GRASS-COUNTERS, STOCK-FEEDERS,
AND THE DUAL ORIENTATION OF APPLIED SCIENCE:
THE HISTORY OF RANGE SCIENCE, 1895-1960

by

Maarten Heyboer

Dissertation submitted to the Faculty of the
Virginia Polytechnic Institute and State University
in partial fulfillment of the requirements for the degree of
DOCTOR OF PHILOSOPHY |
in

Science and Technology Studies

APPROV /(]
>§;ary . Dw y, c@ David S. Lux
/(/AA//(//// Wl%\ 4,45’,%,~
Kichard M. Burian Joc? B. Hageh
YY) VRN
Thomas R. Dunlap Robert A. Paterson
April 1992

Blacksburg, Virginia



LD
SUSS
\3S
\4a
H491

¢ 2









GRASS-COUNTERS3, STOCK~FEEDERS,
AND THE DUAL ORIENTATION OF APPLIED SCIENCE:
THE HISTORY OF RANGE SCIENCE, 1895-1960
by

Maarten Heyboer

Committee chairman: Gary L. Downey
Center for the Study of Science in Society

(ABSTRACT)
According to the predominant image, applied science is a

linear, sequential process, the application of science. First
scientists or applied scientists develop knowledge that
satisfies the epistemic criteria of science, and applied
scientists then find ways to use this certified knowledge to
solve sociliety’s problems. There is, therefore, a sharp
distinction between epistemic or scientific criteria and
social criteria.

The historical development of the applied ecological
discipline called range science or range management
demonstrates instead that applied science is a simultaneous
process. Range science developed at a time when America
increasingly looked to science to solve social, political, and
economic problems in the hope that science’s ability to
predict could provide the basis for organization and rational
management. The institutionalization of range scienée
industrialized ranching. Ranchers appealed to a variety of
traditional American values in response to this
industrialization, but in the new context surrounding ranching

those values had become illegitimate.



From the outset, range science acquired a dual
orientation toward both the epistemic criteria of science and
the social criteria of society. That dual orientation
introduced a tension into range science because it was not
obvious how range scientists should satisfy both sets of
criteria simultaneously.

Researchers in different institutional contexts developed
distinct resolutions to that tension. The most significant
difference between the institutions were their political
objectives and a difference in the power relations between
range researchers and their audiences. Those institutional
contexts defined the social criteria and provided the
background to judge the acceptability of particular
resolutions of the tension, in the process providing the
motivation and justification for range science. Nevertheless,
range science was not just politics by ancother means because
range scientists also satisfied the epistemic criteria of
science. The distinction between epistemic and social
criteria therefore did not exist in the historical development
of range science because range scientists simultaneously
satisfied the epistemic criteria of science and the social
criteria that flowed from different political objectives and

different power relations between researchers and ranchers.
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Chapter 1
INTRODUCTION

The historical development of the discipline called range
science or range management reveals how applied scientists in
different institutional settings develop knowledge.' Range
science is an applied ecological discipline. Range scientists
study the interactions between humans and a particular natural
environment, the range, in order to manage those interactions
for particular human - purposes. Those purposes include
increasing and maximizing the agricultural production humans
can obtain from the ranges, in particular by grazing stock
animals like cattle, sheep, and goats on them. Range science
is therefore also an agricultural scieﬁce.

I examine the historical development of range science
knowledge producing practices between 1897 and 1960 in two
different institutional settings. The U.S. Department cof
Agriculture in 1897 sponsored the first experimental studies
of the interactions between humans and the range. The Forest
Service institutionalized those investigations after 1905
because it needed a knowledge base to manage the ranges on the
National Forests. In addition, researchers at agricultural

colleges also performed range research. I examine range

' To avoid confusion, I will call the applied science

"range science" and the actual activity of managing the
people, animals, vegetation, etc. on the range "range
management." Range science develops the knowledge that
provides the foundation for range management.

