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Abstract: Design activities are fundamental to technological progress. Current design
research holds tight to positivism, abandoned and critically opposed to by philosophers,
mostly those outside the U.S. Maintaining the positivist view when conducting research
leads to significant deficiencies in the quality of research, and to problems in transferring
research results to practice.” In spite of significant research efforts, the improvement of
practice is slow. This improvement, in turn, does not necessarily reflects the diffusion of
research results into practice, but rather, the development of ideas by practitioners. This
paper analyzes this theory-practice problem of technology from practical, cultural, and
- philosophical perspectives. It proposes a research methodology of design and briefly shows
how this methodol ogy can shed light on some problems related to technology. The paper
also discusses the fundamental role of design in technology, thereby viewing the research
methodology proposed as a methodol ogy for studying some aspects of technology.
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Preface

Dear reader,

Inthisreport, | aim at garting adialogueabout thereasons, nature, status, and potential solutionstothe
theory-practice problem of technology and design. Such adialoguecan gart by askingreaderslikeyou to
participate by sending me comments on this preiminary report. | will appreciate any comment, ranging
from dismissing the ground on which | formulated the problem, through major criticism, to support of
the methodology | propose. | am fully aware that the views expressed dm represent a minority voice,
therefore this report may elicit this full range of responses. Knowing that some requedts for thisreport
have been received from countries other than the U.S., | will appreciate comments reflecting different
cultural and backgrounds and philosophical inclinations.

To facilitate the dialogue, | will ask the permisson of all commentators to include their comments
in afollow-up report. 1f you choose, you may exclude your commentsfrom the report, revisethan, or
maintain them in their original form.

Sincerely

Yoram Reich

Send Commentsto:
Yoram Reich, Engineering Design Research Center, Carnegie Mdlon Universty, 5000 Forbes Avenue,
Pittsburgh, PA 15213, U.SA.

Fax: (412) 268 5229
Electronic mail: yoram@cmu.edu




Existencewill remain meaninglessfor you if you yourself do not penetrateinto it with activelove
andifyou do not in thisway discover its meaningfor yourself (Buber, 1967, p. 212)

1 Introduction

The decline of technological competitiveness of many U.S. companies leads prominent researchers and
practitionersto acknowledge that the reationships between design research and practice in the U.S. is
in trouble (National Research Council, 1991). This American National Research Council's sudy is
one amongst occasional reflections of design resear chersupon their activities. While these reflections
may include discussions about resear ch methods for finding design knowledge, methods for studying
designersin their work, or the lack of transfer of researchresultsto indugry, they lack several essential
ingredientsof an inquiry. They lack apreciseview of theworld (i.e., ontology), aview of the reationship
between the inquirer and the world (i.e., epistemology), and a set of methods for finding knowledge
about the world with their corresponding ways of inter pretations (i.e., methodology) (Guba, 1990). And
moreover, these three ingredients are intertwined with cultural background and palitical interests which
are often neglected.

For example, if design resear cher sadopted the positivist view (as most do), they would have, as Guba
(1990) contended, subscribed to arealist ontology, objectivist epistemology, and controlled experiments
as methodology. In this sudy, positivism is interpreted broadly. It includes postpositivism, logical
empiricism, analytical philosophy, and other sadvocating for any kind of univer sal method that isexpected
to derive and incrementally accumulate objective knowledge.

In spite of the decline of positivism in philosophy, mostly outsde the U.S,, it is still influential on
researchers in many fields of inquiry. In addition, positivism provides a good characterization of how
the public percei\}es the way research advances. Such a perception, and moreover, the predominant
positivist belief that technology is smply applied science has severe consequences for the quality of
practice. These consequences are instances of the practical theory-practiceproblem, henceforth denoted
by TPP. A smple, idealistic characterization of the problem is that most resear chersview themselves
as capable of abjectively creating knowledge about the real world, through the use of various scientific
methods. Furthermore, resear cher sexpect practitionersto usethat knowledge. In contrad, practitioners,
dismissthe viewpoint of researchersand further argue that reaearchersgfindings areirreevant to reality.
Consequently, practitionersdo not useresear ch results. Thefinal outcomeisthelack of dialoguebetween
researchers and practitioners on the problems faced by both. In this characterization, theory can be
inteipret as scientific laws, but also as tools or instruments developed in resear ch, while practice is the
the making of products associated with a specific profession or technology. The motivation of this sudy
isto analyze some of the foundations of the TPP and to arrive at a design resear ch methodology that can
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better facilitate practice.

At firg glance, the goal just sated seems grictly pragmatic, yet, the goal of this study extends this
notion. By improved practice | mean a shift from the positivist notion of " the domination of man over
nature and over fellow human beings' to thequest " for preservation and nurture' (Floyd et al., 1992, p.
19)

In thisgudy, | attempt to analyzethe cultural and philosophical foundationsof the TPP and propose a
methodological shift for design research informed by this analysis. The purpose of the shift isto resore
the true dialogue between theor eticians and practitionersthrough a methodology of participation. The
establishment of true dialogue may change the way research and practice are executed and also what
problemsthat areto be attended to.

Usually, design isviewed as being subordinated to technology, sincethe latter involvesamuch larger
social and cultural context than is addressed by the majority of design researchers. In contrad, | view
design as a fundamental human activity underlying technology; therefore, a research methodology of
design can be consider ed as a research methodology of technology. | will demongratethisby answering
key questionsregarding the sudy of technology.

This study is divided into three major parts. The firg part, consisting of two sections, discussesthe
practical aspect of the TPP. Section 2 reviews instances of the TPP covering the rdationships between
philosophers, resear chers, and practitioners. The pragmatic problemsof " gettingthingsdone," that many
professional face, have attracted the attention of researchers in these disciplines. Invariably, as Section
3 demonstrates, most of the attention has been focussed on studying the TPP from the usual positivist
viewpoint. Although some researchers begin to address the TPP from its philosophical viewpoint, not
much attention has been devoted to the cultural perspective of the TPP. The firg part ends with a sense
that a stagnation point in solving the TPP has been reached.

The second part of the sudy, consisting of three sections, deals with the thedretical aspect of the TPP.
Section 4 provides several explanations for the recent development of the distinction between theory
and practice and its practical consequences. It Stuatesthe explanationsin a cultural and philosophical
foundations, daborated in sections 5 and 6, respectively. Attendingto thesefoundationsis necessary for
advancing towar ds solutionsto the TPP.

The third part, consisting of three sections, discusses the new research methodology and its impli-
cations. Section 7 discusses the foundation of the new research methodology: the design hypothesis,
arguing that humans continuously engage in designing their experiences in the world. This can be
interpreted in several waysincluding: as an epistemological statement, namely, design of experiencesis
an ingrument for understanding; or as an ontological satement, namely, designing experiencesis away




of behaving.*

Both interpretationsare not entir ely new, they wer e advanced befor e by phenomenology, pragmatism,
and other praxisphilosophies (Hide, 1979). | will illustratethese and two mor e important inter pretations
as they apply for all human participantsin the process of technological change, concentrating cm design
asthefundamental activity underlyingtechnology. Section 8 putsthedesign hypothesisintothe practice
of advancing design ressarch by devising a new research methodology and demondrating it in the
context of a specific research project. Section 9 expands the design hypothesis into the practice of
studying technology by discussing how the hypothesis appliesto several questions underlying the study
of technology.

Note that this study is not a philosophical paper, such paper, in my view, will be merely about
theory. The literature contains consider able philosophical treatment of the TPP, but not that has led to
the solution of the practical TPP. In addition, philosophy is not my domain of expertise, | merey rely
on an impressionistic underanding of philosophy. This study is certainly not a technical paper in the
common engineering sense; such paper will be srictly about practice. Thisstudy is about a combination
of both, a property central to the theme of the paper the collaboration between, and inter dependence of
theory and practice.

Part |: Practice
2 Examples of the theory-practice problem

Mogt researchersin all fields of inquiry, too immersed in theold natural science metaphor of technology,
pursue their work independent of practice; nevertheless, they believe that knowledge they generate
ought to be used by practitioners. They accuse practitioners of not complying with this belief, while
being accused by practitionersfor not supplying the infor mation practitionersneed (de Neufville, 1986).
Such conflicts arise in diverse disciplines such as engineering design, public policy, education, and
management. In fact, they occur in all disciplinesinvolving humans activities.

A recent document of the American National Research Council (1991) described the poor relationship
between engineering education, research and indugry in the U.S.

With few exceptions, engineeringdesign education and resear ch isdivor ced from industry
needs. For itspart, industry doesnot articulateitsrequirements, support changesinthedesign
component of curricula, or view education as an incubator of design talent. University
design research efforts are often isolated from indudry; and indudry rarely uses the results

| choose not to use the term being since it may have a passive, indifferent connotation. Behaving, on the other hand,
involves action, therefore, does not conceal that it has consequences.




of university research, (p. 12)

Similar conCernshaveaIready been raised in a previousdocument of the American National Academy of
Sciences, albeit 24 years ago and with no apparent improvement (National Academy of Science, 1967).
While sections 4 and 5 attempt to explain the lack of attention towards such documents, this section
elaborates on the views of the different contributorsto the TPR

Fishlock (1975) provided avivid view of the scientist, reflecting acommon metaphor of the resear cher
dittingin theivory tower, pursuing work independent of reality.

Scientistsgenerally, anarchigsasmost of them arc at heart, havenot showed themselves
overly sympathetictotheir patrons problems. They werepleased tofind themselvesafter the
Second World War in favor with apublic persuaded that, if smply left totheir own devices,
they would produce answers in their own time to society's more intractable problems. But
they resented any attempt by the patron to channd their cogitation towards one of those
problems. They saw themselves participating in what essentially was a cultural pursuit.
Their attitude seemed to be, if the patron had a problem to solve, then he should recruit lesser
mortalsfor thetask. (p. 69)

Some resear cher s believe that the pragmatiam of practitionersor the" practical problems of daily life"
may distract them from attending to the fundamental principlesof nature or society which they aught to
uncover. Therefore, they rgect establishing committed relationshipswith practitioners. Moreover, they
complain that their funding agencies ask them to do so. Warfidd (1990) illustrated thisviewpoint, when
discussing problems in obtaining funds for basic research in systems engineering which, according to
Warfidd, ssem from the contradictory viewpoints of researchers and practitioners. Warfidd contended
that

themoder n-day engineering and management community haswor ked itself unknowingly
into a positivistic corner from which it lacks the imagination to escape. The leadership in
American scientific funding agencies has largely passed to engineersand lawyers, whose
knowledgeof scienceis often dight, and whose dominant concernsliewith applications and
adherenceto poorly-drawn regulations, (p. 215, emphasisin theoriginal)

Not only do resear chers face problems from funding agencies and practitioners, they also have prob-

~ lems from philosophers. That is, the TPP also manifests itself in the reationships between different
professionalsand philosophers. From the viewpoint of suppliersof information such as research method-
ologies, most philosopher sdealing with technology do not develop their argumentsto the extent that they

can influenceresearch or practice?

~ er e are notable exceptionsto this statement, namely Marx and Heidegger: Seenote4 about the latter.




The philosopher is a man wholly without influence, and he gained this unenviable
position for himself by turning aside from philosophy to concentrate on the technical study
of language; not its reference, mind you, which would take him outside language to the
world, but only its meanings, which enables him to stay inside language, a kind of new
scholasticism which leavesthereal world to the care of others. (Feibleman, 1982, p. 14)

From the other side, the public or professionals do not pay attention to philosophy.

