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People surmount tragedy when they use themselves up fully, when
they use what they have and what they are, whatever they are and
wherever they find themselves, even if this requires them to ignore
cultural prescription or to behave in innovating ways undefined by
their roles. The tragic sense does not derive from feeling that people
must always be less than history and culture demand; it derives,
rather, from the sense that they have been less than they could have
been, that they have needlessly betrayed themselves, needlessly for-
gone fulfillments that would have injured no one. The scientific
enterprise, like others, becomes edged with a tragic sense when
scientists suspect that they have wasted their lives. In confining work
to the requirements of a demanding and unfulfillable paradigm,
scientists are not using themselves up in their work and are, indeed,
sacrificing, leaving unexpressed, certain parts of themselves — their
playful impulses, their unverified hunches, their speculative imagi-
nation. When scientists commit themselves compulsively to a life-
wasting high science model, they are making a metaphysical wager.
They are wagering that the sacrifice is ‘best for science” Whether
this is really so, they cannot confirm; but they often need no fur-
ther confirmation than the pain this self-confinement inflicts upon

them.

— Adapted from Alvin Gouldner, The Coming Crisis in
Western Sociology
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PREFACE

Being There with Thomas Kuhn

t is often said, even by those who should know better, that history leads

from the front, with visionary geniuses showing the way for future gen-
erations to follow. Thomas Kuhn famously updated this elitist myth of hu-
manity’s collective quest by associating the great paradigmatic thresholds
in the history of science with the names of revolutionary geniuses who set
the pace for lesser worthies. “Newton,” “Lavoisier,” and “Einstein” appear
in Kuhn's own text as the originators of paradigms. “Darwin” and other lu-
minaries of the biological and social sciences have since been added by
Kuhn's admirers. Indeed, much of the learned public today regards Kuhn as
himself having revolutionized our understanding of the nature of science.

However, to stick to the letter of Kuhn on this point is to miss a some-
what less elevated reading of history that better captures the career of his
own masterwork, The Structure of Scientific Revolutions. Call it leadership
from the middle. Tt consists of a critical and a positive thesis. The critical
thesis denies any facile correlations between intelligence and achievement.
Instead, it holds that genius is an occult mental property superstitiously
projected backward to explain the cause of deeds that have already had a
remarkable effect on us. Our normally naive belief in the timely recogni-
tion of genius serves two complementary functions. It vindicates our sense
of justice in the world, as reward is shown to follow merit. At the same time,
it reaffirms the rationality of the value discriminations we manage to make
of the surprisingly diverse things our fellows do. Thus, both Newton and
his followers are flattered by honoring a scientific revolution with the name
“Newtonian.” In so doing, they constitute that peculiar mutual admiration
society we call a community of inquirers.

The positive thesis associated with leadership from the middle is that to
think ahead of the pack is just as bad as to think behind it. It is much more
important to be seen as the first and the brightest than actually to be such

xi
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things. Ironically, because attributions of genius are ultimately determined
by collective response, it makes little sense to try to be the first and the
brightest. What is true of innovation in technology is no less true in science:
real pioneers take the bulk of the risks related to the introduction of new
knowledge and bear most of the costs. In effect, they are living experiments
from which their immediate successors vulturously benefit. Those entre-
preneurs who follow up an original invention are able to stake the most
comprehensive patent claims and hence corner the lion’s share of the new
market. In science, the corresponding individuals ‘are assigned totemic
status in a Kuhnian paradigm.

This begins to explain the success of Kuhn's Structure. Whatever origi-
nality adheres to the book lies not in the unique brilliance of its ideas but
in the fortuitous timing and placing of its appearance. To be sure, as New-
ton would have it, Kuhn saw as far as he did because he stood on the shoul-
ders of giants. Indeed, he inhabited a kingdom of giants. But it only takes a
dwarf standing on the shoulders of giants to see beyond them, and from a
distance, the dwarf may look like the head of the tallest giant.

Before continuing with what may strike readers as a disagreeable conclu-
sion, let me explain my starting point. In 1992, through the good offices of
Joseph Rouse and Brian Fay, I was asked to write an essay on the history of
the reception of Structure for History and Theory, to mark the thirtieth an-
niversary of the book’s first edition. The title of that essay, “Being There
with Thomas Kuhn: A Parable for Postmodern Times,” presented the core
thesis of the book before you.! Lest I mislead philosophically informed
readers, I should immediately add that the title does not refer to the inter-
esting attempts to accommodate Kuhn’s account of scientific practice to
the existential phenomenology of Martin Heidegger.? Rather, it refers to
the critically acclaimed motion picture, adapted from the novel by Jerzy
Kosinski, starring Peter Sellers. The movie Being There may be seen as a
“paradigm” for understanding the reception of Kuhn's Structure, an only
slightly tongue-in-cheek gloss of Alan Musgrave’s remark: “Perhaps the
revolutionary never existed —but then it was necessary to invent him.”?

At every opportunity, Kuhn disavowed all of the more exciting and radi-
cal theses imputed to him by friends and foes alike.* Indeed, he has even

1. Fuller 1992a.

2. See esp. Rouse 1987, 26—40.

3. Cited in Gutting 1979, 51.

4. See, e.g., Horgan 1991, 40. Disavowal is perhaps the most rhetorically consistent feature
of Kuhn's self-referential remarks. It can be found as early as Kuhn 1970a; Kuhn 1977a, xxi—
xxiii, 293. Here it is worth mentioning that I interviewed Kuhn at his home in Cambridge,
Massachusetts, on 23 July 1993. While we both agreed not to reveal the exact contents of the
interview, it is fair to say that he was much more interested in talking about his ideas than the
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endeavored to demonstrate by example, in his subsequent work, that he
could not have been capable of anything so exciting and radical.® It is
doubtful that there has ever been another academic who has met the great-
ness thrust upon him with such ingratitude. Indeed, Karl Marx runs a close
second to Kuhn in his desire to disown his admirers: “I've often said I'm
much fonder of my critics than my fans,” Kuhn declared to Scientific
American on the thirtieth anniversary of Structure’s publication.5 What is
more remarkable, of course, is how, in full cognizance of Kuhn’s disclaim-
ers, so much of the academic world (I included) has nevertheless felt com-
pelled to position itself with regard to his work. What might we learn from
this very strange episode in the annals of scholarship? First, a quick trip to
the movies . . .

The protagonist of Being There is Chance, whom the other characters re-
peatedly call “Chauncey.” Chance is the ward of a wealthy Washingtonian
whose death marks the beginning of the film. Chance is a kindly man of
childlike simplicity who, in the course of settling the estate of his deceased
employer, is subject to several misunderstandings that, by the end of the
film, land him as a candidate for the presidency of the United States. The
comic element of the plot is that Chance never quite realizes what it is that
he is saying that makes all the bigwigs hold his opinion in increasingly high
regard. Chance is largely uncomfortable with this newfound attention and
makes periodic protests that he is not the man they think he is. Needless to
say, these protests are either ignored or misinterpreted. From the audience’s
standpoint, Chance’s interlocutors appear to take his quite literal references
to gardening and television —the entire scope of his existence —as meta-
phors for various aspects of political life. Moreover, Chance unwittingly
confers the utmost profundity on his utterances by speaking not very often,

contexts from which they came and in which they exerted influence. To be sure, Kuhn
dropped hints about why he did and did not act as he did, and he was forthcoming on various
issues that served to integrate his work over the last four decades. Indeed, his comments to me
were entirely consistent with the record of his last extended interview. See Kuhn et al. 19g97. I
left convinced that Kuhn saw himself as engaged in a coherent intellectual project, the likes
of which we rarely see today. As someone who continually struggles for an overarching
sense of coherence and direction in his own endeavors, I found Kuhn's single-mindedness
worthy of some admiration, though as will become clear my ultimate attitude toward the man
is ambivalence.

5. See, in particular, the reception of his last sustained historical work, Kuhn 1978. A
sense of the disappointment of the reviewers is captured by the title of the major symposium
devoted to the book (“Paradigm Lost?”): Klein, Shimony, and Pinch 1979. This book seems
to have pleased only positivists, internal historians of science, and practicing physicists —as
well as Hacking 1984a, 114. Thanks to Skuli Sigurdsson for reminding me of the Hacking
paper.

6. Horgan 1991, 49.
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and then only in short and simple sentences. Being There is clearly a spoof
on the superficiality of American politics, but it is more than that. Some of
Chance’s interlocutors have lingering doubts about his untraceable past
and peculiar manner, but typically they give him the benefit of the doubt
and try to make the most of the situation. In fact, the collective participa-
tion needed to propel Chance to ever greater acclaim is increasingly evi-
dent in the film, until he becomes a genuine rallying point for the disparate
individuals involved.

I believe that a similar comedy of errors has marked the history of the
reception of The Structure of Scientific Revolutions and its author, Thomas
Kuhn, who, like Chance, tended to speak briefly and not often. However, the
underlying causal structure of the two stories is markedly different. Kuhn’s
intellectual gestation at Harvard (1940—56) enabled him to acquire, with
little effort of his own, what the economic sociologist Mark Granovetter has
called “the strength of weak ties.”” This enabled Structure to be accorded
a charitable reading in diverse quarters once it appeared. Granovetters
original argument turned on the simple observation that the friendlier two
people are, the more their networks of contacts are likely to overlap. Con-
sequently, one’s remote acquaintances often turn out to be more effective
than close friends in landing oneself a job because the former are likely
to travel in circles other than one’s own and hence are better positioned to
provide information about job opportunities one is not otherwise likely to
Tun across. :

In Kuhn's case, the power of his diffuse network of acquaintances came
from a common culture that centered on the vision and actions of Harvard
president James Bryant Conant. In Granovetter’s terms, then, Kuhn had a
singularly strong tie to Conant, who in turn had many weak ties to opinion
leaders in American society. Indeed, Kuhn's dependence on the Conant
network did not elude the Harvard General Education committee that de-
nied him tenure.® Thus, if you are inclined to regard Chance’s ascendancy

7. Granovetter 1973. Would it be unfair to mention that Granovetter developed this con-
cept as part of his own Ph.D. at Harvard? In any case, Granovetter has drawn major social-
theoretic lessons from his thesis that have yet to be fully exploited: “the personal experience
of individuals is closely bound up with larger-scale aspects of social structure, well beyond the
purview or control of particular individuals” (1377). The significance attached to Kuhn’s work
certainly fits this mold, a point that was perhaps first realized by his self-styled rival, Robert
Merton. See Merton 1977, 71-108.

8. Since Harvard lacked an established history of science department, Kuhn’s tenure pros-
pects were bleak. Unlike his contemporary Gerald Holton, after 1950 Kuhn no longer pub-
lished or taught the physics for which he received a Ph.D. The manuscript of Kuhn's first
book, The Copernican Revolution, was available for inspection, but the committee deemed it
a popularization, not a piece of original research. (For a recent reassessment of the signifi-
cance of this book, see Westman 1994. Westman regards the book as the most influential
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as allegorical testimony to America’s democratic instincts that enable what-
ever he says to override his dubious past, then Kuhn's corresponding rise to
greatness, on the contrary, should remind you of that country’s elitist aca-
demic infrastructure that provides cultural ballast for utterances that, were
they made somewhere else by someone else, would probably have had
rather limited significance.

Aside from Kuhn’s own sense of “being there,” there is of course my
own. I was originally attracted to the core disciplines of science studies —
history, philosophy, and sociology of science —by the responses generated
to Structure by the famous conference at Bedford College, London, orga-
nized by Imre Lakatos in 1965 and collected as Criticism and the Growth of
Knowledge.® 1t remains the most heavily annotated book in my personal
library. I purchased it as an undergraduate in 1977 and read it alongside
Adorno’s The Positivist Dispute in German Sociology and the first wave of
French poststructuralism that had been recently translated into English.
At that time, the words “critique,” “criticism,” and “critical theory” were
held in high esteem, as thinkers attempted to outdo each other in just
how “critical” they could be of any number of taken-for-granted beliefs,
thereby opening the door to alternative ways of being and thinking. The
odd man out was Kuhn, who not only failed to privilege criticism, but ac-
tually went so far as to argue that it should be avoided at all costs until a
line of inquiry is saddled with so many unsolved empirical problems that it
is forced to ask critical questions about the epistemological foundations of
the entire enterprise.

Twenty years later, Kuhn's “acritical” perspective has colonized the
academy. The progeny of Kuhn'’ incisive philosophical critics now presup-
pose the basic truth of his account of science. The radical skepticism of
deconstruction has yielded to a postmodern pluralism that offends only by
opening its doors to too many perspectives, courtesy of Kuhn. But perhaps
most telling of all, the critical turn of mind has become so alien to my own
field of science studies that Bruno Latour finds it a fit subject for anthro-
pological —and, one suspects, taxidermic — inquiry.'® All of this is a source
of such profound disappointment that had I known when I began my aca-

general history of science written since the end of World War IL.) It is clear that many mem-
bers of the committee regarded Kuhn’s protracted stay at Harvard to be the result of promise
backed less by achievement than patronage —specifically that of James Bryant Conant, who
(to Kuhn's misfortune) had two years earlier left the presidency of Harvard to become the U.S.
High Commissioner for Germany. Indeed, Kuhn’s vexed case is reflected in the minutes of
the General Education Committee on his tenure proceedings being the longest of its kind.
See Minutes, 8 November 1955.

9. Lakatos and Musgrave 1970.

10. Latour19g7.
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demic career that things would turn out this way, I probably would have
listened to my mother and gone into law. Nevertheless, I am not without
hope. As a devout social constructivist, I believe that even disappointment
can be used strategically to point out better paths that were originally not
taken, but that (with some adjustment) may be taken up in the future. Cer-
tainly, the alert reader will be sensitive to these prospects in the pages that
follow.

Kuhn himself held that history can be done only of periods and episodes
whose defining debates have now reached closure, because the terms of the
debates have been either resolved or superseded. In that case, the past ac-
quires the sort of clear boundary that has traditionally made the metaphor
of separation in time as if in space so compelling to relativists. However,
closure is not something that happens only to other people, which histori-
ans then observe from a respectful distance. On the contrary, each histori-
cal inquirer participates in the closing— or opening— of the times she
writes about. To deny the literal truth of this point is to betray an elemen-
tary constructivist tenet. In terms of the book before you, I hope to help put
an end to certain trends traceable to Structure that remain very strong in
contemporary understandings of science, while at the same time reviving
the fortunes of other trends that many currently regard as being of “merely
historical” interest. A fundamental premise of my book, then, is that the
impact of The Structure of Scientific Revolutions has been largely, though
not entirely, for the worse.

Taking this project forward has often meant treating the living as if they
were dead. For the last five years I found myself participating in confer-
ences where my natural mode of response has been to diagnose limitations
in speakers’ arguments that derived from the paradigms that grip their
thought. My strongest response has been to recent paradigm converts who
displayed, in most pronounced form, the historical amnesia and political
inertia that Kuhn held to be conducive to “normal science.” Moreover, I
have come to distrust the Kuhnian nostrum that a research program with a
robust empirical track record can ignore its serious conceptual problems
with impunity. This principle makes sense only either as a make-work
scheme for underemployed academics or, more sinisterly, a formula for
rewarding intellectual conformity. Finally, in doing the research and think-
ing that have gone into this book, I have come to realize that a pincerattack
from a dimly remembered past and a vividly imagined future is among the
best means available to academics for displacing a sense of the present that
refuses to plan its own obsolescence.

As 1 write this preface, I am about to leave Durham University, where
I spent the last five years as Professor of Sociology in the most congenial
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and tolerant academic environment imaginable —at least to an American.
However, much of my orientation to the topic evolved while at Virginia
Tech, home to the largest graduate program in science studies in the
United States and where I taught at the start of this project. My colleague
Skip Fuhrman prompted me to give Alvin Gouldner a second—and
third —look, and the result should be apparent in these pages. Stephen
Turner provided the most useful clue for fathoming the source of Kuhn's
influence, James Bryant Conant. Former students who encouraged me
along the way include Steve Downes, Jim Collier, Kirk Junker, Joan Leach,
Bill Lynch, Govindan Parayil, and Tim Rogers. Special thanks goes to
Skuli Sigurdsson, who amazingly provided a detailed critique of the first
draft of the manuscript during the 1996 meeting of the Society for Social
Studies of Science. Other drafts were used as the basis for graduate courses
at Gothenburg and Tel-Aviv Universities, from which I received many help-
ful comments that improved the writing of the final version. I also wish to
thank the Secretary of Harvard College, the curators of the Harvard Uni-
versity Archives, and Theodore Conant for allowing me to examine the
archival material cited in this book. None of the opinions expressed here
represent those of the aforementioned individuals and institutions.

Susan Abrams has been exemplary as the main editor for this project.
The book is much better because of her input. [ am especially grateful for
her providing me with Kuhn’s last extended published interview, references
to which are to be found in these pages.!! The reader will find other ex-
pressions of gratitude in the footnotes. Here I would draw attention to the
role of electronic listservs, especially HOPOS-I. and SCI-TECH-STUDIES, in
enabling me to present and hone my arguments, often to the irritation and
consternation of various subscribers. On a personal note, Stephanie Lawler
has been my main source of emotional support in the months leading to
the book’s completion. Finally, Sujatha Raman, to whom this book is dedi-
cated, opened the letter of invitation that started me down this path. Much
of her soul is to be found in these pages.

1. Kuhn etal. 1997.







Introduction

1. The Difference Kuhn Made

he Structure of Scientific Revolutions by Thomas Kuhn (1922—96) is

probably the bestknown academic book of the second half of the twen-
tieth century.! Thirty-five years after its first publication, Structure has sold
nearly a million copies and been translated into twenty languages. It re-
mains one of the most highly cited works in the humanities and the social
sciences, and certainly one of the few major works in these fields that have
been received sympathetically by natural scientists. Moreover, the book has
had this status for quite a while. When I entered Columbia University as
an undergraduate in 1976, Structure was one of only two books by a living
author that was required reading in the mandatory first-year course, “Clas-
sics of Contemporary Civilization.”? But Kuhn’s impact goes well beyond
the academy:

What is Al Gore’s favorite book? According to a recent magazine profile, it’s
The Structure of Scientific Revolutions, by Thomas S. Kuhn. In a sense, it’s
an inevitable choice. Everyone of Gore’s age, education and reformist out-
look, certainly including Bill Clinton, knows about this book, which presents
the classic model of the way in which prevailing ideas change. Its basic point
is that people typically go for years and years believing one thing . . . despite
mounting evidence to the contrary. Then all of a sudden they notice the
conflicting evidence, change their minds and wonder why they ever believed
otherwise.?

Thus begins a recent article by then Atlantic editor James Fallows, who
goes on to show that President Clinton’s economic plan can be regarded as
a Kuhnian “paradigm shift,” an expression so common inside the Capital

1. Kuhn 1g70b.
2. The other book was Foucault 1967.
3. Fallows 1993.
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Beltway that it has merited an entry in William Safire’s Dictionary of Ameri-
can Politics. What exactly did Kuhn say that has gained him all this notori-
ety and influence?

Kuhn started with the idea that science is nothing more (and nothing
less) than what scientists do. What Kuhn found most striking about natural
scientists —especially in contrast to social scientists—was that, no matter
how much they disagreed about other matters, natural scientists could usu-
ally agree on how to evaluate a piece of research, typically by reference to
an earlier exemplar that the research was said to resemble. From this insight
grew the protean term “paradigm,” which Kuhn deemed necessary for the
conduct of “normal science.” Paradigm acquisition, the stuff of which sci-
entific training is made, requires a commitment so deep that scientists can-
not afterward readily change their research orientation in the face of
mounting “anomalies” that resist paradigmatic treatment. Kuhn likens the
inevitable shift between paradigms to a religious conversion or a change in
worldview, the overall effect of which produces a “revolution” in the sci-
ence. To underscore the difficulty of communicating across paradigms, or
the “incommensurability thesis,” Kuhn argued that the revolutionaries of-
ten turn out to be younger or marginal scientists who have little invested in
the old paradigm. However, revolutions occur rarely enough to sustain a
general faith in scientific progress. And despite the resemblance of his ac-
count to the cyclical histories commonly told of art and other cultural
phenomena, Kuhn nevertheless held that scientists are distinctive in the
amount of control they exert over the course of their inquiries and, more
importantly, the public representation of those inquiries.

However, this bare surnmary of Structure’s thesis does not begin to ex-
plain the book’s enormous impact, especially far afield from the natural
sciences that figure most prominently in its pages. As the story of the recep-
tion of Kuhn'’s book is normally told, it liberated the academy from a “posi-
tivist” or “objectivist” conception of science that privileged the “hard” sci-
ences at the expense of the other departments in the university. Kuhn
supposedly showed that even the most rigorous natural sciences were con-
stituted as communities and traditions that periodically were subject to
ideological strife. Although Kuhn was never so bold as to say this, it seemed
that the “logic of scientific inference” so lovingly cultivated by the logical
positivists and their analytic philosophical offspring was little more than
abstract rhetoric that gave structure to scientific papers but failed to predict
or explain what scientists actually did in their research sites. All of these
revelations induced a collective sigh of relief from practitioners of the hu-
manities and the social sciences, who had a hard enough time making
sense of each other, let alone agreeing on a common method. They quickly

|
|
!
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laiched on to Kuhn’s ideas and declared that they too were respectable
knowledge producers laboring under paradigms.* Even inquirers on the
fringes of science, such as parapsychologists and creationists, were inspired
by Kuhn's suggestion that new paradigms can succeed by capitalizing on
the “anomalies” that their more established competitors cannot explain.®
Amazingly, Kuhn seemed to offer these radical insights in a way that natural
scientists themselves found uncontroversial, if not exactly commonplace.

The overall effect of Kuhn’s book—so the story goes—has been salu-
tary. Structure helped to level disciplinary hierarchies and overturn inap-
propriate methodological standards, thereby contributing to the climate of
pluralism that (at least for the time being) continues to flourish in most
systems of higher education in the West. In addition, a band of historians
and sociologists of science have turned Structure itself into a paradigm for
further research. Thus were born the research program known as the “so-
ciology of scientific knowledge” (SSK) and the interdisciplinary field of
“science and technology studies” (STS), or “science studies” for short, de-
partments of which have now taken root in Europe, North America, and
Australia and will no doubt be institutionalized across the globe in the com-
ing years. The example that Kuhn supposedly set for these scholars was to
look beyond the positivist jargon that scientists use to justify their activities
and to focus instead on what scientists actually do in their workplaces.
Thus, the characteristic methodologies for this post-Kuhnian enterprise
have involved histories and ethnographies of the research environment and
deconstructions of disciplinary discourses.

