond the Ph.D. or Bc.D. degree, as well asthe training of interns and pesidents.

(2) Vhdergraduate instruction is a course of study designedto lead tc the first-level (Bachelor's or first pro-fessional) degree in a given field. Instruction ofstudents enrolled in a medical school for the purposeof attaining the M.D. degree should be classified as
undergraduate instruction.

9. Please note that data is requested for the ten periods indicatedabove in the number 1 instruction. A set of forms should becompleted for each year: 1956-57, 1957-58, 1958-59, 1959 -60,196041, 1961-2, 1962 63, 1963-64, 1964-65, 1965-66.

10. Funds spent on computer facilities used in research in severalareas of science should be entered.under "Other Sciences." Ifpossible, indicate on the form the funds spent on these facilities.
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INSTRUCTION FOR PORK }I

li, Report e3.1 expenditures for equipment made tram fly for
Instruction end Departmental Research.

2 Employ the defUlitions used by your institution to distinguishbetween equipment and supplies.
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71

INSTRUCTIONS FOR FORM I

1, Data will be collected for the years 1957.58, 196o-61,
1963-64, 196445, and 1965-66.

2. Data will be collected on graduate fellowships and scholarships
on Forms I-1 and 1-2. Include in graduate fellowships and
scholarships essentially non-duty grants made to students who
were pursuing a degree beyond the bachelors or beyond a first
professional degree.

3. Under traineeship awards and supporting training grants, enterin appropriate places the funds awarded to both graduate and
undergraduate students. This data will be collected on Forms
1-3 and I-4.

4. In the amounts of funds entered, include family allowances and
compensation granted to the institution in lieu of tuition and
other charges, as well as personal stipends to individuals.

5. Define No. (number) of awards.teterms of the number of individ-
uals receiving fellowships ina.scholarships or treineeships.

6. If only totals, and not a complete
available, please enter -the totals

7. Please note that data is requested
above in the number 1 instruction.
year should be completed.

8. The abbreviations "U" and "G" which are placed beside the
Federal and Non-Federal sources stand for Undergraduate and
Graduate.

breakdown, of data are
in appropriate places,

for the five periods listed
A set of "I" forms for each
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INSTRUCTIONS FOR FORM

1. Include expenditures on special programs, such as support for
instructional equipment; institutes for science, mathematicsand engineering teachers; research participation and science
activities for teachers; science education for students; and
course content improvement.

2. Exclude expenditures in support of science education from
the Institution's Own Funds unless they are for a specially
organized and budgeted program for improvement. Do not in-
clude an expenditure under both Form J and Form F (Expen-
ditures for Instruction and Departmental Research).
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79
GENERAL INSTRUCTIONS FOR PROVIDING DATA TO

COMPLETE THE PERSONNEL DATA FORMS

1. This*survey covers personnel involved in science research,
development, and educational programs of all branches and other
units of the twelve parent institutions both on and off the main
campuses. Research centers managed by universities for the Fed-
eral Government are to be included.

2. Reasonable estimates will be satisfactory in the ease of those
items for which more precise information is not available from
records normally maintained by your institution. If totals for
data have been maintained in the records, even though detailed
breakdowns are not available, please enter the appropriate totals
where they are requested. Enter "not available," "not applicable,"
or "none" where appropriate.

3. Enter data for the period during the academic year which is the
most typical or representative period of the year for which data
is available. If a time period is indicated on the form, approach
this as closely as the availability of data permits.

4. Include. under teaching faculty and staff those persons who normally
carry on teaching activity as part of their regular duties. Other
activities of the teaching faculty may include research and admini-
stration related to instruction. Teaching encompasses activities
connected with degree credit courses or which are intended to
lead ultimately to the granting of degrees or certificates or to
professional certification or licensing. In determining those who
are full -time members of the teaching staff exclude those persons
who are included in the category of Professional Staff with Re-
search Appointment even though such persons may engage in some
instructional function incidental to their research activities.

5. Include in the category of Professional Staff with Research
Appointments those persons with at least a bachelor's degree who
are specifically designated by the college or university as
occupying research positions and who engage directly in researchor development, or the administration of it.

6. Undergraduate instruction is a course of study designed to lead
to the first-level (Bachelor's or first professional) degree ina given field. Instruction of students enrolled in a medical
school for the purpose of attaining the M.D. degree should be
classified as undergraduate instruction. Graduate students en-
rolled in a course designated and primarily offered for under-
graduates shall contribute to the figure of undergraduate student
credit hours in Form B.
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7. Graduate instruction is a course of study which is given to or
offered primarily, but not necessarily exclusively for students
who have attained a first-level degree and is designidltellid.
to a second level or doctoral degree in a given field. Instruc-tion to persons in such courses of study who have already re-
ceived a professional or doctorate degree will be included within
the definition of graduate study. Undergraduates enrolled in
courses designated and primarily offered for graduate students
shall contribute to the figure of graduate student credit hours
in Form B.

8. The reporting institution is requested to use its own definitionof what constitutes full-time and part-time employment. In esti-
mating the full -time equivalents of part-time personnel, each
institution should use its own definition of such equivalents.

The classification of disciplines in the various fields of sciencewhich are necessary for the completion of certain of the personnel
forms should follow the chart on the following page of these in..
struczions labeled "Classification of Fields."
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A. ENGINEERING
Aerospace
Agricultural
Architectural
Chemical
Civil
Electrical

B. PHYSICAL SCIENCES
Astronomy
Chemistry
Geography (physical)
Geology
Geophysics

C. LIFE SCIENCESWlicTo67307Sciences
Anatomy
Anthropology (physical)
Bacteriology
Biochemistry
Biology
Biophysics
Botany
Entomology
Genetics
Microbiology
Nutrition
Paleontology
Pathology
Pharmacology
Physiology
Zoology
Other biological

sciences

D. PSYCHOLOGY
Social Psychology
Other Psychology

E. pan SCIENCES
Agricultural Economics
Anthropology (social)
Economics

CLASSIFICATION OF FIELDS

Engineering Graphics
Engineering Mechanics
Geological
Industrial
Mechanical
Metallurgical

Meteorology and
Oceanography

Mining
Naval Architecture and

Marine Engineering **

Other Engineering Fields

Mathematics and
Mathematical Statistics

Metallurgy
Mineralogy
Physics Other physical sciences

b)Agricultural Sciences c)Medical Sciences
Animal Husbandry
Crops
Dairy Husbandry
Fisheries
Food Technology
Forestry
Horticulture
Range Management
Soils
Wildlife
Other agricultural

fields (except
agricultural engi-
neering and agri-
cultural economics:
see categories A
and E)

Anesthetics
Community Health Service
Dermatology
Environmental Health
Epidemiology
Health Development
Industrial Health
Internal Median?.
Neurology
Obstetrics & Gynecology
Ophthalmology
Otolaryngology
Pediatrics
Pharmacy
Psychiatry
Public Health
Radiology
Surgery
Other clinical sciences

Geography (min. and social)
Political Science
Sociology
Other social sciences (excluding history)

F. OTHER SCIENCES
This category includes sciences which cannot be readily classified

under one of the above named fields, but excludes most of the areas
generally included in education, accountiii7WISesa administration,
history, home economics, law, and library science.
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INSTRUCTIONS FOR PERSONNEL FORM A

1. Include the number of students who are enrolled as undergraduate
or graduate Fedora in all departments within each of the fields
of science. Include those enrolled in regularly scheduled
courses for definite credit and those earning variable credit
in scheduled or nonscheduled work.

2. No individual should be counted more than once. The count is
of individuals as majors, not of enrollments in courses.

3. Enter data for a single point in time during the academic year.
Select that period which will provide data most representative
for the year and for which data is available.
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neilltlarpNS FOR PERSONNEL FORM p

1. Student credit hours are computed by multiplying the credits
earned per student in a course by the enrollment.

2. Enter all student credit hours produced during the years,
including those in MEW and offcampus work.
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INSTRUCTIONS FOR PERSONNEL FROM C

1. Enter the full-time equivalent number of persons who are employed
on the teaching staff in the various fields of science and are
paid from the General Fund. Two persons employed half time by
the college or university would, for example, be counted as onefull time equivalent person. The college's or university's
definition of full -time and part -time employment will be acceptable
as a basis for computation.

2. Members of the teaching staff may carry on research and provide
direct administration of the teaching function as port of their
duties. The time given to research should be excluded (1) if
the terms of appointment for an individual specificnlly designatea proportion of his total time in a research position, or (2) if
a proportion of his time is designated for research on a current
project and is supported by funds contained in a separately
budgeted account. The time given to administration should be
excluded only if it is related to a non-instructional function.

3. Any time spent in teaching by persons in the category of Professional
Staff with Research Appointments should be included in computing the
full-time equivalent teaching staff if that time can be identified
and if the person on ResearctAppointment contributes to student
credit hours recorded by the institution.

4. Enter data fw%-.s.ii*le 01.210 in time during the academic year.Select that pertod w'4.chwilleirbvide dtta most representative forthe year and for which data is available.
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INSTRUCTIONS FOR PERSONNEL FORM D

1. The definition of teaching staff shall be that put forth in
the General Instructions.

2. Exclude persons employed part -time, most notably graduate
students who as teaching fellows or graduate teaching assistants
are not fulltime employees.

