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In one respect, the history of the philosophy of science is striking: There seems
to be an inverse relationship between the philosophical and the scientific signif-
icance of the people talked about. Even the very greatest scientists, such as
Galileo, Newton, Maxwell, and Einstein, tend to be treated as no more than pass-
able philosophers of science. Sometimes others in that scientific league, most
notably Charles Darwin, are relegated to polite philosophical silence. This curi-
ous feature first becomes noticeable when examining periods when “natural
philosopher” is used as an expression to cover people who, by our lights, are both
scientists and philosophers. For example, seventeenth-century natural philoso-
phers are nowadays divided into “scientists”—such as Galileo, Boyle, and
Newton—and “philosophers”—such as Descartes, Hobbes, and Leibniz. The
people we now call “philosophers” are basically the natural philosophers on the
losing side of the battles that we now call “scientific.” 

This embarrassing tendency becomes more pronounced as we move into the
nineteenth and early twentieth centuries. The major moments in the philosophy
of science are defined by people like William Whewell, John Stuart Mill, Ernst
Mach, Pierre Duhem, and Henri Poincaré. All were professional scientists, who
are now represented as having engaged in major philosophical disputes with one
another, other philosophers, and other scientists. However, all turn out to have
been scientific losers, often of a rather spectacular sort. Thus in this list one will
find the last learned bastions of opposition to the modern theories of evolution,
atomism, and relativity.1 Perhaps, then, it is not surprising that professional sci-
entists tend to accord today’s philosophers who claim to defend science only
slightly more respect than the sociologists whom they (mistakenly) interpret as
opposing science.2 After all, when Hegel claimed that the Owl of Minerva takes
off at dusk, he did not expect that the bird would fly backward. 
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1. Most striking here is the juxtaposition of Whewell and Mill, whom Anglophone philosophers
are inclined to cast as the main nineteenth-century protagonists of, respectively, the hypothetico-
deductive and the inductive approach to science. Yet both were distinguished in their own day as
learned opponents of Darwin’s theory of evolution by natural selection, mainly because the theory
failed to advance science’s quest for a unified account of nature, which continues to be pursued as
“intelligent design,” in spite of the disparagements of the philosophy of science establishment. 

2. See, e.g., Steven Weinberg, Dreams of a Final Theory (New York: Pantheon Books, 1992), chap.
7, which lumps together philosophers and sociologists of science as “philosophers,” almost in the old
pejorative sense of “annoying kibitzers.”



Matters do not significantly improve, upon turning to the “professional” philoso-
phers of science who emerge from logical positivism. Inspired by the words of
Russell and the deeds of Einstein, Rudolf Carnap and Hans Reichenbach wanted
to revive the classical philosophical task of unifying the sciences, only now using
the latest tools of symbolic logic, which mathematicians were deploying to get
their own house in order. However, neither Carnap nor Reichenbach could get their
dissertations approved by their home departments of physics, which failed to see
the need for any more philosophical grounding than what was already allowing
physics to pose and solve interesting empirical problems. That renegade positivist,
Karl Popper, epitomizes the complete alienation of philosophy of science from
mainstream science. He received his doctorate in educational psychology, a subject
specifically designed to service, not criticize, science. In heroic retrospect, the log-
ical positivists are often portrayed as the last light of reason in the darkening philo-
sophical landscape of Weimar Germany. Rarely is it added that they fell into this
role after having been cast out from the organized science of their day. 

Moreover, even in the middle third of the twentieth century, when logical pos-
itivism was at its institutional peak, there is little evidence that practicing scien-
tists accorded the positivists anything more than polite notice. Persistent philo-
sophical worries about the status of causation in quantum mechanics did not lead
to the collapse of physics. Rather, these foundational questions were simply cor-
doned off from the field’s day-to-day empirical work, which has continued and
probably will continue apace, that is, until the funding for particle accelerators
ends. The notable success at scientific unification of the period—the neo-
Darwinian synthesis of experimental genetics and natural history—was driven
by such visionary biologists as Theodosius Dobzhansky and George Gaylord
Simpson, neither of whom had much time for logical positivism.3 In fact, the
main positivist contribution to evolutionary theory was a demonstration that nat-
ural selection could not provide a strictly scientific explanation because it did not
permit falsifiable predictions. The main beneficiaries of this “result” have been,
of course, the creationist opponents of evolution.4
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3. It might be said that the positivists returned the compliment by not having much time for biol-
ogy’s own unificationist pretensions. An examination of the International Encyclopedia of Unified
Science reveals that the positivists themselves conceived of the unity of biology as a higher-order
problem from the intradisciplinary mergers that concerned Dobzhansky and Simpson. The
Encyclopedia envisaged biology as a whole discipline as either reducible to physics or as the reduc-
ing science of mind. The latter project was increasingly pursued by cyberneticists and systems theo-
rists, whose descendants may be found among such denizens of the Santa Fe Institute as Stuart
Kaufmann. The former project was virtually the only problem relating to biology that interested ana-
lytic philosophers of science until the late 1970s. For a canonical presentation of this problem, see
Ernest Nagel, The Structure of Science: Problems in the Logic of Scientific Explanation (New York:
Harcourt, Brace & World, 1961). The locus classicus for rebuffing the positivist penchant for reduc-
ing biology to physics was written by one of Nagel’s own students, who in retrospect was one of the
first to defend the autonomy of biology on “heuristic” grounds favored by today’s disunificationist
consensus in the philosophy of science: Kenneth Schaffner, “Approaches to Reduction,” Philosophy
of Science 34 (1967), 137-147. 

4. See the discussion of Popper in Robert Pennock, Tower of Babel: The Evidence against the New
Creationism (Cambridge, Mass.: MIT Press, 1999), 99-100. But skepticism about evolution’s
explanatory power can also be found among much less controversial positivist icons: e.g., Carl 



Many questions can be asked about this curious episode in modern intellectu-
al history, especially why philosophers of science have been so keen to present
themselves and their history as pro-science. Given that philosophers of science
have generally been on the wrong side of history, one might reasonably expect
that theirs would be a history of resentment, perhaps of genius spurned or sup-
pressed. The philosopher of science treated in John Kadvany’s outstanding book,
Imre Lakatos (1922–1974), had a very keen sense of this paradoxical positioning
of philosophers to history. But before turning to Lakatos, who was the most
important philosopher of science of the 1970s, it is worth bringing the history of
the philosophy of science up to date. 

Philosophers of science nowadays are much more explicitly philosophers for
science than they used to be. They no longer defend an ideal conception of sci-
ence that would call into question much of what scientists normally do. Rather,
they function as advocates and “underlaborers” for practicing scientists.5 This
shift in philosophical identity sometimes extends to disowning the history of
their own field or excusing it away on the grounds that past philosophers of sci-
ence did not appreciate the full diversity of practices that qualify as sciences.6
The crucial figure in the transition was Thomas Kuhn. To be sure, his major
work, The Structure of Scientific Revolutions, retained some of the old positivist
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Hempel, Aspects of Scientific Explanation, and Other Essays in the Philosophy of Science (New York:
Free Press, 1965), 370-371. Indeed, even the few positivists around today remain distinctive in their
belief that “biology,” as currently constituted, names more a technology for controlling life-forms
than a science capable of comprehending the nature of life. See Alexander Rosenberg, Instrumental
Biology, or the Disunity of Science (Chicago: University of Chicago Press, 1994). Among working
biological scientists, the skeptical-instrumental legacy of positivism has been most exploited by the
“cladist” school of taxonomists. For a popular introduction to their views, see Henry Gee, Deep Time:
Cladistics, the Revolution in Evolution (London: Fourth Estate, 2000).

