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Practice and posthumanism

Social theory and a history of agency

Andrew Pickering

§0 This essay moves from theory to history and back again, exploring some
directions in which analyses of scientific practice at the microlevel can be
suggestively extended to macrosocial concerns. It aims at opening up spaces for
research and reflection rather than rigorous analysis (this is especially the case in
§5). I think the topic is interesting and important enough to warrant this
approach.

Practice and social theory

§1.1 Marx’s aphorism: ‘production not only creates an object for the subject but
also a subject for the object’ (Grundrisse, quoted in Schivelbusch 1986: 164).
Microstudies of scientific practice help us grasp this thought. Think of Ludwik
Fleck’s account of the establishment of the Wassermann reaction as a test for
syphilis. Fleck describes this as a process of the reciprocal tuning of people and
things. The serologists tuned the Wassermann reaction as a material procedure,
‘adding now “a little more,” now “a little less” of a reagent,’ letting the reaction
proceed a little longer or a little shorter, and so on, until the success rate of the
test increased from 15–20 per cent to 70–90 per cent (1979:72–3). At the same
time a specific social community was formed: the community of disciplined
practitioners competent to carry out the Wassermann reaction, having the
‘serological touch,’ and internally differentiated in the ‘quasi-orchestral’ (97)
performance of the reaction. The Wassermann reaction as material procedure
was the object for the community of practitioners, and the practitioners were the
subject for the object: each developed and took on a particular shape in relation
to the other.

§1.2 Marx’s language of ‘subjects’ and ‘objects’ is too weak. Scientists and
reagents are more active than these words suggest. We need to think about agency
—performance, doing things. The establishment of the Wassermann reaction
entailed a mutual tuning of social and material agency. This is the general
message of studies of scientific practice (Latour 1987; Pickering 1993, 1995a).1 

§1.3 Much of traditional social theory is humanist, in as much as key concepts
are located in the distinctively human realm. Attributes of specifically human
agency—desires, interests, rules, knowledge, social structure, and whatever- are



invoked to explain the phenomena at issue. The general inadequacy of such
humanist social theory follows from §§1.1 and 1.2. One cannot account for the
specific features of the community of practitioners of the Wassermann reaction
by appeal to peculiarly human variables; one has to think about the constitution
of this community in relation to struggles with the material world. Neither, of
course, can we grasp the properties of this community in antihumanist terms—in
terms of scientific accounts of how the Wassermann reaction itself works (if,
indeed, such an account exists). Instead we need a posthumanist social theory:
one that recognizes from the start that the contours of material and human agency
reciprocally constitute one another.

§1.4 From a different angle, we can note that social theory has traditionally
emulated the natural sciences in seeking to expose hidden structures as the
explanation of visible phenomena. Stephen Turner (1994) has criticized this
genre very effectively. In contrast, nothing in Fleck’s account of the Wassermann
reaction is hidden: the mutual tuning of material procedures and human agents is
visible. Studies of practice suggest that a social theory of the visible is enough
(Pickering 1997a): there is no need to invoke hidden structures.

§1.5 Again, while traditional behind-the-scenes explanations in social theory
attempt to find explanatory constants underlying the flux of appearances, Fleck’s
study suggests that there is only flux. In the establishment of the Wassermann
reaction, everything from material setups and their performance to the contours
of human agency was at stake and subject to redefinition. The only generally
reliable and enduring feature of practice that I can discern is the pattern that I
have so far called tuning, and elsewhere analyzed in detail as a dialectic of
resistance and accommodation: ‘the mangle’ for short (Pickering 1993, 1995a).
And mangling is a temporally emerg ent process: its upshots are not given at all
in advance. This means that an adequate social theory can amount, at most, to a
set of sensitivities in our encounter with empirical phenomena: we should
especially look out for posthumanist intertwinings of the human and the
nonhuman—the construction of subjects for objects, as well as vice versa—and
we should recognize that in general nothing substantive endures in the encounter
of material and human agency. A theory of practice, then, would focus our
attention on specificity, on particular interdefinitions of machinic and social
fields. This is not, of course, how traditional theory functions. Traditionally, as I
have said, the invitation is to extract an invariant skeleton from the flux of
appearances. Perhaps we should say that a theory that recognizes temporal
emergence is an antitheory in the traditional sense. The havoc interpretation
wreaks in the domain of appearances is incalculable, and its privileged quest for
hidden meanings may be profoundly mistaken,’ as Jean Baudrillard once put it
(1988a: 149). 
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A history of agency