3. If a member of the teaching staff who is a full -time employee
of the institution receives part of his salary from a non -
General Fund source, either Federal or non-Federal, in order
to carry on science research or education, he should be counted
under "Total Number of Staff" but excluded from the category,
"Number Paid Totally from General Fund."

4, The term "Salary" refers to the basic salary paid from institu-
tional and/or Outside sources which is designated by the Insti-
tution as the individual's compensation for the performance of
normal duties. Excluded is compensation for teaching or research
during the summer, whether the summer compensation came from
institutional or outside sources. Excluded are any supplements
to the basic salary which are received during the academic year
from outside sources for consultation or the conduct of research
beyond the normal and regular duties.

5. Enter data for a single point in time during the academic year.
Select that period which will provide data most representative
for the year and for which data is available.

6. The percentage figure need not be calculated and entered if
figures on Total Number of Staff and Number Paid Totally from
the General Fund are entered.

246



11111 11111

11111 11111

11111 11111

11111 11111

11111 11111

11111 11111

110 III
11111 11111

11111 11111

11111 11111

11111 11111

11111 11111

1 1 Ill
11111 11111

11111 II
11111 11111

11111 NI
11111 In
11111 11111

11111 11111

11111 1111

11111 1111

11111 11111

11111 11111

11111 II
11111 11111

11111 11111

11111 11111

11111 11111

11111 11111

11111 11111

11111 11111

MI 1101
1111 1111

IIII VIII
MI 11111

11111 11111

11111 11111

11111 11111

11111 11111



90

INSTRUCTIONS FOR PERSONNEL FORM E

1. The definition of teaching staff shall be that put forth in the
General Instructions.

2. The term "Salary" refers to the basic salary paid from institu-
tional and/or outside sources which is designated by the insti-
tution as the individual's compensation. for the porfnrmance of
normal duties. Excluded is compensation for teaching or re-
search during the summer, whether summer compensation came from
institutional or outside sources. Excluded are any supplements
to the basic salary which are received during the academic yearfrom outside sources for consultation or the conduct of research
beyond the normal and regular duties.

3. The amount of the salaries, paid to members of the teaching staffwho are full-time employees of the institution, which comes from
a non-General Fund source, either Federal or non-Federal, should
be included in "Total Salaries" but should be excluded frac
"Amount from General Fund."

4. The percentage figure need not be calculated and entered if thefigures on Total Salaries and Amount from General Fund are bothentered.
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INSTRUCTIONS FOR PERSONNEL PORN F

1. The aim of Form P is to obtain for a single academic year a
breakdown of salaries (exclusive of extra compensation which
is paid for summer teaching, research, or other activity) of
the members of the teaching staff employed full time, by source
of the salaries. Apart from funds included under the category
"Institution's Own FUnds" (G of NonFederal Sources), the Asada
from which salaries are paid would come from grants, contracts.,
or restricted gifts made to the colleges or universities far
special research or educational projects.

2. The definition of teaching staff shall be that put forth in the
General instructions.

3. Some definitions of fUnding units employed in the study.

am in reporting salaries paid from Federal funds expended
within the category of "Federal Sources," include those
Federal fUnds channeled through State agencies.

b. Under "State Governments," include only salaries paid from
funds designated or "earmarked" for special R&D or educational
projects by the state government and its agencies. Exclude
salaries paid from general purpose appropriations by the
leg:isle-. ? to the institution.

c. Under .t 1. Governments," include salaries paid from fundsfrom sty, municipal, or other local governments and their
agene.s.

d. Under "Foundations" include salaries paid from funds received
from ran profit philanthropic foundations and trusts not
affiliated with your institution, such as the Carnegie, Ford,
Kresge, or Rockefeller Foundations. Salaries paid from fluids
of foundations which are affiliated with, or grant solely to,
your institution should be included under "Institution's Own
Funds", unless such fUnds were earmarked for a separately
budgeted R&D or educational project by the original source
and the foundation serves primarily as an accounting agency.
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(Instructions for Personnel Form F)

e* Under "Voluntary Health Agencies" include salaries paidfrom funds received from voluntary health agencies, suchas the American Cancer Society and the American HeartAssociation. Salaries paid from funds specifically
designated for R&D or en educational project and derivedfrom a health agency that is a unit of a State or local
government should be reported under "State" or "Local
Government." Salaries paid from Hinds from professionalsocieties such as the American Medical Association andthe American Dental Association should be reported under"Other Outside Sources."

f. Uhder "Industries" (including trade associations) includeall salaries paid from funds received from profit-making
organizations, whe*...r engaged in production, distribution,research, service, or other activities. Do not include
salaries paid from grants and contracts from non-profit
foundations financed by industry, which should be reported
under "Foundations." Include under "Michigan based"
industries not only those with home offices in Michigan,but those which carry on within the state one of the profit-making, economic activities noted above.

g. Under "Other Outside Sources" report salaries paid from
any additional funds received from outside sources otherthan those already noted, and which were earmarked forR&D or an educational project by the source. Examplesinclude gifts, grants, or contracts received from privateindividuals or professional societies.

t. Vuder "Institution's Own Funds, 2. Other loads, "" includesalaries paid from any funds, apart from the General Fund,the use of which the college or university was free todesign/she.
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INSTRUCTIONS FOR PERSONNEL FORM G

1. Professional Staff includes those with at least a Bachelor'sdegree or its equivalent.

2. The term, "Research Appointment," shall apply to those who are
specifically designated by the college or university as occupying
research positions and who engage directly in research or develop-ment, or the administration of it. Any time given to teaching bymembers of the Professional Staff with Research Appointments shouldbe excluded in computing full time equivalent research contributionsif (1) the terms of appointment for an individual specifically
designate a proportion of his total time to be used in a teachingcapacity; or (2) by formal arrangement he assumes teaching respon-sibility and contributes to student credit hours recorded by theinstitution.

3. The proportion of the time of an individual on the teaching staffor faculty, which is designated by terms of his appointment to bespent in research, shall be included in the computation of the full-time equivalent of Professional Staff with Research Appointments.

4. Graduate students working toward a higher degree should be includedonly if they are not designated as graduate assistants.

5. Under the Number (No.) column, enter only a total figure. Thisfigure would include a count of all professional staff with researchAppointments whether employed full or part time.

6. Enter data for a single point in time during the academic year.Select that period which will provide data most representative
for the year and for which data is available.
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II TRUCTIONS FOR PERSONNEL FORM H

1. Use the definitions of Professional Staff with Research Appoint-
manta put forth in the General Instructions and in Instructions
for Personnel Form G.

2. Use the definitions of funding units put forth in Instructions
for Personnel Form F.
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INSTRUCTIONS FOR PERSONNEL FORM I

1. Enter the number of each category of graduate assistant paid bythe Institution's Own Funds or Other Funds. Uhder Other Fundsinclude Federal FUnds or nonFederal Funds from outside thecollege or university.

2. Do not include students doing graduate work who were employedon a basis considered by the college or university to be fulltime.

3, Include Graduate Teaching Fellows under the category of
Graduate Teaching Assistant (Grad. Telt. Asst.). If a graduatestudent is a full time teacher, include him in the proper categoryin Forms D and E.

4. Include under Graduate Research Assistant (Grad. Res. Asst.)those who were specially designated primarily to do researchand were actively engaged in it. If a graduate student is employedas a full-time researcher include him in Forms G and H.

5. Include under Other Graduate Assistants those whose employmentwas neither clearly instructional (teaching) nor research innature. A gradua+e LoAbent employed full time with mixed dutiesshould be included in either Form D or 04 dependent upon whetherhis activities ar weighted toward instruction or toward research.

6. Enter data for c single point in time during the academic year.Select that period which will provide data most representativefor the year and for which data is available.

20
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INSTRUCTIONS FOR PERSONNEL FORM S

1. The aim of this form is to obtain for a given period within oneacademic year (1965-66) the breakdown of the number of graduate
assistants and teaching fellows paid from various sources of
support.

2. Include Teaching Fellows under Teaching Assistants (TchAsst.).Employ the same bases as were used in Form I in distingu4shing
Research Assistants (Res. Asst.) and Other Graduate Assiauanta(Other).

3. Use the definitions of funding units put forth i Instructionsfor Personnel Form F.

e. Enter data for a single point in time during the academic year.Select that period which will provide data most representative
for the year and for which data is available.
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STUDENT QUESTIONNAIRE ON IMPACT OF FUNDS
FOR SCIENCE EDUCATION AND RESEARCH ON

MICHIGAN PUBLIC INSTITUTIONS OF HIGHER EDUCATION

To: Students in the State Supported Colleges and Universities of Michigan_

This questionnaire is one of several data-collecting instruments being employed
in a study of the impact of Federal and non-Federal funds for science research andeducation upon the twelve, four.-year, state-supported colleges and universities inMichigan. The study is sponsored by the National Science Foundation and has the
support of each of the twelve state institutions. The Michigan State Board of Edu-
cation and an Advisory Group of representatives from business, industry, and laborare related parties.

The questionnaire is designed to be administered to senior majors, degree-
seeking graduate students, and students pursuing first professional degrees inscience and engineering. The purpose of the questionnaire is to obtain a sample
of student perceptions of the impact of Federal and non-Federal funds on science
research and education programs in the institutions. A specific end is to obtain

--data on the impact of differeLt kinds of financial assistance upon the-academic
activities and career plans of students.

