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besides Feyerabend. But Feyerabend's voice in the debates was uniquely
wild. He argued for "epistemological anarchism;' a view in which rules of
method and normal scientific behavior were to be replaced by a freewheeling attitude in which "anything goes;'
Kuhn, Lakatos, and Feyerabend all interacted and developed some of
their ideas in response to each other (with the exception perhaps of much
influence of Lakatos on Kuhn). Feyerabend's most important work (1975)
was written, he said, as a kind of letter to Lakatos, but Lakatos died in
1974 before writing a reply.

7.2 Lakatos and Research Programs
7.1 After Structure

The period after the publication of Kuhn's book was one of intense and
sometimes heated discussion in all the fields that try to understand science.
In this chapter we will discuss some other philosophical accounts of science
devel~ped around this time, all of them developed in interaction with Kuhn
or in response to him.
Then we will pause for a breath, and we'll consider some general patterns in the ideas described in the previous chapters.
First, we will look at the views of Imre Lakatos. Lakatos's main contribution was the idea of a research program. A research program is similar
to a paradigm in Kuhn's (broad) sense, but it has a key difference: we expect to find more than one research program in a scientific field at any given
time. The large-scale processes of scientific change should be understood
as competition between research programs.
It should be obvious from the previous chapters that this was an idea
waiting to be developed. Kuhn's insistence that scientific fields usually have
only one paradigm operating at any time was criticized right from the initial publication of Structure. Lakatos was the first person to develop a picture of science in which larger paradigm-like units operate in parallel and
compete in an ongoing way. Lakatos's own development of this idea has
problems, and it was embedded within a general philosophical program
that has very peculiar features. Shortly after Lakatos's work, another
philosopher, Larry Laudan, worked out a superior version of the same basic idea.
After looking at Lakatos and Laudan, we turn to Paul Feyerabend, the
wild man of twentieth-century philosophy of science.
Feyerabend is the most controversial and extreme figure contributing to
the debates discussed in this book. I called him "the" wild man, even though
there have been various other wild men-and wild women-in the field
102

Imre Lakatos had a remarkable life. Born in Hungary, he was a member of
the resistance to Nazi occupation during World War II. After the war he
worked in politics and was jailed for over three years by the Stalinist
regime. He left Hungary, made his way to England, and eventually ended
up at the London School of Economics working with Popper. Lakatos often claimed that his main ideas about science were implicit in Popper or
were one side of Popper's views. Although there is some truth in this, it is
better to consider Lakatos's ideas in their own terms.
Lakatos's reaction to Kuhn's work was one of dismay. He saw Kuhn's influence as destructive-destructive of reason and ultimately dangerous to
society. For Lakatos, Kuhn had presented scientific change as a fundamentally irrational process, a matter of "mob psychology" (1970, 178), a process where the loudest, most energetic, and most numerous voices would
prevail regardless of reasons. The interpretation I gave of Kuhn in the previous two chapters is very different; in this interpretation Kuhn saw science
as an almost miraculously well-structured machine for exploring the world.
Even the disordered episodes found in revolutions have a positive role in the
functioning of the whole. Lakatos, in contrast, saw the disorder in Kuhn's
picture as no more than dangerous chaos. But Lakatos also saw the force
of Kuhn's historical arguments. So his project was to rescue the rationality
of science from the damage Kuhn had done.
Lakatos had some views about the relation between the history of science and the philosophy of science that are spectacularly strange. Lakatos
argued that historical case studies should be used to assess philosophical
views of science. Fine, so far. But he also said that we should write "rational
reconstructions" of the historical episodes, in which scientists' decisions
are made to look as rational as possible. We should then separately (or
in footnotes) point out places where the rational reconstruction is not an
accurate description of what actually went on. So it is OK to deliberately
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misrepresent what happened in the past, so long as the footnotes set things
straight (see Lakatos 1970, 138 n, 140 n). What matters most is that in the
main discussion we are able to spin a story in which the scientific decisions
come out looking rational. I have never understood why this idea is not met
with more amazement and criticism from philosophers. (Hacking 1983 is
a vigorous exception.)
In among all this, however, Lakatos developed a view of the organization of science that was very influential. This is known as his methodology
of scientific research programs (though he spelled it "programmes;' in the
British way).
A research program, for Lakatos, is roughly analogous to a Kuhnian
paradigm (in the broad sense). The big difference, as I said above, is that
there is usually more than one research program per field at any given time.
According to Lakatos, competition between research programs is what we
actually find in science, and it is also essential to rationality and progress.
