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Foreword

The papers in this volume represent the proceedings of Mudd Design Workshop III, “Social
Dimensions of Engineering Design,” that was held on the campus of Harvey Mudd College in
Claremont, California, on 17-19 May 2001. Supported by the National Science Foundation, The
Boeing Company, The GE Fund, Hughes Electronics and Harvey Mudd College, this workshop
brought together engineers and social scientists—in their roles as educators, researchers, and
practitioners with design interests—to articulate social and societal issues in and for engineering
design.

As at the two previous Mudd Design Workshops (MDWs), sessions were designed so that
everyone could participate and be heard, as well as listen. Workshop sessions, each two hours,
began with brief position statements from the session panelists and ended with open, moderated
discussion. Panelists reflected on ideas and attitudes about things to be done in the future, rather
focusing on current research. The panelists’ position papers follow below.

Each of the three luncheons featured a presentation. Clive Dym and Langdon Winner shared
perspectives on the workshop theme from the viewpoints of engineering and of the humanities
and social sciences. John McMasters discussed “Engineering as a Social Activity:  Recent
Boeing Experience” at the second lunch. At our last luncheon, Rich Phillips and Sarah Kuhn
talked about “Reflected Values in the Design Process:  What Have We Heard.”

We also had the benefit of two dinner speakers:  On Thursday’s informal pizza-and-beer dinner,
Larry Bucciarelli described “The Delta Design Game.” At Friday’s banquet, a former director of
the Advanced Research Projects Agency (ARPA), Steve Lukasik, reminisced about being
“Present at the Creation:  Why Did the Internet Start? Where is it Going?”

The Advisory Committee that we (Clive Dym and Langdon Winner) chaired included L. L.
(“Larry”) Bucciarelli, Jr., Massachusetts Institute of Technology; Todd Cherkasky, Sapient;
Sarah Kuhn, University of Massachusetts-Lowell; Larry J. Leifer, Stanford University; Patrick
Little, Harvey Mudd College; Gregory B. Olson, Northwestern University; John W. Prados,
University of Tennessee-Knoxville; and John W. Wesner, Carnegie Mellon University. We are
very grateful to the Committee for enhancing still further the Mudd Design Workshop biennial
series, stimulating larger and ever-more diverse involvement and participation.

Finally, Harvey Mudd College continues to offer the MDW’s a very supportive environment.
Dick Olson, Chair of the Hixon-Riggs Committee, deserves our thanks, as do Dean of Faculty
Sheldon Wettack, President Jon Strauss, and College Relations’ Sally Rich Arroyo. But we
especially and emphatically thank Holly Hauck of the Department of Humanities and Social
Sciences. Holly took the initiative and, in so many ways, she made MDW III happen. Lastly, of
course, we thank our several generous benefactors:  the National Science Foundation, The
Boeing Company, The GE Fund, Hughes Electronics, the Hixon-Riggs Fund of Harvey Mudd
College, and the Hewlett Foundation.

Clive L. Dym Langdon Winner
Director, Center for Design Education Hixon-Riggs Visiting Professor of Science,
Fletcher Jones Professor of Engineering Design Technology, and Society
Harvey Mudd College Harvey Mudd College



Table of Contents

Opening Luncheon Talks

Clive L. Dym, Social Dimensions of Engineering Design...An Engineer’s Perspective 3

Langdon Winner, Design as an Arena of Choice 9

Session 1. Social Issues and Themes in Design.

Todd Cherkasky, Designing Experience 15

T. Govindaraj, Social and Environmental Perspectives in the Design of Engineering
and Service Systems 25

T. L. Taylor, The Social Design of Virtual Worlds Software 39

William H. Wood, Integrating Social Issues into Design Theory 53

Session 2. Collaboration in Design.

Bruce Corson, Leadership by Design—Design by Collaboration 65

Renate Fruchter and Alicia Townsend, Multi-Cultural Dimensions and
Multi-Modal Communication in Distributed, Cross-Disciplinary Teamwork 83

Judith Gregory, Scandinavian Approaches to Participatory Design 97

Eswarnan Subrahmanian, Arthur Westerber, Sarosh Talukdar, James Garrett,
Annette Jacobson, Chris Paredis, Cristina Amon, Integrating Social Aspects and
Group Work Aspects in Engineering Design Education 117

Session 3. The Many Meanings of Design.