Thetypically enlightened individual has already decided that because philosophersuse
ordinary wordsin extraor dinary ways, hecould makeno senseof what they said and wrote; at
the sametimehefdt that he need not bother because he was not missing anythingimportant.
(Feibleman, 1982, p. 13)

Thenegative attitude towar ds philosophy per sstswith resear cher s(Habermas, 1971). Except for rare
exceptions,®resear cher sdo not consult philosophy in determining their resear chmethodologiesor goals.
Gagparski (1990), citing a document called the Boston M anifesto written by Nadler about planning and
design (P+D) activities, warned againg the "lack of awareness of the epistemological foundation of
P+D." (p. 191)

Finally, thereiseven adiscrepancy between philosophers positionsand how they practice philosophy.
Toillugrate, Feibleman (1976) said that " Hume working with the experiences of the senses alone (and
neglectingtheimportance of the fact that hewasthinkingabout them in sodoing)" (p. 169) did not preach
that thinking isimportant although he wasusing it to derive and articulatehisideas.* Such discrepancies
between statements and actions are practiced by other professonalsaswell. ~

The symptom manifested in the examples presented in this section isthe lack of dialogue or commu-
nication between the theory and practice aspects of a professon or between professions. The dialogue
‘and itsrolein enabling consensual understanding are central to ther esear ch methodology proposed later.

While | briefly cited cases where theory and practice are divorced from each other, | have not dealt
with crucial issuesthat these casesraise. For example, whilediscussingthe American National Research

3Sec Mallery, Hurwitz, and Duffy's (1986) discussion on the influence of philosophy on research on natural language
under standing, Winograd and Flores (1986) and Floyd, ZHUinghoven, Budde, and Keil-Slawik's (1992) discussions on the
philosophical foundations of the design of computer systems, and Arbib and Hesse's (1986) discussion on the relationships
between philosophy and schematheory.

“Thereader may view places in the text where he or she feels that areference to Heidegger's (1927) Being and Time may
be appropriate. Such reference will hot be made. Heidegger demonstrated the extreme separ ation between ideas and practice:
While philosophizing about the nature of Being, he became a member of the Nazi party from 1933 to 1945. His silence about
the Nazi's atrocities during; but more importantly after, World War 11 demonstrated his contribution to the denial of the Being
of millions of peoplé. | leaveit to Heidegger's followers to try and reconcile his theory and practice. Seealso, Farias (1989)
Heidegger andNazism, and Neske and KeBering's (1990) Martin Heidegger and National Socialism: Questions and Answers,
for a dgnificant eaboration on this subject




Council Document (1991), | did not discuss whether industry needs should bethe driver of education or
research or whether building a bridge between indugtry and universitieswill solvethe TPP. In another
example, while citing Fishlock, | did not discussed whether the patrons of scientists should or should
not determine the research questions. The cases mentioned served merely to demongrate the lack of
dialogue between theory and practice.

3 Dealing with the theory-practice problem in practice

Several professionshave noticed the problem of applying research resultstopractice. Fewer professions,
such as education or political science, have tried to undergand the problem from the philosophical
perspective, and others, such as engineering design, have tried to look at remedying this practical
problem by pursuing additional research from the same per spective.

Education

Someeducation resear cher sdealingwith evaluatingeducational programsandtheir improvementshave
recognized the flaws in the positivist paradigm® of inquiry, and proposed to replace it by contemporary
paradigms such as postpositivism, critical theory, and congtructivism (Guba, 1990). Some researchers
may view these paradigms as competing, but Guba, having apluralis view, proposed adialogue between
the paradigms without the intention to identify one asthe best, but with the hope that better paradigms
will emerge.

Thecollection edited by Guba (1990) containspapers, often with opposingviews, on theissuescentral
to paradigms such as ethics, implementation, and training. Elsewhere, Gubaand Lincoln (1988) asserted
that the selection of a paradigm entails the selection of its methodology, where methodology is the

“procedure guiding inquiry. Methodology is different from method, it includes the research method and
itsinter pretation.

The success of the pluralistic view depends upon the dialogue between the paradigms. If adialogueis
possibleand fruitful, thusleadingto better paradigms, thepluralisticview may provepractical. Otherwise,
the pluralistic accommodation strategy will fragment any profession adopting it. Note that the ability
to engage in a dialogue departs from the incommensurable nature of different paradigms according to
Kuhn (1962). In addition, true dialogue and change work against vested interests of practitioners of

The term paradigm used by Guba (1990) is related to, but different than, Kuhn's (1962) term. Kuhn's teem was fuzzy,
(if wejudge by the many different ways it is used in his book,) and reflected a post-hoc analysis of historical events, Wherea's
Guba'sterm is moreprecise and can be consciously selected to provide guidancein research. Guba'sparadigm is an entity that
materializes in the Way it addressesthree basic issues: ontology, epistemology, and methodology. Guba*s term seems closer
to Lakatos (1987) notion of research programme than to Kuhn's paradigm. See also Kourany's (1987), p. 112-121, for a
summary of the different views about the progress of scienceincluding Kuhn's and Lakatos*.




different paradigmsther efore most probably will bergected, an issuefurther discussed in the gudy. The
uncertainty in the possibility of a dialogue casts doubt about the practical results from pluralism. The
methodology® | propose later, relying on Buber's concept of a dialogue (Amett, 1986; Buber, 1972;
Buber, 1958; Buber, 1964) and critical theory (Geuss, 1981; Held, 1980; McCarthy, 1978), attemptsto
facilitate this necessary dialogue.

Public poalicy

Public policy resear chersand professionals have also recognized the divor ced nature of policy imple-
mentation from its conception, ancther example of the TPP. Thevolume edited by Palumbo and Calisa
(1990) containspaperson theimplementation processin publicpolicy, focusing on sudyingtheproblems

of implementation and their proposed solutions. Palumbo and Caligaidentified two types of sudies. the
top-down and the bottom-up approaches.

The top-down approach contendsthat any emphasis on implementation under minesthe foundation of
democratic politics. It istheright of the elected officialsto exercise their power. In contragt, the bottom-
up approach emphasizesimplementation, thus, concentrating on incor por atingthe actions of bureaucrats
and client behavior intopolicymaking. Somebottom-up studiesareaimed at uncovering conditionsunder
which implementation fails or succeeds. These conditions, however, are again being sudied through
the positivist lens by engaging by deriving objective knowledge through controlled experiments; thus,
will be used for modifying policies, but still without involvingclientsin policymaking.

Under and Peters (1990) criticized the over emphasis of the bottom-up approach of implementation
as if it exclusively determines the success or failure of a policy. They proposed to view policymaking
as a social design process involving different actors, processes, and actions. While expanding the view
of policymaking, they remained within the positivist camp, aiming at designing better policies through
objectively " understanding' why policiesfail and not, for example, through the participation of clients.

Fox (1990) summarized that the problem of all approachesisthat aslongaspolicy analysisispositivist,
the interaction between implementation and street clients will not be understood. But Fox did not fully
recognize the importance of constant reflection on methodologies when arguing that: " while practicing
social scientists need not generally concern themselves with the philosophical underpinnings of their
craft, in periods of paradigmatic turmoil are-examination may be called for." (p. 200) The problem
with this satement isthat at times of reexamination,there is no one that can recall thefoundations; and
‘even if there was one, he or she will find it impossible to convincé the remaining practitioners of the
significance of attending to these foundations. )

Social science

8 explicitly do not use the term paradigm because, smilar to Kuhn, | view the term asbeing fuzzy. Furthermore, | do not
think that paradigms can be consciously selected based on some criteria; thisto meis apositivist notion. See also note5 and
other chaptersin Guba (1990) opposing the " disrete** notion of the term paradigm.
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Social scientists also suffer from embracing the positivist view, thinking that their task isto discover
basic scientific facts that eventually will be used in practice (Whyte et al., 1991). The contributorsto
the volume edited by Whyte (1991) argued that a participation in research of an organization studied
in a ressarch projects, via a methodology called Participant Action Research (PAR), can improve both
practice and theory. Thisclaim went beyond merely the pragmatic transfer of theory into practice. The
adaoption of the new methodology was pragmatic: first, several experiences have showed that it works,
and second, organizational behavior istoo complex to limit researchers from accessing whatever inquiry
method isavailable. PAR iscloseto the methodology proposed in this study. However, thepresent study
goes beyond promoting a pragmatic view. It elaborates on the foundations of the new methodology and
showshow difficult is, or may be, its adoption.

Theadoption of PAR involvesover coming several difficulties. Firg, followingthepositivisttraditionin
natural sciences, most social scientistsfear that PAR preventstheattainment of thedesired scientific rigor.
Second, the premise that PAR improves both theory and practice provides an incentive for researchers
and ownergmanagers of organizations to engage in PAR. Unfortunately, almogt always low-ranking
organizational members are required to participate in PAR, and although advocates of the bureaucratic
(and positivist) view of managemen"[ would like usto believe that the workers interests correspond the
owners’ interests(Waring, 1991), theseinterestsareusually conflicting. In fact, in the Xer ox PAR project
discussed by Whyte, Greenwood, and Lazes (1991), the workers, facing layoffs, had no choice but to
join the PAR project.

With respect to scientificrigor, Argyrisand SthOn (1991) criticized the reasons given by Whyte et al.
for engagingin PAR and their written analysisof the Xerox PAR program. They argued that experiencing
PAR isamust if relevance of research resultsis a true goal. They said that rigor can also be achieved
if certain precautions are taken. In particular, an analysis of a PAR should: include views from all
participants, alter native explanationsto the action progressmust be explored, and all details of the action
must be articulated to congtitute" good" science.”

With respect to the interest problem, von Hippel (1988), in hisresearch on the sour ces of innovations,
discussed how close rdationships between manufacturers and cusomers allowed customersto innovate
on the products, thereby benefiting from better productsin conjunction with manufacturers success. A
closer look at the phenomenon showed that innovations made by customers were made when they were
cost effective from the cusomer viewpoint, and innovations by manufacturers were made when they

"Notethat although Argyris and Schdn critic can improve PAR, their view is stlll within thepositivist paradigm sincecontrol
over research rests in the hands of researchers and is not distributed to other participants. Elsewhere, Argyris (1980) and
Schon (1983) expanded these ideas in ways that can easily and mistakenly be perceived as smilar to PAR. However, in other
publications they provided a detailed analysis of the defensiveroutines used by individuals and organizations (Argyris, 1985),
thus giving tools for manipulating these routines to obtain a desired change. See also Waring (1991), for a review of central
ideasin management theory including smilar categorization of Argyris views.
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were beneficial from the manufacturers viewpoint. Therefore, it may not be accurate to attribute the
innovation to closereationships, but to the satisfaction of sefish interests. In another sudy, von Hippel
(1987) showed that practitionersfrom competing firmsengaged in communication. He explained it by a
mode showing that in certain stuations such communication may be beneficial to both companies. He
did not consider, however, the plausible explanation that the communicating practitioners have different
intereststhan those of their companies, and that they may engage in communication benefiting them but
harming their companies. These examples further demongtrate the difficulty of undersanding why and
how fruitful inter actionsbetween manufacturers and customer s, practitioner sfrom competing companies,
or resaar chers and low-ranking or ganizational members, can be facilitated.
Design

Urban design practice is sowly, but constantly, moving towards incorporating user concerns into
the design process (Hulchanski, 1977; Huls, 1986; Susskind and Elliott, 1983). The rdatively smooth
and continuous spread of customers’ participation in urban design in many countries pointsto the high
acceptance of such practices; it isbased on democratic principlesthat do not risk any of the participating
parties® Note that such participation may sometime require the development of new design concepts
such as the support-infill concept for housing (Carp, 1986). The volume edited by Sanoff (1978) went
further than discussing the participation process from the designer sandpoint by providing potential
participating communities with information about design knowledge and particijoation.

