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Abstract

This paper examines how pragmatism can enhancetbetinderstanding of technology and

social responses to the problems that technologptes. | begin by offering a superficial reading
of the relationship between technology and valmedahn Dewey. Dewey appears to take an
instrumentalist view of technology that sees tetbgy as value-neutral. This view is seriously

flawed, as shown especially well by scholars wagkim the Social Construction of Technology

approach. | then develop a pragmatic/constructalistrnative approach to technology based on
Charles Sanders Peirce’s semiotics that sees tegynas fundamentally constructed and

therefore value-laden in ways quite similar to ®€OT program. But whereas the SCOT
program is quite limited in its ability to criti@zthe values embedded in technology, the
pragmatic/constructivist alternative is inherentijtical because of the way it uses science,
understood as hypothetical, experimental reasathiagis responsive to experience, to promote
critical inquiry into technology.
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A Scottish Sheep named Dolly is the mascot of th® @ntury. The first cloned mammal
foretells a revolution in biotechnology and med&gvery bit as profound as that brought about
in communications and engineering by the firstfiarél satellite. Stanley Kubrick’'2001: A
Space Odysseag almost prophetic in that the first scientifimmph of the new millennium, the
cloning of a primate, could bring the next stepriman evolution, a real life monolith that starts
us on our own search for our origins dr@mo novusBut if Dolly is similarly promising, she is
just as dangerous. Dolly raises the dark specter sciety of genetically manipulated people,
selected and designed to be slaves or conquista@lmision of society before only possible in
the imagination of science fiction writers. In bathses—and in many others in contemporary
society—the technologies that make possible a brasw world of human progress and
achievement also make possiblBrave New Worlaf terror and oppression.

Modern society continually faces profound challenfyem technology and technologies,
often from the same ones that create the miracfemadern life. The great benefits of
technology are often achieved only with significdwairms accompanying them. The apparent
challenge is thus that between having both the fisnend the harms—the expansion of
agricultural production and the destruction of #es/ironment—or foregoing the benefits to
avoid the harms—eliminating poisonous pesticidethatcost of reducing the output of staple
foods. In essence, we want to have our cake (ofomat, our jobs, our health, or knowledge) and
eat it too. Meeting this challenge demands craftisgy ways to manage technology so that the

benefits can be achieved while minimizing the harfhglemands, ultimately, a rethinking of
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technology and its politics. How are we to preveéisociety of Frankensteins, of Central London
Hatcheries, of Big Brother, of Replicants, of theual reality Matrix?

This paper examines how pragmatism can enhancetitlnderstanding of technology
and social responses to the problems that techpaleptes. | begin by offering a superficial
reading of the relationship between technology ealdes in John Dewey. Dewey appears to
take an instrumentalist view of technology thatsseschnology as value-neutral. This view is
seriously flawed, as shown especially well by sal®working in the Social Construction of
Technology approach. | then develop a pragmatistroativist alternative approach to
technology based on Charles Sanders Peirce’s semtbat sees technology as fundamentally
constructed and therefore value-laden in ways caintélar to the SCOT program. But whereas
the SCOT program is quite limited in its ability ¢dticize the values embedded in technology,
the pragmatic/constructivist alternative is inhésenritical because of the way it uses science,
understood as hypothetical, experimental reasothiagis responsive to experience, to promote

critical inquiry into technology.

Value-neutral Technology

What, precisely, do we mean when we speak of tdoggd Most views of technology focus on
techre, paying little attention tdogos It is somewhat surprising that “technology” geailgr
does not refer to the study of something. To sorteng this is a function of how “-ology” has
come to be used to designate that which has badiedtas much as the study: the biology of the
mollusk, the ecology of Arctic, the methodology &fstudy. It is perhaps endemic among

contemporary society (and perhaps even modernirifgeneral) that we confudegos and
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epistemenot only etymologically, but more importantly ptaally: in modern life, method is
knowledge. No place is this more the case than teithnology.

A useful place to begin understanding technologgpratically is thus with the word
itself. Technology, Larry Hickman notes, literallyeans inquiry into technique. But it is used
more commonly to designate (a) techniques, toald, atifacts; (b) systems of these; and (c)
applied science. When techniques, technical systantsapplied science work well there is no
need for inquiry into them. It is when they failsome sense that inquiry into them is necessary,
i.e., that we need technology. Technology, in sBpeech, is thus “invention, development, and
cognitive deployment of [physical and intellectuedpls and other artifacts brought to bear on
raw materials and intermediate stock parts, withvieav to the resolution of perceived
problems.® We can use as a convenient shorthand for thigeésyatic inquiry into technique.”

But the problems of technology that we see area{deast appear to be) found in areas
defined by more conventional definitions of teclogyl. They arise in techniques themselves.
The problem is whether a particular technique shde used for a particular purpose, whether
some people should be allowed to use a technighether a technique poses a threat to a
particular social value. This, of course, raises guestion of what constitutes a technigue. In
Hickman'’s interpretation of Dewey we see him foogson “tools and other artifacts brought to
bear on raw materials and other intermediate gpacts,” that is, on tools that we use to interact
with the world, both as it is given by nature andated by us. The emphasis is on artifacts
themselves. But we use these tools to carry oticeactions, to complete specific tasks. There
is thus atechre, a craft or technique, to every artifact. It isemhwe conduct inquiry into these

crafts we engage in technology, that is, in theyuf technical things.

! Larry A Hickman,Philosophical Tools for Technological Culture: ot Pragmatism to WorkBloomington,
Indiana: Indiana University Press, 2001), p. 12.
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Here we see a great divergence from conventiondhigens of technology. In
conventional definitions, as suggested above, ol is ultimately an artifact of some sort,
usually a physical one but sometimes a manualEven in the latter case, the technique reduces
the human to machine, carrying out tasks as if lmupractitioners are automata, reducing the
human to an artifact. But if technology is abowtt@que rather than artifact, then technology is
rooted not in physical processes but in human macfl@echnology is not the development of
artifacts and manipulations of them. It is a huraation. Technology is to be understood as a
specific type of doing: doing through techniquesaleped through systematic inquiry. When
we develop treatments for Parkinson’s disease basestem cell research we are not simply
creating an artifact. We are in fact creating astiintionalized action developed through
systematic inquiry.

