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for a professional career. Most of the distinguished leaders in technology and business
that M.I.'T. has produced have had this kind of education, without formal special-
ization in a graduate school, and a surprisingly large number of our graduates
have been successful in positions remote from their special fields of interest as un-
dergraduates. We believe that a large share of the future leaders will be chosen from
this group whose formal professional education ends with the bachelor’s degree.

The Four-Year Plan

We have concluded that undergraduate education at M.1.T. should normally be
limited to four years. To increase the standard course to five or six years would
certainly ease the pressure on the curriculum and simplify many educational prob-
lems. But we believe that our first task at M.I.T. is to make undergraduate educa-
tion more effective within the present time limits, and we are instinctively suspi-
cious of any proposal to improve education simply by adding subjects to the curric-
ulum or years to the course.

America’s uncritical faith in education is not an unmixed good. It has increased
the reliance upon educational institutions to provide the kind of professional train-
ing that should be acquired through experience on the job. It has overemphasized
formal educational requirements for entrance into certain fields. It has encouraged,
we sometimes fear, the use of the graduate school as a shelter for the timid who
wish to postpone the shock of entering the competitive world. For some kinds of
professional work, a prolonged formal education is indispensable. For others it is not.

We recognize that the four-year plan is not suitable for all purposes, and we
believe that M.I.T. should continue to offer, as it does now, a variety of other plans
to meet the needs of certain professions and certain groups of students. The Insti-
tute now offers, for special reasons, a five-year undergraduate course in architec-
ture, and several five-year courses leading to both a bachelor’s and a master’s
degree. The Combined Plan, which provides for a five-year undergraduate pro-
gram in codperation with certain liberal arts colleges, has already proved its value
as a sound educational scheme for certain students, and we hope it will become in-
creasingly popular. The latest example of the developments of an educational plan
to meet the special needs of a profession is the two-year graduate degree in en-
gineering, which makes possible a good six-year program for the professional
engineer. All these plans seem reasonable to us.

Nevertheless, the four-year curriculum should be the standard in our under-
graduate school. The education of a professional man is a lifelong process; gradua-
tion from secondary school and graduation from college are merely convenient
halting places provided en route from which the student may survey his situation.
If the professional school distinguishes carefully between the basic principles
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that ought to be learned under guidance in school and the practical applications
and routines that should be learned independently in later professional experience,
a four-year undergraduate professional curriculum can be a good foundation for
a professional career.

Improvement of Undergraduate Education

We have concluded unconditionally that undergraduate education should be
continued at the Institute. We must now consider how to improve and strengthen
it, for we find a widespread feeling among our staff and the public at large that in
actual practice undergraduate education at M.I.T. falls considerably short of the
ideals that we have been discussing. :

It is said that the Institute offers in its undergraduate curriculum the kind of
concentrated special education possible only in a graduate school. But there are
other criticisms: the undergraduate curriculum is too rigid; the work in the hu-
manities is elementary and discontinuous; the prevailing attitude is not professional;
routine application displaces creative imagination; the classes are impersonal; the
environment is graceless and illiberal; the students are so overloaded with routine
work that they have no leisure for reflective thought or for the social and cultural
experiences that are necessary for proper intellectual and social growth.

An honest appraisal of our undergraduate program will show that these criti-
cisms are not without foundation. To meet them, we recommend that the faculty
adopt as a basic policy the principle that the primary objectives in undergraduate
years are general ones of developing intellectual power rather than knowledge of
routine procedures; mastery of basic principles rather than accumulation of infor-
mation; and sensitivity to a variety of values and broad understanding of nature
and man rather than specific competence in a narrow field.

To implement this policy we recommend a program with six aims:

1. To center faculty responsibility for undergraduate educational policy in one
group, of workable size, headed by one person.

2. To strengthen the humanities staff and the instruction in the humanities and
social sciences.

3. To improve the subjects of instruction by reduction of detailed content and by
increased emphasis upon fundamental principles and upon the development
of powers of judgment and discrimination in the formulation and application
of these principles.

4. To improve the quality of instruction by giving greater recognition to good
teaching, providing means for developing teaching techniques, and insuring
an environment for the staff that will be conducive to the most effective work.
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5. To make greater allowance for individual differences in aptitude and interest
among the students.
6. To avoid overloading students.

Undergraduate Education — Whose Responsibility?

We believe that much of the weakness that exists in the undergraduate program
at the Institute arises from the diffusion of the faculty’s responsibility for under-
graduate education among a large number of uncoordinated committees that are
necessarily preoccupied with administrative detail rather than with the considera-
tion of educational policy.

In the days when the total instructing staff of the Institute numbered forty to
fifty, it was practicable to consider all undergraduate problems, whether broad and
general or specific and detailed, intelligently and effectively in meetings of the
entire instructing group. With the present size of the Institute, such a procedure is
impracticable. A meeting of the entire faculty provides little or no time for indi-
vidual discussion, and unless much time of many individuals is to be wasted, it is
essential that proposals brought for consideration to the faculty as a whole should
have been considered thoroughly in advance by those in the best position to under-
stand their advantages and disadvantages. A technique is needed for the develop-
ment of details of the undergraduate program by those who are in close contact
with teaching, for consideration of broader implications by representatives of
different points of view in the Institute, and for final review from the broad policy
viewpoint by the faculty as a whole.

We recommend as a solution that special aspects of the program be developed
through the departments and the schools, with consideration of broad policy by a
new committee on undergraduate policy, and with final review by the entire
faculty, as discussed more fully in Chapters III and V. The ultimate responsibility
for developing and improving the undergraduate program will then center in one
group, the Committee on Undergraduate Policy, headed by one individual, its chair-
man; this will provide a means for concentrated and unified effort toward achiev-
ing the distinction in undergraduate education to which the Institute should aspire.

Strengthening the Humanities

There can be no dispute about the increasing importance of the humanities and
the social sciences in the education of scientists, engineers, and architects. It is
M.I.T.’s duty to prepare its students for social responsibility and for a rich and
complete life. But, important though these objectives may be, technological and
social problems are now so inextricably interwoven that the humanities and social
sciences are also essential components of a man’s professional education. Without
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an adequate cultural background, a technical specialist is no longer qualified for
leadership in his own field.

The contribution of the humanities and social sciences to the education of our
undergraduates has never been entirely satisfactory, and our weakness in this area
places us at a serious disadvantage in comparison with alternative ways to prepare
for a professional career. One reason for this situation is the lack of status for our
staff in the humanities comparable in importance to that of staffs in other fields. In
the past, the humanities have necessarily been service fields concerned primarily
with instruction at the elementary level. Now, however, there is a growing concern
with human and social problems, an increased awareness of the interplay between
science and technology on the one hand and the conduct of human affairs on the
other, and an awakened realization of the fruitfulness of the techniques of the
natural sciences in the study of human and social problems. We believe that these
trends now make possible the development of the humanities and social sciences at
advanced professional levels in the environment of a technological institution. The
concepts and techniques of science and engineering can give important insight
into certain kinds of human, social, philosophical, and historical problems, and the
atmosphere of an institution like M.I.T. can be made attractive to men interested
in these phases of the humanities.

This broadening of the mission of the humanities and social sciences at the Insti-
tute will be more fully discussed in Chapter III. We believe it will provide the
solution to one problem that has beset technological education for half a century.
It will make it possible for the Institute to attract outstanding men in the field by
offering them the opportunity for creative work in a group that has a status within
the Institute of full parity with other groups.

Another reason for our weakness in this area is that we still allot less time to the
humanities and social sciences than the minimum recornmended by the American
Society for Engineering Education.! One result is that subjects in these fields must be
taught at an elementary level. Despite improvements in recent years we still do
not offer sequences of subjects in these fields that will permit students to progress
to the relatively advanced levels without which effective education is not possible.
The Committee on General Education has studied in detail the problem of the hu-
manities in the common curriculum. We urge immediate adoption by the faculty
of the following recommendations of this committee:

1. Extension of the time devoted to the humanities and social sciences in the
common curriculum from eight term-subjects to ten.

' This recommendation is discussed by the Committee on General Education on pp. gg and 105 of
their report.
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2. Arrangement of subject sequences that will insure better training in depth as

well as breadth.

The Committee on General Education has also recommended the experimental
establishment of a new curriculum in natural and social sciences. We are not pre-
pared to recommend the immediate adoption of this experimental curriculum.
However, we recommend that the proposed School of Humanities and Social
Sciences attack this problem in cobperation with the proposed Committee on
Undergraduate Policy. While the objectives of this curriculum are attractive to us,
we feel that the question of its adoption should be deferred until the faculty has
modified its procedure for action on questions of this kind.

Undergraduate Specialization

To accept the principle that the general aims must be dominant in undergrad-
uate education does not mean that we should abandon the professional motivation
of the undergraduate student. Depth as well as breadth is necessary in an under-
graduate education. The concentration of interest on a specific field in the later
undergraduate years at M.I.T. is an important means of awakening professional
interest. It makes possible the experience of mastering one small area and the ex-
perience of facing genuine unsolved problems that are essential in any kind of
education. The senior thesis, in which a man brings to bear on one problem the
creative and critical powers he has developed, is a vital part of a man’s professional
education, and it ought to be the culmination of a general education.

We recommend a continuation of the present system of organizing undergrad-
uate education into professional courses. In Chapter III, however, we have sug-
gested that the distinction in broad fields of interest, represented by the schools,
are the ones that should be emphasized in the future planning of undergraduate
curricula rather than the narrower departmental distinctions. The ideal toward
which we should work is to have four main species of undergraduate education
with enough variation within each species to take advantage of the diversity of
interests among students and staff. Ultimately the curricula might be enough alike
so that an Institute graduate entering the Graduate School would lose not more
than half a year if he changed fields within one school, and not more than a year
if he changed from one school to another.

Improvement of the Subjects of Instruction

The criticism of undergraduate education at M.I.T. that causes us the most con-
cern is that many students seem to be able to graduate from the Institute on the
basis of routine learning, and that, though often fully equipped with knowledge
of standard procedures and able to apply formulas to typical problems, they lack
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the critical judgment, the creative imagination, the competence in handling unique
situations, that leaders must have.

We believe that such qualities as sound judgment and creative imagination can
be developed through the proper kind of study of professional problems in a pro-
fessional atmosphere, and that the primary objective of the individual subjects of
instruction is to provide the kind of educational experience that will stimulate
the growth of these qualities. To improve the subjects of instruction, we need to
explore vigorously every means for confronting the student with basic data in
genuine problem situations. We must train him to marshal, evaluate, sift, and in-
terpret the facts for himself, and to use the knowledge and experience acquired in
the past toward the solution of the difficulties of the present.

The conspicuous success of M.I.T.’s undergraduate school fifty years ago was
chiefly due to the intimate cooperation between staff and students in the study of
real and significant problems of contemporary technology. Nowadays the student
has a longer road to travel before he reaches the frontier where problems are
real, but it need not be a routine journey. We believe that it is possible to give
undergraduates the kind of stimulating educational experience that we provided
fifty years ago. Science and technology are fields in which vital problems of con-
temporary interest can be found that are simple enough to be used in the early
years and complex enough to be challenging. The Institute possesses unique facili-
ties and resources for undergraduate professional education of which it has not yet
taken full advantage.

We recognize difficulties in using professional methods and materials in the early
undergraduate years when the emphasis must be on the mastery of fundamental
skills and basic principles. We are aware also that the professional method seems
more easily applicable to engineering than to science. But the professional spirit,
the pervasive atmosphere of relevance to the outside world, the insistence on active
participation by the learner rather than passive absorption, the reluctance to
separate principle and practice, the belief that abstract concepts are often best
taught through their applications, together provide a key to the revitalization of
our instruction in all fields.

It would be presumptuous of us to attempt to say specifically what should be
done to improve particular subjects of instruction. No single rule can apply gen-
erally to such a great variety of educational activity as we now have at M.I.T. In
fact, we are suspicious of all fixed patterns and rules in education that impose
uniformity and stifle spontaneity. What is most needed is a willingness to discard
stereotypes and a readiness to experiment. To indicate the direction which ex-
periments might take, we offer the following suggestions to the many staff groups
concerned with the improvement of undergraduate education:



30 Committee on Educational Survey

Reduction of Coverage. The objective in all subjects of instruction should be the
development of intellectual power and judgment rather than the continuous or ex-
haustive coverage of a field of knowledge. All subjects need to be scrutinized period-
ically to make sure that they can justify their place in a crowded curriculum by
contribution to this general aim.

