Ethnography and the Development of Science and Technology Studies
By David J. Hess

This essay was published in the Sage Handbook of Ethnography, edited by Paul
Atkinson, Amanda Coffey, Sara Delamont, John Lofland, and Lyn Lofland. Thousand
Oaks, Ca.: SAGE Publications, 2001. Pp. 234-245. This essay is copyrighted © by Sage
Publications 2001 and reproduced on this website by permission. The following essay is
draft of the published essay and may have some minor variations from the final,
copyedited version

David Hess

Because the term ‘ ethnography’ has widely variant meanings across the
disciplines, it should not be surprising that within an interdisciplinary field such as
Science and Technology Studies (STS) the practices of fieldwork and the convertions of
ethnographic writing also vary dramatically. This chapter will explore some of the
differences between two ‘generations’ or networks of ethnographic researchers in the
STSfield, then discuss some possible standards for a good ethnography in the field. The
heuristic of two generations provides a useful, albeit smplified, point of entry into the
literature, its methods, and its theoretical frameworks.

Methodological Issues in the First Generation

During the early 1980s, social scientists (primarily sociologists) published severa
fieldwork-based studies that are sometimes referred to as the anthropology of science.
The first generation of STS ethnographers included both Europeans and nonEuropeans
(mostly Americans), but during the early 1980s the British dominated the field.1 Overal,
the first generation occurred within a current of STS known as the sociology of scientific
knowledge (SSK), which contrasted with the largely American sociology of science (or
scientific institutions) associated with Robert Merton (1973) and colleagues. For SSK
the central research concept was the social construction of knowledge, that is, the
problem of how decisions about the credibility of knowledge claims and methods involve
amix of social and technical factors. The first generation of STS ethnographies tended to
be defined in contrast with anaive view of scientific work as a purely rational process of
representing a nature that revealed itself in transparent observations. The term ‘rational’
in this context suggests that universalistic, technical decision criteria such as concerns
with evidence and consistency are the dominant shaping factors in the outcomes of
controversies and other decisions regarding theories, methods, and knowledge clamsin
science. Instead, the SSK researchers emphasized the way in which concerns with
evidence and consistency were interwoven with situationally contingent events, local
decision making processes, hegotiation among a core set of actors in a controversy, the
interpretive flexibility of evidence, additions and deletions of rhetorical markers
(modalities) to knowledge claims, and other social or nontechnical factors that shape the
outcome of what comes to be constituted accepted knowledge and methods in a field.

Notwithstanding the common ground of SSK ethnographies, there were
substantial differences. For example, although this group of studiesis known sometimes



as ‘laboratory studies,” some of the ethnographies went beyond observations of

laboratory science. Theoretical judgments about the nature of knowledge had
implications for the choice of fieldwork site and method. For example, Collins's (1983a)
emphasis on the role of community negotiation led to fieldwork in broader research
communities rather than laboratories (e.g., Collins and Pinch, 1982) and to an interpretive
method that he termed * participant-comprehension’ in contrast with the more positivistic
term *participant-observation’ (Collins, 1983b). Collins and Pinch (1982: 20) were
concerned the problem of achieving competence in the sciences of the field site; like
anthropologistsin aforeign culture, they viewed a core ethnographic problem to be
achieving understanding across the different disciplinary cultures of the social sciences
and the field site scierce. In contrast, Latour and Woolgar (1986) were more concerned
with the rhetorical markers of the persuasion process that converted observations into
widely accepted facts, and consequently their fieldwork focused on the laboratory and
writing processes. They also were more concerned with the problem of going native, that
IS, accepting scientists' accounts of their work at face value. As aresult, they emphasized
the value of playing stranger to the experimental culture of the laboratory.2

Another magjor difference involved the changing conceptualization of the
construction rubric. Over time the tradition of empirical studies of science took an
increasing ‘turn to technology’ (Woolgar 1991), and concern with the coshaping of
knowledge (or technology) and society displaced microsociological accounts. New terms
such as ‘ coconstruction’ or simply ‘ construction’ tended to displace the older term * social
construction.” Research methods also tended to be based more on documentary sources
and interviews than on fieldwork; however, fieldwork-based research in this tradition has
continued to take place into the 1990s.3 Actor- network theory is an influential example
of the increasing concern with technology and with the coconstruction problem (Callon
1986, 1995). Of significance for ethnographic method is the theoretical question of how
nonhuman entities achieve a delegated agency within sociotechnical networks. A trivia
but simple example is the role of atraffic light for in a busy intersection, which
constitutes a sociotechnical network of pedestrians, drivers, police, traffic laws, vehicles,
roads, crosswalks, etc. The light has a del egated agency that shapes human action in the
system. A theoretical position on the agency of things will influence fieldwork choices
about how to define a fieldwork site. Likewise, a well-chosen fieldwork site (such as the
nocturnal traffic culture of urban Brazil) might lead to interesting theorizing of the
cultural contingency of agency in sociotechnical systems.

In afew cases, researchers associated with the SSK ethnographies made excessive
clams that suggested they believed that the consensus knowledge of a scientific field at
any point in its history was solely the product of social factors. In other words, they
suggeded a plasticity to the interpretation of observations and production of evidence that
left little room for the material world to intervene as a constraining force in scientific
research or a decisive factor in the resolution of controversies. The excessive
epistemological relativism of the radical versions of constructivism led to strong
reactions from some philosophers and eventually from scientists of science wars fame.
The latter tended to want to return to a preconstructivist erain which histories and
ethnographies of science excluded consideration of the social shaping of content. Itis
probably fair to say that neither extreme is feasible to many in the STS community today.
For example, the outcome of controversies is frequently shaped by battlesof evidence;



thus, there is no doubt that a technical, universalistic decision criterion is influential and
that the world has a kind of agency in decision-making of this sort. However, the ability
to produce good evidence is shaped by research traditions that govern its interpretation,
access to resources that govern its production, control over what counts as good methods,
and the ability to mobilize rhetoric and colleagues to win arguments over the
interpretation of data. Y et, even when taking such strong social factors into account, it is
also the case that outgroups are sometimes able to defeat the orthodoxies of a scientific
field based on higher quality evidence or more logical argumentation, even when the
orthodox methods are used to judge such evidence and argumentation. Thus, a moderate
view of constructivism suggests a both-and framework for interpreting the outcome of
controversies and other scientific decision processes.

The Neutrality Question in STS

Some of the first-generation of STS ethnographies were informed by the basic
methodological principles known as the * strong program.” The program involved four
basic principles: causality, impartiality, symmetry, and reflexivity (Bloor 1991: 7 [orig.
1976]). Causality meant that social studies of science would explain beliefs or states of
knowledge. The impartiality principle held that social scientific accounts of science
would be impartial with respect to the truth or falsity, rationality or irrationality, or
success or failure of knowledge. The symmetry principle held that the same types of
cause would explain both true and false beliefs; in other words, one would not explain
‘true’ science by referring it to nature and ‘false’ science by referring it to society.
Reflexivity held that the same explanations of science would also apply to the social
studies of science. Although the principles were formulated for SSK, presumably they
could be extended to the study of technology.