But as I have already suggested, the record also clearly shows that Kuhn
disavowed every one of these appropriations of his work. Indeed, Kuhn's
methodological predilections would seem to vary from the practice of his
most prominent disciples. In particular, according to Kuhn, a history of the
contemporary world—such as the one you are now reading—is impos-
sible.” History can be written only about periods in which the historian
does not have a stake in what happens because the issues that were of great-
est concern to the historical agents no longer have the same relevance. In
that sense, historians enter only once the case is closed. Thus, Kuhn ac-
cepts the familiar paradox that the historian cannot represent the agents on
their own terms unless she is detached from their life concerns. Although

4. The best selection of these responses is still Gutting 1979.

5. Hess 1993, esp. 70—81.

6. The classic monographs are Barnes 1975, Bloor 1976, Latour and Woolgar 1979, Knorr-
Cetina 1981, Collins 1985, and Shapin and Schaffer 1985. A volume of recent position papers
in science studies is Pickering 199z. As it turns out, the field suffers from a dearth of reliable
textbooks. Among the best is Hess 1997.

7. Kuhn 19773, 3—20, esp. 16.
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the prospect of incommensurable paradigms wreaks havoc on universal
theories of scientific rationality, it enables the historian to do her job. As for
contemporary paradigms, the historian’s role is almost exclusively that of an
archivist who ensures that a record of today’s scientists is preserved for to-
morrow’s historians to analyze from the requisite distance. Kuhn has taken
his own historiography to heart, writing about the history of physics no later
than 1912 (roughly the end of classical quantum mechanics), while con-
ducting interviews and collecting papers related to Bohr, Heisenberg, and
the other great quantum physicists who flourished later in the century.?

A contrary position commonly taken in ST'S is that the inquirer should
interact as much as possible with the scientists she studies in their research
sites. Indeed, some have declared that only contemporary science can be
reliably investigated, mainly because the scientists concerned have not yet
had an opportunity to silence dissidents and forge accounts of their exploits
that can then function as myths obscuring any hope of getting at what really
happened.® Nevertheless, it is worth emphasizing that these STSers share
with Kuhn the same end—an “objective” understanding of scientific
knowledge — that they then pursue by divergent means, both of which have
somewhat unfortunately traveled under the name of “relativism,” specifi-
cally the methodological relativism to be discussed later in this chapter.

It is the rare author who does not complain about how her work is read.
However, the monumental fecundity of misreadings attached to Structure
begs for explanation. Not surprisingly, the only book that has attempted to
present Kuhn’s work as a systematic theory has proceeded largely by rational
reconstruction, in which pieces of the reconstructed theory are supported
by scattered quotes in Kuhn, to which lengthy footnotes are appended list-
ing Kuhn'’s interpreters who have engaged in “remarkable misunderstand-
ings.”1® What is the source of these messages that readers have picked up

8. Kuhn 1978. For Kuhn’s extensive archival work on the great twentieth-century quantum
physicists, see Kuhn et al. 1967, which was cosponsored by the American Physical Society,
and received funding from the National Science Foundation.

9. This point has been most vigorously driven home by Harry Collins, mainly as his
“Proposition Six” in Collins 1985, 76, 129, 170. The social relationship that typifies the inter-
views Collins conducts with scientists is the formal exchange. He wants to maintain a clear
separation between the interests of the scientist and the historian, thereby ensuring the au-
tonomy of both. In that case, the historian must provide an incentive for the scientist to speak
with her at the length and depth that she requires. At an international workshop on the history
of contemporary science in Gothenburg, Sweden, September 1994, Collins suggested that the
historian can gain the confidence of her scientist-interlocutor by trading on what she has
learned about the other scientists she has interviewed. Workshop papers are collected in Soe-
derqvist 1997.

10. Hoyningen-Huene 1993. This careful and sympathetic text originally appeared in
German in 1980, after Hoyningen-Huene had spent a year working with Kuhn at MIT. The
book received Kuhn’s official endorsement for obvious reasons, yet one wonders whether its
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but that Kuhn did not intend? More generally: How did a book such as The
Structure of Scientific Revolutions, written when it was, have the kind of
impact that it has had? The fact that many Kuhn-like ideas were “in the
air” both before and during the time Structure was written only adds to the
mystery, especially since, in the early 1960s, Kuhn was probably the least
prominent of the group of thinkers who are usually said to have advanced
similar views of science. Listed in descending order of prominence at the
time, these include Michael Polanyi (1891~1976), Stephen Toulmin (b.
1922), Norwood Russell Hanson (1924—67), and Paul Feyerabend (1924—
94). To appreciate the uniqueness of Kuhn’s work, as well as the vicissi-
tudes surrounding its reception, Structure must be read as less cause than
symptom.

As the first stage of this symptomatology, I urge that Structure be read as
an exemplary document of the Cold War era.!! In that context, Kuhn ap-
pears as a “normal scientist” in the Cold War political paradigm con-
structed by James Bryant Conant (1893-1978), president of Harvard Uni-
versity (1933—53), director of the National Defense Research Committee
during World War II (which supervised the construction of the first atomic
bomb), and chairman of the anti-Communist Committee on the Present
Danger in the 1950s —as well as the person who introduced Kuhn to the
historical study of science, and through whom Kuhn acquired his first
teaching post. Shortly after the end of World War II, Conant designed the
General Education in Science curriculum, in which Structure was con-
ceived and elaborated. Kuhn returned the compliment by having Conant
write the foreword of his first book (The Copernican Revolution) and dedi-

rational reconstructionist approach actually measures up to Kuhn’s own historiographical
scruples, which aim for a rendition of the historical agents “in their own terms.” For, if
Hoyningen-Huene is correct, virtually every substantive commentator on Kuhn’s work has
been in error, a conclusion that, under normal circumstances, would suggest that Hoyningen-
Huene had violated the “principle of charity” in interpretation, according to which if every-
one is interpreted as being in error, then it is the interpreter who has more likely erred, per-
haps because she has interpreted the agents as doing something other than they intend. In
other words, it may be that Kuhn seems to be so frequently “misunderstood” because his
readers are really not trying to understand him to any great extent but to use his text as a token
in some ongoing disputes. This would certainly explain why Hoyningen-Huene has no rivals
in the Kuhn systematics sweepstakes. That Kuhn functions so admirably in this strategic ca-
pacity demands explanation, which will be attempted in the pages that follow. In any case, it
may be impossible to render a single author’s thought “sympathetically” and, at the same time,
do justice to the collective thought of the community in which the author is situated. One
will always appear as a means to the other’s ends, and hence judged as such. This “comple-
mentarity” of the individual and the collective, to borrow a metaphor from quantum me-
chanics, would seem to vindicate a fairly strong sense of incommensurability in historical
interpretation.

11. A good survey of Cold War science policy that stresses the continued reluctance of
historians to see science as integral to the balance of power is Doel 1997.
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cating his second book, Structure, to Conant. Kuhn first met Conant as
a junior fellow at the Harvard Society of Fellows, whose not-so-hidden
agenda included the inoculation of promising young scholars against the
siren song of Communism, a point to which we shall return in chapter 3,
section 5. All told, Kuhn seemed to consider Conant “the brightest person”
he had ever known.!?

It is tempting to conclude that Structure somehow transcended its ori-
gins and managed to grasp something essential about the nature of science.
Intellectual affinities notwithstanding, Structure is clearly a more elegant
and systematic account of science than anything Conant ever wrote. But
beyond this aesthetic point is the book’s proven persuasiveness in many
academic precincts. Certainly, many of today’s practitioners of the human
sciences have a vested interest in promoting the canonical status of Kuhn’s
book. Nevertheless, I urge a less flattering interpretation, yet one more in
keeping with the centrality of “normal science” in both Conant’s and
Kuhn’s thought. It involves treating Structure’s elegance and systematicity
as signs that Kuhn simply took Conant’s politics of science as uncontrover-
sial —indeed, as a taken-for-granted worldview. Structure does not so much
transcend the Cold War mentality as express it in a more abstract, and
hence more portable, form. (This point is further elaborated in chapters 3
and 4.) Whereas Conant’s ragged presentation testified to his encounters
with a wide range of often hostile audiences, Kuhn’s sheltered institutional
setting enabled him to articulate the Conant paradigm without having to
register opponents or even the events of the day. Arguments that would be
understood as contestable in a political setting, because agents see them as
potentially affecting the course of events, can easily acquire the status of
fact when transferred to the depoliticized environment of the academy,
where agents are removed from the levers of change. In other words, we
may have a situation in which abstraction implies less, not more, critical
reflection on the material conditions of thought.

2. “A Philosophical History for Our Time”

No doubt, readers will want to know my motives for casting in such a di-
minished light a book as highly revered and quoted as The Structure of
Scientific Revolutions. It is not that I have not been influenced by Kuhn.
Indeed, I have drawn upon aspects of Kuhn's thought that both he and his
admirers have wanted to downplay over the years. In my first book, Social
Epistemology, 1 acknowledged that Kuhn's work led me to think seriously
about the relationship between the “tacit dimension” of scientific practice

12. Kuhn et al. 1997, 146.
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within a paradigm and the “incommensurability” that seemed to obtain
between paradigms. Precisely because practitioners of normal science do
not query each other’s activities on a regular basis, it is possible for different
research communities ostensibly operating under the same paradigm to
develop divergent understandings of their supposedly common inquiry.
Only once some outstanding problems force these communities to engage
in “philosophical” debates of their field’s principles and methods —a Kuhn-
ian “crisis” — does it become clear just how great, and often unbridgeable,
the disagreements are. Thus, radical conceptual difference in science can
be explained in terms of the institutionalized communication breakdown
that euphemistically passes for “autonomous research communities.”?
This conclusion has continued to inform my work, including the desire to
develop a normative orientation to inquiry that does not presuppose that
inquirers necessarily function with a common mind-set. Notwithstanding
the efforts of Jiirgen Habermas, Paul Grice, and others to demonstrate by a
priori reasoning that there are incontrovertible foundations to communi-
cation, | take Kuhn to have shown that the goal of this quest for foundations
is simply chimerical; hence, I have increasingly turned my attention to
rhetoric as providing insights into how language can motivate collective
action without requiring prior agreement on the point of that action.'*
Without denying my own intellectual debt to Kuhn, I must nevertheless
conclude that the overall impact of his book has been to dull the critical
sensibility of the academy. In sociological shorthand and with the benefit
of hindsight, The Structure of Scientific Revolutions unwittingly achieved
much of what Daniel Bell’s The End of Ideology tried to do around the same
time, namely to alleviate the anxieties of alienated academics and defensive
policy makers by teaching them that they could all profit from each tending
to their homegrown puzzles. Good paradigms make for good neighbors.
What dropped out of this picture was a public academic space where the
general ends and means of “science” (or “knowledge production” or “in-
quiry”) could be debated just as vigorously and meaningfully as the specific
ends and means of particular disciplines or research programs. Social epis-
temology is devoted to recovering that lost space in the academic sphere

13. Fuller 1988, 85—89, 97—98, 11-19, 142—69, 219—24. To his credit, one historian of
science has begun to explore this side of Kuhn that most philosophers still regard as tabooed.
See Biagioli 1990, 1996. It is worth pointing out that while the idea of incommensurability is
usually introduced via Kuhn’s account of how he resolved the apparent incoherences in Aris-
totle, Galileo, and Newton (see chapter 4, section 4), his earliest appeal to the doctrine in-
volved roughly contemporaneous communication breakdown rather than a failure to retrieve
the meaning of the past. See Kuhn, “Energy Conservation as an Example of Simultaneous
Discovery” (1959), in Kuhn 1977a, esp. 72.

14. This perspective is most fully developed in Fuller 1993b.
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and contributing to a democratization of science in the public sphere.'s
Much of the present book is concerned with fleshing out the larger socio-
historical context that has enabled the closure of that space, a task that will
take us beyond the Cold War back to the primordial myths of Western
civilization. However, before plumbing the depths of the West’s collective
unconscious, a good point of entry into the mentality that informs Structure
is the distinctly pedagogical context of its composition.

Although some brief autobiographical remarks in the preface to Struc-
ture hint at the importance of Kuhn’s teaching experience to his own un-
derstanding of the history of science, the rest of the book fails to do justice
to the role of education in the transmission, advancement, legitimation,
and, yes, even negotiation of scientific knowledge claims in precincts out-
side the vicinity of specialists.!® A naive reader of Structure may be excused

15. My own efforts at the democratization of science are perhaps best epitomized in Ful-
ler 1997b. The book that includes this article was written and edited by a former student of
mine. It aims to insert a critical perspective on the ends of science into the undergraduate
courses in the humanities that are normally required of science and engineering majors in
the United States.

16. Although Kuhn’s pedagogical orientation is due primarily to his experience in the
Harvard General Education curriculum, he was also influenced by Ludwig Wittgenstein
(1889—1951) and Karl Popper (1902—-94), two Viennese thinkers who emigrated to Britain to
become the most influential figures in anglophone philosophy in the twentieth century.

Kuhn generally cites Stanley Cavell (b. 1926), America’s most creative aesthetician, as
having introduced him to Wittgenstein’s later work, which turns out to be the source of his
modeling of paradigm shifts on the gestalt switch: i.e., incommensurable interpretations of
the same data. See Kuhn et al. 1997, 177. Cavell, in turn, studied under Morton White
(b. 1917), whose catholic philosophical interests in an era of competitive parochialisms have
relegated him to the margins of his field. For an early attempt to incorporate the later Witt-
genstein into a jealously guarded, Harvard-based, American pragmatist tradition, see White
1956, esp. ix, where White detects signs of Wittgensteinian influence in the tendency of pos-
itivistically inclined logicians—Nelson Goodman and W. V. Quine appear the most likely
candidates—to speak of the “role,” “function,” and “job” of words. (Note White’s explicit ef-
fort to distance this convergence from their divergent sociological roots, which in both cases
have unsavory normative implications: the positivist legitimation of Cold War calculations
and the “ordinary language” reinforcement of gentility. I regard White’s refusal to allow the
sociology of knowledge to influence the terms of rapprochement between British and Ameri-
can thought as a serious intellectual weakness in an otherwise unique attempt to bridge philo-
sophical differences.)

For Popper’s influence on Kuhn, see the very perceptive Jarvie 1988, esp. 314 ff. Kuhn
attended Popper’s William James lectures at Harvard in 1950, but probably learned only Pop-
per’s negative lesson, namely, the entrenchment of science’s institutionalized biases, which
tend to undermine science’s critical mission. Whereas Popper diagnosed this tendency as a
personal weakness on the part of scientists, Kuhn tried to give a more panglossian explana-
tion — namely, that no general theory with a modicum of support would flourish, were it not
sheltered from relentless criticism in its early stages. (Unfortunately, Kuhn failed to say when
“early” ended, aside from noting the accumulation of unavoidable anomalies.) I am happy to
let the reader decide whether Popper or Kuhn held the more cynical view about humanity’s
ability to fathom reality. Thanks to Francis Remedios for bringing Jarvie’s article to my atten-
tion. As it turns out, both Wittgenstein and Popper also qualified as secondary school teachers
(with Popper actually taking his Ph.D. in educational psychology under Karl Buehler), an
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for believing that a “paradigm shift” is fully accomplished once the major
researchers in the relevant science have decided to pursue the new para-
digm, and that adoption of the new paradigm by professional teachers,
scientists in other fields, popularizers, and the public at large after that
point is a more or less instantancous trickle-down effect. In this respect,
Kuhn simply repeats the popular historiography of science as the succes-
sion of trailblazers at the research frontiers, except that the heroic genius is
replaced by the self-perpetuating cult.!” In Kuhn’s hands, education appears
as the vehicle of acculturation, which is indeed the only social process that
is ever adequately explored in his account of science. As a result, education
is treated as merely the means by which a paradigm is reproduced in suc-
cessive generations of dutiful researchers.!®

In contrast, Kuhn’s mentor, Conant, was fully cognizant of the special
character of science’s pedagogical mission to nonspecialists. He believed
that American-style democracy itself was at stake. Specifically, Conant
wanted the future managers of America to be taught how to tell the differ-
ence between good and bad science in what he envisaged to be an increas-
ing number of science-based policy proposals. These decisions would be
made in an age for which the image of the Bohr atom stood as an ever-
present Janus-faced symbol for humanity’s ultimate destruction or ultimate
salvation. Conants original teaching staff included freshly minted Ph.D.s
like Kuhn who are among the founders of the history of science profession
in the United States.’* Most held their terminal degrees in a science, not

aspect of their lives that carried over to their philosophical practice. For a penetrating analysis,
see Bartley 1974.

17. Thus, Kuhn 1957, his first book, ends with Newton’s vindication of Copernicus 150
years after the latter’s death. As Robert Westman has astutely observed, the providential char-
acter of this conclusion could not have been stated better by Newton’s own eighteenth-century
enthusiasts. See Westman 1994, 113. Nevertheless it would be another fifty to a hundred years
after Newton’s Principia before Copernicus would be widely taught in the schools. The his-
toriographical problem highlighted here —that is, taking events at the cutting edge as defini-
tive of the entire knowledge enterprise—has been most vividly raised in the context of science
and technology’s role in industrial development and wealth production. Here historians have
shown that the fixation on innovation has led to misleading accounts of economic growth and
decline, as they draw attention from the mechanisms of diffusion. See Edgerton 1996.

18. This point comes out especially clearly in response to critics. See Kuhn 1977b.

19. Here it is natural to ask about George Sarton (1884-1956), the Belgian humanist who,
shortly after the end of the First World War, started editing from Harvard what has become
the premier history of science journal, Isis. Sarton managed to wangle some office space in
Harvard’s Widener Library for his archival and editorial work without holding a tenured post,
in part courtesy of Carnegie Institution trustee Andrew Dickson White, the historian most
responsible in the United States for portraying science as being in a perennial struggle for
enlightenment against religion. See Thackray and Merton 1975. Upon becoming Harvard
president, Conant continued to indulge Sarton and even imagined that his work might be
important in preserving the collective memory of civilization in the event of a nuclear war.
Nevertheless, despite Sarton’s petitions, Conant never saw the history of science as a field
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history, yet their facility in science was primarily in the kind of “tabletop”
experiments that prevailed before military and industrial factors converted
science into the scaled-up enterprise with which we associate it today. Not
surprisingly, the last experiments covered in Conant’s courses were Pas-
teur’s. Professionally ill equipped and ill disposed to pursue research in an
era of “Big Science,” Kuhn thus took refuge in the history of science.?
From this standpoint, The Structure of Scientific Revolutions is an exer-
cise in wish fulfillment, as it proposes a general model of scientific change
based on examples drawn almost entirely from the three hundred years of
European physical science prior to World War 1.2! Moreover, despite its
reputation for having propelled the sociology of science into the academic
forefront, the book says nothing about the transformation that the massive
infusion of labor, capital, and technology had wrought on the conduct of
science starting with the First World War. In Kuhn’s telling, the core cog-
nitive and social processes have remained unchanged, at least to the extent
that he seemed to believe that studying the science of the last three hun-
dred years can illuminate contemporary practices. Certainly, this was a
point that Conant was keen to drive home in his General Education
courses. For the more that students were able to see a Faraday or a Maxwell
in every Bohr and Einstein, the less likely they were to be swayed by the
hyperbolic claims made both for and against the dawn of the “atomic age”
in the popular media.?? These claims typically focused on such “applica-
tions” of science as magic-bullet medicine, extraterrestrial space travel, and
unlimited nuclear power reserves —not the science done in the laboratory

worth pursuing for its own sake, say, with its own departmental autonomy and degree struc-
ture. Rather, as Conant’s pedagogical interests should make clear, a certain sense of the his-
torical trajectory of science was to be introduced throughout the curriculum, which made it
imperative that the field not become another specialist subject. Given science’s intimate in-
volvement in the social upheaval produced by the two world wars, Sarton felt that the time
had come to preserve the glories of an endeavor that may never be repeated again. See Sarton
1948, 168—86. On Sarton’s correspondence with Conant on these matters, see Hershberg19gs,
407—9. I happen to sympathize with Conant’s institutional vision of the history of science,
though for ideologically opposed reasons. See Fuller 1993b, 220—24.

20. Moreover, Kuhn and his Harvard cohort were not the only trained physicists who
gradually moved in a more critical-historical direction with the advent of the Cold War: Paul
Feyerabend and Stephen Toulmin would also have to count in their number. Though less
overtly critical in their outlook on science, Derek de Solla Price (who pioneered the use of
quantitative methods in the study of scientific change) and John Ziman (who stressed the
consensual character of scientific knowledge) also fall into this category.

21. The restriction of Kuhn’s examples to physics and chemistry reflects the experimental
emphasis that Conant placed in designing Natural Sciences 4. Most of these examples are
given more extended treatment in Conant 1947, which was later expanded (with Kuhn's ac-
knowledged help) in Conant 1961.

22. Conant 1952a, Xiii—xv.
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or on the blackboard. An autonomous science, so Conant and his cohort
thought, is a science safe both from and for democracy.

These features of Kuhn’s background begin to explain a striking feature
of his public statements, namely their marked insensitivity to his own
historicity, that is, the elementary hermeneutical point that one’s under-
standing of the past is predicated on living when and where one does.?
That Kuhn published Structure in the United States in 1962—and not Ger-
many in 1862, or France in 1762, or Britain in 1662— did not seem to tell
him anything special about where science might be heading.?* The mes-
sage is the one originally promulgated in the General Education curricu-
lum: The scientific process remains essentially the same whenever and
wherever it occurs. While Kuhn is hardly the first historian to overlook his
own historicity, the contagiousness of his perspective has been most re-
markable. More importantly for what follows, Kuhn's historical sensibility,
while providing inspiration for many historians and historically minded
thinkers, remained just as locked in the present as the “Whigs” and “ratio-
nal reconstructionists” who are usually regarded as the Kuhnian’s sworn
enemies. In the process, Kuhn’s work decisively contributed to reversing a
150-year project of philosophical history, which promised to bring the poli-
tics of knowledge production to the center of the public arena by making
“the lessons of history” relevant for defining the contemporary scene and
its prospective transformation. In Hegel’s memorable phrase, this project
presented history as philosophy teaching by examples.