Technology is thus, ultimately, not simpdypplied science. lis science, the science of
technique. As such pragmatic technology should looich like pragmatic science, and from a
pragmatic perspective the two terms can be use@wbat interchangeably. And herein lies the
problem. The pragmatic philosophy of science foesgdecially in Dewey suggests, at least on
the surface, a neutralist stance toward technoldgghnologies are in important ways morally
ambiguous. They can be good or bad, and most often both tfiégss of technological neutrality
is built on the ambiguity of technology. It is &iin of technology that begins with BacoNew

Atlantis’ and is reflected quite strongly in popular disseuabout technology. Its basic premise

2 Andrew FeenberdGritical Theory of TechnologgNew York: Oxford University Press, 1991).

% One might claim that Bacon’s view is of technol@gyameliorative rather than as neutral. This woeldolly.

The point ofNew Atlantigs not to say that technology is unambiguously gditiwere we would have to take
Bacon as both hopelessly naive from the perspegfieentemporary technological practice and al&oditio the
social problems that technology created in his time. Surely this is not the case; Bacon most oéytavould

have recognized that technology could be harmfid.should thus takiew Atlantisas positing the possibility of a
technological utopia as the best of the possiédithat technology presents.
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is that technology is value-neutral. Technologies amply physical and intellectual tools that
have no intrinsic value. They can be used in dffiemways, some of which are good and some
bad. It is human action that assigns value to hn@ogy. Thus the normative evaluation of
technologies focuses not on the technologies thesseéut on what one does with them.
Actions, not technologies, hold moral valdeEhe neutrality thesis can thus be stated as fatlow
Technologies are value-neutral tools that are usedulfill valued functions; therefore moral
characteristics can be attributed only to useseshnhologies and not to technologies themselves.
This view is seriously deficient, as | will showltw; nonetheless, it remains the dominant view
in contemporary western culture.

We can see this dominance most strongly in disonssif the responsibility of scientists
and technologists for their creation. Two commdroigh ultimately flawed) arguments from
neutrality identify a very limited scope for resgdnlity among scientists for their work. Both
rely strongly on the ambiguity in use of technologjhe first suggests that the fact that
technologies have both good and bad uses showsttethnology is neither good nor bad;
goodness and badness attach to use. Since, thmemrggeems to assume, science can only gain
value through technology (in this case understosd“applied science”) the neutrality of
technology implies the neutrality of science andstithe freedom of the scientist from moral
responsibility. Responsibility lies with those whse technologies, not those who create them. A
second argument suggests that the same body oftiBciknowledge can lead to different
technologies, some good and some bad. Since scieacelead to both good and bad

technologies, then it must be neutral itself. Agdire scientist is exempt from moral

* Mary Tiles and Hans Oberdielkiving in a Technological Culture: Human Tools addman ValuegLondon and
New York: Routledge, 1995) 13-17.
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responsibility by the neutrality of their workin the first argument, the value-neutrality of
technologies directly insulates scientists frompaesibility because it places responsibility on
those who use the technology. In the second, theeareeutrality is shifted from technology to
science, but the ambiguity of technology remains.

Dewey seems to hold such a view, suggesting thamce is, in fact, value neutral in the
ways posited by the neutrality thesis. Dewey igegexplicit on this point ifPhilosophy and
Civilization:

The fact is that it is foolish to try to draw ugl@bit and credit account for science. To do

So is to mythologize; it is to personify science ampute to it a will and an energy on its

own account. In truth science is strictly imperdpaamethod and a body of knowledge.

It owes its operation and its consequences to thmeah beings who use it. . . . The

neutrality of science to the uses made oéitders it silly to talk about its bankruptcy, or

to worship it as the usherer in of a new age.In the larger human sense it is a means, a

tool. For what ends shall it be uséd?

This view has been the source of significant aatic Hickman notes that both Max Horkheimer
and Langdon Winner see Dewey’s position as anunsntalist position in which technology is
used to bring about pre-established and exogenalugs/ Marion Smiley criticizes Dewey’s
scientism for its apolitical character that ignosesial conflict$ Even Hickman himself, who
generally sees Dewey as offering a much more atitiew of technology, seems to suggest this:

The key to understanding Dewey's work as a contigbuto the philosophy of

technology is, | suggest, an appreciation of histeation that all inquiry or deliberation
that involves tools and artifacts, whether thosgst@nd artifacts be abstract or concrete,

® John Forge, "Responsibilty and the ScientistSéience Technology and Society: An Introdugtémh Martin
Bridgstock, et al. (New York: Cambridge UniversRyess, 1998).

® John DeweyThe Philosophy of John Dewey: Two Volumes in,@deJohn J. McDermof€hicago: University
of Chicago Press, 1981), pp. 389-390; emphasisdadde

" Hickman,Philosophical Toolsp. 72.

& Marion Smiley, “Pragmatic Inquiry and Social Cacifl A Critical Reconstruction of Dewey's Model of
Democracy,"Praxis International (1990).
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tangible or intangible, should be viewed as instuotal: in other words, as a form of
technology’

Hickman here equates the instrumental itself wibhhology in Dewey's view. Dewey's
position seems thus to privilege technology in widngd are not particularly critical.

This is all the more surprising because scienessentially contextualist for Dewey, and
technology is intimately connected with the endsvhich it aims. Both of these claims should
move Dewey away from this instrumentalist approadihn J. McDermott holds that Dewey’s
instrumentalist view of science as expressedilosophy and Civilizatiorconflicts directly
with his contextual epistemology, expressed vahous 1910s The Influence of Darwin on
Philosophy and 1938sLogic.’® In Influence of Darwin Dewey holds that “there is no
apprehension (however slight) without some corit€xtle argues that knowledge comes not
from a catalog of information or reflection on ahst principles but from the *“fulfilling
experience,” the use of knowledge in practice tewasr questions about the existential world.
We do notknow so much as wé&now that:? He concludes that “Truth’ is an abstract noun,
summarizinga quality presented bspecific affairs in their ownspecific contexts. . . . Truth
denotes truths, that is, specific verificationgnbinations of meanings and outcomes reflectively
viewed.”™® In the absence of specific context one has no letdiye, only a summary of what
knowledge looks like in a range of similar situaso

This point is made again in Dewey’sgic, coming nearly three decades later and neatly

bracketingPhilosophy and Civilization"All inquiry,” Dewey holds, proceeds within a tutal

® Hickman,Philosophical Toolsp. 27.

19 Dewey,Philosophy of Deweyp. 388 headnote.
11 Dewey,Philosophy of Deweyp. 177.

2 |bid., pp. 180-182.