Not all ethnographies of science were influenced by the strong program, nor were
all of the principles equally influential. Latour and Woolgar made explicit and favorable
reference to the strong program (1986: 105), particularly its principles of impartiality
(149) and symmetry (23). Likewise, Collinsand Pinch (1982: 17) adopted a position of
impartiality regarding true and false beliefs in their study of a parapsychology
controversy, and subsequently Collins articulated his own research program with the
strong program’s symmetry principle (1983a: 86; also 1996). Woolgar (1988) later
developed the reflexivity tenet in relationship to ethnography. In contrast, for Lynch the
overal orientation was ethnomethodol ogical, and mention of the strong program was
more as a point of comparison (1985: 200; 1992). Likewise, Chubin and Restivo (1983)
developed an opposing ‘weak’ program that in some ways antedates the devel opments of
the second generation of ethnography.

Although the question of influence is complicated, the strong program does
provide a point of reference for the first generation, and the principles of impartiality and
symmetry serve as valuable point of comparison between the first and second generations
of ethnography in STS. As methodological principles, impartiality and symmetry proved
to be, up to a point, valuable heuristics to guide empirical research projects, particularly
those focused on the origins and outcomes of scientific controversies. In brief, the
principles prevented a presentist type of explanation. For example, position A of a
controversy won because it was based on the truth as we understand it today, whereas
position B lost because it was biased by socia factors. Although one might draw on



today’ s knowledge and conclude that advocates of position A may have indeed devel oped
amore accurate map of the world, one cannot assume that the evidence for A was better
at the time of the controversy, that arguments for the evidence for A were more
persuasive, that evidence itself was the only factor that led to the closure of the
controversy, or that today’ s knowledge may not be reversed at some later point in time.
In practice, the principles of impartiality and symmetry led to more nuanced explanations
of empirical materia in which social and technical explanations were interwoven. In the
context of ethnography, the principles invited--although did not aways lead to--a
perspective that began with the views of the scientists of the field site, rather than with
categories imposed by the observing ethnographer. As starting points, the principles
therefore had value in helping researchers to avoid some methodological pitfalls.

Notwithstanding the value and genera influence of the impartiaity and symmetry
principles as methodological heuristics, the principles were at the heart of ongoing
debates and criticisms. Some criticisms were largely internal to SSK and were the result
of continuing attempts to extend the symmetry principle, such as to the analysis of
humans and things mentioned above regarding actor- network theory (see Bijker, 1993,
and the epistemological chicken debate in Pickering, 1992). However, the more
profound criticisms came from outside SSK. For example, SSK researchers argued that
they had opened the black box of the content of science, but critics charged that upon
opening the black box, they had found it politically empty (Winner 1993) or that the
strong program principles represented the academic depoliticization of STS srootsin
activist struggles (Martin 1993). One reading of the symmetry and impartiality principles
isthat they underplay or even fail to make distinctions between the truth and falsity of
scientific claims or the success and failure of technological designs. If one accepts the
reading, then there are no grounds for making a decision about what course of action one
ought to take, asin a policy recommendation. The broader topic of the politics of
impartiality and symmetry has received substantial attention during the 1990s (e.g.,
Ashmore and Richards, 1996; Radder, 1998). In some ways the second generation of
ethnography begins with the recognition that the task of ethnography cannot be limited to
the objectivizing framework of pure description/explanation and to the politics of
scientific and value neutrality.

Methodological Issuesin the Second Generation

The second generation or network of ethnographic studiesin STS has a different
social address. there are more anthropologists, feminists, and cultural studies researchers
in this network, and it has a more American flavor.4 Second-generation ethnographies
have tended to be more oriented toward socia problems (environmental, class, race, sex,
sexuality, and colonial) in addition to theoretical problemsin the sociology and
philosophy of knowledge. Consequently, the second-generation tends to have a wider
field site than the laboratory or core set of a controversy. Second- generation
examinations of knowledge and technology also tend to go outside the citadel of expert
knowledge to the viewpoints of lay groups, activists, socia movements, the media, and
popular culture; to examine the contours of orthodoxy and heterodoxy in adiscipline’s
development, including the political, institutional, and economic forces that govern the
selection of research fields and programs; and to examine variations in expert knowledge
and technology across cultures. Consequently, the research tends to be ‘ multisited’



(Marcus, 1998; Rapp, 1999a), and ethnographic projects tend to require more time in the
field. Infact, some of the projects span more than a decade of field research.

The concepts of culture and power (and the related family of concepts that
includes gender, race, class, sexuality, and nationality) are generally more central to
theoretical frameworks of the second generation than the concept of the construction of
knowledge and technology. Although the claim that scientific knowledge isin some
sense socially constructed is widely accepted, the claim no longer seems to require proof.
Indeed, when one takes into account the broad comparative perspective that includes
studies of an immense literature on non-Western knowledges and material cultures, it is
clear that each society produces a knowledge about the world that encodes its cultural
traditions even as it maps real structures and processes in the material and social worlds.
‘“Western science’ is no different--for example, in the resonances of key concepts such as
natural law, atomism, and evolution with similar concepts in the political and social
systems (e.g., legidative law, individualism, and progressivism). It is probably more
accurate to say that in the second generation the construction problem shifts from the
SSK focus on how social and technical factors are interwoven in knowledge and
technology production (social construction) or how sociotechnical networks and societies
are mutually constituted (co-construction) to how cultural meanings or legitimating
power relations are embedded in science and technology (cultural and political
construction) and how different actors interpret science and technology (reconstruction).

Researchers in the second wave have tended to avoid the science wars problems
that emerged in SSK partly because they often view the knowledge-culture relationship
as both-and rather than either-or (Toumey, 1998). In other words the cultural and
political shaping of knowledge does not prevent it from also providing reasonably
accurate maps of the world. For example, a hunter-gatherer people may have a complex
mythological system that organizes categories of plant classification but a the same time
categories of plant classification follow empirical observations about structural and
functional differences among species. The structures of both nature and culture
codetermine knowledge; in other words, moderate or realistic constructivism is a starting,
rather than ending, point of a research tradition. The view is not necessarily in conflict
with the strong program; Bloor recognizes that “there will be other types of causes apart
from social ones which will cooperate in bringing about belief” (1991: 7). However, the
applications of the strong program emphasized social variables in their explanations.

