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LIBERAL ARTS
The attached summary reflects the general ideas advanced by five top businessmen and educators when asked to address themselves to this question:

"With your experience and knowledge in the field of educational matters, and given a clean slate upon which to write, how would you go about developing a program which will insure that the students at this new institution are, in fact, liberally educated regardless of the field of specialization?"


The panel members were:

Dr. Sarah G. Blanding, President, Vassar College, Poughkeepsie, New York

Dr. Henry Steele Commager, Professor of History and American Studies, Amherst College, Amherst, Massachusetts

Dr. Milton S. Eisenhower, President, Johns Hopkins University, Baltimore, Maryland

Mr. Henry R. Luce, Editor-in-Chief, Time, Inc., New York City

Dr. Ralph W. Tyler, Director, Center for Advanced Study in the Behavioral Sciences, Stanford, California



LIBERAL ARTS
It is obvious that education in the liberal arts can and usually does have many purposes. In the first place, whether defined as liberal or general education, there exists a core of disciplines which provides the learning experiences which should be undertaken by all who are educated in an Institution of higher learning. The form which such programs takes varies, of course, from institution to institution as does the theoretical sub-structure upon which each rests. But in spite of these differences, there seems to be general recognition that there exists in the liberal arts a body of knowledge, of skills, and in a certain sense, attitudes which all students of collegiate grade should be at the very least exposed to and hopefully master to a degree. In a very real sense this involves the liberal arts serving as an educatIonal experience for not only man as citizen, but man as man--if indeed one can distinguish between the two roles. Another way of speaking of this particular function of the liberal arts is that they provide the best kind of education to develop most completely man's potentiality as man.

The liberal arts, and In this discussion we are including In this term the liberal sciences, also are recognized by many as essential hand-maidens to the preparation for the professions. Here we have a second purpose, and one which casts the liberal arts in a somewhat different milieu. The liberal arts in the context of assistance for professional preparation can, however cause difficulties. Emphasis on this second purpose may, in fact, even weaken the liberal arts themselves. In some quarters there is a tendency to disregard the first, one almost says primary, function of the liberal arts discussed above, and see them solely in this second light. Thus we have courses developing in English for engineers, English for teachers, English for busInessmen. Thus the unity which Is potentially inherent In the liberal arts at their best is lost. In point of fact there need be no conflict here, for experience demonstrates that the liberal arts serve both functions best when they are taught for their own sake rather than as pillars on which professional education can rest.

Finally the liberal arts constitute so broad a field that many students of college grade properly can concentrate or major In one of them. Thus the student who majors in Philosophy, perhaps even proceeding to the doctorate in this field, Is using this liberal discipline in quite a different way from either of the two discussed previously.

To summarize, the liberal arts can serve all students in the sense of providing them with liberalizing learning experiences appropriate to their education as men and citizens. The liberal arts also serve as tools for education for the vocations and the professions. And finally, for some students, the pursuit of the liberal arts themselves or one discipline among them constitutes vocational or professional preparation in itself. The very fact that liberal education Is possessed of these three dimensions makes them difficult to keep in constant and true focus. Any
discussion of the liberal arts or liberal educatIon tends to lose something in precision by virtue of the almost imperceptible shift of the discussion from one of these functions to another without explicit recognition that the change in vantage point has taken place.

Perhaps a broad approach is called for in which the liberal arts can be considered not only In terms of content but more specifically of function. These functions are primarily two, first to open up for students new areas of experience and second, to develop an ability in the students to deal with new personal experiences based on their study and analysts of experiences which they can but treat vicariously.

The objectives of education In the liberal arts or liberal education have been stated many times and many places. Unfortunately not always have these statements taken cognizance of the three purposes which the liberal arts serve; for while, by no means mutually exclusive, nevertheless the objectives differ from context to context.

In the sense that the liberal arts should be undertaken to a degree by alI students, the objectives usually sought are the development in the students of the ability to communicate with precision and at a level of some profundity. A new dimension to this problem of communication is added as we become increasingly involved in the affairs of the entire world. Thus the ability simply to communicate in one language probably is no longer adequate for even the general student. Certainly the liberal arts also must provide for all students a knowledge of the past not only of his own culture but of others as well. Well taught, such a program will try to bring to bear the abilities derived from this study to an analysis of the contemporary world. An understanding of the nature of science as an intellectual process also is essential for all men who live in the Twentieth Century. Through this all the liberal arts should attempt to develop in all students an ability to think creatively and critically.

As has been suggested, liberal education taught for general purposes ordinarily is also the best approach when these arts are considered in relation to preparation for a profession. Certain exceptions are of course obvious, but these usually involve intensification of the educational experience in certain of the liberal arts rather than a difference in kind. For example, the engineer will need to proceed more intensively in the liberal sciences if he is to well serve his profession than will, let us say, the creative writer. The businessman will need to spend more time with the behavioral sciences than will the artist. Again, however, it should be emphasized that this Is a matter of degree of intensification rather than a complete difference, profession by profession. While the engineer may need more scientific education of a liberal sort than the creative writer, to deny that the creative wrIter of the Twentieth Century needs considerable knowledge of science would be foolish. 

Finally, of course, the purposes of liberal education for the student who would, in effect, make the exercise of the liberal arts his vocation are still different. Here in addition to a broad knowledge of all the liberal arts, the student must pursue at least one of them until it is comprehended at the level where the student is enabled to truly engage in creative and critical thinking in
the field. In this connection, of course, the specific purposes must necessarily vary depending on which of the liberal arts the student selects for concentration. 