13 Ibid., p 185, 192; emphasis added.
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matrix which is ultimately determined by the natwfesocial relations* Dewey holds that
scientific statements are related in terms of megmot simply observation or theory, and these
meanings are primarily symbolic in nature, credigd culturein the process of inquiry rather
than prior to it. An abstract statement has no tgralc meaning, as Hickman notes in his
discussion of Dewey’s exploration of the questidnwbat it means to say that 2 + 2 = 4.
Mathematical propositions as such have no existengferent and thus no meaning in
themselves outside of mathematical systems. Theytrae or false only in reference to a
particular existential situation. Hickman referghe example first proposed by Philip Davis and
Ruben Hersh: 2 + 2 = 4 when we put two apples bl that already has two apples on it, but
it does not when we add two cups of milk to two @ popped popcorn (which results in
slightly more than two cups of soggy popcorh).

In Logic Dewey goes beyond merely showing that contexecessary. Dewey identifies
the key characteristic of that cultural matrix: #rels for which inquiry is pursued:

An idea of an endo be reached, and end-in view, is logically indispersain

discrimination of existential material as the ewiti@d and testing facts of the case.

Without it, there is no guide for observation; vaith it, one can have no conception of

what one should look for or evéslooking for®
Inquiry takes place for some purpose; it is medesgy apart from it. As a form of inquiry,

technology would be very closely tied to these enddew, which leads Hickman quite

correctly to the conclusion that Dewey concludest ttechnological revolution is not about

% Ibid., p. 398.
15 Hickman,Philosophical Toolspp. 49-50.

16 Dewey,Philosophy of Deweyp. 407; emphasis in original.
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distinguishing technological artifacts from the wayn which we use them, because
technological artifactare the ways we use them’”

And yet inPhilosophy and Civilizatiothis context and the ends-in-view associated with
it, so essential for the workings of science, isuased to impart no values to either science or
technology, which Dewey in fact calls on societyuse for such ends-in-view as it may choose.
While Hickman is right to claim that these values eentral to Dewey’s view of technology, it
remain nonetheless clear that Dewey sees themaggeaus to technology, since he criticizes
the use of technology without deliberately choosingh end$® And Dewey’s explicit use of the
phrase “neutrality of science to the uses made”a$ iunqualified. It seems, then, that Dewey
maintains both epistemological contextualism anthnescientific instrumentalism despite a
fundamental inconsistency between them.

Even if this contradiction were resolved, the mianportant problem here is that thesis of
technological neutrality is widely regarded asif! If technology is more than just a tool to be
used for whatever purpose one chooses, if endpareof the artifact, its claim to value-
neutrality becomes unsupportable. To assert thdtntdogy on the whole is permeated by
embedded values and that using technologies enthesis values in society at large is a central
claim of modern critical theories of technology. ita Heidegger argues that technology sees
the world as standing reserve and ultimately lgadsumans understanding other humans as
such. Herbert Marcuse focuses our thinking on the of technology in upholding bourgeois
rule and encouraging commaodification. Michel Fodtdemonstrates the role of technology in

imposing discipline and normalization. Richard Meran shows that the political values

" Hickman,Philosophical Toolsp. 184.

18 Dewey,Philosophy of Deweyp. 391-393.
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implicit in modern technologies are fundamentalliffedent from those in postmodern
technologies? These all suggest that technology is itself vdduken, and that by implementing
technology in any form one implements values.

The Social Construction of Technology (SCOT) apphos one of the more promising
recent approaches to understanding technologyebagnizes its value-ladenness. SCOT agrees
with the various critical perspectives on technglafpat values are inherent features of
technologies. But it does so in a far more soptaged way. The SCOT program treats the
development of technology not as a processed fixedature (as the neutrality thesis assumes)
or universal social forces (as Heidegger, Marcumed Foucault do in various ways).
Technologies are created in a historically contmig@rocess in which scientists and
technologists make choices that are rooted, intpylior sometimes explicitly, in non-scientific
judgments.

Technological development, in the SCOT approackeen as a process of variation and
selection that is guided by the meanings giverhéoatrtifacts by social groups. These meanings
are historically contingent social factors at warkthe development of the technology. Key to
this process is the idea of the interpretive fléiibof a technological artifact. Relevant social
groups, those who have some role in the procesdewélopment, hold competing social
meanings of the artifact. The artifact is, in essgrunderdetermined by natural characteristics
like its physical operation, use, or utility in weayery similar to how constructivist approaches to
science see scientific theories and empirical olasiens as underdetermined by nature. As the

technology develops to its final form, these cogeint meanings are lost through a process of

9 Michel FoucaultDiscipline and Punish: The Birth of the Pris@dew York: Vintage Books, 1979); Martin
Heidegger, “The Question Concerning TechnologyDavid Farrell Krell, ed.Basic Writings revised and
expanded ed. (HarperSanFrancisco, 1993), pp. 307F8rbert Marcusé)ne Dimensional Ma(Boston: Beacon
Press, 1964), Richard M. Merelman, “Technologicalt@es and Liberal Democracy in the United Stat8sjence,
Technology, and Human Valus:2 (Spring 2000), pp. 167-194.

—-10 -
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stabilization in which the interpretive flexibilitg gradually reduced by social processes rather
than natural characteristics as some form of théaer becomes dominant. Closure of the
technological development process results in an@dolgy that appears to be fully natural and
developed through a linear, teleological process tBe SCOT program shows that there is
nothing inevitable in a technology: “successfutages in the development are not the only
possible ones,?® and the selection of successful and unsuccessfges are to be explained
symmetrically by appealing to the social meaningsvark in the choices that scientists and
technologists make. Meanings, not nature, functesnytility, are the ultimate determinants of
the form of a technology.

Both the critical political theories of technologgpd the SCOT empirical program lead to
the same conclusion. Rather than being value-netechnologies embody and institutionalize
certain values. Technologies are value-laden. Thrality thesis cannot be maintained, and a
fundamental contradiction in the superficial pragstainderstanding of technology is exposed.
If this reading of pragmatism is correct about diaracter of science and technology then
technology should be value-neutral; that it is stodbws that something is seriously wrong with
this reading of pragmatism and, to the extent ithatcurately reflects the underlying beliefs of

pragmatists like Dewey, with pragmatism itself.

