#3kx¢] UNIVERSITY
il OF WOLLONGONG
¢ ¥ AUSTRALIA

University of Wollongong - Research Online

Thesis Collection

Title: Janus: the multiple faces of engineering design
Author: Ross D Wotherspoon

Year: 2001

Repository DOI:

Copyright Warning

You may print or download ONE copy of this document for the purpose of your own research or study. The
University does not authorise you to copy, communicate or otherwise make available electronically to any
other person any copyright material contained on this site.

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright
Act 1968, no part of this work may be reproduced by any process, nor may any other exclusive right be
exercised, without the permission of the author. Copyright owners are entitled to take legal action against
persons who infringe their copyright. A reproduction of material that is protected by copyright may be a
copyright infringement. A court may impose penalties and award damages in relation to offences and
infringements relating to copyright material.

Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving
the conversion of material into digital or electronic form.

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily
represent the views of the University of Wollongong.

Research Online is the open access repository for the University of Wollongong. For further information
contact the UOW Library: research-pubs@uow.edu.au


https://dx.doi.org/
mailto:research-pubs@uow.edu.au

University of Wollongong

Research Online

%Jgisvéle_rzs&yf)of Wollongong Thesis Collection University of Wollongong Thesis Collections

2001

Janus: the multiple faces of engineering design

Ross D. Wotherspoon
University of Wollongong

Follow this and additional works at: https://ro.uow.edu.au/theses

University of Wollongong
Copyright Warning
You may print or download ONE copy of this document for the purpose of your own research or study. The University
does not authorise you to copy, communicate or otherwise make available electronically to any other person any
copyright material contained on this site.

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act
1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised,
without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe
their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court
may impose penalties and award damages in relation to offences and infringements relating to copyright material.
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the

conversion of material into digital or electronic form.

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily

represent the views of the University of Wollongong.

Recommended Citation

Wotherspoon, Ross D., Janus: the multiple faces of engineering design, Doctor of Philosophy thesis,
Department of Management - Faculty of Commerce, University of Wollongong, 2001.
https://ro.uow.edu.au/theses/1466

Research Online is the open access institutional repository for the University of Wollongong. For further information
contact the UOW Library: research-pubs@uow.edu.au


https://ro.uow.edu.au/
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/thesesuow
https://ro.uow.edu.au/theses?utm_source=ro.uow.edu.au%2Ftheses%2F1466&utm_medium=PDF&utm_campaign=PDFCoverPages

University of Wollongong Thesis Collections

University of Wollongong Thesis Collection

University of Wollongong Year 2001

Janus: the multiple faces of engineering
design

Ross D. Wotherspoon
University of Wollongong

Wotherspoon, Ross D., Janus: the multiple faces of engineering design, Doctor of Philosophy
thesis, Department of Management - Faculty of Commerce, University of Wollongong, 2001.
http://ro.uow.edu.au/theses/1466

This paper is posted at Research Online.



NOTE

This online version of the thesis may have different page formatting and pagination
from the paper copy held in the University of Wollongong Library.

UNIVERSITY OF WOLLONGONG

COPYRIGHT WARNING

You may print or download ONE copy of this document for the purpose of your own research or
study. The University does not authorise you to copy, communicate or otherwise make available
electronically to any other person any copyright material contained on this site. You are
reminded of the following:

Copyright owners are entitled to take legal action against persons who infringe their copyright. A
reproduction of material that is protected by copyright may be a copyright infringement. A court
may impose penalties and award damages in relation to offences and infringements relating to
copyright material. Higher penalties may apply, and higher damages may be awarded, for
offences and infringements involving the conversion of material into digital or electronic form.




The Multiple Faces of
Engineering Design

A Thesis Submitted in fulfilment of the requirements for the award of the degree

PhD

From

UNIVERSITY OF WOLLONGONG

Ross Wotherspoon

BE Mech (Hons), MBA (Merit)

Department of Management

2001



CERTIFICATION

I, Ross D. Wotherspoon, declare that this thesis, submitted in fulfilment of the
requirements for the award of Doctor of Philosophy, in the Department of Management,
University of Wollongong, is wholly my own work unless otherwise referenced or
acknowledged. The document has not been submitted for qualifications at any other

academic institution.

