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In our last issue, we discussed the
current transition at Duke and
how the School of Engineering will
change under Nan Keohane's presi-
dency. Since that writing, we’ve
already begun to see some transfor-
mations. For instance, computing
issues have been spotlighted by the
new administration. The university
has created a new position, Vice
Provost for Information Technology,
who will be charged with overseeing
changes in computing and informa-
tion technology. This new position is
an example of the increasing impor-
tance of computing in all facets of the
university, particularly in engineering.
New and developing technolo-
gies have expanded the domain of
P engineering to encompass virtually
any problem. In the last year, we
have witnessed engineering have an
impact on several aspects of society.
The flooding in the Midwest, the Los
Angeles earthquake, the Hubble
Space Telescope, the information
superhighway,... these are all exam-
ples of engineers’ increasing involve-
ment in a potpourri of problems and
solutions. These developments illus-
trate the importance of an engineer-
ing education that prepares our gen-
eration for the unforeseen challenges
and possibilities we will encounter at
the turn of the century and beyond.
To make some of these new
applications  possible, more
advanced computing capabilities are
essential. The Electrical Engineering
department has been at the forefront
of changes in computing technology.
In the feature “A Vision Realized:
The Design Automation Technology
Center,” we discuss this new center
that will allow students and faculty
to take advantage of groundbreaking
technologies.
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We also examine the role of engi-
neering in a wide variety of applica-
tions. Dr. John Hansen's research on
speech recognition highlights the
interaction of technology with
human qualities. Speech recognition
requires a system that can accommo-
date the variations in human speech
patterns and dialects. The potential
applications for this technology are
virtually limitless, as we can all con-
firm when we try to order at a fast-
food drive-through, for instance.

If that drive-through would hap-
pen to be located around the Los
Angeles area, you might experience
another phenomenon of interest to
Duke engineers: earthquakes. Dr. Tod
Laursen and Victor Oancea are work-
ing on a finite-element analysis of
plate tectonics along the San Andreas
fault in Parksfield, California. Their
goal is to more accurately model the
interaction of the earth’s crust with
the layer below it, the asthenosphere,
and to understand how this interac-
tion instigates earthquakes.

Although major earthquakes are
dangerous and destructive, the fre-
quency of minor disturbances high-
lights the importance of Dr. Rob
Clark’s work. He is researching adap-
tive systems which can adjust to their
environment. For example, car and
plane engines tend to produce both-
ersome noises. By developing struc-
tures which can counter these noises
in order to eliminate them, the trip
can be made much more enjoyable.

Dr. David Katz, a newcomer to
the Duke community, is researching
sperm motility. This field of engineer-
ing can have a tremendous effect on
family planning. With his research,
Dr. Katz hopes to further understand
the mechanisms involved in concep-
tion and contraception.

As Duke engineers, we hope that
our education will prepare us to
tackle such diverse challenges. We
look forward to our readers’ com-
ments about this subject. We encour-
age you to write us, either by mail or
electronically, and inform us of your
opinions and concerns for the Duke
School of Engineering.

Marwan Karaa (mjk@acpub.duke.edu)
Michelle Pahr (mrp@acpub.duke.edu)
Rich Zimering (rpz@acpub.duke.edu)
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President Nannerl Keohane has
asked the several Deans of Duke
to revisit the Strategic Plans for their
Schools as we move forward in a
rapidly changing world. More specif-
ically, Provost Thomas Langford has
asked each School to respond to sev-
eral questions about our strategic
planning process and next year’s
budget. I share these with you in
summary form and invite your com-
ments, questions, criticisms and help.
We will need all of our best efforts to
realize the promise and potential that
is embodied in Duke University and
the Duke School of Engineering.

Before turning to the Strategic
Plan per se, it may be useful to recall
some salient data about our School
and its position among peer institu-
tions. The subtleties and nuances are
not altogether captured in dry data,
but it is nevertheless useful to have
a few benchmarks.

