SCHOOL OF ARCHITECTURE
UNIVERSITY OF SHEFFIELD

A Post-structuralist Analysis of the Architectural
Education — Technology Relationship

Fevzi Ozersay
September 2003

THESIS SUBMITTED FOR THE DEGREE OF
Doctor of Philosophy (PhD)



This study is dedicated to the memory of my father,

Huseyin Dildar Ozersay



Abstract

A Post-structuralist Analysis of the Architectural Education —
Technology Relationship

Fevzi Ozersay

This dissertation investigates how technology and architectural education relate
to each other, In the broadest possible sense. What are the internal and
external factors affecting our understanding and use of technology in
architectural education?

The aim of this thesis is to understand and relocate the concept of technology
into architectural education ideologically. This relocation does not only handle
the understanding of technology in relation to architectural education through a
critical analysis, but also the way we understand and locate ourselves and our
education in relation to technology, architectural profession and society. The
mode of inquiry Is a conceptual one. It is a philosophical undertaking / an
investigation of the guiding principles, hidden rules of formations, layers of
relationships and the fundamental aspects of technology and our knowledge of
it. In this regard it provides the reader with a detailed account of the current
relationship between architectural education and technology through a post-
structural/critical analysis, which can lead to new understandings, new
technologies and new educational practices with technologies. In other words it
identifies the existing philosophy underlying the varying use of technology in
architectural education, in order to be able to enable new ways of relating

ourselves to the technologies we’'ll have in architectural education practice in
the future.

The main outcome is a revised philosophical understanding of technology in
relation to architectural education through expanding, deepening and clarifying
the relational space between architectural education and technology. Primary
layers of social, secondary layers of architectural education and technological
production, and the way discourses-practices function between the primary and
secondary layers of relationships through discursive layers connecting them are
some of the concepts dealt with while trying to define and explain the
relationship between architectural education and technology.
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Chapter 1; Introduction

Introduction

1.1 Background

From the very first second it started, life has never been the same for two seconds and
it will not be. What we know now, what we experience, what we learn, changes the way
we think and the way we act. What we believe to be right now, through our thinking that
leads us to our actions, can come out to be wrong then. In short, we change and that
change brings about the change in life and vice versa. The only thing that is not
changing is the change itself. _If we want to have a conscious effect on life, we have to

understand as much as possible, ourselves, the web of relationships and actions that

bring about change.

Education, institutionalised or else, is the process we go through while changing the
way we think from one-way to another. The diiference in between, while trying to
understand this web of relationships and actions, locate ourselves in relation to this
web, and act to have a conscious effect on it, is the broadest definition of education we
go through. It is the way we change our way of thinking. This means that, while we are
changing the way we think and act, we are also changing ‘the way we change our way
of thinking and acting’, in other words we are changing education. Lack of a parallel
change, or the differences between the changes occurring in ‘the way we think and act
and ‘the way we change the way we think and act’ defines the gap between the
processes of life and education. The problem as well as the driving force of education

most of the timeis this gap in between.

When we talk about the problems of education, actually we are talking about the
difference about change described above. Our lives are changing faster than the way
we change our way of thinking. Because life is greater than the sum of its bits,
discussions on education have never ended and will never end. This Is why education
IS always problematic in every era, and can be discussed and developed or should be
discussed and developed or changed in every era not only for the continuation of life
but also for .its advancement, enhancement and development. Architectural Education
IS a sub domain of education in general. Everything mentioned above about education
applies to architectural education and its relationship to life. If we want to define the
main problem of architectural education before going into specific ones, it is the
difference between the changes occurring in life, and the way we are changing the way

we think about architectural education and we practice it.
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Technology on the other hand is now one of the most studied and discussed concept in
recent times in relation to life as well as education due to its expanding dynamic and
fast development. Two strong poles appear on the surface in relation to these studies.
If it is not blamed for destroying cultures and bringing irreversible damage to life and
nature it is praised for all the advancements, easiness, efficiency and production it is
enabling. Studies on education usually take their share from both. Architectural
education is no exception. The relationship between technology and architectural
education is not an optional one. Mainly because the technological developments that
reach every aspect of life and changes it for better or worse ditiuses Into architectural
education parallel to the changes in life. This dissertation builds on and grounds its

locus on architectural education and technology relationship as its background.

1.2 Problem Definition

The dogmatic structure of architectural education has meant that the production and
application of new educational theories, leading to educational models that handle
technology as a central theme, is still a relatively under-explored area. One source of
this dogmatic structure is its relationship to architectural practice. Jeremy Till explains;
‘The relationship between architectural practice and education is one that is usually
fraught with tension. Typically, the profession complains that the schools are not
producing students trained in the basic skills. For their part, the schools suggest that
the profession does not support f'z_‘heir effort in developing an architecture that goes
beyond strict pragmatic or functional requirements. The debate belween the two
polarises to the ends of training and education _ the profession looking to the schools
to train, the schools insisting on their responsibility to educate’. Curricula
developments, at many schools of architecture, have been carried out through
expanding the traditional curricula and integrating technology into them through a
pragmatic reaction formed in line with the training emphasised by architectural practice.
There are different ways and different degrees of the diffusion of technologies into
architectural education environments from conscious decisions (based on practice
oriented ideologies) to completely unconscious instrumental engagements as a
reaction to the general discourse formed by technological developments. Studies of
technology in relation to architectural education are focusing more and more on to
practical and instrumental aspects of this relationship while the conceptual study of the

bigger picture of architectural education - technology relationship is still lacking interest.

' J Till, ‘Architecture and the Ethics of Technology’, Delft Conference Proceedings, 1994.
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Philosophic_'al insights into this relationship have rarely been analysed
comprehensively. An un-critical pragmatic understanding of technology is dragging
architectural education (AE) towards an ignorant determinist instrumentalism®. Do we

really know what we are doing, in regard to the use of technology in architectural

education?

Aart Bijl definition of theory is one of the simplest and most meaningtul expansions of
the above question carrying an answer with it; ‘/f | want to know whét | am doing, |
need a separate description of my doing it, a Theory™ (Bijl, 1995). When we go through
thé history of technology usage in architectural education, we come across lots of
partial theories, which are more focused on individual subjects, classroom applications
or bits and pieces of architectural education. We still lack a complete theo-ry or a
conceptual model, which goes beyond the instrumental theories of technology and
appeals to the essence of technology’s for architectural education. Lack of such a
theoretical insight is leaving the individual attempts, or partial theories hanging loose as
well as leading to uncritical pragmatic understandings and engagements. Unless we
have a conceptual understanding of technology as a whole, the use of technology
within architectural education will not be able to deliver the expected or the promised
progress. In order to do that, we need to develop a conceptual critical understanding of

technology - architectural education relationship.

The intention of this dissertation then, in general, is the study of the problem of the
technology / architectural education relationship. It can be argued that this is not a
problem because there is already an existing functioning relationship. In that case, this
study is the problematisation of that relationship for its enhancement towards a better,
healthier and more comprehensive (and conscious) relationship through a thorough
analysis. In specific it is the opening up of the above problem through the posing of
more detailed questions such as; How do we use technology in AE? Who produces
these technologies? Why are they produced? What are the social aspects of the
technologies produced? How do the educational objectives of architectural education

relates to the production of technologies? Or are they simply means that we assign

° F Ozersay & P Szalapaj, ‘Theorising a Sustainable Computer Aided Architectural Education
Model', eCAADe 99 Conference Proceedings, Liverpool UK, 1999. This study made in relation
to the demystification of the researches undertaken in relation to technology studies in
architectural education, showed that 95% of the contemporary researches focuses on pragmatic
or functional uses of technologies in architectural education without going into a deeper
theoretical or philosophical analysis.

° A Bijl, ‘Ourselves and Computers — Differences in Minds and Machines’. London; Macmillan
Press, 1995.
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ends to? Who decides what technology we need and we use in AE? Why were the
technologies we use in AE, made the way they are? Could they have been otherwise?

How do technology, soclety and education relate to each other and AE?

1.3 Aims and Objective of the Study

The aim of this thesis is to understand and relocate the concept of technology into
architectural education philosophically. This relocation does not only handle the
understanding of technology in relation to architectural education but also the way we
understand and locate ourselves and our education in relation to both technology and
society with all of its social, political, cultural and economic paradigms. The mode of
iInquiry i1s a conceptual one. A philosophical understanding, an investigation of the
guiding principles, fundamental aspects of technology and our knowledge of it for their
own sake, whereas others can use the ouicomes for further development of
relationships as emphasised above. In this regard it aims to provide a detailed account
and critical view of the current understanding and use of technology in architectural
education that can lead to new possibilities, new technologies and new educational
practices with technologies. In other words it aims to identify existing philosophies
underlying the varying use of technology in architectural education, in order to be able
to enable new ways of relating ourselves to the technologies we'll use in architectural

education in the future.

The objective of this thesis then is to see how technology and architectural education
relate to each other, in the broadest possible sense. What are the internal and external

factors affecting our understanding and use of technology in architectural education?

1.4 Methodology of the Study

The conception of technology as a teaching and learning tool or a medium, has no
definite meaning until we define the kind of Architectural Education we have in mind.
Without understanding, defining and locating architectural education properly we
cannot understand locate and define the use of technology as a teaching and learning
tool or a medium within architectural education. With this conception in mind, this study
attempts a sequential analysis of two different but interrelated routes. One of these is |
the study of architectural education coupled with educational theory. The aim of this

part is to analyse architectural education parallel to the historical and contemporary

developments in educational theory so as to enable a clear understanding of
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architectural education from a theoretical point of view. Architectural education theory
is the driving element in which a search is traced in its name®. The second route is that
of combining the outcome of the first route with that of the studies on the philosophy of
technology. The coverage of the area of the philosophy of technology and the main
tendencies appearing from this study are coupled with architectural education theory to
lead towards a substantial analysis of the philosophy of technology / architectural
education relationship. While the first three chapters (2, 3, and 4) handle the three
areas (architectural education, educational theory, philosophy of technology)
individually, chapters five and six move on to a deeper analysis of the interrelations and
crcjss examinations of ‘architectural education and educational theory’ and
‘architectural education and philosophy of technology’. The final chapter then brings

chapters five and six together to focus and finalise the study.

At every step of the study three main methodological concepts are applied. First one of
these is the concept of critical analysis which goes beyond apparent meanings and
aims at searching discovering and surfacing the underlying concepts of reasoning (or
non-reasoning), formation (or distortion) and rules (or irregularities) rather than an
uncritical ad-hoc assembling of statements, events and concepts. A sceptical approach
leading to and embraced by critical inquiry helps going beyond the ready-made
histories of the areas studied which helps to deepen the inquiry at every step. The
second methodological concept employed is the inter-disciplinary and cross-referential
setting and study of the problem. Rather than limiting the inquiry to a single discipline,

for example, that of architectural education, and accepting educational theory and i
philosophy of technology as they are presented to architectural education, all areas are
handled with their internal as well as their relational characteristics to each other. This
Inter-disciplinary inquiry is not used to explain one in relation to other, but rather to
open up and enable new relationships through the problematisation of the existing
relationships and clarification of concepts. And finally a sequential opening up- and
narrowing down of concepts through iden.tifying constructions, de-constructing and re-

constructing them again marks the process from inquiry where ever possible.

1.5 Limitations of the Study

Some of the limitations of this study need clarifying in advance so that the expectations

can be arranged in advance. First of all this dissertation does not make a proposal for a

* Foucault, M. ‘Archaeology of Knowledge' Routledge, 1969. This method is used by Foucault to
enable a substantial study of the theme analysed (in his case knowledge).
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specific technology, like a software or a hardware. Neither does it handle a specific
software or hardware, and discuss or suggest the ways it can be used or applied in AE.
Taking into account that technologies appear and disappear with a continuous
‘transitory’ character, the study makes use of technologies only as examples in order to
be able to explain the concepts used, discussed and analysed. Even the use of the
term ‘technology’ does not necessarily refer to a single medium, object or theme such
as that of computing or information technology for two reasons. First, because the
nailing down of the signified content of the term for once and for all is impossible due to
fast changes and advancements which brings changes in concepts. An attempt to do
this may result in leaving the thesis obsolete within a short period of time. And seéond,
ha'ndling technology at a higher level enables the reader to construct his or her own
understanding of technology and architectural education relationship more freély and
less bound with the writer. The aim is not to dictate a specific relationship or
understanding but to enable different interpretations, different understandings and

different and new ways of looking at and relating to technology from within architectural

education.