Liberal education must of necessity go beyond the perfunctory and permit the student to deal with problems of fundamental Importance. The liberal arts must not shy away from even such a fundamental question as "What is the purpose of life?" Or, again, the student who is in the process of being liberally educated must at least attempt such intellectual challenges as that of reconciling the demands of the individual and the demands of society. And the answer must be pursued at levels considerably more profound than is now characteristic of much education of this sort. Students must be led to examine the implications of the egalitarianism present in American society and recognize the problem this poses for the search for excellence. New ways must be sought to achieve a synthesis which permit retention in the social fabric of many values without the development of contradictions so severe as to rend that fabric. Such a program will inevitably be possessed of humanistic, political and philosophical and religious facets. 

More is involved in an effective program in liberal education, however, than simply a consideration of objectives or content or questions, vital as these may be. Too little attention has been given to the ways in which students may be expected to learn in these areas in the sense that learning involves a change, either overt or covert, in student behavior in a desired direction. There is considerable evidence here, much of which has been ignored. A number of studies indicate the necessity for the student himself knowing what learning and education is. Good students tend to recognize that what they get in college are new ways of approaching problems rather than items to be remembered. It is usually the poor learner who wants content and specific skills. The implication here is that we might, in teaching the liberal arts, spend more time in helping the student to understand the purposes and assumptions. Many college students find little meaning in what they are doing in college. Much of this certainly can be traced primarily to a lack of vitality and relevance in the program. Efforts should be made to demonstrate to the student that some of the abilities being developed immediate carry-over into contemporary situations with which he is concerned. There is also a necessity that the student who arrives on a college campus be immediately challenged by the necessity for developing new competencies which are sufficiently different than those with which he was concerned in secondary school to furnish him adequate challenge, but not so difficult and new as to cause him totally to lose
confidence. 

There seems to be agreement that a new institution of higher learning needs to break away from many of the restrictions which have grown up in those that have existed for some time. There should be a de-emphasis of such things as courses,
credits, examinations, and formal teaching. A great deal more stress should be given to students learning. Thus the library and the laboratory should replace the classroom as the center of the educational program. We have put far too much listening to lectures. This has made the students' role in learning essentially a passive one. 

If a new approach is to succeed, of course, it becomes more important than ever that great attention be given to the total environment. Desirable intellectual outcomes can be expected only in an atmosphere consciously made propitious for intellectual activities. Many positive things can be done to assist, but there also are some things to be avoided such as intercollegiate athletics, sororities and fraternities, the course system, the lecture system, the proliferation of courses, grades and examinations, and rigid departmental organization. 

Above all a proper university must, as one of its functions in the liberal arts, maintain an environment in which the quest for truth is recognized as primary. For just as this quest for truth made of Athens "a mad, miracle of a city--flashing out in all directions," so in this quest is the hope for a free society. 



Teacher Preparation 

The attached summary reflects the general ideas advanced by six top educators when asked to address themselves to this question:

"With your knowledge and experience in the field of education, how would you organize a program in teacher education at this new institution to train teachers for the half century ahead of us?"

The panel members were:

Dr. Samuel M. Brownell, Superintendent of Public Schools, Detroit

Dr. Henry T. Heald, President and Director of The Ford Foundation, New York City

Dr. Henry H. Hill, President, George Peabody College for Teachers, Nashville, Tennessee

Mr. Francis Keppel, Dean of Faculty of Education, Harvard University, Cambridge, Massachusetts

Dr. Ernest O. Melby, Distinguished Professor of Education, Michigan State University, East Lansing, Michigan

Dr. Carroll V. Newsom, President, New York University, New York City



Teacher Preparation 
That the position of the United States both at home and abroad is precarious is a proposition generally accepted as valid. Domestically, we find ourselves, at the moment, apparently unable to cope with certain of the problems which have emerged in our dynamic society. Abroad we are challenged as never before to show that we possess the philosophy, the knowledge, the willingness, the energy to enable us to take the lead in the establishment of the good society throughout the world. There are those who think that both domestically and internationally we have seriously lost ground in terms of both our coping and our leading during the last quarter of a century. Whether or not this be true, there is no doubt that our plight is serious. Perhaps it always has been. Equally certain is the fact that the only long-range solutions which seem to give promise are deeply rooted in and dependent on the quality of our educational process. There is little argument that the center of this educational process is the teacher, and we cannot hope for that process to rise in quality above that of the individuals who play this central role.

For this reason, a seminar devoted to a consideration of teacher preparation has significance far beyond one which concerns itself with but a special field. It is of little use to discuss programs in engineering, in science, and in business if the students who arrive on the university campus to undertake them have been taught inadequately throughout their elementary and secondary experience. 

Compounding our difficulties, although perhaps if properly dealt with, multiplying our opportunities, is the fact that the community as a whole has become a most effective teacher, perhaps more effective than the schools themselves. 

Values, attitudes, even the willingness to learn seem in large part to be a reflection of the community rather than learned in the classroom. To a degree this has always been the case, but support might well be found for the hypothesis that there has been an increase in the success of the impact or that portion of the community other than the school, the home, and the church; and there is little evidence that the shift will assure a happier situation either for society or the individual.

Perhaps a sensible point of departure would be to make certain that it was thoroughly understood that the preparation of teachers is a responsibility of the total university and cannot, with success, be delegated alone to any department or division or college. The reason for this stems from the fact that the preparation of teachers is neither a simple nor unitary task, but rather a complicated four- faceted responsibility which can only be borne by the total university. It must not be held that each of these responsibilities is the exclusive concern of a single sector of the university. On the contrary, as will be seen, these functions, regardless of by whom treated, must always be viewed as interrelated, supplementary, and complementary rather than discrete. 