The dituation in engineering design is more complex than the one in urban design. In what follows
I mainly concentrate on its statusin the U.S. Forced by the problems faced by design practice and their
Serious consequences on indutrial competitiveness, the engineering design research community in the
U.S. tried to under gand the problems and propaose solutions(National Research Council, 1991). Asseen
from problemsin implementation research, a positivist rhetoric used in writing some of the conclusions
of the above sudy, such as

manufacturing firms should recognize the lever age afforded by engineering design and
move to take advantage of it; implement a comprehensive, coherent product realization
practices; create a supportiveenvironment for design; establish dedicated functional change
agents to implement new practices and or ganizations;... continually and formally seek and
incorporate the best practices as they evolve; and adopt modem management accounting
systems;" (p..68; my emphasié). ' ‘

doesnot servethepurposeofthesudy. Demandsfrom indugry, without takinginto account thesocial and

®The concept of participation is not always acceptablefr om the per spective of ar chitects—the agents mediating between the
customer agency and the user community—who instead of attending to the customer, often develop myths about authoritative
rationality and aestheticsjudgment (Ward, 1989).
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cultural issuesinvolved areunlikely to betaken serioudy. Furthermore, asHughes (1991, p. 22) argued
in another publication of the American National Academy Press, such demandsreflect areductionistand
distracting view.

To illugratethis digracting view, in the introduction to another document published by the National
Academy Press (Sladovich, 1991), White, the presdent of the National Academy of Engineering, said
that the views of Hollomon, the founder of the Academy, on the challenges of engineering are ill
valid thirty years after their exposition. A closer examination of Hollomon's views, reprinted in that
document, suggests that the ignorance of his challenges reflects a deeper problem than one that can
be solved by making sure that industry uses research results. Hollomon garts by saying " | turn my
attention from scienceto engineering—from undergandingtodoing.” (p. 104) This gatement seemingly
modified hisfocus from the quest for knowledge or truth tothe meaning of technology in society and the
inter pretation of that 'meaning. Hollomon proposad potential solutionsto the problem of practice, such
as the establishment of research laboratoriesin industry, the support of research aimed at undersanding
theissuesin knowledgetranger from scienceto indugry, and the education of engineer swith sociology
in addition to science. Nevertheless, Hollomon maintained the clitistic view of science as the only
mechanism for seeking the truth, and consequently, as history has showed, hisideas have not attraaed
attention.’

The National Research Council report, previoudy discussed, also recommended advancing design
education and design research. Since these recommendations may be viewed as proposed policies, they
aresubjected tothesameimplementation issuesdiscussed before. Notethat someoftherecommendations
for design resear chers, such that they should engagein indugtrial relationshipsand even becomeindustrial
interns for a certain period of time, can be easily enforced if, for example, federal funding becomes
contingent upon fulfillingtheserequirements. A soft version of thisideaisimplemented intheEngineering
Research Center program of the U.S. National Science Foundation (National Research Council, 1986b);
the program demands that centers develop partnership with indugry. This however, rardy guarantees
that real problemsare addressed in research or that research results become valuablein practice. Some
resear cher s, such asBucciar €li (1988) or Hales(1987), did not wait to befor ced to establish reationswith
industry and performed design studiesin actual industrial setting, under sandingthat a better appreciation

*In isinteresting to note Hollomon's reference to a statement by Solomonov from the Academy of Science of the former
U.SSR:

The power of contemporary, science and technology is such that they can, in principle, provide the highest
level of well-being for all peopleon the globe. But capitalist society is organically incapable, by virtue of private
vested interests, of fixing this goal as an organized aim of society and state, (p. 110)

This criticism is more valid than Hollomon's own closing statement on the challenges engineers face in modern society: "I
believe that engineerswill not fail to accept this supreme challenge to our way of life. We—you and me—must meet it** (p.
110)
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of design can be conceived through properly studying actual design practice.

Within another fragment of the design research community, problems observed in design practice in
the U.S. haveresurrected the old debate about the need for design science. Calls advocating for thepush
towar ds design science have been coming from system sciences (Warfidd, 1990b), from social sciences,
albeit with a strong positivist view (Simon, 1981), and from engineering (Dixon, 1987). Design science,
will culminate as a host of theories that are derived by the scientific method, can explain and predict
phenomena, and can control and manipulate situations (includinghumans within these situations).

Outsde the U.S., several design theories, founded mainly on systems science or philosophy, were
developed in the past (Gasparski, 1984; Hubka and Eder, 1988; Yoshikawa, 1981). While Gagpar i
(1981) argued for participation in design, similarly to the methodology | propose, Hubka and Eder, and
Y oshikawa concentrated on the technical knowledgeinvolved in design.

Unfortunatdy, accordingto Ullman's (1991) analysis, the stuation of design research in theU.S. isin
abad state. Only very few researchers are engaged in searching for philosophical foundationsfor design
research, whileignoringthat such omission may lead to the formulation of flowed design theories.

It isan unfortunate fact that even those favoring advancing design theory or science rardy advanceit.
Dixon (1987) criticized this sSituation while discussing proposals for getting research grants - Proposals
rarey advance theories or hypotheses. When they do, it isrardy atestabletheory or hypothesis. When
it istestable, actual testingisrardy proposed. When atest isproposed, it isrardy well concelved.” (p.
147)

In arecent study (Reich, 1991a; Reich, 1991b), | tried to address Dixon's concern by discussing
methodological issues of design research. In these papers, | demondrated the benefits from iterative
theorizing and experimental testing to the quality of both a mathematical theory of design and an
experimental design system. Therefore, these papers can be of value to those developing a theory of
design, and espeéially to those advocating for a Popperian notion of scientific method. These papers,
however, did not address the social agpects so crucial for design.

Konda, Monarch, Sargent, and Subrahmanian (1992) went further and explicitly criticized the call for
design science as a collection of theories derived by any universal method. Konda et ai based their
analysis on the philosophy of science, the largest single subject in philosophy, even though not the only
rdlevant to design. Konda et al. nevertheless used it since it was most appealing to their audience; if
they could base an argument on thisbranch of philosophy, instead of on the philosophy of sociology, they
could make a stronger impact on their audience. Hence, by showing that scientific prbgf&as cannot be

" accounted for by any universal method, as demongrated by the historical analysis of Feyerabend (1975)

and Kuhn (1962), they correctly argued that one cannot conceive of a universal method for supporting
the progress of design processes.




After rgecting the notion of general methods for deter mining design progress, Konda et al. promoted
the idea of shared memory as a unifying theme for research and practice. Shared memory can promote
sharing the meaning of requirementsand design actions and keep historical data for futureuse.’® This
study will suggest that the next question to addressishow to create facilitiesfor communication that can
promote lear ning and thus can lead to and support such sharing, or to put it differently, the next crucial
gquestionis. "how shared memory ispossible?"

Thereationsbetween theory and practicediscussed beforedonot lend themselvesto aclear resolution.
Whilel just proposed what | per ceivetobeacrucial research questionfor designresearch, itisby nomeans
accepted by design theorists. Most design theoristswill smply dismissthe TPP and continueto pursue
their common resear ch agenda. |, on theother hand, hopeto haveraised doubts about theeasy resolution
of the TPP and explained that the differing and sometimes contradicting or antagonistic viewpointsabout
the TPP do not help shed light on potential solutions. Reinharz (1990) also discussed the reations
between research groups favoring the positivist and alter native paradigms (e.g., constructivism, critical
theory) in sociology. She portrayed a grim situation of either implicit ignorance or explicit antagonism
towardsthe"rival" paradigm. Presently, the" alternative’ group is an oppressed minority. Since most
sociology departmentsin American universities are positivists, they do not hire professorsfrom, and do
not train researchersin, the alter native paradigms ther eby contributing to the present tendency. Through
thelack of training, thepositivistsconstantly deprived their younger gener ation from making athoughtful
choice about their research paradigm. Theinferior satus of the alter native paradigms is manifested even
in theuse of preudiced metaphors such as gender to describethe paradigms (e.g., themale positivist and
the female alternative).*

What is the essence of these contradictions? For Berngein, it will be a consequence of the " Cartesan
Anxiety.* (1983, p. 16-20) This anxiety is the experience that a foundation for our knowledge, an
Archimedean point, is nowhere to be found and the fear that this may lead to "relativism, skepticism,
historicism and nihilism." (p. 2-3) | claim that this anxiety is the expression of an oppressive sate of
affairs we inherited. Similar observations have been made by others (Geuss, 1981; Habermas, 1971;
Maxwell, 1984; Reason, 1988).

Not only aremember sof thealter nativeparadigmsoppressed, but | arguethat alsothepositivistscannot

YThereis seemingly asimilar trend in de;sign resear ch to work on the capturing of such dataas " design rationale** augment
it with additional knowledge-basesand useit to generate better designs. The shared memory is different than this attempt at
" objedifying** knowledge, in that shared memory alwaysréfersto specificcontexts. Any generalization issdbj‘ected torevisions
and is still attached to the context in which it was gener ated.

! See Nowakowski's reaction to Reinhar z's chapter where she noted that " to accommodate the metaphor, for example, of
gender, onehasto accept the ster eotype of the metaphor (i.e., female equateswith soft and weak, and malewith hard and strong)
as well as the stereotype of the paradigms” (p. 309) | arguewith Reinharz that one need not accept the ster eotypes, one can
opposethem, but still acknowledgethat they are more than often put to useby others.
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escape oppression or lossof meaningful activity.? To advancetheir career, American researchers submit
themselves to the unfortunate publish or perish research paradigm. The publication of many papers
requiresengagingin many large fanciful projectsthat are often expensive. In addition, researchers" hire'
groups of cheap graduate students to produce research results. Therefore, instead of doing research,
presumably the reason the positivists chose their profession, researchers become adminigrators and
fund-raisers working " around-the-clock" to maintain a high positive cash flow. Consequently, the cost
of projects or the success of the fund-raising activity become a major criteria for evaluating ressarch
or ressarchers. Moreover, members of the community find themselves spending substantial time in
reviewing the submissions of papers and proposals of their peers. Whilethis is a distorted situation, it
is not the end of affairs; without noticing, "research participants becomes [sic] objects—targets, others
to be acted upon—r ather than agents who work to understand and changetheir own situations." (Lather,
1990, p. 327)

Part BE Theory

4 Recent development of the theory-practice problem

This section garts the second part of the sudy. In the previous part, the practical status of the TPP was
outlined, this part providesthe "theoretical" status. The present gap between theory and practice has
evolved over many years, but this section is interested in its recent development. This section traces
the development to the emergence of the sciences and their separation from philosophy, to the attitude
of educational programs influenced by the culture in which they arc embedded, and to the ignorance of
social aspectsin research. All these aspects need to bereversed if a solution to the TPP is sought.

InreationtotheU.S., Feibleman (1982) proposed ahigtorical cour seof eventsleadingtothissituation.
Firg, the positivists viewed scientific knowledge as the only valid knowledge, and viewed the task of
philosophy as merely a commentary on science. This led positivism into a position where it could
not contribute anything to the process of gaining knowledge and therefore the movement shrank.®
Meanwhile, it left amark by placing a so-called desired distinction between theory and practice. Second,
thepragmatism intheU.S. renforced thenegative effects of positivism by stating that what worksistrue.
Thesetwo contradictingviews, placing high value on only one of thetheory-practicepoles, intensfied the
TPP. Hide (1979) articulated a smilar explanation. Until recently, philosopher swere also the practicing
- scientists. This garted changing during the Renaissance and accelerated in the .19th century. There
were two ways for the philosophersto react to the newly emancipated sciences. accommodation and
reclamation. The positivist accommodation way allowed the new sciences to co-exist such that each

12Gee Amett (1986), p. 134, for an example.
BSimilarly, Toulmin (1972, vii) evaluated the philosophy subsequent to the Greeks to be a footnote to Plato.
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branch can pursueitsgoals” fredy;" whilethe phenomenologist reclamation way tried to reformulatethe
foundationsof the new sciences and bring them back into philosophy. Both methodswer e not successful;
thefirg led to ignorance while the second to lack of cooperation.