To that end, listings (rankings if
you will) are given for several met-
rics including the following

*SAT Scores

eUndergraduate students per

faculty

*Ph.D. students per faculty

*Research $ per faculty

*Baccalaureate degrees awarded

to women

e Baccalaureate degrees awarded

to African Americans

In positioning the School of Engi-
neering for the future, we have
examined these and other metrics in
choosing our goals. A summary is
provided in the last figure as to
where we need to be in order to
move into the top ten schools by each
metric. We aspire to be and are now
in the top ten by SAT and GRE score
measures.*

*SAT scores are published annually for
most schools by the American Society of
Engineering Education. A survey of GRE
scores was last done in 1985.

FROM THE DEAN:
Strategic Planning Revisited

We also aspire to increase the
number of Ph.D. students per faculty,
increase research $ per faculty and
decrease the number of undergradu-
ates per faculty (by increasing the fac-
ulty, not by decreasing the number of
undergraduates). To be ranked in the
top ten by each of these metrics
would require 125 faculty (vs 80 pri-
mary and secondary appointments
now), 500 (rather than 150 Ph.D. stu-
dents now) and $43M research rather
than $9M research now. “Now” is
defined by the data for 1991/1992,
the most recent year for which com-
parable data are available. Although
[ am an optimist, I do not think we
can reach those goals, nor do we
need to do so if our overarching goal
is to be top ten in quality of students,
faculty, and in the perception of our
peers. Thus we have set our goals at

*Faculty 90
*Undergraduates 1000
*Ph.D. 270

*Research $ $15M

The increase of undergraduates
from 900 to 1000 is driven by the
desire to populate a new program in
Cellular Engineering which will
enhance our stature and strength as
well as help provide a portion of the
resource base needed for additional
faculty. It is possible that we may
exceed our goals for faculty, Ph.D.
students (including post-doctoral
students) and research funding. We
certainly intend to try. But on balance
we believe these goals including the
development of a preeminent Cellu-
lar Engineering program are chal-
lenging and worthy of our best
efforts and highest aspirations.

Finally, Duke Engineering is a
pioneer in encouraging women and
other groups that have traditionally
been underrepresented in Engineer-
ing to consider this field as an educa-
tion of the highest value and as an
exciting career opportunity. We will
continue to be so.

Now to the Provost’s questions
and the School’s answers. These are
summarized below.

WHAT STRATEGIC
OBJECTIVES ARE ADVANCED IN
THIS BUDGET?
—recruiting new faculty (vs greater
salary increases)
-BME, EE and CELLULAR
ENGINEERING (vs CEE, MEMS)
—computing
-women & underrepresented
minorities
—International Honors Program in
Science & Engineering

HOW WILL THESE
CONTRIBUTE TO UNIVERSITY
PLANNING THEMES?
—increase excellence relative
to peers
—focus on selected areas
—strengthen key infrastructure
-increase and strengthen
diversity
—expand and strengthen
international thrust

o

WHAT SPECIFIC
STRATEGIES ARE ENVISIONED?
—recruitment of EE chair; new
vision for NSF/ERC; reorganize
BIOCHEMICAL ENGINEERING
into CELLULAR ENGINEERING
—focus on selected areas
—partner with academic computing
& Arts and Sciences
—partner with science departments
& women studies program
—partner with science departments
& Center for International Studies
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FROM WHAT NEW REVENUES

AND COST SAVINGS ARE

RESOURCES COMING TO FUND

THESE STRATEGIES?

—revenue

esponsored research

efundraising (need Provost’s sup-
port for access to foundations)

eincreased UG enrollment (need
Provost’s support)

—cost savings

*WHAT OBJECTIVES & STRATEGIES
ARE LEFT UNFUNDED?

—we expect to run a modest deficit
in 1993/94 and a very modest
surplus in 1994/95

~the School has many opportuni-
ties to strengthen its program as
well as science at Duke; the
provost’s task force on Science &
Engineering provides a forum
for identifying specific objectives

Difficult choices have to be made,
but we must make them together
and with all of our best efforts move
the University and School forward. I
am confident we will do just that.