Value-laden Technology
There is an alternative reading of pragmatism, h@wnehat is consistent with the critique of the
neutrality thesis. Dewey seems to exempt, withoytlamation, the question of scientific and

technological values from the general structur&raiwledge in ways that erroneously assert an

20 \wiebe E. Bijker, “Technology, Social Constructiofy’ in Neil J. Smelser and Paul B. Baltes, etfgernational
Encyclopedia of the Social and Behavioral Scierfé@ssterdam and New York: Elsevier, 2001), pp. 1538527.

—-11 -
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instrumental view of them. When this privileging sfience and technology is lifted however,
one finds that science and technology become Jahlen in precisely the same way that
constructivists and critical theorists argue. Thagmatism of Charles Peirce shows us that the
practices of technology are theory-laden, and théerying theories are both empirical and
normative.

A pragmatic understanding of technology that recagmthe place of values in it begins
with Peirce’s semiotic theory. Peirce’s semiotiedty is intended to be both a theory of
cognition in that it describes the process by wtsehse experience of physical characteristics
are built into coherent thought constructs, an@megal theory of meaning in that it relates signs
to both their signifiers and other signs and sigrsf* But it also provides an ontological
perspective that synthesizes the relationship eivibe natural and the social, showing how
values are essential features of technology.

Peirce’'s semiotics is based on the threefold distn among sign, object, and
interpretant? “A sign,” Peirce argues,

. Is something which stands to somebody foretbing in some respect or
capacity. It addresses somebody, that is, createései mind of that person an

equivalent sign, or perhaps a more developed Sigat sign which it creates |
call theinterpretantof the first sign. The sign stands for somethiteppbject®

This distinction is rooted in the more general ididton among firstness, secondness, and
thirdness as ontological categories. AnGuess at the Riddl&eirce summarizes the three

categories and their relations:

21 Michael ShapiroThe Sense of Grammar: Language as Sem(Btwomington, Indiana: Indiana University Press,
1983); Douglas GreenleBeirce's Concept of SigiParis: Mouton, 1973).

22 Charles Sanders Peirdhilosophical Writings of Peirgelustus Buchler, ed. (New York: Dover Publications
1955) pp. 99-100

% |bid., p. 99.

—-12 —
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The First is that whose being is simply in itsalht referring to anything nor lying
behind anything. The Second is that which is whi by force of something to
which it is second. The Third is that which is witas owing to things between
which it mediates and which it brings into relatioreach othet?

For Peirce, each element of the semiotic triadesponds to one of the ontological elements.
A Sign, or Representamenis a first which stands in such a genuine triadic
relation to a Second, called ®bject as to be capable of determining a Third,

called itsinterpretant,to assume the same triadic relation to its Objeethich it
stands itself to the same Objétt.

The sign is thus the wholeness of the thing. Tiregtexists as an object as opposed to as a set of
unrelated material qualia only because of its i@tato the sign. Without the sign, we have only
unrelated separate qualia as independent firstaesBiee interpretant links the two by
establishing a relationship between the wholenésbeoobject—its sign—and the object itself
through the practical connections to other objaats signs.

Take, for example, a television set. The sign \isien set” identifies the whole object,
yet without any of its particular features. Thensig the semiotic firstness of a television sete Th
television set, as an object, exists only as akehysical qualities. In the absence of the sign
“television set,” the object as a whole does nastext is mere an assemblage of separate
perceptions. The qualia exist as a television st thy force of something to which [they are]
second,” that is, only because they are unifiedth®y sign “television set.” To think of a
television set without the sign is as if we thoughé disassembled television set as a “television
set” in the same sense as we do a home theatagdhg World Cup. The sign is the unity of the

object’s physical characteristics in a single exqse. In the absence of the unity that the sign

% Charles Sanders Peirdhe Essential Peirce: Selected Philosophical Wgiir2 vols., Nathan Houser, Christian
Kloesel, (vol. 1) and the Peirce Edition Projeal(\2), eds. (Bloomington, Indiana: Indiana Univgr$ress,
1992/1998), vol. 1, 48

% peirce Philosophical Writingspp. 99-100.

- 13-
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gives the parts of the television set, the thingash does not exist, though its physical traits
remain.

Thirdness connects the two by relating the sighabject to other signs and objects, such
as “television program,” “remote control,” “Worldu@,” and “150 channels but nothing on
television.” The Third relates sign and object hyirgy it context, by associating the two with
each other and with the rest of the world, and legliating between sign and object. Thirdness
tells us what the object does, how to operatehgtvits various parts do in relation to the whole,
and most importantly what practices we build aroiind the television set is sitting in the living
room, Thirdness tells us that we can watch telemigirograms on it, that the remote control
changes the channel, that leaving it on when weardome wastes electricity, and that there is
no reason to watcBancing with the Stardf we disassemble the television set, Thirdneds tel
us what the picture tube does, how the circuit d®aperate, and that we need to find a new
place to watclDesperate Housewives.

Real things as understood by humans are both handasocial, because sign, object,
and interpretant are all real in the sense that #re essential features of both cognition and
meaning. As much as an object becomes somethinguhiew it changes physically, it does so as
well when our idea of it or its relationship to eththings changes. In unifying sign and object
through practice, interpretant unifies the natamadl social aspects of reality in a single entity.
The ideal is inexorably linked to the material e tsign-object-interpretant relationship. The
reality of the object is linked just as inexorahbysign through interpretant. Interpretant—which
we should think of as sign and object in practicbustserves to link the natural (object) and the

social (the signs that we create for these objéutts)a single fabric of reality.

—14-—
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How can Peirce treat ideas, objects, and practatesas real? Peirce argues that
“knowledge is never absolute but swims, as it wémea continuum of uncertainty and of
indeterminacy.®® The physical universe, the universe of materiajecs and empirical
occurrences, holds out many possibilities for usdgrding. Sandra Rosenthal notes that Peirce
distinguishes between the ideal world of the cohadly possible and the world of actual
occurrences, and holds that the world as we uratedsit is a world in which we assign a
meaning to the occurrence:

Reality independent of our thinking exerts an iaflae on our ways of thinking

about it, but what facts and objects it containgastially dependent upon the

conceptual framework in terms of which we delinegigects and facts within the

backdrop of a world’
This very much echoes the major concerns of the lS@@gram. Peirce sees that the world as
we understand it, the world as it is real to usuaderdetermined. We must provide ideas that
organize the world, ideas that are socially coms&di and not simply empirical in nature. But
those ideas must be consistent with the world agxperience it. The material world bends to
our ideas but if we try to force its square peg itite round hole of our ideas, it will be our ideas
that break. The possibilities in the constructibmthe sign-object-interpretant relationship is thus
bounded by the objective qualia of the object ashmas by the existing socially determined
limitations on sign and interpretant. We cannotstauct a reality in which pigs fly unassisted

any more thatiomo erectugould construct a reality that included the aingla

% peirce PhilosophicalWritings, p. 365

2" sandra Rosenthalharles Peirce's Pragmatic PluralisAlbany, New York: State University of New York
Press, 1994), p. 6.