The period in question is bounded by Hegel and Comte, on the far side,
and Popper and Feyerabend, on the near. Among the illustrious and eclec-
tic set of thinkers in this tradition would have to be counted William
Whewell, Herbert Spencer, Charles Sanders Peirce, Ernst Mach, Max

23. Here I must take exception to the excess hermeneutical insight that Richard Bernstein
ascribes to Kuhn. See Bernstein 1983, esp. 20—34. Although Kuhn periodically invoked some-
thing he called the “hermeneutical method,” it is clear that his conception of it owes more
to nineteenth-century textual analysis than the reflexive considerations of twentieth-century
Continental philosophy. Thus, for Kuhn, to understand the historical agent sympathetically,
the historian must bracket her presentist prejudices, but without making the exposure and
critique of those prejudices themselves part of the inquiry. In practice, this meant that Kuhn
strove to render a scientist’s work “internally coherent,” even at the expense of the work’s
removal from any relationship to its cultural context, which could indirectly raise reflexive
considerations (i.e., differences between the historian’s and scientist’s contexts). When applied
to living scientists, as in Kuhn’s oral history of quantum mechanics (see note 8 above), this
dogged pursuit of internal coherence could lead in some perverse directions, such as restrict-
ing the scientists’ interview responses to a preordained template. See chapter 4, section 2, for
more details. On Kuhn’s pseudohermeneutics more generally, see Hacking 1979b, esp. 226.

24. The four dates and places allude to the faux-Hegelian “moments” in the institutional
history of science charted in Ben-David 1984.
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Weber, Ernst Cassirer, Pierre Duhem, Emile Meyerson, Gaston Bachelard,
Alfred North Whitehead, John Dewey, Bertrand Russell, and John Des-
mond Bernal.? Each thinker tied the fate of humanity with the direction
that he divined in current (techno)scientific tendencies, toward which he
would then display a characteristic attitude of approval or disapproval,
sometimes with specific policy recommendations. By weaving their ab-
stract arguments around a historical narrative punctuated by recognizable
landmark episodes in “Western civilization,” these thinkers enabled a rela-
tively large intellectual (or at least transdisciplinary) public to find points
of contact and contestation with what they had to say.

The spirit of which I speak survives in such recent philosophical histo-
ries of politics as Paul Kennedy’s The Rise and Fall of the Great Powers and,
better still, Francis Fukuyama’s The End of History and the Last Man. It is
a perspective that confers epistemic privilege on “being later,” though it
need not presume that what comes later is better than what came before.
(But when such a presumption is made, the history becomes “Whiggish.”)
Rather, it prods the audience to convert a usable past into a viable future.
The proof of the historiography contained in such a book is less in the
ingredients it mixes from the past than in the pudding it serves up as policy
for the future: Does it inspire action? Is it history with a point?26

25. I would be remiss to leave out such encyclopedic, albeit now unfashionably pessimis-
tic, purveyors of philosophical history of science as the righteous Pitirim Sorokin (1889-1968)
and especially the apocalyptic Oswald Spengler (1880-1936), the author of The Decline of the
West (1918—22), a best-seller whose avid readers have included not only Adolf Hitler but also
the German quantum physicists of the 1920s and even some recent sociologists of scientific
knowledge. See Restivo 198s.

26. Recently, a much-needed introduction to philosophical history has been published:
Graham 1996. Among the isolated cases of philosophical history in our own time, one of the
very best has been Toulmin 199o. Toulmin’s thesis turns out to be complementary to several
pursued in this book. In the first chapter, I stress how “Platonization” has downgraded the
epistemic value of easily changed beliefs. Complementarily, Toulmin has emphasized the way
Plato’s legacy has demeaned the epistemic value of tolerance for beliefs that contradict one’s
own. Toulmin points to 1570-1640 as pivotal in the revival of this particular Platonic legacy.
During this period —which separates Montaigne and Descartes as the respective exemplars
of tolerance and intolerance —the prosperity of the Renaissance and the Age of Exploration
yielded to economic uncertainty and depression, which were scapegoated through a series of
religious wars. A good benchmark here is the fact that Copernicus was more tolerated in his
day than Galileo was in his, despite Galileo’s better-developed arguments for the Copernican
perspective. The only way to stabilize society (so thought Descartes) was to provide indubi-
table foundations, ones on which all “rational” beings would have to agree lest they forfeit
their rational status. This relatively subtle threat to the potential dissenter soon became bare-
knuckled in the terms set out in Thomas Hobbes’s social contract theory. Among recent philo-
sophical histories of science that have been specifically written as wake-up calls for practition-
ers of a specific discipline, one stands out: Mirowski 1989. Mirowski not only shows the steady
decline of neoclassical economic theory as it develops a metaphor drawn from defunct phys-
ics, but he also points the way toward redeploying resources from the institutionalist tradition
to constitute a new social theory of economic value.
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3. Philosophical History: A Coroner’s Report

But how did Structure manage to kill the historicist impulse??” In the first
place, the book’s plot portrays science as passing through a developmental
sequence that does not lead in any particular direction, save a more inten-
sified version of the same cycle: a progress from that is not a progress to.
The surest historical measure of progress in Kuhn’s account of science is
the increased specialization of disciplinary research agendas. In my own
less charitable gaze, this appears as a cancerous growth of mutually im-
penetrable jargons that obstructs the search for a more holistic —if not
“unified” —understanding of reality, a project that would carry on the spirit
of episteme, scientia, Wissenschaft, and science, as these concepts have been
understood throughout most of the Western tradition.?® In any case, while
some philosophers of science still claim to have been left untouched by
Kuhn, nevertheless over the past quarter-century the field has come to bear
the marks of Kuhn's impact. In short, philosophy of science has become
“Kuhniferous” in both structure and content.

In structure, the philosophy of science has itself exfoliated into “philoso-
phies of X,” where “X” is the name of a special science, under which phi-
losophers labor (a point to which I shall return in chapter 6).2” On the one

27. Readers who doubt that philosophical history is dead should consult the justly cele-
brated White 1973, which offers a logically closed taxonomy of philosophical histories that a
cynic could easily regard as an exercise in taxidermy, given White’s judicious silence on the
relevance of his analysis for our own times.

28. The fragmentation of inquiry that I describe below, which is normally thought to be
the distinct product of our own “postmodern condition,” has in fact been the norm through-
out most of the history of humanity. The challenge for the West has been to pursue a unified
vision of knowledge without lapsing into religious authoritarianism. The invention of the uni-
versity as a legally autonomous unit in the Middle Ages was crucial in that development. For
the implications of this view of the history of science, in light of cross-cultural comparisons,
see Fuller 1997d; Huff 1993.

29. It is commonly thought that this tendency predates Kuhn, going back to the logical
positivists, who virtually equated philosophy with the logic of the sciences. While the positiv-
ists did periodically recommend that philosophers attend to foundational issues in the special
sciences (such was the nature of the International Encyclopedia of Unified Science, of which
Kuhn's Structure was the final volume), they rarely followed their own advice, being more
concerned with laying down normative scientific principles against which claimants to the
title of science could be evaluated. The positivists who had significant formal training in
physics, especially Rudolf Carnap and Hans Reichenbach, closely studied the structure of
inference in classical and relativistic quantum mechanics because they held these to be the
most mature sciences and hence harbingers of what other disciplines could become under a
positivist regime. The interchangeability of physics and science occurs even in Carnap’s last
published writings. A good example is Carnap 1966, his University of Chicago lectures in the
philosophy of physics. (Significantly, Carnap’s editor, Martin Gardner, attended Carnap’s 1946
course and subsequently became the Scientific American journalist best known for his wide-
ranging campaigns against “pseudoscience.”) Perhaps the most influential example of this
physics imperialism of the positivists is the “deductive-nomological” (or “covering law”)
model of explanation that was originally championed by Carl Hempel in the context of
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hand, this has served to curb the excesses of philosophers inclined to dis-
miss entire fields of inquiry (including branches of biology) for their failure
to live up to the standards of another such field (usually physics); on the
other, it has, as noted above, removed any public space for discussing the
overall ends of science.*® In content, post-Kuhnian philosophical defenses
of scientific progress have been disconnected from any substantive ends
that science might be presently pursuing. It has thus been possible to argue
about the character of science’s progressiveness without passing judgment
on the activities of contemporary scientists or, indeed, having anything very
illuminating to say about the trajectory that science should follow in order
to realize a preferred theory of scientific progress.’!

The philosophical naif may be forgiven for questioning the value of an
account of science “as it ought to be” that refuses to pass judgment on what
scientists actually do and, indeed, implies nothing in particular about what
scientists ought to do. Even if we grant David Hume’s point that “ought
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does not imply is,” we should at least expect that Kant’s “ought implies can”
holds. Otherwise, what is the point of doing epistemology or the philosophy
of science, when instead we could be doing the history or the sociology of
science, which typically eschews normative issues and provides a more em-
pirically adequate account of what scientists do? >

explaining historical events, even though it was clearly drawn from Newton’s mechanical ex-
planation of planetary motion. See Hempel 1942. However, in recent years, historians of twen-
tieth-century physics have begun to challenge the grounds on which the positivists (and Pop-
perians, it might be added) relied on physics as the fundamental science. Philosophical
judgment seems to have been based less on the actual track record of physics than on the
distinctive accomplishment of Albert Einstein’s theory of relativity, a clear case in which theo-
retical vision outpaced empirical testing by many years —in other words, a philosopher’s sense
of science that was by no means characteristic of the reasoning patterns of physicists in gen-
eral. See Sigurdsson 1992.

30. Perhaps the most notorious philosephical dismissal of a science in recent years is Karl
Popper’s charge that evolutionary theory is unscientific because it contains no falsifiable pre-
dictions. See Popper 1963, 340. However, it is often forgotten that even the relatively mild-
mannered positivist Carl Hempel argued that evolutionary theory was misnamed, since the
“theory” is more a systematic description of natural history than an adequate explanatory
account of why the history is as it is. See Hempel 1965, 370—71. In this respect, Hempel is at
one with the creationist critiques of Darwinism. On Kuhn’s role in encouraging an under-
laboring role for the philosophy of science, see Callebaut 1993, esp. 41—45. On the cultural
implications of Callebaut’s book, a set of interviews with prominent philosophers of science,
see Fuller 1994h.

31. The situation is even worse in epistemology, where we witness elaborate debates over
definitions of knowledge that are purportedly of a normative character, but which have failed
to demonstrably improve the conduct of inquiry. This should come as no surprise, since the
hypothetical cases and thought experiments around which these debates turn bear little re-
semblance to questions of evidence and inference that concern scientists and other first-order
knowledge producers. For an explanation of this peculiar turn of events, see Fuller 19g2b.

32. Often the pointedness of this question is finessed by claiming that philosophers of
science “describe the normative structure of science,” which is increasingly called science’s
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To appreciate our distance from the world of the philosophical history
of science, consider the transformed division of labor among scientists and
historians and philosophers of science that followed in the wake of Kuhn’s

book: 3

Before Structure: Philosophers examine past science and declare who was
right and wrong as a means of exemplifying a historically emergent concep-
tion of scientific rationality, sometimes with the aim of making explicit that
rationality in terms of formal logic. Historians examine contemporaryscience
and declare whether or not the dominant research programs deserve their
status by considering how they dealt with their precursors and competitors.
Philosophers and historians are thus engaged in overlapping and mutually
enriching activities. Scientists themselves might engage in either or both ac-
tivities and consider them integral to the conduct of their first-order inquiries.

After Structure: Philosophers ignore the past and focus only on the con-
temporary sciences, in order to discern the implicit logic of their methods
and theories. Historians ignore the present and focus only on past science,
in order to understand it on its own terms. Philosophers and historians are

“cognitive structure.” This is to suggest, in Platonic fashion, that the norms of science are
sufficiently independent of what scientists do that the philosopher is never forced into the
politically awkward position of pronouncing on the normative status of science as it actually
exists, that is to ask: Is science as it ought to be? In chapter 1, section 5, we shall see that
Feyerabend raised precisely this complaint after reading the first draft of Structure. If anything
deserves to be called the “Curse of Kuhn,” it is the tolerance of this finessing of descriptive
and prescriptive matters. To his credit, the French philosopher of science whose structuralist
account of conceptual revolutions most resembles that of Kuhn’s, Georges Canguilhem (a
student of Gaston Bachelard and teacher of Louis Althusser and Michel Foucault), had no
trouble identifying this problem in Structure. See Bowker and Latour 1987, 725.

33. Because Structure straddles the disciplinary writing conventions of the history and the
philosophy of science, and Kuhn rose to fame while affiliated with Princeton’s history and
philosophy of science department, it is often assumed that Kuhn actually welcomed the inte-
gration of the two fields into one “HPS.” However, unlike the other “historicists” in the phi-
losophy of science with whom he is grouped —including Toulmin, Hanson, Shapere, and
Laudan, as well as Popper, Feyerabend, and Lakatos—Kuhn was very clear in his opposition
to any interdisciplinary merger: see esp. Kuhn 1977a, 4. To appreciate the contrast even in
1961, the year before Structure’s publication, Hanson 1962 argued as follows in his vice-
presidential address to section L of the American Association for the Advancement of Science:
“complete cleavage of [the history and philosophy of science and scientific practice] would
ultimately result in the death of each.” He summarized his thesis: “Using one’s head to maxi-
mum effect requires learning how most effectively to use one’s head.” This “learning,” which
is largely of the structure of past scientific debates, is the subject matter of the history and
philosophy of science. A very colorful and energetic figure who in his short life earned the
conspicuous admiration of his distinguished contemporaries Stephen Toulmin and Hilary
Putnam, Hanson helped establish history and philosophy of science programs at Cambridge,
Indiana, and Yale Universities. In addition, he could be found on the pages of American kiosk
periodicals (especially The Nation) during the late 1950s and early 1960s. Even pages from his
most important piece of scholarship, Hanson 1958, were excerpted in The Saturday Review.
Interestingly, however, Hanson stopped short of arguing a case contrary to Kuhn’s, namely,
that scientists should be required to study the history and philosophy of science. This view,
which I happen to hold, is most consistently attributed to Ernst Mach in chapter 2, where the
issue reappears.




INTRODUCTION / 16

thus engaged in mutually exclusive and autonomous activities. Scientists re-
ject— or more precisely, ignore —most professional history and philosophy
of science, while making up their own versions in popular works that end up
enjoying a wider circulation than the professionally crafted ones.

Progress can be made, in Kuhn’s view, only once a group of inquirers
have taken full control of their research agenda and are no longer beholden
to the experiences or interests of those who are not part of the inquiry. In
practice, it is a world in which the natural sciences and their historians exist,
side-by-side, equal but separate: scientists without historians, and historians
without scientists. It is a peaceful coexistence born in Plato’s Heaven.?* This
point is often lost today because we rarely consider that the autonomy of
the natural sciences may have been enhanced by the historians of these
fields seceding to form a field of their own, called “history of science.”*

Contrast this situation with the one that obtains in the humanities and
social sciences, in which historical courses are still often required for de-
gree majors and the people who teach them consider themselves primarily
practitioners of those disciplines. Students in these fields are thus routinely
exposed to professors who are living reminders of a past that most contem-
porary practitioners would rather suppress. Consider, say, all the behavior-
ists in psychology and the institutionalists in economics who have taken
refuge in teaching the required “history and systems” courses, where they
reveal to students the infighting, subterfuge, and downright ignorance that
enables cognitivism and neoclassicism to maintain their hold over their
respective disciplines. Under such circumstances, the past is never forgot-
ten but in continual competition with the present, no more vividly than in

34. It also presupposes, rather unrealistically, that “scientists” and “historians” are self-
selecting groups, as opposed to “historians” being merely the name given retrospectively to
those scientists whose interests are excluded from their discipline’s constitutional convention.
A good way to chart the “polite” transition of a disagreeable past out of a science’s present is
to say (delicately) that “philosophically inspired” criticism is beside the point once a research
tradition has solved enough of the empirical problems that it has set for itself. At that point,
criticism that originally appeared foundational is now merely “external” to the proper business
of the science. In recent times, this view has been most clearly associated with Larry Laudan
but, as we shall see in chapter 2, it is traceable to Max Planck.

35. For a trenchant critique of this tendency, see Forman 1991. Moreover, the research
agenda of historians is not only separate from but also parallel to that of the scientists under
study. Thus, historians routinely take their marching orders from the disciplirary character of
the sciences, thereby normalizing their role in the university, even though in most cases the
academic lineage goes back no further than a century. For example, Holmes (1997) writes
hopefully, as the current academic arrangements of the sciences may turn out to have been
an extended perturbation, if the current calls to privatize, or at least de-academicize, scientific
research are heeded. Not surprisingly, today’s historians find it difficult to make sense of the
norms surrounding the production and distribution of knowledge in nonuniversity settings.
After all, what is the exact role that science plays in government agencies and industrial firms,
places where scientific research is heavily supported, yet where the scientist is not primarily
focussed on contributing to a discipline’s theory and practice?
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the footnotes and bibliographies of humanities articles, where Plato and
Derrida jostle for space in bearing witness to the latest development.

Two styles of doing the history of science are traceable to Kuhn'’s work,
one roughly associated with how historians do it and the other with how
philosophers do it. Both derive from Kuhn's experience in the Conant cur-
riculum. One style harks back to Kuhn's fledgling efforts, the now fre-
quently recounted story of how Kuhn’s physics training originally made the
texts he had to teach by Aristotle and even Newton appear unintelligible.*
This characterizes the “relativistic” style that conceptualizes the past as a
foreign country separated by time as if by space, requiring acculturation
into native customs quite unlike our own. We shall have more to say about
this orientation shortly (and in chapter 4, section 4). However, once Kuhn
became a proficient instructor, a second style predominated, one more
closely associated with Piaget and other developmental psychologists who
focus the student’s attention only on the salient aspects of scientific epi-
sodes that were necessary for recognizing and resolving some paradigmatic
tension.’” This perspective enabled the students in his course to acquire
the kind of “understanding” of science that Conant sought. Although few
professional historians have adopted this style, it is well represented by phi-
losophers and psychologists who profess a “cognitivist” approach to the his-
tory of science (not to mention popularizers of Kuhn's ideas).’® According

36. See, e.g., Kuhn 1977a, xi—xiii.

37. Kuhn’s debt to Piaget appears most directly in a stylistic tic of Structure, namely, the
frequent use of “assimilation,” which in Piagetspeak refers to the process by which children
incorporate new experiences into their conceptual scheme. Interestingly, Kuhn makes little
use of “accommodation,” Piaget’s term for the reverse process by which the child’s scheme is
adjusted to new experiences, since for Kuhn that is always a matter of last resort, the precipi-
tant of a conceptual revolution. See Kuhn 1970b, vi. His first encounter with Piaget was in a
footnote in Merton’s doctoral dissertation, Science, Technology, and Society in Seventeenth
Century England Merton 1970. See Kuhn 1976, viii. The link that Kuhn implicitly draws
between a Piagetian child advancing to the next stage of cognitive development and a student
reenacting a gestalt switch from the history of science (“ontogeny recapitulates phylogeny,” in
Ernst Haeckel’s slogan) comes out most clearly in his Festschrift piece for his intellectual
mentor, Alexandre Koyré. See Kuhn 1977a, 240—65. Kuhn seems to have regarded Piaget and
Koyré as holding complementary views on cognitive development, which together under-
scored his commitment to the idea that there is a “natural” trajectory “internal” to science.
Kuhn “said to [Koyré] that it was Piaget’s children from whom [ had learned to understand
Aristotle’s physics. His response — that Aristotle’s physics had taught him to understand Piaget’s
children— only confirmed my impression of the importance of what 1 had learned” (Kuhn
19774, 21—22). As it turns out, Bruner’s and Kuhn’s mutual admiration did not inhibit Bruner
from proposing the termination of Conant’s General Education in Science program. See
chapter 4, section 7, below.

38. The most comprehensive attempt at a “cognitivist” understanding of science in the
Kuhnian spirit is still De Mey 1982. The best single historical monograph in this vein is Mar-
golis 1987. Today, “cognitive history of science” covers a wide variety of approaches, most of
which are rather un-Kuhnian in that they draw more on artificial intelligence than on devel-
opmental psychology. A good sense of the range is provided in Giere 1992.
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to it, as the scientific mind-set moves from one paradigm to the next, it
repeats a fixed sequence of stages: puzzle solving, anomalies, crisis, revo-
lution, new paradigm, etc.

4. Relativism’s Uncanny Legacy to Historiography

Interestingly, when both historians and philosophers want to highlight
Kuhn's pernicious influence, they fixate on a normatively charged sense of
relativism.*® Relativism becomes problematic once it is raised from a meth-
odological principle for understanding alien cultures in their own terms to
an unconditional principle that values cultural difference for its own sake,
regardless of its consequences. Because Kuhn himself endorsed method-
ological relativism without convincingly denying stronger forms of the
doctrine, he has been widely understood as having accepted relativism as
an unconditional evaluative principle, or “judgmental relativism,” the Pi-
randellist philosophy of “It is so, if you think so.”* While superficially a
permissive doctrine, judgmental relativism ultimately condescends to the
peoples under study by refusing to hold them accountable to standards by
which we ourselves supposedly place such great store.

39. The first and still typical systematic pursuit of this charge by a philosopher is Scheffler
1967. For latter-day versions of this attack on Kuhn, consult the many works of Scheffler’s
student Harvey Siegel, esp. Siegel 1991, gi—115. A good example of a historian prosecuting the
case against Kuhn’s relativism is Cao 1993. My thanks to Skuli Sigurdsson for drawing this
provocative article to my attention. A popular version of the critique has been recently put
forth in Appleby, Hunt, and Jacob 1995, esp. 160—g7. It is worth noting that these antirelativist
opponents of Kuhn regard themselves as liberal-to-leftist intellectuals who identify with the
general goals of the Enlightenment.