First, it should be observed that all teachers regardless of level or specialty must be provided a liberal or general education of excellence. Not all would agree precisely as to what the content or such a liberal education should be, and certainly not all courses which describe themselves as liberal merit the label. In all likelihood, however, the presence of liberal programs which pursue their reasonably similar objectives by various routes is healthy in our pluralistic society. Certainly there would be fair agreement that the liberally educated person, be he teacher or engineer or doctor, should know something about the social world in which he lives, its history and cultural antecedents, possess an understanding of the nature of science as an intellectual process, be characterized by considerable ability in the skills of communication so taught as to take full cognizance of the relationship of skills to content. This seems minimal. It also is agreed that teachers should receive this liberal education in the company of those who are being prepared for other professions. Liberal education knows no geographical boundaries, neither does it recognize professional provinces. That students with varying professional ambitions can with profit learn together seems obvious.

A second dimension of this complex of education designed to prepare teachers is involved in providing for prospective teachers learning experiences which will make certain that they have competence in the special field in which they are to be certified as teachers. How extensive this should be cannot be answered generally. Perhaps it would be well to describe the desirable situation in terms of the student achieving sufficient competence of this nature that, if it subsequently proves feasible, the teacher can build a graduate program on this undergraduate training. The elementary teacher naturally presents a special~ problem in this connection, for what in fact, is the special competence which he should acquire? Under present circumstances, he should ideally be provided with the most comprehensive "general" education possible. While it can be held that the elementary teacher should be expected to demonstrate a subject-matter competence of no less quality than that displayed b the secondary teacher, there is a point of view holding that the special competence called for in this case is a thorough understanding of children and how they learn and grow.

It is the third function to which the most adverse criticism in the preparation of teachers recently has been directed. This has to do with professional education. Let it be said at the outset that no one concerned with teacher preparation would deny that in some quarters there has been superficiality in this area and fragmentation of courses and subject matter. Needless to say, this is not the only area area in a university where guilt on these charges can be proved; but the fact remains that courses in professional education are in need of constant review and scrutiny both by those within and without the field. But when all this has been admitted, the fact remains that it is difficult to see how one could adequately prepare teachers in contemporary society without the availability of certain of the competencies and knowledge that have been developed in this field. It seems clear that prospective teachers should understand the history of the American public school as well as the philosophical position on which it rests. A knowledge of the continuing interaction between the school and the social order is necessary. Similarly, the teacher should comprehend to the best of his ability the nature of the learning process and its implications for teaching methods. Finally, there are almost none who would deny the necessity for providing, in one way or another, an internship through the form of what ordinarily is called "practice teaching. If there be valid criticism on this, it would be that frequently the practice teaching experience has not been intensive enough nor coupled with an opportunity for learning through study of and reflection on the experience.

Acknowledging the necessity for work in the field of professional education, there remains the problem of how much of the total collegiate program should the prospective teacher devote to such studies? Inevitably the answer to this question must be quantitative, but it is unfortunate that such is the case. The important matter is the achievement of certain educational objectives, not the number of semester hours taken. Informed opinion would indicate that, including the practice teaching experience, the valid objectives of the professional part of a student's program should be attainable by most students in from one-sixth to one-seventh of the effort devoted to the total undergraduate program.

The fourth and last aspect of the teacher preparation program has to do with getting each student to truly understand the nature of the discipline which he aspires to teach. This is a somewhat more newly recognized dimension of the teacher preparation program. It is an educational task which we seem to have performed badly. In the field of mathematics, for example, there are many teachers who are competent to deal with the subject in the manipulative sense. They are able to teach processes and turn out students who can follow directions with reasonable accuracy, but far less success attends their efforts to give to students an understanding of the nature of mathematics as an intellectual discipline and its proper relationship to other disciplines and, indeed, to the whole history of ideas. Probably by the very nature of the case, this is a function which will have to be performed at least in large part by those who teach the subject-matter courses at the university level. If it eventuates that some of these university level specialists do not themselves understand the nature of their discipline in this sense, some embarrassment may ensue.

Again it should be emphasized that these functions are by no means discrete. Liberal education frequently provides the necessary subject matter for a teacher, and professional education courses if properly taught can meet liberal objectives. Certainly a thorough understanding of the nature of a discipline should give valid clues to the best methods by which it can be taught. The implications, then, are clear. Only the entire university is competent in the last analyses to assume the responsibility for the preparation of teachers.

Of recent years we have come to recognize in preparation for teaching, as with preparation for other professions, that the university is not well equipped to do all that is required. Just as in medicine there seems to be a desirable division of responsibility between the university on the one hand and the hospital on the other, so in the preparation of teachers should the school system share the responsibility with the university. That the universities should deal primarily with the theoretical, the scientific, and the substantive, leaving problems of application to be considered within the public school system. To be specific, much of what is now taught in the field of administration, business-management, and audio visual materials, to name but a few areas, might be learned better under the auspices of the school system.

In point of fact, a major improvement in the preparation or teachers could be attained if the universities and the school systems were to recognize more fully that theirs was a joint responsibility. There might real merit, for example, in developing a teacher preparation program which in total was of five years in length, but with the last two years shared by the school system and the university with the student being paid full salary during this period.

Some such cooperative arrangement between the universities and the school systems might assist in preventing a loss of personnel in the teaching profession which comes about through the new teacher not being adequately prepared for the shock of the first full-time teaching assignment. The step from the campus to a classroom with thirty or forty youngsters not all completely dedicated to learning, or for that matter necessarily even decorum, surrounded by the complexities of the community, the bureaucracy, the parents, is a giant one. Too many promising teachers never recover, and quickly decide that their choice of a profession was ill-advised.

This "community shock" effect has been heightened of recent years for the new teacher comes to the community with relatively less status than was formerly the case. There are many reasons for this, not the least of which is that the total educational level of the community is much higher than in earlier times. The new teacher will find it far more difficult to establish his position as an intellectual and cultural leader than did his predecessors.