In such rapidly expanding fields as science and technology, there is a natural
tendency to increase the coverage of individual subjects until they become over-
crowded with material of doubtful educational value. This tendency must be
resisted firmly. In many subjects coverage should be reduced to allow time for more
thorough study of fewer topics. An instructor in any subject should be able to take
advantage of the various interests that appear spontaneously in a classroom, to
trace an historical development, or to explore the implications of a basic concept
without feeling guilty because he is departing from a syllabus or failing to prepare
the students specifically for a quiz.

It is our impression that very little really first-rate, concerted intellectual effort
is being spent on the attempt to find new, compact, meaningful syntheses of the
fields with which we are concerned at the Institute. Such reorganizations in the
various fields of knowledge are especially needed at the elementary level.

Professional Methods. We urge a fuller exploitation of the possibilities of using
professional methods and problems in undergraduate technological courses, be-
ginning as early and developing as rapidly as possible. Technological education
requires a certain amount of routine exercise, but we believe that more of the prob-
lems chosen for study could be full multidimensional ones, like the real problems
of professional life, which rarely respect academic departmental barriers; problems
requiring evaluation and judgment as well as calculation. Technical problems have
a social setting and human and even ethical dimensions that cannot be ignored in
life and ought not to be ignored in school.

Integration. We should like to see an undergraduate’s education regarded as an
integrated whole rather than as an accumulation of credits in a series of one-term
subjects. The division of a curriculum into isolated subjects each taught by a
specialist may be a necessary expedient, but we need to be continually reminded
that it is essentially unrealistic and that the ideal lies in the opposite direction. We
believe there should be more interdepartmental coperation in undergraduate
education, and perhaps more study of large problems that cut across departmental
lines; what we have in mind here is chiefly an attitude of the instructor and the
student toward their work. The instructor in every classroom should be aware that
he is working with integrated personalities and should have some interest in and
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knowledge of the contribution of other subjects to the education of his students.
As a contributing scholar his responsibility may be confined to a narrow specialty,
but as a teacher his responsibility is not limited by the boundaries of a particular
subject.

If a subject like descriptive geometry, history, or a foreign language is important
enough to be required in a professional curriculum, it should be made relevant to
and used in the more directly professional subjects. It should not be regarded as a
subject to be taken once and then forgotten. The instructor in an engineering
course, if he is to give his students a realistic educational experience, must insist on
competence in such subjects and make the students understand that bad human
relations or careless writing, for example, can be the cause of failure in an- engineer-
ing problem in school just as it can be in professional life.

Examinations. Our system of quizzes and examinations needs careful study. We
recommend vigorous experimentation with testing methods with a view to making
the examination a better educational experience and a better instrument for evalu-
ating a student’s judgment and intellectual power rather than his memory. We
also recommend experimentation with examinations set by outside examiners, and
with comprehensive examinations covering the work of more than one subject or
more than one year.

Development of Initiative. Much of the undergraduate work, especially in the labora-
tory subjects, is so explicitly defined and highly organized that it offers little chance
for the development of initiative and responsibility in the student. The senior thesis
is an excellent device for developing these qualities, but increased effort should be
made to place greater responsibility on the student earlier in his career, and par-
ticularly in the laboratory.

Rescheduling Instruction. We recommend that the proposed Committee on Under-
graduate Policy consider the desirability of rescheduling instruction so that the
student studies fewer subjects at one time but devotes more hours per week to each
subject. Such rescheduling presents difficulties, of course, but we believe that the
possible advantages are great enough to justify a careful study of the plan and
experimentation with it.

Improvement of the Quality of Instruction

One of the most common criticisms of undergraduate education at M.I.T. is
that the teaching is poor, and the reason most frequently given is that research
reputation rather than teaching ability is recognized and rewarded. Our best
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men, it is said, are often preoccupied with research, and a large part of the teach-
ing, especially at the elementary levels where teaching ability counts most, is left
to the inexperienced members of the staff whose primary interest is naturally in
obtaining advanced degrees, or in the research part of their work on which they
will be judged.

There is, of course, a place in our society for the school and the small college
whose only function is teaching. But M.I.T.’s primary obligation is to provide for a
certain group of students, especially for the most intellectually promising, a particu-
lar type of education through intimate association with a staff engaged in pro-
fessional activities and original inquiry. In a professional school like M.I.T., the
teacher must be more than a mere teacher; he must be a professionally competent -
man. In science, this usually means activity in pure research; in other fields it may
mean other kinds of creative activity, public service, or service to industry. In any
event, the teacher must maintain some sort of inspiring contact with his profes-
sional field outside the classroom.

The important point is that outstanding accomplishments in both teaching and
research must be recognized and rewarded if we are to have a superior educational
program. The teacher must have a genuine interest in the student’s welfare. His
primary function is the development of the student’s intellectual power, and his
contribution to the educational life of the Institute should be measured by his
success, however difficult the evaluation may be. Recognition of distinguished
teaching is already a part of the stated policies of the Institute. That this policy
needs better implementation is indicated by the fact that the reports of both our
auxiliary committees have emphasized the desirability of giving greater recognition
to outstanding teachers.

Special courses in teaching methods have been suggested as a way of improving
undergraduate instruction. We believe that our staff should have an opportunity,
on a purely voluntary basis, to learn of recent progress in the psychology of learning
and methods of communication. But our main reliance must be on the informal
guidance of inexperienced men by senior members of the staff. We believe that the
departments should use their best men in the planning and direction of the elemen-
tary courses and should place greater emphasis on rewarding men who accomplish
this task effectively.

Our opportunities for the development of unique visual and auditory aids to
education are exceptional. We have many special facilities of use in such under-
takings, and we believe that these possibilities should be exploited to the fullest
extent practicable.

Finally, the most effective teaching requires an environment that is stimulating
and conducive to creative work on the part of the staff. The performance of an
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institution is determined in the ultimate by its staff, and every effort should be
made to insure a spiritual and physical environment at M.L.T. that will permit our
staff to be most effective in its work. In some respects, this is the most important
single problem related to the improvement of our educational program, and we
have considered it of sufficient moment to appoint a special group, the Committee
on Staff Environment, to study it. We recommend that the faculty and administra-
tion accept their report as a guide in future planning.

Providing Flexibility in the Students’ Programs

For nearly a century the freedom of choice allowed an undergraduate in selecting
his subject of study has been a major educational issue. The position of M.I.T. has
been notably uncompromising. It imposes a common first-year program on all
students. The student has a free choice among some twenty professional curricula,
but within the curriculum he has almost no choice in the second year and very
little in the last two.

Although we recognize that curricula in scientific and technological education
must often be more rigid than in other fields, we are concerned about the trends
toward standardization and uniformity inherent in large-scale education in all
types of institutions of higher learning. How to avoid standardization, that is, how
to provide for the extraordinary spread of individual differences within any educa-
tional unit, even a single classroom, is a basic pedagogical problem, a problem that
becomes more difficult as an institution grows. We believe that M.1.'T. has often
placed too high a premium on uniformity of product, that it is not now making
sufficient allowance for individual variations in aptitudes and professional interest,
and that the rigidity of its curricula and the inflexibility of its administrative dis-
position of the educational problems of individual students make it difficult to de-
velop the best talent in the undergraduate school.

If we are to take advantage of the full range of aptitudes of our students, the best
way to get the necessary flexibility is not to increase the number of fixed educa-
tional patterns, but to make the ones we already have more flexible. In the con-
tinual review of the undergraduate curriculum by the methods proposed in Chap-
ters 11T and V, we hope that the faculty will devise ways of increasing the tolerance
for deviation from the standard pattern in professional courses, especially in the
cases of men of exceptional talent. A change in spirit is more important than a
change in rules.

The present organization of undergraduate curricula with a common first year
and increasing diversity thereafter seems reasonable to us. Nevertheless some differ-
entiation among the types of education offered by the four schools might begin as
early as the first year. A school should be able to experiment with ways of making
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the required first-year and second-year subjects more suitable to the needs of its
students. We should also like to see a freer substitution of subjects in the curricula
within a school, and less emphasis on the so-called prerequisites, especially for
transfer students.

Avoiding the Overloading of the Student

One of the most damaging criticisms of our undergraduate program is that the
students feel so harassed by rigid routine and so overburdened by the quantity of
work required in the individual subjects that they do not have time for reflective
thinking or for the social experience that should be an important part of a college
education. We recognize this unrelieved tension as a serious evil and we think that
steps should be taken to remedy it.

The solution, we believe, is not a general reduction of the work load in terms of
hours per week. The question of work load has been raised repeatedly since the
founding of M.LI.T., and despite many investigations and reports on the subject no
major change has ever been made. Established practice in American technological
education involves twenty to thirty hours of classes and laboratories per week in-
stead of the twelve to twenty typical of liberal arts colleges, and any marked change
in the number of scheduled hours would involve such drastic modifications in the
present educational pattern that we question its feasibility.

Much can be done, however, to relieve the tension within the particular subject,
and within the individual class-hour, by a reduction in the number of topics
covered. The necessity of passing hurriedly from topic to topic within a single
class-hour, and of considering a great variety of subjects within a day or a week,
seems to us a more likely source of tension than the absolute hours of the work load.

In an earlier section, we have recommended the reéxamination of the individual
subjects with a view to emphasizing mastery of basic principles rather than complete
coverage of a field. We are convinced that new syntheses of material can be found
and new methods developed that will substantially reduce the pressure within the
individual subject and allow time for more thorough study of fundamental prin-
ciples and for more leisurely and spontaneous discussion. We believe that this is the
most effective way to encourage reflective thinking and to lessen the present sense
of pressure in undergraduate work.

Attracting Able Students

The success of our undergraduate school depends ultimately on its ability to
attract good students. To do so we must not only improve and strengthen our
undergraduate education along the lines indicated in this chapter. We must also
make the educational opportunities for undergraduates at M.L.'T. more widely
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known and better understood. The Institute is still thought of in many quarters as
a narrow vocational school, and many promising students are lost to us partly
because of our failure to make clear to the public the objectives of undergraduate
education in a technological school.

The administration is fully aware of the critical importance of this problem. Its
efforts to improve our public relations should have the full understanding and
support of the faculty.

Conclusions and Recommendations

1. We conclude that a four-year undergraduate professional education has special
advantages today either as direct preparation for a career or as a foundation for
advanced work in science and technology. We see no advantage in a general
lengthening of the undergraduate curriculum to five or six years.

2. We conclude that a scientific and technical environment affords special oppor-
tunities for many individuals who wish to acquire a broad cultural education and
a full appreciation of modern trends in society.

3. We conclude that a fundamental problem at technological institutions is that
of developing sufficient strength in the social sciences and humanities. We
recommend as a solution that M.L.T. take advantage of new opportunities to
give the social sciences and humanities full professional status, as discussed in
Chapter III.

4. We conclude that the contribution of the humanities and social sciences to the
undergraduate program must be strengthened. We recommend immediate
adoption of two of the proposals of the Committee on General Education:

(z) Extension of the time devoted to the humanities and social sciences from
eight term-subjects to ten, and

(b) Arrangement of subject sequences to insure better training in depth as well
as breadth.

We recommend further that the faculty give detailed study to the other pro-
posals of that committee.

5. We conclude that undergraduate education at M.I.T. is everyone’s responsi-
bility and therefore no one’s responsibility. We recommend that this situation
be remedied by the establishment of a Committee on Undergraduate Policy,
having broad authority, as discussed in Chapter V.

6. We conclude that subjects of instruction could be improved by reduction in
coverage and increased emphasis upon basic principles, early introduction of
professional methods, and increased emphasis upon development of the student’s
initiative and judgment. We recommend experimentation with such innovations
as comprehensive examinations and rescheduling of instruction so that fewer
subjects are studied at one time but more hours per week are devoted to each
subject.



36 Commuttee on Educational Survey

7. We conclude that the quality of undergraduate instruction should be improved
and we recommend three steps toward that end:

(a) Increased recognition for effective teaching,
() Guidance of inexperienced members of the teaching staff, and

(¢) Consideration of the proposals of the Committee on Staff Environment for

providing an atmosphere at the Institute most conducive to effective
teaching.