Ross D. Wotherspoon

5 September 2001

i



Table of Contents

LIST OF TABLES ....corcuiiiticvncisrenssnsisssinmeisistosessiinsnssssssestsnenmessstesasaesansessossssssstssensassssassssssastssnstesnansase \Z101
LIST OF FIGURES ......oivrieriniininoniacsissisiesessostossstsssssmmsssesisssnarsissasssssssstmasisssssossstatsssssssasssest abesnasassassases X
LIST OF ABBREVIATIONS......ccoosctiisiteimnensasssistssassosssisssisinsessssssssssissessosssasstssnssanssssisssssssssssssssnssss X1
ABSTRACT.....coemmirnsrisirenirians e reaeerestebeebeseesiecsaesrebieasatesansaret i e s re b e b ea s e st saeen XII
ACKNOWLEDGMENTS .ocitiiniiiimniniisntsiimnsnasississsossesssssssissssmssassssinssiscssssessst seastssssassssssssssssssas X1V
PREFACE.....iiiiiiiinsimsteiisiinetssississesonsissssessssassssstssessasessesiossstssensensosssbsssssssestsuesssbisasssssssssssssennss XVI
N A . T O RN bereseneesanas 1
CHAPTER (1) = INTRODUCTION . .....uettiiieieeeiteeeeeeeeeeeescesesaieeessesssnessns 2

1.1 INTRODUCTION. .. 1ottt ettt e et ettt e s et e et e et e ettt e e e aat e enna 2
12 WHY IS IT IMPORTANT TO STUDY ENGINEERING DESIGN?........cooiiiiiiiiiiiican, 3

Useability INadeqUacies. .. ... .ououinitit et e et e e e e 4

1.3 THE SETTING FOR THIS STUDY ...ttt ittt et e e 8
1.4 THEORETICAL PERSPECTIVE. ... ..ottt e e e e aee e 14

1.5 STRUCTURE OF THE THESIS...... ottt et e 17

1.6 SUMMARY .ttt et et et et ettt r et a e ORI 20

CHAPTER (2) - RESEARCH METHODOLOGY AND OVERVIEW OF THE

CASE STUDIES....ccitttiiieeriiieneennns Cetteieteteeetetieseetitatrentattetetecttanseaennneosn 22

21 INTRODUCTION........ ettt e oottt 22
22 ETHNOGRAPHY .......ootiiiiiee oot 23
23 GROUNDED THEORY ......otuvieeeeteeee et e ee oottt 27
24 OVERVIEW OF THE CASE STUDIES........eiivitttiieoeeeeieee oo 30
2.5  CASESTUDY (1)~ BOS PROJECT.........eouiiteeeieoeeee oot 33

26 CASESTUDY (2) = WTP PROTECT ... viee it ees oo eee e eee e 36

2]



27 CASE STUDY (3) = LK PROJECT.....cooviieereiiieisiiiieieee et 40

2.8 QUMM AR Y ...ttt e e e e e e 44

CHAPTER (3) - REVIEW OF THE LITERATURE...........cciiviiiiiiniiiiienen 45

3.1 INTRODUGCTION. .. ittt ettt et et e s e e et e et e e et e ee e e e es e e e aiens 45
3.2 A SCHEMA OF RELEVANT LITERATURE ..ot e 45
33 SOCIOLOGY OF WORK AND TECHNOLOGY ...... ittt ittt et e cer v 47
Technological DeterminiSm. .. ....o.vvvveeeniiviriniieiiinnennn, JETR RO 47
Labour Process TREOTY. . ...ocui i e e 48
Sociotechnical Systems ThEOTY. ... . ..uitiiiit it e e e aens 49
Social Shaping APPIOACHES. ... v. ittt e e 50
34 PRESCRIPTIVE DESIGN METHODOLOGIES..........ooiiiiiiiiiiiiiiiie e e 52
Traditional ENGINEering. .. ... c.uiuititt ittt et et et et e e aees 53
SOfIWAIE ENINEEIINE . . ..t in ettt ittt ettt et e et et e e e e e e e e et 54
HUMAN FACIOTS. ...ttt e ettt ee e 56
Human Computer INTeraction. .. ... .. ue.iiiitii it it ee et et e et e e aneeaaains 58
Computer Supported Cooperative WoOrk.........ooiir it 59
3.5 DESIGN STUDIES... ... ettt et et et et e e e ettt eet e aana 61
3.6 ETHNOGRAPHIC STUDIES OF ENGINEERING DESIGN..........coooooiiiii 62
3.7 SUMM AR Y .ttt e e e 66
PART (B)............. et et tetee———————eetaaeaara—————taaeaaains e ree——————— vernn68