- 15—
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Hence the understanding of technology must go hketyds physical character.
Technology as pragmatists understand it is comghm®e just of objects but more importantly of
signs and interpretants. Our technologies have imgarand therefore can be cognized, and
therefore known to us—only insofar as they conwitelationships among signs, objects, and
interpretants. This shows that technology necdgsartiudes the development of signs and
systems of sign-objects, and hence the developai@uncepts and conscious practices that link
idea, artifact, and practice. Technologies, builthwconcepts and practices in mind, become
necessarily social, rooted in concepts derivingnfioumanity, not merely impersonal nature.
They are constructed, but that process of congtrués constrained by a physical world that
underdetermines the cognitive world and by a sae@ld that artificially limits the interpretive
possibilities for the physical world. As such, fiagmatic understanding of technology implies
the precise opposite of the neutrality thesis. Tietdgies are shaped by normative social factors,
not only by natural forces or a naturalized cona#pitility. Ideas about the good, the beautiful,
the healthy, the profitable are as much a paredfnologies as the physics or chemistry of the
artifact. Artifacts are designed and practices tbgparl with these goals in mind, and these are
ontologically part of the technologies as muchlesrtphysical characteristics. Far from seeing
technology as value-neutral, pragmatism properlydewstood finds values inherent in
technologies.

What might these values look like? An analysishef tole of values in technology based
on the pragmatic-constructivist framework leadsfdor ethical claims about the structure of
technological values. The first is that valueserdedded in technologies and thereby in society
as a whole as well. A technology is not a valuetraunaterial tool because it is part of a

structure of value-laden meanings. As Pinch an#&eBigxplain, “Obviously, the sociocultural
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and political situation of a social group shapesitrms and values, which in turn influence the
meaning given to an artifact. . . . [D]ifferent méays can constitute different lines of
development® Pragmatists and constructivists agree that thesmimgs are ontologically part
of the associated technologies (i.e., the techiolmnnot exist in its current state separately
from these meanings) and embed the underlying satuéechnologies. If values are embedded
in technologies, those values become embedded dretgoas well when the technology is
implemented in society. As actors practice therietdgy, they bring about the consequences of
the values embedded in it regardless of the vdahaghe user holds. Implementing a technology
is thus, Feenberg argues, the act of choosinglizational alternatives® different societies
differentiated by the values embedded in them bigrtelogies.

A second conclusion is the imposition of values esmwith eachtechnology, not just
with technology in general. Technologies do havammon features. If technologies are built by
common social structures, the values of those tstres should be embedded in the technologies
that result. If technology itself has some commoalue—for example, understanding
improvement as increased efficiency—that value khbe present in all technologies. But the
common features of technology do not exhaust th@fsembedded values. Understanding the
social place of a technology demands understantspgcifically, as each will be composed of
different meanings and therefore embed differerities than others. A concept of human

psychology is at work in both medical testing andsemmedia, but it is a very different one:

% Trevor J. Pinch and Wiebe E. Bijker, “The SociahGtruction of Facts and Artifacts: Or How the $tmijy of

Science and the Sociology of Technology Might Bériedich Other,” in Wiebe E. Bijker, Thomas P. Hughand
Trevor J. Pinch (eds.The Social Construction of Technological Systenesv Birections in the Sociology and

History of TechnologyCambridge, Massachusetts: The MIT Press, 1987)1 p-50.

2 Andrew FeenberdGritical Theory of TechnologfNew York: Oxford University Press, 1991).
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rational action is embedded in medicine, while ursoious motivation is embedded in television
commercials. Each specific case demands its owlysasa

The third point is closely related. If specific b@ologies, and not just technology in
general, can embed values, then each will embedewbat different values based on the
contingencies of the relevant social groups, tluegss of stabilization, and the contingencies of
the experiences that underlie the sign-objectymmézant relationships. The embedded values of
specific technologies and of technology in genernidllthus be pluralistic rather than monistic.
Technology in general can be standing reserve, amtifired and bourgeois, and normalizing
simultaneously. Online shopping may encourage niizaten through advertising at the same
time that it empowers consumers to express théivitiual sense of style by expanding their
choices. It is possible to embed many differentueal in a technology, and even to embed
conflicting ones. Understanding the social consegeg of technology requires understanding
the complex patterns of value in each specificrtetdgy rather than (or at least in addition to) a
general monistic theory of technology.

The final point is the most consequential for pedit practice: the values embedded in
howwe do (that is, the technology) can conflict witlese ofwhatwe do (the action itself or its
larger social context) when the neutrality thesiglgs our understanding of the technology. The
multiple values that could be embedded are now asegither choices that individuals make in
deciding how to use a “mature” technology or theure (and therefore value-neutral) features
of the technology itself. But if values are embeatidethe technology, then the choice is made
not in choosing how to use the technology but endbsign process itself. In practice the original
values remain embedded in the technology, and imgatéing it remains an act that implements

those values as well. By the time that the tectmole ready for use (and thus ripe for the kinds
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of choices that the neutrality thesis focuses &) values that it will embed in society will

already be embedded in the technology by the psockgonstructive stabilization. Using the
technology in any sense will embed those valuesivehave actually hold those values or not,
choosing the resulting society whether we wantrihat. The result is that the opportunity to
choose among alternative directions for societyissed, hidden by the neutrality thesis.

This leads to an important conclusion about nomweatproblems associated with
technologies. In a society dominated by technokdgreutrality technologies will often pose
irresolvable conflicts among the values embeddeahohimplemented through a technology and
the values held by society more generally but mabexded in the technology. When we
implement technologies, we assert their values aB, Wringing about a particular society
regardless of the values that we claim to holds thus the former set of values, not the latter,

that govern the social consequences of those téuias.