The information gained through this questionnaire will make an important
contribution to the conclusions of the study. Hence we hope you will give it
your immediate and thoughtful attention. The responses which are given will be
treated confidentially. All tabulation and analysis of data will preserve the
complete anonymity of the respondents.

Paul L. Dressel
Director of Institutional Research, Michigan State University
Director of Study on Impact of Federal and non-Federal Funds on Science Research

and Education

Instructions:

1. An answer sheet is enclosed with the question booklet. Please mark
the one answer to each item applicable to you in the appropriate
space on the answer sheet.

2. In marking your answers, please use a No. 2 pencil or the pencil which
is the closest one al hi767,6-i'RE:-T7Oilki:FEWFaUss.

3. Make only one mark for each item.

4. Do not make any marks in the 0 column.

5. When you have completed 1:te questionnaire, please put it in the enclosed
addressed envelope and return it by U.S. mail, unless other instructions
for return are requested in an accompanying leaFF7-ReiTirboth the
gaiiraTtilirtooklet and-ffie--answer sheet.

44$ 264
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Background Information

1. Institution you are currently attending:

1. Michigan State University
2. Michigan Technological University
3. University of Michigan
4. Wayne State University
5. Western Michigan University

_ 2.. Age at last birthday:

1. 20 or under 6. 29 or 30
----2. 21 or 22 7. 31 or 32
__---3. 23 or 24 8. 33 or 34

4. 25 or 26 9. 35 or over
5. 27 or 28

3. Marital status,:

1. Single
2. Married, spouse employed
3. Married, spouse not employed

4. Major field of study (the inclusions
noted below indicate areas concerning
which there might be debate, not the
areas most clearly included in the
categories)

1. Engineering (include Agricultural
Engineering in this category)

2. Physical Sciences (include Mathe-
matics, Statistics, and the Earth
Sciences in this category)

3. Life Sciences - Biological (include
Physical Anthropology, Anatomy,
Pharmacology, Pathology, and Physi-
ology in this categoryi

4. Life Sciences - Agricultural
5. Life Sciences - Medical (include

Health Sciences, Dentistry, Veteri-
nary Medicine, and all clinical
sciences in this category)

6. Psychology
7. Social Sciences (include Agricultural

Economics, Social Anthropology, and
Economic and Social Geography in
this category)

8. Other Sciences.

5. .Degree currently being sought:

1. Bachelor
2. Master
3. Ph.D.
4. First professional degree (include

M.D., D.D.S, and D.V.2.)
S. Other

6.

8. Source of assistance (non-Federal)
designated in Item 6

1. Private foundation
2. Private industry or business
3. University
4. Other
B. None

Stretch-out of Graduate Study for a Master's_._.
bialree

Answer items 9 through 15 only if you are--
a graduate student, or intend to become a
graduate student, pursuing a master's or
Ph.D. degree. Otherwise, go on to item 16.

***

Use the following key to answer items 9
through 13:

Key: 1.

2.
3.
4.
5.
6.
7.
8.
9.

One year or less
1-2 years
2 years
2-3 years
3 years
3.4 years
4 years
4-5 years
5 years or more

In your opinion, how much time is needed to
complete the requirements for a master's
degree in your field of science under the
various conditions of student financial
assistance described in items 9 through 13?
9. Time needed by a student who holds a

graduate scholarship or fellowship
without required duties.

10. Time needed by a student who holds a
half-time teaching assistantship or
teaching fellowship.

11. Time needed by a student who holds a
half-time general duty assistantship.

12. Time needed by a student who holds a
half-time research assistantship.

13. Time needed by a student who neither is
employed nor requires any of the types
of financial support described in items
9 through 12.

***

14. Do you think that the period of time
it takes to obtain a master's degree
is too long?

Current type of assistance being re-
ceived (other than loans)

1. None

1. Yes 2. No 3. Uncertain
If your answer to item 14 is Yes, answer
item 15. Otherwise, go on to item 16.

15. As contributor to excessive time stretc'
2. General duty assistantship out in obtaining a master's degree
3. Teaching assistantship or

fellowship
teaching 1. the degree requirements set by the

granting institution are of prime
4. Research assistantship importance.
5. Fellowship 2. the burden of the duties associated
6. Scholarship with an assistantship or teaching
7. Traineeship fellowship are of prime importance.
8. Other 3. both of the factors noted in choices_

7. Source of assistance (Federal) designa-
ted in Item 6

1. NIH 7. Other
2. DOD 8. None
3. AEC
4. NASA
S. NSF
6. Office of Education

a

1 and 2 are very important, and it
is impossible to distinguish which
is more important.

4. neither of the factors noted in
choices 1 and 2 is of prime impor-
tance.



Stretch.-out of Graduate Study for a Ph.D.
begree

-Answer items 16 through 22 only it you are
working for, or intend to work for, a Ph.D.
degree. Otherwise, go on to item 23.

**iv

-Use the follo,ving key to answer items 16
- through 2U.

Apy:_1._3 years or less
2. 3 -4 years
3. 4 years
4. 4-5 years
5. .5 years
6. 5-6 years
7. 6 years
8. 6-7 years

. 9. 7 years or more

In your opinion, how much time is needed to
complete the requirements for a Ph.D. degree
-in your field under the various conditions

--of student financial support described in
items 16 through 20? Assume that the student

- starts with a bachelor's degree and receives
----a given type--of--ass-istance continuously from

the start of the doctoral program through
--the-completion of his dissertation.

16. Time needed by a student who holds a
graduate scholarship or fellowship
without duties.

17._ Time needed by a student who holds a
half-time teaching assistantship or
fellowship.

18. Time needed by a student who holds a
half-time general duty assistantship.

19. Time needed by a student who holds a
half-time research assistantship.

20. Time needed by a student who neither
is employed nor requires any of the
types of financial support described
in items 16 through 19.

* * *

_ 21. Do you think that the period of time
it takes to obtain a Ph.D. degree is
too long?

1. Yes 2. No 3. Uncertain

If your answer to item 21 is Yes, answer
item 22. Otherwise, go on to item 23.

22. As contributor to excessive time
stretch-out in obtaining a Ph.D.
degree
1. the degree requirements set by the

granting institution are of prime
importance.

2. the burden of the duties associated
with an assistantship or teaching .

fellowship are of prime importance.
3. both of the factors noted in choices

1 and 2 are very important, and it
is impossible to distinguish which
is more important.

4. neither of the factors noted in
choices 1 and 2 is of prime impor-
tance.

Preferred Methods of Support

23. In your opinion, which method of
assistance has the most prestige?

I. General duty assistantship
2. Teaching assistantship or fellowship
3. Research assistantship
4. Fellowship
5. Scholarship
6. Traineeship
7. Other
8. No opinion

24. Which method of assistance would you
consider most helpful to your pro-
fessional development?

1. General duty assistantship
2. Teaching assistantship or fellowship
3. Research assistantship
4. Fellowship
5. Scholarship
6. Traineeship
7. Other
8. No opinion

25. If you were--planning -to continue your
studies next year and were able to
obtain any type of support, which
method of support would you prefer?

1. General duty assistantship
2. Teaching assistantship or fellowship
3. Research assistantship
4. Fellowship
5. Scholarship
6. Traineeship
7. Other
8. No opinion

26. Did the amount of financial aid to be
received influence you to attend the
institution where you have currently
enrolled?

1. Very much
2. Somewhat
3. Relatively little
4. Not at all
5. Not receiving aid

27. Without the financial aid you are re-
ceiving would you be able to pursue
your studies at this time?

1. Yes 3. Uncertain
2. No 4. Not receiving aid
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Educational Experience

.7_

* *

Listed below in items 28 through 34 are
some possible effects of the research
carried on by professors upon their teach-
ing activity. Use the following key to
indicate whether or not you agree with the
statement of effect set forth in each item.

.Key.: 1. Agree strongly
2. Tend to agree
3. Uncertain
4. Tend to disagree
5. Disagree strongly

28. Research keeps a professor abreast of
his field.

29. Research leaves a professor too little
time for classroom preparation.

_30. Research results in the introduction of
highly relevant material into a course.

31. Research results in the introduction of
material which assumes a higher level
of sophistication than most students
have.

32. Research makes a professor unavailable
for personal conferences regarding
matters pertaining to the course.

33. _Research stimulates a professor's
desire to teach.

34. Research has no effect on the quality
of teaching.

* * *

35. Are you, or were you, employed or sup-
ported financially as an undergraduate
research assistant to a member of tne
faculty or research staff of the college
or university which you are attending
or attended as an undergraduate?

1. Yes 2. No

If Yes, please answer item 36. Otherwise,
go on to item 37.

36. Did the activity as an undergraduate
research assistant contribute positively
to your educational development in your
area of scientific interest and focus?
1. Very much
2. Somewhat
3. Relatively little
4. Not at all

37. How would you evaluate your learning
experience as a student in undergrad-
uate courses taught by graduate teach-
ing assistants or graduate teaching
fellows?
1. Very satisfactory
2. Generally satisfactory
3. Generally unsatisfactory
4. Very unsatisfactory
5. No such experience

The remaining items on the questionnaire are
to be answered only by graduate students who
are currently pursuing a master's or Ph.D.
degree. If you are an undergraduate or a
student pursuing a first professional degree,
do not answer any item beyond item 37.
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38. On the basis of your experience do
you think that individual professors
have more graduate students assigned
to them than they have time adequately
to supervise or assist?