And finally the study does not handle a specific school of architectural education or a
specific system, but puts emphasis on the characteristics of architectural education in
general as an educational system with its own culture. Still the historical development
of architectural education is traced In relation to Britain while references and
connections made with other parallel developments such as France and United States.
In this sense it can be said that there is a limitation or focus on western history of

architectural education.

10
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The Philosophy of Technology

1.6 Whatis ‘Technology’?

‘The history of a concept is not wholly and entirely that of its progressive refinement, its
continuously increasing rationality, its abstraction gradient, but that of its various fields
of constitution and validity, that of its successive rules of use, that of the many

theoretical contexts in which it developed and matured (Foucault, 1972; p. 5)

The historical appearance and development or the etymology of words and their
conceptual meanings, most of the time gives us clues to initiate the search that is
suggested above by Foucault. The etymology of a word informs us about the history of
its meaning and evolution. That is why a study on technology should start with the
designation (the word as a sign and its relation to the signified) of the word
‘technology’. According to Encyclopaedia Britannica (Encyclopaedia Britannica, 2000
web.), the formation of the term technology comes from the combination of the Greek
words ‘techne’ and ‘logia’. ‘Techne’ refers to the art, crait or skill of making things i a
bringing forth. ‘Logia’ in Greek is the plural of logion. Logion on the other hand is the
diminutive of logos which stands for ‘speech, word, reason’ and it is also one of the
roots of the word ‘logic’ (the other being ‘logike’). In Greek, the combination of these
two words or concepts makes the definition of technology as; ‘the systematic treatment
of an art. That Is, the reasoning or the logic (-logy) of the art, craft or skill of making
things — a bringing forth (techn-e(0)-). The first appearance of the word ‘technology’ in
English occurred in the 17" century. From this first appearance onwards, the meaning
of the word expanded parallel to the expanding content of what we refer to today as
technology. While the contemporary definitions of the word ‘technology’ as a sign and
its relation to the concepts signified can be summarised in a number of different
classes, it is this expansion and change in meaning and our understanding of
technology that the specific tield of the philosophy of technology appears from and
deals with. Before moving on to the philosophical investigations of technology it will be

useful to give some examples of these contemporary meanings appearing in different

SOUICES.

In the Routledge Encyclopaedia of Philosophy, the term technology, among others may
refer today to ‘a collection of artefacts, a form of human action, a form of knowledge or
a social process’ (Routledge, 1998 web.). Werner Rammert defines a similar content

while emphasising the basic understanding of the word at different stages of the history

11
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since Aristotle; ‘[FJour elements are discerned which constitute technology; the first is
the stuff or material, out of which a techno-fact is made; the second element is the form
or shape, that is given to it; the third element is the end or use, for which it is
determined; the forth element is the efficient action, done by the tool-using human
(Rammernrt, 1999). The UK Technology Education Centre summarises these basic
definitions; ‘Throughout the twentieth century the uses of the term have increased to
the point where it now encompasses a number of classes of technology, as objects, as
knowledge, as activities, as a process and as a socio-technical system’ (The UK
Technology Education Centre, 2002 wéb.). Finally the modern definition of the word in
dictionary IS given as; ‘the practical application of knowledge especially in a particular
area; a capability given by the practical application of knowledge; a manner of
accomplishing a task, especially using technical processes, methods or knoMedge’
(Merriam Webster, 2000 web.). If we attempt to put all these definitions together the
following list can give us a reasonable summary;

» Technology as Objects; [Artefacts] the physical devices of technical
performance. The artefacts used to give capability or to extend the natural
capabilities of human beings. Tools, machines, instruments, weapons,

appliances.

« Technology as Activities; [Techniques] a specific way of using a tool, machine
or instrument to perform extended capability over the natural means. What
people do — their skills, methods, procedures, routines formed in relation to the

use of technological artefacts.

e Technology as Knowledge; [Science / Reasoning / Study of means (artefacts) &
ends (techniques) relationship]. The study of producing technological objects
and technological activities; artefacts as well as techniques and the relation

between the two. The know-how behind technological innovation.

e Technology as process; [Social and Technical]; Combination of technical
processes, methods and knowledge to produce technological (not necessarily

artefact related) systems.

The definitions above can only be a starting point in terms of understanding technology
but one needs to go beyond these definitions and see how the term resulted today with
such varying definitions as opposed to its roots. In other words it is only through the
understanding of how technology and our conception of it developed and expanded
over the centuries in relation to other concepts (such as society, education, culture,
etc.) that we can make meaning of the concept of technology and develop a

comprehensive understanding of it. That is, a philosophical analysis of technology that

12
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‘deals with the nature of technology and its effects on human life and society
(Routledge, 1998 web.). The philosophy of technology studies the fundamental truths
about these meanings, the world in which they are located, and their relationship to it
and to each other. How has technology and related concepts been studied, understood
and located in relation to other concepts in the past? How are they being studied,
understood and located today? These are the questions we have to start with, towards

the formation of our own understanding of the issue of technology.

1.7 History of the Philosophy of Technology

As discussed above, there is a considerable difference between the origination of the
word technology and its standpoint today. Although the concept of ‘techne’ as the root
of this origination will appear in the following sections throughout the philosophical
analysis of technology in general, the specific area of the philosophy of technology
starts with defining the ditferentiation between technics and technology as we
understand it today. Referring to its etymological roots and the different uses of the
term today, Mitcham explains the difference between the two, namely pre-modern and
modern technology (without necessarily referring to a specific era of/as modernism);
‘Pre-modern technology, what might more properly be called technics, does not require
a philosophy of technology. Because pre-modern technics is contextually entangled in
the life-world, the philosophical reflection on and consideration of technics is
appropriately and implicitly present within - philosophy more generally speaking.
Technology today, on the other hand which is also referred to as modern technology,
'Is part of a great de-contextualising process — a process that includes the assertive
deconstruction of socio-cultural unity in order to construct the autonomy of what
sociologists call the major institutions of society; science, religion, art, etc. This de-
contextualisation is naturally reflected in and calls forth those branches of philosophy
kKnown as philosophy of science, philosophy of religion, philosophy of art — and, last but
not least, philosophy of technology (Mitcham, 1996; p. 4). For Mitcham, it is after this
de-contextualisation that the philosophy of technology starts becoming a specific area

of study among other sub-sections of philosophy.

As one of the most thorough historian and bibliographer of the philosophy of
technology, Mitcham, in his book ‘Thinking through Technology’ (Mitcham, 1994)
argues at length, about the initial polarisation of the philosophy of technology, towards
engineering and humanities philosophies of technology from the beginning. While

‘engineering philosophy of technology takes technological thought and action as the
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model for all human thought and action and attempts to explain or reformulate all
apparently non-technological thought and action in technological terms’, the humanities
philosophy of technology, by contrast, ‘argues that technological thought and action are
only one aspect or dimension of human thought and action, and seeks to delimit or
restrict the technological within a more expansive framework (Mitcham, 1994; p. 8).
While the engineering philosophy of technology is traced back to Ernst Kapp, Friedrich
Dessauer and Simon Moser, as well as being a self-conscious activity emerging among
engineers, both Mitcham and Don Ihde trace the humanities philosophy of technology
to Lewis Mumford, Martin Heidegger, Jack Ellul and John Dewey as philosophers
initiating the grand humanities critique of technology (lhde, 1997, pp 690-93).
Especially Heidegger's ‘The question concerning technology’, (1954) is accepted by
both writers as the first comprehensive study towards giving technology its

phenomenological rootage.

Andrew Feenberg, on the other hand proposés the term ‘essentialists’ to categorise the
philosophers regarded as grand humanists by Mitcham and thde. He explains; ‘They
(referring especially to Habermas and Heidegger) propose substantive theories of
technology in the sense that they attribute a more than instrumental, a substantive,
content to technical mediation. | call this view ‘essentialists’ because it interprets a
historically specific phenomenon in terms of a trans-historical conceptual construction’
(Feenberg, 1996). While Heidegger is accepted as the phenomenological initiator of
the philosophy of technology, Habermas becomes an influential figure through his
thorough analysis of technology, science and society relationship in his book ‘Towards
a Rational Society’ (Habermas, 1970). Two other much cited books in the history of the
philosophy of technology (esp. Feenberg, 1996 / Ihde, 1997 / Mitcham, 1973 ), from
1960’s are ‘The Technological Society’ (Ellul, 1964) by Jack Ellul and ‘One
Dimensional Man’ by Herbert Marcuse (Marcuse, 1964). It is through these four
philosophers (Heidegger, Ellul, Marcuse and Habermas) that | will attempt to uncover
the initial comprehensive analysis phases of the philosophy of technology before

moving onto its more contemporary critics.

Taking their starting point from the above philosophers, the contemporary critics of
technology focus around society-technology relationship and the nature of
technological change/developments. Two major themes appearing from this, according
to Peter Kroes’ ‘Philosophy of Technology’, are ‘technological determinism’ and ‘social
constructivist interpretations of technology (Kroes, 1998; pp 284-88). Kroes identifies

these two areas through their difference in identifying the autonomy of technological
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developments relative to its social embedding (technological determinism) and the
claims that technology is to a large extent, or even completely, socially determined
(social constructivism). He explains; ‘One of the key problems in this field (Philosophy
of Technology) is whether technological development is primarily determined by its
context (social shaping of technology), or whether technology determines the social
context including its systems of norms and values’ (Kroes, 1998; pp 284-88). Due to
their complementary coverage of the contemporary debate on technology from 1960’s
to today, | will take these two approaches as the second and third sub sections within
the anaiysié of the history of the philosophy of technology (the first one being the above

mentioned individuals’ substantive theories).

1.8 Substantive Theories of the Philosophy of Technology
Andrew Feenberg in his book ‘Critical Theory of Technology (1991)’ separates the

theories of technology into two main categories; that of ‘instrumental theories’ and
‘substantive theories’. The instrumental theories, ‘offer the most widely accepted view
of technology. It is based on the common sense idea that technologies are ‘tools’
standing ready to serve the purpose of their users. Technology is deemed ‘neutral,’
without valuative content of its own’ {(Feenberg, 1991; p. 5). In other words there are no
further meaning than the means and ends relationship that can be assigned to these
neutral tools/instruments. ‘Good’ or ‘bad’ is not an inherent characteristic of technology
but only human beings’ who are in control of the technologies put to use for the
achievement of ends. In which case there is no need to look further for any other
meaning then seeing technologies as mere tools / instruments. ‘Substantive theories’
on the other hand rejects this degrading in meaning and claim that there is much more
to technologies than a means and ends relationship. (By literary definition ‘substantive’

stands for ‘real rather than apparent’)

A common characteristic of the substantive analysis of technology is that it require
going beyond the apparent or immediate meaning of the word technology and its
differentiated uses and searching for the real rather than apparent meanings. As
expressed in the definitions above, technology as tools or techniques covers only the
Immediate understanding of technology. But what happens when these tools are put to
use, how do they function outside their pre-determined means-ends conception, what
kind of new meanings do they initiate among the members of the society who use it or
who are indirectly affected by its use, what kind of changes do they initiate in social,

political, economical and cultural structures? These are the questions that take the
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comprehensive studies of technology beyond its day to day use and understanding. In
short, substantive theories of technology, handle the concept of technology within a
wider context, and focuses ‘on the philosophical problems revolving around technology

and its meaning to man and society’ Mitcham, 1973; p viii).

Instead of starting with classical philosophers (where technology forms an internal part
of their comprehensive philosophy about life, as explained by Mitcham) we will study
the individuals above who are the most influential philosophers dealing with technology
as a specific subject and initiating the specific area of the philosophy of technology.
Another criterion in selecting these philosophers is the fact that they mark the era
where philosophy of technology gains its conceptual identity in the later half of the
twentieth century®. The questions above, initiating an essentialist philosophical
understanding of technology and the way they are articulated and discussed by the
philosophers selected is essential for developing a substantive critical understanding of
technology for architectural education. While the commonly studied instrumental
theories about architectural education technology present us with a uni-directional and
limited picture (means for our ends, tools for our disposal), the substantive theories
regarding the same technologies, up until now, has found limited interest in
architectural community as a whole and architectural education In specific. What
follows, in this regard is more than a list of philosophers and their ideas about
technology as such. Instead it is an opening that enables us to study architectural
education technology based on partly the methodology that is employed by these
philosophers in achieving a substantive content for technology and partly the ideas
themselves that they develop in clarifying the layers of relationships surrounding
technology and technological development. Especially the relationship of technology to
society, economy, politics and culture which architectural education forms a part of is
the most important input they will provide us with for the achievement of a substantive

critique of architectural education — technology relationship conceptually.