Beside the contribution of philosophy, there were educational influences on the development of the
TPP. In relation to engineering, over theyears, lear ning the practice moved from an apprenticeship mode
of acquiring skillsto the education mode of acquiring engineering skills almost inclusively consisting of
analysisand scientific theories (Kerr and Pipes, 1987). Le Moignc (1981) provided two explanationsfor
thistrangtion. First, when thistrangtion took place in Europeat about 1750, when thefirst engineering
schools were founded, engineering schools where not well established and borrowed the scientific
metaphor to gain acceptance. Second, some training schools, such as the military schools, preferred
training" executing” technicians, rather than " responsible" designers. Brown (1936) described a similar
course of eventsin theU.S. From 1812, when thefir st school was opened, to 1870, thefocus of education
was on practice, thereafter, amaiked changetowar dsthe sciencestook place. The scientific metaphor of
engineering education persists until today and moreover has been congtantly strengthened since World
War |1 (National Research Council, 1986a; Schon, 1983). In the above educational process, engineers
tended to suppresstheir intuitive and feeling facultiesby relying on reasoning (Mumford, 1952). Schfin
(1983) also explained

| have become convinced that universities are not devoted to the production and distri-
bution of fundamental knowledge in general. They are ingtitutionscommitted, for the most
part, to aparticular epissemology, a view of knowledge that fosters selective inattention to
practical competence and professional artitry, (p. vii)

The same basic attitude of univer sities continues at the Ph.D. level when training the resear chers of the
future. According to Eisner (1990), " professionally socialized doctoral sudentsin schools of education
are often unableto question the premises upoh which accepted research method rest. We usually do not
encour agethem to consider alternative—or haven't until quite recently.” (p. 89)

Sinceuniver sities, and mostly engineering schools are those educating practitioner s, each practitioner,
being atheoretician, ignoresthe practical issuesof hisor her woik. On the other hand, each practitioner,
beingapractitioner, cannot under sand theissuesdiscussed about hisor her profession by thetheor eticians.
As a practical person, the practitioner remembers the disrespect from the theoreticians, which can be
~ traced to the Greeks' view on the superiority of theoriaupon praxis. Therefore, the practitioner does not
want to get involved in thetheory of hisor her work. The practitioner will respond to potential interaction
from the theoretician by saying "while | do not accept your view of knowledge, | cannot describe my
own." (Schén, 1983, p. viii; emphasisin theoriginal)

Simon, at his 1969 lecture at MTT (Simon, 1981), outlined a program for teaching the new science
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of design. However, Simon's suggestions have not received serious considerations from engineering
schools although they are hard-core positivistic. | would argue that even Simon'sideasweretoo radical
for traditional engineering schoolsthat still suffer ffom an inferiority complex towards science. In light
of this argument, a call for a new liberal art of design (Buchanan, 1992), is likely to receive no more
attention by engineering schoolsthan did Simon'sideas.*

Thereareadditional causes maintainingthegap between theory and practice. Toillustrate, most previ-
ousresear ch on engineering design hasconcentrated on the activity of asingledesigner, and mostly cmthe
analysistechniquesthedesigner usesor shoulduse. Thisseemingly enabled, although incorrectly, ignor -
ing social issuesin thedevelopment of design support tools. Naturally, the analytic/linguisticparadigm of
philosophy was adopted, resultingin thedevelopment of logic and languagesfor representing and solving
design problems. The productsof this research paradigm are useful for someengineering activitiessince
they may provide capabilities that can complement or extend human abilities. Nevertheless, except for
few exceptions, research results are not used by designers.

Research on engineering design hardly pays attention to the actual design practice in large organi-
zations. In fact, beside few exceptions such as Hales' (1987) sudy, detailed observational studies are
nonexistent in theliterature: whileit iscurrently under stood that the major impediment for technological
progress” isthe support of design activities involving lar ge group efforts, necessarily, bringingin social
and psychological concerns. Thisnew emphasisof research on group woik, cooper ation, communication,
and sharing as methods for effectively and concurrently developing new technologiesrequires a shift in
philosophical emphasis to the experiental/continental paradigms of philosophy.

Reversingthecurrent trend in research and practiceishard, as discussed in"section 3, researchers find
it hard to giveup or "freg' themselves from their positivist positions. They tend to explore and research
the sources of problems instead of solving them. Furthermore, as will be discussed in the next section,

“any solution must take into account the cultural context in which it is advanced. Failureto attend tothe
underlying culture and its philosophy rendersthe solution almost impossible.

5 A cultural perspective of the theory-practice problem

The development of the TPP discussed before was contextualized in the Western, or specifically in the
American, culture. It is clear that different cultures give rise to different circumstances that may lead

* Mg mon'sidéasaboutdesigh scierice, rationality, hierar chical human or ganizationsasan evolutionary responsetocomplexity,
etc. do not remain without criticism. For arecent explicit critic on. Simon's ideas, see Waring (1991X while for a critic oil
the dogmatic use of "rationa** models of decision theory in social science and administration management, see Habermas (in
McCarthy, 1978).

_ STechnological progress in this context means the ability to develop better, larger artifacts, but certainly not answering
crucial questions such as the ethical problemstechnology raises.
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to different relationships between theory and practice. One example is manifest in the different ancient
conceptions of theory and practice shared by the Greeks and the Babylonians' or Egyptians (Spielberg
and Anderson, 1985). The Greeks thought that human understanding is dependent on God'sillumination,
and of course, their philosophers, the knowledgable people, insisted that knowledge comes through a
divinemind. The Greeks valued scientific knowledge (theoria) more than other two types of knowledge:
the practical (praxis) and the technical (poiesis). Knowledge of science was knowledge of the "Good."
Studies on arithmetic, geometry, and astronomy were carried out for the purpose of understanding their
essential notions as related to the "Good." In contrast, the Babylonians and Egyptians were more
concerned with the practical aspects of their scientific investigations; they used the accurate astronomical
datathey have accumulated for the purpose of commerce, surveying, civil engineering, and navigation.
In order to examine the contemporary cultural perspective of the TPP, | will briefly examine Japanese
culture and economical success as a reflection of a fruitful relationship between theory and practice
(Fujisawa, 1959; Moore, 1967; Morishima, 1982).

Often, when we read an analysis of Japanese technological organizationsdistilled from cultural back-
ground such as Odaka, Ono, and Adachi's (1988) or Shingo's (1989) studies of Japanese automobile
industry, we tend to think that Japanese success depends on methods that can be borrowed and imple-
mented independent of their larger cultural context. Brown and Danekc (1990) maintained that, "studies
continue to fal prey to a sort of * forest and trees' problem. ... Several studies have failed to grasp the
complex web of synergistic interactions between strategic management, technological innovation, and
thebroader sociocultural systemin Japan.” (p. 144) Inan attempt to remedy thisflaw, Brown and Danekc
briefly discussed special features of Japanese organizations, stemming from Japanese culture, which is so
different from U.S. culture. Japanese firms stress long-term organizational survival and growth, leading
to the development of long-term relationships between the players in the organization success such as:
.employers, sub-contractors, distributors, banks, etc. These players are considered as pricel ess resources
for the organization. The close relationships between the participants, leading to mutual dependency,
enablethe devel opment (and evolution) of common goalsthat guidethe organization. Shared goalsallow
for sharing risks and better communication, resulting in more innovative and good quality products.
Therefore, the successful technological outcomes are facilitated by processes embedded in the Japanese
culture; these processes, however, are not detailed in this study.

Even if the success of organizationsisheavily dependent on culture and cannot be replicated el sewhere,
maybe it is still feasible _to' borrow specific tools or methods. Hauser and Causing (1988) discussed the
"house of quality," the basic tool of the management approach known as quali:[y function' deployment
(QFD) origi hated inJapan. Thecentral motivation behi nd'QFD isthebelief that products should reflect the
customers' will. The implementation of this belief requires devising proceduresAool s for communicating




customers will intothedesign and manufacturing processes. Thiscommunication isnot enough,*® what
is needed is that " companies learn from customer experience and reconcile what they want with what
engineers can reasonably build." (p. 64) To achievethis reconciliation, the " house of quality" is also
used to record the views of the engineer s, and other participantsin the process.

Thereisnofixed procedurefor usingtheinformation detailed in thehouse, thehouse'smain purposeis
to promote understandingtheprioritiesand goalsof all groupsinvolved in thedesign process. Theuseful
use of the information requires having the "right" wlfural inclination to engage in the communication,
negotiation, and sharing activities. As summarized by Hauscr and Clausing,

what is... not smpleis developing an oiganization capable of absorbing elegant ideas.
The principal benefit of the houses of quality is quality in-house. It gets peoplethinkingin
theright directionsand thinkingtogether. For most U.S. companies, thisalone amountsto a
quiet revolution, (p. 73)

Similar to Brown and Daneke's sudy, Hauser and Clausing's sudy, although acknowledgingthe signifi-
cant role of culture, did not addressthe cultural and philosophical thoughtsunderlying the successful use
of the" house of quality.” Inwhat follows, | attempt to better tie Japan's economical successtoitsculture
and philosophy.

Contemporary Japanese culture and philosophical thought owe their origins to the introduction of
Taoism, Confucianism and Buddhism from China and their blending into the native Shinto whose
universal relativism facilitated the integration of the new philosophies.”” Instead of smply borrowing
these philosophies, the integration involved adaptations that suited the interests of the ruling family
(Miyamoto, 1967). On the one hand, the new harmony fostered strong community ties, loyalty, and
nationalism; while on the other hand, it prevented individualism and liberalism from influencing the
Japanese society.

The nationaligtic attitude of Japanese, which puts the interests of the community above those of the
individual, and the Shinto'sréeativism, which could transcend common Western dualisms, had aprofound
influence on Japanese higory. In hisforward to Carter's (1980) book, Kasulis discussed the conscious
decision of Japan to modernize itself as a means of sdf-protection againgt any imperialistic endeavor
so common in the middle of the 19th century. Whereas the early Mdiji intdlectuals thought that the

“moder nization isindependent to maintainingthe Japaneseculture, latter intellectualsbecame skeptic. The
under‘standing.that cultureand technologiéal progress cannot be separated went as far as suggesting that

®Some may argue that customer will is enough and, furthermore, that tough customers can lead to good designs (Gardiner
and RothwelL 1985). They, must however, also acknowledgethat doing businesswith tough customer smay involve substantial
risks and possibly failures.

YFujisawa (1959) described the new combination as a harmony where " Shinto is the root and stem and Confucianism the
leaves and branches, while Buddhism is the flowersand fruits." (p. 2)
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the Japanese people convert to Chrigianity, which as an individual faith could be practiced, accoidingto
Fujisawa (1959), parallel tothe Shintocommunal faith. Although, few Japaneseconverted to Chrigtianity,
the idea itself shows the extent to which Japanese appreciated the influence of culture and religion on
technological change.

The Japanese experience tellsusthat thereis an iterative or intertwined relationship between culture
and philosophy and economical successor politics(Morishima, 1982). Ifit isan explicit aim that certain
material conditionsbechanged, for example, therelatio'nshipbetween theory and practice, for the purpose
of advancing technology, it iscrucial to appreciatethe potential difficultiesin trying to borrow techniques
from different cultures. AsMorishima said:

it is not only that a given ideology frequently plays a role of crucial importance at a
turning point in higtory, but also that it has the effect of regricting the possibilities of day-
to-day economic activity to within the framework peculiar to that ideology. ... No country
can progress while it disregards its own past which condraints its subsequent cour se of
development. ... A policy which hasbeen proven to be successful for Japan may turn out to
be unworkable in Britain and vice versa, because of the differences in their ethoses, in the
ways of behaviours of their peoples and in all the other cultural characteristics which they
have inherited from their respective pasts, (p. 200-201)

Sincethe successful borrowing of techniques from one cultureto another involves certain adaptations
of the target culture, a new problem, which | call the impersonationproblem, arise within the positivist
per spective. Namely,

given a group of people from atarget culture having some desired goals; select a source
cultureamongall culturesthat provide directionsfor achieving these goals}” such that each
member of the group can impersonate a person of that culture to the extent that he or she
canfollow the directions successfully.