CHAPTER (4) - TRAJECTORIES OF TECHNOLOGY AND WORK............70

4.1 INTRODUCGTION. ..ottt e e e et et e 70
4.2 TRAJECTORY THEORY ...t et e e aaaaeans L1
SUD COMPOIMENLS. ...ttt e e e e e e ettt 76
Trajectory Phasing...... ... 79
4.3 ARTEFACT SEEDING......ccoiiiiiiiiiiitiiii i e 80

iv



44 ARTEFACT NEGOTIATION. ...ttt e s 86

4.5 ARTEFACT ACCOMPLISHMENT ......coiiiiiiiiiiiinciias R DN 92
4.6 SUMMARY L. e e 98
CHAPTER (5) - DESIGN BOUNDARIES........ e rarreesiieriieetiiiieiieas reeennn 100
5.1 INTRODUCTION. ... e e e e e et e 100
5.2 DESIGN BOUNDARIES. .. ..ottt e e e et e e et r e e 101
5.3 BOUNDARY PLATES. ... ottt et et e e et e e 103
5.4 BOUNDARY MEMBRANES. .. ...ttt e e e et e 109
5.5 BOUNDARY PLATE CONSTRUCTION.......cuiiiiiiiiiiiiiie it 114
I35 (0 e -1 N (1 OO 119
Artefact ROLE Play.......c.oooiiii i e 124
Simplification APProaches. .. ...o.ooireii i 127
5.6 POWER, INFLUENCE, AND DESIGN BOUNDARIES. ..ottt e 132
5.7 SUMMARY Lo e e e e e e e 139
CHAPTER (6) - SOCTAL WORLDS AND DESIGN......ciiiiiiiiiiiiiiiinnieniennnen 141
6.1 INTRODUGCTION. .. ..ttt et e e et et e e e e e e e e r et aeas 141
6.2 SOCIAL COLLECTIVES AND THE PROCESS OF DESIGN..........ccooiiiiiiiiiiiiiiaein, 142
Relevant SoCial GrOUPS...........iuit it e e e 142
SOCIAl WOTIAS/ATENAS. .. ... ettt e e e e e e e e e e 145
6.3 THE 5MTPA PROJECT SOCIAL WORLDS AND ARENAS........cocovviiiiniiiiiiiiiin, 149
Mapping the Actors, Social Worlds, and Arenas..............cocooviviiioiiiiiii i 154
6.4 SOCIAL WORLD CHARACTERISTICS. ..o e e 163
SMTPA Project Social World Traits..........c.vviitiie it e, 167
6.5 SOCIAL WORLD MIGRATION. .. ...ttt e e e e 177
B 113 1110151 o PO PUR 179
SEAYING. e ettt et e e e e 181
BT 0E o0 L T S O P PP S 182
2 61611 1Y -SSRSO 184




PUSHEA. o oo oot e e 186

6.6 QUMM A R Y ..ottt e e e e 189
CHAPTER (7) — ARENAS IN THE PROCESS OF DESIGN........ccoooiviinnnnne. 190
7.1 INTRODUCTION. .. ..t ittt et et et et et 190
7.2 ARENAS IN THE PROCESS OF DESIGN. ...ttt e 191
Information TramSTer. .. ... et e e 195
SKALL TTANSTRT. .. u sttt e e 199
RESOUICE TTANSTRT . .. 0.ttt ittt it e e e e n e 202
7.3 ROUTIINE ACTION . ..ottt ettt et e et b e et et e e st een e neen 204
Social World Interface ROULINES. .. .. ...oiuiit i e 207
Individual Interface ROULINES. . ..ottt et 213
7.4 SUMMARY Lttt e e e 219
CHAPTER (8) - RULES OF ENGAGEMENT......cccciciiiiiiiiiiiiiiiiniiiniianan 221
8.1 INTRODUCTION. .. oottt e e e e e et et a e 221
8.2 ORIGINS AND FUNCTIONS OF ROUTINES.......oiiiiiiiiiiiiiie e 222
8.3 DISRUPTION TO ROUTINES . .. ...ttt e e 229
Challenges to Routines by @ MINOTity.........ooiiiiiii i, 229
Challenges to Routines by @ Majorify..........covvuiniiiit i e 237
Failure of ROULIES . . ..o iuvit it it e e e e 240
Loss of Relevance Of ROULNES. .. ....u..ueiitiin ittt ecae e 247
8.4 INDIVIDUAL RESPONSES TO ROUTINES. .. ..ottt e e 249
THE ROGUE. .. ettt e et e e e e e e e e e e 252
TRE QUESHIOMET. .. ...ttt et e e ettt e e 257
The BeIIEVET. .. .o e e e e e e 264
8.5 SUMMARY ..ottt e e s 268
CHAPTER (9) - CONCLUSION.......ccccvuune Cereeieriiarinneees Cieererieeanes veeeninen270