—Earl H. Dowell

erestrain salaries

e freeze administrative staff size

eshare costs with university
partners

1991-1992

and strategies

FULL-TIME TUITION
(For Non-residents at Those Which are Public

Institutions)

INSTITUTION

Tulane University

Tufts University

Princeton University

Yale University

Swathmore College

Cornell University

Dartmouth College

Harvard University

Johns Hopkins University
Massachusetts Inst. of Technology
Pennsylvania, Univ. of
Lafayette College

DUKE UNIVERSITY

Bucknell University

Boston University

Stanford University

Columbia University
Rensselaer Polytechnic Institute
Carnegie Mellon University
Rochester, Univ. of

Southern California, Univ. of
Lehigh University

George Washington University
Vanderbilt University
California Institute of Technology
Northwestern University
Polytechnic University
Vermont, Univ. of

Pacific, Univ. of the

Notre Dame, University of
Case Western Reserve University
Worcester Polytechnic Istitute
Ohio Northern University
Clarkson University

Michigan, University of
Syracuse University

Villanova University

Denver, Univ. of
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Harvey Mudd College 13,480
Illinois Institute of Technology 13,070
Bridgeport, University of 12,880
Pittsburgh, Univ. of 12,710
Southern Methodist University 12,668
TUITION Catholic University of America 12,664
18,185 Rochester Institute of Technology 12525
17,897 Marietta College 12,370
17,750 San Diego, Univ. of 12,240
17,500 Norwich University 12,214
17,460 Loyola Marymount University 12,200
17,276 Santa Clara University 12,150
17,229 New England College 11,990
17,054 Colorado, Univ. of at Boulder 11,828
17,000 Florida Inst. of Technology 11,817
16,900 Widener University 5795
16,838 Evansville, Univ. of 11,750
16,795 Rose-Hulman Institute of Technology 11,670
16,725 Drexel University 11,635
16,670 Gonzaga University 11,600
16,590 Seattle University 11,520
16,536 Northeastern University 11,490
16,450 Massachusetts, Univ. of at Amherst 11,462
16,402 Monmouth College 11,160
16,100 Miami, Univ. of 11,082
16,060 Trinity University 11,060
16,020 California, Univ. of at Berkeley 10,999
15,650 Stevens Institute of Technology 10,920
15,590 Valparaiso University 10,910
15,455 Virginia, Univ. of 10,836
15,160 California, Univ. of at Santa Cruz 10,828
15,075 Dayton, Univ. of 10,810
15,000
14,766 1991-1992
14,660 RESEARCH $/FACULTY
14,650
14,600 INSTITUTION RESEARCH $
14,555 Southern California, Univ. of 413,458
14,550 Harvard University 348,373
14,510 Stanford University 327,360
14,204 California Institute of Technology 303,612
14,112 Cooper Union 286,000
14,050 California, Univ. of at Berkeley 266,091
13,740 Massachusetts Inst. of Technology 251,521




Carnegie Mellon University
Texas, Univ. of at Austin
California, Univ. of at L.A.
Lehigh University

Cal., Univ. of at Santa Barbara
Columbia University

Purdue University

California, Univ. of at San Diego.
Michigan, University of
Colorado State University
Dartmouth College

Wisconsin, Univ. of at Madison
Oregon Grad. Inst. of Sc. & Tech.
Yale University

Pennsylvania, Univ. of

Case Western Reserve University
Northwestern University

Utah, Univ. of

Cornell University

Colorado, Univ. of at Boulder
Maryland, Univ. of at College Park
Princeton University

Rice, William Marsh University
Virginia, Univ. of

Georgia, Univ. of

Texas A&M University
Washington State University
Cincinnati, Univ. of

Toronto, Univ. of

Georgia Institute of Technology
Delaware, Univ. of

DUKE UNIVERSITY

Florida, Univ. of

Towa, Univ. of

Iowa State University

North Carolina State University
Washington, Univ. of
Vanderbilt University
Connecticut, Univ. of

Laval, Universite

Drexel University

Virginia Poly. & State Univ.
Pennsylvania State University
Michigan State University
McGill University

Tulane University

New Mexico State University
Rensselaer Polytechnic Institute
Ilinois, Univ. of at Urbana
Northeastern University
Massachusetts, Univ. of at Amherst
Houston, Univ. of