Value-critical Technology

The affinities between pragmatism and constructivise strong. But Langdon Winner strongly
criticizes the SCOT framework on several groundated to its treatment of normative issues.
He argues, in my view correctly, that SCOT is nenerally concerned with the social
consequences of technology and that it is geneigiigrant of the larger moral and political
questions that technology pos&©ne must certainly recognize the limits of Winsectitique;
his claims do little to fundamentally challenge tBEOT program. These criticisms are less

theoretical failures than consequences of thetfattthe SCOT program is a program trying to

30 |Langdon Winner, “Upon Opening the Black Box anddfing it Empty: Social Constructivism and the Philphy
of Technology,”Science, Technology, and Human Valli8s3 (Summer 1993), 362-378. A similar critique is
offered in Hans Radder, “Normative Reflexions om&euctivist Approaches to Science and Technolo§g¢ial
Studies of Scien@2:1 (February 1992), pp. 141-173, though Raddmwoach focuses primarily on normative
implications of constructivist methodology rathieam of the constructive nature of technologies taues.
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empirically explain the development of a technolo@ut in a broader sense the point is
compelling: SCOT cannot be critical of technology the way that other philosophers of
technology have been. Clearly the value-neutradlingaof pragmatism avoids this, but at the
price of an unrealistic view of technology itselthe pragmatic/constructivist philosophy of
technology avoids both problems, and does so imique manner: by employing science to
make science and technology value-critical.

Peirce understands science broadly, as a wayetHdt relates the individual and the
community to the world in such a way that reliakd®wledge becomes possible—essentially, he
regards science as a technology in precisely thgesthat Hickman describes. Peirce shows that
science is a way of life in his seminal essay “Hpation of Belief.” Peirce first posits a theory
of action rooted in a connection between belief aadit. Beliefs are those propositions on
which we would act. The condition of belief is thile establishment of a habit of mind that
would determine our actions. Doubt about the vBlidf a proposition—meaning primarily the
utility of the proposition for action—spurs inquirguch doubt must be actual; that is, the doubt
must actually impair action, and not merely congtita logical objection on the basis of which
one would not act. Inquiry thus begins not withumsptions that are strictly proven but with
assumptions that are themselves free of dolibtlere Peirce suggests a relationship among
belief, action, and inquiry. This relationship istrunique to science; Peirce shows that beliefs
are a necessary element of action, and that ingaimynecessary result of this. Thus a method of
fixing beliefs becomes not simply a method of imguiut a way of relating the world to the self

that will shape one’s actions; in short, one’s rodtbf inquiry is one’s way of life.

31 peirce Essential Peircevol. 1, pp. 109-123.
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Peirce offers four methods of inquiry: tenacitythauity, a priori thought, and science.
The first three suffer from the fact that they cainrespond to experiences that conflict with the
beliefs that the methods generate without goingidatof the methods. Experience will intrude
on these beliefs and show them to be inadequates das action as they will not produce the
desired results of the action. Thus the ways @f iised on tenacity, authority, aadoriori
reason will ultimately fail to fix belief. Action [timately becomes impossible, as there is no
sound basis for action.

The method of science overcomes these problemgcePealefines science by a
fundamental set of hypotheses positing a realigy thfluences the senses in a systematic way
that allows one to apprehend that reality througheeence and reason:

There are real things, whose characters are gntimdependent of our opinions about

them; those realities affect our senses accordingegular laws, and, though our

sensations are as different as our relations tolipects, yet, by taking advantage of the
laws of perception, we can ascertain by reasonavg things really are, and any man if

he have sufficient experience and reason enoughtabowill be led to the one true
conclusion®?

Science, for Peirce, is a process of making infeenfrom experience, and of continually
comparing that experience with one’s beliefs, uipdathose beliefs when necessary. The
scientific way of life compels us to then evaluate beliefs when the action does not have the
results that we anticipated. In so doing, we comhe results predicted by the beliefs to the
actual results of the actions. Inconsistencies éetwthe two must produce doubt, which is
resolved through inquiry that takes seriously eigmere through experimental reasoning.

The key place of the interpretant in Peirce’s argyl provides a foundation for
experimental science. For Peirce and Dewey, thenessof scientific inquiry is the experimental

method: that one compare the predicted consequeneeelief with the actual consequences of

%2 1bid., vol. 1, p. 120.
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it in practice and revise one’s beliefs accordindgdging Peirce’s ontology, we can see that the
predicted and actual consequences are interpraténte thing as we understand it and as we
experience (in many possible ways, for examplepbyal analysis or empirical observation) it,
respectively. Experimental reasoning is made nacgdsy the possibility that interpretants of
the thing as it exists in our beliefs about it migbnflict with interpretants of the thing as we
experience it, that is, by the possibility thatiblednd experience might produce different results
and thus produce doubt. Its consequence is that wigeconflicts between interpretants become
apparent, the sign-object-interpretant relationstiipur beliefsmustbe revised in order to have
beliefs that are free of doubt, beliefs on whicle can act.

That the revision in light of conflicting experients an imperative makes the pragmatist
perspective on technology value-critical. Science #&chnologyare contextual as methods, not
just as products, contrary to Dewey’s apparentuns¢éntalism inPhilosophy and Civilization
But the context of science and technology as methedritical inquiry: they aim to resolve
through experimental reasoning doubts created byg#p between beliefs, concepts, and tools
on the one hand and experience on the other. Thes/avith which technology is laden are
procedural rather than substantive; they make thestantive values that are embedded in
particular processes ends-in-view that operate y@®theses in relation to actual conditions
rather than permanent truth-claims abstracted freatity that hold the absolute power of a
Thomas Dolby-esque “Science!”

It is this approach to technology that allows operéconcile Dewey's apparently

contradictory statements about technology. Hickargues that Dewey believes
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New technologies and techniques are multi-valdvat, its, that they offer all sorts of new

possibilities and that it is the obligation of tbosho use them to choose the best of those

possibilities and then rework them in order to ertiem more valuabfé.
If one replaces the word “multi-valent” in this gage with “interpretively flexible” and shifts
the locus of responsibility from use to developmemte has not only a position very similar to
the SCOT approach but the addition of an obligabonthe part of those constructing the
technology to do so responsibly and critically. Amalogy is neutral in a sengecauseof its
interpretive flexibility—because it is swimming & sea of indeterminacy—in that it does not
inherently entail any one set of values until ctesis reached’ But it will ultimately be value-
laden as closure is reached and possible congiaabf sign-object-interpretant relationships
are foreclosed. Those who move the technology warysure are responsible for the values
that are ultimately embedded in a technology.