8. We conclude that the subject requirements in undergraduate courses are too
rigid. We recommend serious effort in curriculum planning toward the provision

of sufficient flexibility to meet the needs of students with unusual interests and
aptitudes.

9. We conclude that undergraduate students are under pressures that prevent
them from devoting sufficient time to reflective thinking or to desirable social
pursuits. We reject a general reduction in contact hours as a remedy. We recom-
mend instead reduction in the number of topics covered in individual subjects of
instruction, with emphasis upon mastery of basic principles rather than upon
complete coverage of fields.



Chapter 111

A Broader Educational Mission

In reviewing the educational program at the Institute, we have had to consider the emphasis that
should be given to education at different levels on the one hand, and in different fields on the other.
The first problem was discussed in Chapter Il and the second is the subject of the present chapter.

A réévaluation of the present scope of the Institute’s educational activities in various fields and a
consideration of new educational opportunities that have arisen as the result of the needs of present-
day society have led us to conclude that there are compelling reasons for the Institute to undertake a
broader educational mission in the future. We shall define this mission as we see it, and we shall
consider how it can be accomplished in a manner consistent with the principle of limited objectives
that has always been a source of strength to the Institute. We shall also suggest evolutionary changes
in the present school structure as a means of contributing to the achievement of the broader mission.

FOR MORE THAN HALF A CENTURY, ML.I.T. was renowned as a school of engineering
with which was associated a distinguished, but largely autonomous, school of
architecture. The majority of its graduates during this period were clearly destined
for industrial pursuits, and every effort was made to give them an education that
emphasized direct, practical applications to industry.

The primary purpose of instruction in mathematics and physics was to provide a
substantial foundation for subsequent engineering studies. In large measure this
was also true of chemistry, although the direct applications of the principles of
chemistry to industrial processes were recognized. Geology provided basic material
for the then extremely important course in mining engineering. Biology was dis-
tinguished for its applied aspects, such as public health and industrial microbiology.
The natural sciences were valued for their educational utility as a foundation for
engineering or for their contribution to the practical arts. Thus, the more the
natural sciences resembled engineering in their creative activities, the more they
were respected in the practical engineering school environment.

English, history, modern languages, and a scattering of general studies have
always been a part of the Institute’s curriculum, and economics has been taught
since Walker’s day. But these subjects were offered primarily to broaden the educa-
tion of engineers; they were not regarded as fields in which creative development
should be a primary concern.

37
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From the beginning architecture has had a distinguished career. The School of
Architecture was considered to be outstanding quite independent of its associa-
tion with an engineering school. This very fact set it apart and caused it to be
regarded as a curious anomaly, almost as though some accident of fate had led it
to prosper simultaneously with a technological institution to which it was tied
through administration but not in spirit.

The foregoing situation was natural and perhaps desirable during the period in
which the Institute’s primary problem was that of establishing itself in the engi-
neering field, for it permitted the concentration of resources and energies upon the
attainment of that one goal. Nevertheless, the complete subordination to engi-
neering of all fields except architecture contributed to the narrowness of outlook and
lack of professional breadth discussed in Chapter I as characteristic of one period .
of the Institute’s history.

The Compton administration recognized that weakness in fundamental as con-
trasted with applied aspects not only handicapped the natural sciences, but also
retarded the attainment of full stature in engineering; steps were therefore taken to
strengthen fundamental scientific inquiry at the Institute, particularly in physics.
Further attention was also given to improving the status of the humanities and
social sciences. These trends marked the widening of our educational horizon, but
they were modified or interrupted to a considerable extent by World War II. The
aftermath of the war has created new problems and has brought new opportunities
for educational leadership by the Institute. A reassessment of the desirable scope
of the Institute’s activities has therefore become essential in this postwar period.

We believe from such a reassessment that the time has come for full acceptance
by the Institute of a broader educational mission; a mission that involves pioneering
and leadership of a higher order not only in engineering but also in the three other
fields, namely, the natural sciences, the humanities and social sciences, and archi-
tecture and planning. We believe, further, that this goal must be achieved without
departing from the philosophy of limited objectives that has contributed to the
strength of the Institute in the past.

Principle of Limited Objectives

Three important policies have been followed in choosing fields of educational
activity at the Institute throughout the years, and we believe that a broadening of
our educational program can be undertaken now in a manner consistent with the
principle of limited objectives if we continue to be guided by these policies. First,
in accordance with Rogers’s belief in the dignity of useful knowledge, the educational
program has been designed at all times to fit men for direct contribution to the
needs of the society of their day. Second, effort has been limited to fields that could
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contribute to or profit from an environment in which the predominant concern is
with science and technology. T#ird, major activity has been confined at all times
to those fields in which there appeared to be opportunity for the Institute to use its
resources effectively.

The policy of designing the educational program to fit men for direct contribu-
tion to current social needs has led the Institute to be dynamic, sensitive to the
shifting interests and needs of society, responsive to economic and technological
changes, and ready to pioneer in new ventures or to support newly discovered
talent. If we are to follow this policy consistently, we must be ready to respond to
new needs in the society of today.

The policy of limiting effort to fields that could contribute to or profit from an
environment in which the predominant concern is with science and technology has
prevented the possibility of a progressive broadening of activities toward the all-
embracing scope of a university. Thus, law, medicine, and the classical languages,
to cite a few from many possible examples, are fields or subjects that would clearly
be excluded from the Institute’s program by the application of this criterion.

The policy of confining major activity to fields in which there appeared to be
opportunities for the Institute to use its resources effectively has insured against
disorderly growth or unwise expansion followed by financial difficulties. This policy
has also caused old enterprises to be discontinued when they had ceased to serve a
useful purpose, thus permitting new ventures to be undertaken without undue
over-all expansion.

Our recommendations for the acceptance of a broader mission in the fields of
engineering, science, the social sciences and humanities, and architecture involve
the corollary that these changes must be brought about in a manner consistent
with the foregoing policies.

Four Fields of Activity at M. I.T.

The Field of Engineering — The Institute has always been outstanding in the field
of engineering and it is obviously desirable for it to maintain this leadership. But if
we are to offer outstanding engineering education in the present era, revision and
improvement of the whole educational program are necessary. We recognize espe-
cially a need to develop a broader type of professional training that will fit en-
gineers to assume places of leadership in modern society, and we believe that this
can be accomplished in part by improvement in the professional subjects them-
selves, and in part through further strengthening of the natural sciences, the social
sciences, and the humanities.

The modern engineer is a servant of the public, which measures his success not
by his scholarship but by strict standards of performance. He is responsible for the
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safety of people, and his activity often has direct bearing on the welfare of large
groups of individuals, whether in his own employ or as a part of his socicty. His
decisions and actions must be subject, also, to the limitations imposed by economic
considerations.

Like the physician, the engineer cannot always defer action until all facts in a
given situation are fully known but must work within the limitations of the state
of the art at any given time. Even in the absence of complete information, it is
necessary for the engineer to make decisions with respect to the merits of several
alternative possibilities. It is through this ability to make critical judgments that
the engineer’s professional competence often finds its highest expression.

The professional background that the engineer absorbs during his years of train-
ing, and adds to according to his ability during his active years, consists in part of
basic science, in part of practical information related to the state of his art, in part
of the technique of applying basic science to engineering problems, and in part of
the development of broad interests that will lead him to be effective in his relation-
ships with his fellow men. The competent professional man must master all of these
elements within his field.

It is essential that the modern engineer be able to organize and direct men. His
success depends as much upon his understanding of human relations and his skill
in handling men as upon his technical competence. Full achievement in his pro-
fession requires that he be a man of broad culture with a deep sense of social
responsibility.

In order to train leaders in the engineering profession today, it is not enough,
therefore, that they be taught by competent professional men who offer instruction
of the highest quality. It is essential, also, that they be given a broad appreciation
and understanding of the natural sciences and of the social sciences and humanities.
We believe that this objective can be fully achieved only in an environment in
which active, creative work, of professional stature, is being pursued in these other
fields as well as in engineering.

The Field of Science — Unlike engineering, the natural sciences are not motivated
by immediate utility. But when science ranges from the abstract toward the applied,
and when engineering shifts its focus from immediate applications to underlying
principles, the two fields merge in a borderland area in which it is impossible to
distinguish one from the other. Thus many of the great advances in engineering
depend on the merging into it of science, through this borderland.

In order for science to contribute to the borderland area, and thus for engineering
to progress as a result of the progress of science, it is essential that the more creative
and abstract aspects of science continually forge ahead in the direction of the new,
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original, and hitherto unexplored. Strengthening of engineering by science is
therefore best achieved if the environment is such that science can be preeminent
In its own right.

Engineering can contribute to science in numerous ways: (1) by the provision
of facilities that open up new possibilities for exploration, (2) by directing attention
to practical needs that may suggest the investigation of unexplored aspects of
natural phenomena, and (3) by inspiring a sense of satisfaction among scientists
when practical uses are demonstrated for the various developments that arise from
fundamental science in its more abstract aspects. Thus there are distinct advantages
to the development of the natural sciences in association with engineering.

There are also disadvantages to the close association of engineering and science.
An atmosphere in which practical applications are emphasized may lead scientists
to become preoccupied with immediate and utilitarian problems at the sacrifice of
attention to fundamental explorations of the unknown. Scientific inquiry often
lcads along a tortuous road, full of misadventures and disappointments, from which
it is tempting to turn aside into the greener pastures of design and development.

Despite the remarkable strengthening of the natural sciences at the Institute
since the early thirties, there is still criticism of the extent to which applied rather
than fundamental aspects are stressed. Much of this criticism may be unjustified,
but we believe that it has sufficient basis in truth to indicate that there 1s a major
challenge to meet in achieving the preeminence in the more fundamental
aspects of the several natural sciences to which the Institute should aspire. The
present time seems to be an opportune one in which to face this issue since the de-
cline in European science as a result of World War II places a particular respon-
sibility upon American institutions to increase their contributions to fundamental
as contrasted to applied science.

We believe, therefore, that more effective means must be found for attracting
the most able scholars in the field of science and for providing them with an environ-
ment favorable to contemplative effort and free from harassing pressures toward
the achievement of practical goals. As the first step, we suggest that still greater
opportunity be given for the development of the natural sciences in their own right.

The Field of Humanities and Social Sciences — In addition to new aspects presently
under development or that may be developed in the future, we include in this field
the various humanistic, cultural, and social studies now concentrated in the follow-
ing departments or groups: Economics and Social Sciences, Business and En-
gineering Administration, English and History, Modern Languages, and the
Institute libraries. It is by no means conventional to group these various indi-
vidual categories together in a single field. Nevertheless it is our opinion that, in
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an environment such as that at M.I.T., which is strongly influenced by science and
technology, there is sound reason for such a grouping in order to achieve a focusing
of attention on the mastery of the problems arising from the impact of science and
technology upon society.

Modern trends have greatly augmented the importance of this broad area. In
our increasingly complex society, science and technology can no longer be segre-
gated from their human and social consequences. The most difficult and compli-
cated problems confronting our generation are in the field of the humanities and
social sciences; since they have resulted in large measure from the impact of science
and technology upon society, they have an intimate relationship with the other
aspects of the M.I.T. program. As a scientific and technological institution, M.I.T.
has obvious and challenging opportunities in this area: the opportunity to make a
larger contribution to the solution of urgent social problems, the opportunity to
help prospective scientists and engineers to understand better the forces that are
molding contemporary society, and the opportunity to give students of the social
sciences and the humanities a better insight into the meanings and implications
of science and technology.

No one can now chart with precision a detailed course to follow in meeting this
challenge. We believe the first step is to provide greater opportunity for scholars
to undertake creative work in this field at M.I.T. at the same high professional
level as that characteristic of other fields. By encouraging full development of the
field as an important one in its own right, rather than as one that is chiefly useful
as a service facility for other professional groups, we believe that the quality of
education in the humanities and social sciences at the Institute can be improved
materially.

The Field of Architecture — Architecture deals with the physical environment of
people. It includes the planning of the physical environment for both living and
work, and in this and other respects is both influenced by and has its influence upon
engineering. In its development of new methods for handling the physical environ-
ment, it leans heavily upon both engineering and science. It involves both utili-
tarian and aesthetic motivations.