40. Here I allude to the title of a work by one of the great untold sources for the peculiar
style that STS relativism has often taken: Italian playwright Luigi Pirandello (1867-1936),
winner of the 1934 Nobel Prize in Literature. Pirandello’s name is historically associated with
the rise of expressionist and absurdist drama in Europe between the two world wars. Nowadays
he is conveniently seen as a “proto-postmodernist.” The title of Pirandello’s most famous play,
“Six Characters in Search of an Author” (1921), encapsulates the nature of his influence on
STS, albeit usually through his Argentine admirer Jorge Luis Borges. Pirandello was con-
cerned with the constraints that conventional dramaturgical techniques placed on character
development and hence on the multiple perspectives from which dramatic action may be
presented. His signature way of dealing with these matters was to superimpose multiple takes
on the same scene and to have characters break frame by interjecting reflexive comments in
defiance of the playwright. STS applications of Pirandellist techniques may be found in self-
styled “new literary forms,” which aim to demonstrate by example the consequences of taking
seriously the socially constructed nature of scientific facts. Thus, the distinction between fact
and fiction is blurred, just as Pirandello blurred the boundary separating action on- and off-
stage. A convenient source for this Pirandellist sociology is Woolgar 1988. A direct link be-
tween this literature and Pirandello is provided by the ethnomethodologist Pollner 1987, 58. A
still authoritative source for Pirandello’s own dramaturgy is Bentley 1946. An important point
of convergence between Pirandello and his sociological followers is an explicitly skeptical
attitude toward not only the feasibility but also the desirability of resolving the multiple per-
spectives and restoring the broken frames.
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A rarely articulated background assumption here is that differences of
opinion among people should be presumed deep if they have persisted over
a sufficiently long period. Not surprisingly, relativism finds its earliest ex-
pression in eighteenth- and nineteenth-century “racialist” accounts of hu-
man history, especially when the biological component of race was suffi-
ciently plastic to allow for the genetic transmission of environmentally
acquired traits, what by the early nineteenth century had come to known
as “Lamarckianism.” ! Yet the presumption that another culture is unlikely,

41. Once Lamarckianism was empirically discredited as a theory of genetic transmission
with the rediscovery of Mendel’s experiments in the early twentieth century, relativism divided
into two doctrines: on the one hand, an environmentally incorrigible, “hard” racism; on the
other, an environmental, or more specifically geographical, determinism. The former was
associated with claims made (not only by Nazis) for “Aryan science” and “Jewish science”;
the latter with the ethnoscience orientation championed by the German neo-Kantian émigré
Franz Boas (1858 —1942) and his American students Edward Sapir, Alfred Kroeber, Ruth Ben-
edict, and Margaret Mead. Two excellent accounts of the traffic between biological and social
thought during this period, especially the peculiarly supportive role played by “progressive”
ideologies, are Smith 1991 and Stocking 1968.

This dual genealogy of relativism helps explain a peculiar feature of the sociology of
knowledge as formulated by its most famous practitioner, Karl Mannheim (1893-1947). Prior
to the Second World War, Mannheim was reluctant to extend the purview of his sociology of
knowledge —underwritten as it was by the relativization of thought to social conditions —to
mathematics and the natural sciences because he did not want it to be associated with doc-
trines of racially grounded science. This was a fair concern, as the expression “sociology of
knowledge” had been coined in German by Wilhelm Jerusalem, a champion of the French
philosophical anthropologist Lucien Lévy-Bruhl (1856 -1939), who is best known today for
having depicted the “primitive mentality” as given to “prelogical” reasoning patterns associ-
ated with children’s fantasies. Mannheim objected to this formulation of the sociology of
knowledge for its lack of historicity, which strongly suggested that mentalities were innate or
at least unchanging. (It is worth noting that Mannheim’s critique applies equally to both
strands of relativism identified above. Thus, cultural preservation, a goal of post-Boasian an-
thropology, is tantamount, in biological terms, to the sort genetic inbreeding that contributes
to the culture’s racelike characteristics.) See, e.g., Mannheim 1936, 310.

More sympathetic to Lévy-Bruhl was Kuhn'’s avowed sociological precursor, the physician
Ludwik Fleck, whose Genesis and Development of a Scientific Fact mentions all the major
sociologists of knowledge of the day except Mannheim, even though the book appeared five
years after Ideology and Utopia. Fleck, like today’s sociologists of scientific knowledge, was
less disturbed by the possible racialist overtones of mentalities than with its implicit judgment
that “primitives” would improve their lot by adopting “civilized” patterns of reasoning, regard-
less of whether the latter bore any relation to the needs of their life world. See Fleck 1979, 174.
Why was Fleck better disposed to the mentalities approach to the sociology of knowledge than
Mannheim? One important reason was that, like Lévy-Bruhl and his followers, Fleck inter-
preted the “social conditions of thought” primarily in terms of the face-to-face interaction of
a community’s members in their local environment, be it a tribal village or a laboratory re-
search team.

In contrast, Mannheim generally had in mind a geographically dispersed group, such as a
political party, that related to the world in a common fashion because of a shared ideology,
which in turn rested on an understanding of history that was shared by members of the same
generation. (Moreover, Mannheim was not alone in grounding his sociology of knowledge in
cotemporality rather than cospatiality. His neoliberal contemporary Friedrich von Hayek
(1899-1992) based his normative theory of democratic representation on just such a concep-
tion of “natural constituency.” See Hayek 1978, 95—96, 105-10.) Mannheim’s ur-model was
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or incapable, of change from encounters with outsiders — except by force —
implies a stubbornness on their part that we would refuse, in principle, to
attribute to ourselves as a liberal, open-minded people.*

But, of course, as my appeals to symmetry here suggest, the deeper rea-
son for today’s easy acceptance of judgmental relativism is that, in practice,
it absolves us from ever having to prove our open-mindedness, as relativism
demands nothing more from our affections than bare tolerance —just as it
involves nothing more from another culture.” If we are prohibited from
converting the natives, they must likewise respect the integrity of our own
practices, however vile ours may appear to them (perhaps because they are
third-party recipients of the effects of our culture, such as industrial pollu-
tion or commercial television). As we shall see in chapter 3, section 6, when

the Weimar Republic, in which many parties read the same events (most notably, Germany’s
defeat in World War I) against radically different ideological assumptions, which made nego-
tiation impossible, even though the members of these parties were to be found throughout
Germany. See Frisby 1992, 19—21.

Thus, Mannheim’s sense of “relativism” did not have the strong “local knowledge” char-
acter common to Fleck and more recent sociologists of scientific knowledge. (It would be
interesting to examine the role that “mass media” like national newspapers and broadcast
radio may have had on Mannheim’s thought, as opposed to Fleck’.) Although Kuhn'’s stress
on the communitarian, craftlike character of science places him for the most part closer to
Fleck than Mannheim, a key Mannheimian element in Structure is the “Planck effect,”
roughly the idea that the difference between scientists who are open- and closed-minded to a
new paradigm depends on their age, and hence the amount of effort they have already in-
vested in developing the old paradigm. For an explanation of the expression, see chapter 6,
note 59.

42. Itis not by accident that the early formulations of relativism in late nineteenth-century
anthropology and linguistics took either a geographically isolated tribe or a dead language as
their paradigm case of a “culture.” Neither was likely to be subject to external interference.
See Fuller 19953, 1996d. Interestingly, Paul Feyerabend, though often stereotyped by philos-
ophers as the exemplar of relativism, seems to have realized this point toward the end of his
life. See Feyerabend 1991, 151-52. An argument of this sort had also been used by Ernest
Gellner against Peter Winch’s influential Wittgensteinian defense of relativism in the social
sciences. See Gellner 1968. John Preston deserves credit for pointing out these last two refer-
ences to me.

43. In ethnomethodology and phenomenological sociology, the idea that the inquirer
should be able to return from a native culture to her own without undergoing any substantial
epistemic transformation is known as the principle of “alternation.” This principle, which
corresponds to Kuhn's invocation of the hermeneutical method (see note 23 above), has been
upheld by Harry Collins and more philosophically conservative practitioners of the sociology
of scientific knowledge. It has recently been challenged —though more on philosophical than
explicitly political grounds. See Fuller 1996f. A more politically interesting challenge to rela-
tivism is posed by Third World scholars who regard Western deference to “multiculturalism”
and “postcolonialism” as just so much pharisaic piety that does little either to understand or
to improve the lot of the “developing” world (though it may cause major cultural reverbera-
tions in the “developed” world). For the clearest and most learned statement of this position,
see Ahmad 1992, which argues, among other things, that Marx’s notorious lapses from “politi-
cally correct” understandings of India and the “Orient” may not have been so far off the mark
after all. Thanks to the late Michael Sprinker for having the courage to recommend the pub-
lication of this work and alerting me to its significance.
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discussing Kuhn’s Cold War context, such a relativism goes hand in glove
with a “realist” political sensibility that presumes all nations to be equally
tainted, and hence recommends a defense posture that prepares for the
worst possible scenario. Relativism, then, is the ideal position to ensure the
containment of cross-cultural conflict among strong and weak nations, as it
appeals to a sense of “culture” in which all nations are said to partake
equally in the abstract, regardless of the differences in power they con-
cretely exert over one another.*

From what I have said so far, it may seem that only the politically pow-
erful have benefited from judgmental relativism. But of course, this posi-
tion has also benefited contemporary scholars dedicated to understanding
past scientists in their original contexts. Sometimes this achievement is
portrayed as a victory for the scientists under investigation, since a relativ-
ist reading would seem to treat their words and deeds more sympatheti-
cally than today’s scientists would. What remains unsaid, however, is that
today’s scholars treat these denizens of the past with a charity that was ab-
sent even at the time that the original scientists lived. In other words, the
“contextual sensitivity” underwritten by relativist readings of the past re-
flects more the guild mentality of contemporary historical scholarship than
a cross-culturally valid principle of social knowledge.

Of course, there has been a tradition of scholars since the European
Renaissance devoted to recovering original sources. But for all their me-
ticulousness, these scholars were motivated more by an interest in legiti-
mating their own knowledge claims—which typically supported the legal
entitlements of their political patrons —than those whom the claims were
supposedly about.* After all, “history as it actually happened” is an attrac-
tive methodological principle only for those who have access to the sort of
evidence that normally establishes “actuality,” such as official documents
that are careful to register exact time, place, and witnesses. For those with-
out access to such evidence (or who were not in the room when such evi-
dence was under construction), “necessity” and “possibility” turn out to be
friendlier modalities, in that they undercut the superficial advantage of an
empiricist methodology focused exclusively on what actually happened.
Thus, a “necessitarian” historian can argue that the available evidence ob-
scures the deeper processes, while the “possibilist” can claim that the evi-
dence suppresses other events that escaped official registration.

44. Sujatha Raman first raised this objection against a defense of the sort of relativism
described here (“contextualism”) that appeared in the oral presentation of Smocovitis 199s.
45. My sensitivity to the politics of archival history has been informed, over the years, by
the works of Donald Kelley, editor of Journal of the History of Ideas. See esp. Kelley 1970,

1984.
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To be sure, the grounds for these suspicions are themselves amply docu-
mented. German historical scholarship in the nineteenth century reveals
very clearly the compatibility of archivally informed accounts of the past
and contemporary political designs. For example, Heinrich von Sybel’s His-
tory of the Revolutionary Period, published in 1853, was for many years the
most extensively documented work on the impact of the 1789 French Revo-
lution. Nevertheless, its purpose was transparent, namely to demonstrate
the evils of political radicalism. Likewise, the valuable grammatical recon-
structions of dead Indo-European languages performed by German philol-
ogists from the late eighteenth century onward are now regarded as the
academic phalanx of Aryan racial ideology.*

To put this scholarly activity in contemporary focus, we might say that
in the nineteenth century the amassment of archival sources in large
learned tomes served to create a presumption of legitimacy, a “forward mo-
mentum,” that in the twentieth century has come to be identified with the
investment of large amounts of public funds in Big Science projects.
Whereas today we are inclined to think that the amount of material re-
sources bound up in a particular research trajectory makes its progress ir-
reversible, a similar hope animated the feverishly scribbling scholars who
held professorships in the national university systems of Europe in the
nineteenth century. The only significant difference is that in the nine-
teenth century the material resources mobilized were rather elusive by any
ordinary accounting scheme (i.e., the time and energy expended by schol-
ars) though the intended outcome was politically concrete (typically the
maintenance and extension of national boundaries). In contrast, today the
material resources can overrun large national budgets even though the in-
tended outcome has become rather abstract, if not metaphysical (e.g., “the
ultimate unit of matter and energy” as the stated goal of building the bigger
particle accelerator). This particular reversal of means and ends in the
modern world remains one of the great mysteries for the sociology of knowl-
edge to fathom.

5. Whig History and Its Discontents: Tory and Prig

To sum up the argument of the preceding section, what is now derided as
Whig history, the recounting of the past to vindicate the present, was in
fact behind the first flowering of archivally based historical scholarship, a
practice that was only much later colonized by the species of relativism as-
sociated with the contextualist orientation of professional historians. The

46. See Bernal 1987.
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most engaging account of how this scholarly sensibility spread from Ger-
many to the rest of Europe, especially Great Britain, was written by the
man who coined the dreaded expression “Whig history” and subsequently
(along with Alexandre Koyré) raised the “Scientific Revolution” of the sev-
enteenth century to a significance rivaling that of the emergence of Chris-
tanity: Herbert Butterfield.#” Butterfield, in turn, credits Lord John Acton
(1834-1902), the founding professor of modern history at Cambridge
(whose chair Butterfield subsequently occupied), with having first recog-
nized the great transition to documented Whiggery.

Acton is today remembered for little more than his quip “Power tends to
corrupt, and absolute power corrupts absolutely.” But his astute observa-
tions of nation building reached back to his student days. The specific role
of the archives became evident to him during the ltalian revolution of 1860,
in which dispossessed dynasties located documents that established their
right to rule. Acton believed that once historians were allowed some access
to national political records, it quickly became necessary to allow virtually
complete access, “for the actions of a government wear a better appearance
in the documents of that government than as they are exposed in the papers
of other countries. To bar historians access to the archives would be tanta-
mount to leaving history to one’s enemies.” ** As a result, problems of na-
tional identity were easily converted into ones of historiography. Such is
the root of the Whig interpretation of history, which Butterfield had first
discussed in 1929. Although Butterfield originally, and most famously, por-
trayed Whiggism as a methodological fallacy, after World War II he typi-
cally judged varieties of Whiggism for their effects on the current political
scene. Thus, he credited the Whiggish portrayal of British history as “the
history of liberty” for bolstering the British spirit in the face of an external
authoritarian threat, whereas he criticized German Whiggism for having
fostered a sense of inevitable expansionism that eventuated in the two world
wars.*

Of course, this politically checkered past does not make archive-based

47. Butterfield 1931. On Butterfield’s coinage of “Scientific Revolution,” see I. B. Cohen
1985, 398—99. It is worth observing that the religious revolution to which Butterfield com-
pared the Scientific Revolution was more at the level of ideas than of institutions, given the
lengthy and painful incubation Christianity underwent before becoming “Christendom.”
This seems to be forgotten whenever people are surprised to learn that the natural sciences
became proper university subjects only in the second half of the nineteenth century. Chris-
tianity eventually succeeded because it took control of the standards by which it was judged.
The same is true of the natural sciences in the period of Kuhnian normal science.

48. Butterfield 1955, 79 (quoting Acton).

49. Butterfield 1955, 27. One contemporary thinker who regards the value of Whiggism
in similar terms is Jiirgen Habermas, especially in his critique of revisionist tendencies in
recent German historiography of the Nazi period. See Habermas 198q.
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scholarship any less useful to today’s “contextualist” scholars. However, the
result is an unrequited transhistorical affection. While today’s historians
credit, say, Pierre Gassendi with reviving Greco-Roman atomism in the
seventeenth century and Pierre Duhem with publicizing medieval writings
on mechanical principles in the early twentieth century, Gassendi and Du-
hem themselves would be disappointed to learn that this admiration comes
from historians who pursue their calling for its own sake, removed from
debates about the direction that contemporary (i.e., late twentieth-century)
science should take. Gassendi and Duhem might reasonably conclude
that, since the times of their deaths, science had managed to institutional-
ize historical amnesia, which has resulted in the alienation of historical
inquiry from matters of science policy. As we shall shortly see, they would
need only turn to Structure to vindicate this hypothesis.

Therefore, it will be paramount for what follows to distinguish the two
alternatives to Whig history adumbrated here. The historiography that Gas-
sendi and Duhem would prefer, one that vindicates them over their rivals,
deserves the name of Tory history. It is the mirror opposite, or contrary, of
that espoused by the Whig historian. The Tory historian literally believes
that the historical figures under study got it right (or at least more so than
their historical opponents), and that we ignore their lessons at our peril
today. In chapter 2, I shall attribute this view to Ernst Mach. It is a view for
which I have considerable sympathy, despite its politically conservative
provenance. However, most of today’s contextualist historians are best seen
as making claims that merely contradict those of the Whigs. In other words,
they prefer to keep their own politics hidden but simply wish to refute, at
an empirical level, what the Whig historian takes to be fact. Such historians
defend their guild values as ends in their own right, above and beyond what
other causes their insights might serve. A good name for this attitude, the
one that I see Structure as having popularized, is Prig history.>

In essence, Prig history is the result of Tory history forgetting its own
historical origins. It would thus be a mistake to claim that the relativism
behind much contemporary historiography of science simply recounts the
past from the standpoint of the losers. On the contrary, most relativists seem
to be devotees of Prig history who use past historical figures merely to shore
up the historian’s own authority. Indeed, strictly speaking, the Prig historian

50. My source for the expressions “Tory history” and “Prig history,” in contrast with
“Whig history” (though without the distinction drawn here), Brush 1993, 219. In formulating
the tripartite distinction of Whig, Tory, and Prig history, my thanks go to Daniel Garber, Brian
Baigrie, George Gale, Roger Ariew, and others, who in February 1994 helped to clarify my
understanding of their respective historical sensibilities during a debate we had on HOPOS-L,
the History of the Philosophy of Science electronic mail network.
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denies the historical agents a second chance to win, which is probably what
they would have wanted. The Prig historian forbids them this pleasure be-
cause of an accompanying moral psychology that perversely assumes the
ultimate futility of reasoned disagreement. This attitude assumes a Zen-
like stance toward intellectual disputes, whereby the historian’s point be-
comes one of showing that each party’s arguments make sense in their own
terms and that dispute arises only because each side refuses to accept the
other’s terms.

Of course, such quintessential losers in the history of Western science
as Descartes and Leibniz (in the sense of their having lost to Newton as the
source of the modern physical paradigm) can be rehabilitated quite neatly
in this fashion. But given their own less than generous attitudes toward
history as a form of knowledge, Descartes and Leibniz themselves would
have been the last to appreciate the restoration. From the historian’s stand-
point, the rehabilitation of these philosophical titans of yore would simply
be part of redressing a historical imbalance, the historian’s version of Witt-
genstein’s “letting the fly out of the bottle,” that is, to show the ultimate
pointlessness of precisely the sort of “metaphysical” disputes that Descartes
and Leibniz thought were worth having. Even if Prig historians cannot
always quite achieve Zen mastery, they can at least demonstrate the impos-
sibility of a “clean win” in intellectual disputes. This sentiment can be
dramatized by writing in an ironic mode that serves to attenuate the win-
ners’ success. Thus, the winners may simply have benefited from the errors
of their opponents (whom the historian officially supports), or their win
was really pyrrhic as they were forced to sustain some long-term costs, or
the winners manifested some patently undesirable qualities that tarnish the
luster of their success.*!

The distinction between Prig and Tory historiography is not easy to
draw in practice. Both lines of historians claim the spiritual paternity of
Thucydides in that their urge to write history is born of loss and disappoint-
ment.’? Specifically, the anti-Whig mentality characterizes the moral psy-

51. A more charitable reading of the Zen historiographical perspective has been associ-
ated with Herbert Butterfield’s Christian sensibility, whereby we all lose in the long term of
secular history, by virtue of the human fallibility engendered by Original Sin. For more than
simply an ephemeral sense of success in our endeavors, we must therefore turn to God. See
Berlin 1969, 82-8s. In the concluding sections of chapter 7, I attribute a more cynically Zen
attitude to contemporary ST researchers, who actually appear to benefit by the uncertainties
surrounding science-based political and intellectual disputes.

52. Thucydides (460—408 B.c.), often dubbed the father of scientific history, wrote his
celebrated History of the Peloponnesian Wars after having lost his commission as a general in
the Athenian army, following a humiliating defeat early in the war. He was then forced into
exile from his native city, which allowed him the opportunity to cultivate contacts among the
enemy Spartans, who turned out to be victorious. A good general history of the sentiment that
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chology of people who turn to write the history of a discipline in disillu-
sionment after having pursued degrees, and sometimes even careers, in that
discipline. However, while Prigs may believe that the history of their disci-
pline had taken a wrong turn, they nevertheless hold that not much can be
done about it now. In the case of the physical sciences, the turn is typically
identified with science’s involvement in the military-industrial complex,
which is variously traced to the Franco-Prussian War, World War I, or
World War II. (Over the course of this book, the reader will see why any of
these wars might be considered relevant thresholds.) The Tory mentality,
in contrast, is ever hopeful that justice will be delivered and science regain
its original mission. In chapter 1, I shall associate this mentality with the
Platonic tradition in philosophy. In psychoanalytic terms, it amounts to a
belief in a return of the repressed. However, what marks Kuhn and his
emulators as Prigs rather than genuine Tories is their “repression” (igno-
rance? amnesia?) of the circumstances under which they themselves have
come to do history. I shall elaborate on this claim in chapter 8, but for now
let me dwell on the common ground shared by Tory and Prig.