1
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science as practiced at the Forest Service’s Great Basin
Experiment Station in Utah, popularly known as the Great Basin
Station (GBS), and at Utah Agricultural College, now called
Utah State University (UAC, USU).? Both became prominent in
range research; and the research at the Great Basin Experiment
Station provided the basis for the first textbook in range
management, while Utah Agricultural College range scientists
wrote the textbook that replaced it.3 My analysis stops in

1960 because by then both traditions were established, GBS and

2 The GBS went through a number of name changes; at its
founding in 1912 it was called the Utah Experiment Station,
then became the Great Basin Experiment Station, Great Basin
Branch Station, Great Basin Research Center, and is now called
the Great Basin Experimental Range. Throughout its history it
was popularly known as the Great Basin Station, and I will use
the acronym GBS throughout my dissertation. Similarly, I will
use USU for both Utah Agricultural College and Utah State
University.

3 Arthur W. Sampson, 1923, Randgde and Pasture Management
(New York: John Wiley and Sons, Inc.); Laurence A. Stoddart
and Arthur D. Smith, 1943, Range Management (New York: McGraw-
Hill Book Company, Inc.). Oon the importance of the Great
Basin Experiment Station, see Wendell M. Keck, 1972a, "Great
Basin Station - Sixty Years of Progress in Range and Watershed
Research," USDA Forest Service, Research Paper Int-118; idenm,
1972b, "Great Basin Experiment Station Completes Sixty Years,"
Journal of Range Management, 25:163-166; Thomas G. Alexander,
1987a, "The Rise of Multiple-Use ' Management in the
Intermountain West: A History of Region 4 of the Forest
Service," USDA Forest Service, FS-399; idem, 1987b, "From Rule
of Thumb to Scientific Range Management," Western Historical
Quarterly, 18:409-428. There are at present no accounts of
range research at the agricultural colleges. Important
research was also performed at Santa Rita Range Reserve in
Arizona and at the Jornada Experimental Range in New Mexico;
on the Jornada, see Fred N. Ares, 1974, "The Jornada
Experimental Range: An Epoch in the Era of Southwestern Range
Management," Range Monograph No.l (Denver: Society for Range
Management) .
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USU researchers became involved in an applied science
controversy, and that controversy In addition, during the
1960’s, a number of important changes occurred in the way
range science had become institutionalized and in American
culture in general. I briefly describe those changes and
their effect on range science in the conclusion, but a more
in-depth analysis of range scientists’ responses to those
changes will have to remain for future study.*

As an applied ecological and agricultural science, range
science consists of a variety of knowledge producing
practices. I will not propose a definition of applied
science. Such definitions are historically contingent.

Although historical actors propose definitions of applied

% valuable accounts of range science appear in analyses
of the political and socio-economic circumstances surrounding
range management, or in histories of the USDA or the Forest
Service. Those accounts present the results of range science,
and hence analysis of knowledge development in range science
falls outside their scope. 1In addition to the sources cited
in note 3, see William D. Rowley, 1985, U.S. Forest Service
Grazing and Rangelands: A History (College Station: Texas A&M
University Press), the best general account on Forest Service
range management policy and practice; Lawrence Rakestraw,
1958, "Sheep Grazing in the Cascade Range: John Minto vs. John
Muir," Pacific Historical Review, 27:371-382; Philip O. Foss,
1960, Politics and Grass: The Administration of Grazing on the
Public Domain (Seattle: University of Washington Press); T.
Swann Harding, 1947, Two Blades of Grass: A History of
Scientific Development in the U.S. Department of Agriculture
(Norman: University of Oklahoma Press); Harold K. Steen, 1976,
The U.S. Forest Service (Seattle: University of Washington
Press) . The same is true of histories of range science
written by range scientists, but I will cite those in the
text.
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science that historians may well want to analyze, not much can
be gained by forcing either this or future analyses into the
straight jacket of an atemporal definition that focusses
attention on one or a few arbitrarily privileged aspects.
Furthermore, the recent trend in History of Science and in
Science and Technology Studies (STS) ié away from monolithic
definitions towards recognizing that definitions of science
are situational and that science includes a myriad of

practices not capturable by one definition.’

Nevertheless,
I want to propose a very general characterization of applied
science on the basis of what I found in the case study of the
history of range science. The historical case study will show
that range scientists themselves recognized this
characterization of their activity, although they did not
realize the implications I draw from it. Their job, after
all, is to develop knowledge abouit the interactions between
humans and the range, not to analyze range science.
Virtually at its conception range science acquired a dual
orientation towards at least two audiences, members of society
and other researchers. On the one hand, range science

attempted to produce knowledge for society in order to solve

problems particular segments of society wanted solved.