A second point of comparison and contrast with SSK in general and the strong
program in particular is the relationship between the principle of cultural relativism and
the strong program principles of impartiality and symmetry. Just as the strong program
principles suggest an analysis that begins with the frameworks of the participants of a
field site or controversy--what Bloor (1991: 176) calls ‘ methodological symmetry’ --so
the methodological principle of cultural relativism holds that ethnographic research
should begin with the point(s) of view on one'sinformants. However, ethnographersin
the anthropol ogical/feminist/cultural Sudies traditions are careful to distinguish the
moment of cultural interpretation in the research process from the complete analysis.
Anaysis may begin with local interpretations and meanings, but it does not end there. In
the process, the second wave of ethnographers tends to distinguish cultural relativism asa
methodological heuristic from epistemological or moral relativism. Failure to engagein
the *stepping in” and ‘ stepping out’ process constitutes ‘ going native,” which is usualy



rejected as a departure from a completed analysis (Powdermaker, 1966; Forsythe, 2001).
Like Collins and Pinch, the first concern is to understand how the world works from the
point of view of one’s informants, thus to achieve competence in the culture. The
distancing or strangeness that Latour and Woolgar wanted occurs with the stepping back
process of socia scientific analysis of one's observations. In away, acontrast in the first
generation of ethnography comes together as two phases of aresearch project in the
second generation.

The analytical half of second-wave STS ethnography implies asymmetry, and the
most frequently given example is belief in supernatural phenomena. Socia scientists and
historians generally do not believe in supernatural phenomena, and they do not take
supernatural forces into account in their explanations of, for example, witchcraft or
sorcery as social phenomena. Likewise, Bloor recognizes a higher level asymmetry in
the afterward to the second edition of Knowledge and Social Imagery (1991: 176). He
argues that a sociological explanation of witchcraft--that is, as opposed to a supernatural
explanation--“will logically imply that the witchcraft beliefs (taken at their face value)
arefalse” (1991: 176). The logical asymmetry implicit in asociological explanation of
witchcraft is distinguished from the methodol ogical symmetry of asking why members of
a culture would choose the fal se belief--witcheraft is based on supernatural powers--over
the true belief, witchcraft isnot (p. 177). Bloor recognizes the problem of higher level
asymmetry that arises from methodological symmetry, but his exploration of the
implications of higher level asymmetry is limited.

Consider the complexities of the play of symmetry and asymmetry that occur in a
socia scientific explanation of the genesis and outcome of a scientific controversy. The
explanation is inherently asymmetrical because it presumes that the social scientist’s
account can be, even if it is not always in fact, superior to the more limited explanations
provided by most scientist-participants in the controversy. Participants generally have
access to less complete technical and social information about the controversy than do
post-hoc analysts, and they also do not have access to the accumulated science studies
research on controversies. In this sense, scientists accounts of controversies are like the
traditional accounts of anthropologists’ informants; they need to be analyzed in light of
an accumulated, cosmopolitan base of research as well as all sources of knowledge local
to the controversy. However, there is a difference in the asymmetries of a social
scientific explanation of, for example, why one shaman defeats another and why one side
of ascientific or technical controversy prevails. An emic explanation of the outcome of a
shamanic conflict would hold that one shaman defeated another because the first had
stronger supernatural power or access to stronger spirits. The emic explanation would
not enter into the socia scientist’s account except to the extent that belief in the emic
explanation had an effect on the outcome. By extension, one might argue that a social
scientist’s account of the outcome of a scientific controversy would not rely on emic
explanations such as stronger evidence or logic except to the extent that belief in stronger
evidence and logic had an effect on the outcome. Y et, this application of symmetry
precludes the social scientist from making the claim that whereas one side of the
controversy believed it had better evidence and logic, in fact it only had access to greater
resources, better rhetoric, or more political clout. Whereas few if any social scientists
would want to make a similar distinction for shamanism (e.g., one side had stronger



supernatural power versus stronger social clout), for the analysis of scientific
controversies in a policymaking context such an ability should not be surrendered.

The higher-1evel asymmetry that | am defending goes together with a higher level
partiality. At the second, higher level of analysis, when one reassesses all the evidence
and argumentation, and puts it together with all the social factors, it is possible to arrive
at the conclusion that the minority or lost position was in fact ‘better.” Rejected
technologies such as the gas refrigerator (Cowen, 1985) or rejected theories such as the
infectious etiology of cancer (Hess, 1997a) may have been wrongly rejected, at |east
partialy or in some circumstances, and there are defensible grounds for making that
evauation. One can ground the verdict on the very standards that were used to dismiss
the lost choices, such as cost and efficiency for atechnological choice or evidence and
consistency for a research program choice. Such a strategy is the most convincing, but
one can a'so move up alevel of analysisto argue that the methods or standards of
evauation in place at the time were biased in favor of the status quo, and an aternative
set of criteriathat inverts the established orthodoxy would better serve a general public
interest. The necessity of beginning an analysis with a principle of cultural relativism,
which | have shown to have some parallels with the impartiality and symmetry principles,
is therefore linked to the equal and opposite necessity of concluding the analysiswith a
framework that is partial and asymmetrical, and likewise that is grounded in an
epistemological and moral antirelativism. The back-and-forth movement is essential if
the social scientific analysis of science is to escape the incoherences revealed by critiques
the strong program and to move on to contribute to policy debates of public importance.

What Constitutes a Good Ethnography of Science and Technology?

The ethnography of science and technology shares severa features with other
contemporary ethnographic projects, but it aso has some relatively unique features.
First, as has occurred with much contemporary anthropological ethnography (Marcus
1998), the traditional anthropological fieldwork narrative of the lone ethnographer who
goes off to aremote village is clearly not appropriate. Fieldwork sites in the ethnography
of science and technology are rarely remote, rarely disconnected from the world system,
and frequently part of one's own society. Second, the ethnography of science and
technology shares with contemporary ethnographic projects a new relationship with
informants. As Michael Fischer (1998) has pointed out, in the traditional fieldwork
model the ethnographer is the naive child or student who learns the culture from
informants or teachers. In contrast, in ethnographies of emerging worlds the rapidly
changing character of the field site(s) and sciences/technol ogies means that ethnographers
and informants are groping together to understand what is going on. Third, there is
usually an existing socia science or historical literature on the science or technology in
guestion, and ethnographers are challenged to produce something new against a backdrop
of apre-existing interdisciplinary social science literature. As occursin, for example,
medical anthropology, this epistemo-political situation will tend to drive the ethnography
of science and technology toward a social science, as opposed to humanities, orientation.

In the STS context there are some additional twists that are less common in other
contemporary ethnographic projects. As Forsythe (2001) noted, ethnographers are likely
to be collaborating with informants who will read very carefully what they write. While
the situation is shared with some other contemporary ethnographic projects, in the



science and technology context there are some cases in which ethnographers are also
employed by their informants. Likewise, there is a much greater frequency in which
informants or their colleagues serve as reviewers of the work of ethnographers. The
situation creates the possibly that informants can directly restrict what the ethnographer
can or cannot say. For example, Forsythe became involved in alegal battle over who
owned her fieldnotes.