6. The Tory Worldview and Kuhn’s Place Therein

An especially extreme version of Tory history is the “deconstructionist” ap-
proach that upends the “rational reconstructionist” approach traditionally
favored by philosophers of science and roughly aligned to a Whig histori-
ography. The deconstructionist historian wishes to show that most major
debates in philosophy and science could have been avoided had the origi-
nal parties attended more closely to their interlocutors” contexts of action
and utterance —in other words, had they behaved more like the latter-day
historian. Thus, had Descartes understood his Scholastic forebears with the
scruples that characterize today’s seventeenth-century historians, he would
not have exaggerated the differences between his views and theirs, and
consequently would not have resorted to the polemics that inform the sys-
tematically distorted views of the seventeenth century that underwrite the
“modernist” perspective in contemporary philosophy and science, espe-
cially the oversharp demarcation of the human mind from its ambient ma-
terial reality.” Of course, one can take this thesis back to the very beginning

unites Prig and Tory historiography is Herman 1997. A provocative feature of this work is its
inclusion of ecologism and multiculturalism as the latest offspring of what he calls the “dec-
linist” historiographical sensibility.

53. I'shall return to a version of this argument in chapter 4, section 4, when considering
Koyré’s and Kuhn’s interpretation of Galileo.
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of the Western philosophical tradition and claim that the pre-Socraticshave
been misunderstood to such an extent that we have lost touch with the
original philosophical impulse.**

A bit more hermeneutically merciful —but no less Tory—is the case
prosecuted by Leo Strauss (1899-1973) and his fellow carriers of the Pla-
tonic torch.”® They believe that the past is systematically misunderstood not
simply because philosophers are poor communicators, but more impor-
tantly because they had to camouflage their insights so as not to upset the
pieties of secular authorities whose mass-marketed myths kept the rabble at
bay. This perspective will prove crucial to fathoming the motivation for
Kuhn's historiographical segregationism, namely the idea that history of sci-
ence for scientists and for historians are equally valid but mutually exclu-
sive activities. In effect, it creates a double truth doctrine, one for the elites
and one for the rabble.”® Kuhn’s twist on the history of this doctrine is that
the “rabble” turn out to be the scientific community (and most of their
philosophical well-wishers), and the “elite” the historians. Put it this way:
before Kuhn, the keepers of esoteric truths huddled out of public view for
fear of persecution; after Kuhn, they tell inside jokes to each other when
faced with a public display of scientific authority. Look at the back row of
any public lecture given by a prominent scientist. There you will see his-
torians and sociologists (and a few enlightened philosophers) having a good
laugh, deconstructing any authoritative historical reference that the scien-
tist makes. Never has the light of truth been so gleefully hidden under a
bushel basket! ¥

The following quote from Kuhn, where he comes closest to admitting
his segregationist impulses, is the prism from which my interpretation of
his significance is projected:

When it repudiates a past paradigm, a scientific community simultaneously
renounces, as a fit subject for professional scrutiny, most of the books and
articles in which that paradigm had been embodied. Scientific education
makes no equivalent for the art museum or the library of classics and the
result is a sometimes drastic distortion in the scientist’s perception of his
discipline’s past. More than practitioners of other creative fields, he comes to

54. Indeed, this is not an unfair characterization of Martin Heidegger’ life project, and
if we shift the original fall from grace a couple of centuries to classical Athens, we come close
to Alasdair Maclntyre’s sensibilities about the history of ethics. See Heidegger 1996 and
Maclntyre 1984.

55. Strauss 1952. An excellent introduction is Drury 1988.

56. On the historical significance of the double-truth doctrine, see Fuller 1997d, 20, 114~
21. An excellent survey of the period of the doctrine’s strongest influence, thirteenth- to
seventeenth-century Western philosophy, see Pine 1973.

57. For the significance of this metaphor, see chapter 1, note 1.
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see it as leading in a straight line to the discipline’s present vantage. In short,
he comes to see it as progress. No alternative is available to him while he
remains in the field.

Inevitably those remarks will suggest that the member of a mature scien-
tific community is, like the typical character of Orwell’s 1984, the victim of a
history rewritten by the powers that be. Furthermore, that suggestion is not
altogether inappropriate. There are losses as well as gains in scientific revo-
lutions, and scientists tend to be peculiarly blind to the former. *

That Kuhn would appeal to 1984 to characterize the captivity of scien-
tists to the history they learn in their textbooks gives away the Platonic sen-
sibility. While The Structure of Scientific Revolutions begins by claiming
that the history of science has the potential for radically transforming “our”
understanding of science, by the end it becomes clear that “we” are the
historians who must learn to cope with the ambivalent legacy of a social
practice —science —that progresses by systematically forgetting its past. Ac-
cording to Kuhn, scientists need to tell stories of collective progress in order
to motivate labors that may look trivial when taken on their own terms or,
if not quite trivial, still may never issue in the results being sought. The
professional historian armed with detailed knowledge of episodes from the
scientists’ stories is wont to recount so many accidents and failures that it
would dispirit fledgling natural scientists.”® Thus, every scientific revolu-
tion must be followed by a Whiggish rewriting of the discipline’s history to
make the victorious party appear the discipline’s natural heirs, thereby mo-
tivating the specialized work on which they and their students are about to
embark. To his credit, Kuhn acknowledges the power politics involved
here. In the sentences following the ones quoted above, Kuhn admits that
might does indeed make right in science, except that those with the might
are recognized members of the scientific community. In short, the progres-
siveness of science lies not in the character of the work scientists do, but in
the control they exercise over how they recount their collective history.

In evaluating the Tory perspective, the first point to grant is the strength,
if not incontrovertibility, of its empirical basis. Everything we know about
the semantic drift of natural languages, the cognitive biases and infirmities
of individuals, and the ideological streamlining of institutional memory
casts substantial doubt that anything like an intention, idea, proposition, or
message could have ever been transmitted intact over any great expanse of

58. Kuhn1g70b, 167.

59. Thus was Kuhn’s thesis popularized in Brush 1975, which provocatively asked,
“Should the history of science be rated X?”” Given Brush’s intended audience (scientists), the
answer was clearly yes.
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time and space.® The only thing that prevents this point from having more
impact on the conduct of philosophy and science is that virtually all theo-
ries of progress and rationality presuppose the contrary to be the case.

A venerable rhetorical strategy for inhibiting Tory inclinations, first
popularized by Immanuel Kant over two hundred years ago, is the tran-
scendental argument, which attempts to convert an impoverished imagi-
nation — specifically, our inability to envisage what the world would be
like if progress and rationality turned out to be complete myths—into a
guarantee that our faith in these myths is well-placed. In short: “X must be
true, for were it not, then nothing would make sense.” (Not making sense
is apparently not an option!) Admittedly, philosophers who have squarely
faced the mythical status of our most cherished epistemic principles—
Friedrich Nietzsche and Jacques Derrida come most readily to mind —
have met with a mixed fate, including glib rejoinders to the effect that our
ability to understand their claims of global misunderstanding undermines
the truth of those very claims. (But if one really understood the content of
those claims, would it make sense to try refuting them by appealing to the
pragmatic paradox involved in their assertion? Hardly. Rather, the popu-
larity of this “refutation” shows that the thesis of radical misunderstanding
is not well understood, thereby proving the Tory case!)

However, once we grant the empirical basis of the Tory perspective, we
are still left with evaluating its significance. Three conclusions are possible.
The first is that the misunderstandings are not inevitable but can be cor-
rected by greater regimentation of language or some other form of psycho-
social hygiene. This was the view taken by the logical positivists, or at least
as they were popularized in the general semantics movement in such works
as Alfred Korzybski’s 1933 magnum opus, Science and Sanity, whose intro-
duction thanks the Vienna Circle’s American observer, Willard van Orman
Quine.®! Nevertheless, it is clear that the positivists regarded the emergence
of cumulative knowledge growth as a remarkable occurrence in the history
of humanity that requires special institutions whose long-term mainte-

60. For an analytic-philosophical treatment of this matter, see Fuller 1993a, esp. xv—xvi,
where I endorse the “metaphysics of entropy” over the “metaphysics of inertia.” It is un-
fortunate that an ideological version of the “two cultures” split prevents Tory historians and
social-scientific students of human fallibility from recognizing their mutually reinforcing ar-
guments. One person who has recognized the affinity of the two camps is the political theo-
rist Jon Elster. See esp. Elster 1979, 1983.

61. The best-selling book in popular front positivism has probably been Hayakawa
1939. It is worth recalling that among the intermittent contributors to this genre of para-
philosophical literature have been New Dealer Stuart Chase and rhetorical theorist I. A.
Richards. Quine discusses his mixed feelings toward the general semantics movement in his
autobiography: Quine 1985, 139 ff.
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nance cannot be taken for granted but must be subject to eternal vigi-
lance.®? The second possible conclusion is simply to resign oneself to the
inevitability of misunderstanding, strategic or not. In that case, the positiv-
ists would appear to be engaged in a noble but futile (if not naive) gesture.
Here the difference between the Tory and Whig interpretations of history
comes into sharpest relief. It enables the Tory to invoke a prisca sapientia,
an original moment of hermeneutical grace in the distant past, when we
understood the secrets of the gods, but from which we have since fallen.
Thus, to a Straussian, the logical positivists are little more than an unwit
ting parody of the master, Plato.

The third conclusion, the one I favor, is that “understanding” —in the
strong cognitive sense presupposed equally by the Tory, Whig, and positiv-
ist—is not necessary for explaining the interest and concern that humans
naturally express toward each other. In other words, the “understanding” I
show of someone is not predicated on my having grasped some set of propo-
sitions they happen to hold. Grasping propositions —understanding exactly
what people mean for purposes of evaluating what they say —is a relatively
restricted activity, even in science, where the need to affirm one set of
propositions over another occurs only when a scientist stakes a knowledge
claim in a public forum, typically a professional journal, which is the mo-
ment that science becomes most gamelike and hence artificially severed
from the cognitive flux that normally characterizes the human condition.
Only philosophers engage in this kind of activity on a regular basis. And as
so often happens, a guild virtue of the people writing the history —in this
case, philosophers —has been mistakenly raised to the level of a categorical
imperative, which leads us to assent all too easily to the idea that making
sense of people is tantamount to making sense of their utterances.®®

7. Structure: The Ultimate Servant Narrative?

If we assume that The Structure of Scientific Revolutions is meant to pro-
vide —at least in general outline —the Tory’s “hidden history” of science,
in contrast with the Whiggish history portrayed in the science textbooks,
then is it not strange that Kuhn’s account should become such an open

62. On this feature of positivism, see Fuller 1996e.

63. In a revisionist history of philosophy (which clearly cannot be done in these pages),
the perennial quest for the “propositional content” of language would be portrayed as an
elaborate rationalization for the fact that we never know exactly what people are talking about.
But because the content of people’s utterances may not matter very much, we relegate it to an
ideal realm, where its contact with mundane reality is episodic and inconsequential to a defi-
nition of its nature.
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secret, nowadays perhaps even more popular than the textbook histories
themselves? Here an argument for Kuhn’s utter lack of historical self-
consciousness becomes most plausible. A key blind spot occurs in the ear-
lier “Orwellian” quote, as Kuhn fails to identify Conant’s educational
strategy as the scientific analogue for “the powers that be” who in 1984 are
entrusted with continually rewriting history. Had Kuhn reflected on the
larger ideological mission that informed the courses in which he had been
teaching the history of science for the decade prior to the writing of Struc-
ture, he might have anticipated the extent to which his own account could
contribute to a new kind of Orwellian history, one well suited to the stu-
dents in the humanities and social sciences who were the original clientele
in Conant’s General Education in Science program. In that case, Kuhn
would not have been so surprised by his popular acclaim in these fields,
especially the tendency for humanists and social scientists to adopt his ac-
count of science wholesale without closely analyzing or developing its con-
stituent ideas.

For those inclined to extract a silver lining from any cloud, my last re-
mark tags Structure as the consummate postmodernist work, one whose
cross-disciplinary appeal is founded on its ability to compel readers without
demanding too much engagement in return. It is not a master narrative but
a servant narrative that is indefinitely adaptable to user’s wishes. Although
the death of the grand narrative (a vivid name for “philosophical history”)
and the rise of relativism are usually associated with Jean-Frangois Lyotard
(1924—98) and allied French thinkers, Kuhn’s stylistic achievement was to
ease not only humanists and social scientists, but more importantly (often
in spite of themselves) practicing scientists, analytic philosophers, and
other congenital Francophobes into a postmodern mind-set.5* Certainly,
the book itself does not encourage a deep reading. That Kuhn’s preparation
for writing Structure was more the classroom than the archives is revealed
by its nonthreatening prose style, which contains relatively little technical
language —and, for that matter, relatively few footnotes to other authors, no
matter how much they may have influenced him.®® By refusing to cloak

64. Lyotard 1983, 26, 43, 61 (references to Kuhn). Someone who appreciates Kuhns ability
to make “deep” antitheoretical points by simple means is Rorty (1979, 320 ff;; 1995). In the
latter work, Rorty argues specifically against Francis Fukuyama that it may not be so bad that
with the fall of the Soviet Union (a.k.a. “the end of history”) there is nothing for theorists to
do. Yet Rorty fails to see that Kuhn is so user-friendly that he serves Fukuyama’s purposes as
well. See chapter s, section 5, below. I argue against the Rortyesque denigration of theory in
the postmodern world (as epitomized by Stanley Fish) in Fuller 1993b, 347-76.

65. Indeed, the Harvard General Education curriculum, in which Kuhn honed the
book’s thesis, was quite explicitly regarded by its main participating faculty as just that—
devoted to education, not original research. See the remarks of Clyde Kluckhohn upon the
establishment of the General Education curriculum. See Minutes, 30 October 1947.
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imperfections in jargon, Structure invites the reader to participate in cor-
recting its flaws and completing its argument. But this invitation is less to
interpret than to apply the text. Insofar as the invitation is to interpret atall,
the object of interpretation turns out to be more inkblot than palimpsest.

Thus, a common thread that runs through the formal and informal
comments that people make about Structure is that it is quite thin on mat-
ters in their own field of expertise, but truly enlightening in some other
field, one in which they have long had an interest but could not locate a
suitable point of scholarly intersection.® It might be said that Structure has
a philosopher’s sense of sociology, a historian’s sense of philosophy, and a
sociologist’s sense of history. A text with such holographic qualities is as-
sured a good reception just as long as the practitioners of these different
disciplines continue talking only to their own colleagues and not those of
the field that Kuhn supposedly represents so well for them. In that respect,
Kuhn’s success is symptomatic of the much larger problem of interdisci-
plinary communication breakdown that afflicts contemporary academic
life. This breakdown helps explain why Kuhn has garnered many grateful
users but few devoted followers. In the pages that follow, I trace this state of
affairs to the successful promulgation of Kuhn’s double-truth doctrine of
historiography. It ends up insulating not only the elites from the masses but
also one set of elites from another —assuming that it is still fair to include
practitioners of the various academic disciplines among the elites in today’s
world.

My narrative consists of a series of overlapping accounts that divide
roughly into two sections. The first four chapters are concerned with the
background to the writing of Structure, which extends back to Plato’s inven-
tion of the double-truth strategy, through its materialization in nineteenth-
and twentieth-century humanistic scholarly practices, to Conant’s General
Education in Science program. The last four chapters cover Structure’s im-
pact on the social sciences, philosophy of science, and sociology of science,
along with a strategy for overcoming what I regard to have been the overall
conservative nature of the book’s influence. Readers wanting a more
straightforward account of the circuitous route on which they are about to
embark should turn to chapter 8, section 1. What follows is the saga of how
the West developed so as to make The Structure of Scientific Revolutions
the most “natural” way of understanding the premier knowledge produc-
tion practices of the late twentieth century.

66. For one historian’s detailed complaint about Kuhn's influence on how nonhistorians
understand his field, see Reingold 1991, 389—409.
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8. Summary of the Argument

This account of the curious origins and even more curious reception of
Structure has begun by considering the historiographical traditions to
which it was affiliated and opposed. I have argued that while much has
been made of Kuhn's opposition to Whig historiography, little has been
made of his affiliation to Tory and Prig historiographies, which operate
from the assumption that science has either declined or failed to display
the degree of progress popularly accorded it. The Tory pedigree is associ-
ated with disappointment that a preferred outcome was not historically re-
alized, the Prig with the professionalism of the historian who refuses to take
sides in any past dispute. Given the choice of Tory and Prig, I stand firmly
behind the Tory (its unfortunate political overtones notwithstanding). How-
ever, the dominance of the Prig interpretation of Kuhn has contributed to
the death of what I call “philosophical history,” the point of which was to
make an explicit normative pronouncement about the course of history.

Next, I trace Kuhn’s normative reticence to the double-truth doctrine,
whose roots reach back to Plato’s reservations about the public display of
critical reason following the fall of Athens. In chapter 1, I coin the term
“embushelment” to capture this fear of publicly contradicting received
opinion, because of its potentially destabilizing social consequences. The
signature response to this fear has been to imagine that all significant cul-
tural artifacts are doubly encoded, with one message intended to appease
the masses by reinforcing their prejudices and the other meant only for elite
inquirers who are mentally prepared to assimilate a strongly counterintui-
tive truth. In the modern period, the idea of doubly coded artifacts was
turned into an academic discipline with the emergence of iconography as
the premier school of art history. The iconographic perspective infiltrated
the history of science mainly through Kuhn’s historiographical mentor,
Alexandre Koyré.

However, Kuhns own personal history with Conant gave this legacy a
distinctive twist, one that may have led Kuhn to conclude that regardless of
how far Big Science has fallen from its normative ideal, more good is done
in our volatile world by continuing to support science, even in its corrupt
form, as a principle of legitimation than by rejecting it for some unknown
alternative. The turn of mind I impute to Kuhn, characteristic of the “dirty
hands” thinking of Cold War political realism, is explored in more detail
in chapter 3, which explicitly traces Conants (and more generally, Har-
vard’s) efforts to establish and protect the autonomy of science as a cultural
defense strategy against various threats, especially New Dealers and Marx-
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ists. Emblematic of this concern was Harvard’s Pareto Circle, which is
probably the source of Kuhn’s restorationist conception of revolutions in
science.

The rest of chapter 1 explores the historical construction of “scientist” as
a unique social role requiring protection and “autonomization” from the
rest of society. Here I present the conditions that led William Whewell to
coin the term “scientist” in the 1830s, thereby constituting the object of
inquiry for future historians, philosophers, and sociologists of science. Ac-
companying this coinage was a distinction between what are now called
the contexts of “discovery” and “justification,” the transition between
which marks the rational reconstruction of the history of science into an
edifying and progressive myth. Although Kuhn is normally seen as having
subverted this distinction, a closer look reveals that his real interest was in
showing that all the key processes of science —including its messy discov-
ery phase — could be explained in terms of science’s self-organizing prin-
ciples. Those who called for a distinction in contexts typically admitted that
much of the inspiration or initial ideas for doing science came from outside
science itself. This is what Kuhn wanted to deny.

I pick up on this point again in chapter 4, when discussing the trans-
formation of Kuhn’s pedagogical charge in Conants curriculum into a
general research strategy for doing the history of science. Here I show how
the so-called internal/external history of science distinction was manufac-
tured in the presentation of course materials for students, the conduct of
interviews with great scientists, and the cultivation of appropriate historio-
graphical attitudes in historians of science. In this chapter, I also sketch a
“Hegelian” account of a sequence of moments in the history of science’s
self-understanding, at the end of which Kuhn’s theory of paradigms and
revolutions would appear quite natural to believe. The key to this account
is that various competitors and contaminants of science — specifically reli-
gion, technology, and history —were successfully excluded from the scope
of scientific inquiry.

Chapter 2 is designed to remind readers what it was like when philo-
sophical histories of science mattered to science policy debates, as scientists
themselves argued over the future direction of their fields. I focus on the
debate between Max Planck and Ernst Mach in the decade preceding
World War . At that time, the experimental physical sciences had proved
themselves to be an academic, military, and industrial force, but questions
remained as to their long-term institutionalization. Planck argued for an
autonomous disciplinary orientation, one that presaged Kuhn’s discussion
of paradigms in many respects, whereas Mach supported a more scaled-
down and user-friendly vision of science that would be adapted to human
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ends. Their debate spanned many important epistemological and political
issues, the most lasting of which has probably been realism versus instru-
mentalism in the philosophy of science.

Mach’s appeal to a “critical” approach to the history of science as a
source of dissenting voices to the orthodoxies of his day is much like the
one taken in this book and very much against the historiographical spirit
that has followed in the wake of Kuhn’s influence. Nevertheless, Planck’s
generally recognized victory over Mach paved the way for the acceptance
of a Platonic vision of the experimental scientist, one guided by the sort of
overarching commitment to the truth that is associated with a Kuhnian
paradigm. The main witness in this transition was the chemist Michael
Polanyi, who saw firsthand the horrific consequences of a purely instru-
mentalist approach to science in the role that his own discipline played
in World War L. Polanyi is also interesting for his frequent appeals to an-
thropological studies of indigenous peoples in order to model the self-
contained integrity of the scientific enterprise, a strategy that would be
eventually used to ironic effect by practitioners of science and technology
studies.

Chapter 5 begins, like chapter 2, by recounting what the world was like
before the influence of Structure was in place. Here I consider social-
scientific attitudes toward the natural sciences, noting a very strong critical
orientation in the work of Alvin Gouldner and C. Wright Mills, and even
Karl Mannheim’s later writings. However, Structure unwittingly defused
these critical sentiments thathad emerged from science’s increasing involve-
ment in the military-industrial complex. I say “unwittingly” because the
very features of Kuhn's account that had enabled him (and Conant espe-
cially) to distance the nature of science from its most destructive contem-
porary manifestations — namely, the omission of science’s technological and
economic dimensions—were precisely those that emboldened social scien-
tists to think that they could reinvent themselves as “real scientists.”

The objective reality of Kuhn’s theory was bolstered by the development
of science indicators tied to particular phases in his scheme, and by 1970
sociologists and political scientists had come up with competing accounts
of how to render themselves as paradigms. However, a survey of the legiti-
matory uses of Structure reveals almost entirely conservative effects. For
example, Daniel Bell used Kuhn’s theory to reinforce the role of disciplines
over interdisciplinary research in the besieged universities of the late 1960s,
while more recently Francis Fukuyama has invoked Kuhn for the view that
science’s autonomous development has enabled it to be the motor of global
wealth production. Even supposedly radical appropriations of Kuhn, such
as those of the German finalizationist movement and the American coun-
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tercultural theorist Theodore Roszak, turned out on closer inspection to
either mute or divert any “revolutionary” impulse.