5. A benchmark of this change in attitude is the status of the “demarcation problem,” in which
philosophers have been demoted from aspiring philosopher-kings to Plato’s guardians. See Steve
Fuller, “Is There Philosophical Life after Kuhn?” Philosophy of Science 68 (2001), 565-572. An inter-
esting feature of the post-Kuhnian philosophy of science is that it has become both more realist in its
metaphysics and more underlaboring in its aspirations. In contrast with the positivists and Popperians,
both of whom had strong conventionalist, constructivist inclinations that would remake the sciences
to fit the scientific ideal, post-Kuhnians tend to accept scientists’ working ontology at face value, even
if it implies a disunified picture of reality or a realism of many worlds. See The Disunity of Science:
Boundaries, Contexts, and Power, ed. Peter Galison and David Stump (Stanford: Stanford University
Press, 1996). On Kuhn as a multiple-worlds realist, see Steve Fuller, Social Epistemology
(Bloomington: Indiana University Press, 1988), chap. 3. There I argue that Kuhn embodies the worst
aspects of realism and antirealism: strong boundaries to reality and a local scope for knowledge claims.
But interestingly, even recent Marxist philosophy of science combines realism and underlaboring. See
Roy Bhaskar, Reclaiming Reality: A Critical Introduction to Contemporary Philosophy (London:
Verso, 1989), esp. 1-2, which is also presented as part of a critique of positivism. 

6. Perhaps the most artful of these philosophical self-loathers has been Ian Hacking, the inspira-
tion for the current wave of “disunificationism” in the science studies disciplines. When comparing
possible projects for unifying (or “reducing”) the sciences, Hacking clearly prefers the strictly scien-
tific project of, so to speak, recovering God’s creation manual (i.e. how to construct the world out of
atoms) than the more philosophical one—favored by the positivists—of designing a lingua franca for
the exchange of all knowledge claims. See Ian Hacking, “The Disunities of the Sciences,” in Galison
and Stump, eds., The Disunity of Science, 37-74.



orientation.7 It theorized science as a single entity—with a capital “S,” so to
speak—and like the positivists, his influence was strongest on the social and
humanistic disciplines that aspired to scientific status. At the same time, howev-
er, Kuhn did not postulate an end to science other than what satisfied the con-
straints laid down by the dominant paradigms. Kuhn’s reduction of the ends of
science to the trajectories already being pursued by particular sciences has
inspired now two generations of philosophers to believe that they should be tak-
ing their normative marching orders from the sciences about which they philos-
ophize. 

It is also fair to say that Kuhn woke Popper’s two main followers, Lakatos and
Paul Feyerabend, from their “dogmatic slumbers.” In particular, Lakatos orga-
nized the fateful conference at the University of London in 1965 that first gave
Kuhn international visibility. While the conference was billed as a confrontation
between the venerable Popper and the upstart Kuhn, Lakatos hoped he could
negotiate a middle path between their positions to become Popper’s heir appar-
ent to the chair in the Logic and Methodology of the Social Sciences at the
London School of Economics. However, the resulting conference volume, the
famed Criticism and the Growth of Knowledge, made Kuhn the centerpiece in
terms of whom the other philosophers defined their positions.8

Kuhn, Lakatos, and Feyerabend were born within two years of one another,
and all served in World War II. Kuhn jammed German radar signals in East
Anglia, applying the principles for which his Ph.D. supervisor would eventually
win the Nobel Prize in physics. Feyerabend, who became best known for rec-
ommending “anything goes” as science policy, dutifully flew planes for the
Luftwaffe.9 For his part, as a young Communist, Lakatos joined the underground
anti-Nazi resistance in his native Hungary (286-287). All three were initially
attracted to physics for the same reasons that had led the logical positivists to val-
orize Einstein’s achievement, namely, it was natural philosophy continued by
more exact means. However, World War II made it clear to all of them (and oth-
ers—including Stephen Toulmin, Derek de Solla Price, Gerald Holton, and John
Ziman—who are now regarded as the founding fathers of the field called “histo-
ry and philosophy of science”) that science’s material conditions had diverted its
mission from pure inquiry. While this trajectory was to be expected of sciences
like chemistry and biology (not to mention the social sciences), it was profound-
ly disillusioning that it had reached into the most self-consciously idealized and
foundational of the sciences, physics.10
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7. Indeed, it was commissioned as the final volume of the logical positivists’ International
Encyclopedia of Unified Science.

8. Criticism and the Growth of Knowledge, ed. Imre Lakatos and Alan Musgrave (Cambridge,
Eng.: Cambridge University Press, 1970).

9. On this point and Feyerabend’s relationship to Lakatos, see John Kadvany, “Reason in History:
Paul Feyerabend’s Autobiography,” Inquiry 39 (1996), 141-146. 

10. However, Kadvany (286-287) shows that Lakatos’s Hungarian dissertation tried to use the
Marxist idea of commodity fetishism, as articulated by György Lukács, to explain the inevitability
that physics would be incorporated into what C. Wright Mills would eventually call “the military-
industrial complex.” More generally, Lukács looms large in the second half of Kadvany’s book as the
most significant of the “hidden” Hungarian influences on Lakatos’s thought. Lukács, perhaps the most 



This convergence of the pure and the applied was, of course, epitomized by
the involvement of the founders of modern particle physics in the U.S. and
German atomic bomb projects. The theorists of the ultimate constituents of mat-
ter and energy were also the designers of the ultimate weapons of mass destruc-
tion. This unholy alliance left several legacies. Most notably, the U.S. govern-
ment became convinced that financial support for scientific research in peacetime
should not be left entirely in the private sector. Moreover, because the Manhattan
Project managed to construct an atomic bomb with minimal external oversight,
the government was also persuaded of the value of scientific self-governance.
This applied not only to the peer review processes that were to be at the heart of
the National Science Foundation, but also to the wide berth that the U.S. military
gave to its scientists to pursue various lines of inquiry with impunity, as long as
they obtained national security clearance before publication. Thus was seeded
the foundations of the most distinctive developments in the non-natural sciences
in the second half of the twentieth century: game theory, decision theory, artifi-
cial intelligence, cybernetics, operations research, and cognitive science.11

However, a much less remarked legacy is that the very idea of “autonomous
science” underwent self-alienation. Here it is worth recalling that in Plato’s
Academy, the value of the autonomous pursuit of pure inquiry lay in the mental
discipline it provided for statecraft. According to Plato, a consequence of being
focused on the ideal for many years would be a resolve to do what is right, even
if it is unpopular. What Plato had not envisaged was that this fixation on the ideal
would become an end in itself, which would then enable the work of the pure
inquirers to be inserted unproblematically in larger societal ends, such as Cold
War strategy. Indeed, for those central European émigrés who had experienced
multiple regimes of science policy in their lifetime—Popper, Feyerabend, and
Lakatos included—this perversion of the Platonic program was exemplified in
Kuhn’s valorization of “normal science,” which locates the collective genius of
science in its occasional ability to eke out radical innovation from a very narrow
set of epistemic constraints.12
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profound Marxist philosopher of the twentieth century, is today primarily remembered as the person
responsible for recovering the Hegelian dimension of Marxist thought—sometimes called “humanis-
tic” or “dialectical”—which had come to be written out of orthodox Marxism’s “scientific material-
ist” philosophy. Much of Lakatos’s career in the Hungarian Communist Party was spent as Lukács’s
assistant, where he probably picked up the Hegelian side of Marx that Lukács  himself had to contin-
ually hide from Stalinist view. 

