DARTMOUTH'S Doctor of Engineering

GRAHAM B. WALLIS

S. RUSSELL STEARNS
Dartmouth College

Hanover, New Hampshire 03755

The Doctor of Engineering program at Dart-
mouth qualifies as a “New Direction for Engi-
neering” mostly because it stresses the practical
side of engineering at a level which has tradi-
tionally been dominated by specialized, research-
oriented programs. Its goal is the development
of the student’s ability to apply his technical
knowledge creatively to satisfy some worthwhile
need of society.

The basic philosophy and objectives of the
program are not new at all. They have remained
appreciably unchanged since the founding of the
Thayer School of Engineering at Dartmouth Col-
lege in 1871. Throughout the school’s history the
emphasis has been on the training of generalists
in the profession of engineering. Students have
been prepared at the Bachelor’s level with a broad
base of science and liberal learning from which
they can continue to develop and cope with what-
ever engineering problems they may face in fu-
ture years. We have believed that in practice a
man who is well trained in the fundamentals sel-
dom fails to fit himself (given a little time) to a
special responsibility. The only “new” aspect of
the present program is the extension of these
principles to the doctoral level. In addition to
requiring demonstrated competence in the con-
ventional areas of engineering analysis the pro-
fessional program emphasizes innovative design,
economics, managerial and communication skills,
and the effective use of resources. Students are
taught how to develop knowledge on a need-to-
know basis and, equally important, how to apply
this knowledge.

The program is completely interdisciplinary
and the degrees awarded are not designated as to
any particular branch of engineering. Every at-
tempt is made to involve the student in real-
world, unsolved problems and to force him to
make decisions in a professional manner. We
are concerned not only with the knowledge that
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the student acquires but also with the develop-
ment of his abilities and attitudes. These abilities
include analysis of a vaguely-defined, practical
problem, generation and evaluation of alterna-
tive solutions, completion of a convincing design,
performing experimentation and testing (with a
view to answering direct and relevant technical
questions), and the managing of an engineering
project. Individual programs are formulated ac-
cording to the student’s own aims and interests.
There are no required courses; however, more
than one discipine, or branch of engineering
science, is usually involved in each student’s
program.

The doctoral thesis is the major piece of evi-
dence which the student submits to show that
he has developed the required abilities. Prior to
this he is required to perform a 30-day design
project. In addition he may elect (or be firmly
encouraged) to take the special course “Intern-
ship in Engineering.” These latter features of the
program are sufficiently unusual to warrant fur-
ther explanation.

30-DAY DESIGN PROJECT

The student is required to demonstrate his
ability to take an assignment in an unfamiliar
field and produce a worthwhile contribution to
the state of the art within a time limit of thirty
days. The assistance of industry or government
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is usually needed because these design problems
are selected from unsolved, real-life situations.
For example, a student was recently asked to
develop a method for making profitable use of
city refuse. His proposal for producing ethyl
alcohol from the 60% cellulose content of refuse
is now under study for development by the U. S.
Public Health Service and by at least one com-
pany.

The major purpose of the design project is
to help the faculty and the student determine
early in his graduate program his capability
and motivation for the professional curriculum
leading to the Doctor of Engineering degree. In
other words, it is a qualifying exam. The student
is judged on his ability to organize a project
within a limited time, to apply scientific and
technical fundamentals to the problem, to con-
sider economic constraints and to present the
results logically and coherently, both orally and
in a written report.

INTERNSHIP IN ENGINEERING COURSE

The Internship in Engineering course is part
of an attempt to provide the same service to
engineering that the teaching hospital provides
for medicine. The development of professional
talents and their application to actual, present-
day, technical problems are emphasized. The stu-
dent obtains a realistic experience involving
economic, social, political and legal factors as well
as technical requirements. The problems are open-
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The major purpose of the design project is to act
as a qualifying exam. . . . The objective of the intern-
ship is to develop those abilities which are required
by a professional engineer. . . . Industry provides a
realistic background to the project.

ended and have no easy answers. They are vol-
unteered by industrial and public organizations
which also provide expertise and on-the-spot
assistance to the students. Access to the client’s
proprietary information may be required and
negotiations between him and the student are
conducted on project planning, contracts, patents
and dissemination of results.

The objective of the course is to develop just
those abilities which are required by a profes-
sional engineer and which the student must
demonstrate in order to get his DE degree.

The role of industry is to provide a realistic
background to the project. By the involvement
of industrial representatives in the course the
student is made aware of the criteria by which
his work will eventually be judged in the real
world. Industrial attitudes often come as a sur-
prise to the student who is conditioned to the
usual, academic measures of success applied in
most engineering courses.

INDUSTRIAL COOPERATION

Both the internship course and the 30-day
design project depend for their realism and
practical success on the participation and coop-
eration of industry and government. The Thayer
School is actively establishing relationships with
certain industries to foster an attitude and com-
mitment of shared responsibility for the develop-
ment of the professional program. Industries
which become Partners or Associates in this
program undertake to provide expert consulta-
tion, realistic design problems, critiques and dis-
cussions of student work and some financial as-
sistance. Engineers are sent from industry to
lecture, advise, learn and generally participate
in the program. Special short courses and con-
ferences are arranged periodically to provide an
exchange of information and wisdom between
these industries and the academic community.
Typical subjects for these meetings include the
management of research and development, deci-
sion-making, the design process, computer appli-
cations, technological contributions in the city
environment, and the fostering of creativity in an
industrial context,
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