1. Usually
2: Sometimes
3. Rarely
4. Never
5. Uncertain

39. How would you evaluate your learning
.

experience as a student in graduate
courses taught by graduate teaching
assistants or graduate teaching fellows
1. Very satisfactory
2. Generally satisfactory
3. Generally unsatisfactory
4. Very unsatisfactory
5. No such experience

40. What do you plan as your primary ac
tivity after completing work on the
degree you are currently pursuing?
1. Purim:I-another graduate or pro-

fessional degree program.
2. Do research in a university with-

out pursuing a degree.
3. Engage in university or college

teaching and research.
4. Engage in elementary or secondary

teaching and/or research.
5. Engage in business and industry

service and/or research.
6. Engage in government service and/or

research.
7. Become self-employed.
8. Other.

The remaining items on the questionnaire are
to be answered only by graduate students
who currently hold a graduate teaching
assistantship or teaching fellowship, a
graduate research assistantship, or a gen-
eral duty graduate assistantship. If you
are a graduate student not in one of these
categories, do not answer any item beyond
item 40.

Work Experience as a Graduate Assistant or
Teaching Fellow

41. The most significant benefit that one
could gain from holding the type of
an assistantship or teaching fellowship
which he deems most desirable is that
it could provide

1. a source of income.
2. a means of becoming more proficient

in the subject matter of a field
of science.

3. an opportunity to learn research
techniques and methods.

4. an opportunity to gain teaching
experience.

5. other.

42. Have your assistantship or teaching
fellowship duties been related to the
area of future employment you intend
to pursue?

1. Very much
2. Somewhat
3. Relatively little
4. Not at all



. How do you think you are viewed, as a
graduate assistant or teaching fellow,
in the eyes of the university's pro-
fessional staff?

1. Accepted by most senior staff as
a valued peer

2. Regarded and respected as an intern,
but not as a full-fledged colleague

3. Regarded as a "hired hand", in a
status between clerical and pro-
fessional staff

4. Regarded on a par with clerical staff
5. Viewed as just another graduate

student

44. How would you generally evaluate the
procedures of supervision by faculty
or research director over your work
as a teacher, researcher, or general
assistant?

1. Very satisfactory
2. Generally satisfactory

- 3. Uncertain
.4. Generally unsatisfactory
5. Very unsatisfactory

45. Do you feel that you are too closely
and rigidly supervised and directed
by faculty or research director?

1. All of the time
2. Most of the time
3. Some of the time
4. Never

---46. Do you feel that faculty or research
directors pursue their individual
interests to the neglect of adequate
supervision and direction over your
work as teacher, researcher, or
general assistant?

1. All of the time
2. Most of the time
3. Some of the time
4. Never

-47. What is the number of hours you spend
_ per week fulfilling the duties of

your graduate assistantship or teach-
ing fellowship?

1. 0-2
2. 3-5
3. 6 -8

4. 9-11
5. 12-14
6. 15-17
7. 18 -20
8. over 20

48. Is the work connected with the duties
of your graduate assistantship or
teaching fellowship routine?

1. All of the time
2. Most of the time
3. Some of the time
4. Never

49. Do you feel that the duties you
perform related to your assistantship
or teaching fellowship make reasonable
use of your abilities?

1. All of the time
2. Most of the time
3. Some of the time
4. Never

50. Do you feel that your duties are
important as part of your professional
training?
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QUESTIONS FOR DISCUSSION WITH TOP ADMINISTRATORS

I. What relationship exists between the objectives and goals of the
institution and the availability of outside funds, public or
private, for science research?

A. What kind of a program of science research, if any, is basic
for the attainment of the fundamental goals of the institution?

B.' Is a significant contribution to the instructional program
of the institution made by the support of science research?
If significant, in what major ways?

C. Are science research funds from outside sources necessary
or highly desirable for the attainment of the institution's
goals or are the institution's on funds adequate?

II. What have been some of the specific impacts which the availability
or lack of availability of outside funds for research have had
upon the institution? Impact upon:

A. New academic programs established or which the institution
desires to establish?

B. The historic balance or relative emphasis among the
scientific disciplines?

C. The kinds of research conducted - e.g., areas of research;
basic or applied; "big" science or "little" science

D. Quality and compensation of faculty and type of faculty
needed to attain the institution's purposes

E. Numbers and quality of students in science areas

F. Other

III. If greater amounts of research funds.from outside sources are
needed and desired by the institution, are there any scientific
areas which can be designated as having been assigned highest
priority?

IV. If awards for science research by outside sources are needed and
desired, are some means of conveyance of research awards considered
more appropriate to the attainment of the institution's goals than
other weans? e.g.:
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A. General or broad purpose awards vs. project awards

B. Grants or contracts?

C. Awards to the institution, to research bureaus, to academic
departments, or to individuals

V. Are awards for scientific research from some outside sources offunds preferred over awards from other sources? If so, why? e.g.:

A. Are different programs supported by Federal and nonfederal
sources?

B. Are the means of conveyance and the terms of awards of some
sources more conducive to the attainment of the institution's ___goals than those of other sources?

VI. What is the level of coordination in the process of making science
research awards to the various state colleges and universities?

A. Is there any evidence of the coordination of science research
awards:

1. oy the granting agencies?

2. by persons or groups within the State university and
higher education systems?

B. Does an award from one source supplement an award from another
or tend to stimulate a similar award from another source?

C. Do current patterns of support among the state colleges and
universities give adequate consideration to:

1. Geographical spread of research opportunities among
scientists?

2. Promotion of economic development of regions (also
responses from some leading,business and labor leaders
in the state will be obtained on this)

3. Promotion of science education as a general social
benefit or cultural gain?

Meeting the educational needs and demands for graduate
programs in "new" or developing universities?
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5. Promoting scientific advance as such, rather than
specific missions of agencies?

6. Acceptable criteria of balance among the fields of science?

VII. In what ways, if any, do the institutions in the state presently
cooperate to plan and conduct joint programs of scientific research
and of science education at the graduate and undergraduate levels?
Should such cooperation be increased?

VIII. What have been the most important, specific impacts upon the
institution of outside funds which contribute to science education
(instructional programs)? Such funds would provide for buildings

-and equipment, student assistance, and support of special programs.
e.g.:

A. Contributions to the undergraduate science program?

B. Contributions to the graduate science program?

C. Relationships, if any, of institutes for elementary,
secondary, and college teachers to curriculum and to
program development, to faculty improvement, and to
the public service function of the institution.

IX. What major changes, if any, have occurred in the organizational
structure of the institution and in the functions of its personnel
which have resulted from an increased use of outside funds for
science research and science education programs?

A. Establishment of special bureaus or agencies for science
research or education?

B. Establishment of a coordinating agency in the central
administration?

C. Changed role of the business office?

D. Changed procedures in
research or education
of a science research
role of:

acquiring and administering science
funds? In the formulation and conduct
or educational project, what is the

1. the individual faculty member?

2. the peers of the faculty member who is an
investigator or director of an educational program?
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3. related deans and department chairmen?

4. members of the central administration?

X. If an increase in funds is needed and desired by the institution
during the next few years for science research and education,
what uses for the funds would be emphasized and what sources
would be expected to provide these funds?

A. Ideally, how would the funds be allocated among uses for
capital improvements and for direct expenditures on research,
student assistance, and programs for improvement of science
education?

B. What expectations, if any, does-the institution have as to
the relative roles of general state appropriations, special
state and local grants, Federal grants and contracts, and
private industry and foundation grants in providing the funds?

272



111

=Env= ITEMS FOR DERMOT CHAIRMEN AND FACUIN

How are the aims or goals of your department related to the conduct
of scientific research?

A. Is there a relative ranking in importance among the aims of
undergraduate instruction, graduate instruction, and conductof research?

B. Now are the aims and goals of the department related to the
goals or mission of the college or university?

About ghat proportion of the members of your department
spend at least 20% of their time in research activity?

D. Is the research activity of the members of your department
strongly supportive and/or seriously restrictive of the
instructional activity of the department?

II. What factors are important in determining the initiation and
conduct of a research project at the college or university?

A. How significant are the following factors?

1. Interest of an individual researcher

2. Facilities of the institution for given types of research

3. Availability of professional personnel to assist in
the project

4. Availability of "seed money" provided by the institution
to begin a research project

a. Does the institution have an established policy of
providing such funds?

b. Does.funding of a project Wane source help or hinder
receiving fUnds from other sources for that project?

5. Availability of major outside funds to finance the project

6. Other
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R. In the conduct of research sponsored by an outside agency
which provides funds, do you customarily see confliet or
coincidence between the aims of the principal investigator/a
and the

1. mission of the sponsor

2. advancement of the state of the sciences

3. science instructional process

4. overall development and fulfillment of the aims of
the- college or university-

III. What characterizes the type of research which you and others in
your field of science at yourAnstitution would most like to have
carried on at the institution? Why?

A. Preference for basic or applied research?

B. Research under grant or contract?

C. .Research conducted under grants to individuals or to the
institution, the department, or 4: special research bureau
Or institute

D. Research carried on by individuals or larger-scale projects
with many persons involved.

E. Are there some outside sponsors providing hinds for which you
would prefer to do research in comparison to others? Why?