§2.1 What use is a posthumanist antitheory that continually returns us to
specifics? Is such a thing not ‘the death of sociology,’ to paraphrase John Dewey
on pragmatist philosophy (1960:68)?

§2.2 This antitheory denies itself the appeal to invisible skeletons; but at the
same time it suggests a thematics of the visible. Posthumanism directs our
attention to encounters between human and nonhuman agency, and we might
therefore be encouraged to write a history of ag ency (or a sociology of agency,
or a philosophy—these are no longer very different endeavors), which would
center on great, enduring, and conspicuously visible sites of encounter of human
and nonhuman agency, such as the factory (standing for the whole field of
organized production) and the battlefield (standing for organized destruction)
(and even the home in its historic transit from production to consumption).2

§2.3 The thematics of a history of agency would thus be close to the thematics
of Marxist historiography, and could easily draw upon empirical work in that
tradition. A history of agency would, however, differ from Marxist
historiography inasmuch as it would abstain from the assumption that any
sociological reduction is generally tenable—the reduction to the humanist
skeleton of class struggle, for example.3

§2.4 The periodization of a history of agency would register discontinuities in
modes of production and destruction. In production, the most recent breaks
would include the industrial revolution, the second, technoscientific, industrial
revolution of the late nineteenth century, World Wars I and II, and the 1980s. In
destruction, the periodization of a history of agency is less clear but, for the sake
of an example, Manuel De Landa (1991:64–72) distinguishes between three
technosocial fighting formations, which he calls clockwork, motorized and
network armies, the first dating back to 1560, the second to the late eighteenth
century and post-Revolutionary France, and the third emerging from WWI and
exemplified in the German blitzkrieg  tactics of WWII. Notice that these series of
breaks in the histories of production and destruction are not identical; in general
a history of agency would have multiple clocks. But notice, too, that the world
wars of the twentieth century appear on both lists. It is clear that as we approach
the present destructive and productive agencies have become increasingly
strongly coupled to one another.

Scenes from a history of agency

The synthetic dye industry and the second industrial
revolution

§3.1 In a fascinating essay, Henk van den Belt and Arie Rip (1987) date the
emergence of the synthetic dye industry back to William Henry
Perkin’s discovery of aniline purple in 1856. There followed a period of material
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tinkering which resulted in the production of a continuing series of new synthetic
dyes.

§3.2 This material tinkering was guided by developments in chemical theory,
including Kekulé’s structure theory of 1859 and his benzene theory of 1865 (van
den Belt and Rip 1987:144), the latter forming the basis of modern organic
chemistry. The reciprocal intertwining of material practices and scientific theory
needs to be emphasized here. Organic chemistry did not first evolve according to
its own autonomous dynamics and then find application in the dye industry.
Instead its history is better understood as a reflection upon the existing
accomplishments of the industry—material processes and products of synthesis—
that aimed at further performative achievements. Here, then, science should be
seen as within the plane of practice: continually emerging from and returning to
enduring sites of encounter of material and human agency such as the factory
(though occasionally departing on loops through such places as the university).
This, in fact, is in general how we should expect to find that science appears in a
history of agency.4

§3.3 The history of azo dyes after 1877 is especially interesting. Within
contemporary chemical theory, the so-called coupling reaction promised to
generate an indefinite series of new dyes in ‘an endless combination game’ (van
den Belt and Rip 1987:151) of different ingredients. And the response to this
recognition was the establishment of a new social institution, the industrial
research laboratory, within the German synthetic dye industry. From this point
on, chemists appeared in the history of synthetic dyes in two roles: (1) an already
established role, as academic researchers in the universities; and (2) their new
role as ‘scientific mass-labor’ located within industry itself, running through the
endless combination game of dye syntheses as quickly as they could. The industrial
research laboratory thus represented a device through which the dye industry
could, as it were, wrap itself around scientists and enfold them, as a tactic in the
optimization of its own performativity.5