A second difference, at least of emphasis, between the ethnography of science and
technology and some of the other contemporary ethnographic projectsis that a social or
cultural analysisis frequently taken as threatening in and of itself. Because the
frameworks of the scientists terd to equate the ‘socia’ or ‘cultural’ with the nonscientific
or unscientific (that is, they assume an asymmetrical framework as a starting point), any
attempts to show how their work is social and cultura will tend to be interpreted as a
discrediting mareuver. In the context of heightened competition for funding and public
support, such interpretations can lead to counterattacks on the ethnographer.
Consequently, any sociocultural analysis of science will therefore tend to produce
discomfort that could trigger the science wars.

How, then, does one assess the quality of an ethnography of science and
technology? In the STS context, the term ‘fieldwork’ comes to include many points of
exposure and triangulation: attending conferences (for the second wave of STS
ethnographies, probably a preferred field site to laboratories), working in laboratories and
schools, attending virtual chat rooms and real-world colloquia, interviewing a wide range
of persons associated with the community, reading a vast technical literature, working in
archives, developing long-term relationships with informants (who may, over time,
become friends or even co-researchers), interviewing outsiders and laypeople about their
perceptions of the expert community and its products, becoming a part of activist and
social movement organizations, and providing services and help to the community (such
as writing or lecturing on social, historical, or policy aspects of the community). Over
time--generally at least two years of sustained contact but frequently five or ten years--a
deep knowledge of the field community develops, so that the ethnographer achieves a
rigorous standard of fieldwork quality. In George Marcus's phrase, the standard means
‘being able to inform someone of your own community (scholarly and otherwise) what is
going on in the frame of your project and fieldsite to the full extent of his or her curiosity’
(1998: 18).

From the perspective of this standard of ‘good ethnography,” the ethnographer
develops near native competence in the technical aspects of the science and technology
involved. The standard of near native competence does not mean that one necessarily
could pass, for example, a general doctoral exam that covers a wide variety of subfields
in, for example, biology. Rather, the technical competence of the fieldworker tends to be
narrow band--limited to specific subfields--where one’s control of the literature is
equivalent to that of the experts and, in some cases, superior to it. (The latter
circumstance occurs most frequently when one delves into the archives that are often
unread by contemporary researchers, who may have a bias against reading literature that
is more than five years old and therefore may not know how current controversies repeat
old ones.) More generaly, the standard of near-native competence means that good
ethnographers are able to understand the content and language of the field--its
terminology, theories, findings, methods, and controversies--and they are able to analyze



the content competertly with respect to the social relations, power structures, cultural
meanings, and history of the field. Thisis ahigh standard that often requires years of
research.

In addition to a standard of competence, there are other criteria that should be
included in a standard of a‘good ethnography’ of science and technology. Inthe
direction of the humanities, good ethnographies frequently interrogate or complexify the
taken-for-granted, such as common sense categories employed by socia scientists,
policymakers, activists, and scientists. Good ethnographies usually involve an e ement of
surprise or subversion; the fieldworker finds phenomena, meanings, terms, practices,
socia relations, ingtitutions, capital flows, culture-power connections, and so on that
might not have been expected. Here, the ethnographic voice is one of thick description
(Geertz, 1973), asin the work of historical interpretation or textual exegesis, athough not
necessarily restricted to the textualist limitations of Geertzian interpretive anthropology.

| also submit that good ethnographies are positioned explicitly with respect to a
social science research tradition, either theoretical or empirical, and they move the
tradition forward by providing new concepts and categories, new empirical findings, new
explanations or explanatory models, or reasons for questioning unguestioned theoretical
assumptions. The second, social science-direction is more evident in the classica
ethnographic debates over, for example, kinship, but also in the more recent
ethnographies that are situated in interdisciplinary social science research traditions such
as socia studies of medicine, science, and technology. There is atension between the
tendency to immerse oneself in the complexities of ethnographic detail and the tendency
to produce an explicit contribution to a research tradition of theoretical models and
empirical findings, but | would maintain that good ethnography can and should do both.
In short, good ethnographies reveal competence, interpret complexity, interrogate the
taken-for-granted, and make an explicit empirical or theoretical contribution to a
literature.

Making Good Ethnography Better

Some ethnographers would argue that the standard described above is good
enough. Can a mere contribution to the STS literature justify the tremendous investment
of an intelligent, educated citizen, not to mention taxpayer dollars that might have
supported the research project? An additional criterion for a good ethnography is that
ethnographers develop ways of intervening in their field sites as a citizen-researchers and
of making their competence applicable to policy problems. The concept of policy does
not have to be restricted to government science and technology policy; following Beck
(1997), the policy application may be more at the ‘ subpolitical’ level of how scientific
and technical communities might change practices to achieve goals such as increased
participation from underrepresented groups.

Asasocia scientist who understands the relevant science and technology at a
level closeto or equivalent to the experts and who understands the
social/cultural/political aspects of the field in ways that often surpasses the grasp of the
experts in the field, the ethnographer has not only the unique opportunity, but also the
civic obligation, to become part of the conversation about the relationship between the
research field and the broader public that ultimately supportsit. One therefore tends to
find STS anthropol ogists speaking openly of ‘intervention” and activism (Downey and
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Dumit, 1997). Against this position some have criticized al talk of intervention or
activism as sacrificing explanatory or interpretive rigor on the atar of politics. However,
the issue should be seen as bothand rather than either-or. One can maintain a high
standard of descriptive analysis while at the same time providing the grounds for making
prescriptive recommendations for ongoing policy problems. Furthermore, grappling with
policy and prescriptive issues often tends to clarify descriptive work.

In this way, a good second-generation STS ethnography can be described as
postconstructivist. Rather than focusing on how knowledge and technology are socially
constructed, the analysis examines ways in which they might be better constructed, with
the criteria of ‘better’ defined explicitly and their contestability openly acknowledged as
both epistemological and political. For example, what aternatives are there to the current
configuration of the production of content in the science and technology in a specific
field of study? Usually, research fields are polarized by controversies over roads not
taken, over research programs that have become dominant while others have fallen into
backwater status. The polarization of fields along lines of orthodoxies and heterodoxies
is particularly true in the applied fields such as medicine, public health, agriculture,
management, policy, education, and engineering. Often the connections are not obvious
until one follows out the linkages between basic research and its applications.