Thedeficiency of the aboveformulation isthat it assumesthat peoplecan engagein arational selection
between cultures, aview in linewith positivism. Thisgranted, | can illugratethedifficulty of solvingthe
problem asposed. Theability to engage in the imper sonation processis a function of the prepar edness of
.each individual in the ethos of the new culture. To illugtrate, if the goal is the attainment of economical
success or technological progress, there aré several target cultures, all different in some aspects, that can

¥ do not deal here with how the understanding of these cultures and techniques is obtained. One can argue that this
under standing already involves the ability to imper sonate members of these cultures because this problem isjust an instance
of the classic problem of achieving objectivity in hermeneutics. In addition, the impersonation process involves a therapeutic
process wher eby the person undertaking these goals understands his or her present wrong behavior and is willing to engagein
its modification.
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provide some directions, the Japanese or Scandinavian being two examples.™ Therefore, it isimportant
to study their cultures and make their philosophical foundations explicit to facilitate an informative
decision asto the selection of the source culture.

If the target culture is the American, there may be several problems in borrowing techniques from
either the Japanese or Scandinavian cultures. To briefly illustrate, both cultureshave a srong notion of
community interests: in Japan they are abovethoseof theindividual and in Scandinaviathey facilitatethe
good of each individual (Floyd et al., 1989; Scott, 1975). In addition, Japan'signoranceof individualism
and liberalism and the Scandinavian socialism (or egalitarianism) are embedded in techniques used to
further technology and economy. |f techniques are to be borrowed ffom these cultures, the American
imper sonator will haveto select between nationalistic or socialistic principles, not an easy choiceindeed.

Although the borrowing of methods is difficult, there are special cases where techniques could be
borrowed successfully, in particular, when common interests wher e established or recognized beforethe
technigueswereused. Two examples discussed before arethe Xerox PAR project in which workershad
no choice but to participate and von Hippd's examples discussing acts of communication/participation
between two beneficial parties.

6 Thetheory-practice problem in philosophy

So far, | have concentrated on the practical, cultural, and developmental aspects of the TPP. This section
deals with the philosophical background of the problem. Two per spectives are discussed: the mind-
body problem, which is the smpler in the context of this gudy, and the more involved theoria-praxis
distinction.

The mind-body problem

The TPP is one of the dualities that can be associated with the mind-body digtinction since theory
originates in the mind and practice is the action of the body. The mind-body distinction has been
prevalent in many cultures, since ancient times (M cDougall, 1961); and has another analoguebesidethe
TPP, namdly, therdation between science and technology (Hide, 1979).

n Scandinavia, hard living conditions over centuries, sparse population, and relatlvely freedom from occupation have led
to astrong senseof dependability and an apprecuatlon of the heed of each |nd|V|dual to attain the highest quality of living (Floyd
e al., 1989; Scott, 1975). This humanigtic driven pragmatlsm has evolved through favorable historical course of events into
a culture committed to attaining good quality of life through: long-range planning, attention to individual needs and interests,
cooper ation between different social groups, pragmatic use of technological innovations, etc. These cultural foundations have
led to distinct methods of participation in many aspects of technological change (Floyd et al., 1989; Namioka and Schuler,
1990). For another short but concise analysis of the differ ences between the German and the English/American traditions see
Pusey(1987,p. 15-17).
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There are at least four aternatives for viewing the mind-body problem (Hide, 1979; Levinson, 1988).
(1) Identity: Mind and body are two manifestation of the same thing. Contemporary views about identity
often turnto be one of the following two reductionist views. (2) Materialistic: Thisview reducesmind to
nothing but abrain matter. Thisview is advocated by Artificial Intelligence which inspires a significant
part of design research; on the other hand, the Al view of science and technology is idealistic: Science
precedes and ismore important than technology. (3) Idealistic: Thisview reduceseverythingwe perceive
to be the creation of the mind; it is unpopular in contemporary epistemology. (4) Dualistic: This view
regards mind and body as separate entities that interact. This dualism maintain that the interaction will
always sustains its epistemological significance even if one would devise an explanation of ideas as
derived from matter (or vice versa). The distinction will prevail since any explanation is bound to be
fallible (Popper, 1965).

The mind-body dualism does not imply irreducibility. In fact, technology is a manifestation of ideas
in material or material embodiment of ideas. It therefore refutes the strictly materialistic or idealistic
views. Moreover, it represents a continuous interaction between the mind and the body.

Levinson (1988) discussed the attempts of severa philosophersto address the mind-body problem.
Kant thought that "human knowledge is the alteration of our experience or knowledge of the world that
inevitably occurs when we experience or know the world." (p. 69) By this, Kant provided an answer to
the epistemol ogical problem about the source of knowledge and provided insight ébout ontology: without
mind, the world is a senseless place. The objection to Kant isthat his analysis discussed the interaction
of mind-matter from the perspective of the human intellect only and neglected the changing nature of the
world. Both flaws can be fixed by introducing technology as the interaction between mind-matter and
as a continuous re-rendering of the world. This change isthe only distinction between technology as an
embodied interaction and an unembodied knowledge.

Acknowledgingthe changing nature of the world requires emphasizing the actionsthat changeit. Marx
emphasis on action while.downplaying the contribution of the thinker looses some of the importance
of technology as an interaction of mind-matter, nevertheless, Levinson says that "In making the act of
labor a labor of love, Marx restores much of the quintessentially human aspects of technology which his
downplaying of mind loses*' (p. 75) Marx interactionism is partial because it is fully materialistic, a
contrast to the fully intellectual interaction of Kant.

Popper's "three world" scheme is the most illuminating for understanding the interactionist mind-
body system (Levihson, 1988). World 1 isthe material worl‘d, World 2 consists of the subjective realm
of thinking, feeling, and imagining etc., and World 3 consists of the results of processes such as ideas,
strategies. Levinsonmodified thisstructureto be: WI which consistsof al natural and living material but
humans, W2 which consists of humans, and W3 which consists of human ideas that were communicated
(not-communicated ideas remain in W2). Communication gives ideas, not just their embddiment in
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material, but more importantly, alife of their own.

If aview isto be consistent, the same relationship should prevail in the three analogues: mind-body,
theory-practice, and science-technology. Whiletheinteractionist view easily appliesto all, thematerialist
mind-body view of most positivist scientists (Hide, 1979) contradicts the idealistic view of science that
they practice. Infact, for some researchers, theidealisticview of science allowsignoring the impact of the
"value-free knowledge™ they generate, whiletheir research is sponsored by agencies for the materiaistic
purpose of developing unethical technologies.

| adopt thedualistic view and maintain it through thethree analogues. By making surethat consistency
is maintained, | prevent the distortion introduce by the inconsistencies of the materialistic mind-body
view.
The theoria-praxis distinction

The second perspective of the TPP originates from the distinction between Aristotle's concepts of
theoria and praxis. Theoria was concerned with theoretical knowledge (epistemi) of the given thingsin
the world or with knowledge"for its own sake." Praxiswas concerned with knowledge about the politics
and ethics of practical discourse or judgment (phronesis). In addition to these two concepts, there was
poiesis, dealing with productive knowledge or technical skills {techni). Aristotle viewed both phronesis
and techni as preconditions of the life of human organizations, but such that could not be derived or
justified by theory (McCarthy, 1978). Both three metaphysical categories of knowledge contained a
theory and practical aspects and were in fact ways of living (in addition to the fourth way of those hard
laborers at the bottom of the socia structure) (Hickman, 1990).

While the industrial revolution was the result of techni* the view of technology as applied science
was since strengthened, even though engineers occasionally criticized this view (Vincenti, 1984). This
trend pushed the theoria sphere into the praxis sphere and made the praxis sphere to be simple techni
(McCarthy, 1978). Itistheaim of thisstudy to try and recover praxisfrom itscurrent position; furthermore
the growing complexity of artifacts built today and their dependence on social processes make praxis
more crucial to design than techni. Therefore | will concentrate on the relations between theoria and
praxis henceforth.

The TPP starts with the hierarchical structure of ways of living the Greeks devised. Putting theoria
on top as superior to praxis* makes it appealing for people to argue that they practice theoria rather
than praxis. In the seventeenth centUry, Hobbes argued that science is a legitimate way to study human
behavior. Thus, given the right knowledge (which few could have),.it would be possi bléto manipulate
human life toward proper ordering. Be~:.| de being ideologically incorrect, thisview wrongly assumed that
values can be subject to scientific inquiry. In contrast, science could help

in analyzing the preconditions and consequences of a given course of actions,... or
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even in criticizing proposed ends from the paint of view of their technical feasibility. But
the choice of ends itsdf, the adoption of certain interests to the exclusion of others, was
ultimately a question of values and not facts, a matter for decision and not for demonstration.
The failure to recognize and honor this strict separation of knowledge from morality was a
principle cause for the retarded development of social science. The traditional ingnuation
of normative considerations into social inquiry could result dogmatism and ideology but
never in the cumulative progress of obj ective knowledge char acteristic of empirical science.
(McCarthy, 1978, p. 5, emphadisin theoriginal)

If we break away from the positivist view of science as Feyerabend (1975), Habermas (1971), Kuhn
(1962), Maxwell (1984), Toulmin (1972), and others have been telling us we will be able to appreciate
contemporary science as a practice of paliticsbut lacking ethics. It isthe result of the ingenious design
of positivism: firg, positivism turned the question of the practice of science (i.e., itspolitics and ethics)
to the practice of the scientific method only, and then, positivism excluded discussion about the condua
of science as being outside the scope of inquiry by being non empirical or unscientific (Maxwell, 1984;
McCarthy, 1978). Furthermore, while positivism begun with the explicit aim to generate knowledge
that will improve society and human life (Bacon, 1967), later, positivism argued that such subjective
issuesmust be removed from inquiry to enable the gener ation of knowledgethat can improvethem. This
rendered positivism, the defender of reason and rationality, irrational; in fact, positivism suffer from
rationalistic neurosis (Maxwell, 1984).

But in spite of the evidence againg positivism, the research community, mostly remote from such
criticisms and debates, thinksit is practicing theory, while in fact it is practicing a mix of theoria and
praxis, and as| said previoudy, in anirrational manner. Partridge's(1985) analysisillustratesthemistake
of the research community.

Although the goal of theoria is knowledge for 'its own sake* as the saying goes, we
should also recognize that knowledge of thiskind is only partly values for thisreason. It is
also of ingrumental, pragmatic valueto per sons whose rank, income, and power within the
college depend upon displays of certain kinds of knowledge. Outside of this interactional
context theknowledgemay or may not be known, pragmatically useful, or ethically rdevant
to anyone or any group; nor are these supposed to be important to its existence and status
as knowledge within the college. On the other hand, it isimpossibleto ignore the fact that
knowledge generated for 'its own sake' is often of interest to the Department of Defense,
Sandard Oil Company of Califor nia, the City Gover nment of Atlanta, Geor gia, and othertax-
payers, donors, and contractor sthat providefundsto collegesand universities. Transmission
of such knowledge to the public domain through publication or other ways is a normal
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function of theoria; the wise among us 'publish or perish' as the saying goes. (p. 143,
emphasisin the original)

The dialogue

After establishing that the practice of any inquiry is apolitical action with ethical consequences, there
arise the question, formulated by Kant, of how can reason apply to such practical actions. This question
relates to the mind-body problem and although technology demonstrates its manifestation, it does not
explainitspossibility. The possibility of practical reason is predicated on the concept of dial ogue (Bubner,
1988). One can identify at least two types of dialogues: one aiming at understanding, and another aiming
at practical action. Socrates' dialogues were of the first type: they demonstrated that possessing true
knowledge or understanding involve more than an exchange of words.