§3.4 We thus see how the material, the conceptual and the social evolved
together in the history of the synthetic dye industry. The establishment of new
material procedures and products (the coupling reaction and azo dyes), new
bodies of knowledge (modern organic chemistry) and topological
transformations of social institutions (the enfolding of science by industry in the
industrial research laboratory) hung together, reinforced one another and
reciprocally structured each other’s development. To return to Marx, we see how
‘production not only creates an object [synthetic dyes] for the subject [industry,
science, the consumer] but also a subject [an industry with science now enfolded
within it] for the object.’6

§3.5 A humanist social theory could not hope to grasp these
developments. One cannot understand the emergence of the industrial research
laboratory as a social institution without thinking about transformations in the
domain of material processes and products. Again, it is no use searching for a
temporally nonemergent behind-the-scenes structure here. No one, for example,
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could have known in advance of actual practice how material, social, and
conceptual developments would go in this story. All that one can do is register the
visible and specific intertwinings of the human and the nonhuman. But this is
enough; what more could one want or need?

The industrial revolution: railways and shock

§4.1 Schivelbusch (1986:168):

[T]he stimulus shield model is so abstract that it can be applied to all
possible kinds of stimuli: to technically caused ones (i.e., velocity) as well
as cultural ones (laws, customs, etc.). Thus the ‘civilizing process’
described by Norbert Elias can be understood as the formation of a
stimulus shield, just as we have understood the process of rail travel to be
one. The ‘stimuli’ that the individual…absorbs during the civilizing
process are the social rules that are interiorized by the courtly upper
strata… A violation or breaking of these rules was commonly described as
‘shocking’: it was the shattering of a stimulus shield of convention—an
analogous event to ‘shock’ in military clash or railroad accident.

Leaving aside the unappetizing concept of ‘stimulus shield’ and his endorsement
of the dubious notion that social life can be understood in terms of rules,
Schivelbusch’s project is an intriguing one. He wants to move from the humanist
sociology exemplified in Elias’s work to a posthumanist sociology of people and
things. Further, he wants to explore the inner human experience of technology,
specifically the contours of what he calls ‘industrialized consciousness’—a
terrain little explored in mainstream Anglo-American (or even French) science
studies. We can follow him a little way to see what is at stake.

§4.2 Schivelbusch takes the nineteenth-century railway to be a key site for the
development of industrialized consciousness, and explores it from several
angles. One straightforward example of his way of proceeding concerns the
development of what he calls panoramic seeing  (1986: Chapter 4). His
suggestion is that the railway journey makes possible a new way of perceiving the
landscape quite different from earlier modes of apprehension, associated, for
example, with horse-drawn carriages or walking. Where the latter foster a
detailed (and multisensual) engagement with the specifics of the local
environment, rail supports a panoramic (and purely visual) grasp of the terrain, in
which the immediate foreground vanishes (due to the relative speed of the
observer) while the background is seen synthetically, and translations between
towns, countryside, and villages are grasped as a whole. It is as though the
landscape appears as a movie projected onto the screen of the window.

§4.3 Schivelbusch thus offers us a rather different take on the reciprocal
production of subjects and objects from that discussed in §3. Now inner experience
is part of the construction of the subject (the panoramic voyeur) for the object
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(the railway/the landscape). And it is worth emphasizing that panoramic seeing
was not envisaged in the construction and use of the railways—nor was it
something actively at stake (subject to tinkering) in the evolution of railway
travel. In this sense panoramic seeing was an emerg ent phenomenon—a new way
to perceive that just happened to manifest itself in a new material situation.7