Another approach isto ask similar questions about existing socia institutions in
science. For example, why are there so few women and underrepresented ethnic groups
in most research fields in science, and what are the experiences of those who stay and
leave? How do national research communities in a scientific field form a hierarchy, how
do they relate to each other, and what is the experience of scientists in postcolonial
societies? The institutioral focus of the topic may appear to be old-fashioned to the SSK
ethnographers, but here is another way in which a postconstructivist STS differs from its
constructivist predecessor. The institutional or “Mertonian” side of science studies
should not be rejected as a backwater or outdated paradigm. Indeed, it should be
reconjugated with ethnographic research to revea insights from the perspective of policy
and intervention. For example, we now know that when underrepresented groups enter
scientific fields, they tend to see biases of both theory and method that were not evident
before, and they tend to lead innovations in the content of the field (Haraway, 1989). We
also know that, in the U.S. at least, the educational process for technical fields such as
engineering (Downey, 1998) involves socialization into a habitus that is most
comfortable for white males and less so for women and members of underrepresented
ethnic groups. Scientific fields such as artificia intelligence (Forsythe, 2001) and
physics (Traweek, 1988) are not only dominated by men but also constructed around
practices, slang, and methods that embody masculine values. Ethnographically based
research of this sort suggests that policy discussions need to involve more than the
pipeline problem; in other words, the gender and ethnic problem in the social
composition of scientific and technical professions will not be solved by getting more
underrepresented groups into the pipeline. Rather, good ethnography points the way to
ideas for redesigning the pipe itself.

Intervention: Some Comparisons
Within the second generation of STS ethnography there is a tendency to move
toward a prescriptive discourse that engages various types and levels of policy questions.
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Although the concept of intervention is no more universally accepted in the second
generation than symmetry and impartiaity were in the first, intervention may have a
comparable role as a point of reference. For example, the concept of intervention
provides the framework for the introductory essay for the volume Cyborgs and Citadels
(Downey and Dumit, 1997), which provides a prominent sampling of the second
generation of ethnography in STS.

The scope and meaning of intervention as a central concept remains controversial.
Eglash (1999b) suggests that the concept can be stretched too thinly, for example by
arguing that a critique of theory--that is, a ‘theoretical intervention’ either within STS or
within the science of the field site--might water down the concept of intervention to the
point of inaction. Likewise, in a multisited ethnography of the Bhopal disaster and global
environmentalism, Fortun (2001) queries the concept of intervention through her analysis
of environmental advocacy. She suggests that the idealized ways of conceptualizing
advocacy are inadeguate because they underestimate the amount of uncertainty that
advocates must confront. In environmental disputes such as Bhopal, advocates move in a
world of dubious facts and ambiguous political alliances. Because a similar situation also
characterizes most of science at the research front, as well asin many applied fields, her
arguments can be generalized. Asin the case of other ethnographers of this generation,
Fortun played an active role in her field site; she provided her activist informants/partners
with skills and labor in a mode that might be characterized as partnership-action or
participant-action. However, as awriter-analyst she is skeptical of the prescriptive
discourse that characterizes some of the other intervention projects in the second wave of
ethnography. As she writes, ‘Heroic images of scholars as activists without double-bind
madden as much as they lure’ (2001: Postscript.2).

Gary Downey and colleagues provide a model of intervention that involves
positioning the ethnographer within a research community. Downey and L ucena describe
‘hiring in’ asinvolving ‘awillingness on the part of socia researchersto allow their work
to be assessed and evaluated in the theoretical terms current in the field of analysis and
intervention’ (1997: 119). They regard ‘hiring in" as a subcategory of various types of
‘partner theorizing,” or short-term cooperative work relationships between ethnographers
and, in this case, scientists or engineers (Downey and Rogers, 1995). Working in the
belly of the beast creates opportunities to influence technical research and ingtitutions
directly, for example by challenging engineers to revise their curriculum to make it more
friendly to a more diverse student body. However, at the same time Downey and Lucena
recognize that the role creates ‘ complementary risks of cooptation and socia
engineering’ (1997: 120).

Although Downey and Lucena suggest that ‘hiring in” does not necessarily
involve becoming the employee of scientists, the development did occur with Forsythe
(2001). Her research demonstrates some of the dilemmas that can occur when ‘hiring in’
involves putting the ethnographer in the position of an employee of her scientist
informants. Forsythe's early papers showed how the technicist assumptions of Al
engineers led to the design of systems that could have been more successful if the
engineers had had a more ethnographically grounded understanding of what knowledge is
and how it can be dicited. Although a member of the SSK network attacked her critiques
as ethnocentric and asymmetrical (Fleck, 1993), Forsythe was writing as a member of the
Al lab who was engaged in ongoing dialogue with the *boys’ in the lab, who valued her
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alternative perspective. The relationship was one of mutual criticism--often focused on
gender issues--combined with mutual respect. Astime went on, her work and that of
other ethnographer colleagues became influential in the Al community, and eventually Al
researchers adopted ethnographic methods in the design of expert systems. The
development is most interesting from the perspective of atheory of ethnography as
intervention and the unintended consequences that all historical action carriesin its wake.
Forsythe and colleagues won the battle and lost the war: ethnography became accepted in
the Al field, but ethnography was redefined by the Al researchers. Furthermore, funding
for her work dried up while ethnography by the ‘natives' remained well-funded. The
dual development led Forsythe to another level of criticism, in which she argued that the
Al scientists' understanding of ethnography was colored by the same technicist
assumptions that she originally documented for the Al culture, and therefore would
produce similar failures.

Partner theorizing and hiring in belong to the same family of interventions that
Heath (1997) characterizes as ‘ modest interventions.” As part of her fieldwork on a
genetic disorder known as Marfan syndrome, Heath organized roundtable discussions at a
conference that brought together researchers, clinicians, and advocates in an openended
discussion (1997: 79; see dso Martin, 1996). The encounter between her scientist-
informant and frustrated patients created some tensions, and Heath found her scientist-
informant somewhat annoyed by the threat to autonomy that the ethnographer’s
intervention had created. At the same time, the scientist-informant also saw her research
in new light, that is, as embedded in a more complex socia context that, when taken into
account, could lead to shiftsin research priorities.

A less modest approach to intervention (perhaps one might call it “immodest
interventions”) is developed in my own research project on alternative medicine, which
brings ethnographic research to bear on a well-recognized policy failure: the war on
cancer (Hess, 1997a; 1999; Wooddell and Hess, 1998). The project develops the issue of
intervention around the concept of ‘evaluation’: how one should evaluate lost or
suppressed therapies and research traditions, current clinical and research practices, and
ongoing failuresin regulatory and research policy. Situated alongside a social movement
of clinicians, patients, and researchers who are advocating changes in cancer research and
treatment, | might also be described as a partner theorist or advocate. Asin other
communities, the aternative cancer therapy community itself is quite diverse and even
internally split on crucial issues, so there is no easy way to advocate policy changes from
‘the’ community’ s perspective. The focus on evaluation provides a model of how
differences both within the alternative medicine community and between it and
conventional medicine might be resolved in a more universalistic way that serves a
broader public interest than current policies alow. Through ethnographic interviews, |
crystallize the community’ s knowledge into a framework for opening up the evaluation
guestion to a complex set of epistemological/policy proposals that better serves the broad
public interests of patients and their clinicians. In addition to presenting such work in
academic fora, | have tried to bring the ideas into the general public sphere of debate
through trade books, radio interviews, networking with patients and activists,
presentations at alternative medicine conferences, and literature supplied to a
congressional committee that was holding hearings on the failure to research aternative
medicine.
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A generd issue that emerges from the comparisons made here is the willingness
to engage in prescriptive discourse--such as calls for policy reform--within the
ethnographic text, as opposed to banishing such writing and action to a separate sphere of
action as a citizen. Debates over the scope and meaning of intervention seem likely to
characterize the second wave of ethnography in away similar to debates over
constructivism in the first wave. Whereas debates over constructivism often took the
form of the value of realism versus relativism, debates over intervention seem to be
developing on the paralé issues of the relative emphasis on a policy focus versus
language-symbolism focus in styles of intervention, or the relative place of prescriptive
discourse within versus outside the ethnographic text.