1.8.1 Jacque Ellul (1912-1994),

Jack Ellul is a French political and social scientist, a theologian and a philosopher of
technology. Ellul is best known for his masterwork ‘La Techniqueou, L’enjeu du siecle’
(Ellul, 1964; ‘The Technological Society’). Most of his writings aim at warning the

reader of the dangers of human being’s loss of control over state, technology and the

e,

> All major works of Marcuse, Habermas, Heidegger and Ellul, focusing specifically on
technology were written in 1950s and 60s.
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modern world. Although his views are mostly fegarded as negative or anti-technology
by some writers (Feenberg, 1991, Gallinat, 1994) an essentialist approach becomes
apparent from the start when Ellul refers to our misunderstanding of technology at the
beginning of his book, ‘The Technological Society’. The first point of misunderstanding
that he identifies is that of mistaking technique for machines. According to Ellul this
arises from the fact that ‘the machine is the most obvious, massive, and impressive
example of technique, and historically the first. What is called the history of technique
usually amounts to no more than a history of the machine; this very formulation is an
example of the habit of intellectuals of regarding forms of the present as identical with
those of thepast’ (Ellul, 1964; p. 3). Although a historically mutual connection does
exist between machine as the offspring of technology as we understand it today, Ellul
regards today’'s technology as ‘almost completely independent of the machine’ where
its advancement has no direct relation to the growing use of the machine. Instead
technique® ‘has taken over all of man’s activities, not just his productive activity' (Ellul,

1964; p. 4) which was more attributed to the machine.

According to Ellul, the machine entered our lives at a stage where we were not yet
ready to receive it. Following the ‘natural milieu’ we were still in the ‘social milieu’ when
the machine arrived. From the political, institutional and human point of view, the social
milieu had its own characteristics that were not apt for the machine. As a result ‘the
machine took its place in a social milieu that was not made for it, and for that reason
created the inhuman society in which we live’ (Ellul, 1964; p. 5). Technique, according
to Ellul, came into the equation at this point. By the introduction of the machine into the
social milieu, everything had to be reconsidered in terms of the machine. ‘And that is
precisely the role techniques plays. In all fields it made an inventory of what it could
use, of everything that could be brought into line with the machine. The machine could
not integrate itself into nineteenth century society; technigue integrated if (Ellul, 1964;
p. 5). If man now live in conditions that are ‘less than human’, it was according to Ellul,
due to the transfer of the ‘rule’ of machine to an upper level guiding concept, which is
the technique. Machines changed, renewed, evolved, developed but the concept of

technique and its relation to human remained the same.

® Ellul uses technijue’ instead of ‘technology’ to speak of technical things in general. According
to Winner; ‘by referring to ‘technique’ as a sensing, thinking, deciding, demanding subject, Ellul
offers us an image that encompasses not only the substance of his own complex arguments but

many similar conjectures and hypotheses in Western literature of the past century and a half’
(Winner, 1977; p. 42)
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But how does technique integrate machine into the society. Ellul explains; ‘it constructs
the kind of world the machine needs and introduces order where the incoherent
banging of machinery heaped up ruins. It clarifies, arranges, and rationalizes. It is
efficient and brings efficiency to everything. Moreover, technique is sparing in the use
of the machine, which has traditionally been exploited to conceal defects of
organisation’ (Ellul, 1964, p. 6). Technique in other words becomes the ‘consciousness’
of the rational and intelligent world created by the machine, which was formerly
‘reflexive or instinctive’. Technique prepares the social that is not equipped to adapt to
the machine'and enables a smooth transition. ‘Technique thus provides a model; it
specifies attitudes that are valid once and for all. The anxiety aroused in man by the

turbulence of the machine is soothed by the consoling hum of a unified society (Ellul,
1964; p. 6).

This clarification can now be reflected to the relationships we establish with machine as
a physical entity and the technique as an abstract entity. According to Ellul, the
machine is still a separate entity from man. It is an external object which (although
being influenced by it in our professional, private and psychic life) still enables us to
assert ourselves separately and independent from it and locate ourselves in relation to
it. In other words we are still relatively independent of the machine. But when we
consider technique, our relationship to it is a considerably different one. Ellul explains;
‘when technique enters into every area of life, including the human, it ceases to be
external to man and becomes his very substance. It is no longer face to face with man
but is integrated with him, and it progressively absorbs him. In this respect, technique Is
radically different from the machine. This transformation, so obvious in modern society,
is the result of the fact that technique has become autonomous’ (Ellul, 1964; p. 6). The
integrative function of technique assigned to it by Ellul works at an abstract form from a
higher level. Machine is only the physical mechanisation of this abstract form. In this

sense it won’t be wrong to regard this as Ellul’'s appeal to the essence of technology

rather than its substance.

Ellul’s clarification of the conceptual difference between machine and technique covers
a wide ground for his further analysis of technology — society relationship. According to
Ellul, the purpose of technique, ideally, is to defend human beings and enable them to
live (be alive). But in reality, technology (technique) does more than this ideal. It
‘aggravates the split between the material structures of society, the social institutions,
and the forces of production on the one hand, and man’s personal tendencies on the
other (Ellul, 1964(b); p. 1). Through stripping him from his individuality, technique aims
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——————

at creating the mass man, by adapting the individual to the mass. This process,
according to Ellul Is mostly involuntary. It is a result of the collective social form

happening through ‘psychological collectivisation'.

Eflul identifies media and advertising as the most important factor in the formation of
this psychological collectivisation. For Ellul ‘the primary purpose of adVertising
technique Is the creation of a certain way of life... to implant in him a certain conception
of life. The object offered for sale by the advertiser is naturally indispensable to the
rea!isatioh of this way of life. Now, objects advertised are all the result of the same
technical pfogress and are all of identical type from a cultural point of view. Therefore,
advertisements seeking to prove that these objects are indispensable refer to the same
conception of the world, man, progress, ideals — in short, life’ (Ellul, 1964(b); p. 1). The
way of life projected by advertising goes around its function by targeting certain basic
human needs and desires to be able to introduce wo/man into the world of technique. It '
is only through making connections to humah desires and needs (new or existing) that
advertising becomes successful. Its claim is based, supposedly, on human happiness,
progress, strength of unity towards social dangers and survival. Ellul admits at least
some positive gualities coming with this claim. He states; ‘though he loses much
personal responsibility, he gains as compensation a spirit of co-operation and a certain
self-respect in his relations with other members of the group. These are eminently
collectivist virtues, but they are not negligible, and they assure the individual a certain

human dignity in the collectivity of mass men (Ellul, 1964(b); p. 2).

This optimism comes from Ellul’'s appeal to the ‘humanistic’ tendencies of technique.
On the one hand he presupposes that technical practices and the intentions of the
technicians have an underlying concern for wo/man’s good and well being. But this is
only one side of the coin, and only the optimistic side of it coming from an appeal to
‘integral humanism’. On the other side is an equally suspicious contradiction to this
foundation. ‘There are more compelling realities. The tendency toward psychological
collectivisation does not have man’s welfare as its end. It is designed just as well for his
exploitation. In today’s world, psychological collectivisation is the sine qua non of
technical action... anyone who prates about furnishing man an ideal or a faith to live by
is helping to bring about technique’s ascendancy, however much he talks about ‘good
will’ (Ellul, 1964(b); p. 3). Collectivity, according to Ellul, is an important factor for the
composing, evolution and continuation of the ‘technical milieu’. Masses are more
receptive to the suggestions than the individuals. The moral categories imposed by

technique become influential only when masses are convinced to submit to it while the
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formation of counter-currents is not permitted. Ellul especially refers to a defined group
such as that of a profession, political party, the army etc. He states; ‘the purpose of
psychological methods is to neutralise or eliminate aberrant individuals and tendencies
to fractionation. Simultaneously, the tendency to collectivisation is reinforced in order to
immunise’ the environment against any possible virus of disagreement (Ellul, 1964(b);
p. 3). When this is achieved, all possible diversity disappears (immunised) where the

group becomes a ‘block of complete and irrational solidarity .

Finally, Ellul criticises the attempts suggested as solutions to the phenomenon of
technoloqgy. The first one is the technical solution of the optimist technician, towards
exerting control over the future of technical evolution. ‘The first solution hinges on the
creation of new technical instruments able to mediate between man and his new
technical milieu (‘a technical problem demands a technical solution’)... But the whole
ensemble of means designed to permit human mastery of what were means and have
now become milieu are techniques of the second degree, nothing more’ (Ellul, 1964(b);
p. 4). In other words, the solution offered has the same technological understahding as
its basis which has up till now been criticised by Ellul. The second solution is the
discovery (or rediscovery) of new ends for mankind in the technical age. Ellul writes;
‘the aims of technology, which were clear enough a century and a half ago, have
gradually disappeared from view. Humanity seems to have forgotten the wherefore of
all its travail, as though its goals had been translated into an abstraction or had become
implicit; or as though its ends rested in an unforeseeable future of undetermined date...
everything today seems to happen as though ends disappear, as a result of the r
magnitude of the very means at our disposal (Ellul, 1964(b); p. 4). With this conception
in mind, the attempts made to find new ends and new goals have the same
technological thinking in mind. It does not necessarily question or affect the technical
evolution and its character which according to Ellul is the main problem. In other words
finding new ends and goals to be imposed on technical means does not necessarily

qguestion the technical evolution itself as a phenomenon but only our adaptation to its

existence.

Aventur states that ‘man in his biological reality, must remain the sole possible
reference point for classifying needs’ (Quoted in Ellul, 1964; p. 5). Ellul extends this by
suggesting that man’s psychology and sociology should also be included. These,
according to Ellul, cannot be reduced to mathematical calculations. Technology cannot
put up with intuitions and ‘literature’. Rejecting these for they cannot be reduced to

mathematical calculations and excluding them for the sake of rationality is for Ellul the
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suggestion of a blinding profound mutation; ‘a new dismembering and a complete
reconstitution of the human being so that he can at last become the objective (and also
the total object) of technique. Excluding all but the mathematical element, he is indeed
a fit end for the means he has constructed. Man becomes a pure appearance, a

kaleidoscope of external shapes, an abstraction in a milieu that is frighteningly
concrete’ (Ellul, 1964(b); p. 5).

1.8.2 Martin Heidegger (1889-1976);

Martin Heidegger is another leading figure initiating the substantive critique of
technOIogy. In his book, ‘The Question Concerning Technology (1977),” Heidegger
handles technology as an extension to his life long project that searches for the
meaning of ‘being’ (in ‘Being and Time’ (1962)). It is the search for the ‘essence’ of
technology that takes Heidegger beyond a day to day instrumental understanding of
technology and leads to a substantive critique. According to Feenberg, the substantive
critique of Heidegger argues that ‘technology constitutes a new type of cultural system
that restructures the entire world as an object of its controf (Feenberg, 1996; p. 9).
Technology in this sense bears more than a simple means and ends relationship. lis
effect on social life and human beings is beyond its day to day, apparent meaning. For
Heidegger, it is the search for the essence of technology that can help us understand
our technologies beyond their day to day use. Heidegger’'s search for the ‘essence of

technology’ initiates from and builds on this substantive approach.

For' Heidegger, ‘technology’'s essence is nothing technological... technology [in its
everyday use] is not equivalent to the essence of technology (Heidegger, 1977; pp 3-
39). Instead the essence of technology lies In its inherent characteristic to restructure
what it is to be human, through the restructuring of the world by the formation of a new
cultural system. Technology then becomes more than the collection of neutral objects
waiting to be commanded. The substantive content of technology affects society
iIndependent of the goals they serve. The tools we command/use also shape the way
we live our lives and so define who we are. Technology, in other words, transforms
what it is to be human. Heim interprets Heidegger's ‘essence of technology’ as such;
‘What Heidegger called ‘the essence of technology’ infiltrates human existence more
intimately than anything humans could create. The danger of technology lies in the
transformation of the human being, by which human actions and aspirations are
fundamentally distorted. Not that machines can run amok, or even that we might

misunderstand ourselves through a faulty comparison with machines. Instead,
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technology enters the inmost recesses of human existence, transforming the way we

know and think and will. Technology is, in essence, a mode of human existence’ (Heim,
1993; p. 61).