11. A thread common to these developments is the career of the 1978 Nobel Prize winner in
Economics, Herbert Simon, whose autobiography Models of My Life (New York: Basic Books, 1991)
charts some of the concrete connections whose larger sociological and philosophical implications are
the subject of ongoing research by the economist Esther-Mirjam Sent. An excellent background his-
tory of these developments is Philip Mirowski, Machine Dreams: Economics Becomes a Cyborg
Science (Cambridge, Eng.: Cambridge University Press, 2001).

12. My own Ph.D. thesis dealt with this topic at gruesome length, drawing on the work of Thomas
Nickles and Jagdish Hattiangadi, both of whom wanted to reach some rapprochement between the
“problem-solving” mentality that seemed to link Kuhn and Popper. See Steve Fuller, “Bounded
Rationality in Law and Science” (University of Pittsburgh, 1985), chap. 3.



Unlike revolutions in art and philosophy, which are explicitly instigated to
bring down the reigning orthodoxy, a Kuhnian scientific revolution is the unin-
tended consequence of normal scientists discovering that their paradigm cannot
solve all the problems it set for itself. While external factors may affect the
choice of the next paradigm, they would have played no official role in scientists
coming to realize that a new paradigm was needed in the first place. According
to Kuhn, technical criticism always takes precedence over some more global,
philosophical sense of criticism. Thus, even though Leibniz and Berkeley two
centuries earlier had anticipated the foundational problems that would come to
bring down Newtonian mechanics at the dawn of the twentieth century, their crit-
icisms had no purchase until the Newtonian paradigm began to fail to solve the
problems it had set for itself. At least, so claimed Kuhn. Defenders of the idea of
“autonomous science” in the second half of the twentieth century were faced
with the rhetorical problem of distinguishing it from the heads-down “organiza-
tion man” conception of normal science that Kuhn championed and, more impor-
tantly, that had captured the experience of a broad range of scientific inquirers in
the Cold War political economy. One important advantage that Kuhn had over his
Popperian opponents (as well as the logical positivists) was that he was much
more the ventriloquist than they. It was not, as is often said, that Kuhn was more
“descriptive” and his interlocutors more “prescriptive.” Rather, Kuhn let his nor-
mative orientation speak through the skew and arrangement of his historical
examples: He included that which he approved and omitted that which he did
not. Thus, the careful reader is simply left to infer why Kuhn chose to omit, say,
the history of physics after 1920, even though he himself was awarded a Ph.D.
in physics from Harvard shortly after World War II.13

In contrast, the Popperians wore their normative colors on their sleeves, often
explicitly opposing the scientific orthodoxy of the day. For example, Kadvany
observes that by the 1960s Lakatos had become notorious for advocating the ter-
mination of funding for particle physics research because of the field’s “degenerat-
ing problemshift” that was propped up only because its ever more powerful com-
puters and atom smashers served the military–industrial complex (223-224).
Although the Popperians were no less learned in the history of the physical sciences
than was Kuhn, they insisted on superimposing their normative perspective on that
history, and hence appeared perversely contrarian to the wider intellectual public,
for whom the epistemic authority of contemporary science was self-evident. 

A useful frame of reference for understanding this situation is a quote that
Lakatos often liked to cite: “History is philosophy teaching by examples” (217).
Though normally attributed to Hegel, it was first uttered a century earlier by
Viscount Henry Bolingbroke, the Tory who formed the original “loyal opposi-
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13. The one work that grasped the wider implications of this pattern of inclusion and omission at
the time was Jerome Ravetz, Scientific Knowledge and Its Social Problems (Oxford: Clarendon Press,
1971). On the context of that work’s production and reception, see Steve Fuller, Thomas Kuhn: A
Philosophical History for Our Times (Chicago: University of Chicago Press, 2000), 73-74. For insight
into Kuhn’s own thinking on this matter, see Skuli Sigurdsson, “The Nature of Scientific Knowledge:
An Interview with Thomas Kuhn,” Harvard Science Review (Winter 1990), 18-25.



tion” to Britain’s first Parliament-based, Whig government. That Bolingbroke
was both a Tory and a political loser (and indeed, for some time, an exile) is of
no small historiographical significance. Stephen Brush has coined the phrase
“Tory history” to complement the more familiar “Whig history.” Whereas the
Whig sees the present as the triumphant culmination of all that was good in the
past, the Tory sees the past as a repository of lost opportunities that were passed
over to bring about today’s suboptimal world.14 I shall say more about the vari-
eties of Tory historiography shortly, but first I want to discuss what unites the
Whig and Tory historian against—again following Brush—what I have called the
“Prig” historians of science for whom Kuhn is a mythical progenitor.15

The epistemic authority of Prig historiography is grounded in the “original
documents” that validate historians’ interpretation of the past. Historians must
demonstrate familiarity with these documents, ideally by having brought them to
light from the archives themselves. The model for this activity, which has
become a rite of passage for fledgling historical scholars, is the establishment of
legal entitlement. In other words, the archives are treated as an independent court
of appeal for the hypothetical claims that historians make upon the past. The
more archival material that historians can accommodate in their interpretations,
the more epistemic authority the interpretations carry. It is worth noting that, in
the case of the historiography of science, this concern with original documents
was at first a preoccupation of such turn-of-the-century scientists as Ernst Mach,
Pierre Duhem, and Wilhelm Ostwald, who sought alternative means for legiti-
mating their own scientific positions in a world where the pursuit of normal sci-
ence had increasingly marginalized them.16 In those days, Prig historiography
shaded into more properly Tory terrain, to which we now turn.

Both Tory and Whig historiographies are “philosophical histories” in the
Enlightenment sense that would have made Voltaire, Gibbon, Hume, Kant, and
Hegel kindred spirits by virtue of the morals for the present that they inferred
from tales of the past. By today’s Priggish standards, however, these authors
mixed fact and fiction indiscriminately, perhaps even allowing themselves
greater speculative license than, say, a naturalistic novelist like Emile Zola or an
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14. Stephen Brush, “Scientists as Historians,” Osiris 10 (1995), 215-232. See also Fuller, Thomas
Kuhn, 24-30.

15. I say “mythical progenitor” because Kuhn’s status as a professional historian was repeatedly
dogged by his reluctance to deal with unprocessed archival material, and hence his failure to estab-
lish his methodological credentials as a “proper” (i.e., Prig) historian. Kuhn’s failure to be awarded
tenure in Harvard’s history department (even after an inspection of the manuscript for The Copernican
Revolution) was only the beginning of an inadequacy that even his most loyal student, Jed Buchwald,
was forced to raise in an otherwise glowing obituary in the newsletter of the History of Science
Society. On these points, see Fuller, Thomas Kuhn, 185-186, 379-388. 

