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SCIENCE

Engineering Education and National Policy

We are witnessing a significant transfer of sources of support from the
federal government to private industry. But the objectives of industry may
differ radically from our previous national policy. Industry is often primarily
interested in quick practical applications, and accordingly focuses resources
on schools where the research quality is very high and the existing research
parallels industrial interests. We need only note the sequence of industrial
commitments to major universities such as Massachusetts Institute of
Technology or Stanford to envision a narrow concentration of support for
excellent engineering education on a few schools by the end of this decade.

The growth of industrial support for engineering education occurs just
after the abolition of the National Science Foundation’s (NSF’s) Director-
ate for Science and Engineering Education. Since the mission-oriented
federal agencies have responsibilities analogous to those of industry, the
NSF change means that we cannot anticipate future programs giving
support to average or just-above-average institutions.

Possibly this change in national policy is desirable. It may well be true
that, with limited resources, we must concentrate on a few institutions and
educate a small number of excellent students to the fullest degree possible:
the country’s economic and social problems may demand relatively few,
truly outstanding engineers in the future. But the policy change may lead to
a serious national shortage of solidly educated engineers. There may also be
less obvious impacts: second-echelon colleges have frequently been the
strongest contributors to improving precollege mathematics and science
education, to opening engineering careers to minorities and women, and to
contributing technological capability to local and state governments and
citizen groups. Moreover, the second-echelon institutions frequently carry
on research that fills critical gaps. For example, during the 1950’s and
1960’s, electrical energy research and education remained in a low priority
position at the most prestigious schools, where Department of Defense and
NASA interests were strong driving forces. When energy problems became
a national priority in the early 1970’s, a history of strong emphasis existed
only at a few schools and state universities.

If the trend toward concentration of excellence in a few schools contin-
ues, we anticipate the emergence by the 1990°s of distinct groups of
engineering schools: perhaps 25 superb schools, 150 schools offering weak
programs, and 75 schools which really should not be offering engineering at
all. We also anticipate that there will be a large difference between the
superb schools and the weaker ones. What are the conditions for future
excellence?

Three factors guide us in predicting which engineering colleges will be
outstanding: (i) Quality and visibility of present research. These criteria
depend on the level of research activity, available facilities, quality of
graduate students, and, especially, quality of faculty. To some extent, areas
of research are important simply because of strong national interest. (ii)
Sources of support. Certain institutions have unusually strong sources of
support. Some are located in cities with exceptional civic pride and have
developed rapidly with help from local industrial and financial communities.
Others are able to capitalize on remarkable state political commitments to
the importance of quality engineering education. (iii) Leadership. Occasion-
ally an engineering college has such exceptional leadership that it is rapidly
improving research quality and obtaining long-term sources of support. The
leadership understands national priorities, has contacts with industrial and
political decision-makers, and is able to allocate resources.

There has been no open discussion of the existence, let alone the
desirability, of the changes that are occurring. Are the national trends
reversible? Certainly, but only if there is open discussion and formulation of
an overt national policy on engineering education.—J. G. TRUXAL and M.
VISICH, JR., College of Engineering and Applied Sciences, State University
of New York, Stony Brook 11794