Education in architecture has been a feature of the Institute since its founding.
During a portion of the earlier years, the emphasis in architecture was upon the
aesthetic rather than upon those aspects that merge into engineering or depend
for their strength upon science. During this period the School of Architecture was far
less closely integrated with the rest of the Institute than it is today. In recent years,
the focus has shifted to include various aspects of architecture and planning that
are closely allied to science and engineering. Increased emphasis has also been given
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to the solution of environmental problems arising from the impact of science and
technology upon everyday living and working.

Thus architecture as presently constituted derives much of its strength from the
areas of engineering and science. In turn, in its close association with these latter
areas, it affords an opportunity for engineers and scientists to broaden their cultural
and general backgrounds.

The increasing population and the growing complexity of such technological
aspects of living as transportation and communication require ever greater concern
with the planning of the environment that man creates for his working and leisure
hours. Hence, we foresee great opportunities for the field of architecture and
planning at M.I.T., where it can be closely associated with engineering and science
on the one hand and with the investigation of social and cultural problems related
to science and technology on the other.

We believe that the School of Architecture and Planning would benefit from the
strengthening of the humanities and social sciences that we have already suggested.
We also believe that it would benefit from a more widespread recognition by the
whole faculty of the fact that it is not only a school of equal status with the others
at the Institute, but is closely integrated with them in many of its interests and
activities.

Four Schools

Together these four fields constitute an appropriate range of educational and
research activity for M.I.T. Each one has important common interests, problems,
and objectives that distinguish it from the others. We believe that the time has
come for the Institute to permit the activities within each of these fields to develop
in their natural directions. We believe that it is consistent with its long tradition
of leadership for the Institute to take advantage of the new opportunities in these
areas, and that if this is done in accordance with the policies for choosing activities
that have been discussed previously, a proper limitation of over-all scope and
diversity will be retained.

Two steps are necessary to accomplish this broader mission. First, means must be
provided for developing a community of interest, an enthusiasm for stimulating
creative activities, and a united concern with common problems in each of the
four fields. This can best be achieved through evolutionary changes in the school
organization that will focus attention upon the common objectives and problems
of each field. Second, the field of humanities and social sciences must be given a
status equivalent to that of the other fields. This can be achieved by establishing a
fourth school, that of Humanities and Social Sciences, in addition to the present
Schools of Engineering, Science, and Architecture and Planning.
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We recommend that the School of Humanities and Social Sciences be estab-
lished at once. We recommend further, as a means of focusing attention upon
common problems and objectives in each area, that each academic dean appoint
an advisory council to include all department heads within his school and such
other members as he may wish. Each council should meet with its dean regularly to
discuss objectives and educational problems in the field of the particular school,
in accordance with the over-all plan for developing educational policies that is
discussed in Chapter V.

The representatives of a school would advocate to the faculty proposals that had
been worked out carefully in the school council and perhaps even considered by
all the faculty members in that school, but the final decision would rest with the
unified faculty. In theory, the vigorous efforts of the school groups might lead to a-
division of the Institute into four autonomous educational and research areas. In
practice, we see no danger of such a contingency, since there would continue to
exist strong forces directed toward preserving the unity of the Institute’s educa-
tional program, operating through the unified faculty of the Institute, which
would retain sole power to act on all major proposals of the schools.

The Educational Value of the Four-School Plan

The growth of the Institute since 1goo and the increase in the number of de-
partments and courses has made necessary, in our opinion, some sort of grouping
of the departments into larger units if educational planning is to be most effective.
If this grouping be considered solely from the point of view of administrative con-
venience, there is no compelling logic that leads one inevitably to schools of science
and engineering, for example. An argument certainly can be made for the grouping
of a basic science with its immediate fields of application. This arrangement was
followed for chemistry and chemical engineering at M.I.T. for many years. Such
groupings as mathematics, physics, and electrical engineering, or geology, metal-
lurgy, and mining engineering, have also been used. Any such organization can
be made to operate effectively, under good administration. Factors other than
manageability enter into this problem, however, and the kind of grouping that
has naturally developed at M.I.T. is a sound one for reasons of educational policy
as well as administrative efficiency.

The subject matter of physics and electrical engineering, of chemistry and
chemical engineering, or of biology and sanitary engineering, is in some respects
identical; but in spirit, in method, in objective, and in its ethical relationships to
society, science is sharply distinguished from engineering. The school organization
that we propose to strengthen at M.I.T. is based on this kind of difference between
departments. We believe that it is a good kind of organization. It seems to us an
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especially good one for undergraduate education, which should inculcate the
principles and ways of thinking that are common to all branches of, for example,
engineering or science, rather than emphasize the technical distinctions that set
off one branch of science or engineering from another.

By cncouraging a greater unity of objectives among the departments constituting
a school, and by giving the schools a greater responsibility for undergraduate edu-
cation, we can meet the common criticism that undergraduate education at M.1.T.
is overspecialized. The Institute now offers twenty professional curricula to under-
graduates, and a number of these are further subdivided into options. This pro-
liferation reflects the growing complexity and scope of science and engineering. We
question, however, the wisdom of attempting to reproduce in our undergraduate
curricula the fine structure of the modern technological world. While fully recogniz-
ing the educational value of a certain amount of undergraduate specialization, we
believe that M.LI.T. in its undergraduate school is devoting too much attention to
details peculiar to civil or mechanical engincering, for example, and not enongh to
the principles, methods, and values that are common to all branches of engincering,.

We believe, then, that M.I1.T. should work toward the ideal of offering essentially
four principal types of undergraduate education rather than twenty, and we ex-
pect that an increased emphasis on educational planning and leadership in the
schools as distinct units will lead to a greater differentiation among the types of
education offered by the schools, and less differentiation among the undergraduate
courses within each school.

Responsibilities of the School of Humanities and Social Sciences

We have recommended that a School of Humanities and Social Sciences be
established on an equal footing with the existing schools at M.I.T"; we recommend
further that the advancement of knowledge be considered an essential part of its
program, that it assume the responsibility for planning and administering the pro-
gram of general education as a part of the common curriculum, and that it offer
professional courses leading to graduate as well as undergraduate degrees.

A primary responsibility of the school will be productive scholarship in fields
logically related to the Institute’s activities. We see great possibilities for the devel-
opment within this school of a center for creative work in the field of social tech-
nology and for the study of the relation between science and technology on the
one hand, and man and his institutions on the other. The field need not be strictly
defined. It will grow and change as have the other fields at the Institute. The im-
pact of technology upon society is so far-reaching that every member of the staff
of such a school can find an area within which he can contribute significantly to
the scholarly output of M.I.T.
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The school will serve the Institute by planning and administering a general
educational program for all M.I.T. students, designed to develop an awareness of
the interrelations of the scientific, technical, and literary cultures, and a sensitive-
ness to the diverse forces that motivate the thoughts and actions of people. This
general educational program, like all components of M.I.T. education, will grow
out of the creative work of the departments, and it must be an integral part of the
professional curricula. We ask for more than a mechanical mixture of the con-
ventional literary and technical cultures. We ask for an integration of general and
professional education suitable for the M.I.T. environment.

The professional curricula leading to degrees, graduate and undergraduate,
will include the present Courses in Business and Engineering Administration-
and Economics and Engineering. New courses will undoubtedly be developed in
this school as they have in the others when the need for new kinds of professional
education arises, when new resources become available, and when the creative
work of the staff makes clear to the unified faculty the desirability of such expansion.

Conclusions and Recommendations

1. We conclude that in choosing its activities the Institute should continue in the
future the three policies it has followed in the past, namely:

(a) A devotion of primary effort to education aimed at fitting men for direct con-
tribution to the needs of the society of their day,

(b) A limitation of effort to fields that can contribute to or profit from an en-
vironment of science and technology, and

(¢) A concentration of activity in fields in which the Institute can use its resources
most effectively.

We recommend that these policies be followed in broadening the Institute’s
educational mission.

2. We conclude that the four general areas of Engineering, Science, Architecture
and Planning, and the Humanities and Social Sciences are appropriate ones for
education and research at M.I.T. We believe that M.I.T. is now in a position
to make outstanding contributions to education and the advancement of knowl-
edge in each of these four fields. Together these four fields make a good aca-
demic community for a cooperative attack on vitally important problems and a
good educational unit for the development of leaders for a technological world.
To enhance their effectiveness, we recommend a general strengthening of the
school structure. We also recommend the appointment by each academic dean
of an advisory council to consider with him the common objectives and prob-
lems of his school.

3. We conclude that the strengthening of the school structure will contribute to
the development of the educational program, especially at the undergraduate
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level. We recommend that undergraduate education be directed toward diversity
based primarily upon four fields rather than upon twenty courses.

4. We recommend the immediate establishment of a School of Humanities and
Social Sciences with responsibility for:

(a) Creative professional activity,

(b) Provision of a program of general education for the whole Institute, and
(¢) Advanced education leading to higher degrees.






Chapter IV

Sponsored Research

Sponsored research and development projects now represent a major activity at the Institute.
Many of these projects are closely integrated into the graduate educational program. They are super-
vised administratively by the Division of Industrial Codperation, which was established shortly after
World War I as a part of the Technology Plan for obtaining support for the Institute from industry.
Thus the Institute has a long history of experience with sponsored projects in one form or another.

What can we learn from this past history of use to us in our relationships with industry today?
What are the advantages and disadvantages of sponsored projects supported by the military services
and other government agencies? What policies should be followed to insure maximum benefits from
sponsored research with minimum risks? What is the responsibility of the faculty with respect to
these policies? These and related questions are considered in the present chapter.

THE END OF THE WAR IN 1945 failed to bring about any great slackening in the
pace of life at the Institute. Intense activity in new and old laboratories has gone
on unabated, and few of our faculty have returned to the academic tranquillity of
prewar years. We live in the aftermath of the most costly conflict of all history, and
the restlessness and uncertainties of our time are reflected in the problems that now
confront us here at M.I.T.

The Institute was founded to serve the arts and manufactures of a new indus-
trial era. For three-quarters of a century it fulfilled that mission through its gradu-
ates, through research, and through the direct services of its faculty to industry.
Lately it has moved on to assume other roles. Its laboratories and the specialized
talents of its staff are recognized among the country’s great resources to be mobilized
for the national defense. As this report is written, the sums disbursed for govern-
ment-sponsored research at M.I.'T. exceed by more than fifty per cent all other
academic expense. During the fiscal year 1949 approximately $15,500,000 came
to us from the military services and the Atomic Energy Commission and was ex-
pended largely in the interest of national security.

The serious implications of this situation are apparent. Under the pressure of an
expanding program, both our physical plant and our staff have been augmented
steadily. In the interest of sound planning it would seem that some reasonable

49
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balance should be achieved between commitments to sponsored research and to
the fulfillment of our normal obligations as an academic institution. Clearly if
M.L.T. is to retain its independence and to operate at optimum effectiveness our
unity of plan and objectives must extend to this large new area of operations, and
must affect the selection and management of sponsored projects.

Future policies for the management of sponsored research will profoundly affect
the pattern of academic life at the Institute and hence are of the utmost concern
to every member of our faculty. Although we anticipate a future reduction in the
total amount of funds currently available for research through contract, we con-
sider it unlikely that this aspect of Institute operations will ever again shrink to the
scale of 1940. If threats to peace diminish, a considerable fraction of our present.
efforts may possibly be diverted to projects more directly in the public interest
under the sponsorship of other government agencies. In that event our long-term
dependence upon government funds must be recognized.

The interdependence of industry, government and the universities with relation
to research was made abundantly clear during the war. We must learn now how
to incorporate research sponsored by a variety of external agencies into our plan
in such a manner as to strengthen and sustain the educational program, without
placing in jeopardy the freedom of thought and liberty of action that lend to aca-
demic life its very special flavor.

Origins of the Division of Industrial Cooperation

The task of supplying business and fiscal management for the current vast pro-
gram of sponsored research at M.I.T. falls upon the Division of Industrial Co-
operation. The D.I.C. is primarily an agency for relieving the faculty of the ad-
ministrative details involved in handling contractual relations with government
and industry. Its availability in 1940, backed by twenty years of experience in the
management of sponsored projects, placed the Institute in a position probably
unique among all American universities to undertake the responsibilities imposed
by the Second World War. The clear policies formulated for handling wartime
research, and the magnificent record of administration during that period, are in
no small measure due to this experience. Because of the influence that these policies
will have on the future conduct of sponsored research at the Institute, it is of interest
to review the circumstances that led to the establishment and growth of D.I.C.