16. The heuristic value of forgotten past perspectives is often lost today because the simple recov-
ery of the past has not been sufficient to bring about significant intellectual change. Typically, a past
perspective has had to be translated into a contemporary scientific idiom, as in Einstein’s translation
of Mach’s foundational objections to Newtonian mechanics into an alternative mathematical inter-
pretation of then-recent experimental anomalies surrounding relative motion. Much of Lakatos’s pre-
occupation with historiography as a normative metascience was based on this awareness, which
Freudians have dubbed “the return of the repressed.” I return to this point in the text below. 



author of “historical fiction” today. However, it is equally clear that the philo-
sophical historians were just as interested in divining “the truth in history” as are
today’s more professional practitioners. Nevertheless, they saw documentary
evidence as only part of their intellectual arsenal. Theories of human nature and
comparisons with other periods, cultures, and even species were of at least equal
probative value. These would be freely invoked to cast aspersions on the larger
significance of particular events that may have captured the imaginations of con-
temporary observers or previous historians. After all, documentation testifies, in
the first instance, to what leaves an impression on the impressionable.17

Admittedly this is not an attitude likely to win over the hearts of Prigs. Clearly,
Whigs and Tories have treated the past less as a foreign terrain to be charted and
claimed than as raw material out of which the present can be shown to have been
constructed, for better or worse. 

In these postmodern times, the attack on “master narratives” has largely been
directed at Whig histories with their tales of inevitable progress that suppress
divergence and disagreement. In response, a plurality of parallel “subaltern”
accounts have been encouraged that aim to undermine narrative finality.
However, the “master narratives” associated with Popper and his followers, espe-
cially Lakatos, have been decidedly different. As befits the Tory mentality, the
actual history turns out to produce suboptimal outcomes, and the narrative voice
is one of continual disappointment—if not outright censure—at the opportunities
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17. A characteristic feature of the Enlightenment mentality was to admit a broadly tabula rasa con-
ception of the mind, only then to invoke it to dismiss the gullibility of firsthand reports. The contro-
versial Biblical criticism of the period can be understood in this fashion, as well as Hume’s equanim-
ity at being an empiricist who nevertheless was skeptical toward inductive proof. Nowadays we would
say that the Enlightenment wits had a very vivid sense of “confirmation bias”: The price of acquiring
any knowledge at all is that it will be somehow distorted by the conditions of its acquisition; hence,
criticism is the only universally reliable method. Moreover, criticism was seen as a thoroughly moral
stance to adopt toward a witness to some past event. For example, whereas Biblical scholars had pre-
viously regarded the Apostles’ testimony of Christ’s Resurrection as simply a statement of fact in
which the Apostles’ personal histories were epistemically irrelevant, the Enlightenment critics took
seriously the Apostles’ role in constructing the event as significant—and the long-term epistemic cost
that heightened awareness may have incurred, even for those who take the general truth of
Christianity as uncontroversial. 

The Enlightenment mentality is not of mere historical interest. When the logical positivists for-
mally distinguished the contexts of discovery and justification, they were precisely in this frame of
mind. Thus, they regarded any original formulation of an idea—including its original published
expression—as an alloy of blindness and insight whose decontamination must precede its evaluation.
While Popper and his followers objected to the positivists’ preferred form of decontamination, logi-
cal translation, they retained the “hermeneutics of suspicion” that lies behind the urge to decontami-
nate. The canonical positivist formulation of the distinction is Hans Reichenbach, Experience and
Prediction: An Analysis of the Foundations and the Structure of Knowledge (Chicago: University of
Chicago Press, 1938), 3-16. For followers of Hegel such as Lukács  and Lakatos, what Reichenbach
called “the critical function of epistemology” is performed by the historical function of reason. In sup-
port of this connection, Kadvany (309-312) provides an illuminating comparison of Lukács’s critique
of American pragmatism in The Destruction of Reason (London: Merlin, 1980) and Lakatos’s
scathing review of Stephen Toulmin’s Wittgenstein-inspired Human Understanding (Princeton:
Princeton University Press, 1992). The objects of criticism in both cases are accused of irrationalism
because, by citing the “practical” or “tacit” nature of knowledge, they refuse to specify a standard of
judgment that is independent of what is being judged. Consequently, neither provides a standpoint
from which the historical situatedness of reason may be recognized, criticized, and corrected. 



missed and the potential unrealized in a story for which the narrator considers
him or herself at least partly responsible. Lakatos notoriously signalled this sen-
sibility by placing the normatively desirable course of history in the main body
of this text, while relegating the actual history to the footnotes. Such a posture is
bound to befuddle the postmodernist, who generally expects the voice of resis-
tance to come from a victim of the power structure, not a disinherited member of
the elite. At a more profound level, the Tory shares with the Whig, as opposed to
the postmodernist, the assumption that history is ultimately one universal story,
and hence all criticism must begin as self-criticism.

Three general strategies are available for prosecuting Tory historiography:

(1) Fall from Grace: History has been one long steady decline from an origi-
nal moment of prisca sapientia, in which humans were in harmony with nature
and communion with God. The original moment of decline is often represented
as impertinent curiosity—the conversion of our intellectual tools into a fetish.
The Tower of Babel often symbolizes this sensibility, which represents the his-
torical diversification of inquiry as a state of moral confusion. Ironically, some
of the leading Tories of this school—notably Martin Heidegger and Alasdair
MacIntyre—have been embraced by postmodernists, even though their histori-
ography casts such signature postmodern phenomena as the proliferation of dis-
courses in a most unflattering light. Nevertheless, these Tories and the postmod-
ernists share a common enemy, namely, the Whig purveyors of modernist mas-
ter narratives. However, whereas postmodernists see themselves as making a
clean break with modernism, the Tories see them simply as decadent mod-
ernists.18

(2) Dirty Hands: History is a succession of compromises between the ideal
and the real, the point of which is to stay just on the right side of Good in the
Manichaean struggle between Good and Evil. The Tory here recognizes that
there are no truly pure inquirers, nor ought there be, since a single-minded pur-
suit of the ideal can undermine one’s sense of the good. Indeed, a sense of pro-
portion ultimately determines whether an action or quality is deemed virtuous or
vicious. The normative perspective here is thus perhaps best seen as “homeo-
pathic,” since the same qualities that issue in good in one context may issue in
evil in another. Among these Tories would be included Thucydides, Machiavelli,
Adam Smith, Reinhold Niebuhr, and Raymond Aron. Here history consists only
of judgment calls that will or will not be vindicated with the passage of time,
depending on who ultimately gets to define the context in which these actions are
judged. Since the line between Good and Evil is so elusively drawn, there is
never cause to celebrate winners or demonize losers. 
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18. A more moderate and recent convert to this form of historiography who chronicles scientific
rationality’s “Fall from Grace” is Stephen Toulmin. See especially Toulmin, Cosmopolis: The Hidden
Agenda of Modernity (New York: Free Press, 1990) and Return to Reason (Cambridge, Mass.:
Harvard University Press, 2001). Unlike Heidegger and MacIntyre, Toulmin’s story of decline begins
not with the ancient Greeks but with seventeenth-century Europe, specifically the differentiation of
the Scientific Revolution from the Renaissance.