The post-Kuhnian fates of philosophy and sociology of science are the
topics of chapters 6 and 7, respectively. As for philosophers, they have come
to openly embrace the role of science “underlaborers,” relinquishing the
prescriptive, legislative, and critical attitudes that had marked philosophy’s
traditional relationship to the natural sciences, even well into the twentieth
century. Philosophers nowadays are content to attend to the norms implicit
in the particular sciences they study, which are presumed to proceed in a
normatively desirable fashion. As to be expected in a Kuhnified world,
much of this change in philosophical orientation has been accompanied
by a rewriting of the field’s own history. Indeed, the title of chapter 6 alludes
to Richard Rorty’s now-famous attempt to draw Kuhn’s philosophy of sci-
ence much closer to mainstream analytic philosophy than either Kuhn or
analytic philosophers would have imagined possible a decade earlier.s”

This underlaboring mentality is sometimes dignified as a philosophical
position, “naturalism.” However, a search for a “missing link” between clas-
sical naturalism and its Kuhnified counterpart reveals that the Harvard
pragmatist C. I. Lewis anticipated many of Kuhn’s most radical statements
concerning the incommensurability of worldviews, yet without relinquish-
ing the strong normative position that philosophers traditionally adopted
toward the special sciences. Lewis notwithstanding, terms relating to “rea-
son” and “rationality” have undergone substantial revision, with the mar-
ginalization of Karl Popper, Imre Lakatos, Paul Feyerabend, and especially
Stephen Toulmin paying witness to Structure’s redefinition of the philo-
sophical agenda, such that issues relating to the argumentative and rhe-
torical sides of scientific inquiry are now occluded. Most striking in this
context is that radical philosophical criticism of science has come to be as-
sociated with irrationalism.

The post-Kuhnian sociology of science, the core of the interdisciplin-
ary field of science and technology studies, is probably the most self-
consciously Kuhnified of all fields. Chapter 7 begins by recounting the
conditions under which Structure was read by the founders of the “Strong
Programme” in the sociology of scientific knowledge at Edinburgh Uni-
versity in the late 1960s. Whereas Conant’s curriculum aimed to make
nonscientists receptive to science, the Edinburgh curriculum operated in
reverse to make scientists more receptive to nonscientific concerns by sen-
sitizing them to the various social and cultural environments in which their

67. Rorty 1972.
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work was embedded. This initiative was part of the general attempt to ad-
dress what C. P. Snow had called the “two cultures” problem that first em-
broiled British intellectuals in the 1950s, when “technocrats” started to re-
place Oxbridge humanists in the civil service.

However, as the Edinburgh Science Studies Unit shifted its charge from
the undergraduate teaching of scientists to the graduate teaching of STS
specialists, it increasingly acquired the trappings of a Kuhnian paradigm.
This has had several long-term effects, which may be encapsulated as intel-
lectual tunnel vision and depoliticization, be it in STS accounts of its own
history, the style of writing its practitioners adopt, or the difficulty that the
field’s practitioners have had in confronting their political differences in
professional and public forums. It is here that readers will see most clearly
the Zen-like qualities of Prig historiography transferred to a contemporary
research setting. Chapter 7 ends with a diagnostic explanation of the lead-
ing school of STS today, whose much vaunted policy relevance has been
based on successful “parasitic” relations with competing interest groups
and institutions in French society.

In chapter 8, the conclusion, I begin with the recapitulation of the
book’s main argument, focusing on whether Kuhn was cognizant of the
sociohistorical factors that shaped the vision of science presented in Struc-
ture, and coped adequately with how his book was taken up in academic
and policy circles. Kuhn withdrew from the challenges posed by his work
in a manner familiar from the lives of saints who passively renounce their
past. However, beyond simply passing judgment on Kuhn, I want to over-
come Structure’s effects on its readers. This implies reversing the value ori-
entation that Kuhn’s book has promoted in the organization of knowledge
production. Specifically, I argue that paradigms should be seen, not as the
ideal form of scientific inquiry, but rather an arrested social movement in
which the natural spread of knowledge is captured by a community that
gains relative advantage by forcing other communities to rely on its exper-
tise to get what they want. My proposed transvaluation should be seen as
the latest moment in the West's historic project of secularization. The uni-
versity has traditionally played an important role in this project, especially
as a critical clearing house for new ideas, facilitating their uptake by as
many different groups as possible. Toward this end, I would reinterpret
what philosophers call “the context of justification” as just this practice of
public dissemination. It amounts to a reintroduction of historical contin-
gency into the history of science that scientists learn.




The Pilgrimage from Plato to NATO
Episodes in Embushelment

1. Embushelment: The Closing of the Western Mind

O ne of the most vivid metaphors that Jesus used to address his Apostles
was of the lamp hidden beneath a bushel basket, a situation that of
course only served to subvert the lamp’s illumination. By this metaphor,
Jesus meant to decry the reluctance of Christian converts to spread the
Gospel, for fear of persecution as they inevitably upset the social order. I
have coined the word embushelment to recall this iconic episode in one
of the founding myths of Western culture.! The episode’s exemplariness
comes from revealing the dual-tracked character of the Western conception
of Reason. The first track extends from Socratic questioning in the Athen-
ian forum through the Enlightenment to Ernst Mach and Karl Popper. It
is critical, libertarian, and risk seeking—and it also seems to be the track
that Jesus himself espoused. The second track extends from the cloistered
setting of Plato’s Academy through positivism (probably in all of its incar-
nations but certainly in Auguste Comte’s)? to Max Planck and Thomas
Kuhn. It is foundational, authoritarian, and risk averse—and it also char-
acterizes the track with which institutional Christianity, especially the

1. The original version of the metaphor is probably Mark 4:21-25. Interestingly, Jesus
dovetails this metaphor with one concerning return on investment: the more light one gives
off, the more one gets in reflection. Elsewhere in the New Testament, an opposing spin is
put on the metaphor, such that the value of effort becomes entirely dependent on divine ap-
proval: the more goodness one receives from God, the more one will continue to receive.
This is the biblical root of Robert Merton’s “principle of cumulative advantage,” which he
sometimes calls the “Matthew effect,” after Matthew 13:12, where the metaphor appears. In
that sense, the difference between my own normative sociology of knowledge, or “social
epistemology,” and Merton’s may be reduced to the passage in the Gospels from which we
choose to proceed: I from Mark and Merton from Matthew. In chapter 8, section 1, I argue
that an “aristocratic” interpretation of the Matthew effect goes a long way toward explaining
the success of Kuhn's Structure.

2. On the various thinkers who have either called themselves “positivist” or have had the
label thrust upon them, one need look no further than Kolakowski 1972.
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Roman Catholic Church, has often identified. This telegraphic summary
of the contrast in positions will be useful in understanding the sensibility
that informs these pages.?

It would be easy to say that the two tracks are “complementary.” In fact,
it would be too easy, since each regards the other as its worst nightmare. In
this respect, the Western conception of Reason is schizoid. From the stand-
point of the first track, the second appears to be throwing up obstacles in
the way of inquiry, the removal of which then becomes the task of Reason.
However, seen from the second track, the first appears to be preventing
inquiry from ever taking a clear course, the securing of which then be-
comes the task of Reason. This book is effectively an account of the second
track written from the standpoint of the first. Consequently, its plot will
center on tasks relating to the closure of the field of inquiry, the presump-
tion being that inquiry remains open to many alternative extensions, until
they have been expressly closed. These tasks of closure have been de-
scribed —in ascending order of abstractness— as professionalization, disci-
plinization, internalization, normalization, and most simply, containment.
They are terms that are valued positively by denizens of the second track
but at best ambivalently by those who, like myself, dwell in the first track.

The reader should now be put in the right frame of mind to approach
this chapter, which treats the fall of Athens in the Peloponnesian Wars as
the original traumatic moment in the Western psyche. The resulting col-
lective defense mechanisms have restricted the realm of the rational so that
the possibilities for change are defined in advance of any actual change. In
philosophical shorthand, this aspect of Reason has been variously called
innate, a priori, and paradigmatic, depending on whether the vehicle of
Reason is a mind, a logic, or a community of inquirers. Accordingly, nov-
elty is presumed to threaten this preestablished order, and hence appear as
irrational, unless the vehicle of Reason has already become a house divided
against itself, be that state called, Platonically, an aporia or, Kuhnianly, a
crisis.* The first task for us, then, is to sample the genealogy of embushel-
ment that connects Plato’s and Kuhn's coinages.

It would be nice to think that were the icons of Western civilization
miraculously to grace us with their presence today, we would continue to
hold them in high esteem. Unfortunately, the respect accorded to these
icons often varies inversely with our knowledge of the real-life situations in

3. Atthis point, a reader with literary leanings may wish to turn to “The Grand Inquisitor”
in Dostoevsky’s The Brothers Karamazov (1880). Sociologists may wish to revisit Max Weber's
distinction between prophetic and priestly modes of religious legitimation.

4. An exceptional attempt to cast the major systematic philosophies in the Western tradi-
tion as expressions of aporia by self-fashioned “heretics” is Ross 198g.
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which they put forth their seminal ideas. A distinctive feature of the Pla-
tonic tradition — especially of those Platonists who take the Republic as the
cornerstone work—is its active attempt to carry over into the present day
not merely the content, but the original context of Plato’s thought. Thus,
preserving the attitude surrounding the fall of democratic Athens in Plato’s
youth becomes at least as important as preserving the all-too-familiar realm
of pure ideas that epitomized his mature thought.’ If Plato’s generalization
from his own experience in Athens is to be believed, democracies result
when the people take revenge on rulers who betray their noble upbringing.
But in their revenge, the people are prone to throw the baby out with the
bathwater —the very idea of nobility with those who feign it. Who, then,
will save the baby? Plato’s question has been answered over the last two
millennia by a series of self-appointed guardians of Western civilization —
philosopher-kings-in-waiting, so to speak. Thus, it is easy to imagine Leo
Strauss’s most colorful student, the late Allan Bloom, the American trans-
lator of Plato’s Republic and author of The Closing of the American Mind,
as sounding much as Plato would, were he to return for a visit.®

Bloom held a politicized (i.e., left-wing) professoriat responsible for the
moral relativism of contemporary youth, which Bloom observed over the
course of his teaching career, from revolts in the 1960s to complacency in
the 1980s. Bloom blamed academics for introducing the radical views of
Marx, Freud, and Nietzsche without having first nourished them on the
works of Plato, Aristotle, and other stalwarts of Western civilization. It was
not that these chaired politicos uttered falsehoods when they proclaimed,
“God is dead! Morality is a sham!” Rather, they acted irresponsibly in that
they knew how these normally esoteric truths would be likely received by
the philosophically unsophisticated. Guardians like Bloom typically popu-
late a virtual, even hypertextual, reality designed to rehearse and extend
the thoughts of those noble people who have taken it upon themselves to
fathom the mysteries of the human condition. As Plato would have it, these
mysteries rarely soothe or flatter the populace, and in fact have the poten-
tial for greatly disturbing them. Consequently, the guardians have had to
live in obscurity, so as to preserve the mysteries for the mentally prepared
to receive them. This, then, is the Enlightenment stood on its head: an
illuminati who jealously guard the light of their wisdom under a bushel

5. Fuller 1998b. Perhaps the most vivid attempt to build a collective memory based on
the conservation of context is the living history of Jewish persecution.

6. Bloom 1987. According to the New York Times, this book was 1987’ best-selling nonfic-
tion book. A good sense of Bloom’s intellectual pedigree, including his indebtedness to the
French Hegelians (Kojeve and Koyré, about whom more in section 4 below) can be gleaned
from his collected essays, memoirs, and book reviews, Bloom 1990.
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basket, a republic of letters whose preferred mode of discourse is the private
conversation and the double entendre.

Strauss credits the Arab philosopher Alfarabi (878—950) with introduc-
ing this interpretation of the Platonic legacy.” It is worth recalling its formal
characteristics at this point, since Alfarabi’s take on Plato epitomizes the
mind-set that finds it necessary to communicate a double truth in its narra-
tives. It is a mind-set that would receive its elaborate articulation two cen-
turies later by Averroes (1126—98) and Moses Maimonides (1135-1204) in
defense of a protected space for critical philosophical inquiry in a reli-
giously grounded social order, Islam and Judaism, respectively.®

According to the double-truth doctors, Plato concealed his radically elit-
ist politics and rigid sense of social stratification in a metaphysics consisting
of multiple levels of reality dominated by a realm of pure ideas. This meta-
physics—what is normally called “Platonic idealism”—is a rhetoric that
operates on two levels. On the surface, Plato can be read as literally pro-
viding the structure of reality, as revealed to the philosopher (Socrates)
through divine inspiration. But even here Plato has a trick up his sleeve,
since he never provides a sufficiently full and consistent theology to explain
God’s relationship to his (or her) Creation. For Alfarabi and his followers,
this omission, the defining difference between metaphysics and theology,
was intended so that common readers would be led to accept the legitimacy
of Plato’s world order — that it is grounded in the nature of things —without
losing their sense of personal responsibility for their actions, a political
nightmare that could easily result if people believed that whatever they felt
like doing was divinely preordained. Moreover, for Plato’s sophisticated
readers (those who read him as a tactful atheist), any explicit appeal to
theology would appear insulting, thereby potentially threatening his credi-
bility with this crucial audience. Because Plato presented the work as a
metaphysics instead of a theology, his deeper readers could more easily read
it as an allegory for the ideal constitution, as well as a model for how to
persuade the populace that such a constitution is a just one.

Alfarabi first observed that the two-tiered reasoning exhibited in the Pla-
tonic corpus was also characteristic of how the foundational Western reli-
gions —Judaism, Christianity, and Islam —managed to become the basis
for legislation covering culturally disparate populations. He further argued
that Plato’s use of thetoric could be seen as appealing to a human sensibility
that was located somewhere between brute sensory perception and pure

7. The most lucid recent elaboration of the Straussian understanding of Plato through
the original Arab commentators is Parens 199s.

8. On the similar social contexts (Cordoba, Spain) in which Averroes and Maimonides
developed their double-truth doctrines, see Collins 1998, 437—46.
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intellectual understanding. To the thirteenth-century Christian Scholastics
who were the long-term beneficiaries of the Arab intellectual legacy, this
sensibility became faith, which implied that the human roots of metaphys-
ics had been forgotten. Thus, one simply had a feeling that begat commit-
ment, even though it was based on an incomplete understanding of verbal
objects (e.g., passages from the Bible) rather than the normally sanctioned
modes of knowledge, namely incomplete perception of natural objects
(i.e., an inductively supported belief) and complete understanding of ver-
bal objects (i.e., a deductively valid proof). By the eighteenth-century En-
lightenment, philosophical reaction against theology led to a rejection of
any via media between sense and reason.’ Symptomatic is David Hume’s
claim that books that were neither empirical nor mathematical should be
cast to the flames, an attitude that would be reincarnated during the critical
phase of logical positivism in the twentieth century.!

Yet we need to recover precisely this third genre so quickly discarded by
Hume in order to understand the ultimate source of Kuhn’s appeal. Kuhn's
recruitment to the Platonic cult came, institutionally, through James Bry-
ant Conant, and intellectually, through Alexandre Koyré. Like Plato, both
mentors were obsessed with the specter of total war consuming the achieve-
ments of the West, and hence with preserving them in the face of an ever-
impending Dark Age.!! The crucial difference between Conant and Koyré
is that Conant stressed Plato’s strategy in the Republic of promulgating
“noble lies” on behalf of a still nobler truth by establishing the General
Education in Science program, in which Kuhn was first employed. For his
part, Koyré focused on imparting the “still nobler truth” to an elite men-

9. The partial exception to this stricture was the suggestion put forward by “critical-
historical” theologians from Spinoza to David Friedrich Strauss (about whom more in chap-
ter 2, note 59), that one could have “symbolic knowledge” of the Bible that enabled the devout
to project major religious significance onto fairly ordinary events. This symbolic capacity pro-
vides the cognitive basis for faith. See Harrisville and Sundberg 1995.

10. On the origins of this claim and the rhetoric of book burning in Western thought
more generally, see Fuller and Gorman 1¢87. It is worth noting that Hume’s bold gesture
found little favor in Britain until the 1870s, when his work was simultaneously appropriated
by T. H. Huxley and T. H. Green to support complementary forms of skepticism: the one of
religion (from an empiricist standpoint) and the other of empiricism (from a religious stand-
point). Until that time, it had been generally agreed that Hume’s rejection of a third form of
knowing, whatever its strict logical merits, was psychologically eclipsed by our possession of a
“commonsense” faculty. As might be expected, the philosophical champions of this perspec-
tive, led by Thomas Reid (1710—-¢6), were trained in theology. See Passmore 1966, 40, 57—58;
Collins 1998, 617, 667. The critical phase of logical positivism may be seen as marked by Ayer
1936. Ayer, then a recent Oxford graduate, was attracted to the Vienna Circle’s declaration of
Hume as a philosophical precursor.

1. An excellent work, both historically informed and up-to-date in its applications, that
contrasts the vicissitudes of Plato’s cultural-preservationist approach to education with the
more civic-minded orientation of the rhetorical tradition is Oakley 19g2.
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tally prepared to receive it. To a large extent, they constituted the first co-
hort of professional historians of science in the United States.

To understand the motivation uniting Conant and Koyré, we must first
examine the role of warfare in prejudicing the Western mind against con-
flict and volatility as properties of beliefs. This prejudice has intensified
since Plato’s day, as material (including human) resources have come to be
increasingly bound up with the pursuit of inquiry, which, in turn, have
heightened the level of risk involved in any fundamental change of mind.
This cultural preservationism became self-conscious with the so-called
iconographic approach to art history that crystallized during the First World
War, just when Conant’s science, chemistry, reached its peak as a science
of destruction. The iconographic focus then shifted from self-sustaining
traditions of craft to ones of discourse. In this context Koyré becomes the
central figure, especially after he migrated to the United States at the end
of World War II at the behest of the leading émigré iconographer, Erwin
Panofsky. Koyré’s brand of intellectual history, which Kuhn so much ad-
mired, stressed the continuity of physical theory with philosophical cos-
mology, while divesting it of its modern associations with instrumental con-
trol of the world —especially those that would come to be associated with
the atomic bomb. According to this account, Kuhn and Conant represent,
respectively, an unconscious and self-conscious realization of the Platonic
mission. Finally, I examine the history of the cardinal representation of the
Platonic mission in the philosophy of science, the distinction between the
contexts of discovery and justification.

2. How Reason Came under House Arrest

Few people today realize that many of the words used by the ancient Greeks
to refer to warfare were also used to refer to the verbal exchanges that origi-
nally characterized the polis as the “cradle of Western democracy” and
later Plato’s Academy as the first collectively organized form of inquiry. It
is easy to dismiss the agonistic overtones of “dialectic” as little more than
a dead metaphor, much like our expression “verbal jousting.” Neverthe-
less, it would not be too far off the mark to say that, until the late eigh-
teenth century, warfare was regarded as having many of the formal prop-
erties of dialectical engagement—and the Greeks themselves may have
well thought about warfare as dialectics continued by other means.!? The

12. There are other ways of observing the intimacy of the relationship between inquiry
and warfare. One, of course, is to note that the rhetoric of science tends toward military met-
aphors as it becomes more popular. Thus, we have not only the “war on cancer” that U.S.
president Richard Nixon declared in 1971, but also the fights to eradicate ignorance and
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following features common to normative theories of warfare before 1800
are worth bearing in mind."

First, when done right, warfare had very much the character of games:
activities taken up for their own sake, subject to their own rules, and po-
tentially corrupted by the introduction of considerations “external” to the
actual fighting. The primary aim of warfare was to get the opponent to
recognize one’s own superiority. Thus, “honor” was often said to be at stake
in wars. However, to secure this recognition, one could not simply annihi-
late — or even humiliate — the opponent. One reason was the lack of ele-
gance involved in such a strategy. If nothing else, warfare was an art, and
art requires an efficient use of means to achieve an end —not overkill.
Moreover, a completely vanquished opponent will not respect his oppres-
sor and may even seek to escalate the level of violence should he ever geta
chance at revenge. This would invariably ruin the gamesmanlike quality of
warfare by jeopardizing the lives of the people and resources under conten-
tion. The classic treatises on warfare, from Thucydides to Machiavelli, are
basically extended morality tales of what happens when these normative
constraints have been exceeded.

The case of Athens brings the relationship between the dialectic and the
ancient conception of warfare into especially sharp focus because the very
Athenians who would argue in the forum one moment may be off to war
the next moment. The Athenians were obsessed with showing off their di-
alectical skills, to each other and especially to passing foreigners. They rou-
tinely placed their honor at risk by having others dare them to prove the
most outlandish points in the fewest and cleverest number of steps. This
taste for risky arguments translated into increasingly volatile foreign policy
decisions and military engagements, which eventually led to the downfall
of Athens recounted in Thucydides’ Peloponnesian Wars.!* Observing the

eliminate disease (especially in its microbial form), both of which date from the previous
century. On the latter, see Montgomery 1995, 134—95. An especially revealing connection is
that whenever a non-Western country has revamped its military forces in response to a threat
from the West, it has always had to introduce technical scientific training into the educational
system. Specifically, in the cases of Russia, the Ottoman Empire, Egypt, China, and Japan,
military threat occasioned at least the limited institutionalization of science as a Westerner
would recognize it. See Ralston 19g0.

13. A popular source for what follows is Keegan 1993, which emphasizes the traditionally
limited and competitive character of warfare —again in the spirit of games. Similarly, one
might argue, experimental natural science began (in the seventeenth century) as a “gentle-
man’s game,” only to mutate to the point of engulfing the whole world in the maintenance of
its activities. In this respect, the “information infrastructure” associated with the Internet
marks the culmination of this symbiosis of military and scientific trajectories, as it was the
result of a joint initiative of the U.S. Defense Department and National Science Foundation
to ensure communications between scientists in the event of a nuclear war.