Dialogues aiming at actions are based on establishing and evolving a shared understanding of the
values that need to guide the activities. Maxwell (1984), called for a cooperative mode of ‘activity as
the basis for achieving valued goals such as human freedom. While cooperation may be perceived as
contrary to individual freedom, cooperation is both dependent on and facilitates individual freedom. The
facilitation of cooperation, in spite of the logistic problems involved, should be one of the main tasks of
any inquiry.

Maxwell appealed to the ideological benefit from cooperation as a facilitator and a condition of true
freedom. Similarly, Habermas' earlier work on critical theory was aimed at emancipation, but his later
work is aimed at developing a comprehensive social theory as a theory of communication (Braaten,
1991; McCarthy, 1978; Habermas, 1984). The main distinction from positiviststheories and the theory
of communicative action that is relevant to the TPP is the fact that the former replaces prc-theorctical
knowledge by theories while the latter makes pre-theoretical knowledge explicit in the theory (McCarthy,
1978, p. 278).

The theory of communication is devel oped to show how rational ity is manifested in social interaction.
Assuch, it can be critical when used to reconstruct actual history and be explanatory when it reconstructs
the choices (created through some consensus building) made throughout history by various cultures.
In contrast to his earlier work, the theory does not provide a therapeutic explanation (Braaten, 1991).
The communicative theory encompass not only the linguistic competence of Chomsky, but also aspects

of the linguistic performance or communication competence.  In fact, the theory must be capable of
- accounting for actual communication. Furthermore, Habermas attempts to explain the current distorted
situation of modern society (including the TPP) by describing it as "the result of a *one sidedness' in the
rationalization of Western societies." (Braaten, 1991, p. 10) This reflect the contribution of the theory
of communicative action to addressing the TPP. This contribution, however, is by no means without
criticism (Honneth and Joas, 1991; Thompson and Held, 1982). |
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The application of reasonis predicated on commitment to some sandards of communication which,
in turn, isinherently oriented towar ds mutual under sanding. Habennas defined threetypes of arguments
that are valid: theoretical, normative and aesthetical. The human capacity of communicative rational
action is manifested in the ability to articulate and defend validity claims. This ability is the basis of
social bond (Braaten, 1991; Habennas, 1979).

According to Habennas, communication can be rational if there is a commitment to recognize the
different per spectives of people in an interaction, reflect upon them, criticize, and arrive at consensus,
that is shared by all. The interaction is necessary since an individual cannot be objective about his or
her experiences unlessthey are subjected to self reflection and collective criticism through a network of
communicative actions, thereby made inter subjective.

Finally, the development of the theory is through "the theoridt's participation in a 'dialogue’ with
the evolving culture is a two-way exchange." (Braaten, 1991, p. 16) Recalling that the theory of
communicative action is experimental, this dialogue may modifly or invalidatethe theory.

There is one more revealing view of dialogue which preceded all the above. It was Buber who in
1913 (Daniel) and 1923 (/ and Thou) described th'reetype of dialogues: (1) a monologue disguised as
adialogue aiming at the exploitation of one another as means to ends, (2) technical dialogue aimed at
underganding, and (3) a genuine dialogue where each participants has the intention of establishing a
living mutual reationship with theother (Arnett, 1986; Buber, 1958; Buber, 1964; Buber, 1972).

In thefirg two types of dialogues a human perceivesthe other dialogue participants) aslt. detached
and indifferent entities. This dialogue is the I-1t relation of Buber. In the third type, a new concept
emerges. the Thou, leading to the |-Thou relationships. This relationship is of different ontological
significance than thel-1t relation (Bergman, 1991). The genuine dialogue—thel-Thou relationship—
requires acommitment to an effortful process. The essence of dialogueisthe seeking for something new,
therefore, one must actively be open to accept new ideas. A new agreement or even a disagreement may
result from a dialogue, both requiring that a certain level of understanding is reached in the dialogue.
Thisopennessand flexibility meansthat a dialogue cannot be aimed at per suasion or delusion (Sallstrom,
1988), nor should a dialoguebe used to reinforce old opinions. " Paradoxically, if we adopt that meaning
which reinforces our preconceived opinions, 'that in which we recognize our selves, we enter another
arena - that of monologue." (Florin et al., 1988, p. 24) A true dialogue means reciprocity and mutual
dependence. A dialogue requires an active facilitation of the above conditions; one must be strong to
" resist the tendency to reduce effort, take a leisur e attitude toward the world (of 1t), which do not demand
thel-Thou tension (Bergman, 1991).

These three types of dialogue may occur in three spheres: with nature, with humans, and with spirit
(Bergman, 1991; Buber, 1958).20 For example, onecan treat naturein acompassionatemanner, etablish

PBone can use these three categories to modify Popper's (or Levinson's) threeworld schema. Instead of having nature,
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genuinereationshipswith peopler and engagein artigtic creation through agenuinedialogue, or, onecan
useor ignore nature* be indifferent to people, and lack creativity, if one can only engage in a technical
dialogue.

These three types of dialogues provide the basis for explaining the TPP. A dialogue is the ethical
practice of actions, namely praxis. A genuine dialogue must be attached to reality and it involves an
awareness of it. A dialogue lives in the present, is unique and cannot be reproduced, yet, itsaim is
directed at the future. A dialogue exceeds the capability of what can be formalized; its fonnalization
reducesit to the/-/*, to theexclusion of the possibility of thel-Thou rdationship. Thepractice of theory
is a technical dialogue. Itsresult is science that being an abgtraction of the world fails to perceive the
real world (Bergman, 1991).

Accordingto Buber, knowledge grows from alter nate action and reflection, participation and distance,
balance between unity and parity. No synthesis, as in the synthesis of thesis and antithesis of Hegel
dialectic, isassumed. Rather thetension between these poles maintainsboth existence.

The evolution of methodology-

Buber's concept of dialogue has a profound influence on the methodology discussed later. It isalso
useful for understanding the nature of this methodology or any inquiry. Analogues to the continuous
interactive nature between mind and body discussed before, and the openness required in any genuine
dialogue, no fixed assumption can be made about any inquiry. Inquiry is a continuous néver—ending
activity, one " should forever bein the process of exploring, of seeking out." (Guba, 1990, p. 348). The
willingnessto search and reflect is crucial to coping with the changing world. Furthermore aslbulmin
(1972) said: "a man demongtrates his rationality, not by a commitment to fixed ideas, stereotyped
procedures, or immutable concepts, but by the manner in which, and the occasionson which, he changes
thoseideas, procedures and concepts’® (p. x)

It isclear that the subject matter of the inquiry changes over time: " Concepts, likeindividuals, have
histories, and arejust asincapable of withstanding the ravages of time as are individuals/® (Kierkegaard,
The Concept of Irony, cited by Toulmin, 1972, p. x). Not only the concepts of inquiry are not fixed but
neither epistemology nor methodology is " about the nature of truth, but rather involvesthe study of the
social practices by which communitiesdevelop abasis for warranted belief and action.” (Giarélli, 1988,
p. 26, cited by Schwandt, 1990) Similar ideas about the evolutionary nature and meaning of concepts
such asinduction, theory, hypothesis, empirical testing, epistemology; methodology; etc.. wer e discussed
by many others philosopher s (Habennas, 1971; Peirce, 1955; Rorty, 1979).

Part |1 of the study discussed the TPP from the " theor etical per spective." 1t begun with an outline of

human, and communicated ideas as the threewor Ids, the ontology consistsof dialogueswith thesethreeentities. This, however,
is different from Buber's existentialist ontology.
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the devel opment of the problem, often mirroring political interests that exacerbate or conceal it. Ignoring
the fundamental problems leads to explore solutions elsewhere, for example, by importing techniques
from other cultures. The expected failure of these attempts forces the reconsideration of the cultural and
philosophical roots of the problem.

The philosophical analysis of the TPP begins to hint at possible solutions based on restoring the full
meaning of praxisthat was degenerated to techni. Ininvolvesthe understandingthat science, technology
and the solution to the problem are based on dynamic interactive social constructions. While rough
solution can be outlined based on dialogue, it isnot clear that it will be welcome.

Part I11: Methodology
7 Thedesign hypothesis

This section startspart 111 of the study. The previous parts established the existence and prevalence of the
TPP across significant aspects of human inquiry and technology and located its development and cultural
and philosophical backgrounds. This part proposes apreliminary solution path and demonstrates its use
in design research and the study of technology.

The hypothesis
| start by hypothesizing that

humans continuously engage in designing their experiences in the world as a way of
behaving?*

The design hypothesis can be viewed as equating behaving with designing and interpretation. | will
‘not try to defend this hypothesis; instead, | will use it for explaining other concepts while mentioning
that others have articulated ideas about the generality of design as a human activity (Petroski, 1992), its
epistemological values (Perkins, 1986), itsontological consequences (Hickman, 1990), and itsexistential
meaning (Floiman, 1976).

The design of experiences and the use of available or the development of new technology to imple-
ment them involve many people: philosophers, researchers, designers, manufacturers, distributors, and
customers. All these participants engage in design. As philosopherswe design arguments against and in
favor of specific positions. As researchers of design, we design design-prescriptions or design tools, or
study the work of human designers. As manufacturers, we design production plans and tools. As product
distributors, we desi gh lines of products, advertisements, and sales strategies. Finally, as consumers, we
design our experiences and buy products that allow for their contemplation.

Z Seenote 1 on the choice of the term behaving.




Traditionally, according to positivism, the participants in technological change are perceived as el-
ements of a chain, where each link is developing a theory that the next link needs or even ought to
practice. Figure 1 shows a chain with several dements relevant to the present discussion.?? In the
figure, forward arrows mean thetransfer of design for implementations and backward arrows mean the
feedback of experience. For example, philosophers of science develop theories about how progressin
knowledge accumulation is achieved and resear chers are supposed\o practicethan; researchers develop
design theories and expect designer sto use them; and designersdevel op theories about what cusomers
need and expect cusomersto buy their products.

Clearly the process is not always theorizing and implementation. For example, researchers do not
practice methodologiesdeveloped by philosophers; rather, philosophers, such as Kuhn and Feyerabend,
try to formulate descriptive theories about how science actually progresses. Nevertheless, the theory-
practice metaphor unifies the reationships between all the participants in technological change. |
now elaborate on the relationships between the customer, the designer, the design researcher, and the
philosopher

feedback of experiences

Phil hers
of tﬁ\pology

Philosophers
of science

transfer of designs

Figure 1: Thetheory-practicechain

The consumer engages in design; by selecting goods he or she determines his or her experiencesin
the world. The consumer, the last link in the technological chain, is the one that actually probes the
world with the products of theories developed by remote participants in technological developments.®
The consumer's experiences with the world can be divided into two classes of relations (Hide, 1979):
embodiment* manifested in acts such asdriving a car that iswell designed, or hermeneutic, manifested
in acts such asdriving a car badly designed. Thefirg relation allows experiencing the world, without

paying attention to the product used, the product becomes a trangparent extension of the customer.