In this understanding of technological neutralgwey’s critical perspective on science
and technology iPhilosophy and Civilizatiolecomes quite compelling. Dewey holds that the
neutrality of science and technology leaves socitticed to consider the relation of human
ideas and ideals to social consequences which raduged by science as an instrumént.”
Science and technology have social responsibiliteesrgues; they “must, in short, plan [their]

social effects with the same care with which in fhest we have planned [their] physical

% Hickman,Philosophical Toolsp. 59.

34 use the word “neutral” here for consistency wittwey’s language. In line with the discussion abibwould
be more proper to say that technology is pluralistithat even given interpretive flexibility a temlogy will not
permit all value possibilities equally. | believwt this position is more consistent with Deweggyer ideas
regarding technology as well, and that Dewey waale our disagreement as a purely semantic one.

% Dewey,Philosophy of Deweyp. 390.
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operation and consequencé®To leave the choice of these consequences tot@ringerests is

to abdicate the responsibility that technology basociety. It may appear problematic that
Dewey sees that responsibility as control until oig¢es that for Dewey control means most
fundamentally the ability to act in selfcontrolled manner, that is, to act with knowledgel a
understanding that allows one to bring about ircfica the consequences that one expects from
one’s beliefs’ If the closure of technology will result in valulesing built into society then it is
indeed irresponsible not to inquire into whethersivalues should be built into society.

The pragmatic structure of scientific and technmlalginquiry described here can be
critical because the process of inquiry appliesthiese values as well as to the physical
engineering of technologies. Embedded values ae set as universal claims but as ends-in-
view that are therefore subject to evaluation @awision as well. As Dewey puts it:

Only recognition in both theory and practice thHa ends to be attained (ends-in-view)

are of the nature of hypotheses and that hypothesesto be formed and tested in strict

correlativity with existential conditions as meaoan alter certain habits of dealing with
social issue&’®
At the very least, the pragmatic philosophy of teslbgy demands a kind of Weberian inquiry
into technological values: we identify the valubattare present, clarify the values by making
them more logically coherent, draw out the implimas of these values, and predict the

consequences that one might expect from implemgrtechnologies with particular values

embedded in therf. We might go as far as invoking Peirce’s later ethin which he defines

% |bid., p. 392.
" bid., p. 395, see also p. 189n.
3 |bid., p. 407.

39 Max Weber;The Methodology of the Social Scien@éew York: The Free Press, 1949), pp. 20-21, 52-55.
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ethics as the “study of what ends we are delibBrateepared to adopt®® The evaluation of
norms under pragmatic inquiry compels us to changeechnologies if we are not prepared to
deliberately adopt the ends that are embeddedcimtdogy because it reveals that we hold
doubts about the rightness of those ends.

It might be possible to go a step further than.tkieeryl Misak holds that pragmatic
inquiry is necessarily responsive to moral as wasllobservational experience. She argues that
assertion of a proposition entails that one besettaat it is true, that one is committed to
defending it, and that one is committed to abaniton the face of compelling evidence and
argument against it because one seeks truth inngakiclaim. This makes one sensitive to
experience, which Misak rightly shows means mosg jhst observational experience; a proof
can be seen as an analytical experience. Misak sltio& moral inquiry is subject to certain
kinds of experience under conditions similar tosthaf the natural sciences. One’s moral
judgments, for example, are shaped by backgrouhefd&vhich vary much more than those of
scientists but operate in the same fashion. Thes ceimcludes that one’s moral claims are
sensitive to one’s experience—and that of otherspratisely the same way that other kinds of
inquiry require. So long as one maintains that @mabral belief is true, one is committed to
respond to empirical and analytical experience @sswith one’s empirical beliefs.Pragmatic
technology should thus be able to criticize theeielthat are inherent in technology much as it

could criticize empirical beliefs, at least wittarbroad framework of moral pluralism.

Two Objections

0 Peirce Essential Peircev. 2, p. 200.

“1 Cheryl Misak,Truth, Politics, Morality: Pragmatism and Delibefan (London: Routledge, 1999).
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Two challenges emerge in the pragmatic philosoghyeachnology developed here. One might
see pragmatism as unable to respond to the deeal opoestions involved in many areas of
technology because of its perceived crude consaéiglism or relativism. Such a criticism would
claim that pragmatism’s moral theory could be reduto doing what has good consequences.
But without a standard of good, it would prove qudifficult to determine what would be good.
Pragmatism would thus be of little use in underditagy moral claims. One might even go further
to assert that the standard of good is in factucally based and has no objective value
whatsoever. Pragmatism would thus be a form of hretativism, and could not by definition
be critical of the values embedded in pragmatism.

The consequentialist and relativist criticisms ¢atef philosophical pragmatism with the
conventional meaning of pragmatism. Philosophicagmatism does not claim that morality is
rooted in doing what “works”; its claim is that tl®nsequences of a claim determine that
claim’s meaning. A claim that “works” in the pragtisa sense is merely one for which the
observed consequences match those of the claith Bsagmatism is a philosophy rooted in
action, and not a crude consequentialism. It aafishe individual to make their beliefs and
actions consistent with their consequences. Dewephasizes judgment and uncertainty in
making decisions; the lack of an objective univestandard is a condition of life and thus
requires scientific inquiry in the pragmatist searseway of fixing individual beliefs in a manner
consistent with their consequences—in order to nalésions? Pragmatism, while not a morall

theory itself, seeks the “concrete security of ealtby “perfectingnethodof action.”?

2 Dewey,Philosophy of Deweyp. 355-38%assim

*31bid., p. , 379, emphasis in original.
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This method is essentially the method of experimgomn. Hypotheses—both means and
ends—may be provisionally accepted but cannot beed as universally and eternally proven,
only as the best explanation for the observed phena, and must be open to change as new
observations warrant. The relation of beliefs abehatis to beliefs about whathould beis a
problem for inquiry itself and not something togmesiteda priori:

That man has two modes, two dimensions, of bat@finot be doubted. He has beliefs

about actual existences and the course of eventsha has beliefs about ends to be

striven for, policies to be adopted, goods to bairmd and evils to be avertéthe most
urgent of all practical problems concerns the castian the subject-mattgsic] of these

two kinds of beliefs sustain to each othdow shall our most authentic and dependable

cognitive beliefs be used to regulate our practiediefs? How shall the latter serve to
organize and integrate our intellectual beligts?