> Science and Technology Studies (STS) is an emerging
discipline that integrates and builds on historical,
philosophical, and sociological analyses of science,
technology, and their relationships with society.
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Concerned with solving those problems, range science was thus
oriented towards society and attempted to develop practical
knowledge. Range science simultaneously had another
orientation: developing knowledge about those ranges. As
such, range science was oriented towards science and other
scientists, and consequently range scientists both wanted and
were required to adhere to the standards of science when
developing knowledge. As a result, range researchefs
attempted to develop general knowledge and practical knowledge
simultaneously. Researchers in each of the two institutional
settings meant something different with "science" and
"society," and each conceptualized the relationship between
science and society differently. As a result, significant
differences existed between the knowledge producing practices
in those two institutions, and comparing those practices
should increase our understanding of knowledge development in
applied science. I will develop the specific meaning of these
very general terms, "science" and "society," in the remainder
of the historical analysis.

The dual orientation towards both science and society
introduced a tension into range science. The goals and norms
of the two orientations, of the two audiences, were not
necessarily congruent. Yet the objective of range science
required that researchers somehow satisfy the norms and goals

of both orientations simultaneously. Therefore, when a
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tension emerged between those two sets of goals and norms,
range scientists had to resolve that tension to be able to
practice applied science. The primary questions driving my
analysis are: what is the influence of the dual orientation on
knowledge development, how did researchers resolve the tension
due to the dual orientation, and what impact did particular
resolutions have on their practices?

Two constraints on range researchers enabled them to
resolve the tension due to the dual orientation: first, the
policy objectives of the institutions that instutionalized
range science, which were often related to the the
relationship between the institution, its researchers, and
their audiences; and second, the epistemic tradition within
which a researcher worked. Specific policy objectives and
relationships between researchers and their audiences in
different institutional contexts had a major impact on
knowledge development. Those relationships enabled
researchers to resolve the tension due to the dual orientation
because they were a major determinant of a researcher’s choice
of goals to pursue, choice of research methods, and the
interpretations of results. But this was not the only
enabling constraint on researchers. The epistemic tradition
also served as a powerful enabling constraint. That tradition
of knowledge, methods, goals, and' standards provided

researchers both with reasons for pursuing particular goals in
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particular ways and with criteria to determine whether they
had achieved those goals. Yet we then still need to ask why
those reasons and criteria had meaning, both for individual
researchers proposing a knowledge claim and for other
researchers responding to that claim. The epistemic tradition
itself can give us only a partial answer because the question
remains why researchers imbued particular reasons and criteria
with meaning at the beginning of the tradition. Furthermore,
it is not always obvious when, how, and why a researcher
should apply particular reasons and criteria. In and of
themselves, the reasons and criteria do not tell the
researcher how, when, and why to app1y~them.6

The relationship between researchers and their audiences
proved crucial in the early development of range science. It
provided an invaluable aid enabling researchers to give
meaning to particular aspects of the epistemic tradition in
particular situations. The knowledge development practices
developed by range scientists therefore reflected both their
epistemic tradition and their relationship with society.

I focus on categorization as a starting-point to analyze

the impact of the dual orientation because categorizing the

¢ Arguing that a researcher has a reason to apply a
particular reason or criteria does not get around the problem
because it leads to an infinite regress: that reason itself
does not tell the researcher how, when, and why to apply it,
and the question then still remains why that reason has
meaning.
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subject under study proved to be an especially crucial and
difficult task facing range researchers. The problems facing
stockmen on the range were caused by the interactions between
those stockmen and the range. How should researchers
categorize those interactions in such a way that their
research contributed both to society and to science? Should
they characterize those interactions from the perspective of
the needs and values of the stockmen? Or should they
categorize them beginning from the perspective of biological
knowledge of the range? How could they balance the needs of
the stockmen and the range in one category? As applied
scientists, they somehow had to construct a category that
incorporated the stockmen and the range simultaneously, but to
do that they had to define how to approach the stockmen and
the range. The nature of the science-society relationship in
the Forest Service, and in a different way at Utah
Agricultural College, enabled researchers to accomplish this
difficult task. That relationship set goals and standards for
research, and through them defined both the stockmen and the
range. The resulting categorization of the subject under
study enabled researchers to develop an epistemic tradition
that would solve society’s problems by contributing new
knowledge; i.e., by resolving the tension due to the dual
orientation, categorization provided the parameters for