2The extension from two to three links is mentioned by Rapp (1981): 'the philosopher Kapp (1877) viewed designing as -
imagination and a creation of an artifact asa material embodiment of the imagination; while the engineer Eyth (1905) included
another phase: the successful dissemination of the artifact

~ALuckily, we all live in the world, and as consumers, usevarious tools including those we may have designed in the past
This givesresearchers someleveragein getting faster feedback, than if they waited for their tools/prescriptiongmethodologies
to be used by othersonly.
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In contragt, the second relation may amplify, reduce, or introduce new experiences not relevant to the
original function of theproduct.* In a description of an experience, holding a stick against a trunk of a
tree, Buber'smaintained that agenuinedialogueor experiencerequirebothrelations, " here, wherel held
the stick, and there, where it touched thebark. Appearingto be only wherel was, | nonetheless found
myselfthere, too, wherel found thetree. At that timedialogue appeared tome." (Buber, 1964, p. 47)

The designer engagesin a practice by creating designs. If thedesigner is fortunate, he or she enjoys
this creative experience independent of its outcome; this experience is existential (Florman, 1976).
Unfortunately, this experience is not free, the designer is forced to produce marketable artifacts that
will maintain hisor her job. Therefore, the designer turn to design " practical" artifacts. Gradually, the
designer may develop an ability to enjoy the experience of designing successful products; somedesigners
will even statethat their highest satisfaction isfrom seeing other sgain pleasur eexperiencingtheir designs.
Rewards such as pay increase add to the designer's experience, but it remains fundamentally different
from the existential pleasure. The concentration of designerson practical products may not betheresult
of their, but that of their consumers choice who by designing their experiences, drive designerstowards
designing specific products. Theinterpretation of the designer experiences asembodiment or hcrmeneutic
iscomplex. The experience a designer has from building artifacts can be perceived as an embodiment
relation; theexperiencewith thedesign toolswhiledesigning can be per ceived as a hermeneutic relation;
and the assimilation of customer experiences can be perceived as a remote embodiment or hermeneutic
relation depending on itstype. A different perspective can result in different interpretations of these
reations. It is almost clear that the experience through other humans create another dichotomy of
relation: immediate and deferred. The deferred relation becomes hard to appreciate when approaching
the left of the chain towards the philosophers.

The design researcher also producesdesigns: prescriptions of how design ought to be done or design
.tools. Although theresearcher doesnot doit usually, heor sheshould also engagesin designinghisor her
resear ch methodology (Rzevski, 1981). Currently, funding agencies—the" customers' of resear ch—ill
allow researchersto engagein "basic" research, namely, the creation of knowledge about design that, in
turn, is expected to be useful in practice. Asdiscussed in the beginning of this sudy, this expectation
has no basis. When economy declines this fortunate situation may terminate. Therefore, researchers
who design their experiences by enhancing the potential for designers experiences, which in turn is
conditioned by their customers’ experiences, may have better chances of sustaining their experiental
setup.

" Recently, Winograd and Flores (1986) used smilar analysisto derive guidelines for designing. Their approach, however,
falls short from solving the problem of design since it maintains the control of design by designers instead of advocating for
participation of usersin design. Their problem may be the result of using the wrong ontology: Heidegger's notion of being as
a human's monologue, instead of Buber's notion of existence as a dialogue between a person and its world.
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Philosophers may explore the technological world via phcnomenological exercises (lhde, 1979) or
other methods. Usually, their exer ciseswill besmpleor limited by current technology. Philosopherscan
extend their experiencesby analyzing imagery situationssuch asthose semming from sciencefiction, of
which Orwell's 1984 is a good example. Not only can philosophersuse artifacts generated by others, but
they themselves can (and probably should) actively and fruitfully engage in design activities (Soman,
1988).

Interpretations

Theunifying view of experience design provides the baseline for several interpretations of the design
hypothesis. In the utilitarian interpretation, which is favored by positivism, the hypothesis can be
rephrased as;. maximizing on€'s own ability to design requires maximizing the abilities of the regt to
design as well. The design hypothesis suggests that this goal not only requires that each participant
extends and maintains his or her ability to design and carry out experiences, but that the senses from
designsor experiences depend on theother participants senses. Whileexamples such asthosedescribed
by von Hippd show that relationships of need and dependency can be explained by utilitarianism, the
tendency of the utilitarians would be to maximize their utility by ignoring or exploiting others. This
inter pretation does not offer a solution tothe TPP.

Thesecond interpretation isideological: all humanshavean equal right to exer cisetheir designs. This
interpretation also addresses the ethics of design (or praxisin general). It is an ethics of responsibility
of acting within a group context, in stuationswith moral ambiguities, utilizing the best toolsto result
morally and politically effective consequences (Partridge, 1985). Whilel support thisinterpretation, | do
not expect those who prosper in the current status quo to shell off their privifeges In fact, with respect
to ressarchers, | expect them to openly advocate for the sameright the design hypothesis claims, but
take one of at least two possible complementary positions: (1) The knowledge they generate by their
" designs' isfor the sake of knowledge; their activity is value-free and it is the responsibility of the one
who uses it to do it "properly." (2) Society has given researchers, or more property, " scientists,” the
legitimacy to find new knowledge and they only exer cise their agent's privileges.

Thethird interpretation relieson Habermas communicativeaction theory (Braaten, 1991; Habermas,
1979; Pusey, 1987). Sincedesign isa social activity,? its conception and execution requirethe ability to
communicate effectively. A good quality design (which isitself a concept consgtructed through consensus
building) depends upon the ability to arrive at a consensus after arguing through raising validity claims.
The quality further depends-on the equal p-arti’cipation of the people affected by thé design. Such
dependency can create a common goal, and establish a collective activity in which the facilitation of
sdlf-experiences _is permitted and enhanced by others ability to experience.

BEven if one designs alone, the design problem posed and evolved and the values used to guide its solution are socially
constructed.
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The fourth intciprctation relies on Buber's notion of a dialogue. A true dialogue emer ges when both
relations. embodiment and hermeneutic exists. Through the dialogue, a unity emerges that maintains
the duality of theparticipants (Bergman, 1991). Designingisasocial process, "Man has alwayshad his
experiencesas|, hisexperienceswith others, and with himsdf, but it isasWe, ever again asWe, that he
has congtructed and developed aworld out of hisexperiences.” (Buber, 1966a, p. 107)

Buber existentialism is significantly different from the existential nature of the engineer activities as
describe by Florman (1976).  For Buber, the dialogue is the condition of existence. A monologue of
an engineer with his or her world may lead to the achievement goals but it cannot inject life into the
engineer however pleasurablethe creation may be. Therefore, the design hypothesisas a dialogue hasa
trueexistential and not just ideological meaning. The opennessrequired in adialoguefurther shedslight
on the sources of creativity in design. Design as a goal-oriented problem solving is dead and routine,
design asadialogueisalive and creative.

Whileall four interpretations are different, thethree latter sharetheideological concern to equality of
participation in the process of design. They share an underganding that any part of their foundationsis
subjected to criticism; in fact, they inviteit, and on equal grounds. Their development just a process of
design.

8 Implicationsto design research and practice

I'n previoussectionsl| discussed thetheor etical and political aspectsoftheTPP, their relationstotechnology
and design, and thedesign hypothesis. It istimeto put theanalysisinto practice and show itsapplication
to design research and practice.

First, 1 adopt the dualistic mind-body view and maintain it through the three analogues. mind-
body, science-technology, and theory-practice. This is in contrast to the traditional positivist view
which favors the contradictory materialistic-mind-body/idealist-science-technology view and the one
dominating design research. This profound difference ismanifested in the inter pretation of the TPP.

The traditional positivist will solve the TPP by using the "marke economy" paradigm. In that,
researchers (designers) sudy the market by objectifyingit viathe materialigtic mind-body view to find
-needsthat requirenew theories (designs). Thereafter, researchers (designers) develop theories(designs),
viathe idealisI'scienée-teChnoIog_y view, that may or may not be used by designers (customers). To
save themsdlves the burden of engaging in actionsin theworld in order totest their claims, researchers
(designers) will isolatethemselvesfrom themarket by establishingcriteriafor quality that are independent
of market choices. Tolerating such an approach renders the solution of the TPP impossible.

The new methodology followsthe dialogical interpretation, whileborrowing from the communicative
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interpretation for supporting the former. It guarantees the fulfillment of the ideological concern and
may borrow methods from the communicative interpretation. While it does not rely on the utilitarian
interpretation, it promisesto result in meaningful benefits for all individuals. The methodology isnaot a
fixed one, it isnot even well defined, not becausethe study isimmature, but because it cannot be defined
without practice and it can never be fixed. Nevertheless, a garting point for a methodological inquiry
of design can be described and practiced. While it maintains the duality of philosophers, ressarchers,
designers, etc., it unitesthem asawhol ethr ough acollabor ativedial oguethat enablesthemutual extension

of their experiences.

Figure2illustratesthenew direction in design research and practice. The practice of design isdenoted
by the small dashed ellipse containing designer s and customers and is celled participatory design (Reich
et al., 1992). Whileit hasbeen discussed and experimented with in the last three decades (Cross, 1972:
Namioka and Schuler, 1990; Resenbrock, 1989; Sanoff, 1978), it is not prevalent as a significant way
of designing. The practice of research should not be different given the design hypothesis, but except
for few examples such as (Pida et al., 1992; Whyte, 1991), in an activity called participatory action
research, participation in research iseven rarer than participation in design.

Figure2: Thetheory-practice chain

Notethat once weobservethat each participant must become member of several collabor ativeactivities
(e.g., designerswith consumers-and designer s with resear cher s), the scope of the methodology expands
further. The new practice of research (design) requiresthat resear cher s(designer s) expand their horizon
-of inquiry by studying the complete process of technological change rather than the small, isolated world
of designers (qdnwmérs). 'Remar_ch will therefore be a collaborative process of researchers, designers
and other relevant participants (Palumbo and Caligta, 1990; Reason,-1988; Smith and Dainty, 1991;
Whyte, 1991).

I deally the scope will expand to include all participants potentially affected by a specific research or
design, thereby extending the scope of any activity further into the grey area in Figure 2. Moreover,
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the collabor ative process must consist of a genuine dialogue between all the participants, necessarily
including the social impact of all activities.® '

Theparticipatory inquiry has several characterigics. (1) Everybody leam in the cour se of the inquiry.
In research, researchers leant about the problem faced by designers and designers leam about what is
possible, thereby allowing the reformulation of the original problem. The views, underganding, and
needs of all the participants evolve throughout the research. (2) Since research is intimately linked to
practice—an actual design problem—it cannot be divor ced from pragmatics. Therefore, both participants
make compromises in order to achieve actions. The knowledge generated from such ressarch activity
is context dependent, therefore hard to generalize. Neverthelessit is powerful to impact practice. (3)
When practicing research, participants must maintain their openness about the activity, and congtantly
question its practical usefulness and moral appropriateness. These considerations can override the
practical concerns discussed in item (2) through the participation of the cusomers of the products. (4)
Participation means that the control of research is shared by all participants, a sharp contrast to current
practice. (5) Participation meansthat agenuinedialoguetakesplace. It involvesestablishingareciprocal,
intimate, dependency reationships, where each participants has equal sanding in the process. (6) A
genuine participation must allow the alter nation between action and reflection, or between reationships
and space. Thistension must be maintained. Therefore, participantsdo not only build awhole, but also
maintain their identity. These characterigtics and others must be developed and evolve through future
participatory inquiry.

Recent research in computer supported cooperative work can potentially be used in participatory
activities. Fird, they can be developed evolutionary by participation to support cooper ative work, and
furthermore, they can record cooper ative activitiesand makethem availablefor later examinations. Such
toolsmake surethat the ontological change of internal ideasto communicated ideas as discussed before,
isnot reversed. Toolsthat are designed to operatein thismode may formalize ideas in pre-defined data-
gructureand potentially extract design " rationale" from theinformation stored. Thisapproach, however,
does not support the ontological change that Buber describes. the change from the I-It relation to the

At isinteresting to seethe objections professional raise about the necessity to expand the scope of design to broader issues
that necessitate major participation effort For example, aparagraphin arecentengineers codeof ethics, " Engineersshall hold
paramount the safety, health and welfar e of the public in the performance of their professional duties** (American Engineerss*
Council for Professional Development, 1974) stimulated discussion about its interpretation and feasibility. One objection was
raised by Florman (1980)..