Heidegger derives the essence of technology by referring to the root of the word
technology that is ‘techne’. It is a comparison made between the potential of the
technological essence in an ideal sense and the modern technology’'s essence today.
But what does the word ‘techne’ as the root, tells us about this essence? Heidegger
explains; ‘techne... reveals whatever does not bring itself forth and does not yet lie
heré before us, whatever can look and turn out now one way and now another... Thus
what is decisive in techne does not lie at all in making or manipulating nor in the using
of means, but rather in the aforementioned revealing. It is as revealing, and nOt as
manufacturing, that techne is a bringing-forth’ (Heidegger, 1971, p. 13). While the
revealing in techne was to bring-forth in harmony with nature, the revealing in modern
technology, according to Heidegger, is not the same with this origination anymore. He
explains, ‘the revealing that rules in modern technology is a challenging, which puts to
nature the unreasonable demand that it supply energy that can be extracted and stored
as such’ (Heidegger, 1971; p. 14). For Heidegger the setting upon nature and seeing it
as a standing reserve to be commanded forth represents a revealing. It is also a
context of enframing (Ge-stell) for the ‘being’. Ge-stell or enframing for Heidegger
contains both the revealing as well as a concealing that conceals that revealing.
Through Heidegger's words; ‘Enframing means the gathering together of that setting-
upon that sets upon man, i.e., challenges him forth to reveal the real, in the mode of
ordering as standing-reserve’ (Heidegger, 1971; p. 305.) but the revealing of this
enframing is also a concealing that ‘above all, enframing conceals that revealing which
in the sense of poesis, lets what presences come forth into appearance.’ (Heidegger,
1971; p. 309) (‘Poesis’, again refers to the bringing forth within the ‘techne’) So what
Heidegger refers to as the setting upon nature, at the end turns into a setting upon
wo/man himself/herself. In other words technology’s essence which should be a
revealing, turns into a concealing of being and withdrawal of that being from what it

tries to be (the ‘there’ of being as Dasein).

There are two different ways of looking at the concept of ‘enframing’ used In
Heidegger's explanations. In one sense the enframing is a way of growing of being
through the revealing of its hidden characteristics. In this sense technology helps us
grow and attain the being of being. We learn about ourselves and our being, through

the challenging brought about by technology towards revealing our own essence (the
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essence of being). Still in another sense, although this growth brought by the enframing
context can be seen as positive, the relationship between the context which challenges
and the essence of being which is challenged has determining effects on revealing as
well as the concealing. Mooney explains; ‘There are many other processes of revealing
that may occur, but the ‘enframing’ is unique because it does not merely grant an
understanding of ourselves — the ‘enframing’ challenges our essence to reveal itsell.
This is an important distinction, because when a revealing process challenges an
essence to become known, the process of challenging determines which aspects of the
essence are revealed’ (Mooney, 1998). Then the way we reveal ourselves through
technology, is only the part of our essence that can be revealed by that technology,
which in turn conceals the other parts which cannot be revealed through the same
technology. Heidegger emphasises this by asking the main question regarding
technology; ‘Do we come home to ourselves through our technology or do we still

journey outward away from home? (Heidegger, 1971; p. 310).

Surely Heidegger's answer to this question is that we journey outward away from home
that is away from ‘being’ through modern technology. But the problem of technology or
Heidegger’'s question concerning technology, as explained above, have both positive
and negative sides to be considered. The enframing of technology does not only
conceal being but also reveals it as well. Despite the negative image of modern
technology, assigned to it by Heidegger, the essence of technology ideally carries the
solution to the problem of technology within it which reflects onto technology - human
relationship as a revealing. For Heidegger the essence of technology alone is not
enough to overcome this concealment. Something bigger than the technology’s
essence is required and for Heidegger this is not anything else than ‘art’ which
originates from the primary root as technology (that is techne) and carries the revealing
within it. He suggests a ‘more primarily granted revealing (than technology itself) that
could bring the saving power into its first shining-forth in the midst of the danger
(Heidegger, 1971; p. 315). Art according to Heidegger carries this primarily granted
revealing. But this does not mean that technology is completely disregarded. Instead it
Is seen as in existence within the over arching definition of art. It is the relationship of
art to being that offers a retreat of technology that could overcome its concealing within
its existing understanding. In short, Heidegger demands that humans come to
presence in the world in a new way more fitting to their essence. The relation between
being, nature and technology is to be understood as a homecoming that brings
technology and human beings together through a re-discovery of their essence and

living in harmony with nature. Thus, Heidegger's contribution to the critique of
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technology does not lie in his answer to the problem of technology but more in the way
he initiates a substantive understanding of it that changes the way we understand

technology today.

1.8.3 Jurgen Habermas (1929- ),

Habermas is an influential philosopher educated through the Frankfurt Institute for
Social Sciences, (better known as the Frankfurt School) under the supervision of
Theodor Adorno. Two short essays appearing in his book ‘Towards a Rational Society’
(Ha-_bermas, 1970) outline his views on technology clearly. These are ‘Technical
Progress and the Social Life-World and ‘Technology and Science as Ideology'. In what
follows | will try to give an account of Habermas’ views on technology based on these

twO essays.

Habermas locates technology (to start with), in between what Huxley calls the ‘social
life-world’ and the ‘world-less universe of facts’ (Huxley, 1963). According to Huxley,
the two cultures, namely literature and science differ considerably from each other.
While literature deals with the world in which human beings are born into, live and
finally die, science does not concern itself with the contents of a life-world of this sort,
but with a world-less universe of facts (Habermas, 1970; p. 51). While Huxley attempts
to make an immediate connection between the two worlds, Habermas not only locates
technology to the intersection between the two worlds but defines technology as the
‘Intersection’ itself, between these two worlds. He explains; ‘Information provided by the
strictly empirical sciences can be incorporated in the social life-world only through its
technical utilisation, as technological knowledge, serving the expansion of our power of
technical control. Thus such information is not on the same level as the action-orienting
self-understanding of social groups. Hence, without mediation, the information content
of the sciences cannot be relevant to that part of practical knowledge which gains
expression in literature’ (Habermas, 1970; p. 52). In this regard the problem of
technology, for Habermas, is a problem of understanding the relationship between
these two cultures and how ‘the relation between technical progress and social life-
world, which today is still clothed in a primitive, traditional and un-chosen form’
(Habermas, 1970; p. 53) can be reflected upon and brought under the control of a
rational discussion. This ‘mediation’ between the two cultures, as referred to by
Habermas, is the technical progress and technology which enable the connection

between the two conflicting as well as complementary parties to promote a settlement.
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Historically, according to Habermas, while the technical knowledge which forms the
basis of technology depended largely on practically acquired techniques of the
classical craits, it has now taken the ‘form of scientific information that can be exploited
for technology (Habermas, 1970; p. 53). Not only the order of magnitude, but the
nature of knowledge has also changed which require new ways of locating science,
technology and society in relation to each other. Technology, for Habermas, should be
understood to mean ‘scientifically rationalised control of objectified processes. It refers
to the system in which research and technology are coupled with feedback from the
economy and administration’ (Habermas, 1970; p. 57). But this does not necessarily
mean that technology has taken on an autonomous character. On the contrary
Habermas criticises Hans Freyer and Helmut Schelsky for their identification of
technology as a force which obeys immanent laws of its own, where in an unplanned
fashion new methods are precipitated tor which we then have to find purposeful
application. For Habermas the ‘thesis of the autonomous character of technical
development is not correct. The pace and direotion of technical development today
depend to a great extent on public investments. ... the direction of technical progress is
still largely determined today by social interests that arise autochthonously out of the
compulsion of the reproduction of social life without being reflected upon and
confronted with the declared political self-understanding of social groups’ (Habermas,
1970; p. 59-60).

Although Habermas admits that the developrhent of new techniques, on the one hand,
are still governed by ‘needs’ and their historically determined interpretations, that is
value systems, on the other hand the social interests still play a major part in this
developmental process. In Habermas’ words; ‘the social interests, as reflected in the
value systems, are regulated by being tested with regard to the technical possibilities
and strategic means for their gratification. In this manner they are partly confirmed,
partly rejected, articulated, and reformulated (Habermas, 1970; p. 67). But the existing
connection between social and technological is not a non-problematic one. First,
although technical progress is still determined by social interests arising to reproduce
social life, they do not necessarily represent the self understanding of social groups
due to power relations that are active within the social structures. Second, as a
consequence of the first, the new technical potentials intrude unprepared into the
existing forms of life conduct, widening the gap between un-reilected goals of social

groups and the rationality of technical progress.
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The power relations referred to by Habermas means that the relationship between :
means and ends, between technology and its use, does not necessarily take into
account ‘the social groups’ that use and are directly or indirectly affected by
technological developments. For example; ‘the advisory bodies concerned with
research policy give rise to a new type of interdisciplinary, future-oriented research,
which ought to clarify the immanent developmental state and social preconditions of
technical progress in connection with the cultural and educational level of the society
as a whole’ (Habermas, 1970; p. 73). While on the one hand these technological
developments, according to Habermas, make it possible to confront the self
understanding of social institutions with existing and available technology, on the other
hénd, they equally re-orient their needs and declared goals. In other words the
relationship between technology and social does not work equally fluently in both
directions. The effect of the social on technological developments is partly blocked by
the power operating within the structure of the social that restricts the reflection of
feedback from technological engagement to technological development. The
overtaking of the power brought about by technological developments, (which
Habermas refers to as ‘the system’ that is coupled with science, politics, bureaucracy
and economies) and applied to the social life without being reflected back onto the
system, stands as the major problem of the relationship between technological
developments and social life. While this observation forms part of an ‘is’ situation, the
'should be’ of the same relationship is again potentially hidden in the éetting of the
problem. Habermas explains; ‘the formulation of a long-term research policy, the
preparation of new industries that utilise future scientific information, and the planningr
of an educational system for a qualified younger generation whose jobs are yet to be
created are part of and endeavour to direct consciously what has previously taken
place spontaneously and without planning; the mediation of technological progress with
the conduct of life in large industrial societies. This endeavour embodies the dialectic of

enlightened will and self-conscious potentiaf (Habermas, 1970; p. 73).

Habermas’ above view of the problem of relationship between technology and society
can be further explained by referring to the concepts of ‘work’ and ‘interaction’, a
categorical framework that Habermas uses to explain the problem. Work or ‘purposive
rational action’ for Habermas is the instrumental action or rational choice or their
combination, which is governed by technical rules based on empirtical knowledge.
Interaction on the other hand is the communicative action (Habermas, 1970; p. 92).
The problem, according to Habermas is the ideological location and framing of these

two action types. He explains; ‘it is a singular achievement of this ideology to detach
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society’s self-understanding from the frame of reference of communicative action and
from the concepts of symbolic interaction and replace it with a scientific model.
Accordingly the culturally defined self-understanding of a social life-world is replaced by
the self-reification of men under categories of purposive-rational action and adaptive
behaviour (Habermas, 1970; p. 106). In short the overtaking of communicative action
(interaction) by the purposive rational action (work). This in turn leads to the extension

of the ideological power and domination of technocratic consciousness over the public

or social consciousness.

Fee'nberg explains the same overtaking through the initial concepts mentioned i.e.
system and life-world; ‘Habermas distinguishes between system, media regulated
rational institutions, such as markets and administration, and life-world, the sphere of
everyday communicative system. The central pathology of modern societies is the
colonization of life-world by system. This involves the over-extension of success-
oriented action beyond its legitimate range and the consequent imposition of criteria of
efficiency on the communicative sphere’ (Feenberg, 1996). Although Feenberg
criticises Habermas for not suggesting a solution to the problem that is clearly defined,
Habermas does suggests communicative action within the public realm as a solution to
the problem of the domination of instrumental or purposive rational action. ‘Through the
unplanned socio-cultural consequences of technological progress, the human species
has challenged itself to learn not merely to affect its social destiny, but to control it. This
challenge of technology cannot be met with technology alone. It is rather a question of
setting into motion a politically effective discussion that rationally brings the social
potential constituted by technical knowledge and ability into a defined and controlled

relation to our practical knowledge and wilf (Habermas, 1970; p. 61).