knowledge development.
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Focussing on categorization as a starting-point enables
me to incorporate several insights ffom recent studies in
history of science and agricultural science, STS, and
psychology. Those studies seek to go beyond the distinction
between content or cognition and context, between internal and
external, that dominated early analyses of science and
technology. This distinction rests on the existence of
boundaries between science and society, between content and
context. Yet those boundaries are historical constructions on
the part of both scientists and society. That does not mean
that the existence of boundaries is a trivial fact, but that
we should examine how, when, why, and by whom boundaries are
constructed, and the effects they have on the creation, use,
and diffusion of knowledge claims.

A number of historians recently called for and used an
approach that integrates the context and content of
agricultural research. Charles Rosenberg, for example, shows
how socio-economic factors and institutional constraints

influenced the discovery of hybrid corn.’

Yet his analysis
centers primarily on the motivation for the hybrid corn
research, and this leaves the gquestion whether the context for

the practice influenced the research practices beyond merely

7 Charles E. Rosenberg, 1961, No Other Gods: On Science
and American_ Social Thought (Baltimore: Johns Hopkins
University Press). esp. pp.190-195. This is perhaps the
seminal work in this historiographical approach.
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providing them with a focus. In an important sense the
intellectual content of the research remains separate from the
context where researchers produced it. We can not analyze the
links between the general goals for scientific research and
the specific objectives and resulting research practices in
particular experiments.8 In more recent articles, Rosenberg
realizes we need to intertwine content and context more fully.
He argues and demonstrates that potential applications of
knowledge are constrained by decisions made during the
research process, although historical actors are often unaware

that they are constraining potential applications.’

8 Alan Marcus’ important recent analysis of the
ascendancy of the agricultural scientists’ role in American
agriculture could also be supplemented in this direction.
Marcus attributes their ascendancy to a series of compromises
that had a number of consequences. Farmers received advice
from scientists, though they had to acknowledge their
dependence on scientific methods and knowledge. Agricultural
researchers gained an institutional context where they could
perform their practices, the agricultural colleges and state
experiment stations, which now becamre centers of research.
Marcus focusses on the compromises leading up to the
legitimation of that role for scientists with the passage of
the Hatch Act, and hence does not analyze whether the
compronises that gained the scientists their institutional
home also affected their research practices. 1In addition, he
does not analyze whether decisions made in the course of
scientific practice prior to the passage of the Hatch Act
influenced the nature of the various compromises and hence
aided the legitimation of agricultural science. See Alan I.
Marcus, 1985, Agricultural Science and the Quest for
Legitimacy: Farmers, Agricultural Colleges, and Experiment
Stations, 1870-1890 (Ames: Iowa State University Press).

Charles E. Rosenberqg, 1979, "Towards an Ecology of
Knowledge," in Alexandra Oleson and John Voss, eds., 1979, The
Organization of Knowledge in Modern America, 1870-1920
(Raltimore: Johns Hopkins University Press), pp.440-455; iden,
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Analyses by Deborah Fitzgerald and by Diane Paul and
Barbara Kimmelman largely adopt this general approach.'
Fitzgerald presents an analysis that closely resembles my
framework for the analysis of range science. She argues that
the different contributions made to hybrid corn development by
University of Illinois experiment station researchers and
researchers working for a private seed company can be
explained in terms of the different roles each group of
researchers was expected to play. These different roles, in

turn, emerged out of the different relationship each group of

1983, "Science in American Society: A Generation of Historical
Debate," Isis, 74:356-367; and idem, 1988, "Woods or Trees?
Ideas and Actors in the History of Science," Isis, 79: 565-
570. One of the best critiques of agricultural research for
its social impact, i.e., for re-creating particular social
orders, although polemical, 1is Jim Hightower, 1973, Hard

Tomatoes, Hard Times: A  Report of the Agribusiness
Accountability Project ... (Cambridge: Shenkman).