There is a remarkable parallel in all respects except basic financial stability be-
tween conditions that faced the Institute at the close of World Wars I and II. The
freshman class entering in January, 1919, numbered 860. Prospects for the next few
years were for a student body very much larger than anticipated when the new
buildings were completed in 1916. The physical plant was wholly inadequate, and
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the cost of building was relatively prohibitive. The Commonwealth of Massa-
chusetts was about to withdraw its subsidy of $100,000 a year, and the Institute
had suffered other losses of revenue. The tuition fee was increased in 1919 from
$250 to $300; small as that seems to us today, it was one of the highest in the coun-
try. The actual cost per student was estimated to be about $800 and there appeared
to be little prospect of meeting this through ordinary sources of academic revenue.
Costs of maintenance and operation were at a peak.

By December, 1918, it was clear that the Institute was faced with an immediate
financial crisis, and the Corporation determined that an endowment fund of at
least $+7,000,000 would have to be provided without further delay. Accordingly, a
special committee was appointed to consider ways and means. It was the initial
view of the committee that a general appeal to alumni and friends of the Institute
for relatively small contributions in large numbers would be unequal to the need.
Consequently, an attempt was made to persuade a few men of great wealth to
make large gifts.

This first effort was a failure, and after six months of futile labor it became ap-
parent that other means would have to be devised. At this point, George Eastman
proposed to make a capital gift of $4,000,000 on condition that other friends of the
Institute would contribute an equal amount. Of this sum, $3,000,000 was to be
pledged before January 20, 1g20. The Endowment Committee then undertook an
intensive drive to reach every MLI.T. alumnus, with the request that he con-
tribute one week’s salary. At the same time President Maclaurin turned to in-
dustry for additional aid.

The Technology Plan and D. I. C.

It was President Maclaurin’s idea that the training and services offered by the
Institute were indispensable to the healthy development of American industry, and
that in return it was in the best interest of industry to give material encouragement
to the development of such an institution as M.I.T. These idcas were embodied in
the so-called Technology Plan, which aroused nation-wide interest at the time and
was the subject of both favorable and unfavorable comment. It was heralded as
‘. .. the first complete scheme ever worked out by a technical institution in co-
operation between a school of pure and applied science and the industries depend-
ent upon this science.” The very existence of such a plan thirty years ago seems
largely to be unknown to our present faculty, but the ideas it sets forth and the
prablems it endeavors to solve are of extraordinary timeliness.

According to the Plan, it was proposed to establish a new Division of Industrial

1 “The Technology Plan,” The Technology Review, XXII, No. 1, January, 1920, p. 52.
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Cooperation and Research that would ““. . . draw into focus all the Institute’s ability
in research, consultation, scientific and industrial experience and creative aptitude,
for the service of industrial corporations who shall ‘retain’ the right to that service,
as a corporation retains the services of a legal expert, by the payment of an annual
fee.”! For this retainer the division would undertake to provide certain general
services for the subscribers to the Plan. Consultations with qualified members of the
faculty were to be arranged; assistance was to be offered in the planning of new
research and improved industrial procedures; clients were to be put in touch with
specialized knowledge; and the services of the Institute library were to be made
available, with competent assistants.

The Institute made no commitment to carry on unlimited research through its
own staff, but undertook to serve as a center of information, . . . a clearing house
for scientific, technical and industrial problems. . . .”* An additional provision,
later the source of much controversy, was the proposal to put clients in touch with
M.I.T. graduates for the purpose of employment. Relations between the Institute
and a subscriber or client were to be established in terms of a contract, fairly
specific in nature, according to which the company agreed to pay the Massachu-
setts Institute of Technology a retainer of a stated number of dollars, in five
annual instalments.

In the words of the Plan itself the Massachusetts Institute of Technology was to
become the greatest consulting body in the world, maintaining “. . . a staff larger
and more differentiated and an equipment more modern and complete than any
institution of its kind. . . .”3 President Maclaurin on various occasions expressed his
concern for the failure to utilize the facilities of the Institute in a more effective
manner. Moreover, the proposed intimate relations with industry would serve to
maintain the vigor of our engineering instruction. ‘““The Technology Plan will not
obstruct or interfere with the present educational necessities of the school. Edu-
cation will not be sidetracked for commercial research. Codperation will supple-
ment education. Professors in closer touch with the demands of American industry
will teach better, because more vitally, than ever; the teaching staffs will be larger
and more alive, less academic; and the students will have a chance as they advance
in their course to do real work, to tackle real instead of academic problems, and
to do their thesis work to meet immediate questions in research.”*

The Endowment Committee had every reason to be jubilant over the initial
success of the Technology Plan. At the end of seventy days more than 180 corpora-

' Ibid,

2 Ibid. p. 52.
3 Ibid. . bo.
< Ibid. p. 61.
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tions had subscribed and had pledged retaining fees amounting to approximately
$1,200,000. By April the number had exceeded 200. Not only did the Plan give
promise of a rich source of revenue, but it set the pattern for a new kind of engineer-
ing education. The endowment campaign brought the Institute $8,000,000 plus
the Technology Plan, *“. . . in itself a permanent endowment both financial and
educational, the full possibilities of which have only begun to be seen.””!

Yet there appeared even at this early date seeds of discord. In his last message
to the alumni, President Maclaurin felt it necessary to defend the Plan against
criticism. He pointed out that the Technology Plan was only the natural develop-
ment of President Rogers’s earliest ideas on the place and character of this institu-
tion. “The most striking thing about Rogers,” he said, “was the breadth of his
vision and the large view that he had of the Institute’s place in the industrial devel-
opment of America.” He had foreseen the Massachusetts Institute of Technology as
much more than a school of industrial science and had incorporated in its charter
‘. .. a statement that it was founded for the purpose of instituting and maintaining
a school of industrial science and ‘aiding generally by suitable means the advance-
ment, development and practical application of science in connection with arts,
manufactures and commerce.’ ’? According to Maclaurin, the Technology Plan
was a natural outgrowth of this conception of the Institute, and was one of the
‘“‘suitable means” whereby the Institute could accomplish its true purpose. Physi-
cally it consisted of a vast group of buildings, with an extraordinary variety of
technical equipment representing almost every branch of applied science. It con-
sisted, also, of a notable group of professors and instructors competent to deal with
the scientific knowledge comprised within the Institute’s courses. These resources
should “. . . aid ‘the advancement, development and practical application of
science. . . .73

Maclaurin endeavored to meet two specific charges. The first was that the
Technology Plan called upon industrial corporations to pay for services hitherto
obtained gratuitously, and the second that the Plan would result in an encroach-
ment on the part of the Institute upon the fields of private practice of its alumni.
In reply to the first criticism, it was stated that the same services would be rendered
gratuitously as before, but that the Institute now proposed to render service in a
businesslike way and if corporations were to pay a retainer for services, there was a
very definite obligation on the part of M.I.'T. to insure a fair return on these pay-
ments. As to the charge of competition, the great industrialist Mr. Coleman Du-

' Ibid. p. 53.

z “Dr. Maclaurin’s Last Message to Technology Men,” The Technology Review, XXII, No. 1, January,
1920, p-47.

2 Ibid.
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Pont proved to be one of the strongest defenders of the plan, maintaining that its
potential benefits to Institute alumni greatly overshadowed the possible dangers of
competition, dangers that he considered to be wholly illusory.!

Further Development of the D.I.C.

These, then, were the origins of the Division of Industrial Cooperation and Re-
search, now known simply as the Division of Industrial Cooperation. It was set
up by the Institute for the purpose of assuring, in a systematic manner, that the
services promised by the Institute to the subscribers to the Technology Plan would
be provided. The Plan contained notable features. Many of the ideas were sound
and are incorporated in our current policies. Nevertheless, in its earliest form it
failed, and for reasons that are hard to evaluate fairly at this time. One senses that
the Plan over-committed the services of the faculty, and that in effect the promised
services were either illusory or not forthcoming. The untimely death of President
Maclaurin was a devastating blow and the long delay in appointment of a new
president made it difficult for Dr. William H. Walker, the first Director, to obtain
swift and forceful executive decisions. Although the Laboratory of Applied Chemis-
try under his guidance had been supremely successful in its relations with the
chemical industry, it seems in retrospect that industry broadly in 1920 was inade-
quately prepared for this kind of collaboration. Gradually the objectives under the
Plan were modified. The annual retainer fee was replaced by contracts with special
consideration for the particular needs of individual companies.

Several circumstances about the origin of the Plan profoundly influenced the
early policies of the D.I.C. In the first place, the Technology Plan was conceived
as a means of deriving desperately needed income, and the D.1.C. was set up with
the avowed purpose of insuring a quid pro quo to corporations paying general re-
tainers to the Institute. Insofar as the purpose of the D.I.C. was that of obtain-
ing funds, the Institute was often a target for criticism from many sources. From
the very beginning influential alumni, as well as non-alumni in industry, pointed
out that M.1.T. was placing itself in the general consulting business and was thereby
in the competitive field of commerce rather than that of education. This criticism
was aggravated in later years when the element of inventions and patents became
involved. It is probable that the educational advantages of the Plan came some-
what as an afterthought to the conceivers, but these advantages were very real and
there is no doubt but that President Maclaurin shared the vision of Rogers of an
institution in the service of the new industrial age.

It is difficult to give a fair assessment of the operations of the D.I.C. during the

' Ibid. p. 48.
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decade preceding the Second World War. There can be no question but that certain
tasks undertaken by members of the faculty under the auspices of the D.I.C.
were of very great service to industry. It is much less clear that they were ol any
particular value to our educational program, or that the function of the D.I.C.
was generally understood and approved by industry. As a matter of plain fact it
had been set up as a means of securing a revenue, and certain practices relative to
patent rights and royalties led many outside the Institute to believe that we were
engaged in competition with industrial research and development organiza-
tions. Although frequently such views were based on misunderstandings, one must
judge, nevertheless, that there were sufficient facts to give some grounds to criticism.
One must also remember that at that period M.I.T. was far ahead of most other
educational institutions in the field of industrial collaboration and the concept of
sponsored research was by no means so clearly and generally understood as in the
present day.

The record of service by the Institute in the Second World War is one of which
every MLI'T. man and woman should be proud. In contributing to technical
development for the military during World War II, every advantage was taken
of the flexibility inherent in the management of a private institution, and this was
made particularly effective by the boldness and courage with which the M.L.T.
administration met its responsibilities. Decisions were followed by immediate
action and the work in the Institute’s laboratories seldom waited upon the details
of contracts. The burden of meeting all such vexing problems as fiscal accounting,
patents, royalties, and property accounting, in connection with this vast effort, fell
upon the Division of Industrial Cooperation, which handled them in such a manner
as to set a pattern for universities throughout the country.

The growth of the D.I.C. was extraordinary. In 1940 there were some thirty-six
projects under its cognizance, representing a dollar volume of approximately
$135,000. During the war the research projects grew to an annual volume of ap-
proximately $5,000,000, to which must be added the expenditures of the Radiation
Laboratory, which during the period 1941-1946 amounted to approximately
$100,000,000.

It was generally believed that the end of the war would result in the closing out
of the major portion of government-sponsored activity and a return to operations
resembling those before the war, and in the case of the Radiation Laboratory,
which was staffed almost entirely by visiting scientists and engineers, such a discon-
tinuation did actually take place. Activities that are an integral part of the Institute
program have, on the contrary, increased in size and number since the close of
the war.
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The Trend Since the Close of the War

There were 123 sponsored projects active at the Institute in 1946, 153 in 1947,
176 in 1948, and at the time of the present writing in 1949 there are 1g9o.

The degree to which the operations of the D.I.C. have become integrated into
the academic affairs of the Institute is apparent from the approximate figures
for 1948-49. The total academic staff of the Institute included some 550 in the
grade of professor or instructor, and an additional 700 research associates, research
assistants, and teaching fellows. Of the 550 professors and instructors, 229,
were associated, at least part time, with D.I.C. projects. The teaching fellows,
all of whom are graduate students, do not in general participate in sponsored
research, but more than 80%, of all research associates and assistants were thus
engaged.

Technical supervision of all sponsored projects is considered to be a responsibility
of the faculty. In order that our academic staff may apply its talents most effectively,
it receives the support of a large group employed by the D.I.C. who devote full
time to these projects. In June, 1949, this group numbered 1,414, of which 535 were
D.I.C. staff and 879 non-staff.