1.8.4 Herbert Marcuse (1898-1979);

Herbert Marcuse is a former student of Martin Heidegger as well as a co-founder of
Frankfurt Institute for Social Sciences. He is best known for his book ‘One Dimensional
Man’ (1964) which was taken as the bible of radical leftist student rebels after 1968 in
West Berlin, New York and Paris (Kellner, 1991; p. xi). It s important to notice
Marcuse’s relation to these social events, because they are essential for understanding
his conception of technology. Although initial links can be established between
Heidegger and Marcuse, their theory of technology essentially differs from each other.
This difference arises mainly from Marcuse’s Marxist analysis. Marcuse takes

Heidegger's philosophy a step further and makes it one of the most powerful theory
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regarding technology, and one which opens a different path to understanding society —

technology relationship; namely Social Constructivist studies of technology.

Marcuse’s critique of technology is part of his historical analysis of the decline of
individualism starting from bourgeois revolutions to the rise of modern technological
society. What Marcuse calls ‘one-dimensional society’ and ‘one-dimensional man’ is a
result of the development of modern industry and technological rationality which had
undermined the basis of individual rationality. The development of capitalism and
technology brought about an advanced industrial society, a parallel increase in
economic and social systems as well as administration and domination following these
developments (Kellner, 1991; p. xix). Loss of critical rationality and the development of
a one-dimensional thinking, according to Marcuse, is the result of the concepfs of
efficiency and power of administrative developments within these systems. While
criticising these systems Marcuse states; ‘We live and die rationally and productively.
We know that destruction is the price of progress as death is the price of life, that
renunciation and toil are the prerequisites for gratification and joy, that business must
go on, and that the alternatives are Utopian. This ideology belongs to the established
societal apparatus; it is a requisite for its continuous functioning and part of its
rationality (Marcuse, 1964; p. 145).

This understanding according to Marcuse corresponds to a given reality and forms a
false consciousness, which preserves and contributes to the existing false order of
facts. It is this false consciousness which in turn is embodied within the technical
apparatus that reproduces the existing false order (Marcuse, 1964; p. 145). Although
the ‘technical apparatus’ as referred to it by Marcuse covers both technology and the
social system (as well as its sub-sections, such as administration, economy, power,
domination) he sees the former (technology) as ‘the sinister force’ of the latter. In his
own words; ‘In the social reality, despite all change, the domination of man by man is
still the historical continuum that links pre-technological and technological Reason.
However, the society which projects and undertakes the technological transformation of
nature alters the base of domination by gradually replacing personal dependence with
dependence on the ‘objective order of things’ (on economic laws, the market efc.)...
The limits of this rationality, and its sinister force, appear in the progressive
enslavement of man by a productive apparatus which perpetuates the struggle for
existence and extends it to a total international struggle which ruins the lives of those

who build and use this apparatus’ (Marcuse, 1964, p. 144).
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Instead of Huxley's ‘Literature and Science’, Marcuse uses Logos and Eros to
represent the two worlds’. The ontological link between the two worlds, according to
Marcuse is broken which not only leads to the neutral understanding of scientific
rationality, but also tends to explain wo/man’s life through the general laws of the same
scientific rationality. Once science takes on a virtual character of neutrality it ‘suspends
judgment on what reality itself may be, or considers the very question meaningless and
unanswerable. Made into a methodological principle, this suspension has a two fold
consequence; (a) it strengthens the shift of theoretical emphasis from the metaphysical
‘What is...?’ to the functional ‘How...?7’, and (b) it establishes a practical (though by no
meéns absolute) certainty which, in its operations with matter, is with good conscience
free from commitment to any substance oultside the operational context... proved In its
effectiveness, this conception works as an a priori — it predetermines experiehce, it
projects the direction of the transformation of nature, it organises the whole’ (Marcuse,
1964; p. 151). Understanding of nature through the instrumentality of science turns into
seeing nature as the stuff of control and organisation which also forms the a priori to
the development of particular technical organisation. But again, this seemingly neutral
loop between nature and technology does not, according to Marcuse, form a neutral
closed loop. Instead it produces other side effects, such as that of the formation of
technics which becomes the universal form of material production, circumscribing

cultures and projecting a different ‘world’ (Marcuse, 1964; p. 154).

For Marcuse, domination is an overarching concept in explaining the relationship
between technology and the social uses to which it its put. Although at an initial
analysis, technology may seem neutral towards the uses to which it is put, the domain
of the technical capability is given to it (and restricted) by the scientific thought and
scientific discourse. According to Marcuse, a closer relationship exists between ‘the
universe of scientific discourse and that of ordinary discourse and behaviour (Marcuse,
1964; p. 155) in which both are driven by the same logic or rationality of domination
Inherent in scientific discourse. Technology in other words appears as an internal part
of the link between the scientific discourse and the discourse of everyday. While pure
sclence, according to Marcuse is value free which does not necessarily project any
practical ends, or is not affected by the ends/uses assigned to its outcomes, it tends to
explain nature through quantifiable characteristics and strips it from its qualitative

character. Reflection of this scientific rationality on everyday life is the explanation of

’ Marcuse develops the concepts of Logos and Eros in his 1955 book ‘Eros and Civilisation’
(Boston, Beacon Press, 1955)
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social through the same quantifiable rationality and loss of its qualitative
characteristics. Marcuse quotes Holkheimer and Adorno to explain this loss; ‘By virtue
of the rationalisation of the modes of labour, the elimination of qualities is transferred

from the universe of science to that of daily experience’ (Horkheimer & Adorno, quoted
in Marcuse, 1964, p. 157).

But how does Marcuse relate this scientific rationality to technology and domination?
Simply, by referring to the instrumentalist character of the scientific rationality. The new
scientific rationality, according to Marcuse, developed under an instrumentalist horizon
which forms a universe of discourse where science observes, calculates, and theoriées
from- a position within. And it is this universe of discourse which Is characterised by
technology of a specific kind; a technology which bears domination as part of its
internal form. He states; ‘the internal instrumentalist character of this scientific
rationality which it is a priori technology, and the a priori of a specific technology -
namely, technology as form of social control and domination’ (Marcuse, 1964; p. 157-
8). Domination is now, according to Marcuse, part of this specific technology where it is
not applied ‘through’ technology but ‘as’ technology, legitimating the expanding political
power (Marcuse, 1964; p. 158). While on the one hand submission to technology (the
technical apparatus) brings an increase in productivity of labour, efficiency and comfort
on the other side, it legitimates the domination and control of the scientific rationality
over social life and freedom. Technology in other words protects and enables the
continuation of existing dominant ideology and control (inherent initially in scientific
rationality) by locating/hiding domination within its own inherent structure. The result
according to Marcuse is a turn Iin the basis of technology, ‘the liberating force of
technology - the instrumentalisation of things — turns into a fetter of liberation; the

instrumentalisation of man’ (Marcuse, 1964; p. 158-9).

It is important to notice how Marcuse traces domination as a way of social control
(through scientific comprehension and mastery of the Nature) from scientific rationality
to technology in order to understand how he comprehends a change towards a ‘freeing’
technology. For Marcuse, this can only be realised through a change in ‘the scientific
project’ itself which alters the logic of technology. He states; ‘the change in the direction
of progress, which might serve this fatal link, would also affect the very structure of
sclence — the scientific project. Its hypotheses, without losing their rational character,
would develop in an essentially different experimental context; consequently, science
would arrive at essentially different concepts of nature and establish essentially

different facts’ (Marcuse, 1964; p. 166-7). Unless there is a change in the structure of
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scientific rationality, technology cannot attain the freeing character that it now only

seemingly have.

In conclusion, if we are to summarise the relationships and technology’s location
among them, identified by Marcuse, we can talk about a web of interlinked concepts.
First one of these is that of scientific rationality and nature as its ‘hidden subject’ as
referred to it by Marcuse. The project of scientific rationality, according to Marcuse,
turns ‘nature’ into the mere stuif of its theory and practice. Following from this comes
the construction of a technological universe or means in themselves. In other words,
thé technological rationality takes the study of nature ‘as such’ (the outcome of
scientific rationality) and produces seemingly neutral means out of them. These tools
open up a whole range of possibilities towards the establishment / identification /
realisation of ends in the object world. These possibilities according to Marcuse form a
‘hypothetical’ system that is dependent on the validating or verifying subject that is the
user (Marcuse, 1964; p. 168-9). It is at this stage that the means offered by
technological rationality meet the world of ends. In Marcuse’s words; ‘The process of
validation and verification may be purely theoretical ones, but they never occur in a
vacuum and they never terminate in a private, individual mind. The hypothetical system

of forms and functions becomes dependent on another system — a pre-established

universe of ends, in which and for which it develops. What appeared extraneous,
foreign to the theoretical project, shows forth as part of its very structure (method and
concepts); pure objectivity reveals itself as object for a subjectivity which provides the
Telos, the ends. In the construction of the technological reality, there is no such thing r
as a purely rational scientific order; the process of technological rationality is a political
process’ (Marcuse, 1964; p. 168-9). It is important to notice that what was seemingly
neutral (means for themselves), which was following from the seemingly objectified
scientific rationality, is, according to Marcuse, both dependent and are linked to the
world of the social or the ‘universe of ends’ guided by a political project. This results in
a project which the concepts of control, particular interests and continuation of the
existing social order, are ‘veiled’ behind the promotion of well being, efficiency,
Improvement in the quality of life, etc. Technology as the driving force of this political
project then appears as the ‘sinister force’ where man and nature becomes objects of
organisation and control. ‘In other words, technology has become the great vehicle of
reification — reification in its most mature and effective form’ (Marcuse, 1964; p. 169).
Or as Kelner summarises it in his foreword to Marcuse’s One Dimensional Man: ‘/n the
one-dimensional society, the subject is assimilated into the object and follows the

dictates of external, objective norms and structures, thus losing the ability to discover
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more liberating possibilities and to engage in transformative practice to realise them’

(Kellner, 1991; p. xxvii).
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1.9 Technological Determinism

it is not possible, to run a course aright when the goal itself has not been rightly
placed. Now the true and lawful goal of the sciences is none other than this; that
human life be endowed with new discoveries and powers’ (Francis Bacon, 1955; p.
499).

1.9.1 Introduction and General Characteristics

There are different theories and no single source of origin in regard to the first use of
the term ‘Technological Determinism’. According to Kline, the term is first used by
social scientists and historians, during the early Cold War, in order to criticise Marxist
theories of technology and society (Kline, 2002; p. 15495). Today, according to the
same source, technological determinism is a controversial theory about the relationship
between technology and society. The thesis of technological determinism finds its roots
in previously discussed individuals’ ideas such as Ellul, Heidegger and Habermas. It
could also be understood as a theory that collects, refines and develops these
philosophers’ ideas into a powerful and influential, as well as one of the longest popular
thesis about technology-society relationship. Two related claims are central to the
theory of technological determinism’s thesis; ‘7- the development of technology
proceeds in an autonomous manner, determined by an internal logic independent of

social influence; and 2- technological change determines social change in a prescribed
manner (Kline, 2002; p. 15495). '

Klaus Krippendorff's explanation of technological determinism is similar to that of
Kline’s; ‘The belief that technology develops by its own laws, that it realises its own
potential, limited only by the material resources available, and must therefore be
regarded as an autonomous system controlling and ultimately permeating all other
subsystems of society. Evidence for the first proposition is largely taken from the
natural history of technology, its progressive character and the co-occurrence of
independent inventions. Evidence for the second proposition stems from the
unwarranted generalisation; everything that is invented Is ultimately installed and
ignores human playfulness, individual and collective interests and man’'s cognitive
limitations. The conclusion is nevertheless supported by the fact that technology has
indeed penetrated all spheres of human existence from interpersonal communication to
definitions of the quality of life in technological terms’ (Krippendorff, 1986; p. 45). Both,

In Kline’s and Krippendorif's descriptions two main characteristics of technological
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determinist thesis appear as significant areas where a deeper analysis can be carried
out. These are the two most important characteristics assigned to technology by
determinist theory. First one is that ‘technology is out of control. The rate of
developments in technological environments cannot be predicted or controlled due to
the complexity and the fast rate of change in life. Changes and eftects brought about
by technology cannot be predicted. Accordingly technological development and
technological change has a linear and autonomous trajectory. The second is that the
technological developments are the determinant of social change. Change in society Is
determined by the autonomous development of technology. Technology has become

the cause rather then results of social changes.