If this appeél to consciencewere to be followed literally, chaos would ensue. Tiesof loyalty and discipline
would dissolveand or ganizationswould shatter. Blowing thewhistleon one's superior swould becomethenorm,
instead of alast and desperateresort ... Engineerscan (and should) contribute to public policy as citizens, but
thisis very different fromfilteringther everyday work 'through asieveof ethical senstivity, (p. 236)

This objection redirects attention from the crucial issues of social responsibility and how it can be supported to promoting
unjudtified fearsfrom chaos.
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I-Thou reationship. A tool that can potentially provide support for such change and that is currently
under development is n-dim (Levy and the n-dim group, 1992; Subrahmanian et al., 1991). n-dim is
based on the idea that shared memory and design participation are unifying themes in design research
and practice (Konda et al., 1992; Reich et al., 1992). While Konda et al. established the principle of
shared memory, and Reich et al. established the role of participation in design, the discussion in this
study further detailsthe some preiminary characterigtics of participation and how it may be supported.

Currently, n-dim provides mechanisms for flexibly modeling concepts at various levels using user-
defined modifiable languages. The models created are stored and may be used in the future. While a
limited sense of a shared memory can be evolved through the sorage and manipulation of the mod-
els stored, its true creation involves a continuous dialogical process between the design participants.
Communication and exchange of ideas, facilitation of incremental change and reversal of choices, are
mandatory conceptsthat are central to obtaining a genuinedialoguebetween participants. Whileonemay
dart creating languages that support the raising and defending of the three types of Habermas validity
claims, the participants themselves must have the ability to define, create and evolve these mechanisms
through, and to further enhance, a genuine dialogue between them. The possibility of shared memory is
dependent on these facilities.

Notethat theuse of computational support toolsdoesnot mean that thematerialigic mind-body view is
adopted, rather, thetoolsare created assupportforhumm design, human inter pretation of data, and human
dialogue. In fact, | agree that the extensive use of computer tools may suppress designers awareness
to critical agpects of their problems (Petroski, 1992). No assumption about the general applicability of
information recor ded (which some may call knowledge) is made.

The evolutionary nature of design is evident. Toolsthat support participatory design enhance design
practice, they constantly move the boundaries of what design is.?” Therefore, the study of design will
never end: good news for design resear cher swho will always" gay in business;" if, of course, they are
willing to contribute to this change through participation.

One should make no mistakesthat participation in resear ch involves simple modificationsto practice.
It requiresthat the quality of research (and resear chers) be evaluated based on the impact it leaves on
practice, itspolitical and ethical adequacy, and its contribution to the design ability of others. It prevents
arbitrary questionsto beexplored, rather, it establishesprioritieson moremoral groundsto bedetermined
by participation. Researchers will not be able to argue for their eternal role as supplier of knowledge:
they will be equal participantsin praxis. ' |

Whileparticipationisan ideal, itsactual application and itsconsequencesaresubject to experimentation

AThe building of systems that support human capabilities, such as understanding, is an empirical study of epistemology or
congtitutes experimental philosophy (Arbib and Hesse, 1986). While this has always occuned in the past in an evolutionay
manner, itsimpact is much morerapid today. -
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and criticism. Its adoption in ressarch must not only survive the fier ce objection of positivism, but also
itspractical implicationsto the generation of good quality (in the operational and moral sense) products
must be congtantly evaluated. Furthermore, the concept itself may undergo revisionsand even disappear,
to giveway to new methodologiesthat better addressthe TPP.

Finally, I would like to name the new methodology. Buber's concept of a dialogueismore revealing
than the notion of participation. It is a continuous participatory process that anticipates the creation of
new things, for thegood of all. A dialoguethat includespeople and nature hasthe potential of designing.
In general an dialogueisall that is needed to name the new approach, but I'll use a Dialogical Inquiry
(DI) to further stressthe creative, dynamic nature, and the seeking out properties of design.

9 Implicationsto technology studies

It isclear that the product of design is artifacts to which we adapt, and thosethat we use. These artifacts
shapethe environment in which welive. Wenot only experience nature, but also man-made objects and
ideas. Nevertheless, the undersanding of technology as an activity that produces artifacts falls short of
conveying the gructure of the activity, its meaning, and its impact on society (Mitcham and Mackey,
1972).

Mitcham and Mackey suggested that a better under ganding of technology can evolve from studying
it using one of three philosophically adequate approaches. anthropological, sociological, and episte-
mological. The anthropological approach deals with the relation of technology to nature and man; the
sociological approach dealswith therdationsof technology to modern society in ahistorical per spective;
and the epistemological approach deals with the reation of technology to the sructure and nature of
human knowledge. A dlightly different per spective of studying technology reveals three core questions
related to the three above approaches. Thefirg question is ethical: what istheimpact of technology on
society and how doesthe study of technological change it? The second question ispractical: what isthe
product of the study of technology? The third question is methodological: how do we study technology
and how doesit affect our chancesto answer the these three questions?

The ethical question concer ns basic studieson the personal and social impacts of technology (Bender,
1987; Brown, 1971; Mitcham and-Mackey, 1972) and also addresses new ethical problems emerging
from technological progress, such astheneed toreformulatelife or -death issuesin light of hew lifesaving
- devices(Ihde, 1979), or the need to study theissue of professional ethicsin various disciplines(Duibin,
1987). '

| proposethat a crucial question to be addressed ishow technology affects human ability to participate
in agenuinedialogue. Bergman (1991) clearly interpreted Buber on this subject.
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A technological summit has been reached in our time, yet technology was developed at
the expense of human reationships.

The improvement of the capacity for experience and use generally involves
adecrease in man's power toreate—that power which alone cm enable man to
livein the spirit ([Buber, 1964,] p. 89)

When the spirit loses its power, the terror of the It, the fear of the world of objects and
thehorror of the atom bomb assail man. (p. 235-236)

Amett (1986) also provided a smilar interpretation of Buber on the impact of technology on human
ability to follow the "narrow ridge' way. The further study of this impact of technology is central to
answering other ethical questions concer ning technology.

Common products of an inquiry, including technology studies, are often described as. knowledge,
readily usableproduction procedur es, artifacts, awar enessto ethical issues, etc. Theseproducts, however,
have too much pragmatic connotation, once they are digtilled from the processes and contexts that
generated them. | arguethat an important product of technology studies should be an evolving concept
of how a genuine dialogue can be established, supported, and enriched.

The methodological question deals with the procedure of studying and recognizing technological
progress. The answer to this question influences the way the practical, the ethical questions, and even
this question itself are addressed. Buber's dialogue as discussed in the previous section provides the
basisfor an activity that has a great promise of addressing the crucial problems of technology.

Thereis ahidden circlein the three questions concer ning technology. The methodology is predicated
on dialogue, the product is defined as a better under standing of how genuine dialogues can be facilitated,
and the ethical concernsis addressed by demanding the existence of a genuine dialogue whose practice
isto be evolved. It should not be surprisingto find such a circular dependency. Technology constantly
changestheenvironment, wefind our selvesexper iencing new sensationsand adapt to new cir cumstances.
Therefore, technology necessarily engages us in sdf-creation (Feibleman, 1982) that congtantly circles
through design, experience, and adaptation activities.

Buber's dialogue is a whole that addresses at least three of the core concerns of technology. Amett
(1986) had described it asa Copemican revolution: shiftingfrom an " internalized and possessiveview of
communication to anarrowridgeperqoective** (p. 57) Whilel only briefly touched itsimplication to un-
dergandingtechnology, Amett daborated on itsimplicationsto contemporaiy technological society. The
meaning and implications of the dialogue are by no means exhausted and deserved further examination.
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10 Predictionsand summary

In this paper, | have tried to daborate on the TPP of design and technology and propose a research
methodology that addressesit. | can usethe design hypothesisand the concept of dialogueto summarize
the study from a different per spective. Part | demongrated the unfortunate status of the TPP, impaosing
unwarranted constraints that limit or deprive people from designing, executing, or interpreting ther
experiences. Furthermore, the TPP prevents people from engaging in genuine dialogues. Some people
(as participants in some agpect of technology) may fed being, but all are implicitly, in an oppressive,
limitingstate. Part 11 dlucidated thebackground of thepr oblem mainly focusingon ther ecent development
oftheproblem and itstiesto cultureand philosophical thought. 1t demongrated the severity of theproblem
and its resstance to smple solutions. Part I11 illustrated a methodology that can emancipate from the
present situation. Since the methodology is itself a design about how design should be executed, it is
reflective and invitescriticism.

The new methodology will not disseminate easily. It threatensto remove sour ces of power that some
people enjoy as summarized by Guba (1990).

Power and politics will play an important role as the paradigm dialog unfolds. When
| used the term hegemony eerlier, in suggesting that power has passed from positiviststo
pbstpositivista I meant to date forcefully that there is a great deal more at gake in the
paradigm dialog than simply a debate over a few conceptual issues. Hegemony implies
least control over appointment, promotion, tenure, publication, legitimation, status, training,
accountability, funding, resear ch agendas, and myriad other factor sthat deter minethequality
of our professional lives. (Guba, 1990, p. 375; emphassin theoriginal)

In this paper | chose to follow a different approach than that described by Berngein (1983). He
explained that

because philosopherslike Rorty and the edifying thinker sthat he admires seethetrap of
tryingtoprovethat the objectivist is fundamentally mistaken, they employ aform of indirect
communication and philosophic therapy that is intended to loosen the grip that objectivism

has upon us—a therapy that seeks to liberate us from the obsession with objectivism and
foundationalism. (p. 9)

While I acknowledge the same trap, | selected the method of direct criticism. | havereferenced many
philosophersand practitionersdiscussingthe TPP and their proposed solutions, some of which have been
put to successful preliminary practice; while other solutions, proposed from within the positivist camp,
are bound to fail. These references should demondrate the breadth and depth of the manifestation of

38




the TPP. In choosing the direct criticism approach, | have already violated the concept of participation,
let myself bedriven by the ideological value of participation, hence opening the avenue for criticism on
that account. In spiteof thisviolation, | hopethat a genuine dialogue can still proceed and | predict that
it will. This prediction, in turn, completes the reguirements for participation in research or dialogical
inquiry tobe acritical theory (Geuss, 1981).

| can bemistaken inthedesign hypothesisor in any of itsconsequencessincenoneof itsinterpretations
can be proved. On the other hand, they cannat be disproved. In any case, any opposition will haveto
locate the disagreements at the foundation level, rather than at the details of a specific research project.
Such critical level will promote fruitful dialogue on the presuppositions of opinions. Thus, even if the
methodology proposed will be reformulated, as it will, the critical theory programme will survive.

Finally, thispaper, includingtheresearch methodology | have outlined, isadesign of a" narrow-ridge"
(Buber, 1966b) for adialogue. Itsvaluedependson theexperiencesand actionsit elicitsfrom itsreaders
and not on itseternal existenceor truth value; for asadesign, it isbound to have a limited life-span. My
hopeisthat the experiencesit elicitswill serveto approach The ThirdAlternative:

In the most powerful moments of dialogic, where in truth " deep calls unto deep,” it
becomes unmigtakably clear that it is not the wand of the individual or of the social, but of
athird which draws the circle round the happening. On the far side of the subjective, on
this side of the obj ective, on the narrow ridge, wherel and Thou meet, thereistherealm of
" between."

This reality, whose disclosure has begun in our time, shows the way, leading beyond
individualism and collectivism, for the life decision of future generations. Herethe genuine
third alternative is indicated, the knowledge of which will help to bring about the genuine
person again and to establish genuine community. (Buber, 1966b, p. 55)
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