§4.4 A certain frustration can arise here as elsewhere in Schivelbusch’s
discussions of industrial consciousness. On the one hand, he certainly does seem
to illuminate the specificity of what it is like to be in an industrial society; on the
other hand, no special language of inner states is involved. Somehow,
Schivelbusch gets at the inner by describing the outer: the landscape rushes past,
so of course the foreground becomes an unreadable blur, while the landscape
unfolds like a map in the distance. One suspects some sleight of hand. But I think
this feeling is mistaken. The point to note is that while there are many ways of
describing the motion and relation of bodies and objects in railway travel,
Schivelbusch describes outward circumstances from a certain perspective or
subject position—the embodied position of the fast-moving traveler. The railway
journey, then, made available the new subject position at which panoramic
seeing emerged.

§4.5 Though Schivelbusch’s declared focus is on industrialized consciousness,
he also explores somatic and psychosomatic phenomena—new ways for bodies
(or bodies-and-minds) to be. Railway accidents, perhaps by virtue of their
unprecedented violence and lack of forewarning, precipitated the construction of
the new psychomedical category of victims of shock—persons showing no
severe bodily injuries, but exhibiting unusual mental or physical symptoms some
time after the event. Shock, then, was a new form of bodily performance—
another truly emergent phenomenon—made possible by the new subject position
created by rail.8 And Schivelbusch thematizes what is at stake here in a nice
impure, posthumanist, metaphor, comparing shock with metal fatigue (132–4):
just as metal cracked unexpectedly on the railways (a phenomenon subsequently
explained in terms of novel and specifically dynamical stresses), so human
beings cracked unexpectedly in railway accidents (subsequently explained by
Freud’s stimulus shield theory, as dismissed in passing above).

§4.6 Here, then, we find some more senses in which production creates a
subject for its object (shock, panoramic seeing) as well as vice versa. At the very
least, Schivelbusch’s work is valuable in opening up to analysis the relation
between technology, bodily states, and inner human experience: a terrain which,
as mentioned above, has been ignored by the science and technology studies
mainstream, on one side, and also by the humanist social sciences on the other.

The interface

§5.01 My preceding remarks were made from the perspective of a detached
academic observer. But the coupling of the human and nonhuman is often a topic
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of immediate practical importance and has been taken up as such many times,
more or less reflectively.

§5.02 At the unreflective end of the spectrum we find the work of engineers.
Schivelbusch, for example, argues that heavily upholstered furniture appeared on
the railways as a solution to the problem of matching flesh to metal—
specifically, as a response to the discomforts of vibrations induced in the human
body by railway travel (122–3). And he suggests that upholstery thus concealed
the truly industrial nature of railway travel, functioning, in effect, as an
equivalent in the material world to ideology in the world of thought. One could
perhaps take this suggestion too seriously, but at the same time it illustrates the
heuristic power of posthumanist metaphors in social theory. We may no longer
be able quite to credit the notion of false consciousness, but it still points to a
topic worthy of analysis, and perhaps thinking about comfy chairs might be a
good way to get started (cf. Benjamin 1968; Baudrillard 1988b).

§5.03 Closer to the present, one might think of the problem of matching
human brains to silicon chips, and all of the postwar developments connected
with computer interfaces, running from the development of higher-level
languages which mediate between quasi-natural languages, mathematics and
machine code, up to visual interfaces and simulations. These directly tailor
objects to subjects, rather than vice versa. But they are part of a project with a
long history that simultaneously defines the human and nonhuman in relation to
one another. Visual interfaces, for example, emerge in part from the failure of
ambitious projects for pattern recognition by machines and the reciprocal
acknowledgment that pattern recognition is one of the mental tasks that human
beings are especially good at—a defining feature, one might say, of the human.10

§5.04 One can develop Schivelbusch’s ideas about material ideology a bit
further here. Computer interfaces certainly obscure the inner workings of the
machine, but still, in scientific applications, for example, they serve to connect
the human user to something beyond the screen. A visual simulation of a
thunderstorm, say, presents the products of massive computation in
graspable form. It makes the inner states of the machine accessible to its human
exterior. On the other hand, however, other uses of visualization are intended as
pure surface. In entertainment—from video games to virtual reality—the
interface achieves its apotheosis as pure thing-in-itself: all that matters is
destroying the space invaders as they appear on the screen. This surface/depth
contrast is an invitation to talk about postmodernity (Jameson 1991) which I will
not take up—except to note that a functioning virtual reality would make
possible a fully alienated subject position. Of course, we do not talk about
‘alienation’ any more, either, but Paul Virilio’s (1993) notion of the ‘terminal
citizen’ is still worth thinking about.