0 peborah Fitzgerald, 1986, "Tradition and Innovation in
Agriculture: A Comparison of Public and Private Development of
Hybrid Corn," in Lawrence Busch and William B. Lacy, eds.,
1986, The Agricultural Scientific Enterprise: A System in
Transition (Boulder: Westview Press); and Diane B. Paul and

Barbara A. Kimmelman, 1988, "Mendel in America: Theory and
Practice, 1900-1919," in Ronald Rainger, Keith Benson, and
Jane Maienschein, eds., 1988, The American Development of

Biology (Philadelphia: University of Pennsylvania Press), pp.
281-310, esp. 296-301. Analysts of many other agricultural
sciences, especially ones that have the (potential) economic
impact of hybrid corn, and also have other potential impacts,
e.g., biotechnology, have now also begun to adopt this
approach, although I think they can be pushed further along
this line; see e.g., Sheldon Krimsky, 1982, Genetic Alchemy:
The Social History of the Recombinant DNA Controversy
(Cambridge: the MIT Press), and Lawrence Busch et al., 1991,
Plants, Power, and Profit: Social, Economic, and Ethical
Consequences _of the New Biotechnolcgies (Oxford: Basil
Blackwell).
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researchers had with the audience, Iliincis’ farmers. As a
result of those different relationships, each group had
different concerns iregarding corn research, and hence each
group adopted a diiferent research strategy.!! In her
dissertation on the intioduction of Mendel’s theory into the
U.S., Barbara Kimmelman links the emergence of experimental
agricultural science to changes in American society. She
argues that experimentation legitimated the expertise of
agricultural scientists and -hat the  interventionist
techniques of experimentaticn mirrored government
interventions in the sccial, political, and economic spheres

of American life.'?

" she does not closeiy analyze whether those different

interests also affected research practice beyond merely
providing research gcals and thereby taking research in a
different direction. She ascumes that once the goals are set,
the practice of science follows a logic of its own. As a
result, although Fitzgerald no longer sees scientific
knowledge as neutreal, the practices whereby the knowledge is
develcped is somehow seen as neutral, as distinct from the
sccial influences that helped set its objectives. The sane
critique also applies to Paul and Kimmeiman, 1988, who show
that the researchers invoelved in hybrid corn realized the
potential impacts of their knowledge once it became introduced
into society, but who also maintain tbe practice as somehow
separate.

2 parkara A. Kiwmelman, unpubl. Ph.D. dissertation, A
Progressive Era Discipline: Genetics at American Agricultural
Colleges and_ Experiment Stations, 1990-1920, University of
Pennsylvania, 1987, pp. =22-23. I will make a similar
argument. However, although she convincingly shows the role
agricultural scientists played in the early introduction of
Mendel, she does not anaiyze whether the agricultural science
context that made possible the introduction of genetics also
affected the way researchers performed genetics research, and
hence the knowledge that emerged out of that research.
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None of these approaches to the history of the
agricultural sciences focusses on categorization of phenomena
as a means to intertwine content and context. 1Instead, they
focus on disciplines, institutions, or individual

biographies.'

The typical argument is that the discipline
and institutional home of a researcher constitute a field of
possibilities that to some extent determines the outcome of
choices facing an individual. One of the choices the
individual has to make is how to construct categories, and the
influence of those categories on subsequent research, but this
aspect of research has not yet received a lot of attention.
Recent research in psychology indicates that analyses of
categorization might prove an additional fruitful means to
intertwine content and context. I do not mean that we should
now rush out and psychologize STS and history, but the
opportunity exists to incorporate their findings.'  The
psychological research shows that categories are constructed
by extending previous practices rather than following rules,

that meaning resides in use, and that categories and meaning

are graded and unstable, varying with context, goals, and

'3 on this point, see Rosenberg, 1983, 1988.

“ For a very strong argument along these lines, see David
Faust, 1984, The Limits of Scientific Reasoning (Minneapolis:
University of Minnesota Press), who argues we should not
construct arguments that violate what psychologists have shown
about the 1limitations and capacities of human cognitive
capabilities.
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recent experience.®

In short, context and content are
intertwined in the categorization of an cbject. Furthermore,
once an object is categorized, it constitutes one element
constraining the field of possibilities confronting an
individual. Yet a particular categorization does not solely
determine choices because it is unstable, and individuals can
decide to adjust the categorization in particular contexts.
Hence the relationship between the content and context of
categorization is fluid enough to prove fruitful to
historians.