Richard Evans, Design as Discovery—Ten System Design Tenets 127

Charles C. Gordon, Sociologies for Design 143

Gregory B. Olson, Beyond Discovery:  Design for a New Material World 153

Jesse S. Tatum, Junk, Pretty Junk, and “Other Directed Design” 173

Session 4. Engineering Design Education.

P. Hirsch, B. Shwom, J. Anderson, J. E. Colgate, D. Kelso, S. Jacobson, C. Yarnoff,
J. Lake, Collaborating with Design Professionals and Industry to Build a Design Course
for Freshmen 181

Barry Hyman, Public Policy and Engineering Design Education 189

Thomas Kurfess, Producing the Modern Engineer 201

Ned Woodhouse, Engineering Design Education and the Problem of Overconsumption 209



Session 5. Product and Process Design.

Shervin Ghaemmaghami, Larry Bucciarelli, Structured Methods in
Product Development 221

Özgür Eris, Larry Leifer, Facilitating Product Development Knowledge Acquisition:
Interaction Between The Expert and the Team 239

Joseph Shaeiwitz and Richard Turton, Educating Chemical Engineers in
Product Design 257

Robert M. Counce, John M. Holmes, Ronald A. Reimer, Rita A. Herckrotte, Beth W.
Alderson, Sustainable Development in Future Process Design and Analysis Education 265

Session 6. Institutional Issues.

Joseph R. Herkert, Professional Engineering Societies and Engineering Design:
Product Liability as a Link Between Microethics and Macroethics 273

Gary Downey, When Students Resist:  An Ethnography of (Senior) Engineering
Design Education 281

Poul Kyvsgaar Hansen, Does Productivity Apply to PBL Methods in Engineering
Education? 293

Frances Bronet, Ron Eglash, Gary Gabriele, David Hess, Larry Kagan, Product
Design and Innovation:  Evolution of an Interdisciplinary Design Curriculum 305

Session 7. Design in and for a Complex World.

Ger Wackers, Jens Kørte, Drift and Vulnerability in a Complex Technical System:
Reliability of Condition Monitoring Systems in North Sea Offshore Helicopter Transport 319

Stephen J. Lukasik, Vulnerabilities and Failures of Complex Systems 341

Michael Black, Can We Design Ecosystems?: Lessons from the California Rivers 351

Session 8. What Have We Learned? What Do We Recommend?

John W. Wesner, Key Learnings and Commitments from Mudd Design Workshop III 377

List of Participants 389



389

Social Dimensions of Engineering Design
List of Participants
17-19 May 2001

John C. Anderson Larry Bucciarelli
Engineering Design Studio School of Engineering/STS
Northwestern University Massachusetts Institute of Technology—5-213
1801 Maple Avenue, #1407 77 Massachusetts Avenue
Evanston, IL  60208 Cambridge, MA  02139
Voice: (847) 467-6374 Voice: (617) 253-4061
FAX: (847) 467-6377 FAX: (617) 253-8549
E-mail: jca@northwestern.edu E-mail: llbjr@mit.edu

Carl Baumgaertner Mary P. Cardenas
Department of Engineering Department of Engineering
Harvey Mudd College Harvey Mudd College
301 E. 12th Street 301 E 12th Street
Claremont, CA 91711 Claremont, CA  91711
Voice: (909) 607-1842 Voice: (909) 607-1249
FAX: (909) 621-8967 FAX: (909) 621-8967
E-mail: carl_baumgaertner@hmc.edu E-mail: mary_cardenas@hmc.edu

Michael Black Todd Cherkasky
Department of Humanities & Social Sciences Sapient
Harvey Mudd College 200 West Adams, Suite 2700
301 E. 12th Street Chicago, IL  60606
Claremont, CA  91711 Voice: (312) 696-6523
Voice: (909) 607-3812 or (415) 668-2370 FAX: (312) 696-0447
FAX: (909) 607-7600 E-mail: tcherkasky@sapient.com
E-mail: michaelb@igc.org