§5.05 Upholstery and computer interfaces are material solutions to practical
problems encountered in the matching of people to things. Their historical
evolution has not hinged upon much general reflection on posthuman couplings,
at least until recently.11 But there is a strand of such reflection that dates back at
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least to the industrial revolution (Pickering 1997b). The early political
economists, from Adam Smith to Karl Marx via Charles Babbage, were intensely
and explicitly interested in the coupling of people and machines in the factory,
which was remaking society as they wrote. Somehow, however, that line of
posthumanist thought has been repeatedly subject to humanist and antihumanist
purification as it looped through the academy in the late nineteenth and early
twentieth centuries. The proto-posthumanism of early scientific management, for
example, seems to have disintegrated in the 1920s and 1930s. As Peter Miller
and Nikolas Rose put it: The plant [then became] understood as pervaded by an
attitudinal and communicative atmosphere, a socio-psychological overlay to the
actual organization of the productive process itself (Miller and Rose 1995:435,
emphasis added), and the humanist overlay was claimed by the social scientists,
while the ‘productive process itself’ was retained by the engineers.12

§5.06 But then, during and shortly after World War II, a posthumanist or
cyborg self-consciousness began to blossom once more at several sites. I think of
operations research, systems dynamics, and systems theory, ergonomics and
cybernetics as rather unorthodox academic disciplines coming straight out of the
war itself; and of the Quality of Working Life, participatory design and
computer-supported collaborative work movements as later equivalents
addressed specifically to the realm of production. All of these, in one way or
another, thematized the reciprocal coupling of the human and the nonhuman, the
interactive tuning of subjects and objects.13

§5.07 The overall history of the postwar cyborg sciences remains largely to be
told; but one particular feature seems especially relevant here: namely the
terrible sense of déjà vu I get when I look into this history. As far back as the
1950s, I think, people at the Tavistock Institute of Human Relations—the home
of the Quality of Working Life movement—were thinking seriously about the
open-endedness of practice and cultural transformation, a topic that I started to
struggle with only in the late 1980s. Likewise, the phrase ‘sociotechnical
system’—a well-known term of art in the actor-network approach to science
studies—was first coined at the Tavistock (Miller and Rose 1995). And one does
not need a Ph.D. in the field to know that in his discussions of technological
artifacts like ‘sleeping policemen’ Bruno Latour (e.g., 1988) is simply doing
ergonomics. What should we make of such observations?

§5.08 My own first reaction is one of distaste. I feel very uncomfortable when
I discover that people I want to write about actually articulated my own
interpretive scheme before I did. A consoling temptation is to say that the
coincidence proves we are both right; but my fondness for the symmetry
principle of the sociology of scientific knowledge gets in the way of that. Instead
this seems like a nasty instance, too close to home, of that collapse of theory into
its object which Fredric Jameson (1991) has described as characteristic of
postmodernity—that loss of analytical distance, critical and otherwise.

§5.09 More positively, one could try regarding posthumanist social theory as a
continuation of the WWII projects listed in §5.06. Again, this is an

PRACTICE AND POSTHUMANISM 179



uncomfortable, though reflexively correct, maneuver. From my perspective, it
amounts to locating my present work on the history of agency within a particular
strand of the same story, that of the WWII regime, as I call it.14 This move, of
course, precipitates the question of just what a posthumanist social theory or
antitheory stands to contribute within the overall development of the cyborg
sciences? But there are, fortunately, a couple of straightforward answers to that
question. First, an injection of posthumanist sensibilities into the mainstream
academic disciplines can hardly do any harm. The resolute humanism of much US
sociology, for example, makes it enormously difficult for that field even to
recognize the technological and scientific constitution of late twentieth-century
society. And, second, the studies of scientific practice mentioned at the
beginning of this essay have already carried posthumanist analysis into empirical
domains that have been left untouched by other cyborg sciences.