One of the problems which confronts those who are concerned with the prep preparation of teachers in the United States is the lack or career stability which characterizes the profession. All too often the teacher enters his profession clearly recognizing that it is not something to which his full professional life will be devoted. The primary reason for this rests in the fact that so many of our elementary and secondary school teachers are women who plan from the beginning to teach only until they have assumed their role as wife and mother. Quite
naturally, with such a large segment of the teacher population being so motivated ted, it is difficult to build the dedicated, career-minded profession which is so needed. Part of the answer to this dilemma lies in attracting more men to elementary and secondary school teaching. There is evidence that progress is being made on this front.

Making teaching a career to which both men and women will be willing to dedicate their lives is not easy. Some of the difficulty rests in the matter of salaries, and there is no doubt that these need to be increased markedly. But more than this is required. Somehow communities must not only accord to their teachers appropriate status, but school systems must provide a situation where able men and women can see for the entirety of their profession for other pursuits suits. This means that school systems must rid the teacher of the necessity for being clerk, janitor, and nurse and must provide a way for the able and energetic to rise in responsibility and salary as their careers develop.

One of the matters frequently discussed in the preparation of teachers has to do with the point at which students should choose their careers. On this matter there is some disagreement. Those who favor a late choice observe that many bright college students do not crystallize their interests until the later part of their collegiate careers and thus would make the teacher preparation program sufficiently flexible that at almost any time a student might enter into it. On the other hand, there are those who hold that career choices are being made too late and that it would be wise to hasten the procedure rather than delay it. Perhaps the best agreement which can be reached is that for most students the decision to enter the teacher preparation program should be made at the end of the sophomore year but that the program should be possessed of sufficient flexibility that later choice would be possible.

Many students of the educational scene have pointed out that the teacher preparation program would be far less difficult to operate if the candidates for it were selected with greater care. There is no doubt this is true. In fact, the world's problems would be considerably diminished were the supply of angels less limited. Given the great need for teachers, it seems quite unrealistic to assume that the immediate future will permit of much greater selectivity than is now practiced. Other professions also are seeking and need the able individuals. It seems unlikely, and perhaps unwise, that the teaching profession will be able to attract a disproportionate share or the gifted.

Even to the extent that selectivity is possible, the instruments on which judgments can be made are far from infallible. Intellectual ability and performance can be measured reasonably well, but the more important desire to continue to learn is identified with great difficulty. Health and appearance, to the extent these are relevant, can be appraised. It is in the area of the
prospective teacher's personality that great fuzziness attends the efforts to select. Instruments are so weak, the possibilities or great damage by the projection of stereotypes so great that caution must be exercised in acting on the valid proposition that the teacher's personality is an important part of the learning process. It should be possible, and is in fact imperative, however, to provide special educational challenge to the able students who are attracted to the profession. In our concern for quantity the dimension or quality cannot be ignored.

The great danger faced by even a new university will be its failure to take into account the fact that the future will be characterized, as is the present, by great change. In short, we must plan on a social order where perhaps the only constant is the lack of a constant. This means that the administration of a university and its faculty must continue to be imaginative using the knowledge of the past but refusing to be bound by past limitations. Only in this way will it be possible to attract the quality of faculty essential. This exercise of imagination in fact is the task of the university, in any event, whether it is concerned with the preparation of teachers, lawyers, physicians, or citizens. As Alfred North Whitehead has put it, "Fools act on imagination without knowledge; pedants act on knowledge without imagination. The task of a university is to weld together imagination and experience." 



Business Administration

The attached summary reflects the general ideas advanced by five top businessman and business educators when asked to address themselves to this question:

"With your knowledge and experience in the field of business and business administration, and given a clean slate upon which to write, how would you organize a program in business administration at this new institution to train business leaders for the half century ahead?"

The panel members were:

Dean George L. Bach, Graduate School of Industrial Administration, Carnegie Institute of Technology, Pittsburgh, Pennsylvania

Mr. William H. Coleman, President and Director, Twin Coach Company, Kent, Ohio

Mr. Theodore V. Houser, Chairman, Board of Directors, Sears, Roebuck & Company, Chicago, Illinois

Dr. Frank C. Pierson, Professor, Department of Economics, Swarthmore College, Swarthmore, Pennsylvania

Dr. Erwin H. Schell, Professor Emeritus and Lecturer, School of Industrial Management, Massachusetts Institute of 
Technology, Cambridge, Massachusetts



Business Administration 

For many years there appeared to be a trend in the recruiting practices of American industrial organizations. It seemed that with the passing of every year a greater number of potential employees were sought from among the expanding pool of students who had elected to concentrate in the more practical, vocational disciplines. Perhaps understandably, many colleges and universities responded to this trend, and in fact encouraged it by devoting more of their resources to just those vocational programs in demand. That this trend alarmed the friends of general or liberal education is an important but moot point; more vital to our present consideration is the significance it has, not only for our industrial organizations, but for these institutions of higher learning responsible for business education.

It is perhaps unnecessary to point out that as our social and economic organization becomes more complex and technologically oriented, American industry will continue to need highly trained and skilled scientists and technicians. But, as industry is fast discovering for itself, science is concerned primarily with the measurable, and when you have added up all the factors of a man that can be measured, you still have not described or understood him. A survey recently conducted by a large oil company revealed that in seventy-six American corporations, lack of job knowledge or skill accounted for only a shade over ten percent of the discharges. The remaining ninety percent were discharged for just those human qualities, or rather for their absence, which have nothing whatsoever to do with technical competence.

Now these facts have relevance for those who are concerned with education for business. It has become increasingly clear that it is not the function of our undergraduate education to train a businessman, but to produce a citizen and an educated human being. While it is true that the student should be provided with sufficient orientation toward his vocation so that entrance into it will be facilitated, it is truer still that any curriculum which attempts to provide at the undergraduate level all of the skills and knowledge which the mature businessman has at his disposal is destined to failure from the outset. Such a curriculum not only overlooks the primary function of an undergraduate education, but it totally ignores the plurality of business methodology and the nature of change in a dynamic society. 