Vi



9.1 INTRODUCGTION. .. oottt i e e e e e e e, 270

92 A CONDENSED ACCOUNT OF A PROCESS OF DESIGN.........cocoviiiiiieeeereirinn, 271
93 AN ACCOUNT OF THE BOS PROTECT .. ..uiieiirteeeeiieeoeeeee e eeeoeeee e 275
94  GENERALISABLE IMPLICATIONS OF THIS ACCOUNT.......c.coviiiiiiieeoiinee i, 280
9.5  RECOMMENDATIONS FOR FUTURE RESEARCH........c..ccoviimiioraeeeieeeceee o 285
9.6 SUMMARY ...ttt 286
BIBLIOGRAPHY.......... e e teaatsetneaieettantnnettanatnttocnanettantntonatattennenasasasnns 287
APPENDICES. .. iiiiiiiiciiiiiiieiiitiiicrteiiianssciessssrcnsssnceeensncas cerrrerieeeeennnn 298
APPENDIX (1) - SAMPLE REPORT ON SUB NODES........ccvtoeieiiiioeeereee e eeaen e 298
APPENDIX (2) — BOS PROJECT TECHNICAL DETAILS. ... viiueeeeeeeesee e, 300
APPENDIX (3) - WTP PROJECT TECHNICAL DETAILS. .. ..ot tiviiireoeioreeee e 302
APPENDIX (4) — LK PROJECT TECHNICAL DETAILS . .....ooviiiiieieieeeeeeee et 305
APPENDIX (5) = KOMPASS. ...ttt eeee ettt ettt 308
APPENDIX (6) = TOP MODELER. ........0cc.uiiiteteeiteoee ettt 347

Vii



List of Tables

Table 5.1 — Observed Types of Design Boundary Plates...................coiiinnn 107
Table 6.1 — Observed Social Worlds of the SMTPA Project.........c.oovviiiiinninnn. 159
Table 6.2 — Observed Engineer Social World Traits..........cc.ooeiiiiiviiiii i, 172
Table 6.3 — Observed WTP Operator Social World Traits..............ccoooiiiieial 175
Table 6.4 — Observed BOS Operator Social World Traits.............coooviiiiiinn 176
Table 7.1 — Observed Information Transfer Packages................o.ooiiiiis, 198
Table 7.2 — Observed Social World Interface Routines...........cc..coooviiiiiiiininnen 211
Table 7.2 —~ Observed Individual Interface Routines.......... ettt 218
Table A1 — Sample Report on Sub Nodes. ....ooiviiiiiiiii e 298