Bruce Corson
Frances Bronet College of Architecture, Art & Planning
School of Architecture Cornell University
Rensselaer Polytechnic Institute Sibley Dome
Green Building Ithaca, NY  14853
110 8th Street Voice: (607) 272-4506
Troy, NY  12180 FAX: (607) 272-4506
Voice: (518) 276-6866 E-mail: bacorson@sonic.net
FAX: (518) 276-3034
E-mail: bronef@rpi.edu



390 Social Dimension of Engineering Design

R. M. Counce Clive L. Dym
Chemical Engineering Department of Engineering
The University of Tennessee Harvey Mudd College
419 Dougherty Hall 301 E. 12th Street
Knoxville, TN  37919 Claremont, CA  91711
Voice: (865) 974-5318 Voice: (909) 621-8853
FAX: (865) 974-7076 FAX: (909) 621-8967
E-mail: counce@utk.edu E-mail: clive_dym@hmc.edu

Marianne deLaet Özgür Eris
Department of Humanities & Social Sciences Mechanical Engineering
Harvey Mudd College Stanford University
301 E. 12th Street 560 Panama Street
Claremont, CA  91711 Center for Design Research
Voice: (909) 607-3812 Stanford, CA  94305
FAX: (909) 607-7600 Voice: (650) 723-7908
E-mail: marianne_delaet@hmc.edu FAX: (650) 725-8475

E-mail: ozgur@stanford.edu
Philip E. Doepker
Mechanical Engineering Michael Erlinger
University of Dayton Department of Computer Science
300 College Park Drive Harvey Mudd College
Dayton, OH  45469-0210 301 E. 12th Street
Voice: (937) 229-2971 Claremont, CA  91711
FAX: (937) 229-4322 Voice: (909) 621-8912
E-mail: phil.doepker@notes.udayton.edu E-mail: mike@cs.hmc.edu

Gary Downey Richard P. Evans
Science and Technology Studies George Mason University
Virginia Institute of Technology P.O. Box 264
332 Lane Hall Vienna, VA  22183-0264
Blacksburg, VA  24061 Voice: (703) 319-7877
Voice: (540) 231-4761 FAX: (703) 319-1334
FAX: (540) 231-7013 E-mail: revans@hmu.edu
E-mail: downeyg@mail.vt.edu



List of Participants 391

Renate Fruchter T. Govindaraj
Civil Engineering Industrial & Systems Engineering
Stanford University Georgia Institute of Technology
CIFE, Building 550 765 Ferst Drive
Stanford, CA  94305-4020 ISYE-0205
Voice: (650) 725-1544 Atlanta, GA  30332-0205
FAX: (650) 723-4806 Voice: (404) 894-3873
E-mail: fruchter@ce.stanford.edu FAX: (404) 489-2301

E-mail: govindaraj@isye.gatech.edu
James H. Garrett
Civil and Environmental Engineering Judith Gregory
Carnegie Mellon University Systemarbeid
Pittsburgh, PA  15213-3890 Institutt of Informatikk
Voice: (412) 268-5674 Universitet i Oslo
FAX: (412) 268-7813 Gaustadalleen 23
E-mail: garrett@cmu.edu Postboks 1080 Blindern

N-o316 Oslo, Norway
Shervin Ghaemmaghami Voice: 47 2285-2897, 47 2269-5122 (Personal)
Engineering Systems Division FAX: 47 2285 2401
Massachusetts Institute of Technology E-mail: judithgregory@hotmail.com
9 Springfield Street
Cambridge, MA  02139 Poul Kyvsgaard Hansen
Voice: (617) 945-2097 Department of Production
FAX: (425) 962-8969 Aalborg University
E-mail: shervin@mit.edu Center for Industrial Production

Fibigerstraede 16
Charles C. Gordon DK 9220 Aalborg Oest
Sociology & Anthropology Voice: 45 96358935
Carleton University FAX: 45 98153030
1125 Colonel by Drive E-mail: kyvs@iprod.auc.dk
Ottawa, ONT K15 5B6
CANADA George A. Hazelrigg
Voice: (613) 520-2603 ENG/DMII, Room 550
FAX: (613) 520-4062 National Science Foundation
E-mail: cgordon@ccs.carleton.ca 4201 Wilson Boulevard

