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“Nationally, engineering education is today
at the threshold of defining its direction for

the next decade or more.”’

examination of its programs and activi-
ties, developing a number of possibili-
ties for curricular and structural
changes within the College. These new
ideas have far-reaching implications for
both the immediate and the long-range
activities of Cornell Engineering, some
of which are discussed in the articles
that follow. Others will be reviewed in
following issues of ENGINEERING.

The point is that nationally, engi-
neering education is today at the thresh-
old of defining its direction for the next
decade or more. This is evidenced by
the recent publication by the American
Society for Engineering Education of
the preliminary report, “Goals of Engi-
neering Education.” In its final form,
this study is certain to have profound
effect on the educational process in
engincering as have other such studies
in the past.

We have already taken significant
steps to insure the vitality and effective-
ness of the Cornell program. We have
directed our own efforts to establishing
an environment which will (1) ac-
commodate the many different objec-
tives that must be served by engineering

education today, and (2) adjust to new
needs and new directions without the
racking violence so often associated
with change. The ability to respond to
change without losing stability is essen-
tial for any institution which is associ-
ated with the dynamic process known as
technology.

Engineering educators in the United
States have long studied the academic
process of responding to the high rate
of change in our environment. Among
major projects were the Mann Report
of 1907, the Wickenden Report of
1926-29, the Hammond Reports of
1940-44, and, most recently, the Grin-
ter Report of 1955. Cornell’s Dean S. C.
Hollister was president of the American
Society for Engineering Education
when the society published the Grinter
Report, a study which offered new
guidelines for engineering colleges.

Painful as critical self-appraisals can
be, these periodic reviews have helped
to insure that our profession’s educa-
tional processes will anticipate new
needs and the changes in education
these needs will demand. America’s
material prosperity and the level of her

technical know-how are excellent en-
dorsements of the ability of her engi-
neers, and suggest that engineering col-
leges have been doing their job well.

CURRICULUM EVOLUTION

A student who graduated from an
engineering curriculum immediately
prior to the Second World War found
little difference between the courses he
took and those taken by engineers
of his father’s generation. Curricula
were highly specialized; time devoted to
“skill” courses such as foundry, ma-
chine shop, and the like, had been re-
duced; but extensive technological de-
tail and applied technology were still
covered. However, a similar compari-
son made twenty years later would have
shown major differences. The impact of
the Grinter Report was substantial, as
its recommendations influenced the ac-
creditation of curricula through the re-
mainder of the 1950’s.

Because of advances made through-
out the war years, the amount of science
and engineering science in the curricula
has increased considerably at all engi-









and they may take a longer-range view
than the manager, who may be more
concerned with the company’s profit
for the current period and with his own
chances for advancement. Frequently
the technical substance of engineering
decisions is crucial in resource alloca-
tion decisions made by the manager. In
such cases, managerial penetration of
the engineer’s domain can be dangerous
unless the manager is also an engineer.
Engineers find it far easier to penetrate
the managerial domain, and often do so.
For example, engineers, up from the
technical ranks, hold 53 percent of the
59 top management positions in one of
our largest chemical industrial organi-
zations, although they hold less than a
third of lower management positions in
the same company. This tendency for
the engineer and the scientist to move
into management, initially, often to se-
cure their own ends, and then to
progress into top management, seems
to be a trend in our society. However,
this must not mask or confuse essential
functional relationships, the mutually
supporting and frequently compromis-
ing managerial-engineering contrast.

In another dimension, the engineer is
related to the technician. For some
years well-established research labora-
tories—governmental, incustrial, and
academic-—have efficiently used the
technician to support the engineer.
More recently, the shortage of scientists
and engineers has caused many engi-
neering departments in industry to at-
tempt a similar redefinition of tasks so
as to properly support the engineer with
suitable and competent technical assist-
ance. We can expect the technician and
the computer to take an even more ef-
fective and complementary role in im-
proving the quality of engineering prac-

tice. Nevertheless, the young engineer
must be made aware of possible pitfalls,
such as the danger that in order to ac-
celerate the task he will be diverted to
activities properly those of the techni-
cian and fail to progress or to be chal-
lenged professionally.

Since the engineer exists in order to
anticipate and meet human needs, an-
other boundary of his activity is
provided by the “market place.” Hu-
man needs can be broadly humanitar-
ian, political, individual, or pragmatic,
and to meet them the engineer must ad-
just to and appreciate underlying social,
economic, and political structures. This
interaction between the process of engi-
neering and the context in which engi-
neering functions is often referred to as
operations analysis, preliminary sys-
tems engineering, or market analysis.
The role of the engineer in this type of
activity is broadly accepted in the de-
fense and aerospace fields, and is
emerging in the urban-community plan-
ning field. It seems destined in the next
decade to create in engineering educa-
tion and practice a situation no less dy-
namic than the defense research explo-
sion of the last fifteen years.