A summary of the 1948-1949 situation from a fiscal point of view shows that con-
tracts for sponsored research amounted to $15,470,000. The academic and auxiliary
expenses of the Institute were approximately $10,130,000. Academic staff salaries
amounted to $4,400,000, of which sum $1,240,000 or 289, was derived directly
from sponsored projects in the form of reimbursement for the services rendered by
our academic staff. In addition to such direct reimbursement for faculty salaries,
sponsored projects contributed $1,890,000 in overhead to the administrative and
plant operation expenses of the Institute. Finally, hundreds of graduate students
attending the Institute would have found it financially impossible to do so had
they not been employed on sponsored projects.

The primary factor that we must recognize in assessing the present position of
sponsored projects in Institute affairs is the change in their relation to the academic
program. Although the idea of an obligation to render service to the community,
to the state and to the nation appears always to have been present, nevertheless it
seems clear that the origins of the D.I.C. were based on the frankly stated need of
increasing the Institute’s income and imposing a control on the exploitation of
Institute facilities by a few members of our staff for personal profit. During the past
decade, however, the question of financial return has been made subordinate to
that of the importance of the service, and the primary factor governing the accept-
ance of a project has become the degree to which it may contribute to the educa-
tional objectives of the Institute.
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In the case of contracts with industry, overhead charges are made sufficiently
high to guarantee some return on Institute services, which may be used for the
support of research in less favored fields. At the moment, however, an overwhelm-
ing proportion of sponsored contracts is with the government, and the wartime
policy of “no loss, no gain” still prevails. In short, although it is generally recog-
nized that the sponsored research and development contracts as a whole contribute
vitally to the current operations of the Institute, and that the structure that has
been built up in enlarged staff, student body, administration, and physical facil-
ities could not be maintained without it, this type of activity is not undertaken
primarily for the purpose of obtaining income, as was true in the days of the Tech-
nology Plan. )

In 1940 a relatively small fraction of the staff participated in sponsored projects,
and only in isolated cases does it appear that graduate students derived much
educational experience from them. This situation has changed notably. D.I.C.
projects account for the financial support of a very sizable fraction of our graduate
students, who also benefit materially in terms of educational experience. In certain
departments, such as Electrical Engineering and Physics, almost all the graduate
students are engaged in such activities.

Thanks to government contracts, the Institute has the use of a large number of
instruments, machine tools, and special facilities. Although according to the terms
of the contracts this material is returnable to the sponsoring agencies, it is in effect
at the disposal of the Institute for an indefinite period. There is also an enormous
amount of expendable material made available to laboratories and employed by
both staff and students for carrying on research or engineering development.

An extremely important aspect of the situation is the postwar evolution of large
engineering laboratories, such as the Servomechanisms Laboratory, the Instru-
mentation Laboratory, and various others, that offer unusual opportunities to
graduate students to become familiar with the actual processes and practical prob-
lems of engineering, while carrying on their other more academic studies.

Finally, postwar contracts with the military services have led to the construc-
tion of a number of very large facilities and machines that will have an important
influence on the Institute’s research and development program for many years to
come. Among these are the new supersonic wind tunnel, which comes to the Insti-
tute through its guided missile program with the Bureau of Ordnance, the synchro-
tron and 12-million volt Van de Graaff generator, sponsored by the Navy, and
several large computer projects, also under Navy sponsorship.

Unquestionably the most notable feature of the Institute’s postwar development
is the close interweaving of sponsored research and graduate study. Nevertheless,
we must not overlook the additional responsibilities of planning and management
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that are imposed on the faculty as well as the administration by the acquisition of
expensive facilities for research and engineering development.

New Management Responsibilities

The very magnitude of many projects makes it necessary for some of our ablest
colleagues to devote their attention largely to administrative rather than technical
problems. The extent of this diversion of talent into administration is difficult to
assess, and whether it presents a real problem in any instance can be judged only
by the man involved. Nevertheless it is a factor that must be taken into account in
evaluating the desirability of undertaking new projects or expanding old ones.

In addition to this general problem of management, two special problems arise
in the administration of some of our larger enterprises. )

First, a problem arises in large projects that exploit new fields in which one or
more of our academic staff are prominent, and for which comparable facilities and
technical skill are unavailable in industry. The educational merit of most of these
enterprises appears to be outstanding. Graduate students associated with them
gain direct and basic experience in areas showing industrial promise and acquire
a firsthand knowledge of problems of engineering practice that cannot be imparted
in the classroom.

There is placed on the leaders of this type of engineering development, however,
a peculiarly heavy burden; for only by great ingenuity, imagination, and enter-
prise can they maintain the undisputed lead that safeguards us from direct com-
petition with industry. The very fact that these fields open new vistas to the manu-
facturer stimulates industry to establish groups with comparable objectives. As the
facilities of industry expand, the need for our own may diminish and the Institute,
under its present policy, must not be placed in the position of soliciting new business.
Those who are responsible for management must then take steps to see that the
groups are diverted to new interests or disbanded.

Let us not underestimate the consequences. In every large project that has con-
tinued over a period of years we have an investment in space and in capital equip-
ment, and a responsibility toward our men. The termination of such an enterprise
is a more difficult problem by far than the liquidation of a wartime group drawn
largely from other institutions.

Second, we consider a different category, namely, those projects that are pri-
marily concerned with the development and construction of a single device or
piece of equipment. Among these, we may currently cite the differential analyzer,
the digital computer and simulator projects and several high-energy-particle
generators. These are the tools of modern, large-scale research, and such under-
takings have become widespread in American universities since the war. Neverthe-
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less, the risks involved by the contracting institution are large, and the fact that these
risks are to a considerable extent of an intangible character makes them all the
more serious.

The development of any such large device is a notable engineering achievement
and provides an unusual opportunity for the exercise of inventive ingenuity and
the application of creative imagination to engineering problems. This contri-
bution to our engineering program oflsets the risk of a rapid obsolescence of the
completed machine. One gains the impression, however, that there is currently at
M.I.T. a disproportionate emphasis on the devising and construction of new
facilities. As a consequence many of our most gifted colleagues have been engaged
over an extended period in engineering design and the supervision of construction.
Although the Institute has shown great boldness, enterprise, and leadership in the
development of these new fields, we must keep in mind that instruments, large or
small, are not an end in themselves but rather a means to research; and for our
ultimate leadership in science there must be the same passionate desire to use these
new machines as there has been to devise them. We believe that it is a responsibility
of those in charge of these projects to see that the possibilities of use are exploited
as fully as are those of design and construction.

Advantages and Dangers of Sponsored Projects

There are at least three major arguments in favor of sponsored projects as sources
of strength in our educational program.

First, they make possible education in engineering research and development
of a high order. One of the principal problems of engineering education, par-
ticularly at the graduate level, is to prevent it from becoming too academic, too
theoretical. We want students to have the feel for engineering problems that comes
from direct contact with important projects of real utility. The extensive shop and
drafting room practice provided in our curriculum a generation ago no longer
suffices. The finest aspect of our many contractual arrangements at M.I.T. with
industry and government since the war is that they have made possible this kind
of training and experience in connection with engineering problems of real worth.

Second, the facilities of our wind tunnels, gas engine laboratories and Servo-
mechanisms Laboratory, to name only a few, are available to us by reason of
sponsored undertakings. Projects carried on in connection with them contribute
directly to general knowledge of basic engineering problems. The results are avail-
able to all and benefit industry broadly. For this reason we believe that industry
will show an increasing disposition to participate in the sponsorship of work of this
kind.

Third, the cost of many aspects of research in science has risen to such a level
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that endowment alone can no longer supply the necessary funds. It has become
increasingly apparent since the war that private institutions proposing to maintain
a position of leadership in the physical sciences must turn to outside sources for
aid. Sponsored projects provide such aid, and permit the undertaking of funda-
mental scientific investigations, for example in nuclear science, that would other-
wise be quite impossible.

There are also at least three potential dangers in this type of activity that make
it essential for us to plan soundly toward a reasonable balance between sponsored
projects and other aspects of our program.

The first arises from the fact that sponsored projects are supported for the most
part on a short-time basis, and hence introduce uncertainty in the financial aspects
of the operation when their magnitude is very large in relation to the whole In-
stitute program. The precarious nature of our present position is obvious. Any
sudden change in the public attitude toward national security must inevitably
react directly upon the affairs of the Institute. We believe that great care must be
used in future planning to insure that the Institute is in position to readjust readily
to possible changes in the magnitude of sponsored project support.

The second is related to the fact that many large sponsored projects emphasize
design and construction problems, engineering development, or applications of
science rather than fundamental scientific inquiry. This in itself is not undesirable,
since a major portion of our educational program is concerned with engineering
and applied science. But we must be careful lest the great preponderance of ac-
tivities of this type, and the greater availability of funds for work of this sort, divert
interest from the more fundamental aspects of scientific research in which the
Institute must also make every effort to excel.

The third results from the preponderance of military projects in the sponsored
program. This gives rise to two difficulties. First, national security regulations re-
quired that some of the work be carried out under secrecy regulations. Although we
see no way to avoid this situation at the present time, we regard the conduct of
research or development in secret at an educational institution as highly unde-
sirable. We call attention to the discussion of this point in the Report of the Com-
mittee on Staff Environment. Second, it would be as unfortunate for M.I.T. to
become regarded as an institution that is dependent upon the development of war
weapons as it is for an industrial organization to be regarded in similar light. We
believe, therefore, that the current effort to broaden the base of sponsored activity
through increased industrial participation is to be particularly commended. We
suggest that future planning should look forward to the possibility of increased
emphasis upon activities more directly related to the public welfare.
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Sponsored Projects and University Policy

Up to this point, we have been discussing sponsored projects at the Institute.
The participation of universities all over the country in contract research since the
war has led to the consideration of various broad policies, not limited in their appli-
cation to any one institution, that we should also review briefly.

Before 1940, collaboration between American universities and industry was on a
relatively insignificant scale and this was likewise true of coGperation with agencies
of the federal government, apart from the field of agriculture. As a technical
institution with its Research Laboratory of Applied Chemistry and its Technology
Plan of 1920 as a background, M.I.T. was a notable exception to this rule. Then
during the war years the Office of Scientific Research and Development gave
enormous impetus to contracts for research with educational institutions, and the
practice has been continued extensively since 1945 by the military services and the
Atomic Energy Commission.

Many universities now maintain offices resembling the Division of Industrial
Codperation for the purpose of administering contracts of this character. However,
the pattern and objectives of these new organizations appear to be by no means
identical in all institutions. Although they have in common the desire to make the
most of the present availability of federal funds for the support of science and
engineering, one notes also in many instances the establishment of laboratories
whose functions appear to be more closely allied to consulting engineering than
research, and whose purposes seem to be primarily those of deriving additional
income. Apart from a question as to the extent that such activities may eventually
jeopardize the tax-free status of the institution, the evolution of contract research
along such lines has caused uneasiness in many faculties where it is felt that an
excessive emphasis on projects of this character may ultimately run counter to the
true academic function.

A university, or more particularly a technical school, has in its laboratories the
facilities for experimental investigation far beyond the means of all but the largest
commercial organizations. The use of these special facilities is sometimes requested
in the interest of local industry. The services required are more likely to be in the
nature of testing rather than research, and help in the development of new prod-
ucts. What should be the position of the school? To us that would appear to de-
pend greatly upon the circumstances. This was the kind of task that comprised
most of our D.I.C. program in its earlier years. When no other sources are avail-
able to provide this kind of technical assistance, one hesitates to condemn a uni-
versity for endeavoring to place its facilities and specialized staff at the limited
disposal of the community. Nevertheless, when the work is largely that of testing
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or of overcoming inherent difficulties in the development of new products, we think
that it should go more properly to commercial laboratories, such as are operated by
industry in its own behalf, or independently for the specific purpose of commercial
research.

Although service to the community is most certainly a function of every uni-
versity, it must fulfill that function primarily through education and extension of
the basic ficlds of knowledge. Contracts for development or testing in connection
with the products of individual firms almost inevitably become associated with
patent problems, commercial secrecy and questions of industrial competition,
none of which contribute to the best in an educational program. A technical school
cannot afford in every circumstance to be adamant in its refusal to accept work of
this kind, but we believe that as a matter of policy such work should definitely be
discouraged.