1.9.2 Autonomy of Technology

Langdon Winner, one of the leading academic following technological determinist
thesis, initially picks up the idea of ‘autonomous technology’ from the increasing
appearance of the issue in literature rather than philosophy of technology alone. He
states; ‘Tﬁis notion (autonomous technology) is, at least on the surface, patently
bizarre has not prevented it from becoming a central obsession in nineteenth and
twentieth-century literature. For some time now, the writings of many of our most
notable poets, novelists, scientists, and philosophers have been haunted by the fear
that somehow technology has ‘run amok’, is ‘no longer guided by human purpose,’ is
self-directing’, or has ‘escaped all reasonable Ilimits® (Winner, 1977; p. 13). While
these accounts, according to Winner, take different shape or form, they all points to the
autonomy of technology which is understood to be ‘a general label for all conceptions
and observations to the effect that technology is somehow out of control of human
agency’ (Winner, 1977; p. 15). The theories that Winner explores in his book
‘Autonomous Technology’ (1977) all maintain that far from being controlled by the

desires and rational ends of human beings, technology now governs its own course,

speed and destination.

When broken down into smaller components, the thesis of autonomy reveals itself
through the questioning of the ‘mastery’ of human beings over technology. Winner
suggests a three fold checklist to question the mastery over technology. He asks; ‘How
thoroughly do people know their own technology? To what extend do men [sic] control
technology? Is technology a neutral tool to human ends? (Winner, 1977; pp 27-29).
According to Winner the answer to the first question is clearly ‘very little’. One reason

for this is the fact that technical knowledge in modern society is highly specialised and
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diffused for most people to grasp the whole. It is only a minute segment that is
comprehended where ‘the rest of the technical activity and apparatus that surrounds
each individual remain largely un-comprehended. Knowledge of how things are put
together and how they work exceed the grasp of everyone other than the expert
directly concerned with the particulars’ (Winner, 1977; p. 27). Accordingly if mastery is
to have a complete vision and control of something from the beginning to the end,
Winner concludes that such ‘mastery in the technological society is increasingly rear
(Winner, 1977; p. 28). The technical apparatus and technical systems according to

Winner, by nature forbid a perspicuous overview.

Winner turns to modern literature to be able to answer the second question (the extent

of control) where he finds several reasons to show that this control is understood more

as ‘paradoxical’ than ‘absolute’. Some of these are; ‘a continuing and ever-accelerating

process of technical innovation in al spheres of life, which brings with it numerous

unintended’ and ‘uncontrolled’ consequences in nature and society; technical systems

entirely removed form the possibility of influence through outside direction, which

respond only to the requirements of their own internal operations’ which takes him to

the conclusion that ‘the same technologies that have extended man’s control over the

world are themselves difficult to controf (Winner, 1977; p. 28). In some regards these

unintended and uncontrolled consequences also lead to the answering of the third

question which is the neutrality of technology. Again in Winner's words; ‘although

virtually limitless in their power, our techno!ogies are tools without handles. Often they
seem lo resist guidance by preconceived goals or standards. Far from being neutral,

our technologies provide a positive content to the area of life in which they are applied,
enhancing certain ends, denying or even destroying others’ (Winner, 1977; p. 29).

Once a direct means — ends relationship starts to expand and lead to the arising of

unintended or uncontrolled ends, new tools that will provide the means to achieve

these new ends becomes inevitable and necessary. In other words technology starts

dictating / necessitating itself through the unintended outcomes it provides. This then

takes us to the initial claim where ‘technology now governs its own course, speed and

destination’. In Winner's summary; ‘the loss of mastery manifests itself in a decline of

our ability to know, to judge, or to control our technical means. It is in this general

Waning of intellectual, moral and political command that ideas of autonomous

technology find their basis’ (Winner, 1977; p. 30).

Immanuel Kant describes the concept of autonomy as; ‘the fundamental condition of
free will — the capacity of the will to follow moral laws which it gives to itself (Kant,

1956; p. 34). Attributing autonomy to technology (as opposed to heteronomy which is
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‘the rule of the will by external laws’) reverses the control between the object
(technology) and the subject (human beings). In other words if technology is not ruled
by human beings and it defines its own governing rules, then the relationship between
technology and human agency is reversed where technology becomes the ruling
agent. In this regard technology is attributed a ‘life of its own’. But where does this life
come from and establishes itself as an autonomous being in/through technology?
According to Winner one theory for this is that ‘human life transferred into artifice. Man
export their own vital powers — the ability to move, to experience, to work, and to think
— into the devices of their making. They then experience life as something removed

and alien, something that comes back at them from another direction’ (Winner, 1977; p.

34). But the theory that technology now not only is autonomous but also the

determinant of social life is more complex than this simplified explanation.

1.9.3 Technology as the Determinant of Social

According to Marx behind every technological system that seems autonomous in terms
of the controlling power it bears, there is always a human figure, such as that of the
‘master’ who takes up and manipulates this power that has passed from wo/men to the
machine. He states; ‘The alien being to whom labour and the product of labour
belongs, to whose service labour is devoted, and to whose enjoyment the product of
labour goes, can only be man (sic) himself. If the product of labour does not belong to
the worker, but confronts him as an alien power, this can only be because it belongs to
a man other than the worker (Marx, quoted in Winner 1977; p. 40). Technological
determinist view, although accepting this as an initial historical fact, opposes it in terms
of where it stands now. For the determinist view the human figure, be it a master or a
group of elite is no longer required for the technology which is the exploiting subject. In
Winner's words; ‘The master is in a true sense a redundancy, and his governance is
ornamental rather than decisive. The privileged position of an elite or ruling class is not
proof that it steers the mechanism but only that it has a comfortable seat for the ride.
Ultimately the steering is inherent in the functioning of socially organised technology
itself such that any elite, class, or ruling body ‘at the helm’ would be forced to follow its
necessary course’ (Winner, 1977; p. 41). This is one of the most important points within
technological determinism which also forms the basis of its difference from the social

constructivist understanding of technology — society relationship that will be dealt with

In the following section.
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When we look at this process more in detail, we can always identify a person or a
group behind the changes taking place in regard to technology. At the level of
technological development, one finds engineers, technicians, managers who are
consciously making decisions to enable the development of certain technologies. Again
at the level of use we see that individuals or groups are making conscious decisions in
relation to the selection, application, renewal or utilisation of certain technologies over
the others. But for Winner these are only virtual and within a pre-defined set of
selections, or directions provided both by the complexities of fast technological
developments and more importantly by that of non-uniform social systems. As Winner
states; ‘Political and economic actors of the world’s nation-stakes make consciOus
decisions about what kinds of technological development to encourage and then carry
out these decisions in investments, faws, sanctions, subsidies, and so on... The
modern history of technological change is, therefore, not one of uniform growth. It is
instead a diverse collection of patterns rooted in specific choices that individuals,
groups, and nations have made for themselves and imposed on others’ (Winner, 1977;
p. 54). Still, the conscious decisions made by few does not necessarily refer to a
control of the social over technology. The collective reality of the decisions made
presents us with a complex system that embraces and overtakes the individuals’
decisions. Quoting Ellul, Winner explains; ‘To me the sociological does not consist of
the addition and combination of individual actions. | believe that there is a collective

reality, which is independent of the individuals’ (Ellul, quoted in Winner, 1977, p. 63).

Marx uses the term ‘forces of production’ to define not only the technologies we use but
also the relationships that enable them. For Marx, the forces of production are the
determinants of the nature of society. He states; ‘In acquiring new productive forces
men (sic) change their mode of production; and in changing their mode of production,
in changing the way of earning their living, they change all their social relations. The
hand-mill gives you society with the feudal lord; the steam-mill, society with the
industrial capitalist (Marx, 1963; p. 109). In other words the characteristics of the
forces of production determine the structure of society. Who we are and how we live
our lives is determined by not only what we produce but also how we produce it.
Changes and technological developments, according to Marx, bring a parallel change
to the mode of production which leads to certain relations of production that at the end
defines the nature and structure of a society. Certain modes of production necessitate
certain rélations that lead to the understanding that social is determined (in this case
through necessitating specific relational structures) by technology. In Marx’s words;

‘With the acquisition of new productive faculties, men (sic) change their mode of
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production and with the mode of production all the economic relations which are merely
the necessary relations of this particular mode of production’ (Marx, quoted in Winner,
1977; p. 80).

The free will of people, (who find themselves surrounded by previously acquired ‘forces
of production’ and their associated ‘social forms’), becomes suspicious and bound with
a historical materialism. Marx remarks that each generation is strongly conditioned or
informed by a technological inheritance that it in no sense ‘chose’. ‘Means of
production’ he concludes ‘do not depend on free wilf (Marx, quoted in Winner, 1977, p.
83). A second point that supports the argument on free will is the relationship between
techndlogy and the evolution of human needs. ‘Needs’ according to Marx ‘are not
present in any simple, finished form in man’s biological composition. Instead they are
relative to and change with the condition of society at a given time and at a particular
stage in the forces of production’ (Marx, quoted in Winner, 1977; p. 83). In other words,
technologies enable ‘needs’ through giving structure to their appearance. The concept
of ‘needs’ according to Winner, contains two meanings; first a notion of ‘necessity —
things wanted because they comprise conditions for survival or basic human existence’
and a notion of ‘desire — things not strictly necessary but wanted for the satisfaction
they bring (Winner, 1977; p. 84). Once the technology is developed and used in pursuit
of achieving the ‘necessities’ (basic needs), they form a strong context for the ‘desires’
to be formed. It is, according to Winner, impossible to draw a strict line between the
basic necessities and the desires which combined in the concept of ‘needs’, all
together, becomes necessary for that time and place. The conclusion is that ‘the
development of productive forces not only generates variations on older needs but in a

true sense creates whole new ones’ (Winner, 1977; p. 84).

Winner argues that changes in technology, despite the fact that some people do make
conscious decisions at certain levels, add up to results that no one chose or control. He
states; ‘much of our ordinary contact with things technological, is exactly of this kind
(decisions made by others that affect us directly without our consent or input). Each
individual lives with procedures, rules, processes, institutions, and material devices that
are not of his making but powerfully shape what he does. It is scarcely even imaginable
what it would mean for each of us to make decisions about the vast array of socio-
technical circumstances that enter our experience’ (Winner, 1977, p. 86). Pertti Pelto’s
statement supports especially the second part of the same argument; ‘The evidence is
Strong that the introduction of a new technological device in a socioeconomic 'system

has produced very extensive direct and indirect modifications of work patterns,
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household maintenance systems, and other aspects of adaptive behaviour (Pelto,
1973; p. 178). The existence of the ideal process where individuals or groups perceive
their own interests, voice their desires and shape the development of technology they

will use, is rejected on these grounds.

Another objection to the idea of technology being determined by social is the argument
that many of the changes brought about by technological developments are
‘unintended’ or ‘unforeseen’ (as we have seen earlier) as well as being fast and
irreversible. Two thesis supporting the idea of socially controlled technology, which
Winner opposes are those that; a) the increase in the empirical studies of the ‘impacts’
of new and possible technologies that can enable citizens to contribute through
selecting from the alternatives after seeing these possible impacts, and b) to raise the
awareness of people who will be affected by these new technologies and enable them
to discover their real but unrealised interests and needs. According to Winner both of
these suggested solutions would simply not work. He states; ‘! am not persuaded that
the deficiencies In the program can be taken care of through increased doses of
research data or empirical theory. The fact that the discussion now wavers erratically
between analyses of causal impact and enthusiastic affirmations of free will is an
indication that there is something defective in our view of things, particularly in our
notions of choice and control... in many instances the ultimate effects we notice were
not in any real sense chosen either in the original innovation or in the course of
subsequent use... a new technology, particularly a new technique or apparatus, opens
a wide range of practical possibilities. It is ambitious as to use (which, of course,
includes misuse). In many cases the directions of its social application are not known in
advance. Modern history is filled with examples of inventions whose practical

implications were not known to the inventor (Winner, 1977; p. 91-92).