Conclusion

Whereas the first generation of STS ethnographies focused on opening the black
box of the social content of science and technology, the second generation of the
ethnography of science and technology has tended to open the brown, yellow, purple, red,
pink, and other multicolored boxes of the culture and politics of science and technology.
Just as feminism taught that the personal is the political, so this approach to STS teaches
that the technical is the cultural and the political. To develop an analysisthat is both
culturaly profound and politically relevant, one must have a point of comparison and
some sense of an alternative, and perhaps no method is better suited to developing
alternatives--or even to having the ability to perceive them in the first place--than is wide-
ranging, multisited fieldwork. It is perhaps the sense of alternatives that underlies both
the scope of ethnographic inquiry in the second generation (outside the laboratory or even
the expert community of science and technology producers) and the concern with
intervention. The alternative perspective might be found in the viewpoint of a Japanese
physicist, a Mexican oncologist, a woman engineering student, or areligious, working-
class amniocentesis patient. The power of an ethnography rooted in alternative
perspectives is the ability to perceive science and technology differently, and
consequently to imagine the design of new research programs, technologies, and policies.

Furthermore, the ability to articulate alternatives puts the ethnographer in a unique
position of being able to become a voice of leadership in policy discussions of public
interest. To restrict the ethnographer’ s voice to one of socia scientific explanation or
humanistic interpretation represents a failure of nerve when confronted with the prospect
of intervention. Rather, ethnographers need to meet the opportunity and obligation to
provide much needed leadership as articulators of public interest, even as they face their
own double-binds and senses of uncertainty. Such leadership isincreasingly important in
aworld characterized by the globalization of capital and the privatization of public
spheres.
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1 Prominent studies include Collins and Pinch (1982), Knorr-Cetina (1981), Latour and
Woolgar (1986 [orig. 1979]), Lynch (1985), and Zenzen and Restivo (1982). Those
studies and others are reviewed in Knorr-Cetina (1983, 1995) and listed in Lynch (1985:
Xiii-Xiv); see Shapin (1995) and Hess (1997c) for points of entry into the SSK literature
in generd.

2 See Callins (19944, 1994b) for afurther discussion of his view of the stranger concept
in the context of ethnography and social scientific research. The ethnomethodol ogist
Lynch (1985: 2) aso drew attention to the problem of achieving competence in the field
science.

3 Examples of the empirical case studies in the technology vein are the volumes edited by
Bijker, Hughes, and Pinch (1987) and Bijker and Law (1992). Two very different
examples of continued fieldwork-based or observational research in the SSK tradition are
Knorr-Cetina (1998) and Wynne (1996), which, like Traweek (1988) and the work of
some of the American sociologists (e.g., Casper and Clarke, 1998; Fujimura, 1996; and
Star, 1989, 1995; also Bowker and Star, 1999), are examples of projects that cross the
two-generation heuristic. Likewise, see Kleinman (1998) for a laboratory study that
includes an analysis of macrostructural issues.

4 See reviews by Downey and Dumit (1997); Franklin (1995); Franklin, Lury, and Stacey
(1991); Hakken (1993); Harding (1998); Hess (1995, 1997b, 1997¢); Traweek (1993);
and WatsonVerran and Turnbull (1995). Examplesof recent ethnographic projects
(including some mixings of ethnography and history) that comprise this second network
of researchers include Allen (1999); Blomberg (1997); Casper (1998); Clarke (1998);
Davis-Floyd and Dumit (1998); De Laet (1998); Downey (1998); Dubinskas (1988);
Dumit (1997, 2000); Eglash (1999a); Fischer (1999); Fortun (2001); Forsythe (2001);
Franklin (1997); Franklin, Lury, and Stacey (1991: Part Three); Gamradt (1997);
Gusterson (1996); Hakken and Andrews (1993); Haraway (1989, 1997); Heath (1997);
Heath and Rabinow (1993); Helmreich (1998); Hess (1997a, 1999); Hogle (1999); Horn
(1994); Koenig (1988); Layne (2001); Martin (1987; 1994); Morgan and Michaels
(1999); Nader (1996); Nardi (1993); Nardi and Reilly (1996); Nyce and Bader (1993);
Orr (1997); Perin (1998); Pfaffenberger (1992); Rabinow (1996); Rapp (1999b); Stone
(1996); Suchman (2000a, 2000b); Taussig (in press); Timmermans (1999); Toumey
(1994); Traweek (1988; 1992); and Zabusky (1994).



15

References

Allen, Barbara (1999) Making Sustainable Communities. Ph.D. dissertation, STS
Department, Rensselaer Polytechnic Institute.

Ashmore, Malcolm, and Evelleen Richards (eds.) (1996) ‘ Special issue on “the politics
of SSK.”" Social Sudies of Science 26(2): 219-468.

Beck, Ulrich (1997) The Reinvention of Politics. Cambridge: Blackwell.

Bijker, Wiebe (1993) ‘Do not despair: thereislife after constructivism.” Science,
Technology, and Human Values 18(1): 113-38.

Bijker, Wiebe, Thomas Hughes, and Trevor Pinch (eds) (1987) The Social Construction
of Technological Systems Cambridge, Mass.: MIT Press.

Bijker, Wiebe, and John Law (eds) (1992) Shaping Technology/Building Society.
Cambridge, Mass.: MIT Press.

Blomberg, Jeannette (1997) ‘ Constructing technological objects. reconfiguring the
sociotechnical divide.” Paper presented at the annual meeting of the American
Anthropological Association, Washington, D.C.

Bloor, David (1991) Knowledge and Social Imagery. 2nd edition. Chicago: University
of Chicago Press.

Bowker, Geoffrey and Susan Leigh Star (1999) Sorting Things Out: Classification and
Its Consequences. Cambridge, Ma.: MIT Press.

Callon, Michel (1986) “Some elements of a sociology of trandation,” in John Law (ed.),
Power, Action, and Belief. Sociological Review Monograph 32. London:
Routledge. pp. 196-233.

Callon, Michel (1995) ‘ Four models of the dynamics of science,” in Sheila Jasanoff,
Gerald E. Markle, James C. Peterson, and Trevor Pinch (eds.), Handbook of
Science and Technology Studies. Thousand Oaks, Ca.: Sage. pp. 29-63.