To indicate that the function of a university education can never be specifically to train businessmen is not to imply that the business profession is not in need of competent and well-trained personnel. On the contrary, as business becomes more and more complex there arises the ever-increasing necessity that decisions be made on as precise an analysis of the relevant factors as is possible, and such analyses can neither be 
made nor interpreted by the untrained. As markets continue to expand in scope, this ability to analyze and interpret cannot be limited to domestic concerns, for the businessman of tomorrow will have to understand the world as well as his predecessor comprehended his local community.

It is a mistake to assume that business education is solely the concern of large universities and colleges, and in order to arrive at what ought to be done, it is important to know what is now being done and for whom and by whom. While no absolute classification scheme of the present educational activities in this area can be devised, a reasonably workable summary can be presented under five general categories. 

I. Company Universities.
Most of the larger corporations in the United States now operate extensive business education and training programs for their own employees. Some indeed, have labeled these "company universities," but aside from the designation the purpose is clear and rests on the assumption that the business executive or today must continue his education if he is to remain abreast of the dynamics of the economy and his particular place in it. These programs, further, acknowledge that training is essentially the job of industry itself and that education in its broadest sense, is the purpose of institutions of higher education. Industry has come to realize that it cannot expect universities and colleges to provide the young executive with all of the knowledge and skills which he will need in perpetuity. The teaching of particular skills is the responsibility of the company, and it is a responsibility which the company should not expect the colleges or universities to assume. These programs are sensible in still another way in that it is recognized that individuals learn best when confronted by a problem which they need to solve. Furthermore, certain kinds of learning simply cannot take place until the student has had some experience which will make the learning meaningful. These, in brief, are the assumptions and intentions of the company programs. It seems likely that in the future they will expand in scope and in the range of subject matter treated. And if this expansion is well considered, it will constitute a real contribution toward the education of tomorrow's businessman.

II. Community Colleges
The junior or community colleges also have an important role to play in education for business, particularly in their terminal, or two-year programs. In a concentrated course of this sort, emphasis most happily can be placed on technical or skills curricula, and it is here that business or industry may in the future find its best possible source of technicians. 

III. Schools of Engineering. 
With the advent in many businesses of the marriage of engineering and management, our schools of engineering also have a role to play in education for business. There is evidence that in the future, in at least certain industries, engineering schools through programs in industrial engineering and industrial management may find their present roles greatly expanded in both scope and significance.

IV. Liberal Arts Colleges
Although recruiting practices of the past decade would argue otherwise, there is evidence that business is turning to the liberal arts colleges with renewed interest. In return many of these colleges are offering courses in the field of business. Some four hundred of these can now be designated as falling in this category.

V. University Schools of Business
Finally we come to the business schools located within complex universities. Insofar as education for business is concerned these should stand at the apex, providing leadership, guidance and experimentation for all of business education. The business school recognizes that it should leave the teaching of skills and techniques to the "company universities" and the community colleges. In this connection it also recognizes industrial management is properly the concern of schools of engineering. Unless the business school can assume this position of leadership and avoid the pitfalls of narrow technical training, it does in fact, have little excuse for existence.

Closely related to this description of the various types of institutions engaged in education for business are the approaches to the problem now characteristic of business education as a whole. Generally speaking, these are three in number. Some 
institutions concentrate almost exclusively on the teaching of techniques and skills, and as the complexity of the business community increases,some of  these techniques become very involved indeed. Training a student to program for a computer is a far cry from yesterday's teaching of bookkeeping, but these techniques are needed and they are needed at various levels. Obviously they must continue to be taught by someone. 

A second approach is to treat the field of business education as a self-contained subject. While the liberal arts are judged important by advocates of this approach, they are usually separated from the business curriculum altogether. The student is given a fairly thick layer of general education, upon which is imposed a year or more of business specialization. This approach is characterized by its relatively futile attempt to relate the general and the special.

Finally there are attempts to include interest in business as part of general education itself. Implicit in this approach is the recognition that problems in business are often times no different than problems in other fields of endeavor and that the principles learned in the study of the liberal arts and sciences are many times applicable to their solution.

With this general summary of present practices and programs, attention may now well be turned to the kinds of knowledge and skills which the product of an undergraduate program should have as he enters the business community. Involved here are several things of importance. Certainly it is vital that the young businessman understand thoroughly the nature of the society in which he lives. Here we have an example of what might be called the reinforcing demands of the several outcomes of an undergraduate education, for certainly as this is of prime importance to the businessman as businessman, it is even more important to the businessman as citizen. The young executive of the future cannot be trapped, as too many have in the past, by the restrictions of time and space. He must know the history of his society and the principles of social change. Otherwise his thinking will become static in a situation where only flexibility and dynamism can long be effective. It follows that the aspirant 
businessman should find in his undergraduate program heavy components of the basic social sciences as well as history. To concentrate solely on economics is to neglect the fact that business has, in addition to its economic aspects, social, political, psychological and historical dimensions.

It is also evident that nothing will be more helpful to the man entering the business world than the ability to reason. His formal education should therefore be marked by a real emphasis on those disciplines designed to produce this end. Although mathematics is frequently assigned a heavy responsibility in the development of these rational capacities, certainly it is not the only discipline involved. Critical inquisitiveness, a sense of toleration and an ordered capacity for reason are encouraged as much by a study of literature or logic as are they by pure mathematics. The truth of the matter is, of course, that we cannot conclusively predict just how the maximum effectiveness in reasoning can be taught, but certainly it can be expected as an outcome of those disciplines which are rigorous and demanding. 

Just as the businessman must have some understanding of the nature of society and the ability to reason and make value judgments, so must he be aware of the natural universe and the attempts to understand it. Obviously called for here is considerable exposure to the natural sciences, but hopefully with an emphasis on science as an intellectual process rather than science as a manipulative technique. 