The constructed, contextual natﬁre of categorization

meshes well with recent research in STS that open

investigations of knowledge to social analyses. Those studies

15 See Eleanor Rosch, 1978, "principles of

Categorization," in E. Rosch and B.B. Lloyd, eds., 1978,
Cognition and Categorization (Hillsdale, N.J.: Erlbaum), pp.
28-48; Eleanor Rosch and Carolyn B. Mervis, 1975, "Family
Resemblances: Studies in the Internal Structures of
Catagories," Cognitive_ Psycholeogy, 7:573-605; Carolyn B.
Mervis and Eleanor Rosch, 1981, '"Categorization of Natural
Objects," Annual Review of Psychology, 32: 89-115; Emilie M.
Roth and Edward J. Shoben, 1983, "The Effect of Context on the
Structure of Catagories, Cognitive Psycholoqy, 15:346-378;
Lawrence W. Barsalou, 1987, "The Instability of Graded
Structure: Implications for the Nature of Concepts," in Ulric
Neisser, ed., 1987, Concepts and Conceptual Development:
Ecological and_Intellectual Factors in Categorization
(Cambridge: Cambridge University Press), pp. 101-140; and
Lawrence W. Barsalou, 1984, Constructing Representations of
Catagories from Differernt Points of View," Emory Cognition
Project, Report No. 2 (Atlanta: Emory University). See also
Willett Kempton, 1981, "Category Grading and Taxonomic
Relations: A Mug is a Sort of a Cup,”" in Ronald W. Casson,
ed., 1981, Languadge, Culture, and Cognition: Anthropological
Perspectives (New York: Macmillan Publishing Co.), pp.203-230.
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demonstrate the necessary, enabling role of social factors in
science and technology, and the extent to which decisions made
during the research process shape the application of its
results. As a "sociology of truth," they analyze the open-
ended processes whereby scientists and technologists develop
new knowledge, and demonstrate the utility of social accounts
beyond merely explaining the occurrence of error or the
application of science. These studies show the negotiations
necessary to construct closure, and hence to construct
knowledge'®; the interests and values that enter into
constructing knowledge, and their indispensable role enabling
practice and rationality'’; the work scientists in particular
put into constructing boundaries ketween science and society,
the effect of those boundaries, and the nonetheless integral
interrelationship between science or  technology and

society'®; the role of power and politics in science and

16 Karin D. Knorr Cetina, 1981, The Manufacture of

Knowledge (Oxford: Permagon); and Bruno Latour and Steve
Woolgar, 1986, Laboratory Life: The Construction of Scientific
Facts (Princeton: Princeton University Press).

David C. Bloor, 1976, Knowledge and Social Imagery
(London: Routledge & Kegan Paul); Barry Barnes, 1977,
Interests and the Growth of Knowledge (London: Routledge and
Kegan Paul); Helen E. Longino, 1990, Science as Social
Knowledge: Values _and Objectivity in Scientific Inquiry
(Princeton: Princeton University Press). These are fairly
programmatic statements; perhaps the best case study is Steve
Shapin and Simon Schaffer, 1985, Leviathan and the Airpump:
Hobbes, Bovle, and the Experimental Life (Princeton: Princeton
University Press).

Among many works on these topics, see Thomas F. Gieryn,
1983, "Boundary Work and the Demarcation of Science from Non-
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technology'’; and that meaning resides in use.?®

Many of
these claims have not gone unchallenged, but the sheer number
of case studies demonstrates the fruitfulness of this
approach.21

Only two studies within this general approach analyze
categories specifically, and none analyze applied science.

Helen Longino in her analysis of reasoning as a practice

claims that categories, and the values they often embody, are

Science: Strains and Interests Among Professional Ideologies

of Scientists," American Sociological Review 48:781-795;
Robert S. Westman, 1980, "The Astronomer’s Role 1in the

Sixteenth Century: A Preliminary Study,"™ History of Science
18:103-147; Bruno Latour, 1987, Science_in Action (Cambridge:
Harvard University Press).