Casper, Monica (1998) The Making of the Unborn Patient. New Brunswick, N.J..
Rutgers University Press.

Casper, Monica, and Adele Clarke (1998) ‘Making the Pap smear into the “right tool”
for thejob.” Social Sudies of Science 28(2): 255-91.

Chubin, Daryl, and Sal Restivo (1983) ‘The “mooting” of science studies,” in Karin
Knorr-Cetina and Michael Mulkay (eds.), Science Observed. London: Sage. pp.
53-84.

Clarke, Adele (1998) Disciplining Reproduction. Berkeley: University of California
Press.

Collins, Harry (1983a) ‘An empirical relativist programme in the sociology of scientific
knowledge,” in Karin Knorr-Cetina and Michael Mulkay (eds.), Science
Observed. Beverly Hills: Sage. pp. 85-114.

Callins, Harry (1983b) ‘ The meaning of lies, in G. Nigel Gilbert and Peter Abell (eds.),
Accounts and Action. Aldershot, U.K.: Gower House. pp. 69-76.

Collins, Harry (19944) ‘ Dissecting Surgery.” Social Studies of Science 24: 311-33.

Collins, Harry (1994b) ‘ Scene from afar.” Social Sudies of Science 24: 369-89.

Callins, Harry (1996) ‘In praise of futile gestures.” Social Studies of Science 16: 229-44.

Coallins, Harry, and Trevor Pinch (1982) Frames of Meaning. London: Routledge.

Cowen, Ruth Schwartz (1985) ‘How the refrigerator got its hum,” in Donald MacKenzie
and Judy Wajcman (eds.), The Social Shaping of Technology. Philadelphia: Open
University Press. pp. 202-218.



16

Davis-Floyd, Robbie, and Joe Dumit (eds) (1998) Cyborg Babies. New Y ork:
Routledge.

De Laet, Marianne (1998) ‘Intricacies of technology transfer.” Knowledge and Society
11: 213-233.

Downey, Gary (1998) The Machinein Me. New Y ork: Routledge.

Downey, Gary, and Joe Dumit (eds) (1997) Cyborgs and Citadels. Santa Fe: School of
American Research.

Downey, Gary, and Juan Lucena (1997) ‘Engineering selves,” in Gary Downey and Joe
Dumit (eds.), Cyborgs and Citadels Santa Fe: School of American Research
Press. pp. 117-141.

Downey, Gary, and Juan Rogers (1995) ‘ On the politics of theorizing in a postmodern
academy.” American Anthropologist 97(2): 269-81.

Dubinskas, Frank (1988) ‘Janus organizations,” in Frank Dubinskas (ed.), Making Time
Philadelphia: Temple University Press.

Dumit, Joe (1997) ‘A digital image of the category of the person.” In Gary Downey and
Joe Dumit (eds.), Cyborgs and Citadels. Santa Fe: School of American Research
Press. pp. 83-102.

Dumit, Joe (2000) ‘When explanations rest: 'good-enough' brain science and the new
sociomedical disorders,’ in Margaret Lock, Alberto Cambrosio, and Allan Y oung
(eds.), Intersections:. Living and Working with the New Medical Technologies.
Cambridge: Cambridge University Press.

Eglash, Ron (1999a) African Fractals. New Brunswick, N.J.: Rutgers University Press.

Eglash (1999Db) ‘ Review of Cyborgs and Citadels.’ Ethnos 64(1): 134-6.

Fischer, Michael (1998) ‘Seminar on STS.” Delivered at Rensselaer Polytechnic
Institute, November.

Fischer, Michael (1999) ‘Worlding cyberspace.” Ms.

Fleck, James (1993) ‘Knowing engineers? A response to Forsythe.” Social Sudies of
Science 23: 445-77.

Fortun, Kim (2001) Advocating Bhopal. Chicago: University of Chicago Press.

Forsythe, Diana (2001) Studying Those Who Study Us Stanford: Stanford University
Press.

Franklin, Sarah (1995) “Science as culture, cultures of science.” Annual Review of
Anthropology 24: 163-84.

Franklin, Sarah (1997) Embodied Progress. New Y ork: Routledge.

Franklin, Sarah, Celia Lury, and Jackie Stacey (1991) Off-Centre: Feminism and Cultural
Sudies. New York: HarperCollins.

Fujimura, Joan (1996) Crafting Science. Cambridge, Mass.: Harvard University Press.

Gamradt, Jan (1997) ‘Innovation, risk, and the anthropology of learning in a professional
community.” Paper presented at the annual meeting of the American
Anthropological Association, Washington, D.C.

Geertz, Clifford (1973) The Interpretation of Cultures. New Y ork: Basic Books.

Gusterson, Hugh (1996) Nuclear Rites. Berkeley: University of California Press.

Hakken, David (1993) ‘* Computing and social change: new technology and workplace
transformation, 1980-1990." Annual Review of Anthropology 22: 107-12.

Hakken, David, and Barbara Andrews (1993) Computing Myths, Class Realities.
Boulder, Col.: Westview.



17

Haraway, Donna (1989) Primate Visions. New Y ork: Routledge.

Haraway, Donna (1997). Modest Witness@SecondMillennium. New Y ork: Routledge.

Harding, Sandra (1998) Is Science Multicultural? Bloomington, Ind.: Indiana University
Press.

Heath, Deborah (1997) ‘Bodies, antibodies, and modest interventions,” in Gary Downey
and Joe Dumit (eds.), Cyborgs and Citadels. Santa Fe: School of American
Research Press. pp. 67-82.

Heath, Deborah, and Paul Rabinow (1993) ‘Biopolitics: the anthropology of the new
genetics and immunology.” Specia issue of Culture, Medicine, and Psychiatry.
17(1): entire.

Helmreich, Stefan (1998) Silicon Second Nature. Berkeley: University of California
Press.

Hess, David (1995) Science and Technology in a Multicultural World. New Y ork:
Columbia University Press.

Hess, David (199748) Can Bacteria Cause Cancer? New York: NY U Press.

Hess, David (1997b) ‘If you'rethinking of living in STS,” in Gary Downey and Joe
Dumit (eds), Cyborgs and Citadels Santa Fe: School of American Research
Press. pp. 143-164.

Hess, David (1997c) Science Studies. New York: NYU Press.

Hess, David (1999) Evaluating Alternative Cancer Therapies. New Brunswick: Rutgers
University Press.

Hogle, Linda (1999) Recovering the Nation's Body. New Brunswick, NJ: Rutgers
University Press.

Horn, David (1994) Social Bodies. Science, Reproduction, and Italian Modernity.
Princeton: Princeton University Press.

Kleinman, Daniel (1998). ‘Untangling context: understanding a University Laboratory in
the Commercial World.” Science, Technology, and Human Values 23(3): 285-
314.

Knorr-Cetina, Karin (1981) The Manufacture of Knowledge. New Y ork: Pergamon.