As a practical problem, the question of normatikanas is itself a matter for scientific inquiry in
the pragmatist sense that seeks to fix beliefsnmaaner consistent the experience of the world.
While contemporary pragmatists such Rorty might enelaims of moral relativism, the claims
of consequentialism and relativism do not holdtfer early pragmatists on whom this argument
is based.

A far more serious problem emerges in the polititsontrol in a pragmatic practice of
technology. One might question the pragmatist emighan control as potentially leading to the
kind of totalitarian societies envisioned by Marewnd Huxley. A less extreme form of this
challenge links Dewey’s ideas to those of the Acasri Progressive movement of the late
nineteenth and early twentieth centuries in calliogrule by scientific experts rather than a
democratic public, a program that has had sericactipal shortcomings as well.

Is this vision of a scientific critique of technglpdifferent than the progressive vision of

rule by experts? | believe so. The progressiveomiselied in large part on panels of scientific

4 bid., p. 367, emphasis added.
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experts. This scientific management in the pubfiterest would overcome the power of
entrenched interests and thus promote democracadmecally, by the rule of unelected
experts. This seems superficially quite Deweyaier®e is used to create sound public policies.
The policies are problem-oriented. And they ainimdtely at public control. Thus the two
problems that arise must be taken seriously inyapgplthe pragmatic model of inquiry to
technology.

The first problem is the problem of democracy. @mght see this problem in several
ways. One would be to take an institutionalist pecsive. This would be to suggest that in the
absence of institutional checks on the power oehexperts, the temptations of power are likely
to lead them to become tyrants in the name of seielnke Madison’s dissatisfaction with paper
declarations of rights, Dewey’s injunctions agaiti quest for certainty are quite likely to go
unheeded by these panels of experts. Without atavakieck their power the experts that rule in
the public interest become an unaccountable difaijm This objection is more theoretical than
practical, however. In practice this kind of exmatwas never unchecked, and bureaucratic
capture of the experts by those that they are squpto regulate has proven a far more common
threat.

Ultimately there is a danger that Dewey’s emphasisocial control and expertise makes
possible the development of totalitarian societi@swvey’s explicit suggestion that social control
should be the goal of social science would appeadoet precisely the claim of science that
Marcuse and Aldus Huxley fear. By using sciencedwtrol technology in particular and society
more generally, Dewey makes possible the use efeseito impose values, to coerce behavior,

and to mass produce both the physical and orgamzhtinstruments of domination. These
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problems have led most pragmatists to reject toesextent Dewey’s vision of a scientific
politics, focusing instead on his vision of demaicraolitics separate from sciente.

The totalitarian criticism, too, misunderstands gnagmatist claim. Dewey’s claim is not
that technology should be controlled by the statbéythe scientific community. The claim is
that science as a method of inquiry makes it ptsdifir society to control technology by
understanding it more fully. In the pragmatist uistinding of control, one controls one’s self
by making the beliefs that underlie one’s habitd aations conform to experience. This is what
Dewey calls for: the critically informed choice sbcial practices. The contrast is not between
control and freedom, but between socially self-culgd practices and haphazard practices
rooted in prescientific habits.

The use of science to make the public choices phagmatism sees at the heart of
technologies recalls the philosopher king and Pabbjections to democracy. How, then, can
Dewey reconcile the undemocratic rule of expert$h wis democratic pretentions? The answer
is actually quite simple: he doesn’'t need to. Hajdthat Dewey’s advocacy of science is an
advocacy of rule by experts is a misinterpretativat contradicts Dewey’s own statements on
the matter. Dewey recognizes these problems ifitakchapter ofThe Public and its Problems
Dewey holds that expertise is not a claim to gosece. He explicitly rejects the vision of
scientist as philosopher-king. The experts arertieah specialists, not omniscient rulers. They
have specialized knowledge that is of use, butipegcthat specialization leads to their inability
to govern. “In the degree in which they become eciized class,” Dewey writes, “they are

shut off from knowledge of the needs which they aupposed to servé® The public’s

> See, for example, John Patrick Diggifiae Promise of Pragmatism: Modernism and the Coi€nowledge
and Authority(Chicago: University of Chicago Press, 1994).

“¢ John DeweyThe Public and its Probler#&thens, Ohio: Swallow Press, 1954), p. 206.
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knowledge is as important as the scientific expdoecause the public sees technology in
practice.
The man who knows the shoe knows best that it pisicind where it pinches, even if the
expert shoemaker is the best judge of how the keoid to be remedied. Popular

government has at least created public spirit éiénsuccess in informing that spirit has
not been gredt.

Thus, even if expertise was to actually rule, thgipipation of the public is still necessary. The
masses “have the chance to inform the experts #setoneeds*® and this makes the experts
more than simple oligarchs. Thus the knowledge ssaug to design or build a technology is not
necessary to use the technology, but the experiehcie users and those who feel the
consequences of technology is just as relevanthas df the experts to the inquiry into

technology.

Conclusion
The superficial reading of pragmatism is wrong a®ta theory of technology but as a reading of
pragmatism. Pragmatism does not see technologyalae-meutral. Given Peirce’s ontology,
nothing can be value-neutral because reality ctssisconstructed relationships among signs,
objects, and interpretants, and these relationshigmgporate values into reality. Technology is
unavoidably value-laden, and there exists a stafligiation to choose these values responsibly,
a responsibility that can be discharged most effelst by practicing critical inquiry, the
scientific way of life.

Pragmatic science is thus critical in preciselydkase in which Iris Marion Young sees

critical theory:

" bid., p. 207.
“8 |bid., p. 208.
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Critical theory is a mode of discourse which prtgecormative possibilities unrealized
but felt in a particular given social reality. Eagbcial reality presents its own unrealized
possibilities, experienced as lacks and desiresmB@nd ideals arise from the yearning
that is an expression of freedom: it does not tiaee this way, it could be otherwi&e.
Technologies offer the possibility of many possildeds-in-view, and a critical view of
technology facilitates rather than restricts makaéfigctive, critically reasoned choices in these
guestions. Yet pragmatism offers more than justtveh&raditional Frankfurt-school analysis,
steeped in the monism of Marxist social theory,hhigffer. Marcuse is one possibility, but so is
Heidegger, so is Foucault, so is Ellul, so is Wmrend choosing critically among the many
possibilities that technology offers rather thanegting the often unintended choices forced on

society through technology is the fundamental emglé that pragmatism poses.

9 Iris Marion Young, Justice and the Politics of BiEnce (Princeton, New Jersey: Princeton UniveRiess,
1990), p. 6.
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