1. Federal (any particular agency or agencies you prefer
or do not prefer)

2. Non-Federal - state and local governments, private industry
or foundations?

F. Are there particular fields of research which you and others
in your field of science think that your institution should
seek to develop most strongly by gaining research grants from
outside sources?
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IV, What is the basic decisiamanking process in the initiation and
conduct of science research or science education projects at yourinstitution?

A. Who makes the following decisions?

1. Decision on the scientific or educational soundness of theproposal

2. Decision on the adequacy of the project to promote the
institution's goals

3. Decision rix released time for faculty and the availability
of physical space

4. Decision on the ability of the institution to share direct
costs or assume part of overhead costs

or

B. What role in proposal review and decision making df Mhe
following play?

1. Individual investigator

2. Faculty committees

3. Department chairmen and deans

4. Members of the institutions central administration

C. Does your department have any long-range planning activities
to consider:

1. Future research and instructional programs

2. Faculty and staff which will be needed

3. Funds needed and probable future sources for research and
instructional programs

V. What are some specific impacts upon the institution and its policies
which result from either the presence or the lack of funds for
science research.

A. Impact on the recruitment and retention of the type of faculty
neet**.i to attain the institution's fundamental goals and purposes
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B. Impact on the internal organization of your department and
other science departments - role of departmental chairmen,
of research oriented faculty ca4Wed to_nen4research_oriented______faculty

C. Impact on the availability of equipment for research and
instruction

1. To what degree is research equipment eventually used
in instruction?

2. Is the utilization rate of equipment purchased under
research funds high or low? What are the criteria for
judgment?

D. Impact on financial support programs for graduate students.
What objectives does the institution pursue in its support
of graduate students from its own or from outside fUnds?

1. Provide a livelihood for the students

2. Gain professional teaching and/or research assistance

3. Provide training to graduate students in teaching and/or
research

VI. What is the extent of the use of outside facilities in research by
the science faculty of your institution?

A. Are there numerous and common activities of inter-institutional
cooperation in research between your institution and others?
Examples, or problems making it difficult.

B. Have your faculty members made use of Federally-supported
national centers for science research?

C. Does your. faculty place major reliance on their own institution's
facilities and local setting for research activity?
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INTERVIEW QUESTIONS RELATING TO SCIENCE EDUCATION PROGRAMS

I. How are science education programs designed within -the institution?

A. What criteria are used to decide what area of science should
be emphasized within a program?

B. What criteria are used to decide what type of student shall
be related to a program? In the institutes, what criteria
of selection are employed?

C. What criteria are used to determine specific directions of
a program?

1. If equipment purchase program - criteria for deciding
the type of equipment needed.

2. If an instructional program - criteria for deciding
specific course content and approach (e.g., emphasis
on science methodology, science demonstration, science
substantive content).

D. What role do persons in different positions in the institution
play in initiating and developing a proposal to submit to a
sponsor for consideration?

1. Individual faculty members

2. Department chairmen and deans

3. Academic administrators in the central administration

4. Fiscal officers

E. Do funds provided by an outside sponsor of a science education
. program tend to dra* some of the institution's own funds to

the program? tend to draw funds of other sponsors to th2
program?

II. What are the major impacts of science education.programs on the
institution?

A. How are staff selected for science education programs - how
are they related to the regular academic departments and
their functions?

B. How are science education programs related to research activity?
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C. How are sponsored science education institutes related to
the development of other science programs and curricula in
the institution?

D. Do sponsored science education institutes help to attract
high quality students into regular academic programs of
the institution?

1. Attract freshmen who are influenced by secondary
teachers attending institutes?

2. Attract graduate students who move toward higher
degrees after attending institutes?

E. Have faculty members in the institution gained significant
training from college teacher institutes held on other
campuses?

F. How do you rate the level of equipment utilization provided
through science equipment programs? High, medium, or low?
What is the basis for the estimate?

Evaluation of science education institutes

A. Do you have a method of assessing the impact of a program
on participants? If so, what are the results?

B. Do you have a method of assessing the impact of a program
on the communities to which participants return? If so,
what are the results?

C. Do you have means of determining whether the level of
competence of participants is increasing, staying steady,or decreasing over time? If so, what is the tendency?

D_ . Do _you have ,adequate means of communicating the existence-
of problems or a need for changes in a program to the
sponsor?

1. If so, what means are employed?

2. If not, do you have proposals to better communication?

278



117

Some Questions for Written Reskonse by Membersof the Advisory Committee of the' Selene° Research Impact Study

1. The rates at which our knowledge is expanding and our technology ischanging are such that the goals of undergraduate education are shif-ting away from specific knowledge and skills toward mastery of modesof inquiry and problem solving. The assumption is often made thatbusiness and industry can 'and should supply training programs to pro-vide the specific knowledge and skills. This trend places emphasisin the college& and universities on research involvement of under-graduate faculties and students as well as of graduate and researchfaculties and their students. Such emphasis demands more in the wayof facilities and time, and is more expensive than traditional patternsof structured group instruction, yet the individual may be less wellprepared for initial employment.

Do you find the preceding statement essentially correct?

If not, wherein is it inaccurate?

How do you think these difficulties should be resolved?

2. Publicly supported institutions of higher education have been criti-cized because so little of their research appears to have direct andimmediate application to problems of the state and the people, business,and industry which support the institutions.
University faculties,however, point to the fact that the larger part of research supportcomes from federal or foundation sources which are usually not particu-larly oriented to the support of the type of research which has impli-cations limited to a single state or region. Faculty members, too,often display concern about possible overemphasis on "applied" researchor on development and argue that most of this should be done by otheragencies than the university.

What comments do you have on these points of view?

Should there be more support of research devoted to state and regional

problems?

How should such locally-oriented research be supported?

3. Even liberal arts colleges are finding it difficult to hold a strongfaculty (especially in the sciences) unless teaching schedules arereduced and facilities and funds provided so that faculty members can
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engage in research. Research involvement, in turn, leads to demands
for graduate programs to supply graduate assistants to assist in
research and often to assume some of the instructional load. One
liberal arts college dean remarked recently: "It has about reached
the 'point where one cannot maintain an institution of any quality
without embarking on graduate education." Although costs are much
greater at the graduate level and hence total higher education expen-
ditures may increase markedly by this diffusion of research and gradu-
ate education, there are those who argue that there is no alternative.
Research is becoming a way of life of faculty. Furthermore the demands
for graduate degrees in education, business, government and other fields
cannot be met unless graduate education is drastically expanded.

Do you believe that such expansion of graduate education and research is

wise and necessary?

Can such expansion of graduate education and research be financed?

If so, what new or expanded sources of support are to be found?
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Table 2-7.1S

Sources of Funds for Separately Budgeted Research
in Ent7ineeriKby Institution pid Year

121

(in Thousands of Dollars) BEST copy AvAILABLE

Institution
and Sources
of Funds

1957-58 1960-61 1963-64 1964-65 1965-66

Am't. Am't. Am't. Am't. %

U of M
Federal 2,973 77.7 4,303 77.7 6,506 83.9 7,339 87.5 8,460 89.4
Inst.O.F. 4 .1 39] 7.o (24 8.o 369 4.4 579 6.1
Other NonF. 874 843 15.3 627 8.1 683 8.1 423 4.5

3,824 100.0 5,537 100.0

.
7,757

0.11101.11*.NOVIIM

100.0 8,391 100.0 9,462 100.0Total

MSU
Federal 86 33.6 158 36.2 280 38.0 422 46.7 447 45.3
Inst.O.F. 114 44.5 210 48.o 350 47.5 38.9 376 38.1
Other NonF. 56 21.9 69 15.8 107 14.5 14.4 164 16.6

Total 256 loom 437 100.0 737 100.0 903 100.0 987 100.0

WSU
Federal 25 28.1 57 43.2 148 78.7
Inst.O.F. 4 3.0
Other NonF. 64 71.9 71 53.8 4o 21.3

Total 89 100.0 132 100.0 188 100.0

MTU
Federal 233 69.5 223 69.0
Inst.O.F. 25 7.5 11 3.24
Other NonF. 77 23.o 89 27.6

Total 335 100.0 323 100.0

WMU
Fewer al

Inst.O.F.
3 7.1

Other NonF. 14 100.0 39 92.9

Total 14 100.0 h2 100.0

288
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Table 2-7.2S
BEST COPY AVAIUBLE

Sources of Funds for Separately Bucketed Research
in Phzsical Sriences by Institution and Year

(in Thousands of Dollars)

Institution
and Sources
of Funds

1957-58 .1960-61 1963-64 1964-65 1965-66

Am't. Am't. a Amet. Am't. 5 Am't. 5,

U of M
Federal 6,603 94.2 9 556 94.2 14,406 96.0 16,211 97.2 16,531 90.7
Inst.O.F. 17 .2 314 3.1 343 2.3 362 2.2 423 2.3
Other NonF. 3(10 5.6 276 2.7 257 1.7 114 .6 1,27q 7.0

Total 7,010 100.0 10,146 100.0 15,006 100.0 16 ,687 100.0 18,233 100.0

M.SU

Federal 214 85.9 625 94.4 1,779 98.6 1,837 97.6 1,925 97.1
Inst.O.F. 5 1.8
Other NonF. 35 12.3 37 5.6 26 1.4 45 2.4 58 2.9

Total 284 100.0 662 100.0 1,805 100.0 1,882 100.0 1,,083 100.0

WSU
Federal 579 86.0 610 86.4 730 88.7
Inst.O.F. 49 7.3 51 7.2 6 .7
Other NonF. 45 6.7 45 6.4 88 11.6

Total 673 100.0 706 100.0 830 100.0

MTU
Federal 85 30.3 48 15.2
Inzt. 0.F. 10 3.6 14 4.4
Other NonF. 185 66.1 254 80.4

Total 280 100.0 316 100.0

WMU
Federal 47 64.4 88 714.0
Inst.O.F. 8 11.0 11 9.2
Other NonF. 18 24.6 20 16.8

Total 73 100.0 119 100.0

continued

29f
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Table 2-7.2S (continued)

Institution
and Sources
of Funds

1957-58 1960-61 1963-64 1964-65 1965-66

0 Am't. f% Ain't.

CMU
Federal 34 69.4 7 100.0
Inst.O.F.
Other NonF. 15 30.6 7 100.0 14 100.0

Total 49 100.0

.1110...