INDUSTRY-UNIVERSITY
INTERACTION

Because both engineering practice
and education continually experience
strong, dynamic changes, the mainte-
nance of a sound, imaginative, and
responsive faculty is all the more impor-
tant. A faculty member cannot be iso-
lated from the environments in which
his present and future students will be
expected to function. Industry is rightly
concerned about avoiding such a situ-
ation, and recognizes its responsibility

to the educational process. By provid-
ing opportunities in their organizations
for faculty members on leave, industries
give them insights into modern tech-
nology and guidelines for the translation
of theoretical concepts into engineering
applications. (Cornell follows the pol-
icy of awarding the opportunity for a
sabbatic leave after six years of service,
and in recent years has allowed individ-
ual members of the faculty to take leave
without pay between sabbatics for such
special professional assignments. )

This year at least ten of our profes-
sors on sabbatic leave are working in
industrial laboratories and plants. An
equal number, on leave without pay,
are gaining valuable industrial experi-
ence or applied experience in govern-
ment laboratories. Some are supported
by the Ford Foundation Residency Pro-
gram; others are in residence in indus-
trial laboratories, paid by the firm with
which they are working. Since many of
our young assistant professors have had
limited industrial experience; the op-
portunity to take such a leave to work
in industry is a valuable one and bene-
fits the University, the individual, and
industry alike. It is as difficult for an en-
gineering faculty to fight obsolescence
as it is for practicing engineers and sci-
entists in industry. If the much needed
continuing education programs for
practicing engineers are to be useful,
such contact between industry and en-
gineering colleges is a necessity.

OUR EDUCATIONAL GOALS

Cornell’s new curriculum has the ele-
ments which respond to the character-
istics an engineer needs today: We give
a strong background in the sciences and
engineering sciences, and emphasize






To accomplish these broadened edu-
cational goals, the Cornell programs and
the educational pattern for engineers
proposed in the ASEE “Goals of Engi-
neering Education” report are quite
similar.

In summary, at Cornell we believe
that education must respond to devel-
opments in modern engineering, includ-
ing (1) the increasing interaction
among various fields, especially those
with strong social, political, and eco-
nomic implications; (2) the decreasing
time lapse between the scientist’s dis-
covery and the engineer’s application,
which requires the engineer to be quali-
fied in modern science and imaginative
in its application; (3) a coincidentally
greater direct involvement of engineers
in both basic and applied research, and
(4) the increasing need for advanced
study and continuing education to in-
sure high competence in engineering
practice.

Those are our beliefs, and adhering
to them has made the job of preparing
engineers more interesting, more dy-
namic, and more demanding than ever

9 before.

Andrew Schultz, Jr., Dean of Cornell’s
College of Engineering and Professor of
Industrial Engineering and Operations Re-
search, received his Bachelor’s and Ph.D.
degrees from Cornell. His specialty is
operations analysis. Born in Harrisburg,
Pennsylvania, Dean Schultz attended pub-
lic schools there, and was graduated from
Phillips Academy in Andover, Massachu-
setts. Starting as an instructor when he
was a graduate student at Cornell, he rose
steadily through the ranks to become a
full Professor, then head of the Depart-
ment of Industrial Engineering, and finally
Dean of the College.

During World War II, Dean Schultz at-
tained the rank of Lieutenant Colonel in
the U.S. Army and was Chief of Section
in the Industrial Service, Ammunition Di-
vision, Office of the Chief of Ordnance.
His experience in industry includes posi-
tions with the New Jersey Bell Telephone
Co. and the Western Electric Co., and he
is a consultant for several of the nation’s
largest firms. During 1962-63 Dean
Schultz was Vice-President and Director of
Research for the Logistics Management
Institute in Washington, D.C. Currently he
is Chairman of the Accident Prevention
Study Section of the National Institutes of

Health, holds several directorships, and is
a member of the Board of the Commission
on Engineering Education.

Despite a heavy administrative sched-
ule, Dean Schultz finds time to teach
courses in industrial engineering and oper-
ations research, and this past year he even
organized and participated in an experi-
mental freshman seminar designed to ac-
quaint young engineers with some of the
great issues which will face them in the
future. He keeps close contact with stu-
dents in the Cornell undergraduate chap-
ter of the AIIE and is never too busy to
see any student who seeks his advice on
either a curricular or a personal problem.