§5.10 One last thought. Amongst the cyborg sciences, I find cybernetics
especially interesting, and in my unsystematic reading of the literature, I have
been struck by two things: (1) the considerable congruence that exists between
the cybernetic world-view and the posthuman, temporally emergent metaphysics
which I think goes best with studies of practice; and (2) the fact that cybernetics
has nevertheless developed a much more detailed and substantive analytical
repertoire than practice theory. Perhaps, therefore, a posthumanist social theory
could learn something from cybernetics. I close with three examples. 

§5.11 I have already drawn upon one concept which is central to some
branches of cybernetic thought: that of an emerg ent phenomenon. When Manuel
De Landa (1991:30), drawing upon Deleuze and Guattari (1987), says that
‘tracking the [machinic] phylum…involves discovering the “emergent
properties” of different combinations of materials: that is, any physical property
that arises from an assemblage of parts, but that is not present in the parts taken
separately,’ he is moving along the same lines as Schivelbusch’s remarks on
shock and metal fatigue. There is a notion of discontinuity and nonlinearity here
in the notion of emergent phenomena that is a useful antidote to the gradualist
images that attach themselves to notions like Karin Knorr Cetina’s old idea of
‘tinkering’ (1981), or my metaphor of ‘tuning.’ Perhaps this is why I prefer the
more violent word, ‘mangling.’ (See also Pickering forthcoming b.)

§5.12 Absolutely central to cybernetics is a notion of homeostasis, arising from
reflections upon the stability of biological organisms in the face of varying
environments. Having found no need or desire to invoke homeostasis in studies
of scientific practice, I note this just to register my puzzlement. Does it point to
some blind spot in current studies of practice; or to the fact that cybernetics
mistakes an important particular (the stability of biological organisms) for the
general case; or what?15

§5.13 Because of its obsession with feedback loops, cybernetics problematizes
the question of units of analysis in a clear and important way. In evolutionary
theory, for example, cybernetic approaches emphasize that the unit of analysis is
not the organism alone, but rather the organism plus its environment: the two
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evolve in relation to one another (Maturana and Varela 1992). This idea can be
seen as reinforcing and extending the domain of an anticontextualist argument
emerging from analyses of practice—namely, that appeals to explanatory context
in the human sciences run the risk of effacing fascinating manglings of ‘context’
itself. My earlier discussion of the evolution of the synthetic dye industry
illustrates what is at stake. The social, for example, cannot there be regarded as
explanatory of material and conceptual transformations, just because all three
heterogeneous cultural strata were so strongly coupled to one another. Units of
analysis, therefore, have in general to be found in empirical research (and have
no necessary temporal stability); traditional disciplinary schemas and
explanatory demarcations often just get in the way.16

Notes

This essay is dedicated to the participants in my seminar in the sociology of
technology, fall 1995, with thanks for many stimulating discussions and
arguments. I also thank Norton Wise for comments on the essay itself, especially
his insights into ‘emergent phenomena.’ 

1 As it is of cultural studies of science: see Pickering (1995a:217–29), where I
discuss Baird (1993) and Haraway (1991) at length, as illustrating both
convergences and differences between cultural studies and studies of practice.

2 ‘History of agency’ is a clearer description of what I called ‘performative
historiography’ in Pickering (1995a:230). For further thoughts on the history of
agency, see Pickering (1995b, 1997b).

3 Noble (1986) is an important example of such a reduction; for a detailed critique,
see Pickering (1995a:Chapter 5).

4 Classic texts situating science in a history of agency would thus include Hessen
(1971) and Bernal (1953) on the physical sciences, and Foucault (1979) on the human
sciences. For a long list of relevant recent authors and texts, see Pickering (1995a:
221, n.12). Bowker (1994) is a recent fascinating study of the emergence of
geophysics from oil fields; Lenoir (1997) includes a series of important historical
studies on scientific developments in Germany in the nineteenth and early twentieth
centuries (and one study of the postwar US) which point in the same direction.