14. See Gouldner 1965, which is among the most sensitive treatments of the lessons to be
learned from the fall of Athens.
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unfortunate train of events, Plato concluded that the main culprits were
the Sophists, themselves mostly foreigners, who earned a living by teaching
Athenians how to refine their dialectical skills, especially “how to make the
lesser argument appear the greater.” Not so well known is that they also
taught some martial arts, in which they showed how, say, speed could make
up for lack of size under the right conditions. But be it in the verbal or the
martial arts, the student learned how to defend and attack “positions.” Plato
believed that the Sophists indulged the Athenians in their worst tendencies
by encouraging the dialectics to spill over into a frenzied call to arms. This
led to irreversible damage, most poignantly (for Plato) in the trial and death
of his teacher, Socrates. Socrates had unsuccessfully tried to turn the argu-
ments of the Sophists against them in an effort to curb the relativism that
had reduced his fellow citizens’ sense of commitment to whatever could be
defended on a dare.”

Plato’s solution, as detailed in the Republic, was to sequester students of
the dialectic in the tranquil setting of the Academy until they had suffi-
ciently matured to entertain alternative lines of thought without feeling a
need to call for action on each of them. At that point, around age fifty, they
would be fit to be “philosopher-kings.” Yet, to a large extent, Plato’s pre-
scription was merely one of the first flights that the Owl of Minerva has
taken at dusk. By the time Plato came on the scene, there was not much
more an aspiring philosopher-king could do than to sublimate his desire
for power. The defeat of Athens at the hands of Sparta, and the subsequent
conquest of both city-states first by Alexander and then by Rome, meant the
end of Greek democracy. The dialectical skills that were in such great de-
mand in the open forum no longer applied to the backroom politics of the
imperial court. Consequently, the quality of the rhetorician most often
stressed by the Sophists —kairos (“timeliness”) —gradually shifted in con-
notation from “opportunistic” to “decorous,” from one who constructs oc-
casions for action to one who adapts to actions already taken. For the first
time, rhetoricians selected students on the basis of their “character,” which
is to say, their amenability to this newfound sense of decorum.!6

15. An interesting attempt to understand the long-term cultural significance of the Greek
love-hate relationship with dialectics is Elkana 198c. Elkana distinguishes between metic and
epistemic rationalities. The former is the Sophist’s cunning reason that aims for maximum
impact from minimum input, whereas the latter is Plato’s demonstrative reason that aims for
an impact proportional to input. This distinction has been formalized in the history of the
scientific method in terms of induction (or, more precisely, abduction) versus deduction, or
the logic of discovery versus the logic of justification. In each case, a fallible form of inference
that promises to increase the store of knowledge is contrasted with an infallible form that
promises only to preserve the current store of knowledge.

16. Kinneavy 1986. Aristotle and, especially in his day, Isocrates were most influential in
effecting this transition. See Conley 1990, esp. 13—26.
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Plato’s counsel of patience for dialecticians eager to rule was certainly
not without practical merit under the circumstances. The main way of
instilling the requisite patience was to have students write down their
thoughts before opening their mouths. This form of discipline was intro-
duced in quite explicit opposition to the practice of the Sophists and even
of Socrates himself. In Plato’s day, writing was associated with the royal
edicts and legal tablets of the Near East. They used language noncommu-
nicatively to assert authority and display power. In a political environment
that had been symbolized by the open forum, those who wrote before
speaking lacked spontaneity, wit, and perhaps even honesty. Nevertheless,
Plato held that in a world where fondness for free speech can have such
disastrous consequences, it might not be such a bad idea to create a little
distance between one’s thoughts and one’s words.

By the time the Stoics became the leading philosophical movement of
the Alexandrian and Roman Empires, writing had become the defining
skill of reflective people. Many Stoics found themselves employed in im-
perial administration, a realm where tact was always the order of the day.
To retain their sanity, the Stoics took their duties in stride while filling
pages upon pages with complex observations. But unlike the battle manu-
als written by Julius Caesar and other great generals, these observations
were not made in the spirit of guiding future action. On the contrary, they
were made in a spirit of catharsis, so as to dampen the desire for action in a
world where decisive action was unlikely to have beneficial consequences.
Thus, the seemingly perennial distinction between “theory” and “practice”
became psychologically ingrained in the West only once people developed
a practice that forced them to think long enough about something to render
it too complex to provide a clear basis for action.’” The word “forced” is
meant as a reminder that writing began its career as a manual art akin to
those practiced by slaves and craftsmen. Sometimes, of course, the coer-
cion was privately administered, as when Marcus Aurelius, who, as Roman
emperor, was otherwise accountable to no one, held himself accountable
to the soul whose traces he recorded in his commonplace book. But most
of the time, clients dictated the terms in which the manual art was to be

17. This, in a nutshell, is the role that hermeneutics has played in stabilizing and ramify-
ing cultural commitment, especially as institutionalized in the difference between legislator
and judge as legal roles and between prophet and priest as religious roles. In each case, the
former “creates” and the latter “interprets” authoritative texts. A brief but synoptic history of
the increasing distance between the creation and interpretation of texts is Tompkins 1980. To
bring the history up to date, stressing the moral ambiguity and ultimately apolitical character
of contemporary “cultural criticism,” see Siebers 1993. For the lessons that these accounts
have to teach the “interpretivist” turn in the sociology of scientific knowledge, see Fuller

1994¢.



THE PILGRIMAGE FROM PLATO TO NATO / 47

applied, as scholars performed routine accounting functions at the behest
of rulers whose genuinely free status limited the use of their hands to the
arts of war.

Nevertheless, the subservient status of the literary arts turned out to have
its own political benefits, once economic decline made it difficult for rulers
to maintain their domains. By the twelfth century A.p., it became common
to issue charters to self-governing groups that gave them an effective mo-
nopoly for the application and transmission of a recognizable manual art.
The typical universitas, as such a group was called, was the town guild
devoted to a specific craft that required novices to undergo several years of
apprenticeship before being granted a license to practice the craft. After
some controversy, the medieval Scholastics managed to make a persuasive
case that their writing skills similarly deserved institutional autonomy, and
with that began the “university” in its current usage.'®

But what exactly was protected by a university charter? The art of writ-
ing? These legal questions became increasingly difficult to answer because,
unlike most other manual arts, writing gradually lost its guild mystique, as
literacy became widespread. Eventually, large segments of the population
were able to write for themselves without having passed through Scholastic
tutelage. Academic staff no longer had to be seconded in order to sort out
some wealthy illiterate’s finances. Indeed, the eighteenth-century Enlight-
enment ideal of the public sphere reflected the emerging contradiction of
a professional class— the latter-day residue of the Scholastic guild — that
supposedly spoke for a public that had begun to acquire the skills needed
to speak for themselves.! It was only with the rebirth of the university sys-
tem in early nineteenth-century Germany that a distinctive way of writing
emerged that merited special state protection, scholarship, which became
the source of the guild rights that have come to be collectively known as
academic freedom.?°

But before leaping ahead to the modern era, let us review the profound
effect that the fall of Athenian democracy has had on Western thought. As
the social psychologists say, the trauma caused by this event led to an
“adaptive preference formation” whereby an apparent liability is converted
into a hidden virtue.?! To those unschooled in the ways of philosophers,
it might seem strange that so much ink is spilled by epistemologists and

18. For an elaboration of this thesis, see Fuller 1994d.

19. A historically sensitive account of this tension is presented in Broman 19g8.

20. For a history that shows the continuity between the rise of the modern “Humboldtian”
university in Germany and American principles of academic freedom, see Hofstadter and
Metzger 1955.

21. Festinger 1957. For some brilliant applications of this idea to political theory, see Elster

1983.
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ethicists over whether people “really believe” what they ought to believe.
Why is it not enough for people to act in a way that accords with what is
true or good? Why must philosophers be preoccupied with things called
“intentionality” and “consciousness”? Historically, of course, these con-
cerns reveal the continuity between Judeo-Christian theology and modern
secular psychology. But, as we have seen, the legacy reaches back to the
Stoics and maybe even to Plato, as writing manufactured a sphere of delayed
responses and deferred gratifications that has since become “the life of the
mind,” a place where the conscious and the intentional are allowed free rein.

Platonism has always appealed to people living on two extremes of the
political continuum: either those who think they can bend the world to
their will or those who think they must bend their own will to the world.
The former captures the totalitarian rulers who have fancied themselves
descendents of Plato’s philosopher-kings-in-waiting. The latter captures the
Stoics and their offspring in both scholarship and administration. For them,
writing has been the preferred means of addressing what Leo Strauss re-
garded as “the political question par excellence,” namely, “how to reconcile
order which is not oppression with freedom which is not license.” 2 Writing
treads the Straussian middle ground by forcing all parties —both articula-
tors and interpreters—to be more circumspect in their words than they
would be in speech. One of the great values of Strauss as a political theorist
is that he always recognized that the search for a middle position was
grounded not only in a sense of justice for prospective citizens of the ideal
society but also in a sense of prudence for the utopian theorist struggling to
flourish in her own society.

"To understand why the life of the mind should be so closely identified
with the pursuit of truth and goodness, we must recall that what bothered
Plato most about the democratic attitude toward belief was its volatility.
Moreover, this volatility may well have been an Athenian social invention.
At least, the Athenians had managed to develop ways of keeping people’s
beliefs permanently up for grabs. Leaders were selected by lot, and policy
debates were resolved by voice vote.> The Athenians prided themselves on
their ability to change course quickly, which they took to be an advantage
against larger and slower foes like the Spartans and the Persians. Today’s
democratic theorists often suppress this embarrassing legacy, as it suggests
that democracies can work only if people are sufficiently impressionable to
be swayed by public debate. Had the Athenians followed the advice of one

22. Strauss 1952, esp. 37
23. See Ober 1989.
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of today’s leading democratic theorists, Jiirgen Habermas (b. 1929), who
recommends that people determine their “real interests” before entering
the forum, they would have probably been so preoccupied with defining
and protecting those interests that they would have never been receptive to
negotiating their differences in the name of collective action. This is an
important indication of the conceptual distance that has been traversed
from the original Athenian situation to its modern rehabilitation.?*

Athens continued to suffer from Plato’s verdict that it was decadent, vola-
tile, and unduly commercial until the rise of Whig ideology in eighteenth-
century Britain. The dual root of “speculation” in intellectual fantasy and
venture capitalism sums up the matter here. The Whigs reconnected com-
mercial culture and civic republicanism, in part with the help of a newfan-
gled moral psychology whereby the calculation of risks and utilities in the
pursuit of commerce was said to discipline the passions in ways that bene-
fited the individual and society simultaneously. However, the downside of
this conversion of passions to “interests” was that the idea of “the public
good” that had traditionally focused the civic republican polity was gradu-
ally abandoned as unintelligible.

The Athenian forum could afford to be an endlessly volatile place be-
cause (so believed the Whigs) citizens were equally secure in their property
rights and hence could not be economically humiliated by saying wrong or
unpopular things. Moreover, they were all commonly beset by the same
external foes — Sparta, Persia, etc. —and hence concerns about national se-
curity never lurked far from the surface of debates about the public good.
However, as the eighteenth century wore on, Britain became a country of
increasingly mobile capital where political misjudgment could easily incur
substantial financial disadvantage. One could not be sure that, in Popper’s
paraphrase of Goethe, our ideas would die in our stead. The dispossession
of the aristocracy had not led to any greater economic security for the re-
mainder of the population, including those who bought the land to build
factories. In this emerging world, one had to keep an eye on one’s personal
interests in any public forum and hope that a remnant of the public good
emerges as a positive by-product, via some “invisible hand” process, as we
would now say. In this way, republicanism yielded to more familiar forms
of liberalism by the early nineteenth century.?®

24. A good account of the sociopolitical contexts from the 1960s to 1980s that have shaped
Habermas’s conception of the public sphere in democratic politics is Holub 19g1.

25. Perceptive accounts of the brief revival and ultimate decline of republicanism in the
eighteenth century are provided by Pocock 1985, esp. chap. 6; Polanyi 1944; Hirschmann 1g77.
A recent attempt to reinvent civic republicanism as a political theory for our own times is
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That the Whig revival of Athens was well received by the French and
American Enlightenment thinkers is no doubt due to the modern concep-
tion of probability, which started to refer to a relationship between belief
and reality only in the seventeenth century. Before that time “probability”
meant “credibility” in the sense of having authoritative approval, in which
authorities functioned less as repositories of truth than as belief-fixing in-
stitutions, once again reflecting the reluctance to have individuals bear
their own epistemic risks in the face of uncertainty.? Nevertheless, Jean-
Jacques Rousseau remained a partisan of Spartan virtue who accused the
Athenians of hypocrisy for basing their “democracy” on a slave-driven
economy. While Rousseau’s scruples would not have particularly moved
Plato, they did defer any wholesale embrace of Athens as the model soci-
ety. Thus, the permanently revolutionary character of the Greek city-state
played no role in the democratic imagery of the French Revolution, which
was supposed to have been the revolution to end all revolutions. Only once
the Prussians required an allegorical foil for Napoleon’s imperial image did
Athens finally match Rome as an icon of “classical civilization.”?” But even
then, the renovated university system, Prussia’s institutional response to the
polytechniques, Napoleon’s training ground for “civil engineers,” harked
back to the secluded Groves of Academe, not the public square frequented
by Socrates and his Sophistic interlocutors. Plato, so it would seem, had
the last laugh in Prussia, especially given the fates of such academically
led attempts to radicalize reason as the idealist world systems of Fichte,
Schelling, and, of course, Hegel 8

Because the lust for change had led to a series of catastrophes for his
city, Plato concluded that beliefs that changed too often are unlikely to be
true or good. Instead, he claimed that the true and the good are likely to be
found in beliefs around which commitments have been built. Writing is the
instrument for creating such commitments, as a trail of text constrains and
focuses thought— this in marked contrast to the convenient forgetfulness
of memory that enables speech to make such an immediate impact. And
so, given a challenge to their beliefs, Platonic inquirers do not simply pro-
duce a “fight or flight” response; rather, they deepen and refine their com-
mitment, render themselves accountable, “put it in writing” — even if that

Pettit 1997, whose ideas are given some historical legitimation in Skinner’s (1998) fascinating
set of lectures. Here I must acknowledge Brian Baigrie’s role in first identifying my civic re-
publican streak (in a critique of my social epistemology): see Baigrie 1995. Since then, I have
further developed a republican theory of science in Fuller 199gb, esp. chap. 1.

26. See Hacking197s, esp. chap. 3; Daston 1987.

27. On the Prussian self-fashioning, see Montgomery 1994, 284.

28. On the intellectual and institutional politics of this period, see Beiser 1987, 1992.
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means courting a stronger challenge in the future. No one has ever empiri-
cally demonstrated that Plato’s hypothesis about the need for commitment
is correct, but without it, the pursuit of academic life —be it as religious
orders or Kuhnian paradigms —would make little sense.?

3. Platonism in Practice = Science as Art

Once Prussia and France assumed the respective mantles of Athens and
Rome to fight the Napoleonic Wars at the dawn of the nineteenth century,
the European powers spent nearly the next century and a half routinely
invoking the “fate” of Western civilization as a pretext for going to war.*
Beyond the loss of human life, these wars have also frequently damaged,
or threatened to damage, the very achievements of Western civilization in
whose name the wars were supposedly fought. In the aftermath of World
War I, a wide range of humanists took it upon themselves to construct an
institutional memory of those achievements, just in case all of Europe

29. For a spirited attack on the (often implicit) centrality of commitment to religious and
scientific epistemology, see Bartley 1984. Those skeptical of my line of argument here should
consider the reluctance of most professional academics to take the metaphor of “the market-
place of ideas” literally. Since the days of Adam Smith, many economists have pointed to
markets as efficient knowledge systems that do not require elaborate academic mediation for
their success. Traders have a vested interest in adjusting their prices in response to signs of the
going rates of exchange. But the success of this system presupposes an ability to respond
quickly to changes in evidence and a willingness to negotiate virtually any term in the ex-
change. Even if the traders are themselves pleased with the outcomes that the market delivers,
the system does not lend itself to the maintenance of constant standards of exchange —“crite-
ria” as the Stoics originally called them. Thus, what passes as a “fair price” now may not pass
in the next exchange. Academics from the time of Plato’s student Aristotle have complained
about the market on these grounds. In the modern period, these criticisms have grown into
charges of “exploitation” and calls for “social justice” to redress the damages done in past ex-
changes.

The charges are undoubtedly well grounded, but an unusual virtue of our “postmodern
condition” is its refusal to succumb to the Platonic impulse to redress these injustices by
slowing down the pace of exchanges, subjecting them to greater scrutiny, or, in the limit,
“universal standards.” An interesting witness here is the financier George Soros, who, as a
student of Karl Popper at the London School of Economics, learned that a sustainable envi-
ronment for bold conjectures in both the intellectual and economic sphere requires substan-
tial public regulation at the international level. Soros 1998. Consider the case of the natural
sciences, in which “commitments” are built by investing so much time, effort, and money in
certain lines of research that their reversal becomes nearly impossible (in the Machiavellian
sense that politics is the art of the possible). Indeed, such irreversibility may be the cynic’s
operational definition of “progress.” See Fuller 1997d, 50—s52. However, these deepened com-
mitments need not lessen the level of danger in the world, as evidenced by the threats that
such well-endowed fields as particle physics and molecular biology pose to the general public
in the form of nuclear weapons and genetic engineering, respectively. In that case, the post-
modernist argues, injustice results not from the market being too free and open, but from its
not being free and open enough. Certain terms in the scientific exchange would seem to have
become nonnegotiable.

30. Lambropoulos 1993, 79—8o.
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should be engulfed in total war. If the French Revolution marked the tri-
umph of Humanity over human beings, these humanists were keen on
saving Humanity from the human beings who originally spoke on its
behalf.

At this point, the reader may be forgiven any suspicions that these hu-
manists displayed little interest in the preservation of rank-and-file human
beings whose names were not attached to the production of Humanity’s
signature artifacts. Our story begins with Aby Warburg (1866-1929), who,
despite being the senior sibling in his generation, was the only one not to
help administer the family’s international banking empire. Warburg was an
art collector and amateur scholar who introduced an understanding of the
history of Western civilization —iconography— that enabled humanists to
participate in the Platonic cult.?!

When Aby announced his turn away from banking to art, his brothers
vowed to fund what would become a massive personal library, which was
transferred from Hamburg to London after the Nazi occupation of Ger-
many. It then became the core holdings of the Warburg Institute of Art.
Reflecting on the history of iconography, the Warburg’s most prominent
director, Ernst Gombrich (b. 19og), argued that the uniquely “progressive”
element of Western art is its increasing ability to transcend the limitations
of artistic media by simulating features that cannot be directly represented. >
This ability consists mainly in anticipating what the observer is likely to
contribute toward the construction of an image from the work put before
her. Thus, corresponding to the role of rhetoric in language is the role of
perspective in painting and the plastic arts, which, once taken to its high-
tech conclusion, brings us to the realm of holograms and virtual reality
machines.*

31. “Cult” is not a word I use loosely to describe Aby Warburg’s bibliophile sensibilities.
In his library, the philosophy books were catalogued next to the astrology and magic books.
This proved to be an eye-opening experience for Ernst Cassirer (1874-1945), who was profes-
sor of philosophy at Hamburg before the Nazis came to power. It would influence Cassirer
1963. See Ferretti 1989. Kuhn, in turn, openly admitted his methodological debt to Cassirer
as a historian of philosophy and science. See Kuhn 1977a, 108.

32. Gombrich reveals these insights in Miller 1984, 212—31, an interview.

33. The American rhetorical theorist Kenneth Burke (1897-1993) has probably been most
attuned to the relationship between rhetoric and perspective, especially his concept of “per-
spective by incongruity,” whereby something is understood by observing what its opposite
omits. See Burke 1969.

It is rather surprising that no one seems to have picked up on the debt that Kuhn’s sense
of paradigm owes to art-historical conceptions of “perspective.” The most forthright philo-
sophical attempt to overcome Kuhn's incommensurability of worldviews understood as per-
spectives has been Donald Davidson’s 1973 presidential address to the American Philosophical
Association: see Davidson 1982. Davidson’s efforts notwithstanding, art historians have long
recognized that perspective —that is, linear perspective — originated in Greece and was trans-
ferred from the plastic arts to painting in sixteenth-century Europe. The sort of relativism
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In a Hegelian mood, we can interpret this overall movement as the
gradual release of the spirit from the material world —what led Gotthold
Lessing and other Enlightenment critics to rate the expressive capacities of
the literary arts over those of the fine arts.* The other side of the coin, of
course, is that precisely because writing is such a pliable medium of ex-
pression, it can convey meaning to a general audience while encoding
messages that only the cognoscenti—the iconographers— can read. Not
surprisingly, in true Platonic fashion, Gombrich once defined aesthetic
experience as inhabiting the semantic space between boredom and confu-
sion: the former occurs when the elites confront the popular message, the
latter when the populace confront the elite one.*> Mutatis mutandis, this
also defines the space of scientific experience captured by Kuhn’s double-
truth conception of the history of science, if we take the “elites” to be his-
torians of science and the “populace” to be practicing scientists. But before
turning to the iconographic residue in Kuhn's work, let us consider in more
detail its source in Warburg and his direct descendants.

Warburg instructed scholars to rise above dwelling on the political

associated with Kuhn, whereby one’s perspective determines one’s view of the world, makes
sense only if the world is projected from a single, stationary eye point and the observer’s line
of vision eventuates in converging parallels on the horizon. Under those circumstances, it is
possible to specify a set of objects that appear clearly to the observer, thereby satisfying the
minimal conditions of relativism.

However, classical Egyptian, Chinese, and Indian art lacked perspective in this sense —as
did the pictorial arts in pre-Renaissance Europe. Instead, they presupposed a viewer whose
traveling eye perceived parallel lines to diverge, rather than converge, in the distance. This
meant that the viewer did not perceive an outer boundary to the world projected by the artist.
Absent such a boundary, it is impossible to assign objects to unique worlds, thereby violating
a necessary condition for relativism. Consequently, a contemporary viewer of these art forms
would tend to experience not only optical distortion but also a sense of what Gilbert Ryle
would call “category mistakes,” as objects pertinent to one domain appear to be interacting
on the same plane with objects from another. (The most obvious case in point of this would
be the interaction between humans and such divine entities as angels or even God.)