Kansas State University

West Virginia University
California, Univ. of at Irvine
Johns Hopkins University
Ecole Polytechnique de Motreal
SUNY, College of Env. & Forestry
San Diego State University
Nevada, Univ. of at Reno
California, Univ. of at Davis
Texas, Univ. of at El Paso
Stevens Institute of Technology

247,534
242,040
239,868
207,254
213,785
210,299
208,376
207,649
206,076
198,951
198,000
195,411
188,476
187,488
187,067
180,933
178,072
177,208
176,263
176,157
172,813
171,183
170,906
164,546
164,000
158,528
154,287
154,142
151,651
151,619
150,548
143,672
143,265
142,707
142,421
142,112
141,411
133,421
133,094
131,792
128,239
126,354
126,012
118,112
110,761
110,400
108,679
108,102
106,819
106,143
102,330
100,793

98,108

95,167

94,750

94,537

94,031

93,690

91,596

91,000

88,272

87,906

87,840

1991-1992

SEPARATELY BUDGETED RESEARCH

INSTITUTION

Massachusetts Inst. of Technology
Purdue University

Michigan, University of
Stanford University

California, Univ. of at Berkeley
Southern California, Univ. of
Texas, Univ. of at Austin

Texas A&M University

[llinois, Univ. of at Urbana
Georgia Institute of Technology
Pennsylvania State University
Wisconsin, Univ. of at Madison
Cornell University

Florida, Univ. of

Virginia Poly. Inst. & State Univ.
North Carolina State University
Lehigh University

Maryland, Univ. of at College Park
lowa State University
California, Univ. of at L.A.
Carnegie Mellon University
Toronto, Univ. of

Northwestern University
Washington, Univ. of

Ohio State University

California Institute of Technology
Colorado, Univ. of at Boulder
Virginia, Univ. of

Columbia University

Ecole Polytechnique de Motreal
Cincinnati, Univ. of

Colorado State University

Cal., Univ. of at Santa Barbara
Pennsylvania, Univ. of

Case Western Reserve University
Laval, Universite

Utah, Univ. of

Princeton University

Harvard University

Rensselaer Polytechnic Institute
Michigan State University
Washington State University
Minnesota, Univ. of

California, Univ. of at San Diego.
Rice, William Marsh University
Drexel University

California, Univ. of at Davis
Connecticut, Univ. of

McGill University

Oregon Grad. Inst. of Sc. & Tech.
Arizona, University of
Northeastern University
Delaware, Univ. of

Kansas State University

Iowa, Univ. of

Massachusetts, Univ. of at Amherst
Vanderbilt University

Houston, Univ. of

DUKE UNIVERSITY

New Mexico State University

RESEARCH $
90,799,000
62,096,000
62,029,000
61,871,000
61,201,000
58,711,000
54,217,000
48,351,000
47,748,000
43,363,000
41,836,000
38,496,000
37,544,000
35,673,000
35,000,000
34,249,000
31,361,000
30,415,000
29,766,000
29,024,000
28,714,000
28,207,000
27,067,000
26,868,000
26,176,000
25,807,000
24,662,000
23,201,000
22,502,000
20,969,000
20,655,000
20,492,000
19,882,000
19,642,000
18,998,000
18,978,000
17,898,000
17,803,000
17,767,000
16,972,000
16,890,000
16,663,000
15,704,000
15,366,000
14,527,000
13,978,000
12,976,000
12,777,000
12,516,000
11,874,000
11,181,000
11,145,000
10,990,000
10,890,000
10,703,000
10,233,000
10,140,000

9,273,000
9,195,000
9,129,000
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Arizona State University 9,063,000
Johns Hopkins University 8,981,000
Oregon State University 8,861,000
Cooper Union 8,580,000
West Virginia University 8,565,000
Yale University 8,062,000
Nebraska, Univ. of at Lincoln 7,983,000
Clemson University 7,832,000
SUNY at Buffalo 7,831,000
Alabama, University of 7,786,000
1991-1992
PhD STUDENTS PER FACULTY