Y See, e.g., Joseph Rouse, 1987, Knowledge and Power:
Toward a Political Philosophy of Science (Ithaca: Cornell
University Press); David Dickson, 1984, The New Politics of
Science (Chicago: University of Chicago Press); Robert E.
Kohler, 1982, From Medical Chemistry to Biochemistry: The
Making of a Biomedical Discipline (Cambridge: Cambridge
University Press); and Langdon Winner, 1986, The Whale and the
Reactor: A Search for ILimits in an Age of High Technology
(Chicago: University of Chicago Press); Joseph G. Morone and
Edward J. Woodhouse, 1989, The Demise of Nuclear Enerqgy?
Lessons for Democratic Control of Technology (New Haven: Yale
University Press).

0 Almost all these studies show this too some extent,
although some fail to recognize that current use may be an
extension of a tradition of use. For nice examples of this
point, see Knorr-Cetina, 1981; Rouse, 1987; and for a general,
philosophical argument that provides the foundation for the
claims of many but not all of these analysts, and for some of
the psychologists, see Ludwig Wittgenstein, 1953,
Philosophical Investigations (Oxford: Basil Blackwell).

For a recent critique, see Paul Roth and Robert
Barrett, 1990, "Deconstructing Quarks," Social Studies of
Science 20:579-632; for a review of the case studies, see
Steven Shapin, 1982, "History of Science and Its Sociological
Reconstructions," History of Science 20:157-211.
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necessary for evidential reasoning.?? Although this
underscores the importance of categories, she does not analy:ze
the process whereby categories are constructed in any detail.
David Bloor does present such an analysis, and argues that
categorizations of nature reproduce social categories.® We
therefore have to analyze the social interests of the
scientists doing the categorizing. Martin Rudwick, who builds
on many of these insights but does not attribute the same
causal efficacy to them, also analyzes the construction of a
category, the geographical time period known as the Devonian.
Rudwick argues that although social factors played a crucial
role shaping reliable scientific knowledge, the social
construction of knowledge was constrained by the
"differentiating effect" of empirical evidence.?

Nevertheless, from a historian’s. perspective many of
these studies are too committed to the theoretical insights
that motivated them. In fact, they are so committed on a

priori grounds to sociological explanation that we can now

22 10ngino, 1990.

3 pavid Bloor, 1982, "Durkheim and Mauss Revisited:
Classification and the Sociology of Knowledge," Studies in the
History and Philosophy of Science 13:267-297.

¢ Martin Rudwick, 1985, The Great Devonian Controversy,
The Shaping of Scientific Knowledge among Gentlemanly
Specialists (Chicago: University of Chicago Press), esp. pp.
454~-456. Longino would probably agree with Rudwick on this
point.
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speak of a "tyranny of the social” in much of STS.? Based
on the theory-ladenness of facts and the Duhem-Quine thesis
(facts underdetermine theory choice), they conclude that
evidence can not determine theory choices and that therefore
social factors must determine the outcome of choices facing
scientists.? Thus reducing explanations of knowledge
development to sociolegical explanations, the primary debate
within this community centers on the form of the sociological

explanation. They exclude form consideration, for example,

3 with one exception, I will not present specific

critiques of these approaches; plenty are available in the
literature, and I basically agree with Foucault’s statement
that "For myself, I prefer to utilize [rather than comment on]
the writers I 1like," though for somewhat different reasons;
quoted in Patricia O’Brien, 1989, "Michel Foucault’s History
of Culture," in Lynn Hunt, ed., 1989, The New Cultural History
(Berkeley: University of cCalifornia Press), pp. 25-46, on
p.25, the statement between brackets is C’Brien’s
clarification. The general critique that follows does not
apply to Westman, 1980; Dickson, 1984; Winner, 1980; Kohler,
1982; Rudwick, 1985. Longino’s, 1990, contextual empiricism
is somewhat of an exception, but she locates objectivity in
the social practice of criticism, which eliminates the
personal values necessary for evidentiary reasoning from
science. But, as she acknowledges, that practice will not
eliminate social, institutional, or community values, and she
does not explain why we should prefer social values over
individual values.