Arlington, VA  22230
Voice: (703) 306-1330 x5299
FAX: (703) 306-0298
E-mail: ghazelri@nsf.gov



392 Social Dimension of Engineering Design

Joesph R. Herkert Rudolf Käser
Multidisciplinary Studies University of Applied Sciences
North Carolina State University Steinackerstrasse 5, CH-5210 Windisch
Benjamin Franklin Scholars Program Aargaru, Switzerland
Box 7107 Voice: 056 462 4471
Raleigh, NC  27695-7107 FAX: 056 462 4425
Voice: (919) 515-7993 E-mail: r.kaeser@fh-aargau.ch
FAX: (919) 515-1828
E-mail: joe_herkert@ncsu.edu Sarah Kuhn

Radcliffe Public Policy Center
Thomas A. Horan 69 Brattle Street
Claremont Information & Technology Institute Cambridge, MA  02138
Claremont Graduate University Voice: (617) 495-4993
250 W. 1st Street FAX: (508) 875-7691
Claremont, CA  91711 E-mail: sarah_kuhn@uml.edu
Voice: (909) 399-5650 x311
E-mail: tom.horan@cgu.edu Thomas R. Kurfess

Mechanical Engineering
Barry Hyman Georgia Institute of Technology
Mechanical Engineering 813 Ferst Drive
University of Washington MARC Building—Room 435
Box 352600 Atlanta, GA  30332-0405
Seattle, WA  98195 Voice: (404)  894-0301
Voice: (206) 543-9038 FAX: (404) 894-9342
FAX: (206) 685-8047 E-mail: tom.kurfess@me.gatech.edu
E-mail: hyman@u.washington.edu

John A. Lake
Ulrik Jorgensen IDEO Product Development
Department of Technology & Social Sciences 630 Davis Street, 5th Floor
Technical University of Denmark Evanston, IL 60201
Building 307 Voice: (847) 425-6000
2800 Lyngby FAX: (847) 425-6001
DENMARK E-mail: j
Voice: 45 45256075
FAX: 45 45882014
E-mail: uj@its.dtu.dk



List of Participants 393

Larry J. Leifer John H. McMasters
Department of Mechanical Engineering Ed Wells Initiative
Stanford University The Boeing Company
P.O. Box 20446 P.O. Box 3707 M/S: 6Y-93
Stanford, CA  94309-0446 Seattle, WA  98124-2207
Voice: (650) 736-1174 Voice: (425) 393-2610
FAX: (650) 493-6481 FAX: (425) 393-2616
E-mail: leifer@cdr.stanford.edu E-mail: john.mcmasters@pss.boeing.com

Patrick Little Greg B. Olson
Department of Engineering Materials Science & Engineering
Harvey Mudd College Northwestern University
301 E. 12th Street MLSF 2036
Claremont, CA  91711 2225 N. Campus Drive
Voice: (909) 607-1712 Evanston, IL  60208-3108
FAX: (909) 621-8967 Voice: (847) 491-2847
E-mail: patrick_little@hmc.edu FAX: (847) 491-7820

E-mail: g-olson@northwestern.edu
Stephen J. Lukasik
1714 Stone Canyon Road Richard Olson
Los Angeles, CA  90077 Department of Humanities and Social Sciences
Voice: (310) 472-9872 Harvey Mudd College
FAX: (310) 472-0019 301 E. 12th Street
E-mail: stephen.j.lukasik@saic.com Claremont, CA  91711

Voice: (909) 607-4476
Spencer Magleby FAX: (909) 607-7600
Mechanical Engineering E-mail: richard_olson@hmc.edu
Brigham Young University
435 CTB Rivka Oxman
Provo, UT  84602 Faculty of Architecture and Town Planning
Voice: (801) 378-3151 Technion, ITT
FAX: (801) 378-5037 Haifa
E-mail: magleby@byu.edu Israel, 32000