(3) Return of the Repressed: The past contains the potential for many possible
but often incompatible futures. Such a view, common to Aristotle, Hegel, Marx,
Nietzsche, Freud, and Foucault, implies that any realization always occurs at the
expense of other possible realizations. However, these other possibilities do not
simply disappear; rather, they are actively repressed. This means that whatever is
rejected or disparaged by the dominant historical trajectory remains as a living
reminder of what had been at an earlier time a direction in which history could
have gone. While this Tory sensibility can easily be turned into a history of smol-
dering resentment and perhaps outbreaks of violence (à la Nietzsche) or endless
local resistances (à la Foucault), it can also be channeled into more constructive,
future-oriented responses, be it as Freudian sublimation or Marxist revolution. As
we shall see, this was also Lakatos’s own preferred historiographical strategy.19

To see what it is at stake in these historiographies, consider how Tories of each
stripe would emplot the recent history of the philosophy of science:

(1) Fall from Grace: The Fall occurred when the logical positivists were
forced to emigrate from Austria and Germany to the United States, where they
came to focus on developing their formal logical tools while ignoring their orig-
inal aim of unifying knowledge to make it more publicly accountable and less
captive to self-appointed experts. Indeed, within two generations, most philoso-
phers of science came to be underlaborers for the special sciences, functioning as
elucidators, elaborators, and facilitators of the dominant paradigms, thereby
completely perverting the positivists’ original mission. 

(2) Dirty Hands: Here too the story begins with the positivist migration to the
United States, but the emphasis is placed on the trade-off between the positivists’
status as endangered political marginals in Europe and their depoliticized status
as the academic establishment in American philosophy. Institutional captivity
thus became the cost of long-term survival.20 A significant sub-narrative is that
the positivists who moved to Britain rather than America—in other words, the
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19. An interesting variant on this strategy that was common in the late nineteenth century made Ernst
Mach and Nietzsche fellow travelers. It involved conceiving of errors as potential truths that have yet
to find an environment that would confirm their validity. This motivated Mach’s interest in recovering
past objections to Newtonian mechanics as propaedeutic to what became Einstein’s revolution in
physics. For Nietzsche’s part, his notorious doctrine of “eternal recurrence” was partly based on nature’s
apparent valorization of error in “atavistic” phenomena, whereby organisms that had previously been
thought extinct came back into existence in the normal course of biological reproduction. Against this
backdrop, it is easy to understand why cultivating and conserving error would loom large in Popperian
philosophy of science. It was also consistent with the original Enlightenment view that truth and error
were always presented in alloyed form (see previous note). However, such a positive approach to error
was almost completely absent from Popper’s logical positivist colleagues once they left Vienna. 

20. I have argued that the “dirty hands” mentality surfaces in Kuhn’s advocacy of a “double-truth”
doctrine, which advocates separate historiographies of science for (esoteric and demystified) histori-
ans and for (exoteric and mystified) scientists. See Fuller, Thomas Kuhn, esp. 27-28. Recent research
has highlighted the efforts by at least one logical positivist, Philipp Frank, to resist this turn of events
in his adopted home of Harvard. See Don Howard, “Two Left Turns Make a Right: On the Curious
Political Career of North American Philosophy of Science at Mid-Century,” in Logical Empiricism in
North America, ed. G. Hardcastle and A. Richardson (Minneapolis: University of Minnesota Press,
forthcoming 2003). [au: please confirm this]



Popperians—sacrificed less of their original political voice but, as to be expect-
ed, were also less central to the national philosophy establishment. 

(3) Return of the Repressed: The social and political baggage that the posi-
tivists shed upon arrival in the United States became the basis of successive anti-
positivist movements, first among politically active scientists in the 1960s who
questioned the uncritical pursuit of normal science and then among empirically
minded sociologists in the 1970s who challenged the positivists’ own grasp of
how science works. This “Low” and “High” Church opposition may eventually
come to be reintegrated in a normative social epistemology.21

Lakatos himself, however, was primarily a philosophical historian, not of log-
ical positivism, but of early nineteenth-century mathematics. Kadvany devotes
just under half of his book to Lakatos’s main work in this area, Proofs and
Refutations: The Logic of Mathematical Discovery, for which he was awarded a
Ph.D. from Cambridge in 1961.22 The subtitle deliberately echoed Karl Popper’s
1935 magnum opus, The Logic of Scientific Discovery, which had only been
translated into English two years earlier. Although commentators have often com-
plained about the translation of the German Forschung into “Discovery,” never-
theless the English word captures the sense that both Popper and Lakatos thought
that there could be a logic of discovery, namely, as a logic for discovering error.
Thus, for Popper, the power of the hypothetico-deductive method lay in com-
pelling scientists to construct a test case—which, after Francis Bacon, Popper
called a “crucial experiment”—that would cause them to abandon their theory, if
it turns out to be other than the theory predicts. In that sense, to make a discov-
ery is to delimit our understanding of how the world can be.23

Lakatos claimed to have improved on Popper’s account by showing how—at
least in mathematical inquiry—the discovery of error is followed by something
more than the simple removal of the falsified theory. Rather, in the process that
Lakatos called “lemma incorporation,” a counterexample to a theory is retrans-
mitted as a boundary condition for applying the theory or its successor. Thus,
error elimination is made into a genuinely collective learning experience, where-
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21. Fuller, Thomas Kuhn, 409-412.
22. The thesis was published posthumously by two of Lakatos’s former students: Imre Lakatos,

Proofs and Refutations: The Logic of Mathematical Discovery, ed. J. Worral and E. Zahar (Cam-
bridge, Eng.: Cambridge University Press, 1976).

23. Fuller, Thomas Kuhn, 277, n. 32. The quest for a logic of scientific discovery has generally pro-
ceeded along a trajectory quite different from the one that joined Popper and Lakatos in common cause.
The traditional rationale for such a logic extends from Peter Ramus through Francis Bacon and the Port-
Royal Logic to William Whewell and Herbert Simon. It centers on the possibility of teaching (or instan-
tiating, in the case of one of Simon’s computers) a “method” that would reliably generate true intellec-
tual novelties. Originally, this method was conceptualized as part of a rhetoric that was made available
to paying customers, but gradually it came to be seen as a general benefit of higher education and, most
recently, an explicit procedure that certain complex machines might execute on demand. However, the
attraction of this quest diminished, once it became clear that while there might be a way of generating
novel hypotheses and a way of testing them, there was no reliable way of doing both—that is, generat-
ing true or even well-confirmed hypotheses. In effect, the irreducibly dialectical character of hypothe-
sis selection was vindicated, a conclusion that would have pleased both Popper and Lakatos. Still the
philosophically most astute survey of the twists and turns of the original project is Larry Laudan,
Science and Hypothesis: Historical Essays on Scientific Methodology (Dordrecht: D. Reidel, 1981).



by history is sublimated as logic (48). Moreover, this process is best presented—
from both a historical and a pedagogical standpoint—as a dialectic, not a deduc-
tion. Here Lakatos repeats Hegel’s original defense of the Sophists against the
Platonism of his rival idealist, Schelling: Dialectics makes explicit patterns of
reasoning that Plato’s more geometrico would leave shrouded in appeals to the
“intuitiveness” of the axioms and lemmas that structure a deductive proof. In that
respect, deduction exposes reasoning to a token sense of public accountability,
namely, the conclusions that follow from a set of premises, since the cognitively
most significant feature of the proof—the very selection of the premises—
remains black-boxed in a manner that Hegel and Lakatos regarded as both irra-
tionalist and elitist (42-43).24 Moreover, it was untrue to the Greeks’ own prac-
tice of debating the choice of axioms on the basis of their consequences, in a
manner not dissimilar from Popper’s hypothetico-deductive method.25