The possibilities offered by a new technology are not always ‘built in’ to it consciously
during its design. Instead technologies start picking up other possibilities on the way
during their diffusion within a social structure or a specific practice. As winner states;
‘the early days of each new technology are filled with a sense of pregnant possibilities,
along with a profound uncertainty about the eventual outcome. And there is a sense in
which we can say that a technical novelty has a life of its own as it finds its way into the
complex sphere of social practice (Winner, 1977; p. 93). The major problem of
technological planning, according to Winner is the uncertainty and uncontrollabilify of
the outcomes. As long as we do not know the full range of results and possibilities

coming out with the introduction of a new technology, the rational thinking that
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technologies are simply means employed for our defined ends (in a controlled manner)

becomes problematic. The means Winner states; ‘are much more productive than our
limited intentions for them require. They accomplish results that were neither
anticipated nor chosen and accomplish them just as surely as if they had been
deliberate goals’ (Winner, 1977; p. 96). It is these accumulated unanticipated
consequences that forms the drift of technological progress and our submission to it
that enable the determining power of our technologies. ‘If the term determinism still
applies to this pattern of change, it Is, paradoxically, a voluntary determinism, one

which serves us as long as we avoid demanding to know the outcomes too early
Winner, 1977; p. 99).

One final theme within the technological determinist thesis is that of ‘the technological
imperative’. In short the technological imperative refers to the necessity of restructuring
the environments required for the application of a technological innovation. Certain
conditions need to be fulfilled before a technology becomes operational and usetful.
This in turn refers to changes in social structures that are caused by the technologies
produced as explained earlier through Marx’s writings. According to Winner; ‘The logic
(of technological imperative) is the pragmatic rationale of necessary action. If you
desire X and if you have chosen the appropriate means to X, then you must supply all
of the conditions for the means to operate. To put it differently, one must provide not
only the means but also the entire set of means to the means... for this reason once
the original choice is made the action must continue until the whole system of means
has reached its proper alignment (Winner, 1977; p. 101-2). For example the idea of
cars as means to the end of travel, requires a sequence of actions such as those of,
manufacturing plants, roads, petrol stations etc. to sustain the idea of travel with cars.
Another one could be that of the introduction or the selection to use electrical
Instruments which needs power plants and production of electricity to sustain the initial
action or selection. In other words the selection of the initial idea, naturally leads to
other less selected actions which are now forced by the initial idea which may not in
other circumstances have been selected. One does not always know what will be
required once the initial idea is selected but is forced to adapt and follow the drift
supplied by the technological idea. Winner concludes that;, ‘Various technological
waves are crashing over us and people will simply have to adapt. They usually don'’t
say; here’s a process of social creation with many wide open possibilities available to
us, so let's make sure everybody is included in making the key choices. No, the
message has to do with what is inevitable and necessary’ (Winner, 1998).
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1.9.4 Criticisms on Technological Determinism

The first criticism about technological determinism comes from the fact that it takes
technology as the main focus point and the other sides such as social, political, cultural
and economic determinants of technology — society relationship as secondary. In other
words the setting of the problem and its being technology centred is what's criticised
about technological determinism. This makes it a one sided approach where some
other important determinants that have the potential to play a part in technology —
society relationship are seconded. As one of the leading academics in this school of
thought, Langdon Winner makes this apparent at the beginning of his book
‘A‘utonomous Technology’; ‘I would be the first to admit that the approach | have
chosen is one-sided and that it excludes much that is important in political and social
life’ (Winner, 1977; p. 18). Handling technology as a process developing through or
involving a series of stages usually from primitive to more advance does not appear
capable enough to represent all sides of this complex problem. Instead of being ‘uni-
linear’, technology today, as we will demonstrate in the following section is accepted to
have more of a multi directional character with more than one tract of development. In
this sense reducing technology to its essence and trying to project it on the relationship
between technology and society from the locus of technology alone, overlooks a

considerable pari of the problem, such as the social, political and economical context.

Another point that could be less obvious and harder to identify is the discourse created
by the technological determinist studies towards the identification and acceptance of
technology as the determinant of the social. Of course, the resolution or the
“identification of the characteristics of technology and demystifying them may seem to
be a neutral act where others can turn this into a positive force by acting on it
accordingly. For example, identifying technological production as isolated from society
can bring in more reaction towards more involvement of the public in the process. Then
again Feenberg criticises technological determinism for its discourse that tends to
accept technology as a result of the natural history instead of paving a way forward.
‘Determinism is a species of Whig history, which makes it seem as though the end of
the story was inevitable from the very beginning by projecting the abstract technical
logic of the finished object back into the past as a cause of development (Feenberg,
1992; pp 22-34).

This lack mainly comes from the identification of the process as neutral, understanding
of technology as autonomous and out of control. Once the scene is set with these
Criteria it becomes more and more difficult to give any credit to human beings or social

constructs towards the use of any initiative for a change or control. (But then again the
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identification of the problem can be seen as a way of opening possibilities towards a
way forward, which can rightly be as fulfilling for a substantive analysis). Most of the
writers who contributed to technological determinist view then, are now giving more
credit to the social side of the Issue as well as being more optimistic towards the
potential influence of the social in this process; Again Winner states; ‘Since the time |
wrote Autonomous Technology, I've become more aware of the fragility of large socio-
technical systems. What appears to be a juggernaut or unstoppable colossus usually
turns out to be something people hold together, or allow falling apart, depending on
how enough of them feel about it. Under the right set of circumstances it's possible for
there to be rapid change in ideas, policies, and structures... That's why I'm someWhat
more hopeful than | was when | wrote Autonomous Technology (Winner, 1998). He
then goes on to suggest that ‘more people stand up more frequently to announce their
own agendas and needs for projected paths of technical and social change, rather than

take somebody else’s story as the one that defines the possibilities’ (Winner, 1998).

42



Chapter 2; The Philosophy of Technology

1.10 Social Constructivist Studies of Technology

1.10.1 General Characteristics

Social constructivism is originally an approach well known in the area of the sociology
of knowledge. The concept moved first into science and then to technology studies,
where it was used predominantly to refer to studies emphasising sociological
approaches to these issues. The introduction and use of social constructivist
approaches in the philosophy of technology can be traced back to mid 80’s. Paul T.
Durbin observes; ‘Moving closer to a direct parallel to philosophy of technology, several
sociologists (and sociologically-oriented historians) in the mid-1980s extended their
constructivist studies, in an explicit way, to the study of technology, usually, of
particular technologies’ (Durbin, 1998; pp 43-55). Likewise Bijker Wiebe, one of the
leading figures in social constructivist studies of technology, traces the roots of social
constructivist understanding of technology, back to a historian; Thomas Hughes’
‘Networks of Power; Electrification in Western Society, 1880-1930" written in 1983
(Bijker, 1995). But the book that marks the beginning of social constructivist studies in
philosophy of technology studies comes from a combined effort between Bijker, Law
and Thomas, in 1987 called ‘The Social Construction of Technological Systems’. This
book initiates a new approach by setting its main principles that later on accelerated a
new and complementary school of thought against the powerful tradition of

‘Technological Determinism’ that dominated the Philosophy ot Technology for many

years.

Although the development of this new approach and its introduction to the philosophy
of technology follows and gains momentum with parallel developments in sociological
studies in related disciplines, the critique of the existing -standard image of technology
(introduced by technological determinist studies) marks the beginning of social
constructivist studies of technology. The main criticism starts with attacking the
autonomy concept assigned to technology by determinist studies; ‘The idea that
technology is socially shaped, rather than an autonomously developing force in society
or a primarily cognitive development, is not entirely new, but its present momentum and
precise formulation are quite recent. Social shaping models stress that technology
does not follow its own momentum nor a rational goal-directed problem-solving path
but is instead shaped by social factors’ (Bijker, 1987; pp 159-187). The question to start
with, according to social constructivists, is that ‘how can an activity initiated by humans
possibly be outside of society, an independent, autonomous variable?’ The autonomy

of technological determinism is replaced with a heteronomy thesis, which states that
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‘technological decisions are at their inner core triggered by human interests, desires,
and paradigmatic worldviews. In contrast to the instrumentalist approach, technological
decisions are not autonomous In regard to the means. The choice of the means

depends on non-technical assumptions’ (Leidlmair, 1999; pp 22-38).

Another criticism brought to technological determinism that helped the shaping of social
constructivist studies, was its lack of attention to empirical studies on technology. The
deterministic conceptions of the models of technological change claimed to be
inadequate, and a need for more realistic models of both science and technology was
expressed through the social constructivist approach. A methodological approach was
used to re-model technological change, which is based on empirical studies as well as
a theoretical conception of the historical change of technology. Instead  of
understanding and explaining the development of technology as mere succession of
more effective machines with purely technical reasons behind their development, the
methodological relativism searches for the success or failure of technology and the
reason behind technological change in other factors, such as social conditions. ‘The
alternative view (social constructivist) is that the rate and direction of technological
development is shaped by society. In this approach the interaction between society and
technology is primatrily seen as one in which social conditions are the primary impetus

for the convergence of existing technologies and research into new fields (Hoare,
1997; web.).

The search for a toolkit that will help the understanding of the heterogeneous context
surrounding technological decisions, technological change, and production, according
to social constructivism requires an equally heterogeneous and interdisciplinary
approach. Accepting technology as neutral and isolating it from other areas will only
help a one-dimensional approach and will not be realistic. The social constructivist
approach handles technology from its very first stage of development which occurs
within a society, and is naturally defined by its conditions and characteristics. The
values, consequences and any Kinds of social constraints are reflected in the blueprint
of a technology as well as in its use after its production. The relationship between
technology and society from the early phases, as opposed to technological

determinism, is one, which is seen as a construct, which could be understood and

altered to change the course of development of technology.

This brings the possibility that a truthful grasp of the relational processes can lead to

the control of technology. Instead of a pre-determined path outside the social, choices
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for technological processes exist within the social interactions. These could only be
grasped through studying the complex relations within social interactions. The
possibility that our technologies could have been different, worked better, and be more
user-friendly becomes a challenge to be explored within social constructivist
approaches to technology. The social is there before the technological innovation and it
gives way to any innovation through its internal relations. Only the results of such a
production can be hard to predict, and those results in turn reproduce, change and
redistribute the characteristics of existing social structures, which will be the base for
the next generation of technological production to come. The cycle will go on with
social shaping technology and the technology reproducing social. Handling technology

out of this cycle, according to social constructivism is not realistic and the idea of ‘pure’

technology does not make sense.

This general overview shows some characteristics of social constructivist studies of
technology, which can now be analysed in detail. These are; first the study of the
‘heterogeneous relationships’ in dealing with society — technology relationship. Second
comes the thesis that ‘technology is socially constructed’ and in most cases the
influence of the social on technological has to be studied together instead of an
isolated study of technology on its own. Third characteristic is, as a result of one and

two, the possible ‘controllability of technology’'.

1.10.2 Heterogeneous context

Instead of determinism’s ‘autonomous’ concept, social constructivism places
technology within a heterogeneous context. Immanuel Kant defines heteronomy as the
opposite of autonomy that is the ruling of the will by external laws or forces, rather than
its own. The origin of ‘autonomy’ within the determinist view lies in the isolation of
technology from its context and its study as neutral. Social constructivism opposes this
approach and places technology in the context of social constructs. As a result of this
approach, technology is neither purely value free, nor autonomous. Bijker and Law, in
their influential book, ‘Shaping Technology / Building Society’ explain this view as; ‘we
need to remind ourselves that when we talk of the technological, we are not talking of
the ‘purely’ technological — that no such beast exists. Rather we are saying that the
technological is social. Already, then, we find that we need to blur the boundaries of
categories that are normally kept apart. There is no real way of distinguishing between
a world of engineering on the one hand and a world of the social on the other (Bijker &

Law, 1992; p. 4). This is basically a search for removing the boundaries between the
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two disciplines and opening a path towards a multidisciplinary way of studying
technology. This multidisciplinary approach also forms the basis of the heterogeneity
concept coming from adding technology to society and understanding both as the
initiators of the setting where ‘technology’ can be studied. An even-handed approach is

applied so that neither technology nor the social is left behind as black boxes and

unexplored areas.