The monetary consideration involved in contract research is the one most
difficult to appraise fairly. In a period of increasing costs and shrinking returns
from endowment every educational institution must necessarily explore all possible
new sources of income. The principle that charges made for service to industry
should be sufficiently high to insure a substantial contribution to the educational
and research program as a whole seems sound. Obviously the danger arises when
income becomes the actual motive governing the selection of a sponsored project
rather than its potential contribution to the advancement of knowledge and the
welfare of the student.

As one surveys the current state of contract research in connection with colleges
throughout the country one cannot escape the suspicion that many schools are
perilously close to engaging in purely commercial enterprises. In our opinion any
school that follows such a course will ultimately suffer serious damage to its stand-
ards as an institution of higher learning.

The practice of using contract research projects as a means of supplementing the
salaries of some members of the regular academic staff either by summer employment
or by extra compensation during school terms appears to be prevalent in a number
of universities. This we believe to be an exceedingly unwise policy, and it is one
that ML.I.T. has endeavored to avoid. It is a policy that tends to inflate the salary
scale in some departments, giving rise to serious inequities and the promise of
future discord when contract work is unavailable. Above all, it emphasizes the
motive of financial gain rather than the intrinsic worth of a project in an educa-
tional institution.

Faculty Responsibility for Sponsored Research

It should never be forgotten that, in the final analysis, the scope and character
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of sponsored research at M.I.T. is determined by the faculty. The policy of our
administration is clear. No faculty member is ever under compulsion to engage in
sponsored research. These are voluntary activities entered into because, in the
judgment of individual faculty members with the concurrence of their department
heads and deans, the particular research effort is the most productive use of time
and Institute facilities. Faculty policy on sponsored research is the aggregate of
these individual judgments, even though this policy may be undeclared.

Thus the faculty has a primary responsibility for sponsored research policy as
an integral part of its broader responsibilities for educational policies and practices.
In our judgment, this responsibility can be discharged best under broad policies
enunciated by the faculty for the guidance of departments, schools, and academic
administration. :

Conclusions and Recommendations

1. We conclude that the scope and character of sponsored research at M.I.T. is, in
effect, the aggregate of the voluntary actions of M.I.T. faculty members, and
that the faculty has a primary responsibility for sponsored research policy as an
integral part of its broader responsibilities for educational policies and practices.
This responsibility can be discharged best under policies enunciated by the
faculty for the guidance of departments and schools, but success in avoiding the
dangers and pitfalls of a large-scale sponsored research program will require
cternal vigilance and wisdom by our top administration.

2. We conclude that a sponsored research program, regardless of size, will succeed
only if the faculty members responsible approach the research problems with
enthusiasm and with the conviction that the particular activity is the most pro-
ductive possible use of Institute time and facilities. Over-commitment of the
Institute’s staff and facilities was a principal cause of the failure of the old Tech-
nology Plan.

3. We conclude that sponsored projects contribute materially to our educational
program in at least three ways: by bringing graduate students into close con-
tact with real engineering problems; by providing special facilities that con-
tribute to the advance of engineering knowledge; and by supporting fundamental
scientific investigations that would otherwise be too costly to undertake.

4. We conclude that the following dangers must be considered in the formulation
and implementation of sponsored research policy:

(a) The great increase in the magnitude of sponsored projects since the war has
given rise to new and major management responsibilities among many mem-
bers of our staff and administration. There is a very real danger of too great
diversion of technical talent into administrative activities.
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() The predominance of applied engineering projects of large size may unduly
divert attention from fundamental scientific inquiry. Sponsored activity
concerned with the development of new devices of potential value for re-
search may not be followed by a compelling desire to use these devices in
active, fundamental research programs.

(¢) The development of new devices and special facilities may lead to competi-
tion with industry unless great care is taken to change the direction of these
research and development activities when they no longer fill a unique need.

(d) Sponsored research has placed a large proportion of the Institute’s financing
on a short-term basis.

() The secrecy provisions characteristic of some projects may in the long run
have undesirable implications. The Institute runs a risk of becoming in the
mind of the public an organization whose primary mission is the develop-
ment of war weapons.

5. We recommend that the faculty and the administration, in the formulation and
discharge of their responsibilities for sponsored research policy, be guided by the
following objectives:

(a) An increased emphasis in future planning on maintaining such a balance be-
tween sponsored research and other activities that adjustment to change can
be accomplished readily,

(6) An expanded effort toward support of fundamental scientific inquiry,

(c) A broadening of the base of sponsored project support by increased industrial
participation,

(d) An avoidance in the future, as in the past, of undertaking sponsored research
primarily for the purposes of financial gain or of securing supplemental
salaries for stafl members.



Chapter V

Organization of the Faculty
For Greater Unity and Effectiveness

There has been considerable comment about the importance of revitalizing the activities of the
faculty as a deliberative body. It has been said that faculty meetings are perfunctory, and that they
accomplish little of moment. Nevertheless the responsibilities of the entire faculty for guiding the broad
educational policies of the Institute are universally acknowledged to be important.

To what extent does this anomalous situation exist? What are its causes? How can it be corrected?
Can changes toward greater effectiveness be brought about that will at the same time strengthen the
unity of the faculty? These are some of the questions that we have endeavored to answer in the present
chapter.

UNDER THE CHARTER FROM THE COMMONWEALTH, the Corporation of the Institute
is its governing body. Acting through its Executive Committee, the Corporation has
delegated certain responsibilities to the faculty. More by tradition and precedent
than by formal action, the faculty is responsible for the development and control
of curricula, for educational policy, for the supervision and maintenance of dis-
cipline, for the development and administration of “such tests of proficiency as
shall best promote the interests of sound education,” and for the recommendation
of students to the Corporation for degrees.

In the early years when the whole faculty could meet in a small room, and when
it was possible for the individual faculty member to be familiar with all aspects of
the Institute’s work, the faculty as a whole could effectively debate matters of broad
policy and at the same time exercise effective control over details of the Institute’s
educational program. In recent years, M.I.'T. has grown to be a very large and
intricate institution. The administration has been flexible in adjusting itself to
these new conditions, and the departments have remained strong and creative.
The faculty, however, is now a large, unwieldy body. Its meetings have become
perfunctory and ineffective. Much of its educational business is accomplished
through a mechanism of uncodrdinated committees. We believe that this mech-
anism is overloaded and obsolete.

These faults are the faults of a system, not the faults of men. We shall therefore
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propose certain changes in the organization of the faculty for the purpose of per-
mitting it to conduct its business more effectively. Some of our proposals are a
reaffirmation of present policies and practices, with changes in emphasis. Others
involve recommendations for change that reflect the differences between modern
conditions and those that prevailed when various practices were first adopted. Still
others relate to formal endorsement of de facto policies and practices that have come
into existence to meet changed conditions but that have not been officially legis-
lated. Throughout we have kept in mind the preservation and further strength-
ening of the unity of the faculty.

The Unity of the Faculty

For many years, the Institute’s faculty was limited to a few dozen men, all work-
ing with a remarkable singleness of purpose and method. Even throughout our
recent great growth, we have retained a unity of outlook and objectives to an
extraordinary degree.

From the beginning, the faculty has been organized into departments, each
responsible for instruction in its own professional field. Later the departments were
grouped into schools, and academic deans were appointed to assist the president
in his multiplying administrative responsibilities and to act as educational leaders
to coordinate the work of groups of departments that represent communities of
interest. Other groups, that cut across departmental lines, such as the Graduate
School and more recently the interdepartmental laboratories, have evolved within
the faculty, and administrative officers have been appointed to lead and be re-
sponsible for them.

Despite the administrative changes that have taken place from time to time,
M.LT. still adheres to the principle of the common faculty responsible for educa-
tional policy and operations in all phases of educational work at the Institute. In
this respect, the Institute differs markedly from the usual university in which the fac-
ulties of law, medicine, arts and sciences, engineering, and other broad fields meet
separately as independent deliberative bodies. As has been emphasized previously,
we believe that the resulting unity of the faculty is a source of strength at the Institute.

The wide range of our activities today and the expanding numbers of our staff
require a subdivision of the faculty into various kinds of working groups. Our
problem then is this: how can the faculty of M.I.T. best resolve itself into effective
working groups while maintaining the closest possible collaboration in the achieve-
ment of common objectives?

We believe that this end can be accomplished by an appropriate division of re-
sponsibilities between the departments, the schools, and the faculty as a whole, and
by a reorganization of the faculty committee structure.
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The Departments

The basic operating units within the faculty are the departments, each of which
represents a recognized professional field such as civil or mechanical engineering,
chemistry, or mathematics. The department head and his associated staff have
determined professional objectives and developed the curriculum, subject only to
such general policies and controls as were exercised periodically by the faculty
through designated committees.

The department has been and, in our opinion, should continue to be the site for
initiating creative academic effort, the center of relationships between students and
staff, and the educational unit for constant self-examination of teaching aptitudes,
skills, and performances. We believe that the departments should assume the prima-
ry responsibility for maintaining high standards of professional education at M.I.T.

Particularly with respect to appointments and promotions, the degree of faculty
participation in departmental planning varies widely from one department to
another. It has been our observation that the situation at M.I.T. is on the whole
relatively good. We are loath to recommend any specific pattern for department
councils, but we believe that the suggestions for improvement made by the Com-
mittee on Staff Environment in its report are good ones, and should be adopted.

We believe that the conduct of a department should be entrusted to a dis-
tinguished leader, that he should bear a personal responsibility for the success of
his program, and that to meet that responsibility he must have freedom of in-
dependent decision. It seems equally clear that consultation with the staff on
matters of important policy is indispensable. We believe that confidence and
understanding between the staff and its leader are essential for greatest depart-
mental effectiveness.

We have considered at some length the perennial question of appointments to
department leadership with or without term. Both procedures have obvious
advantages and disadvantages. Nevertheless, it is our opinion that rotation of
office among members of the department is not conducive to strong leadership and
continuity of policy. We believe that the administrative appointment without term
for all department heads is sound and should be continued. Qur conclusion that
an unlimited term is desirable is at variance with that of the Committee on Staff
Environment as outlined in their report.

Further thought by both the faculty and administration might be given to the
problem of the department head who wishes to relinquish some or all of his ad-
ministrative burden, after an extended period of service, in order to devote more
time to teaching, research, or other professional interests. We believe that such vol-
untary changes of activity should be encouraged, but not, of course, as a universal
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practice. A man who is so inclined should find it possible to pursue new interests
without fear that this action will be misinterpreted as having been involuntary.
We believe such a change of activity should be regarded as an entirely normal
choice of alternatives in the rounding out of a distinguished professional career,
and we believe that a tradition can be established whereby it will be so regarded.

The Schools

Although the departments constitute the basic subdivisions of the faculty, a
grouping of departments into schools has been necessary in recent years.

The manifest reason for the initial establishment of the Schools of Architecture,
Engineering, and Science was administrative convenience. Single departments had
grown larger than was the entire Institute in its earlier days, and it became im-
practical for the Office of the President to give direct attention to all the problems
of fifteen or twenty department heads. Accordingly, certain administrative re-
sponsibilities were delegated to academic deans. Insofar as they deal with budget-
ary matters, the duties of the deans appear to have been clearly defined from the
outset. We believe, however, that the relation of the departments to their respective
schools on questions of educational policy has not been so clear.

As has been indicated in Chapter III, we believe that increased emphasis on the
school as a distinct organizational entity within the faculty is desirable, and we
recommend that each academic dean form an advisory council, to include all de-
partment heads in his school and whatever additional members he may desire. This
council would deal with the educational objectives, policies, and practices of the sev-
eral departments in the school. Its primary concern would be with interdepart-
mental relations and with problems that transcend the primary interest of a par-
ticular department, but relate to the broad professional interests of the individual
schools. Fach school council would be concerned with the total educational process,
from the {reshman year through postdoctoral study; it would be especially concerned
with problems of undergraduate education. It would review departmental curricula
proposals and make suitable recommendations to the appropriate faculty com-
mittees. On all educational matters that affect other administrative subdivisions
of the Institute, each school would work closely with its counterpart to bring joint
recommendations before the faculty.

The fostering of a community of spirit and method within each of the four areas
represented by the schools would, we believe, afford increasing opportunities for
individuals and departments to influence educational policy constructively. Further-
more, we believe that the development of closer educational relationships within
the schools would, in turn, be reflected in greater unity in attention to over-all
educational problems by the faculty as a whole.
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The Present Faculty Committee Structure

The faculty has gradually delegated its responsibilities to committees, and it
will be useful to review the present committee structure before making recom-
mendations for changes.