Voice: 972-4-8294069
FAX: 972-4-8294069
E-mail: arrro01@techunix.technion.ac.il



394 Social Dimension of Engineering Design

Govindan Parayil L. Ken L. Saunders
Hong Kong Univ. of Science & Technology Mechanical Engineering
Division of Social Science Penn State Behrend
Clear Water Bay 5091 Station Road
Kowloon, Hong Kong Erie, PA  16563-1701
Voice: 852 2719 5451 Voice: (814) 898-6390
FAX: 852 2335 0014 FAX: (814) 898-6125
E-mail: sogp@ust.hk E-mail: lkls@psu.edu

J. Richard Phillips Joseph A. Shaeiwitz
Department of Engineering Chemical Engineering Department
Harvey Mudd College West Virginia University
301 E. 12th Street P.O. Box 6102
Claremont, CA  91711 Morgantown, WV  26506-6102
Voice: (909) 607-3891 Voice: (304) 293-2111, x2410
FAX: (909) 621-8967 FAX: (304) 293-4239
E-mail: rich_phillips@hmc.edu E-mail: joseph.shaeiwitz@mail.wvu.edu

J. W. Prados Eswaran Subrahmanian
Chemical Engineering Institute for Complex Engineered Systems
The University of Tennessee Hamburgh Hall
419 Dougherty Engineering Bldg. Carnegie Mellon University
University of Tennessee Pittsburgh, PA  15213-3890
Knoxville, TN  37996-2200 Voice: (412) 268-5221
Voice: (865) 974-6053 FAX: (412) 268-5229
FAX: (865) 974-7076 E-mail: sub@cmu.edu
E-mail: jprados@utk.edu

T. L. Taylor
Gordon Ross Department of Communication
OpenRoad Communications Ltd. North Carolina State University
#220 353 Water Street Box 8104
Vancouver, B.C. V6B 1B8 201 Winston Hall
CANADA Raleigh, NC 27695-8104
Voice: (604) 681-0516 Voice: (919) 515-9738
FAX: (604) 681-0916 FAX: (919) 515-9456
E-mail: gordonr@openroad.ca E-mail: tltaylor@ncsu.edu



List of Participants 395

Robert Todd John W. Wesner
Mechanical Engineering Mechanical Engineering
Brigham Young University Carnegie Mellon University
435 CTB Pittsburgh, PA  15213-3890
Provo, UT  84602 Voice: (412) 268-2507
Voice: (801) 378-6342 FAX: (412) 268-3348
FAX: (801) 378-5037 E-mail: wesnerj@asme.org
E-mail: todd@byu.edu

Sheldon F. Wettack
Alicia Townsend Dean of Faculty
School of Education Harvey Mudd College
Stanford University 301 E. 12th Street
CIFE Building 550 Claremont, CA  91711
Stanford, CA  94305-4020 Voice: (909) 621-8122
Voice: (650) 723-1544 E-mail: sheldon_wettack@hmc.edu
E-mail: lishat@stanford.edu

Langdon Winner
Ger Wackers Department of Science & Technology Studies
Department of Technology & Society Studies Rensselaer Polytechnic Institute
University of Maastricht Troy, NY  12180-3590
P.O. Box 616 Voice: (518) 276-8498
NL-6200 MD Maastricht FAX: (518) 276-2659
THE NETHERLANDS E-mail: winner@rpi.edu
Voice: 31 43 3883372
FAX: 31 43 3561179 William H. Wood
E-mail: g.wackers@tss.unimaas.nl Mechanical Engineering

University of Maryland—Baltimore
Zellman Warhaft Baltimore, MD  21250
Sibley School of Mechanical and Voice: (410) 455-3314
   Aerospace Engineering FAX: (410) 455-1052
Cornell University E-mail: bwood@umbc.edu
244 Upson Hall
Ithaca, NY  14853-7501 Edward Woodhouse
Voice: (607) 255-3898 Science and Technology Studies
FAX: (607) 255-1222 Rensselaer Polytechnic Institute
E-mail: zw16@cornell.edu 22 Ledgestone Road (Home)

Troy, NY  12180
Voice: (518) 272-4989
FAX: (518) 276-2659
E-mail: woodhouse@rpi.edu