Studies in areas such as history, sociology and anthropology place technology and
society in a symbiotic relationship where an attempt to understand the change in one or
the other has to consider both. Individuals, groups, institutions all play a part in the
conStruction process of any technology where the technology produced changes the
variables of these constructs within the society. ‘Social constructivism includes a
conception of technological development as a contingent process, involving
heterogeneous factors. Accordingly, technological change cannot be analysed as
following a fixed, unidirectional path, and cannot be explained by reference to
economic laws or some inner technological "logic." Rather, technological change is
best explained by reference to a number of technological controversies,
disagreements, and difficulties that involve different actors or relevant social groups,
which are groups of actors that share a common conceptual framework-and common
interests. These actors or groups engage In strategies to win from the opposition and to
shape technology according to their own plan’ (Brey, 1999; pp 64-73).

The study of these actors or groups extends towards mapping how the interests,
powers and worldviews affect or inform the decisions made during the production of a
technology. The complexity or the heterogeneity of these relationships comes from the
context where social constructivists locate their studies. A deeper look into these
complexities reveals two different outcomes within social constructivist studies. a)
Products of technology are nothing but an objective mirror and materialisation of ideas
In our head. Technological decisions are made by individuals who produce technical
artefacts. If we want to criticise products of technology, we have therefore to criticise
those inner ideas in the head of the engineer. The human-made technological artefacts
are not problematic; the problem is human beings. They are responsible for their
products. b) According to the second alternative of the heteronomy thesis of
technology, technological products are not just a mirror of ideas in our head. But
neither is there a blind course of technological development, which determines our
mental state, as technological determinism might assume. Mental states and products

of technology are created by a third factor. This third factor comprises the social habits
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and rituals, which shape not only our individual mental states but also the products of
technology (Leidimair, 1999; pp 22-38).

One way of analysing these systems is through the establishment of ‘technological
frames’, which embody the interactions and relationships between the actors, groups
and institutions. This is not only restricted to the interaction between different groups,
but it involves also the study of the relationships, power and interaction among the
members of a single group, which informs the process of production of a specific
technology. Regardless of the group’s definition, function, and relation to the process of
technological production, the same way of analysis through technological frames can
be épplied to resolve and locate their relative influence. Technologists, users,
suppliers, etc. are treated in the same way. Introduction of the concept of technological
frames into the study of technoldgy also reflects the heterogeneous understanding that
tries Involving at least comparably a more holistic approach. The heterogeneous
system of technological frames is not only used to explain the complex relationships
bringing out technologies, but also to explain the effect of existing or produced
technologies, on the interactions, groups, institutions and their constructs such as
social relationships and cultural properties. The interwoven relationship i1s both a
complete cycle and a symbiotic one. It is only through the study of effects of both onto

each other, that a realistic model of technology — society relationship can be produced.

1.10.3 The Social as the Determinant of Technological Change

Opposed to the technological determinism’s thesis that ‘technology is the determinant
of social change’, social constructivist studies handles ‘the social as the determinant of
technology’. This is mainly because of the emphasis made on the production stage of
the technology, and its initiation or innovation, more than its diffusion within the society.
A technology without a particular and useful functionality is naturally expected to be
unsuccessful commercially. Again a poor design as well as a design, which is too far
ahead of its time, is less likely to grasp the social context it needs to exist. Society will
accept or reject a specific technology, which will inform the design or production of
another technology to replace the rejected one, or another technology to succeed the
accepted one. Social constructivism builds on such empirical observations and studies,
the idea that the characteristics of a society define the existence or the possibility of a
technology, its design and innovation. In other words the social determines

technological change, production and existence.
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The empirical studies made within this school of thought reveal a different and more
detailed picture where society and technology stand together. The linear process of
technological innovation, which was offered and supported by technological determinist
views, suggested that technology starts with a theory, which is converted into an
application and introduced into the society. Instead, social constructivist studies handle
this whole linear process as located parallel to, or even within, the societal context
where society affects this process at every point. As a natural result of this interaction,
technological innovation and change bears within it the characteristics of the social
processes that have been the basis/context for their initiation or production. This is why
the development stage of technology is more emphasised by social constructivist
studies. ‘Because it is during its development stage that many of the social and cultural
effects of a new technology are determined, through various processes of Social
negotiation and interpretation, it becomes important for philosophical studies of the
impact of technology on society and culture to take a closer look at this development
stage’ (Brey, 1999; pp 64-73). Although there is hardly any reference to the diifusion
stage of the technology produced, the impact of technology on society can be

interpreted as one, which is in large part determined by this social effect on technology,
transferred or refiected back to social.

Accepting technology as being socially shaped requires the search for a ‘script’ (not in
the technical but more In literary terms) or underlying process / rationale that can be
revealed and understood (revealing how the social and cultural impacts of a technology
correspond to decisions made during its development stage). Through the
understanding of this script, social constructivist studies aim to study and resolve the
relationship between technology and society. The study of the process involves,
different parties related and the politics of relationships, which leads us to the
possibility of an alternative technology. The study of technology does not isolate it from
social as it was in determinist view, instead a more fluid character is observed between
social and technical which is never stable or fixed. ‘In the process of construction,
technical factors can be transformed into political issues, or the other way round. The
technical and the social only gain a certain degree of stability when closure is achieved,
that is, when the social groups involved in designing and using the artefact decide that
the problems around it are solved (Aibar, 1996; p. 109-123). If the relationships and
processes can be demonstrated to have a rationale through its interacﬁons, politics and

so on, then the process can be altered which can result in different technologies. This

of course opens a completely new direction for philosophy of technology studies.
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The study of technology within the social constructivist approach goes on focusing on
this process of social and cultural impacts that determine the properties of
technological production and change. Again the concept of ‘technological frames’ is
used to explain the social's determinism on technological production and change.
Bijker’'s explanation of technological frame is; ‘A technological frame is the repository of
knowledge, cultural values, goals, practices, and exemplary artefacts shared by a
social group, which structures their attributions of meaning to objects and processes in
technical innovation, and their subsequent actions’ (Bijker, 1997; p. 32). The analysis of
technological innovation, within the social constructivist approach has to take into
account this collection of issues, which are handled as a frame around the process of
techhological production. A further analysis can be made through the internal
relationships / interactions of knowledge, cultural values, goals etc, among themsélves.
The frame is seen as a negotiation space, where characteristics and actions of relevant
parties are retlected to form the basis of technological production. Thus a connection is
also made between the analysis of these micro-level relationships and macro-level

context, such as wider social, political, and cultural milieu.

Once the social parties start being directly involved in the production of a technology, a
more democratic understanding starts to appear that leads suppressed and ignored
parties to have their own say. An inner political arena starts appearing where choices,
interests, value-judgements, power relationships all have an effect. This does not
necessarily mean that a periect democracy is achieved, but at least it takes the
process a step further than not being involved at all. This also becomes, according to
the social constructivist approach, the approval that technological production is a social
process with all the above characteristics involved. It is through the interaction of all
these factors that a technology can come to a conclusion or a final state. If these
factors are neglected or ignored one is bound to accept the determinist thesis.
Otherwise we have to start thinking about technological process and production as well

as technological change as something that has the possibility to be controlled.

1.10.4 Being in control of Technology

The thesis of control over technological production and technological change comes
from, first, the heterogeneous context and its characteristics and second, the social as
the determinant of technology. Accepting technology as socially shaped within a
heterogeneous context brings the idea that ‘they might have been otherwise'.

Technology is shaped into the form it is and it does not evolve from an inner logic. This
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means that once the factors shaping technology can be grasped, the technological
change and production can be controlled or at least altered. In order to be able to have
that impact under control, a decoding of the heterogeneous context and social
structures that shapes technology has to be made. The empirical studies within social
constructivism focus on the formation of models or toolkits that can reflect these
structures. This Is in other words an attempt to identifty and influence the complex
factors that exist in the production of technologies. That is why more than the
theoretical understanding of technology as applied in technological determinist studies
social constructivists put a considerable emphasis on empirical studies of its

relatibnships. |

It's only In its diffusion stage that a technology can be used in ways that weré not
actually foreseen or intended. Before the diifusion stage, intentions appearing within
social structures are the factors, which have effects on technological production. These
effects are the outcomes of conflicts, differences, or resistances. Bijker, identifies the
pattern of control through the identification of the parties involved and their
relationships to each other; ‘The pattern is that the protagonists entrepreneurs,
industrial or commercial organisations, government bureaucracies, customers or
consumers, designers, inventor, or professional practices — seek to establish or
maintain a particular technology or set of technological arrangements, and with this a
set of social, scientific, economic, and organisational relationships (Bijker 1992; p. 9).
There exists a strategic game/fight between the parties involved to control the resulting
technology through control over the process. The main interest of social constructivist
studies is to map these strategies deployed by the parties involved. How each party
deploy these strategies to box in the oppositions, and to stop them from taking the
process to a point other than their own. Simply everyone forces their own interests and
concerns and tries to dictate their own solutions based on their concerns and interests.
While this may pe seen as the cause at the micro-level, this time the overarching

macro-structures that identify societies are ignored.

Social constructivists assume that an end result or a technology can be achieved only if
these power relationships can come to an agreement where the relationships are
stabilised and the production of the technology Is enabled through these
heterogeneous relationships. ‘In general, then, if technologies are stabilised, this is
because the network of relations in which they are involved — together with the various
Strategies that drive and give shape fto the network — reach some kind of
accommodation’ (Bijker & Law, 1992; p. 11). This implies two things; first that the
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technological process is in one way or another affected by the relationships between
the parties involved and second, that a de-coding of these relationships can bring an

understanding of or control over the processes of technological production.

There is also a political discourse produced through social constructivist studies of
technology. Bijker and Law explain the emphasis of social constructivist studies as; ‘the
political agenda of social constructivist studies should be to show "the malleability of
technology, the possibility for choice, the basic insight that things could have been
otherwise’ (Bijker & Law, 1992; p. 13). The ‘interpretive flexibility’ of technologies, as
Brey refers to it, means that they have no objective or fixed properties but different
interprétations. This does not only include their social, cultural or functional properties
but also their technical contents and the way they work. And it is these characteristics
that are given to technology through the interpretations of relevant social groups. The
political agenda is to make those groups aware of their possible effect on the

production of future technologies they will be supplied with.

1.10.5 Critique

Social constructivism, in general, can be regarded as a corrective or complementary to
determinist theories. While it seems more realistic with its micro level analysis and
empirical models of the production of technologies, they lack a macro level analysis

usually forms the source of criticism brought to social constructivist studies of

technology.

Although there is a considerable focus on innovation stages of technology as one of
the major area within constructivist stUdies, the consequences of technical preferences
and selections are usually ignored and are not taken as the major concern to be
analysed. Only social groups and individuals that have a role in the production or
construction of technology are analysed within a technological frame, while on the
other hand social groups and individuals who are affected by these technologies are
ignored. Parallel to this distinction, a criticism brought by technological determinists is
that, they disregard dynamics beyond those revealed by studying the characteristics
and actions of relevant social groups. Dynamics such as deeper cultural aspects, social
origins of choices can hardly find a way into social constructivist studies, while the only
cultural and social choices dealt with are the ones considered relevant for the
Innovation stages of technologies.
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Although this leads to narrowness in scope and aims, social constructivists claim that
this Is not actually a fauit but a conscious feature of social constructivist studies. Philip
Brey, in his reply to Winner’s criticism explains; ‘Apparently, social constructivists have
chosen to draw the scope of their field so as to exclude analyses of consequences,
analyses of impacted social groups and initial settings of the agenda, and evaluative
and normative claims. These delimitations, then, may not point to inherent flaws in their
methodology, but only to narrowness in their methodology and in their aims’ (Brey,
1999; pp 64-73). A chosen methodology, and its being non-accidental, does not mean
that it is right or true. The methodological criticism brought to social constructivism still
holds. The micro level analysis within social constructivism does not in any sense
locate itself within a macro level. Neither does the collection of these micro level
analyses help In the construction of a macro level understanding of techhology.
Although these micro level analyses are most of the times realistic and consistent, they

need a supplementary context that is the macro level analysis.

The reason for the distinction between innovation of technology and its diffusion is
because of the denial of unintended effects of technology within social constructivism.
The effects of technology are assumed to come from social constructs and their
reflection on its innovation phase. That is why the possibility of unintended effects of
technology is ignored within social constructivist studies. At this point technological
determinist studies criticises social constructivism for disregarding the unintended
effects. ‘An artefact in the role of exemplar (that is, after closure, when it is part of a
technological frame) has become obdurate. The relevant social groups have, in !
building up the technological frame, invested s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>