7
011
100.0 4 100.0 7 100.0

NMU
Federal 30 100.0 23 100.0 10 100.0
Inst.O.F.
Other NonF.

Total 30 100.0 23
11011.!
100.0 10 100.0

CU

Federal 5 83.3 9 50.0 9 31.0
Inst.O.F.
Other NonF. 1 100.0 1 16.7 9 50.0 20 69.0

Total 1 100.0 6 100.0 18 100.0 29 100.0
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Table 2-7.3S

Separatel Bud oted Research E enditures in
Chemistry and Mathematics, 1 3 1

atILLLLITIELgaLEPU
b , Source of Funds

(in Thousands of Dollars)

U of M MIX WSU

Source at' Funds Chemistry Math Chemistry Math Chemistry Math

Federal

NonFederal

Total

1,333

169

1,330

10

1,049

77

434

0

1,410

232

147

1

1,502 1,340 1,126 434 1,642 148

BEST COPY AVAILABLE

295



Table 2-7.4S BEST Co" AVAILABLE

Soureer of Funds for Se ately Budgeted Research in
Life Sciences - Medical, by Institution Year

(ir Thousands of Dollars)

Institution
and Sources
of Funds

1957-58 1960 -61 1963-64 1964-65 1965-66

Am't. Am't. Am't.

U nf M
Federal 2,3143 67.0 3,388 66.9 5,105 75.1 6,102 75.1 6,2h7 74.4
Inst.O.F. 473 13.5 '(6C 15.0 794 11.6 928 11.4 1,00) 11.9
Other NonF. 681 19.3 918 18.1 902 13.3 1,005 13.5 1,145 13.7

Total 3,497 100.0 5,066 100.0 6,8o1 loo.o 8,125 100.0 8,421 100.0

MSG
Federal 4 18.2 151 84.8 201 85.5 221 86.7 831 93.8
Inst.O.F. 12 54.5 13 7.3 26 11.1 26 10.2 28 3.2
Other NonF. 6 27.3 14 7.9 8 3.4 8 3.1 27 3.0

Total 22 100.0 178 100.0 235 100.0 255 100.0 886 100.0

wsU
Federal 083 79.9 1,835 76.9 1,5f)8 78.7
Inst.O.F. 66 2.6 - -
Other NonF. 524 20.1 489 20.5 425 21.3

Total 2,607 100.0 2,385 100.0 1,993 100.0

F3C

Federal 2 50.0 1 25.0 1 33.0
Inst.O.F.
Other NonF. 7 100.0 2 50.0 3 75.0 2 67.0

100.0
....wmme

14. loo.o 100.0 100.0Total 7 4 3
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Table 2-7.5S BESTCOPYAwinABLE

Sources of Funds for Separately Budgeted Research in
LifeSc1ences-,ricu1tu)Instituti,ondyeanar

(in Thousands of Dollars)

Institution
and Sources
of Funds

1957-58 1960-61 1963-64 1964-65 1965-66

Am't. Am't. Am't. Am't. Am't. %

U of M
Federal 23 62.2 41 67.2 54 73.0 96 78.7 166 (48.8
Inst. 0.F.
Other NonF. 14 37.8 20 32.8 20 27.0 26 21.3 2 1.2

Total 37 100.0 61 100.0 74 100.0 122 100.0 la 100.0

MSU
Federal 379 15.1 592 20.9 1,068 32.7 1,406 35.2 2,286 45.8
Inst.O.F. 1,619 64.4 1,812 64.0 1,660 50.9 2,029 50.8 2,153 43.1
Other NonF. 515 20.5 428 15.1 534 16.4 555 14.0 553 11.1

Total 2,513 100.0 2,832 100.0 3,262 100.0 3,990 100.0 4,992 100.0

MITT

Federal 4 10.5 23 5-,.o
Inst.O.F. 4 10.5 2 5.1
Other NonF. 30 79.0 14 35.)

Total 38 100.0 39 100.0
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Table 2-7.6S

Sources of Funds for Separately Budgeted Research in
Life Sciences - Biological) by Institution and Year

(in Thousands of Dollare)

Institutim
and Sources
of Funds

1957-58 1960-61 1963-64 1964-65 1965-66

Ain't . % Amit. Am't. %

U of M
Federal
Inst.O.F.
Other NonF.

Total

MSU
Federal
Inst.O.F.
Other NonF.

Total

WSU
Federal
Inst.O.F.
Other NonF.

Total

MTU
Federal
Inst.O.F.
Other NonF.

Total

WMU
Federal.

Inst.O.F.
Other NonF.

Total.

1,555 70.7 2,246 70.7 3238q 78.2
441 20.0 581 18.3 612 14.1
202 9.2 348 10.9 334 7.8

2,198 99.91 3,175 99.9 f 4,334 100.0

494 40.o 720 48.5 1,811 68.7
642 51.9 644 43.4 658 24.9
100 8.1 120 8.1 169 6.4

1,236 100.0 1,484 100.0 2,638 100.0

832 94.0

53 6.0

885 100.0

3,682 76.9
652 13.6
456 9.5

4,790 100.0

2,044 66.7
841 27.5
177 5.8..

3,062 100.0

857 87.0
13 1.3

115 11.r

985 100.0

12 33.3
6 16.7
18 50.0r.
36 100.0

5 100.0

5 100.0

4,024 74.8
721 13.4
637 11.8

5,382 100.0

2,299 68.5
85o 25.4
204 6.1

3,353 100.0

684 77.3
30 3.4

171 19.3

885 100.0

15 38.5
6 15.4
18 146.1

39 100.0

7 50.0
7 50.0

....
14 100.0

(continued)
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Table 2-7.6S (continued)

Institution
and Sources
of Funds

CMU
Federal
Inst. O.F.
Other NonF.

Total

NMU
Federal
Inst.O.F.
Other NonF.

Total.

OU
Federal
Tnqt.O.F.

Other NonF.

Total

1957-58 1960-61 1963-64 1964-65 1965-66

Ain't . Am't. % Am't. % Am't. Ain't. %

35 100.0 4 100.0

35 100.0 4 100.0

13 100.0 4 100.0 9 100.0

13 100.0 4 100.0 9 100.0

11 100.0 38 100.0 84 100.0

11 100.0 38 100.0 84 100.0
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BEST COPY MINIABLE

Table 2-7.73

Source:, of Funds for Separately Budgeted Research
in Social Sciences by Institution and Year

(in Thousands of Dollars)

12k%

Institution
and Sources
of Funds

1957-58 1960-61 1963-64 1964-65 1965-66

Am't. % Am't. g Am't. Am't. % Am't. %

U of M
Federal 641 49.0 928 49.0 1,389 58.6 1,662 49.6 1,838 43.4
Inst.O.F. 221 16.9 218 11.5 253 10.7 303 9.0 361 8.5
Other NonF. 447 34.1 750 39.5 730 30.7 1,385 41.3 2,033 48.1

Total 1,309 100.0 1,896 100.0 2,372 100.0 3,350 100.0 4,232 100.0

MSU
Federal 201 37.2 233 33.2 270 34.8 316 34.9 462 43.7
Inst.O.F. 320 59.3 420 59.8 348 44.8 426 47.0 417 39.5
Other NonF. 19 3.5 49 7.0 158 20.4 164 18.1 178 16.8

Total 540 100.0 702 100.0 776 100.0 906 100.0 1,057 100.0

WSU
Federal 13 76.5 4 9.3 11 50.0
Inst.O.F. 1 5.9
Other NonF. 3 17.6 39 90.7 11 50.0

Total 17 100.0 43 100.0 22 100.0

WMU
Federal 48 65.8 14 34.1
Inst.O.F. 25 34.2 27 65.9
Other NonF.

-__-- ----
Total 73 100.0 41 100.0

NMU
Federal 6 100.0 27 100.0 16 100.0
Inst.O.F.
Other NonF.

---
I6

____-
100.0 27 100.0 16 100.0Total

(continued)
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BEST COPY AVAILABLE

Table 2-7.7S (continued)

13o

1957 -53 1960-61 1963-64 1964-65 1965-66

Institution
and Sources
of Funds Am't. Am't. o Am't. To Am't. Am't.