This view was applied to all of science,from physics to the social sciences.
A research program is a historical entity; it evolves over time. It will contain a sequence of related theories. Later theories are developed in response
to problems with the earlier ones. For Lakatos, as for Kuhn, it is common
and justifiable for a research program to live for a while despite empirical
anomalies and other problems. Workers within a research program typically have some commitment to the program; they do not reject the basic
ideas of the program as soon as something goes wrong. Rather, they try to
modify their theories to deal with the problem. However, for Lakatos as
for Kuhn, research programs are sometimes abandoned. So a complete theory of scientific change must consider two different kinds of change: (I)
change within individual research programs, and (2) change at the level of
the collection of research programs within a scientific field.
A research program has two main components, in Lakatos's view. First,
it contains a hard core. This is a set of basic ideas that are essential to the
research program. Second, a research program contains a protective belt.
This is a set of less fundamental ideas that are used to apply the hard core
to actual phenomena. The detailed, specific versions of a scientific theory
that can actually be tested will contain ideas from the hard core combined
with ideas from the protective belt.
For example, the Newtonian research program of eighteenth-century
physics has Newton's three laws of motion and his gravitational law as its
hard core. The protective belt of Newtonianism will change with time, and
at any time it will contain detailed ideas about matter, a view about the structure of the universe, and mathematical tools used to link the hard core to real
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phenomena. The nineteenth-century Darwinian research program in biology has a hard core that claims that different biological species are linked
by descent and form a family tree (or perhaps a very small number of separate trees). Changes in biological species are due mostly to the accumulation of tiny variations favored by natural selection, with some other causes
of evolution playing a secondary role. The protective belt of nineteenthcentury Darwinism is made up of a shifting set of more detailed ideas about
which species are closely related to which; ideas about inheritance, variation, competition, and natural selection; ideas about the distribution of organisms around the earth; and so on.
We now reach Lakatos's principles of scientific change. Let us first look
at change within research programs. The first rule is that changes should
only be made to the protective belt, never to the hard core. The second rule
is that changes to the protective belt should be progressive. Here Lakatos
borrowed from Popper's ideas. A progressive research program constantly
expands its application to a larger and larger set of cases, or strives for a
more precise treatment of the cases it presently covers. A progressive research program is one that is succeeding in increasing its predictive power.
In contrast, a research program is degenerating if the changes that are being made to it only serve to cover existing problems and do not successfully
extend the research program to new cases. Lakatos assumed, like Kuhn,
that all research programs are faced with anomalies, unsolved empirical
problems, at any time. A degenerating research program is one that is
falling behind, or only barely keeping up, in its attempt to deal with anomalies. A progressive research program fends off refutation and also extends
itself to cover new phenomena. Lakatos thought that, in principle, we
could measure how quickly a research program is progressing.
Now let us look at the higher level of change in Lakatos's system,
change at the level of the collection of research programs present in a scientific field.
Each field will have a collection of research programs at any given time,
some of which are progressing rapidly, others progressing slowly, and others degenerating. You might be thinking that the next rule for Lakatos is
obvious: "choose the most progressive research program." That would establish a decision procedure for scientists looking at their whole field, and
it would give us a way of deciding who is making rational or irrational decisions. But that is not what Lakatos said.
For Lakatos, it is acceptable to protect a research program for a while,
during a period when it is degenerating. It might recover. This is even the
case when another research program has overtaken it (Lakatos 1971). The
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history of science contains cases of research programs recovering from
temporary bad periods. So it reasonable person can wait around and hope
for a recovery. How long is it reasonable to wait? Lakatos does not say.
Feyerabend swooped on this point (1975). For him it was the Achilles'
heel in Lakatos's whole story. If Lakatos does not give us a rule for when a
rational scientist should give up on one research program and switch to another, his account of rational theory choice is completely empty.
So is there a third rule that tells us how to handle decisions between research programs? Not really. Lakatos did say that the decision to stay with
a degenerating research program is a high-risk one (1971). So Lakatos
might advise the rational scientist to stay with a degenerating research program onlyjf he or she is willing to tolerate a high-risk situation. And
Lakatos is right that different people can reasonably have very different attitudes toward risk. But Lakatos did not follow the suggestion up, to close
the gap in his theory. The tremendous appearance of order and method~
ological strictness in Lakatos's philosophy of science is much undermined
by his failure to say something definite about this crucial point. Feyerabend
was right to see a mismatch between the rhetoric and the reality of Lakatos's
views. Indeed, it sometimes looks as if the whole point of Lakatos's project was to give us a way of retrospectively describing episodes in science as
rational.