Only after these objectives have been achieved or at least approximated should the university concern itself with the specific education necessary for entrance into the business community. In order to be of some immediate usefulness to the hiring corporation or business enterprise, the student should come to it with what might well be described as a small, analytical tool kit. The components of this, the basic managerial tools, would involve competence of a limited sort and scope in the behavioral sciences, economic analysis and quantitative methods. 

So little of the above is concerned with business courses, as originally construed, that one might well raise the question as to why any courses in business should be included at the undergraduate level. Would it not be wiser to devote the entire four years to teaching students of business how to understand society, to reason well, and be possessed of imagination and creativity? The question is, of course, not without point, and if society were willing to say that the man being educated for business might spend five or six or seven years at it, instead of four, this would certainly be the best of all possible answers. Unfortunately, however, such is not the case and it seems quite unlikely that the several social forces which control such decisions will in future expand business education beyond its present four year pattern. The consequences are that one must sanction a compromise in which perhaps seventy percent of the undergraduate program is devotee to non-professional pursuits and thirty percent to the provision of the introductory tools of management. 

Even with those courses specifically devoted to education for business, care should be exercised that attention is not given to details and applications which can far better be learned on the job. There has been a tendency in some quarters to pursue, in the name of practicality, courses which in the long run are most impractical. Specific business practices change and change with rapidity. An understanding of the principles which underlie these changes is far more important than skill at exercising the practices themselves. 

One of the questions which inevitably emerges in a discussion of this sort is whether when educating for business the market for the end product is thought of as big business or small business. Recognizing that these two terms are essentially fuzzy, it still would appear that there is some difference in the kind of educational program necessary for each. Certainly both are important, and yet it seems unlikely that a single institution can successfully educate its students in business for both large and small enterprises. There would seem to be some logic in having a university concentrate on education for the larger business enterprises and leaving education for the smaller businesses to some of the other institutions described above. This observation is made without any intention of deprecating the role of small business or education for it, but simply after observing that the university probably has at its disposal more of the resources necessary to do the other educational task. 

As one contemplates the rigor or the intellectual fare here recommended,one is faced with the problem of the prerequisite intellectual ability necessary on the part of the student to undertake it. Obviously the better the ability of the student, other things being equal, the better will be the result. It is equally certain that there is an ability point below which a student cannot profit from the program here envisioned. The problem really becomes one of determining that minimum level, finding means for measuring it, and then providing an educational situation which will challenge the capacities of the range of abilities or students admitted to the program. In the selection of students, probably more than intellectual ability should be considered, for the more successful and responsible businessmen are characterized not only by a high intellectual level but also by such traits as initiative, strong will, independence of thought and intellectual curiosity. The problem of measuring these traits is one which by no means has as yet been solved.

It should be observed that in the last analysis, the undergraduate program here set forth has an extremely large component of what might be designated the liberal arts and sciences. While there may be disagreement as to the size of this element there seems to be little as to the necessity for its presence and its importance in the education of prospective businessmen. Questions have been raised, however, as to the adequacy of present programs in the arts and sciences to perform the function here needed. The charge most frequently made against the liberal arts is their lack of relevancy in the contemporary world. Whether this criticism is warranted or not, it is sufficiently wide-spread as to merit consideration by both those concerned primarily with the liberal arts and those concerned with education for business. 

The approach taken in this synthesis is the product of the thoughts of many men, and has been in the making for some time. Perhaps it is well summarized by Dean Bach in the following words in his paper,"Some observations on the business school of tomorrow."

"Given the certainty of change and the uncertainty as to its direction and outcome,it seems to me clear that we must place central importance in our university training--for business as elsewhere--on students' thought processes and not on particularized subject matter. In such a world, surely anything we can do to develop flexibility of mind, openness and receptivity to new and changing ideas, habitual skills in learning for one's self, and other such mental characteristics must promise more use to the individual and to society over the quarter century of change ahead, than would comparable attention to descriptive information about today's institutions and today's best business practice. It suggests equally that insofar as we build in analytical tools, we must continually reach for those of broad and general applicability, with emphasis on how to use them effectively in widely varying situations, rather than on detailed particular skills and techniques."



Engineering Science 
The attached summary reflects the general ideas advanced by five top engineering educators when asked to address themselves to this question : 

"With your knowledge and experience in the field of engineering education, how would you organize a program in engineering science at this new institution to train engineers for the half century ahead of us?" 

The panel members were:Dr. Eric A. WaIker, President, Pennsylvania State University 

Dr. C. Richard Soderberg, Dean of Engineering, Massachusetts Institute of Technology 

Dr. Lee A. DuBridge, President, California Institute of Technology 

Dr. Newman Hall, Professor and Chairman of Mechanical Engineering, Yale University 

Dr. Frederick E. Terman, Dean of Engineering, Stanford University 

Throughout the land there seems to exist a considerable and probably healthy dissatisfaction with the present state of engineering education. This dissatisfaction is shared, to some degree, by all who are concerned with the enterprise of engineering education. It exists among its purveyors (the faculties), the consumers (the students) and the users of the ultimate product (industry and government). Thoughtful and balanced men who give attention to this problem recognize clearly that there is no basis for assuming that this dissatisfaction stems either from the inadequacy of performance of our engineering schools in earlier days,nor for that matter even the nature of their activities at the present. Taken in the large, the record of our engineering schools has been remarkably good. But in a sense we have come to realize that certain characteristics of our immediate national and international future have now become known, and in the minds of those who recognize the direction in which we move it becomes clearer that while much of what is now being done in engineering education must continue, there needs to be added new dimensions if the challenge of that future is to be met with success. 

