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* Washington ‘
. Internships for

Students of

Engineering

July 27, 1992

Dr. Allan Bromley

Assistant to the President for Science and Technology

Office of Science and Technology Policy

Old Executive Office Bldg.

17th St. & Pennsyivania Ave., NW g .
Washington, D.C. 20500 i

Dr. Bromley:

We would like to extend our sincere thanks to you and to Mr. Karl Erb for taking the
time to meet with us earlier this month. We appreciate the unique opportunity to hear
your opinions on the role and the importance of engineers in public policy decisions
as well as your insightful answers to our questions. We now better understand the role
we must play as engineers in helping the government continue to make educated
decisions on technical issues. Once again, thank you for your time and effort.

Respectfully yours,

The 1992 WISE Interns
and Dr. Herman Hill
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Project Director: Michael Devine, Ph.D. N b L ) B Funded by the American Institute of Chemical Engineers;
Associate Vice-President for Research American Nuclear Society; American Society of Civil
Florida State University Engineers; American Society of Heating, Refrigerating
Tallahassee, FL 32306+(904) 644-8636 and Air—Conditioning Engineers; American Society of
Mechanical Engineers; American Society of Testing and
Project Coordinator: Tim Turner, Deputy Manager Materials; Institute of Electrical and Electronics Engineers;
Grants and Contracts Institute of Environmental Sciences; National Society of
American Society for Engineering Education Professional Engineers; and the Society of Automotive
Eleven Dupont CirclesWashington, D.C. 20036 Engineers.
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Drexel University

s
Dr. Shlomo Carmi

1 891 - 1:9.9°1 o . Professor and Head
June 4, 19927

Department of Mechanical

Department of Engineering and Mechanics
Mechanical Engineering College of Engineering
and Mechanics 32nd & Chestnut Streets
De D Allan Bromley College of Engineering Philadelphia, Pennsylvania 19104

(215) 895-1488, 2352

Assistant to the President Fax: (215) 895-1478

for Science and Technology
Director, Office of Science

and Technology Policy (OSTP)
Executive Office Building
1600 Pennsylvania Ave.
The White House
Washington, DC 20500

Dear Dr. Bromley,

As the chief spokesperson of science and engineering in the Executive Branch, I would like to
express our appreciation for your efforts to promote the engine driving our competitive edge in the
global economic arena. With the upcoming 8th Annual Convocation of NAE and Professional
Engineering Societies June § - 9, 1992 in Washington, DC, I have sent Dr. Robert White,
President, NAE material on some “burning” issues on the national agenda and engineering
education. Enclosed please find for your reference a copy of this material including a short article I
wrote as a Foreword to an Engineering Foundation Conference which I co-chaired. I would
appreciate your comments on any of the issues raised. If I can be of any help, I will be happy to
contribute.

With best wishes.

Sincerely,
o { - \/ £ i
, oy ‘
Dr. S. Carmi \)
Professor and Head /

SCke
encl.

a2nd & Chestnut Streets % Philadelphia, Pennsylvania 1910+ % (213) 895-2352-5 3



ENGINEERING EDUCATION AND THE PROFESSION

S. Carmi, Professor and Head

Department of Mechanical Engineering and Mechanics

Drexel University
Philadelphia, PA 19104

Intertwined polidcal and economic events
are currently taking place in the world at an
ever accelerating and breathtaking pace. We
are wondering how technology, in all its
facets, will help “solve” all problems. “Our
world today is a product of engineering, and
our world tomorrow will be even more so”
said current ASME President Nathan H. Hurt,
who also chairs the 1992 National Engineers
Week (Feb. 15 - 22, 1992). The implicatons
of this quote are enormous. Engineers are the
innovators of society (who constantly come up
with new products) and problem solvers (who
make sure that the environment is preserved
while economic development takes place).
Futurists constantly highlight the new eras of
technology and informaton as those that will
dominate the next century (J.F. Coats,
"Engineering 2000"). In the USA, the only
military/economic superpower left on the
world stage, engineers and scientists,
however, are not in the driver's seat of the
political/economic machine. Our toughest
competitors in the economic arena, both in
Europe and the Pacific Rim, are in a more
advantageous ositon to face the techrological
world of tomorrow. In Japan and Germany,
for example, a great majority (over 70%) of
top level execudves in industry have technical
backgrounds. In Taiwan and South Korea
many cabinet ministers have such
backgrounds. It is not just for the sake of
getting “respect”, as comedian Rodney
Dangertield would put it, that we engineers in
the U.S. should seek more recognition; it is
for the sake of national viability and survival

as the leading politcal and economic force in
the international arena that we have to promote
engineers to top echelons of decision making
positons in industry and government. Why?
Because a well balanced technical background
equips an individual with borh the analytical
tools to penetrate the essence of the physical or
social problem and the design tools to
synthesize a technically sound, economically
feasible and socially acceprable solution.