The Committee on the Graduate School is composed of one member from each
of the twenty departments giving graduate instruction, the Director of Admissions
as Secretary, ex gfficio, and the Dean of the Graduate School as Chairman, ex officio.
This one committee coordinates all aspects of graduate education for a student
group approximately one-half the size of the undergraduate student body. Di-
rectly and through its subcommittees, it serves as a single agency in the deter-
mination of graduate educational policy.

We recommend that this committee be reconstituted as the Committee on
Graduate Policy, with one member from each department giving graduate in-
struction, the Chairman of the Faculty, ex officio, and the Dean of the Graduate
School as Chairman, ex officio.

The purpose of the change in name is to define the major function of the com-
mittee more clearly as that of developing and recommending to the faculty broad
policies with respect to graduate education.

The purpose of naming the Chairman of the Faculty as a member is to improve
coordination with undergraduate education as discussed later in this chapter.

No such unifying agency exists for the undergraduate school. The various aspects
of undergraduate education are divided among the following standing committees:

The Committee on Undergraduate Courses

The Committee on Petitions

The Committee on First-Year Students

The Committee on Second-Year Students

The Committee on Third-Year Students

The Committee on Fourth-Year Students

The Committee on Undergraduate Scholarships

The Committee on Provisional Students and Discipline

The Committee on Conduct of Examinations
The Committee on Admissions

In a somewhat different category are the following two committees charged with
the responsibility of administering specific subjects or courses.

The Committee on General Studies

The Committee on Course IX

None of these committees has a responsibility to the faculty for an over-all con-
sideration of undergraduate education, nor does any person or group short of the
President or the total faculty have this responsibility. Each professional department
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tends to think of the first year only as a source of new students and to concern itself
primarily with the second year and beyond, unless it is involved in first-year in-
struction; in this case, its concern may be very specifically with its own particular
first-year teaching problems.

The duties and responsibilities of the undergraduate committees enumerated
above vary widely, Some meet as committees only at the end of each semester
under the pressure of term-end problems. The principal purpose of such meetings
is to determine which students have met academic standards and which are to be
warned, suspended, or dismissed. Some committees report to the faculty and some
act with power and do not report.

Some committees are kept very busy. Such a group is the Committee on Under-
graduate Courses, which handles a mass of detail, much of which represents
requests from departments to shift a subject from one semester to another, or to
change the stated recitation or preparation hours of a subject, or to add or drop a
particular subject. These requests reach the Committee on Undergraduate Courses
directly from the several departments, as do requests for adding or dropping options
and other more important modifications of undergraduate professional programs.
The committee must test the legality of these proposals against its understanding of
faculty policy. There are scattered items of faculty policy in the document “Rules
and Regulations of the Faculty.” Other clues to faculty policy may be found in the
introductory sections of the M.L.T. catalog. Still other evidences of faculty policy
may be found in the minutes of past meetings in which reports of special ad 4oc com-
mittees were adopted or votes on specific questions were recorded.

The testing of a proposal for legality sometimes depends upon the memory or
understanding of committee members or of such administrative officers and others
as may be consulted. A new member of a committee is under a particular handicap
in rendering effective service unless he has made a hobby of understanding and
interpreting the intent of the faculty.

The faculty has permitted undergraduate education at M.I.T. to be administered
in such detail and to be complicated by such a flow of paper work that it is often
extremely difficult for a faculty committee member to distinguish between policy
and clerical routine. Thus, practices that include the requirement of very precise
compliance with the printed program throw a heavy clerical load on the Petitions
Committee. Each year, several thousand petitions must be considered by the
committee and formally approved or disapproved. Each such petition bears the
endorsement of a Registration officer or department head. The bulk of the petitions
are for minor substitutions in the prescribed specialized undergraduate programs.
For each of the petitioned cases, it is necessary to decide whether the request is
reasonable or whether granting the request would result in undue dilution of the
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student’s undergraduate education, or possibly whether it would result in a type
of education too far removed from some one of the twenty-odd specialties specified
in the catalog. A particularly troublesome problem is what to do about the student
who returns to school after a year or two only to find that the curriculum of his
department has been modified in his absence.

In short, the Petitions Committee applies to each individual faculty-endorsed
request its understanding of faculty policy regarding requirements for the bachelor’s
degree in the particular department from which the request originates. Consider-
ing the mass of detail involved, it is-not surprising that the committee’s policy has
been to protect the interests of the faculty by conforming to rather strict rules, thus
avoiding decisions that might later be construed to have established undesirable
precedents. )

We believe that the present undergraduate committee structure would have
fallen of its own weight some years ago if it had not been for the devotion and hard
work of the present and past chairmen of certain key committees, and for the
continuity of service and skill in mastery of detail of certain administrative officers.
But we believe that the faculty has been unfair to administrative officers concerned
primarily with the records and the facts by insisting on their service as ex officio
voting members of faculty committees. More important, we believe that such in-
dividuals are placed in awkward positions in their relationships with the rest of
the faculty. Positions that are difficult at best are made more so when responsibili-
ties include both recording and reporting educational decisions as well as active
participation in the making of such decisions. Freeing officers of this conflicting
responsibility should leave them available as a ready source of facts and counsel,
and for the administrative execution of faculty policy.

The Multiple Role of the Faculty Member

In considering how best to coordinate the function of the faculty, we believe that
it is important to recognize five roles that each faculty member undertakes at one
time or another in his daily work. First, he is a voting member of the common
faculty. Second, he is attached to a subdivision of the faculty under the adminis-
tration of an academic dean, one of four broad areas of professional interest. Third,
he is a member of a professional department with a focus of interest necessarily
more specific than that of the broader administrative subdivisions. Fourth, he is a
teacher and scholar with a specialized professional interest. Fifth, he is an adminis-
trator.

Although we may seldom stop to think about it, nearly every staff member is an
administrator as well as a teacher and scholar. His administrative responsibilities
include student counseling, the intimate details of subject administration, the



72 Commattee on Educational Survey

practical implementation of faculty policy at the departmental and school level,
and participation in faculty policymaking in committees and faculty meetings.

Department heads are members of the faculty whose duties require greater pre-
occupation with administrative matters and a corresponding reduction in the time
that can be spent in the classroom or laboratory. The acceptance of still higher
administrative responsibilities forces some of our colleagues to withdraw almost
completely from teaching and research in order to implement most effectively the
educational policy determined by the faculty and to provide the inspiring educa-
tional leadership characteristic of the Institute.

The important point is that the lines between teaching and administration are
not as sharply drawn as we are sometimes inclined to believe, and that every faculty
member should recognize clearly that he has administrative and policy-making
responsibilities that he must be willing to assume whenever called upon to do so.
Primary emphasis upon teaching and scholarship should make a faculty member
no less aware of the problems and importance of administrative effort. Likewise,
emphasis upon codrdination and general administration by the President, depart-
ment heads, and deans, should make them no less understanding of the educational
problems of their faculty colleagues. While it is always convenient to use the words
Sfaculty and administration to describe different foci of activity, we must never forget
that administrators are educational colleagues of faculty members who also have
administrative responsibilities.

The top administrative group is compact and flexible. The faculty is a large,
and, at present, unwieldy body. Even though both groups are as one in broad
objectives and in devotion and loyalty to the ideals of the Institute, there must be
sharp contrasts between the mechanisms by which they accomplish their business.

The purpose of the following proposals is to increase the effectiveness of the
faculty operation, make it more self-sufficient in the discharge of its primary re-
sponsibilities, and create a free flow of communication with top administration
through the newly formed Academic Council and otherwise. We believe there is
real need and opportunity for the faculty to assume its full responsibilities concern-
ing educational policy and at the same time to make full use of the qualities of ad-
ministrative skill and educational leadership that characterize the top adminis-
trative group.

The Proposed Committee on Undergraduate Policy

We recommend that the faculty establish a Committee on Undergraduate
Policy as an executive committee for the faculty on all matters of undergraduate
education. We recommend that this committee be composed of ten members of
the faculty to be chosen as follows:
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Chairman of the Committee on Undergraduate Policy: appointed from the faculty by
the President to serve at the pleasure of the President.

Chairman of the Faculty (ex officio).

Eight members: nominated and elected by the faculty in the usual way, provided
that each of the four schools shall always have at least one representative among
the eight. After the first election, two members shall be elected each year for
four-year terms. At the first election, two shall be elected for one-year, two for
two-year, two for three-year, and two for four-year terms.

In nominating and electing members of this committee, the faculty should
exercise great care to choose the most thoughtful, vigorous and courageous mem-
bers of the faculty, without regard to rank or age.

The Committee on Undergraduate Policy would formulate the policy for under-
graduate education, subject to approval by the faculty as a whole, and would inter-
pret and administer the policy that has been approved by the faculty. On-all matters
affecting undergraduate education, the committee would act with the broad powers
of inquiry and recommendation that have been enjoyed by the Committee on
Educational Survey. It would supervise and coérdinate the work of all standing
committees of the faculty concerned with undergraduate education.

The Committee on Undergraduate Policy would work closely with the schools
and departments. It would be responsible for preserving for the several depart-
ments and the four schools the flexibility of operation appropriate to the educa-
tional objectives and policies of each such group, and at the same time be respon-
sible for codrdinating these efforts in conformity with the broad policy decisions
laid down by the faculty.

The Committee on Undergraduate Policy, as we conceive it, would be a deliber-
ative and judicial body. It would be responsible also for the administration of
faculty policy, but we do not expect that it will itself handle any appreciable frac-
tion of the administrative business of the faculty. The burden of routine adminis-
tration should be carried, as it is now, by professional administrators and their
clerical staffs. The function of this committee is to make policy so clear that educa-
tional officers can be expected to exercise considerable discretion in the application
of faculty policy to particular cases.

One result of this clarification of educational policy will be that a registration
officer will more clearly understand his authority to modify a student’s printed
program and can be expected to assume responsibility for granting or denying
requests from students on educational grounds exclusively. Most educational
decisions involving individual students will be made where they ought to be made,
on the level of personal relations between the student and his registration officer. A
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modification of program approved by the registration officer will become effective
upon notice to the Registrar, except when in the opinion of his office it is a violation
of faculty policy.

In the course of the administration of the faculty’s policy through officers,
schools, departments, and committees, cases will arise which in the judgment of an
officer or a committee will call for the clarification or interpretation of an obscure
or disputed point of policy, or for an individual exception to a particular precedent,
or for a modification of general policy. Such matters may be carried to the Com-
mittee on Undergraduate Policy for consideration. In the interpretation of faculty
policy and its application to particular cases, the committee will ordinarily be able
to act for the whole faculty without sending the matter to a faculty meeting for
perfunctory action. But in their continual review of educational operations, the
Committee on Undergraduate Policy and its subcommittees should be concerned
always with the substance of policy as well as with the justice of its application.
When a case points to a desirable modification of educational policy, it may be
carefully considered by the Committee on Undergraduate Policy and presented
with recommendations at a faculty meeting. This is the sort of matter that we
expect will constitute the major part of this committee’s business. The real issues
between one group of the faculty and another should become few, and these can
be brought before the faculty for discussion and disposition as educational issues,
not administrative details.

The committee will be responsible, with the Chairman of the Faculty, for
working closely with the officers of administration, either directly or through the
Academic Council, on all matters affecting undergraduate education. These
include the cultural, the environmental, and the extracurricular as well as the
more formal aspects of education. This committee should work closely with the
office of the Dean of Students and establish communication with the various student
groups and with such bodies as the present Student-Faculty Committee. We be-
lieve more effective ways can be devised for securing consideration by the faculty
of problems originating in the various student groups, especially problems dealing
with the more informal aspects of undergraduate education.

Disposition of Present Undergraduate Committees

In order to simplify the present committee structure, it is proposed that the
following standing committees of the faculty now dealing with specialized aspects
of the educational process be designated temporarily as subcommittees of the Com-
mittee on Undergraduate Policy, effective upon establishment of that committee:

Committee on Admissions
Committee on General Studies
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Committee on Undergraduate Courses
Committee on Petitions

Committee on Provisional Students and Discipline
Committee on Undergraduate Scholarships
Committee on Conduct of Examinations

We recommend that the Committee on Undergraduate Policy conduct an in-
tensive study of the functions performed by each such committee toward the end
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