Basically the problem that bedevils the engineering educator stems from the change in the nature of our society. Two phases of this change cause us to recognize the inadequacy of what now is being done. One of these involves the sheer size of the work with which the engineer must now attempt to cope. At the turn of the century the engineer was said to be assigned to a "job," and these were in effect small affairs for the most part relatively easily managed and unencumbered by the complexities which emerge from enormity. But in 1958, the engineer finds himself assigned not to a job but a "project." [It is recognized that in some quarters the term "project" has a bad odor, but here it will suffice to demonstrate the distinction in mind.] The "project" 
rather than being small and simple, typically will be characterized as very large and extremely complicated. The year 1900 could not even envision the kinds of engineering problems which it has already been necessary to solve in connection with such projects as the Dewline or the several guided missiles projects 

The second basic difference between 1900 and 1958, and these differences are by no means mutually exclusive, arises from the fact that these mid-twentieth century engineering undertakings require of the engineer a scope and range which were quite unnecessary for the engineer at the turn of the century. The engineer at the head of a multi-billion dollar project will find that he must have some knowledge of, and be able to communicate with, the practitioners of law, of finance,and of politics. Here, as many an engineer has learned to his considerable discomfort, blueprints and formulae prove unsatisfactory as media of communication. Thus it becomes clear that the engineer of the future must not only be infinitely more skilled in his own discipline, but he must be at least an adequate generalist in the disciplines related scientifically to his own as well as those liberal disciplines which permit him to understand something about the nature of the physical and social world and the human beings and their works with which that world is populated. 

The truth of the matter is that we shall not be able to develop in any one individual the capacities to do all of the kinds of work which will be demanded in the total engineering process of the future. We are faced with the necessity of training not one but three types of engineering practitioners. Two of these types of educational programs we either now have or at least have planned. It is to the third area that an engineering school starting from the present and planning for the future should devote its attention.

Briefly put, the three kinds of engineering practitioners which will be needed can perhaps be described as the innovators and directors, the applicators and the technicians. Most of our present engineering schools are doing an adequate job of educating the middle group. These are the engineers who will take the ideas of others and design the machinery for implementation. Even these, however, will probably have to deal with applications involving much more sophisticated situations than has been customary in the past. At the lower level of the technician, it is probable that we are not as yet completely tooled up educationally to produce these in the required abundance. But the plans that are common in many states to develop technical institutes in connection with community and junior colleges would seem to give promise that this problem is on its way to a solution.

It is education for the innovating and directing engineer of which we are now in such very short supply. Those few innovating engineers we now have seem to have arisen to their position in spite of the frustrations of educational programs designed essentially to make applicators of them. One of the most remarkable things about genius is that it seems almost impossible for even a bad education to frustrate it.

On one matter there seems to be rather clear agreement and this is that there are relatively few individuals equipped with the intellectual ability, the willingness to work, and the perseverance necessary to be educationally inducted into the innovating class. Here, perhaps, we come to our first principle, and this is that any institution which intends to devote itself, either wholly or partially, to the education of the innovating and directing engineer must restrict the students undertaking such a program to those of high intellectual ability who are possessed of a willingness to work and persevere. Just how high this intellectual ability must be is, of course, not known with any precision. Whether it is a program that can be undertaken only by the top 2 percent or by the top 10 is a matter on which wisdom will only grow from experience.

It is equally clear that the able students destined to undertake the kind of program here envisioned should be identified as early as possible, and from the moment of identification given special programs commensurate with their ability and designed to lead them in the desirable direction. Again there is no evidence that any man has been able to prescribe exactly the moment at which definitive identification and subsequent curricular segregation is possible. There seems to be agreement that this should take place at the very latest by the end of the sophomore year in the university, and imagination may develop ways of moving the date closer to the end of the secondary school experience.

If it be accepted that the most important role which a new and unsullied engineering school might undertake is the education of 
these innovators and directors, then, of course, the logical first question is of what should this education consist. Short of experience as we are, it is easier to demonstrate what an education such as is here under discussion should not contain. Certainly this program should eschew any of the emphasis on vocationalism which has characterized too many engineering programs. This is probably true for all of engineering education, but it is particularly applicable in the present instance. The reasons for this are clear and simple once analysis is applied. to try to teach narrow technologies on the university campus is but to dabble in certain obsolescence. The rate of change within industry is such that inevitably the special vocational skills learned on a campus will be out of date by the time the student is in a position to apply them in practice. In view of this, industry has come to recognize that the problem of teaching the application, the art, is its province and not the university's. This is a kind of teaching that industry is much better prepared to undertake.

To state positively, however, of what the new curriculum should consist is more difficult. Perhaps the term "engineering science" best connotes what is here in mind even though the engineering profession has not as yet succeeded in spelling out in any sort of a definitive fashion all that is here involved. Certainly it means concern with basic principles as opposed to knowledge of the art of application. A great deal of the difficulty in defining more clearly engineering science arises from the fact that it seems not to fit comfortably either of the two categories into which it is quite common to divide science. while all who have given more than the most superficial of consideration to the classification are convinced of its inadequacy, the fact remains that we tent to divide science into the pure and the applied. Pure science can be roughly defined as that kind of scientific endeavor the sole purpose of which is to understand phenomena. Applied science, on the other hand, is interested in securing scientific information in order that it may be applied to utilitarian objectives. [The difficulty with this classification of pure and applied science is that basically it depends on a knowledge of the subjective motivations of the scientist, the nature of which he may be unaware himself.] The best thinking now would seem to indicate that engineering science is neither of these, some of both, and possibly something in addition. Beyond a recognition that engineering science must emphasize first principles of science and pay relatively little attention to the art of application in particular situations, there is little agreement on its precise content.