PhD STUDENTS

INSTITUTION PER FACULTY
California, Univ. of at L.A. 6.6
Stanford University 5.3
Southern California, Univ. of 5.1
Johns Hopkins University 5.1
California, Univ. of at Berkeley 4.8
Southern Methodist University 4.8
California Institute of Technology 47
Northwestern University 4.6
Pennsylvania, Univ. of 4.5
California, Univ. of at San Diego. 4.5
Illinois Institute of Technology 4.4
Rochester, Univ. of 4.3
California, Univ. of at Santa Barbara 4.0
Texas, Univ. of at Austin 4.0
Cornell University B
Massachusetts Inst. of Technology 8.7
George Washington University 3.6
n Michigan, University of 35
Colorado, Univ. of at Boulder 35
Maryland, Univ. of at College Park &
Columbia University 3.4
Georgia Institute of Technology 3.2
Yale University 8:
Carnegie Mellon University 8.1l
Delaware, Univ. of 3l
Princeton University Bl
Rice, William Marsh University 3.0
Utah, Univ. of 810
Rensselaer Polytechnic Institute 2.9
California, Univ. of at Irvine 2.9
Wisconsin, Univ. of at Madison 2.9
Oregon Grad. Inst. of Science & Tech. 2.9
Iowa, Univ. of 2.8
Stevens Institute of Technology 2.8
DUKE UNIVERSITY 2.8
Massachusetts, Univ. of at Amherst 2.7
Harvard University 217
Rutgers, The State University 2.7
[llinois, Univ. of at Chicago 2.7
Mlinois, Univ. of at Urbana-Champaign 27
Houston, Univ. of 27
Texas, Univ. of at Arlington 2.6
Arizona, University of 2.6
Cincinnati, Univ. of 2.6
SUNY at Buffalo 2.6
Syracuse University 2.6
Catholic University of America 2.6
Wayne State University 2.5
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Connecticut, Univ. of

SUNY at Stony Brook

Texas A&M University

Ohio State University

Utah State University
California, Univ. of at Santa Cruz
McGill University

Minnesota, Univ. of
Washington, Univ. of

Lehigh University

Case Western Reserve University
Washington University
Vanderbilt University

Arizona State University
Dartmouth College

Purdue University

South Florida, Univ. of
California, Univ. of at Davis
Louisiana State University
Texas, Univ. of at Dallas
Oklahoma, Univ. of

North Carolina State University

1991-1992

209
2.5
2.5
2.9
24
24
2.4
24
2.3
2.3
23
23
23
20,
22
2.2
2:2
2.1
22
20
2.1
2.0

UNDERGRADUATE STUDENTS PER FACULTY

INSTITUTION

Yale University

Harvard University

Ferris State University

Stanford University

Denver, Univ. of

Loyola College in Maryland
California Institute of Technology
Brigham Young University
Rutgers, The State University
Boston University

Southern Methodist University
Colorado, Univ. of at Colorado Springs
Massachusetts Inst. of Technology
California State Univ., Chico
Georgia, Univ. of

NY State College of Ceramics-Alfred
SUNY at Stony Brook

George Washington University
Princeton University

Wilkes University

Northwestern University

Johns Hopkins University
Catholic University of America
SUNY, College of Env. & Forestry
San Diego, Univ. of

Washington, Univ. of

New England College

Rice, William Marsh University
Columbia University

Technical University of Nova Scotia
Vermont, Univ. of

Syracuse University

Case Western Reserve University
DUKE UNIVERSITY

Tulsa, Univ. of

Carnegie Mellon University

UNDERGRADS
PER FACULTY
2.0
24
2.5
3.0
3.6
3.6
B8
3.8
4.0
41
47
538
5.6
6.3
6.5
6.7
74
7.4
75
75
8.0
8.1
8.4
8.5
8.5
8.6
8.8
8.8
Okl
9.8
10.1
10.2
10.7
10.8
10.8
11.0