For the most part we should assign the
blame for today’s economic/social problems
on ourselves. It took GM, once the world's
largest and most profitable corporation, 34
years to put another engineer in charge as
CEO. In major industries most top level
executives, untl recently, had non-technical
backgrounds (in constrast to the reverse ratio
in Japan), while in government (Executive
Branch and Congress) it is mostly lawyers
who are running the show (not to speak of the
Judiciary). We engineers are the problem
solvers but not the decision makers in our
society. How do we change the perception
among the younger generadon that science and
engineering are tough and boring fields
leading to careers that do not pay enough and
do not command enough social status when
compared to other professions like medicine
and law? It all starts with educarion and the
role model we provide for our kids. Starting
with the elementary school we should dispel
the nodon that the technical professions are
“nerdy” -- they certainly are not. If anything
they are very interesting, simulate creativity
and can be a lot of fun. The contenton should



be that with a :2chnical background you can go
far into any field and choose many career
options along :he way, including high prorile
professions likz law and medicine (the reverse
is much more Zifficult -- for example, lawyers
Tving to obtain technical raining at a later
stage in their careers). K-12 teachers should
be propcrly rained and compeuuvelv paid to
carry out this imporant mission.

The role model which we provide should
also apply in the entertainment world, mosty
in the video/audio medium which construtes
such a predominant force in our society.
Today's TV shows do not portray
scienusts/enginzers as main characters the way
they do lawvers (LA Law) or medical doctors
(Doogie Howser, MD). One discontinued TV
series (Gung Zo) which came close to an
"engineering’ show, portrayed Japanese
executives operating in a U.S. manufacturing
environment and dealing with work ethics in a
diverse culturai environment. To penetrate the
entertainment world, we have our work cut
out for us. For starters, we engineers, should
be more articulate, master better
communicaton skills in front of or behind the
camera, and be more image conscious and
public relations oriented.

In the five keynote addresses and the ten
sessions at our conference we touched upon
many of the crucial subjects addressing these
very issues. How do we get more talented
students interested in engineering, when at the
same time the total student population is
shrinking? The Pipeline, Recruiting and
Retention sessions dealt with some of these
issues. The “Galaxy Classroom” project, for
example, shows corporate involvement.
More corporations should do the same. The
State of Illinois is very involved in its Math
and Science Academy project. More state and
local governments should do the same. Atthe
federal level, NSF, in additon to its main
mission of basic research support, is already
doing a lot in the education arena and will do
even more in the future. Curriculum
Innovation sessions deal with the "delivery" of
the engineering science (analysis) in the
context of design (synthesis), using the latest
advances in computer hardware and software.
We want to increase the hands-on laboratory
and design acdvity up front at the freshman
level, and simultaneously increase the
humanides and communications skills content

in the curriculum. If it gets too compressed,
what do we take out? And what about the
Total Quality Engineering, the all important Q-
word? How do we take into account and
satisfy the cusiomer’s (student's) needs and
desires without compromising the curriculum
integrity and... have some fun at the same
time?. What is the role of ABET, the
accreditadon agency, in all of this?

While dealing with input (the two R’s
Recruiting and Retention) we should also
address the i issue of output: what happens after
earning a baccalaureate degree in a technical
field like engir reering? Where does it lead t0?
To artract the most “qualified students to the
engineering fieid we have to sell the idea of the
engineering degree being the optimum
launching pad, the prererred technical
background, leading first and foremost to our
main mission, the practce of engineering, a
very creative and rewarding profession.
Should we seriously consider the first
professional degree to be at the Master of
Engineering level and concurrently
accommodate two years of pracdcal industrial
experience (residence) beyond the B.S.? And
what about a natdonwide PE exam with state
specific characteristics (similar to the Bar or
Board Exam) that further enhances the
"engineering” status as a profession? The
B.S. in engineering, however, can also serve
as a great avenue to other professional schools
like medicine, law and business (economics),
an avenue which could eventually lead to
decision making leadership positions in the
political arena. The career mix described
above has the potential to attract the best and
brightest of our young generation. This in
turn should put engineering at the forefront of
society, integrating the problem solvers with
the decision makers. This is where it counts,
if engineers are to make their mark in society.
Unless we as a nation address these issues
soon, our posidon as the only superpower will
be challenged, especially by European and the
Pacific Rim countries, where potential
combinations of human and natural resources
with economic superpower structure seem
formidable. We have an excellent opportunity
at our conference here to discuss and explore
many of these vital issues. Furthermore, our
professional societies should be brought into
the dynamics of this debate in order to develop
and implement a plan of acton.
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HANDOUT NO, 6