\2223



List of Figures

Figure 1.1 — BHP Steel Port Kembla (BHP 1992)........cociiiiiiiiiiiiii, 9
Figure 1.2 — BHP Integrated Iron and Steel Plant Process (BHP 1992)................... 10
Figure 1.3 — Activities in a Process of Design..........coooiiiiiiiiiiiiii 18
Figure 2.1 — SMTPA Project Case Studies Structure.........c.ooveiiiiiniiiiiiiniienn 32
Figure 2.2 — Section of BOS Control Room Desk — Before and After..................... 35
Figure 2.3 — Caster Water Treatment Plant Control Room — Before and After........... 38
Figure 2.4 — Section of Lime Kiln Plant Control Room — Before and After............... 4]
Figure 3.1 — A Schema of Relevant Literature..........ooooviiiiiiiiiiiiiieiiieaans 46
Figure 4.1 — Stages of Design — BHP Design Control Procedure (BHP1997)............ 73
Figure 4.2 — Sub Component Trajectories and Trajectory Phases................covvne. 80
Figure 5.1 — Design Boundary.........oooiiiiiitiiii e 103
Figure 6.1 ~ Artefact and Relevant Social Groups (Bijker 1995b, p.47).....c.ccooveeu. 143
Figure 6.2 — Social Worlds/Arena Model (Clarke 1991, p.123)......cooiiviviiiinininnn 147
Figure 6.3 — Social Worlds/ATena..........ccovvriiiiii i 148
Figure 6.4 — Relevant Actors in the SMTPA Project........c.ocoiiiiiiiiiiiiiii, 158
Figure 6.5 — A Snapshot of the Social Worlds in the SMTPA Project.................... 162
Figure 7.1 — A ‘Design Boundary’ Ar€na.........c.ooeviriiiiiiioriiieiaineiiaeaanaanenns 195
Figure 8.1 — Routine Action in the SMTPA Project.........cooviiiiiiiiiiii 223
Figure 9.1 — An Account of the Process of Engineering Design...........c.ccoovvinenn 280
Figure A1 — BOS Project Plant Schematic.........ccooviiiiiiii e 300
Figure A2 — BOS Project Hardware Configuration.................ocovivieiiiiiininienen 301
Figure A3 — WTP Project Plant Schematic.............ooovviiiii e, 302

Ix



Figure A4 — WTP Project Desk Layout...........ccooviiiiiiii i, 303

Figure A5 — WTP Project Hardware Configuration................cooeeeiiiinanianinnnn. 304
Figure A6 — LK Project Plant Schematic...............c.ooooiii 305
Figure A7 — LK Project Desk Layout...........coooiiiiiiiiii e, 306
Figure A8 — LK Project Hardware Configuration...............oooiiiiiiiiiiiininnnenn... 307
Figure A9 — TOP Modeler Control SCreen.........oouviiiviiiiiiiiiee e 348




List of Abbreviations

SMTPA Five Million Tonne Per Annum

BHP Pty Ltd Broken Hill Propriety Limited Company

BHP Broken Hill Propriety Limited Company — Steelworks Port
Kembla

BOS Basic Oxygen Steelmaking

LK Lime Kiln

PLC Programmable Logic Controller

WTP Water Treatment Plant

xi



Abstract

This study is a sociological exploration of the work of engineering design. The data for
this research were generated from a two-year ethnographic study of three engineering
design projects within an Australian iron and steel producing company. This study
provides an account of the activities undertaken, by engineers and others, during the

design of human computer interfaces for process control.

The study takes a symbolic interactionist perspective and acknowledges its criticisms.
The study draws on Strauss’s social worlds/arena theory, and Clarke’s subsequent
conceptualisation of the theory in an organisational context, to provide a broad set of
sensitising concepts focussed on the interactive aspects of the construction of meaning

amongst the social collectives involved in the process of engineering design.

The findings of this study are organised around five interlinked and over lapping themes
— trajectories of technology and work, design boundaries, engineering and operator
social worlds, arenas in the process of design, and routine and non routine action.
These themes reflect emergent concepts identified through the constant interplay

between observation and analysis.

The accounts given describe design negotiations riven through with ideologies of
engineers, plant operators, and others, as individuals and as members of social
collectives, such as occupational groups. I have come to understand these negotiations

can be seen as battlefields with winners, losers, and only sometimes agreeable truces.
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These battles are conducted according to what appear to be predetermined rules of
engagement that reflect - and define - who has power and over what elements of the
battle that power can be exercised. The outcomes of these battles are design
specifications that guide the ‘trajectory’ of a technology from an initial concept toward

its final shape.

This study is intended to provide a needed addition to the literature - detail on how
individuals and groups go about creating new technological artefacts in an industrial
design context. My hope is to assist both academics and practitioners in improving the

process of engineering design.
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Preface

Prior to embarking on this study [ had spent twelve years working as an engineer in the
Australian iron and steel industry. I performed many roles during this period, starting as
an engineering cadet and then moving through the professional ranks into management
positions. These roles required the performance of a variety of tasks, including
technology design, project management, technology support, technology maintenance,

and technology operation.