Ord

Federal
lnot.O.F.

15 100.0 4 100.0 3 100.0

Other NcTIF.

Total 15 100.0 4 100.0 3 100.0

FSC
Federal 3 100.0
Inst.O.F.
Other NonF.

Total
3 100.0

394
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Table 2-7.85

sources of Funds for Sezarately Budgeted Research
in jszshrztall-ltim2xid Year

(in Thousands of Dollars)

131

Institution
and Sources
of Funds

1957-58 1960-61 1963-64 1964-65 1965-66

Aet. Aet. Aet: Am't.

u of M
Federal 437 92.0 633 91.9 968 94.4 975 85.2 1,216 88.4
Inst.O.F. 2 .4 2 .3 2 .2 98 8.6 103 7.5
Other NonF. 36 7.6 54 7.8 55 5.4 71 6.2 56 4.1

Total 475 100.0 689 100.0 1,025 100.0 1,144 100.0 1,375 100.0

MSU
Federal 7 17.1 100 66.2 168 100.0 201 98.0 209 97.7
Inst.O.F.
Other NonF. 34 82.9 51 33.8 4 2.0 5 2.3

Total 41 100.0 151 100.0 168 100.0 205 100.0 214 100.0

WSU
Federal 79 98.7 106 99.1 93 96.9
Inst. O.F.
Other NonF. 1 1.3 1 .9 3 3.1

Total 80 100.0 107 100.0 96 100.0

WMU
Federal 5 45.5 17 68.o
Inst. Q.F. 6 54.5 8 32.0
Other NonF.

11 100.0 25

...memIntme

100.0Total

CMU
Federal 4 44.4 4o 100.0 6 100.0
Inst. O.F.
Other NonY. 5 55.6

Total 9 100.0 4o ioo.o 6 100.0

(continued)
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Table 2-7.8S (continued)

Institution
and Sources
of Funds

NMU
Federal
Inst. O.F.
Other NonF.

Total

OU
Federal
Inst.O.F.
Other NonF.

Total

19W-58 1900-61 1903-64 1904-65 1965-66

Am' 4. Am' 1i. 1 Ain't. 7 Ain't. % Ain't. %

2 100.0

2 100.0

10 100.0 1 100.0 2 100.0

10 100.0 1 100.0 2 100.0
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Table 3-26

Percent, of Facidty Considering Themselves
Well-Informed of the Research Support

Programs of Four Types of Sponsors

(N 514)

Institution (N)

Percent of Faculty Responding

Federal

State
or Local
Government

Private
Profit
Corporation

Private
Foundation

U of M 96 85.4 21.9 27.1 31.3

MSU 96 80.2 30.2 29.2 41.7

WSU 42 78.6 19.0 16.7 33.3

WMU 42 61.9 21.4 14.3 31.0

MTU 34 55.9 26.5 14.7 21.2

cmu 46 32.6 4.3 6.5 13.0

EMU 37 78.4 21.6 16.2 32.4

NMU 27 48.1 25.9 14.8 22.2

OU 27 77.8 7.4 11.1 25.9

FSC 29 37.9 10.3 10.7 10.3

GVSC 38 44.7 10.5 13.2 26.3

SVSC was omitted as there were only 3 responders.
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13%

Tatle 3-3S

Tondency for the Most Al)le Faculty to he Attracted
To Institutions and Departments Most
Heavily Sforted in Research

(No responses and no opinions eliminated, N , 497)

Institution (N)

U of M 93

MSU 95

wsu 42.

WMU 40

MTU 33

CMU 143

EMU 38

NMU 25

oU 27

FSC 26

GATSC 36

Faculty Responses by Percent

Strong + Some +
Tendency Tendency

No + or -
Tendency

75.3

69.5

65.8

72.5

57.6

65.1

65.8

52.o

74.1

76.9

50.0

23.7

26.3

34.2

27.5

36.4

25.6

34.2

48.o

25.9

19.2

41.7

1.1

4.2

6.1

1+.6

3.8

8.3

310



Table 3-4S*

.Lj14-a

BEST COPY lin.V.ZLE

FoAT,s** of GoIence Suprcrt her Federal Airencle:1

MiollipAnPublic Institutions***
Thousands of Dollars)

195'(-58 1,.)6,`-61 1963-64 1964-65 1965-c%

U of M
NIH
NSF

Total

ICU

WMU

oU

C MU

EMU

NMU

FSC

NIH
NSF

Total

NIH
NSF

Total

NIH
NSF

Total

NIH
NSF

Total

NIH
NSF

Total

NIH
NSF

Total

NIH
NSF

Total

563 724

75 142

638 866

808
140

948

3 105 324 193

3 105 324 193

in!

13 10 16

13

9

9

imE!!!1111.0

10 16

12

12

18 4 40 6
27

45 4 40 6

7

10

12 11

12 11

8 8

10 8 8

2

2

IMP

III1111=10

*Reference to p. (157. of the report
**Data was requested from each institution on NIH General Research Support
Grants, NSF Institutional Base Grants, and NASA Sustaining University
Grants. No institution reported data for this type of NASA grant.

***Institutions not listed either did not have applicable data or did not have
data available at this time.

311



134-b

Table 3-8.1S*

Faculty Opinion on Whether Funds for Sponsored Research Brouiht
Nor Change in Emphasis Among Research Programs in Their

Institution During the Period, 1257-1967

N 519

Percent of Faculty

Institution (N) Yes No
Don't
Know

Short
Tenure
Precludes
Judgment

No
Response

U of M 96 55.2 12.5 18.8 11.5 2.1

MSU 97 47.4 9.3 17.5 25.8

wsu 43 32.6 20.9 27.9 18.6

wmu 42 38.1 9.5 16.7 35.7 IMO

MTU 35 31.4 14.3 28.6 25.7 IN

cmu 46 15.2 13.0 34.8 28.3 8.7

EMU 38 31.6 13.2 26.3 26.3 2.6

NMU 27 40.7 0.0 9.0 7.0 NIP

OU 27 18.5 22.2 14.8 44.4

FSC 29 13.8 24.1 31.0 24.1 6.9

GVSC 39 10.3 15.4 7.7 48.7 17.9

*Reference to pp. 88-92 of the Report.



Table 3-8.2S*

Faoult;sy 01)Inl-n '11 Whothor a ntj:T Cane In Research Emphasis RecultIn

B\zncis DuIn41 the Periods 1957-19671 was in tho
Best Interest of Their Institution and Their Field of Science

N -; 519

Percent of Faculty

No No
Institution (N) Yes No Opinion Response**

U of M 96
Best Interest of Institution
Best Interest of Field of Science

Msu 97
Best Interest of Institution
Best Interest of Field of Science

WSU 43

38.5
36.5

39.2
37.1

7.3
7.3

7.2
11.3

4.2

6.3

5.2

2.1

50.0
50.0

48.5

149.5

Best Interest of Institution 30.2 2.3 67.4
Best Interest of Field of Science 32.6 67.4

WMU 42
Best Interest of Institution 28.6 7.1 64.3
Best Interest of Field of Science 28.6 7.1 64.3

MIU 35
Best Interest of Institution 22.9 2.9 74.3
Best Interest of Field of Science 22.9 77.1

CMU 46
Best Interest of Institution 8.7 91,3
Best Interest of Field of Science 8.7 2.2 2.2 87.0

EMU 38
Best Interest of Institution 28.9 2.6 (8.4
Best Interest of Field of Science 23.7 2.6 2.6 71.1

NMU 27
Best Interest of Institution 29.6 3.7 7.4 59.2
Best Interest of Field of Science 29.6 3.7 7.4 59.2

OU 27
Best Interest of Institution 14.8 3.7 81.5
Best Interest of Field of Science 11.1 7.4 81.5

FSC 29
Best Interest of Institution 10.3 3.4 86.2
Best Interest of Field of Science 6.9 6.9 86.2

GITSC 39
Best Interest of Institution 2.6 2.6 5.2 89.7
Best Interest of Field of Science 2.6 7.8 89.7

*Reference to pp. 88-92 of the Report
**No response includes those who did not recognize a major change in emphasis

(those who did not answer Yes to the item in Table 3 -8.15)
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Table 3-8.3S*

Facultlerthel)ol2LLI-Distilnionon,WIletl'ibutionofFederalGrtans
and Contract:, Amnn the Natural Sciences, Humanities, and Social
Scienceo Has Been in the Best Interest of Their Institution

and Their Field of Science

N 519

Institution (N)