If art history were taken as a validity check on epistemology —which is to say, if the visual
metaphors associated with perspectival knowing were treated literally—we might suspect that
our instinctive offense at witnessing such categorical promiscuity were nothing more than a
sign of our own provincialism. However, given the renewed life that Kuhn has given to per-
spectivalism, this subtle form of Eurocentrism reigns supreme. I must confess to having
flinched at the sight of category mistakes; hence, my endorsement of a “sociological elimina-
tivism,” which calls for the reduction of all putatively nonsocial categories to social ones, so
as to provide philosophically adequate grounds for treating objects as if they were interacting
on the same visual plane. I defend this position on pragmatic, not metaphysical, grounds in
Fuller 1993a: placing objects on a common line of vision renders them more tractable to the
observer’s ends. Perhaps the only work in the philosophy of science that takes the cultural
sensitivity of perspective with the requisite seriousness is still Heelan 1983. I discuss this books
significance in Fuller 1988, 122—27.

34. The locus classicus of this viewpoint is Gotthold Ephraim Lessing, Laokoon (1766),
esp. chap. 16.

35. Gombrich 1979, 9.
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exigencies that have perverted interpretations of the West’s enduring works.
They were to focus instead on the ways in which these artifacts have em-
bodied, conserved, and renovated signature Western themes, or “coded
passion” in Warburg’s term. This cryptographic exercise would finally per-
mit the great artists to address each other freely across the centuries. The
only obstacles of note would be between artists and their craft tradition, as
artists struggled with the precedents set by the works of their illustrious
predecessors.*® In Warburg’s hands, then, the Platonic faculty of nous meta-
morphosed into a form of historical understanding that enables the artistto
distill the legacy of previous generations into a culminating work, thereby
rendering it a “classic” in the dual sense of producing a work of lasting
value that at the same time renovated perennial themes in the history of
Western culture. For example, paintings of nature owe more to other paint-
ings than to nature itself.?”

Perhaps the most interesting feature of Warburg’s brand of connoisseur-
ship was the way it converted a naturalistically based “distancing” method
into a new aristocracy of taste.® From the second half of the nineteenth

36. The similarities between these functions performed by a classic in art and a paradigm
in Kuhn’s conception of science was not lost on the aesthetician Stanley Cavell, another Har-
vard product of the period who was Kuhn's colleague at Berkeley from 1957 to 1961. He has
been among those most consistently sensitive to the similarity between Kuhn’s vision of sci-
entific and artistic change —indeed, in spite of Kuhn's own reluctance to admit the connec-
tion, as we shall see below. Cavell highlights the fact that a “master of the science” will rec-
ognize a truly revolutionary theory not as a threat but a transformation of already existing
traditions and hence a worthy successor to the reigning paradigm. See esp. Cavell 1979, 121.
Kuhn acknowledges Cavell’s role as a “sounding board” in Kuhn 1g70b, xi.

37. Gombrich attributed this insight to Alexander Pope’s An Essay on Criticism (1711), line
130 {f., as transmitted by his teacher, Heinrich Woelfflin, about whom more below.

38. Warburg’s historicized sense of Platonic vision was influenced by Darwin’ later work,
Expression of the Emotions in Men and Animals (1872), which proposed to interpret human
and animal behavior, not via superficial analogies between the creature observed and the
observer's own emotional states, but by casting the creature’s behavior as responsive to the
environment defined by the creature’s perceptual horizons. Applied to art interpretation, this
“ethological” strategy shifted the locus of aesthetic competence away from the ability to derive
feeling or function from an artwork, which locates the work in the observer’s life world, and
toward an ability to situate the work within the notional world defined by the artist’s original
aesthetic horizon. Genius would thus be recognized, not by the indelibility of the impression
that the work leaves on its audience, but rather by the subtlety with which the artist managed
to shape long-standing traditions to her own ends. For Warburg’s debt to Darwin, see Ginzburg
1989, 20—30.

While Warburg’s Darwinian inspiration lent a “naturalistic” feel to his proposal, in fact it
stood in sharp contrast to the more popular forms of naturalism emanating from French lit-
erary and art criticism in the second half of the nineteenth century. Two are worth noting
here because of their eerie analogical relevance to subsequent developments in the sociology
of scientific knowledge (to be discussed in more detail in chapter 7). The first version, associ-
ated with Charles-Augustin Sainte-Beuve (1804—69), judged the value of an artwork by the
politics and personality of the artist, which Sainte-Beuve would have discerned from his own
personal (ethnographic?) encounters with artists in their haunts.

The second was associated with Hyppolite Taine (1828-93), who kept his distance from
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century to the end of World War [, the rhetoric surrounding the distinction
between “scientific” and “folk” knowledges typically identified “scientific”
with an intellectual vanguard drawn from the middle class and traditionally
less privileged sectors of society, whereas religious authority and aristocratic
prejudices were pejoratively lumped under the rubric of “folk.” However,
the pivotal role of chemistry in World War I revealed the disastrous con-
sequences of an explicitly artificial science untempered by the natural vir-
tue traditionally associated with aristocrats and peasants. This served to
scramble the class allegiances of inquiry in the 1920s. Thus, self-professed
“scientific” modes of understanding increasingly sought protective color-
ation under a priestly worldview that before the war would have been re-
garded as aristocratic. Instead of creating new artifacts, the renovated sci-
entific attitude was oriented toward conserving old ones, specifically by
separating artworks from their appreciators, only to reacquaint the two
groups by the mediation of iconographic inquiry.*

A good example of the discourse surrounding what turned out to be a
temporary return to the nineteenth-century humanist model of science is
the correspondence between Erwin Panofsky (1892—1968) and Karl Mann-
heim in the 1920s, when the former was laying the groundwork for “ico-
nology” and the latter “sociology of knowledge.” # Influential in both cases
were the art historians who before the war had brought iconography within

artistic culture but argued that the relevant context in which to place artworks was national-
cultural (which still traveled under the name of “racial”) rather than “traditional” in the sense
that would come to mark an iconographical approach. A convenient source for representative
writings by Sainte-Beuve and Taine is Adams 1971, 555—62, 601-14. Warburg’s main objection
to these contemporary politicizations of art was not that they wrenched artworks from their
original ideological contexts, but rather that they treated the artist as if she operated only at
the level of politics—as might the ordinary observer or hack critic—and not “art proper.”
Such an error is comparable to a biologist thinking that she can grasp a frog’s view of the world
simply by squatting on a lily pad and looking out for flies.

39. On the efforts by natural and social scientists to cultivate a “folk” image for purposes
of legitimation, see Herf 1984.

40. The correspondence between Panofsky and Mannheim is analyzed in Hart1993. The
crucial term common to their efforts at carving out a specialist niche between art and both
artists and art appreciators was culture, which Panofsky and Mannheim understood in a de-
psychologized sense to mean the collective inheritance of humanity. The trick for both think-
ers was to postulate a sufficiently clear boundary around this heritage to constitute a proper
object of scientific inquiry, but without attributing to that object a fixed essence that could be
interpreted in racialist terms. For more on the struggle to retain what was basically a Lamarck-
ian conception of culture in a world that had become thoroughly Darwinized, see introduc-
tion, note 41. Indeed, the idea behind the verbal innovation of Panofsky’s “iconclogy” was that
radical changes in the history of art were emergent from previous developments and not pre-
determined in the teleological fashion that seemed to be implied in the Kunstwollen idea
pursued by iconography’s founders (about which more below). See Ginzburg 1989, 30. Panof-
sky’s concerns anticipate Kuhn’s open-ended account of scientific change, a progress from that
is not a progress to.
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the ambit of Wissenschaft, “science” in the sense of a body of knowledge
closed under a set of technical methods and theories. Alois Riegl (1858—
1905) and Heinrich Woelfflin (1864—1945) held that art possessed a Kunst-
wollen (a “will-to-art”) comparable to the spiritual tendencies of the in-
dividual soul that, in a past age, would have been the object of priestly
ministrations. These tendencies defined the limits of possible artistic ex-
pression in a given age, from which actual artworks would then be con-
structed. The key rhetorical move here was the Kantian one of ceding “ac-
tuality” to the naive art observer (including artists’ consciousness of their
own work), while reclaiming “possibility” for the historically minded critic
(who articulated the artistic unconscious). Woelfflin crystallized this rheto-
ric in the distinction between “internal” and “external” histories of art,
which still provides the inspiration for cognate distinctions in the history
and philosophy of science.*!

The link that was needed to forge a renovated scientific attitude to art
and culture more generally —the precedent for redefining the domain of
iconography from actual to possible experience —was the neogrammarian
approach to philology, which since the end of the eighteenth century had
provided the most sustained example of historical inquiry as Wissen-
schaft.® Significantly, the neogrammarians studied dead languages, each
of which was treated as an extinct organism, whose activity was captured by
its phonetics, anatomy by its syntax, and physiology by its semantics. The
texts used to reconstruct these different linguistic layers were thus compa-
rable to fossils.” The completed grammar of each language projected a
unique closed world that could be, to some extent, reexperienced by the
philologist. This “world” was most naturally characterized in Kantian terms
as everything that could be said in the language, regardless of whether it
was actually said. Moreover, the dead languages that most concerned the

41. Woellflin 1932, 226. Kuhn 198g is most explicit in identifying a paradigm (or disciplin-
ary matrix) with the limits of possible experience. Among philosophers of science, Ian Hack-
ing has been virtually alone is seeing the connection between the Kuhnian concern for pos-
sible experience and “style of thought.” However, it is clear that Hacking’s immediate
inspiration was not art history but Alastair Crombie’s reduction of the history of Western sci-
ence to six successive but temporally overlapping styles of reasoning. See Hacking 1982, 1992.

42. On the place of the neogrammarians in the history of linguistics, see Dinneen 1967,
176—01. For their more general significance in the history of representational practices, see
Foucault 1970, 280—94.

43. And lest we think that the neogrammarian conception of languages as discrete organic
species was a mere metaphor, it is worth recalling that when the historian Johann von Droysen
canonized the distinction between “interpretive” and “explanatory” sciences (Geistes- versus
Naturwissenschaften) in the mid—nineteenth century, he placed biology on the interpretive
side of the divide, on the strength of philology’s demonstration that anything conceived as an
organism could be understood only in terms of a largely preordained developmental scheme.
See Apel 1984, esp. 1—4; Cassirer 1960.
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neogrammarians — Sanskrit, Hebrew, Greek, Latin —were taken to be the
original sources of Western culture, with modern national tongues seen as
offshoots, seeds that have taken root in different soils.**

While the neogrammarian project implied an evolutionary view of lin-
guistic history, the conception of evolution owed more to Lamarck than to
Darwin. Specifically, linguistic forms directly bear the marks of usage. For
example, commonly used words tend to acquire an irregular and truncated
syntax, while accumulating meanings that could be distinguished only by
familiarity with the exact context of use. The external world does not di-
rectly determine appropriate usage; rather, it simply provides an occasion
for the language to reorient or reorganize its inherent tendencies. Thus,
when the speaker regards her language as improving its representation of
reality over time, the philologist sees instead the speaker’s language becom-
ing self-conscious of its expressive capacity.

An important but subtle legacy of these philological roots appears in
Kuhn's insistence that the limits of one’s paradigm are indeed the limits of
one’s world.* Here Kuhn breaks most clearly with the Harvard logician
Willard van Orman Quine, about whom more later in this chapter. Despite
their mutually acknowledged affinities on many matters, Kuhn adamantly
denied the Quinean presumption that anything can be expressed in any
language (albeit sometimes with great effort and ingenuity). According to
Quine, as long as we suppose that everyone inhabits the same world, we
can resolve any lingering difficulties in translation by observing the context
of usage.* In contrast, Kuhn held that we understand each other — insofar
as we really do—only because we have at least partially mastered each
other’s languages.*’

The difference in the normative implications of these two attitudes to-
ward translatability could not be more striking. Whereas in principle
Quine could grade languages according to the ease with which they repre-
sent a common reality (here the superiority of a language whose logic is
transparent would become apparent), Kuhn would counter that each lan-
guage has its own expressive capacity, which can be judged only in its own
terms, such that to judge in any other terms would be to import an alien
standard that misrepresents what the speakers are trying to convey. Thus,
what Quine might regard as an obscurantist formulation in ancient science
would be, for Kuhn, quite appropriate given the communicative aims and

44. The same technique was applied to a living language, Arabic, which was regarded by
“Orientalists” as having become arrested in its development because of its self-imposed isola-
tion from the West. For a deconstruction of this sensibility, see Said 1978.

45. The allusion here s, of course, to Wittgenstein 1922, proposition 5.6.

46. This may be seen as the main point of Quine 1960.
47. Kuhnig8g, 11.
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means of the ancients concerned. I raise this difference in attitudes toward
language because it was presaged by the break that professional (i.e., aris-
tocratic) art historians saw themselves making from the naturalism that
characterized popular (i.e., bourgeois) art criticism, which presupposed
that all artists are trying to capture the same reality.*

As the decades leading up to the Second World War increased the per-
ceived level of irrationalism in European society, iconographers pushed the
idea of Kunstwollen further so that the artistic impulse metamorphosed
into a kind of cultural unconscious that resisted the attempts of authori-
tarian forces —be it the medieval Church or the recent twin threats of Na-
zism and Bolshevism —to impose their own sense of order. For example,
the English translation of the epic history of the Latin Middle Ages by Ernst
Robert Curtius (1886-1956) appeared in a book series devoted to promot-
ing Carl Jung’s analytic psychology of collective memory. In Curtius’s case,
the key mnemonic elements were the topoi of classical mythology and bib-
lical symbolism that repeatedly surfaced in medieval literature to keep the
candle of learning burning during a “dark age.” Befitting someone who
regarded himself as a denizen of a dark age, Curtius invoked the Platonic
method of participation, whereby the scholar becomes a living reminder of
the past in defiance of the historical myopia of aspiring totalitarians.*

However, Curtius’s dark age did not come to an end with the fall of the
Nazis, the period of captivity in which his book was written. Reviewers of
the English edition of European Literature and the Latin Middle Ages still
regarded it as espousing a scholarly stance fit for what had become the Cold
War era.*® Curtius’s extreme form of Platonic participation supported the
view that any artist of lasting aesthetic value is radically misread as an in-
novator; rather, the radicalness lies in the culturally amnesiac character of

48. I discuss the naturalistic critics in note 38 above. The explanatory strategy common
to the naturalists—be they followers of Taine or Quine —is that one’s (in)ability to capture an
intended piece of reality is attributed to features of one’s background over one has have little
or no direct control. In contrast, in proto-Kuhnian fashion, Woellflin argued that each style
has its own form of “imitation” and “decoration.” The former, “the idea of reality,” is object
oriented; the latter, “the idea of beauty,” is subject oriented. What naturalists take to be the
decadent period of a particular style, a “silver age,” was reinterpreted by Woellflin and his
followers as a reflexive application of the style’s inherent tendencies, such that the style’s im-
plicit aesthetic ideal is finally raised to self-consciousness. The corresponding phenomenon
in Kuhn's account of scientific change is the high level of technical sophistication that char-
acterizes the mature stages of a paradigm, as it tackles problems that fail to yield easy solutions.
The Hegelian provenance of the vision of history shared by Woellflin and Kuhn should be
clear. For an articulate and authoritative defense of this perspective, see Schapiro 1953.

49. Actually, Curtius’s record is not quite so exemplary. He was sufficiently willing to
oblige the Nazis by declaring sociology a “Jewish” science and Karl Mannheim, in particular,
a “mischievous” theorist. See Woldring 1986, 36, 148.

50. On the metamorphosis of Curtius’s reception from Nazi resister to Cold War stalwart,
see Cantor 1991, 189~97.
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the artist’s admirers, who fail to appreciate the full repertoire of topoi at the
artist’s disposal. Dante was Curtius’s case in point. Shakespeare received a
similar treatment at the hands of Frances Yates, a scholar affiliated with the
Warburg Institute under Gombrich’s directorship. Her reputation largely
rests on having introduced the idea of Kunstwollen as repressed cultural
unconscious to the history of science.’!

In the 1960s Yates produced a series of remarkable books revealing the
indebtedness of the seventeenth-century Scientific Revolution in England
to religious roots that extended beyond Puritanism back to messianic, he-
retical, and even ancient pagan sources, much of which was grounded in
the practice of magic.” Yates was catapulted into controversy with histori-
ans and philosophers of science because she suggested that such “hermeti-
cism,” her name for these alternative religious sources, constituted a self-
contained tradition of scientific thinking in its own right, distinct from the
so-called internal history of science that students learn early in their careers
and professional historians and philosophers of science devoted most of
their energies to articulating.”

Unlike historians and philosophers of art, whose Hegelian provenance
enabled them to entertain the existence of several dialectically counter-
poised traditions, historians and philosophers of science still presupposed a
simple model in which everything that stood outside the one internal tra-
dition of science was regarded as “external,” and hence merely accidental
to the general march of progress presented by the internalistaccount. Kuhn
himself, though appreciative of Yates, ultimately rejected the idea of mul-
tiple internal histories of science in favor of the more conventional view
that the scientifically relevant parts of the history were eventually chan-
neled into a single mainstream history; hence, in Kuhn’s hands, hermeti-
cism becomes an impure source of the experimental tradition in modern
science.** Starting in section 7 below, we shall critique the image that im-
plicitly informs this model, namely that the history of science is a river into
which various traditions flow as tributaries.

Kuhn’s clearest link to iconography is his source for the idea of a para-
digm as a self-sustaining scientific mind-set. Ludwik Fleck’s concept of
“thought-style” (Denkstil) came from the early twentieth-century art-
historical debates over the unit of craft transmission across generations of

51. Yates 197s.

52. Yates 1964, 1966.

53. For a positive and negative assessment of Yates's claims, respectively, see Hesse 1970b
and Rosen 1970. It is worth noting that Hesse’s respondent, Arnold Thackray, did not seem to
grasp the idea of an alternative tradition internal to science that was not simply the usual
object of “externalist” historiography.

54. Kuhn 19772, 54-55.
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artists.” Clearly, this perspective was not originally intended for the natural
sciences at the center of Kuhn's account, namely, physics and chemistry.
Indeed, Fleck himself found Denkstil an attractive notion because he was
talking about medicine, a discipline that was only at that time exchanging
its artisan roots for a more experimentally based future.® The appositeness
of Denkstil to the natural sciences was felt only gradually, as it became clear
that the positivist view of science as a theory-neutral instrument had en-
abled scientists to subserve their intellectual calling to destructive ends. As
we shall see in the next chapter, on the eve of World War I, Max Planck
worried about the potentially negative consequences—for both science
and society— of science being seen as a mere means without ends of its
own. Three other figures turn out to be significant in forging the link be-
tween iconography’s applied Platonism and Kuhn’s distinct internalization
of the history of science: Alexandre Koyré, James Bryant Conant, and Wil-
liam Whewell.

4. Koyré’s Iconographic Turn in the History of Science

Alexandre Koyré (1892—1964) was plagued by the specter of total war
throughout his life. His move to France had been precipitated by the Rus-

55. Fleck 1979. A considerable mythology has developed around this book’s allegedly for-
mative role in Kuhn'’s thought, despite Kuhn’s own characteristic attempts to minimize the
extent of influence by claiming that he discovered the book by accident (in a footnote in Hans
Reichenbach’s Experience and Prediction) after his basic ideas had been already formulated.
See Thomas Kuhn, foreword to Fleck 1979, vii—xii. Relevant here is Kuhn’ late admission
that he could not follow Fleck’s Polish-inflected German. See Kuhn etal. 1997, 165. Neverthe-
less, Fleck’s book is now often presented as the long-lost philosophers’ stone, if not the veri-
table genie in a lamp, when it comes to unraveling the Secrets of Science. Fleck’s life and his
book’s reception are discussed in Fleck 1979, 149 ff. No doubt the mystique surrounding
Fleck’s book has been enhanced by his internment in a Nazi concentration camp during
World War II, after which he migrated to the newly created state of Israel. Nevertheless, con-
trary to learned opinion, Fleck 1979 was not ignored when first published in 1935. In fact, it
generally received favorable reviews as a piece of science popularization. That the book was
neglected by historians, philosophers, and sociologists of science until Kuhn’s rediscovery can
be explained simply in terms of its intended audience, which was not science studies profes-
sionals. And while the book certainly resonates with many themes subsequently developed by
Kuhn, especially the ones drawn from collective psychology and art history, those themes—
albeit contextualized somewhat differently —were standard fare in the Weimar culture of Ger-
many that preceded the rise of Nazism. Even the concept of Denkstil had been used by Karl
Mannheim, ten vears before Fleck, in his seminal essay, “The Problem of the Sociology of
Knowledge” (1925). During this period Mannheim was in correspondence with Erwin Panof-
sky, as discussed in note 40 above. However, Fleck failed to cite Mannheim’s prior usage. See
Fleck 1979, xv.

56. Flecks early sociological reviewers raised this point, arguing that such an art history—
based analysis was unlikely to be generalizable to the harder sciences. See Fleck 1979, 164.
On the “science vs. craft” battles in the last two centuries of medical history, see Matthews

1995.
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sian Revolution of 1917; his move to America by World War II. But once
in America, Koyré was most closely associated with Princeton’s Institute
for Advanced Studies, where he came at the invitation of the great émigré
iconographer Erwin Panofsky. Koyré’s affinities with Panofsky are most im-
mediately apparent in the historical period over which their work ranged.
While both were very much men of their times, with a few interesting
exceptions, neither wrote substantially about science or art after the seven-
teenth century.”” This can be explained, at least in part, by the basic prem-
ise of the iconographic method, namely that exemplary works are more or
less knowing transformations of classical themes in new settings. Once fac-
tors external to those themes become essential to understanding a work’s
significance —say, the instrumental or ideological value served by the
work—the work loses its transcendent character, the ultimate object of
iconographic inquiry, and simply becomes another product of its time. Of
course, developments in both science and art over the last 150 years have
provided serious challenges to this strong sense of Platonism. However, the
challenge has been more often registered in art, with the rise of avant-garde
movements that have had the express intent of breaking with traditional
forms of composition and perception. In response, museums have become
increasingly important as institutions that provide the space needed to nur-
ture the public acceptance of revolutionary art forms.*®

As we shall see in this and the next section, a notable consequence of
Kuhn’s work was to inhibit a similar awareness from arising with regard to
science, despite the tensions arising from science’s increasing involvement
in political and economic goals since the seventeenth century, at the same
time it has loudly claimed the virtu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>