The “spark of genius” that allegedly distinguishes those who can and cannot
intuitively see why a proof has a certain structure would be demystified if the
logic of justification were regularly presented as a logic of error discovery. In that
case, every search for a first-order proof would offer an opportunity for a second-
order improvement in the method of proofs by exploring the method’s underly-
ing presuppositions (58).26 In effect, mathematics (or any science) would be
taught as a rational reconstruction of its history, which is exactly how Lakatos
presents the issues surrounding the demonstration of Euler’s Theorem (which
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24. It is worth remarking that the connection between irrationalism and elitism made by Hegel and
Lakatos (which I have also made) is an intrinsic one. In other words, rationality—however its prop-
erties are specified—is inherently universal in terms of both the scope of its application and the range
of its appliers. Thus, a pattern of reasoning cannot be considered fully rational if, in principle, its steps
are not directly inspectable by everyone. According to Hegel, Lakatos (and me), the dialectical model
approximates this ideal much better than the deductive one. The minority status of this opinion con-
stitutes yet another instance of the spell that Plato continues to cast. Thus, most contemporary logi-
cians, epistemologists, and philosophers of science are quite prepared to believe that a form of knowl-
edge may be universally applicable (a.k.a. “true”) yet be available only to certain highly trained or
gifted individuals (a.k.a. “experts”). For those who think in the wake of the Sophists, rather than Plato,
such a possibility is incoherent doublethink that enables intellectual discrimination to function as a
relatively non-coercive vehicle for social control. 

25. The submergence of the social dimension of mathematical inquiry can be charted by the dimin-
ished status given to the dialectical selection of axioms. From that standpoint, Popper’s choice of
“hypothetico-” to modify “deductive” may be seen as a faint reminder of the scholastic practice of
testing alternative hypotheses by their consequences. However, this point was largely lost on Popper’s
contemporaries, who tended to assimilate hypothetico-deductivism to Carl Hempel’s more dogmati-
cally phrased “deductive-nomological” model of confirmation and explanation. See Fuller, Thomas
Kuhn, 275-277.

26. It is worth noting the difference in Lakatos’s construal of the discovery/justification distinction
from the positivists’, Popper’s, and Kuhn’s. For the positivists, discoveries are to be regarded as ini-
tially suspect until they have been subject to public validation processes. Popper gave the outsider sta-
tus of discoveries a somewhat more positive spin, as it reveals the openness of science to reconstruct
its boundaries in response to novelty. In contrast, Kuhn is often credited with the deconstruction of
the discovery/justification distinction, since science is organized so as to encourage novelty within a
narrow set of constraints, which implies that discoveries are born justifiable. Lakatos’s view is clear-
ly closest to Popper’s, except that Lakatos stresses the ambivalent status of novelty as straddling the
border between error and revolution. On the distinction between Popper and Kuhn, see Fuller, Thomas
Kuhn, 88-92.



defines possible three-dimensional objects) in Proofs and Refutations.27 Here
Lakatos specifically targeted Poincaré’s mystified account of mathematical
inquiry in his influential Science and Method, which seemed to assume a remi-
niscence theory of knowledge, not unlike Plato’s, in which an incomplete (that
is, contestable) proof is presented, not as a genuine error, but mere forgetful-
ness—that is, a failure by a mathematical genius to make explicit all the steps of
his original reasoning (137). Thus, because counterexamples could be found to
Cauchy’s 1820 proof of Euler’s Theorem, mathematicians assumed that since
Cauchy was a genius, there must have been a “hidden lemma” to the proof that
Cauchy forgot to include. Once discovered, this lemma could then be incorpo-
rated as a boundary condition for the proof. The problem with this approach,
however, was that multiple conflicting lemmas were supplied until the proof was
finally formalized in 1850 (44).28

Lakatos may be seen as straddling two extreme ways of interpreting an
incomplete proof. These correspond to the two leading contemporary philosoph-
ical approaches to the interpretation of arguments: analytic and hermeneutic. 

For the analytic philosopher, the failure to supply all of an argument’s premis-
es is tantamount to an invalid deduction, which provides an opportunity to intro-
duce perverse premises probably not intended by the speaker but compatible
with the stated premises: hence, the so-called “reductios” of an argument. Even
some logicians have noted the remarkable lack of charity presupposed in this
practice, given that most so-called “fallacies” could be charitably understood as
what the Greeks called “enthymemes,” that is, elliptical forms of expression
designed to appeal to a particular audience who could supply the missing premis-
es, and in so doing envisage themselves as sharing responsibility for the speak-
er’s argument. Moreover, the analytic philosopher’s inclination to insert perverse
premises that reduce the argument to absurdity gives the impression that the truth
is to be found in a radically different line of inquiry, when often the ridiculed
argument is not so far off the mark. This sums up Lakatos’s own objection to
Popper’s “simple” falsificationism as a general scientific methodology. Speaking
from a rhetorical perspective, a prematurely falsified theory also invites oppor-
tunists to reinvent a version of the same theory—minus its perceived faults—
under their own name.29 Philosophy’s famed lack of progress—its perennial rein-
vention of conceptual wheels—may be understood in these terms.

The other extreme posture toward an incomplete proof is represented by the
panglossian approach of the hermeneutician, who would identify a proof’s
genius with its capacity to be rendered valid by the insertion of many different,
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27. A formal statement of Euler’s Theorem: The number of vertices plus the number of faces on a
polyhedron (i.e. a three-dimensional object) exceeds the number of edges by two: or, V—E + F =2.

28. Kadvany himself provides an updated example of this process of collective mathematical rea-
soning, namely, Gödel’s Second Incompleteness Theorem on the unprovability of consistency in
arithmetic. See John Kadvany, “The Mathematical Present as History,” Philosophical Forum 26
(1995), 263-287.

29. This arguably happened in Lakatos’s own case. See Larry Laudan, Progress and Its Problems
(Berkeley: University of California Press, 1977). I am waiting for it to happen in the case of my own
Thomas Kuhn.



perhaps even contradictory, “hidden lemmas.” To be sure, like a Rorschach
inkblot, the proof must already have some recognizable structure before such
wide interpretive latitude is granted. Nevertheless, the exact nature of that struc-
ture is subject to considerable variation. Consider the different interpretive con-
texts that enable, say, a text by Hegel, a poem, a legal statute, and a book of the
Bible to be given credit for speaking the truth. A benchmark for thinking about
what is at stake here is the “Battle of the Books” that raged in Enlightenment
Europe over the status of the ancient classics. The attitude of the “moderns” who
regarded the classics as rough drafts to be superseded was like that of today’s
analytic philosophers, whereas the attitude of the “ancients” who treated recent
works as pale copies of the classics was like that of today’s hermeneuticians.30