This is a good place to emphasize the vast difference between Lakatos
and Kuhn in their underlying attitudes. Kuhn has a deep trust in the shared
standards implicit in paradigms and the ability of science to find a way forward after crises, despite some groping and flailing along the way. For
Kuhn, once we rid our picture of science of some myths, the picture we are
left with is fundamentally healthy; Kuhn trusts science left in the hands of
implicit shared values. Lakatos, in contrast, wants to have the whole enterprise guided by methodological rules-or at least he needs for us to be
able to tell ourselves a story of that kind.
Let us not worry further about the oddities in Lakatos's view. Instead,
we can ask, Does his picture of the structure of science have any useful elements? Once we ask this, I think it is clear that the basic idea of competing research programs is a useful one. Certainly there are some fields where
this seems a far more accurate description of what goes on than Kuhn's
paradigm-based view. Psychology is an obvious example. Current work in
"evolutionary psychology" looks a lot like a research program in something like Lakatos's sense (Barkow, Cosmides, and Tooby 1992).
We might also consider the possibility of mixtures of Kuhn-like and
Lakatos-like stories. In biology, what we often find is consensus about very
basic principles but competition between research programs at a slightly
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lower level. Looked at very broadly, evolutionary biology might contain
something close to a single paradigm: the "synthetic theory;' a combination of Darwinism and genetics. But at a lower level of generality, we seem
to find competing research programs. The "neutral theory of molecular
evolution" is a research program that tries to understand most variation
and change at the molecular genetic level in terms of random processes
rather than natural selection (Kimura 1983). This research program is
compatible with the central claims of the synthetic theory, but it conflicts
with some standard ways in which the synthetic theory is applied to genetic
variation within populations.
In the case of the neutral theory and also in other cases, what we find is
a research program being "budded off" from the mainstream of biology
and being explored for a few decades to see how much it can explain. Then
it may turn out that the limits of the research program are reached, at
which point it is moderated and folded back into the mainstream. That is
what seems to be happening with the neutral theory.
So we now have the tools for describing a range of different large-scale
processes in science. Some fields may have dominant paradigms and Kuhnian normal science. Others may have competing research programs. Some
might have very general paradigms plus lower-level research programs budding off periodically. (Here I should note that the term "research program"
can also sometimes be used to describe different noncompeting approaches
within a single field.)
I have been discussing the usefulness of the research program idea in describing how science actually works. There is also the possibility of normative theories that make use of this concept. But I will not follow up that
idea further within Lakatos's framework. We will return to the topic in the
next section.
I will make one last point before leaving Lakatos. In the last few chapters, I have contrasted Popper, who called for permanent open-mindedness
and criticism, with Kuhn, who endorsed a tenacious commitment to the
basic ideas of a paradigm. This is a standard way of marking a fundamental disagreement between Kuhn and Popper. There is a bit more complexity here, however. Lakatos, as I said, saw many of his ideas as implicit in
Popper. And we can indeed find passages in Popper where he accepts that
theories should not be discarded at the first sign of trouble but, instead,
should be protected initially to see if they can overcome their problems
(Popper 1963, 49; 1970, 55). So is there really no difference, or much less
difference, between Popper and Kuhn on this point? Has Popper retreated
from one of his most basic ideas? Not really. When Popper came to directly
confront Kuhn's arguments on this issue (1970), he did not choose to blur
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the difference between his view and Kuhn's. He said that Kuhnian normal
science does sometimes exist, but it was not nearly as common as Kuhn
said. And more importantly, he regarded it as a bad thing, which should
not be encouraged.

7.3 Laudan and Research Traditions
In an interesting book called Progress and Its Problems (1977), Larry Laudan developed a view that is similar to Lakatos's in basic structure but which
is far superior. Like Lakatos, Laudan thought that Kuhn had described
science 'as an irrational process, as a process in which scientific decisionmaking is "basically a political and propagandistic affair" (1977,4). This
reading of Kuhn (I say yet again) is inaccurate. But Laudan also recognized
the power of Kuhn's discussions of historical cases. Like Lakatos, Laudan
wanted to develop a view in which paradigm-like entities could coexist and
compete in a scientific field. He gave many cases from the history of science
to motivate this picture. So we are heading toward the idea of a research
program. But in an understandable piece of product differentiation, Laudan called the large-scale units of scientific work "research traditions" rather
than research programs.