%6 This does not necessarily imply anti-realism or that
rationality plays no role: "The role of the social ... is to
prestructure choice, not to preclude choice" (Shapin, 1982,
p.198); and our practices respond "... to the capacities of
the things we deal with" but the world and our practices
become "... determinate only in relation to the other,"
(Rouse, 1987, p.154; thus our practices do not determine what
exists, but what exists reveals itself only through our
practices, and our practices and the world acquire meaning
only through use in a context).
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epistemic values scientists often appeal to in the course of
research, such as explanatory and ©predictive power,
generality, universality, accuracy, testability, etc.. As
part of the practice of science, these values may well help a
researcher to determine whether (s)he has developed something
interesting, or make it possible for other researchers to

reach that conclusion.?

It is furthermore not clear why we
should favor one type of sociclogical explanation over
another. The real question at this stage therefore becomes
how we can use these insights. Enough case studies exist to
indicate the robustness of their conclusions, and their is no
a priori reason to expect that applied science will be
different from science in this respect.

We need to historicize STS. When historians adopt an
insight such as a theory from a neighboring discipline,
whether explicitly or implicitly, they do so because they find
it useful, but they do not see it as the only or decisive

8

explanatory factor.? Yet because historians do not often

%" For an argument on the continuing relevance of the role
of epistemic values as offering a parallel account to
sociological explanations, see David K. Henderson, 1990, "On
the Sociology of Science and the Continuing Importance of
Epistemologically Couched Accounts," Social Studies of
Science, 20:113-148.

Rudwick, 1985, is a good example of that practice.
Cultural historians draw heavily from the work of
anthropologist Clifford Geertz, and more recently Marshal
Sahlins; see e.g., the articles in Hunt, ed., 1989; or Robert
Darnton, 1984, The Great Cat Massacre and Other Episodes in
French Cultural History (New York: Basic Books). The impact
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present their work in the framework of theories or propose
theories, many STS scholars tend to ignore the implications of
historical analysis for STS. Historians argue that phrasing
questions, especially interesting new questions, is perhaps

the most difficult problem they face.?

STS can provide one
source of possible questions for historians, and then not the
most important source. Other disciplines of course also face
this problem; the difference resides in how they resolve it,
and whether the focus is on exemplifying theory or on
developing new questions or extending existing questions into
new domains. Many STS analysts generate new questions from
existing theory or in response to perceived problems in
existing theory. In case studies, the analyst then often
translates a particular theory into one or a few questions,
and the answer reflects back on the theory. For many STS
scholars history thus provides a way td exemplify particular
theories. I do not mean that STS scholars abuse history, they
produce interesting and good case studies. The difference is

one of orientation.

Those are not the practice or task of historians. They

of cultural history on the discipline as a whole still remains
to be seen, but it has spawned interesting, fruitful, and at
times debatable new
interEretations.

° See, e.g., G.R. Elton, 1967, The Practice of History
(New York, Thomas Y. Crowell Company), esp. pp.84-86; or David
Hackett Fischer, 1970, Historians Fallacies: Toward a Logic of
Historical Thought (New York: Harper’s Torchbooks), esp. ch.1l.
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draw their questions from a much larger domain, especially
emphasizing the empirical material as a potential source of
questions to a much larger extent than other analysts who
study history (from a historian’s perspective, many STS
analysts put the cart before the horse by giving theory
priority over gquestions and the empirical material). The
historian then constructs a thesis, and the historical account
serves as an answer to demonstrate the fruitfulness of the
questions and exemplify the thesis. To develop an answer, the
historian draws on the empirical material, and at times on
insights from other disciplines. A particular theory often
can not capture the events of the historical record. After
all, we use a number of social sciences to analyze social
events, and a number of insights from different disciplines,
including history, can help answer the questions. Arbitrarily
restricting the historian to use certain theories limits the
generation of new questions, their fruitfulness to explore and
describe history, and the historians ability to exemplify his

or her thesis.3® Oon the other hand, historians can make

30 An example may clarify this point. I found the

different responses of a sociologist and a historian to two
historical case studies (Shapin and Schaffer, 1985; Rudwick,
1985) that draw on the same sociological insights informative.
The sociologist assumes that the shared background indicates
both studies are accountable to the criteria of sociological
explanation as he sees them, and then criticizes Rudwick for
not giving the same explanation as Shapin and Schaffer. See
H.M. Collins, 1987, "Pumps, Rocks, and Reality, Sociological
Review, 35:818-828. The historian, on the other hand,












































































































































