The contrast between the analytic and hermeneutic philosopher may be cap-
tured by saying that the analyst uses the missing steps of a proof as an opportu-
nity to replace the proof and the hermeneutician an opportunity to deepen it.
Sociologically speaking, the former encourages heroic contestations, the latter
collaborative communities. From Lakatos’s Popperian starting point, the goal
would be to integrate these two extreme postures into an institution fit for the
long-term conveyance of “conjectures and refutations.” Such an institution
would present first-order issues as ever-present opportunities for raising second-
order issues. In other words, questions about how we should proceed (say, in
completing a proof) would always invite questions about whether we are think-
ing about procedure in the right way (that is, proof conventions), which would in
turn be answered by a normative consideration of how we got to where we are in
the collective discussion (that is, a rational reconstruction of the history of prov-
ing). Simply put, this institution is “science” in its ideal form.31

It is worth observing that mathematics underwent a profound change in disci-
plinary identity during the period (roughly, the first half of the nineteenth centu-
ry) covered in Proofs and Refutations. The royal road to the Scientific Revolution
charted by Copernicus, Galileo, and Newton demonstrated the power of mathe-
matics to focus the physical imagination in ways that had been inhibited on meta-
physical grounds by the dominant Aristotelian tradition. However, an unintend-
ed consequence of mathematics’ practical success was that its old liberal arts
focus on the dialectical and deductive structure of proofs was gradually displaced
by more engineering-based concerns with accurate physical measurement. Thus,
in the Enlightenment, mathematics became the handmaiden of physics. Its virtue
lay in sharpening the discipline that was entrusted with fathoming the secrets of
the material world. Moreover, in an intellectual market that privileged quick wit
over plodding thought (recall that the mathematician Jean D’Alembert was Denis
Diderot’s principal collaborator on L’Encyclopédie), intuitive heuristics replaced
explicit proofs as units of currency. 
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30. For more on this precedent, see Steve Fuller, Science (Minneapolis: University of Minnesota
Press, 1997), 93-94.

31. Probably the most notable attempt to follow up this line of Lakatosian reasoning was Larry
Laudan, Science and Values: The Aims of Science and Their Role in Scientific Debate (Berkeley:
University of California Press, 1984).



However, all of this began to change in the beginning of the nineteenth centu-
ry, as mathematics once again broke away from physics, establishing its autono-
my in university departments and academic journals, which implied a renewed
emphasis on rigorous proofs as a disciplinary standard.32 Because the ideal of
complete and explicit proofs had been upheld in the previous century by a philo-
sophical minority skeptical of the physical theories of their day, such as Bishop
Berkeley (vis-à-vis Newtonian mechanics), the new century turned out to be a
period in which mathematics and physics came into increasing conflict with each
other. Generally speaking, the heirs to the old handmaiden view of mathematics
were Kantians for whom mathematical objects had to satisfy physical and psy-
chological intuitions, whereas the champions of mathematical autonomy culti-
vated objects that defied common sense but nevertheless could be given logical-
ly consistent descriptions, such as non-Euclidean geometries and irrational num-
bers. By the end of the century, the subordinate and the autonomous attitudes
toward mathematical knowledge were represented by the two mathematicians
who are now seen as the founders of twentieth-century continental European and
Anglophone philosophies, respectively: Edmund Husserl and Gottlob Frege. 

The survival of mathematics as an autonomous discipline, despite its counter-
intuitive objects of inquiry, was assured once Einstein showed that general rela-
tivity theory required one of the non-Euclidean geometries that pure mathemati-
cians had developed fifty years earlier without concern for physical applications.
In contrast, like other formally trained mathematicians whom we now consider
primarily “philosophers” (Charles Sanders Peirce and Ludwig Wittgenstein are
perhaps the most notable), Lakatos’s own mathematical orientation was largely
a throwback to the Enlightenment mentality, with the added twist that he treated
the methodological issues surrounding the counterintuitive objects thrown up by
mathematical inquiry just as one would those of any other scientific inquiry. In
other words, he resisted the professional mathematician’s temptation to propose
a special capacity for a priori reasoning that somehow “sees ahead” of ordinary
experience. On the contrary, Proofs and Refutations was designed to show that
mathematicians are no different from scientists in their generation of approxi-
mate solutions, followed by mechanical tests and corrected solutions.33 In other
words, mathematicians may have succeeded in distinguishing their domain of
inquiry from that of physicists, but it does not follow that there is a correspond-
ing distinction in methods. When scientists divide the object-level, philosophers
characteristically re-stake the claim for scientific unity at the meta-level. Perhaps
this is why Hegel’s Owl of Minerva must eventually take flight and not simply
remain perched in its tree!

Because Popper was repulsed by the Hegelian roots of dialectical material-
ism’s teleological vision of history (a.k.a. “historicism”), he failed to see Hegel’s
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32. On the institutional conditions that revived mathematicians’ interest in proof construction, see
Randall Collins, The Sociology of Philosophies: A Global Theory of Intellectual Change (Cambridge,
Mass.: Belknap Press of Harvard University Press, 1998), 697-700.

33. On the history of this “self-corrective” view of scientific inquiry, an enduring legacy of
Enlightenment thought, see Laudan, Science and Hypothesis, chap. 14.



relevance to his own project of critical rationalism. Nevertheless, as Lakatos
fully realized, both Hegel and Popper developed a method of “conjectures and
refutations” whose ancient roots lie in Socratic questioning and Pyrrhonian skep-
ticism. However, Hegel was much less impressed than Popper with Newton’s
deduction of the motions of the planets in Principia Mathematica. Indeed, for
Lakatos, Popper’s hypothetico-deductivism pales beside Hegel’s more consistent
dialectical stance. Contrary to what might have been expected, Popper seemed
(at least to Lakatos) to have confused Newton’s deductive packaging for his
dialectical substance. Lakatos’s self-appointed task, then, was to reinstate
Hegel’s methodological consistency minus Hegel’s willful ignorance of modern
mathematics and physical science, in order to rectify Popper’s rather uncritical
appropriation of Newton. 

The Hegelian method may be captured in the following heuristic (adapted
from 98-99) for generating progress from error. It starts with a definition and pro-
ceeds dialectically:

1. “X is p” = x appears as p to y.
2. But x also appears as ~p to z.
3. (1) versus (2) is undecidable, since either may be seen in error in rela-

tion to the other.
4. Ascend to the meta-level, so that y’s and z’s observations are translated

as complementary parts of a systematic understanding of reality.34

5. Thus, the prospect of absolute falsity of either y or z is converted into
the partial truth of both, so that y and z are legitimately joined in common
inquiry.

According to Hegel, consciousness performs the synthetic move in (4) by con-
sidering what is presupposed by the very fact that (1) and (2) are being com-
pared, namely, that they are interrelated parts of a common whole. Here Hegel
departs from Pyrrho and the classical skeptics, who ended the dialectic at (3) in
a state of mental equilibrium between two undecidable alternatives. This depar-
ture marks Hegel’s turn to idealism, in that he clearly takes consciousness to be
constitutive of the search for truth. The mind is not simply a spectator but the site
in which differences in perspective are first recognized and then resolved. The
resolution occurs as the mind becomes aware of its own role in guiding this
process. Consequently, a self-conscious scientific method should improve sci-
ence’s truth-seeking prospects. 