Knorr-Cetina, Karin (1983) ‘The ethnographic study of scientific work,” in Karin Knorr-
Cetina and Michagl Mulkay (eds.), Science Observed. Beverly Hills. Sage. pp.
115-140.

Knorr-Cetina, Karin (1995) ‘Laboratory studies,” in Sheila Jasanoff, Gerald E. Markle,
James C. Peterson, and Trevor Pinch (eds.), Handbook of Science and Technology
Sudies. Thousand Oaks, Ca.: Sage. pp. 140-166.

Knorr-Cetina, Karin (1998). Epistemic Cultures. Cambridge, Mass.: Harvard University
Press.

Koenig, Barbara (1988) ‘ The technological imperative in medical practice,’ in M. Lock
and D. R. Gordon (eds.), Biomedicine Examined. Dordrecht: Kluwer. pp. 465-
496.

Latour, Bruno, and Steve Woolgar (1986)Laboratory Life: The Social Construction of
ientific Facts. 2nd edition. Princeton: Princeton University Press.

Layne, Linda (2001) Motherhood Lost. New Y ork: Routledge.

Lynch, Michadl (1985) Art and Artifact in the Laboratory. London: Routledge.

Lynch, Michael (1992) ‘Extending Wittgenstein,” in Andrew Pickering (ed.), Science as
Practice and Culture. Chicago: University of Chicago Press. pp. 215-265.



18

Marcus, George (1998) Ethnography Through Thick and Thin. Princeton: Princeton
University Press.

Martin, Brian (1993) ‘The critique of science becomes academic.” Science, Technology,
and Human Values 18(2): 247-59.

Martin, Brian (1996) * Sticking a needle into science.” Social Sudies of Science 26: 245-
76.

Martin, Emily (1987) The Woman in the Body. Boston: Beacon Press.

Martin, Emily (1994) Flexible Bodies. Boston: Beacon Press.

Merton, Robert (1973). The Sociology of Science. Chicago: University of Chicago Press.

Morgan, Lynn, and Meredith Michaels (1999). Fetal Subjects, Feminist Positions.
Philadelphia: University of Pennsylvania Press.

Nader, Laura (1996) Naked Science. New Y ork: Routledge.

Nardi, Bonnie (1993) A Small Matter of Programming. Cambridge: MIT Press.

Nardi, B. and Reilly, B. (1996) ‘Interactive ethnography.” Innovation 15: 2.

Nyce, J., and G. Bader (1993) ‘Fri att valja? Hierarki, individualism och hypermedia vid
tva amerikanska gymnasier (Hierarchy, individualism and hypermedia in two
American high schools),” in L. Ingelstam and L. Sturesson (eds.), Brus over
Landet. Om Informationsoverflodet, kunskapen och Manniskan. Stockholm:
Carlsson. pp. 247-259.

Orr, Julian (1997) Between Craft and Science. Ithaca, N.Y.: IRL Press.

Perin, Constance (1998) ‘Operating as experimenting.” Science, Technology, and Human
Values 23(1): 98-128.

Pfaffenberger, Bryan (1992) ‘ Technological dramas.” Science, Technology, and Human
Values 17: 282-312.

Pickering, Andrew (ed) (1992) Science as Practice and Culture. Chicago: University of
Chicago Press.

Powdermaker, Hortense (1966) Stranger and Friend. New Y ork: W.W. Norton.

Rabinow, Paul (1996) Making PCR Chicago: University of Chicago Press.

Radder, Hans (1998) ‘The politics of STS.” Social Sudies of Science 28(2): 325-331.

Rapp, Rayna (1999a) ‘ On new reproductive technology, multiple sites.” In Adele Clarke
and Virginia Olesen (eds.), Revisioning Women, Health, and Healing. New Y ork:
Routledge. pp. 119-135.

Rapp, Rayna (1999b) Testing Women, Testing the Fetus. New Y ork: Routledge.

Shapin, Steve (1995) ‘Here and everywhere: sociology of scientific knowledge.” Annual
Review of Sociology 21: 289-321.

Star, Susan Leigh (1989) Regions of the Mind. Stanford, Ca.: Stanford University Press.

Star, Susan Leigh (ed.) (1995) Ecologies of Knowledge. Albany, N.Y.: SUNY Press.

Stone, Sandy (1996) The War of Desire and Technology at the Close of the Mechanical
Age. Cambridge, Ma.: MIT Press.

Suchman, Lucy (2000a) ‘Embodied practices of engineering work,” in C. Goodwin and
N. Ueno (eds.), specia issue of Mind, Culture, and Activity. San Diego:
University of California.

Suchman, Lucy (2000b) ‘Organizing alignment: A case of bridge-building,” in S.
Gherardi (ed.), specia issue of Organization. London: Sage.

Taussig, Karen-Sue (in press) Just Be Ordinary. Berkeley: University of California
Press.



19

Timmermans, Stephen (1999) Sudden Death and the Myth of CPR. Philadel phia:
Temple University Press.

Toumey, Christopher (1994) God's Own Scientists New Brunswick, N.J.: Rutgers
University Press.

Toumey, Christopher (1998) ‘ The scholarship and the personality of the orphan
anthropologist.” Paper presented at the annual meeting of the American
Anthropological Association, Philadelphia.

Traweek, Sharon (1988) Beamtimes and Lifetimes. Cambridge, Mass.: Harvard
University Press.

Traweek, Sharon (1992) ‘Border crossings,” in Andrew Pickering (ed.), Science as
Practice and Culture. Chicago: University of Chicago Press.

Traweek, Sharon (1993) ‘ An introduction to cultural and social studies of sciences and
technologies.” Culture, Medicine, and Psychiatry 17: 3-25.

WatsonVerran and Turnbull (1995) ‘ Science and other indigenous knowledge systems,’
in Sheila Jasanoff, Gerald E. Markle, James C. Peterson, and Trevor Pinch (eds.),
Handbook of Science and Technology Sudies. Thousand Oaks, Ca.: Sage. pp.
115-139.

Winner, Langdon (1993) ‘Upon opening the black box and finding it empty.” Science,
Technology, and Human Values 18(3): 362-378.

Wooddell, Margaret, and David Hess (1998) Women Confront Cancer. New York: NYU
Press.

Woolgar, Steve (1991) ‘The turn to technology in social studies of science.” Science,
Technology, and Human Values 16(1): 20-50.

Woolgar, Steve (ed) (1988) Knowledge and Reflexivity. Beverly Hills. Sage.

Wynne, Brian (1996) ‘ Misunderstood misunderstandings,’ in Alan Irwin and Brian
Wynne (eds.), Misunderstanding Science? Cambridge: Cambridge University
Press.

Zabusky, Stacia (1994) Enduring Diversity. Princeton: Princeton University Press.

Zenzen, Michadl, and Sal Restivo (1982) ‘ The mysterious morphology of immiscible
liquids.” Social Science Information 21: 447-73.