5 For more on enfolding, see the discussion of operations research and military
enterprise in World War II in Pickering (1995b).

6 The transformation of the social in this instance had interesting aspects beyond
those just discussed. Most strikingly, the very content of German patent law was
mangled in the process of developing azo dyes (van den Belt and Rip 1987: 148–
55). For an extensive discussion along the lines laid out above, see Pickering (in
prep.).

7 One way to appreciate the significance of panoramic seeing is to reflect upon
satellite imagery of the earth as a recent instance of the trend that began with the
railways. Elichirigoity (1999) argues that satellite images of the earth as an isolated
body floating in space were crucial to the emergence of a distinctive discourse of
globality (or planet management) in the late 1960s and early 1970s.
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8 Strictly speaking, ‘shock’ was not novel to rail; it was a phenomenon already
recognized on the battlefield (Schivelbusch 1986:150–8). But that similar
phenomena might be connected with rail too was unexpected; and, of course, the
connection with the battlefield is interesting in itself from the perspective of a
history of agency.

9 It is worth noting that the discussion of railway travel moves us from production
toward consumption, a move that needs to be taken further in thinking through the
history of agency.

10 For earlier redefinitions of the human in relation to mechanized computation, see
Daston (1994) and Schaffer (1994) on the late eighteenth- and early
nineteenthcentury reconceptualization of ‘intelligence’ occasioned by de Prony’s
introduction of mass production methods in calculation and Babbage’s difference
and analytical engines.

11 For more on the history of computer interfaces, see Rheingold (1991).
12 It would be interesting to compare trends in the West with those in the Soviet

Union. I have no systematic information on this comparison, but a reading of
Zinchenko and Munipov’s history of ergonomics (1989: Chapter 2) suggests that
the Western humanist/antihumanist purification did not come naturally in a society
where Marx’s writings were canonical and industrial labor a matter of direct
academic concern. We should then see the ‘Great October Socialist Revolution in
Russia’ (Zinchenko and Munipov 1989:34) as another key date in the history of
agency.

13 On the first part of this list see Pickering (1995b, 1998, forthcoming a) and
Zinchenko and Munipov (1989); on the second, see Cooper and Mumford (1979)
and Miller and Rose (1995) on the Quality of Working Life movement;
Easterbrook (1993) and Bowker, Star, Turner, and Gasser (1996) on cooperative
work; and Asaro (2000) and Jirotha and Gognen (1994) on participatory design. I
thank Peter Asaro for enlightening discussions of these bodies of work and
guidance on the literature.

14 This is probably historically correct, though it has come as a surprise to me to
discover it. To grasp what is going on, I suspect that one needs to think about a
wartime and postwar purification of academic social theory, which has served to
marginalize the cyborg sciences within the universities. Against this trend,
however, it seems possible that cybernetic thinking, broadly construed, has been
laundered back into science studies via the work of Bruno Latour (I thank Geof
Bowker for this suggestion). Latour (1987), for example, makes some
characteristically cybernetic moves. Buck (1985) has some ideas on the purification
of the social sciences as it played out in the US; Parsons (1965) is a beautiful lesson
in how to humanize and lose what is most interesting in cybernetics. In Marxist
terms, Parson’s trick was to emphasize the superstructure and forget entirely about
the material base of society. One has the image of a pyramid of interlocking social
systems resting on nothing. Even Terry Pratchett’s Discworld rides through space
on the back of a turtle.

15 One can note that notions of homeostasis fit nicely with (typically humanist and
nonemergent) sociologies that take social reproduction as the key topic for
analysis. Studies of scientific practice, by contrast, thematize change.
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16 On the critique of contextualism, see Callon and Law (1989), Pickering (1992b,
1997b). On the relation of analyses of practice to evolutionary theory, see Pickering
(1995a: 246–52; forthcoming b).
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