The modus operandi of the Hegelian method may be understood from, so to
speak, the “subject” and the “object” side of the overall dialectical process. From
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34. The logical structure of this ascent is subject to some dispute. Kadvany follows the custom in
analytic philosophy of interpreting it to mean “neither (X is p) nor (X is ~p) is true,” which has the
virtue of employing the only operator—“neither…nor…”—that alone can provide the basis for an
entire system of deductive logic. However, Hegel’s most trenchant critics, notably Sören Kierkegaard,
interpreted the Hegelian ascent as meaning “both (X is p) and (X is ~p) are true.” The difference
between these two interpretations is subtle but significant. The former implies that a Hegelian syn-
thesis discovers the underlying reality of which y’s and z’s judgments are appearances, whereas the
latter implies that the synthesis merely manufactures a level of discourse that sophistically transcends
the difference between y’s and z’s judgments. 



the subject side, Hegel may be seen as twisting the legal metaphor that has ori-
ented Western thinking about the search for truth since the Greeks. The elusive
“criterion” for deciding between competing knowledge claims originated in the
decision a judge (or jury) needs to make between courtroom adversaries. Hegel’s
innovation here is to recast the judge as an interrogator who seeks the underly-
ing cause of the dispute from a standpoint that is independent of the involved par-
ties. This may extend from collecting evidence that the parties have not them-
selves presented to reconstructing the case in a way that places none of the par-
ties at an advantage. From the object side, the Hegelian method may be seen as
an attempt to separate a form of thought from its medium of expression and to
convey it in a more reliable medium. This captures the intent of the mysterious
process of “sublation” (or “sublimation”) that Hegel claimed accompanied each
synthetic moment of the dialectic. The image that guided Hegel’s understanding
of this process was that of the Second Coming of Jesus Christ, which is to say,
the resurrection of the spirit in a new body. It would be difficult to overestimate
the significance of this image for models of radical conceptual change over the
past two centuries, first in the historiography of art (where Hegel’s own lectures
set the precedent) and later the historiography of science.35

Lakatos learned from Hegel an appreciation of the dialectical method’s reflex-
ive implications, namely, that criticism itself must be applied critically. Criticism
is productive only under certain conditions—for example, not in a research pro-
gram’s early stages. In the great Popper–Kuhn debate that framed Lakatos’s own
dialectical legacy, Kuhn implicitly understood this point much better than
Popper, whose self-styled “permanent revolutionary” approach failed to take to
heart that all innovations are “born refuted.” Lakatos found the Popperian maxim
that science is philosophy pursued by more exact means much too glib. Science
has been distinguished from philosophy by its selective encouragement and
appropriation of criticism. But at the same time, Lakatos also parted with Kuhn’s
conservative complacency, which went to the other extreme of permitting criti-
cism only once a paradigm had already accumulated so many anomalies that it
had entered a state of “crisis.” 

Unfortunately, all the parties to this dispute have subsequently suffered from sys-
tematic misunderstanding. Popper, the philosophical radical who wanted scientists
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35. Roughly speaking, Hegel historicized form and matter in terms of a distinction between “inter-
nal” and “external” necessity (where the latter was deemed to be “contingent” in relation to the for-
mer, even though it has its own logic; nowadays we would say that the internal and external senses of
necessity are “orthogonal” to each other). This distinction was reintroduced to found the academic
study of art history in 1915 by Heinrich Woellfflin, who drew the internal–external distinction to sep-
arate the possibilities for artistic expression in a period (or “style”) from realized pieces of art. The
former corresponds to the perspective of the art historian, the latter to that of the artist. Influenced both
directly (via Alexandre Koyré) and indirectly (via Ludwik Fleck) by this approach, Thomas Kuhn dis-
tinguished between two senses of “paradigm” (“disciplinary matrix” and “exemplar,” respectively) to
capture science’s internal and external necessities, so that the object of historical inquiry turns out to
be what is normally presupposed (for the most part unconsciously) by scientists. Thus, particular sci-
entific achievements are contingent expressions of long-lasting and pervasive forms of scientific
thought. Alhtough Kuhn is most closely associated with this insight, it was probably most thorough-
ly explored by Alastair Crombie, Robin Collingwood’s spiritual heir at Oxford, who founded the his-
tory of science curriculum there. See Fuller, Thomas Kuhn, 51-70.



to recognize how little they lived up to their own ideal of reason, has come to be
remembered as a conservative, simply because he upheld that ideal in its purest
form, which (notwithstanding actual scientific practice) remains the dogma of the
scientific establishment. In contrast, the ever cautious Kuhn, who believed that
philosophical ideals were extraneous—and perhaps even dangerous—to the normal
conduct of science, came to be seen as a radical, simply because his own account of
science failed to invoke such ideals. Finally, Lakatos, whose awareness of the dialec-
tical interplay between philosophical ideals and scientific practice led him to a gen-
uinely “historicist” view of the history of science, came to be dismissed as “ahistor-
ical” simply because he refused to accept that ideals could be fully contained by or
realized in practice. Never has reason been so cunning—and in our own lifetime!

It would seem, then, that the history of the philosophy of science has been one
of endless disappointment, a graveyard for failed scientists and scientific ideas.
However, there is a deeper lesson here, one that one hopes would have met with
Lakatos’s approval. It is a version of Nietzsche’s amplification of Hegel’s mas-
ter–servant dialectic to explain the origins of morality. Nietzsche notoriously
argued that, starting with the Egyptian captivity of the Jews, morality has been the
most effective revenge that the losers in history have had over the winners. The
losers basically intimidate the winners into treating them well and perhaps even
adopting some of their practices, out of fear of what an omnipotent deity friendly
to the losers might do to the winners in the afterlife. Similarly, the history of the
philosophy of science is about scientists on the losing side of first-order disputes
who acquire epistemic leverage by ascending to the second order of inquiry,
namely, the ideals that should guide the conduct of science.36 This explains the
schizoid attitude of practicing scientists, who are at once dismissive of philoso-
phers’ substantive scientific views, while they remain uneasy about whether their
own research practice is sufficiently rational, objective, and so on. However little
their own practice conforms to philosophical ideals of inquiry, scientists feel com-
pelled to justify it in those sanctified terms.37 Thus, science’s own eternal return
of the repressed helps to explain the confused legacy of the philosophy of sci-
ence—not least that of Popper, Kuhn, and Lakatos. 

STEVE FULLER
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36. It is worth observing that this view is seriously at odds with the orthodoxy that has recently
developed around Kuhn’s account of scientific change by paradigm-replacement. After Kuhn, it is com-
monly believed that a “scientific revolution” results in a functional differentiation of inquiry, that is, the
specialization of the old paradigm into two or more new ones, with a net loss of some phenomena cov-
ered by the old paradigm. In contrast, my more Nietzschean approach suggests that the replacement of
the vanquished paradigm importantly involves the incorporation of not only its findings but also its spir-
it—though not the theoretical medium used to express that spirit. For example, once the atomic hypoth-
esis was experimentally proven in the early twentieth century, physics replaced chemistry not only as
the fundamental science of matter but also as the science entrusted with redesigning the world to human
ends, a goal that physics had studiously avoided as the premier branch of “natural philosophy.”

37. The ethnographic case studies associated with the field of Science and Technology Studies take
off from this point. See Bruno Latour and Steve Woolgar, Laboratory Life: The Social Construction
of Scientific Facts (Beverly Hills: Sage Publications, 1979) and Karin Knorr-Cetina, The Manufacture
of Knowledge (Oxford: Pergamon Press, 1981).