Dean Schultz is also concerned with the
problems of the engineer in underdevel-
oped countries, and along with several
others on Cornell’s staff, he serves as a
consultant to the Universidad del Valle in
Cali, Colombia, a university which is be-
ing encouraged in its growth and organi-
zational efforts by both the Ford and
Rockefeller Foundations.

Dean Schultz is a member of Sigma Xi
and Tau Beta Pi and is active in the work
of the American Society for Engineering
Education, the American Institute of In-
dustrial Engineers, the Institute of Man-
agement Science, and the Operations Re-
search Society of America.















“Much of the data
now used in the
selection of college
students could be
better entrusted to a

machine than to the
fallibility of humans.”

the humanities and social sciences. The
individual student himself decides this
question, but time and again a prospec-
tive student will ask, “How much will I
have in the way of liberal arts in your
curriculum?” It must then be explained
to him that if he takes the most direct
route to a professional engineering de-
gree at Cornell, or at any other reputa-
ble engineering college, the maximum
amount of work that he will have in
the humanities and the social sciences
will amount to about 20 percent of his
curriculum. If he wishes to take more
work in the liberal arts at Cornell, he
may do so by extending his Basic Studies
program from two years to three and
will receive his Bachelor of Science de-
gree at the end of five years instead of
four. He is encouraged to understand
that just so much can be crowded into a
given span of time and that while there
is nothing to preclude his taking all the
work he wants in the liberal arts, he must
be willing to pay for the privilege in
time and money.

The selection of undergraduate en-
gineers at Cornell today is made by three
members of the Engineering College
faculty. Each of the three reviews the
credentials of every applicant, consider-
ing the boy’s over-all school record, the
school itself if it has had students here,
the boy’s rank in class, his College Board
Achievement Test scores, and the Scho-
lastic Aptitude Test results. There is no
single criterion with which we can pre-
dict success or which clearly outweighs
all other factors; rather a combination
of all these factors offers the best indica-
tion of success. And still it is impossible
to know how hard a boy will work, how
effective his study habits may be, how
well motivated he is, and how well emo-
tionally and academically he will be able

to cope with the diversity of Cornell. Let
any one of these factors be negative,
and he can go down the drain in 2 matter
of weeks, even though he may have the
earmarks of a genius. On the other hand,
if these intangibles are all positive, his
academic qualifications may be some-
what more modest and yet ensure his
success. If success seems unlikely a stu-
dent is refused, not certainly to penalize
him, but to protect him against the seri-
ous problem of trying to relocate him-
self after a year or two on the basis of a
failing record here.

The admissions process is anything
but scientific, and, until better instru-
ments are devised to measure the non-
cognitive factors essential to success in
engineering, there will be a substantial
margin of error. It cannot be empha-
sized enough that the success of an en-
gineering student, granted adequate
abilities and achievement, depends in
large measure upon intrinsic personal
qualities. Our alumni can greatly help
us assess candidates by giving us per-
sonal information about prospective
students whom they know at all inti-
mately. They can also render invaluable
assistance to the student and the Col-
lege by taking the time to tell prospec-
tive students just what it is that engi-
neers are and do, and what engineering
is all about.

As a concluding thought, let me in-
voke the computer, which in time will
revolutionize more aspects of our so-
ciety than we perhaps dare dream of
now. If the computer can select compat-
ible “dates” for college students and
diagnose the medical ills of mankind, as
is said to be probable within a few years,
why not select applicants to college by
means of this quick and unflinching ap-
praisal? Some “way out” ideas for the
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There are many channels, some good
and some bad. Somehow the freshman
doesn’t seemto go to his adviser for
help; he tends to wait until his sopho-
more year. Instead, he usually relies on
informal means, such as association
with upperclassmen in his fraternity and
in his living quarters, for information
about what upperclassmen are doing,
where they’re headed, and what their
summer or co-op experiences have been.
From your long experience as a pro-
fessor of electrical engineering, does the
fellow with summer job experience tend
to make a better engineering student
than those who don’t have any?
When I was teaching junior electrical
engineers, I was certain that the students
in our Cooperative Program could be
identified by their demonstrated motiva-
tion. I’m not so sure, however, that the
kind of experience that could be had
following a freshman year is likely to be
so useful. It would be a very good idea,
however, if we could promote a plan
with industry for most students to take
summer career-related work at the end
of their sophomore year. As an under-

23 graduate, I was convinced of the merit

of this and found such a summer job on
my own. But companies today are still
a little reluctant to take sophomores,
much less freshmen. I think the College
will have to stress the value of hiring
underclassmen for summer industry
work before industry will really support
such an activity.