Many of the engineers whom I met during this period spoke at one time or another of
their dreams of a ‘technological utopia’. In these dreams, they envisaged industrial
plants where the tasks of operators were usurped by the marvels of technology. The
foibles and frailties of the human race were forgotten in the blaze of precision machine
measurement, movement, and reasoning. Unfortunately for most of these engineers,
when they awoke from their dreams, they faced a reality far removed from their utopia -
a reality where machines broke down, technology failed, and in the end, human

operators remained to pick up the pieces.

The idea for this study was born from my observations of one such engineer’s search for
his small slice of technological utopia. His particular quest involved the replacement of
a manual, paper-based, warehouse inventory management system with hand-held
computers,' bar codes and readers, and radio frequency data links to a mainframe
computer system. His quest was conceived at a trade-show where his eyes were drawn

to the latest hand-held computer terminal, the Janus 2010, developed by Intermec.




Unfortunately, for the engineer in question, the reality he faced upon awaking from his
project was one where the Janus technology remained locked in the cupboards of the
operators, untouched and lifeless. The paper-based system endured and does so to this
day. Although the technology performed within the requirements of the engineer’s
specifications, he was unable to overcome what seemed to be well founded and well

managed operator resistance.

The ageing, predominantly migrant, workers were unable to read the small liquid crystal
displays on the hand-held terminals whilst operating them in the dimly lit warehouse.
Nor were they able to understand the complex training sessions. Further to this, these
workers had for many years performed manual labour tasks in the plant. As a result,
their large callused fingers were unable to accurately press the small keypad buttons. In
addition, the workers appeared to perceive the Janus project as a threat to their
continued employment due to an ongoing distrust between workers and the

management.

Under the combined weight of these factors, the workers instigated what appeared to be
a well organised campaign of overt and covert resistance. One of their more ingenious
covert schemes involved the gradual removal of the bar code labels from the products.
Inch-by-inch, day-by-day, the workers would secretly peel the edges of labels from the
product. This ongoing process appeared to the engineer as an incompatibility between
the adhesive and the product surface. For more then six months, specialist label
consultants from 3M endeavoured to select an adhesive that would successfully bond
the label to the product. Eventually, a shipment of products was dispatched directly to

China with test labels attached. After two weeks in transit, and four weeks in a Chinese
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warehouse, it was reported that all labels remained completely intact. This result alerted
the engineer to the covert scheme of label removal, though no punitive actions were

ever taken.

Intermec’s decision to name their hand held computer ‘Janus’ was perhaps more apt for
this project than they might have imagined. Janus is the mythical Roman God of gates
and doors, depicted with two faces looking in opposite directions. To the chagrin of the
instigating engineer, the Janus project had a technological face and a social face, both of

which required his equal consideration.

A Technological Face A Social Face'

There is a multiplicity to these two faces of the Janus Project. The technological face
can be seen as including the Janus 2010 hand held computer, bar code labels, bar code
readers, systems of radio frequency links, mainframe computer system, and software, to

name but a few. Likewise, the social face can be considered to include Stevo, the

! This photo and all other forms of collected field data presented in this dissertation have been done so
with written permission of the human subjects involved.
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engineer, and every other actor involved in the process of design and implementation,
both overt and covert, and the social collectives that they may represent. Further to this,
the technological faces are a reflection of the social processes through which they were
created. In turn, these social processes are a reflection of the participants’, as both
individuals and representatives of their social collectives, interpretation of
technological, social, cultural, political, and economic circumstances within which the

Janus project was undertaken.

My goal when I first conceived of this study was to develop a design method that
encompassed the multiple faces of engineering design. In pursuing this goal, I quickly
became aware of an abundance of previously developed design methods that were
purported by their proponents to address this need. These methods were presented in a
wide range of academic disciplines, for example, engineering, psychology, sociology,
and information technology. Noting this proliferation, I shifted my focus from ‘methods
development’ to understanding the factors that influenced the deployment, or lack of
deployment, of these design methods. In following this avenue of inquiry, I sought out
studies that depicted the social processes of engineering design in the hope that they
might illuminate relevant factors worth studying. This inquiry highlighted for me the
dearth of literature describing in detail the social process of design. This ‘gap’ inspired
the final focus of this study - the development of an understanding of the actions of

humans engaged in the process of engineering design.
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