Temple University 11.0
Lehigh University 11.1
Virginia, Univ. of 1.3
Gannon University 1155
Illinois, Univ. of at Urbana-Champaign s
Norwich University 11.6
Dartmouth College 11.7
Utah, Univ. of 118
California, Univ. of at Santa Cruz 11.8
Washington University 11.9
California, Univ. of at Berkeley 11.9
Colorado School of Mines 11.9
Pacific, Univ. of the 11.9
Evansville, Univ. of 11.9
Nebraska, Univ. of at Lincoln 12.0
California, Univ. of at Santa Barbara 122
Ohio State University 1242
Illinois Institute of Technology 100,
Texas, Univ. of at Dallas 11225)
Southern California, Univ. of 128
Northeastern University 12.4
Cornell University 12.4
Rhode Island, Univ. of 124
Widener University 124
Mississippi, Univ. of 12.4
Colorado State University 124
Florida Atlantic University 12.5
Howard University 12.6
Christian Brothers University 12.8
Wyoming, Univ. of 12.9
Polytechnic University 12.9
New Mexico Inst. of Mining & Tech. 129
Pennsylvania, Univ. of 1811
Notre Dame, University of 8]
1991-1992
AVERAGE SAT SCORES

AVERAGE
INSTITUTION SAT SCORES
Cal. Institute of Technology 1420
Princeton University 1366
Massachusetts Inst. of Tech. 1855
Cooper Union 1350
DUKE UNIVERSITY 1345
Yale University 1345
Swathmore College 1334
Cornell University 1307
Johns Hopkins University 1295
Columbia University 1292
Pennsylvania, Univ. of 1286
Harvey Mudd College 1280
Trinity University 1273
Virginia, Univ. of 1267
Northwestern University 1257
Washington University 1251
Tufts University 1246
Carnegie Mellon University 1240
California, Univ. of at L.A. 1236
California State Univ., LA 1236
Oklahoma, Univ. of 1235
Cal. Polytechnic State Univ. 1233
Notre Dame, University of 1231
George Washington University 1225

Rose-Hulman Inst. of Tech. 1220
Tulane University 1220
Georgia Institute of Technology 1219
Rensselaer Poly.Institute 1216
Case Western Reserve Univ. 1210
Michigan, University of 1205
Virginia Poly. Inst. & State Univ. 1204
Norwich University 1200
Worcester Polytechnic Istitute 1200
Boston University 1198
Vanderbilt University 1184
Catholic University of America 1178
NY State Coll. of Ceramics- 1178
Cal., Univ. of at San Diego. 1175
Lafayette College 1173
Lehigh University 1164
Southern California, Univ. of 1163
California, Univ. of at Davis 1161
Colorado, Univ. of at Boulder 1160
Florida, Univ. of 1160
Michigan State University 1160
North Dakota, Univ. of 1159
Delaware, Univ. of 1158
Maryland, Univ. of at Coll. Park 1158
Villanova University 1158
Texas, Univ. of at Arlington 1157
Colorado School of Mines 1155
Minnesota, Univ. of 1154
Alfred University 1150
Temple University 1150
Wisconsin, Univ. of at Madison 1148
Missouri, Univ. of at Rolla 1146
Dayton, Univ. of 1145
Clarkson University 1141
Valparaiso University 1140
Purdue University 1139
Rutgers, The State University 1139
Texas, Univ. of at Austin 1139
1991-1992
PERCENT BACCALAUREATE
DEGREES TO WOMEN

PERCENT
INSTITUTION WOMEN
Central State University 50.0
Howard University 38.0
North Carolina A&T Tech State Univ. 37.0
Trinity University 35.0
Morgan State University 34.6
Tuskegee University 344
New Mexico Inst. of Mining & Tech. 32.0
South Dakota School of Mines & Tech 31.0
Massachusetts Inst. of Technology 30.2
Puerto Rico, Univ. of 30.0
Prairie View A&M University 30.0
George Mason University 29.0
San Diego, Univ. of 28.6
Southern Colorado, Univ. of 28.6
Catholic University of America 28.4
Santa Clara University 28.0
Case Western Reserve University 26.0
Southern University & A&M College 25.8
Florida Atlantic University 257
Lafayette College 254
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