What are prospects that the College

of Engineering will offer a course really
emphasizing the impact of technology
on society, one fashioned to bring about
a better understanding of the interaction
of C.P. Snow’s “two cultures”?
In a way we've had some of this in an
experimental seminar this year. It’s for
a small selected group of superior stu-
dents and is given by four of our faculty
including Dean Schultz.

What about extracurricular activities?
Isn’t Cornell a place where a young
man can get himself into trouble by get-
ting too involved in extracurricular pro-
grams? Has this been a problem for the
students you have had in Basic Studies?
Yes. We’ve had some students for whom
that was really a problem. Engineers
who are willing to organize their time,
however, and undertake one activity

and not spread themselves too thin are
able to carry out such things very well.
The classic example, of course, is the
crew that beat the Russians at Henley
where seven out of eight oars were
manned by engineers.

Howard G. Smith is Director of the Divi-
sion of Basic Studies in the College of En-
gineering at Cornell, which was estab-
lished in February 1961 to coordinate
and administer the freshman and sopho-
more programs of the College. Born in
Brooklyn, Dr. Smith’s association with
Cornell has been a long one. He received
his Bachelor’s and Master’s degrees in
electrical engineering and his Ph.D. from
Cornell. Honors include a McMullen fel-
lowship, Tau Beta Pi, Sigma Xi, and Eta
Kappa Nu. Having advanced through all
academic ranks in the School of Electrical
Engineering, Dr. Smith continues as a
Professor of Electrical Engineering. His
wife, the former Jane Blakeslee, is also a
Cornellian. They have two sons and a
daughter. John, Cornell A.B. with distinc-
tion ’58, is an Assistant Professor of
Mathematics at the University of Michi-
gan. Donald is a teacher at Cortland
(New York) High School, and Barbara
is a Cornell freshman.















REGISTER

This month’s Register introduces new en-
gineering faculty at Cornell. An interview
with a just-arrived department director is
followed by biographies of other new and
visiting faculty.

m WALTER S. OWEN

The emergence of materials science as a
subject has long been of great concern
to Dr. Walter S. Owen, the new Director
of the Department of Materials Science
and Engineering. He brings to Cornell
a broad background of experience in the
British Isles, where he was Dean of the
Faculty of Engineering Sciences, and the
Henry Bell Wortley Professor of Metal-
lurgy at the University of Liverpool.

Dr. Owen says that he has “done a lot
of talking” about the importance of ma-
terials science, and he points out that its
birth as a subject has been painful every-
where: “Really a messy business!”

Through activity in its Materials Sci-
ence Center, Cornell is at the heart of
this field and is attracting worldwide at-
tention. Progress here is being watched
with “envy, interest, and even suspicion”
by engineering schools everywhere, ac-
cording to Dr. Owen.

While a Commonwealth Fund Fel-
lowat M.L.T. in 1951, one of two metal-
lurgists so honored by a British awards
committee, Dr. Owen married a New
Hampshire girl, then a student at Boston
University. Loyalty to his alma mater
took him back to Liverpool in 1957, but
he has kept in touch with professional
activities in the United States. He
crossed the Atlantic three or four times
a year to cooperate with several research
efforts in this country, particularly at
Wright-Patterson Air Force Base, a test
center and home of the U.S. Air Force
Institute of Technology.

Comparing the teaching experience at
Cornell with that at Liverpool, Dr.
Owen points out that university educa-
tion is more homogeneous in Britain,
with all admissions processed through a
central office in London. This, along
with an inflexible high school curricu-
lum, tends to produce a “pretty stand-
ard” product, less “inquiring” than the
average American student. Dr. Owen
says the engineering student, entering
the more uniform English universities
with their standard examining system,
has done math at a higher level than the
entering freshman here, but may be

somewhat “stodgy” about it.

On the present “live” problem of
teaching design, Dr. Owen feels strongly
that the materials engineer should be at
the center of the project, should be in
“at the beginning as a part of the team”
rather than called in at the end where he
“tends to stick out like a sore thumb.”
For this reason, he emphasizes the im-
portance of teaching the student in ma-
terials at Cornell the importance of his
role in design. Thorough mastery of the
basic tools of design is a necessity when
the student assumes his proper role in
the creative process.

The new director also holds the
Thomas R. Briggs professorship, en-
dowed by the Ohio petroleum industri-
alist Floyd R. Newman, ’'12, with a
matching grant from the Ford Founda-
tion. The late Professor Briggs was a
chemistry teacher of Newman’s,

Walter Owen earned his Bachelor of
Engineering, Master of Engineering,
and Ph.D. degrees at the University of
Liverpool, all in metallurgy. His British
affiliations include memberships in the
Council for Scientific and Industrial Re-
search Grants Committee; the Metal-
lurgical Research Council, and the
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