Certainly the leaders in the field of engineering education are agreed that in addition to replacing present courses in engineering with experiences in the engineering sciences, there must also be given a great deal more attention to those disciplines which undergird and buttress engineering. Particularly this is true of the natural sciences and mathematics. 
The engineering innovator of the future will have to be far better education on physics and in chemistry and particularly in mathematics than has been true in past. this is the case not only because his success as an engineering scientist will depend on his capacity to use these tools, but also to give him one aspect of the greater range and scope which was mentioned earlier. 

A third phase of the education of the innovating engineer to which attention must be given is that which might be called liberal or general or social-humanistic. This is of prime importance to him professionally, for as has been suggested above, the type of engineer here being contemplated will have to be able to understand and communicate successfully with men in many other professions and vocations if he is to successfully perform this task. Nor would it be wise to overlook the fact that the student will become a man and a citizen before he becomes an engineer, and his education as man and citizen should be no more neglected than his education as an engineer.

There remains, of course, the problem for one who would construct a program for the engineering scientist as to how much of the time should be devoted to these three phases of the total. Those schools which seem to have most closely approximated the curriculum here under discussion, devote approximately 20 percent of the student's time to the liberal, 35 percent to the scientific and mathematical, and 45 percent to engineering science. Some would contend that 40 percent of the time for engineering science and 30 percent for both the physical sciences and mathematics and liberal and general education would give greater promise of achieving the objectives in mind.

Questions have been raised as to whether it is possible, even with the brightest of students and the best of facilities, to achieve this three-faceted objective within four years. Some institutions have contended that it is not, and, as a result, have inaugurated five-year programs in the field of engineering. The consensus of opinion seems to be that this is not wise. Frequently extending to five years has simply meant a dilution of the program and the introduction of matter better left untaught. A wiser solution seems to recognize, first, as should be recognized with all undergraduate programs, that it is simply impossible in four years to teach everything that might be desirable, and secondly, to recognize that for the engineers here under consideration some graduate work would seem almost essential with most of these engineering scientists continuing on to the level of the doctorate. 

It already has been emphasized that a program in engineering science cannot possibly be undertaken by all of the students who elect to become engineers, but rather that it is a program which should be reserved only for the most able and the most diligent. But it is equally true that such a program as is now under discussion will require a faculty of the very highest quality--the members of which themselves approximate at least some of the excellences desired in the students. This means that an institution undertaking such a program must provide salaries which will permit it to compete for the very ablest of engineering teachers. But this is not the whole, perhaps not even the heart, of the matter. Research opportunities and the chance to work with graduate students will weigh equally heavily with good engineering scholars as a means of inducement. While it is recognized that any new institution will have to concentrate its early attention on instruction, if engineering science is to be the motif, then from the beginning there must be envisioned both a graduate program and opportunities for research. 

To some extent, an institution located in an area where many fine engineers are employed could rely on the services of some of these engineers on a part-time basis, if they are used to teach the areas in which they have great competence and not to compensate for a shortage of permanent staff. But there is no substitute for a core of full-time permanent faculty members whose exclusive responsibility is the preservation, discovery and transmission of knowledge of and about engineering science. It seems likely that the kinds of faculty members who would be most attracted to a new venture of this sort would be the extremely able young teachers and scholars who saw in the venture an opportunity to make a significant contribution to the development of engineering scientists. 

The approach which has here been taken, it must be emphasized, is only partial. It would be wrong to suggest that all schools of engineering should so concentrate their efforts, for not only has it been pointed out that only a few can qualify intellectually for this kind of program, but, moreover, the future will still be characterized by great needs for the other two types of engineering practitioners earlier described. These, too, must be appropriately educated and trained.

It is true that the development of this kind of an engineering science curriculum poses problems for a state university. In the first place, it demands a degree of selectivity for the engineering curriculum which is sometimes not characteristic of a public university; but perhaps the time has come when the public is willing to recognize that while it must provide higher educational opportunities for great masses of students, it also, if the public is to remain healthy, must provide special kinds of opportunities for the unusually able.

It seems doubtful that an institution which considered itself only regional in terms of a service area could well embark on this curriculum, for in order to procure a sufficient number of talented students only an entire state or a region of several states or indeed the nation provides an adequate reservoir of student talent.

One would speculate with a new institution as to what kind of an organization should be contemplated. Those of long experience in existing institutions are aware of how often the division of the university into colleges and subsequently into departments, stands in the way of the integration of disciplines which now seems so necessary to educational progress. No one has really examined the possibility of operating a university without either college or departmental organizations whether they e under these names or not. And it is a matter to which thought should be given. Perhaps by the very nature of a social institution some functional organization is necessary, but certainly it would be well when developing a new institution to avoid the rigidity and intellectual provincialism which unfortunately characterizes the present organization of too many institutions of higher learning. In engineering, for example, there might be some merit in refusing to impose the current departmental organizational pattern on a new school and, instead, organizing both the curriculum and the administration of the school around such concepts as materials, energy and man.

One hundred years ago engineers invented things that scientists did not understand. The steam engine, far from being based on previously completely known scientific principles, raised questions which subsequently the scientists had to answer. Today the situation is reversed. Invention and innovation will be the one product only of those who are firmly grounded in the sciences. Beyond the level of the gadget, the bright intuitionist with a mechanical bent will make few major contributions in the century ahead. We must depend for our engineering progress on extremely able men who are well educated liberally, scientifically, mathematically and as engineering scientists. 

The Michigan State University faculty members who were on the most recent MSUO curriculum committee are as follows:

Carl D. Mead
Professor, Department of English

Wilbur E. Deskins
Assistant Professor, Department of Mathematics

Edward B. Blackman
Professor and Head, Department of Communication Skills

Cole S. Brembeck
Professor and Head, Department of Foundations of Education

Thomas A. Staudt
Professor and Head, Department of Marketing and Transportation Administration

Lawrence W. Von Tersch
Head, Department of Electrical Engineering

Stanley J. Idzerda
Director of the Honors College
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