IEEE THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC

Dr. Gideon Kantor
FDA/CDRH, HFZ-133

12721 Twinbrook Parkway
Rockville, Md 20857

April 22, 1992

Dr. Rcbert M. White
President, National
Acacdeny of Engineering
2101 Wisconsin Avenue, NW
Washington D. C. 20418

Dear Dr. White:

When I discussed the need for professional engineering schools with
Dr. Allan Rosenstein yesterday, he suggested that I contact you.
Here are my thoughts on this matter.

To maintain our technological competitiveness in the global market,
it 1is imperative that we revisit the scope of our four year
engineering programs. To compete in this market with Japanese and
European engineers, our students need to acquire basic engineering
tools and must be able to communicate well orally and in writing in
English and preferably at least in one foreign language. We know
that a four engineering curriculum is not able to handle this
challenge.

One sclution to meet this challenge is to do what doctors and
lawyers have done. Like medical and law schools, have professional
engineering schools that would also require an undergraduate degree
for admission. Accordingly I strongly urge you to appoint a
committee of your Academy to study the need for professional

Your kind interest in this vital matter is highly appreciated.
Surely an undergraduate program of four years dces not qualify a
U. S. engineer to compete in the highly competitive world market.

I am looking forward hearing from you.

Sincersly you,

o Koo

Gldeon Kantor, Ph. D.
cc. A. Rosenstein Fellow, IERER
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OFFICE OF THE CHANCELLOR BERKELEY, CALIFORNIA 94720

May 28, 1992

Dr. Shlomo Carmi, Professor and Head

Department of Mechanical Engineering and Mechanics
College of Engineering

Drexel Universitv

32nd and Chestnut Streets

Philadelphia, Pennsylvania 19104

Dear Dr. Carmi:

Thank you for your note of May 21lst and the copy of the article,
"Engineering Education and the Profession," written as a preface to
a conference on engineering education.

It will be a grand day, incdeed, when engineers and the engineering
profession command the same social status as do the professions of
medicine and law. I commend your efforts to promote the idea of an
engineering degree as the springboard, the "optimum launching pad,"
into any field and the means to bring people with technical
backgrounds into the top echelons of society, "integrating the
problem solvers with the decisions makers."

Please accept my best regards.

Chancellor and
A. Martin Berlin Professor




THE WHITE HOUSE

WASHINGTON

June 29, 1992

Dear Dr. Carmi:

Thank you for sending me your remarks on the roles engineers and engineering play in
modern society. I believe wholeheartedly that the problem-solving ability of engineers
and scientists is a critical national resource. (You may not know that my own
undergraduate education was in electrical engineering.) We, as a society, must take
better advantage of this resource and we must ensure that future generations of
Americans receive first-rate engineering educations.

Sincerely yours,

DM uUan

D. Allan Bromley
The Assistant to the President
for
Science and Technology

Dr. S. Carmi

Professor and Head
Department of Mechanical
Engineering and Mechanics
College of Engineering
Drexel University

32nd & Chestnut Streets
Philadelphia, PA 19104
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506 [ (

July 14, 1992

Y 4\\\9

MEMORANDUM FOR ALLAN BROMLEY

Py
FROM: STEVE OLSOXN
SUBJECT: MEETING WITH ENGINEERING STUDENT INTERNS

This Thursday, July 16, in Room 180 you and Karl Erb are scheduled to meet with a
group of undergraduate engineering students who are in Washington doing summer
internships. The program is known as WISE (Washington Internships for Students of
Engineering).

The meeting will be very informal and, as you indicated this morning, I won’t bother to
write some formal talking points for it. Ralph feels that comments much like the ones
you delivered to the Physics Olympiad students would be appropriate.

A good format would probably be for you to speak for 10 or 15 minutes, for Karl to
follow you with a few comments, and then to open the floor to questions. Topics for
discussions could include:

The history and functions of OSTP

* Your emphasis on the T in OSTP

The Administration’s commitment to technology development
* The importance of engineering to the U.S. economy

* The new respect for engineering and engineering students

cc: Karl Erbe
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