U of M
Best Interest
Best Interest

MSU
Best Interest
Best Interest

wSU
Best Interest
Best Interest

WMU
Best Interest
Best Interest

MTU
Best Interest
Best Interest

CMU
Best Interest
Best Interest

EMU
Best Interest
Best Interest

NMU
Best Interest
Best Interest

OU
Best Interest
Best Interest

FSC
Best Interest
Best Interest

GVSC
Best Interest
Best Interest

96

of Institution
of Field of Science

97
of Institution
of Field of Science

43
of Institution
of Field of Science

42
of Institution
of Field of Science

35
of Institution
of Field of Science

46
of Institution
of Field of Science

38
of Institution
of Field of Science

27
of Institution
of Field of Science

27
of Institution
of Field of Science

29
or Institution
of Field of Science

39
of Institution
of Field of Science

Percent of Faculty

Yes No
No

Opinion
No

Response

28.1 33.3 34.4 4.2
60.4 18.8 15.6 5.2

33.0 27.8 39.2 IMO

51.5 32.0 16.5

44.2 37.2 18.6
67.4 23.3 9.3

21.4 47.6 31.0
47.6 35.7 16.7

77.1 8.6 11.4 2.9
68.6 14.3 14.3 2.9

23.9 28.3 37.0 10.9
32.6 32.6 23.9 10.9

23.7 42.1 31.6 2.6
42.1 28.9 26.3 2.6

14.8 37.0 48.1 VIM

37.0 37.0 25.9

22.2 40.7 37.0
40.7 33.3 22.2 3.7

34.5 13.8 44.8 6.9
31.0 27.6 34.5 6.9

15.4 41.0 38.5 5.1
25.6 33.3 35.9 5.1

*Reference to pp. 88-92 of the Report
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Table 3-8.4S*

Faculty Opinion on the Appropriate Source of Additional Funds
for Research in the Social Sciences and Humanities

N = 519

Percent of Faculty

State and
Federal Local Private Private No No

Institution (N) Government Government Corporations Foundations Opinion Response

U of M 96
Social Sciences
Humanities

MSU 97
Social Sciences
Humanities

33.3
29.2

24.7
24.7

9.4

7.3

8.2
8.2

1.0
1.0

12.5
15.6

13.4
13.4

33.3
38.5

42.3
42.3

11.5
9.4

10.3
10.3

WSU 43

Social Sciences 39.5 11.6 2.3 11.6 25.6 9.3
Humanities 39.5 2.3 25.6 27.9 4.7

WMU 42
Social Sciences 31.0 2.4 9.5 40.5 16.7
Humanities 23.8 2.4 14.3 45.2 14.3

MTU 35
Social Sciences 14.3 5.7 2.9 25.7 34.3 17.1
Humanities 14.3 5.7 2.9 25.7 34.3 17.1

CMU 46
Social Sciences 23.9 6.5 2.2 17.4 30.4 19.6
Humanities 23.9 6.5 19.6 30.4 19.6

EMU 38
Social Sciences 31.6 5.3 10.5 31.6 21.1
Humanities 26.3 5.3 18.4 36.8 13.2

NMU 27
Social Sciences 37.0 3.7 3.7 11.1 37.0 7.4
Humanities 29.6 7.4 14.8 40.7 7.4

OU 27
Social Sciences 40.7 14.8 22.2 14.8
Humanities 37.0 14.8 25.9 22.2

FSC 29
Social Sciences 31.0 3.4 3.4 10.3 48.3 3.4
Humanities 27.6 3.4 6.9 51.7 10.3

OVse 39
Social Sciences 23.1 5.1 2.6 20.5 38.5 10.4
Humanities 20.5 2.6 17.9 46.2 12.8

*Reference to pp. 88-92 of the Report.
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1314-f

Table 3-8.5S*

Faculty inion on Funds Sponsored Research Have
Resulted in Overemphasis for Certain Types of Research

Within Their Own Field of Science

N = 519

Institution (N)

Percent of Faculty

Serious
Problem

A Problem Problem is
but Not Neglibigle
Serious or Nonexistent

No
Opinion

No
Response

U of M 96 12.5 50.0 32.3 3.1 2.1

MSU 97 16.5 /7.4 26.8 6.2 3.1

WSU 43 14.0 51.2 32.6 2.3 MO

WMU 42 11.9 35.7 45.2 7.1

MTU 35 2.9 25.7 48.6 17.1 5.7

cmU 46 13.0 23.9 17.4 30.4 15.2

EMU 38 15.8 26.3 44.7 10.5 2.6

NMU 27 0.0 37.0 40.7 22.2

CU 27 22.2 51.9 22.2 3.7

FSC 29 20.7 20.7 31.0 27.6

GVBC 39 15.4 23.1 23.1 25.6 12.8

*Reference to pp. 92-93 of the Report
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Table 3-9.3S*

Funds fcr Specially Oroanized Projects for the Support
or Improvement of Science Education by Institutions**,

Year) and Source of Funds

134-k

(in Thousands of Dollars)

LEIL.

Institution 1961-62 1962-63 1963-64 1964-65 1965-66

U of M
Federal FUnds 3l4 458 735 852 870
NonFed. Funds 6 6 28 12 9

Total 320 464 763 864 879

MSU
Federal ands 586 521 564 531 449
NonFed. Funds - - - -

Total 586 521 564 531 449

WMU
Federal Funds 213 394
NonFed. Funds

Total 213 394

GNU
Federal Funds 139 117 119
NonFed. Funds

Total 1.2n 117 119

NMU
Federal Funds 62 52 183 119 147
NonFed. Funds

Total 62 52 183 119 147

0U
Federal Funds 23 3 5
NonFed. Funds

Total 523 3

FSC
Federal Funds
NonFed. Funds 1

Total 1

*Reference to p. 129 of report. Funds for Separately Bdugeted Research,
Plant and Equipment, and for Fellowships, Assistantships, and Traineeships
are excluded.

**Institutions not listed either. did not have applicable data or did not have
data available at this time.

321
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Table 4-1.1S

Equi.rmont ENrenditurcr at thc' Universit. of Michie:an
for Science Research and Education

by Source. 1965-66
(in Thousands of Dollars)

134-p

Sources Totals
/0 of

Source

Funds from Separately Budgeted R & D

Federal 1,884 89.6

Institution's Own Funds 97 4.6

Other Non-Federal 122 5.8

Total 2,103 100.0

5, of All Sources 81.8

Funds from Institution's Instruction
and Department Research Fund 466 100.0

% of All Sources 18.1

Funds from Federal Science
Education Grants

% of All Sources

2 100.0

.1

Total 2,571
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Table 4-8.3S

Identifiable Typos* of Financial Assistance from Six Federal Agencies**
Received by a Sample of Ph.D. and Masters Candidates in Five
MichinniajW4MsLEIMEL,114SW14111-3-

.. .

Number and Percent of Each Type of AssiStance Ph.D. Candidates

Getirl. Duty Teaching Research
Total Assistant. Assistant. Assistant. Fellowship Scholarship Traineeship

Source of N from
Assistance Source N

NIB 83 1 1.2 0 0.0 19 22.9 24 28.9 2 2.4 37 44.6

DOD 27 0 0.0 0 0.0 24 88.9 2 7.4 1 3.7 0 0.0

AEC 19 0 0.0 0 0.0 11 51.9 8 42.1 0 0.0 0 0.0

NASA 29 0 0.0 0 0.0 10 34.5 1 3.4 0 0.0 18 62.1

NSF 70 0 0.0 3 4.3 22 31.4 16 22.9 0 0.0 29 41.4

OE 23 2 8.7 2 8.7 3 13.o 13 56.5 0 0.0 3 13.o

Number and Percent of Each Type of Assistance - Masters Candidates

Genrl Duty Teaching Research
Total Assistant. Assistant. Assistant. Fellowship Scholarship Traineeship

Source of N from
Assistance Source N N d N d N Ct N % N d

c

NIH 16 0 0.0 0 0.0 6 37.5 2 12.5 0 0.0 8 50.0

DOD 8 0 0.o 0 0.0 6 75.0 1 12.5 0 0.0 1 12.5

AEC 5 0 0.0 0 o.o 0 0.0 5 aoo.o 0 0.0 0 o.o

NASA 5 0 0.0 1 20.0 1 20.0 1 20.0 0 0.0 2 40.0

NSF 42 1 2.4 2 4.8 3 7.1 8 19.o 2 4.8 26 61.9

OE 10 0 0.0 1 10.0 0 0.0 7 70.0 1 10.0 1 10.0

*Cater,ory of "Other" non-loan assistance is excluded.
**Category of "Other" Federal agencies is excluded.
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134-7

Table 4-9.5SA

nion of a Samae.f °valuate Assistants and Teachin Fellows. ar U .Qf M
WSU, mrru, wmu as Whether Their Assistantship Duties Were

Important as Part of Their Professional Training

Catetwry of Students N

Percent of Student Responses

All of
the Time

Most of
the Time

Some of
the Time Never

All grad. students 464 23.3 48.5 26.3 1.9

Ph.D. candidates 297 24.9 48.8 25.3 1.0

Masters candidates 167 20.4 47.9 28.1 3.6

Federally aided
students 129 28.7 55.0 15.5 0.8

University aided
students 287 17.8 46.0 33.4 2.8

*Reference to pp. 127-128 of the Report

336



134-z.1

Table 4-9.6S*

CIKItion-of a Sample.of.Graduate Assistants and Teaching Fellows (at U of M,
MSU, WSU, NTT!, WNU) as to Whether Their Assistantship Duties

Made Reasonable Use of Their Abilities

Category of Students N

11MIONIlmmr
Percent of Student Responses

All of
the Time

Most of
the Time

Some of
the Time Never

All grad. students 462 18.0 53.2 27.1 1.7

Ph.D. candidates 296 20.9 53.0 25.0 1.0

Masters candidates 166 12.7 52.6 30.7 3.0

Federally aided
students 127 22.0 58.3 18.9 o.8

University aided
students 287 13.6 52.3 32.1 2.1

* Reference to pp. 127-128 of the Report
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