The difference between Laudan and Lakatos is not just terminological.
Laudan's description of research traditions makes more sense than Lakatos's
account. Lakatos saw the sequence of theories within a research program
as linked very closely by logic; each new theory was supposed to have a
broader domain of application than its predecessor in that research program. And for Lakatos, the hard core never changes. For Laudan, the theories grouped within research traditions are more loosely related. There
can be some movement of ideas in and out of the hard core. Moreover, for
Laudan there is nothing unusual or bad about a later theory covering less
territory than an earlier one; sometimes a retreat is necessary. For Laudan,
theories can also break away from one research tradition and be absorbed
by others. For example, the early thermodynamic ideas of Sadi Carnot were
developed within a research tradition that saw heat as a fluid ("caloric"),
but these ideas were taken over in time by a rival research tradition that saw
heat as the motion of matter.
Another key innovation in Laudan's account is his distinction between
the acceptance and the pursuit of theories.
The philosophies discussed here so far have tended to recognize just one
kind of attitude that scientists can have to theories. Usually the attitude of
a scientist to a theory has been treated as something like belief. Of course,
belief can come in degrees; there are cautiously held and firmly held beliefs.
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Scientists will often-and should often-have only a cautious belief. But
still the idea here is that there is one basic kind of attitude-belief or something like it-though it comes in degrees. Laudan argued that there are two
different kinds of attitudes to theories and research traditions found in science, acceptance and pursuit. Acceptance is close to belief; to accept something is to treat it as true. But pursuit is different. It involves deciding to
work with an idea, and explore it, for reasons other than confidence that
the idea is likely to be true. Crucially, it can be reasonable to pursue an idea
that one definitely does not accept. Someone might have reason to believe
that if the idea was true, it would be of huge importance and the payoff
from working on it would be high. Someone might think that although an
idea is not likely to be true, it should be explored, and that she or he is the
person best equipped to do so. There is a whole constellation of different
reasons that a person might have for working with a scientific idea.
Laudan built the distinction between acceptance and pursuit into his
account of rational decision-making in science. He was able to give some
fairly sharp rules where Lakatos had not. For Laudan, it is always rational
to pursue the research tradition that has the highest current rate ofprogress
in problem-solving (1977, III). But that does not mean one should accept
the basic ideas of that research tradition. The acceptability of theories and
ideas is measured by their present overall level of problem-solving power,
not by the rate of change. We should accept (perhaps cautiously) the theories that have the highest level of problem-solving power. So a scientist
might be inclined to accept the ideas in a mainstream research tradition but
work on a more marginal research tradition that has a spectacular rate of
progress. For Laudan that decision would be a rational one.
With any rule like this, it will be possible to think ofcases where the rule
might lead a person astray. What if a research tradition has a low rate of progress right now, but there is good reason to think it might take off very soon?
This is the kind of possibility that made Lakatos hesitate. Laudan clearly
hoped that the distinction between acceptance and pursuit would help
with this kind of problem, and so it does. But he does not try to lay down
rules that will deal with every possible situation, including all the various
kinds of bad luck. Here we run into a general problem about the aims of
philosophy of science; it is very unclear what kinds of principles a philosophy of science should be looking for. Some think that looking for rules of
procedure, even sophisticated ones like Laudan's, is just a mistake, But it is
fair to say that Laudan was able to give quite an impressive normative theory of science using the idea of competition between research traditions.
Laudan's theory was impressive, but here is an interesting gap in both
theories discussed in this chapter that some readers may have picked up on
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already. Both Lakatos and Laudan were interested in the situation where a
scientist is looking out over a range of research programs in a field and deciding which one to join. But here is a question that neither of them seemed
to ask: does the answer depend on how many people are already working
in a given research program? Both Lakatos and Laudan seemed to think
that it would be fine for their theories to direct everyone to work on the
same research program, if it was far superior to the others. But perhaps
that is a mistake. Science might be better served by some kind of mechanism in which the field hedges its bets. That suggests a whole different
question that might be addressed by the philosophy of science: what is the
best distribution of workers across a range of research programs?
There are two different ways of approaching this new question. One
way is to look at individual choices. Does it make sense for me to work on
research program 1 rather than research program 2, given the way people
are already distributed across the two programs? Is research program 1
overcrowded? Perhaps Lakatos and Laudan thought this question was not
relevant to. their project because it seems to require introducing selfish
goals into the picture. But we can also approach the issue another way. We
can ask, Which distribution of people across rival research programs is best
for science?
Kuhn, interestingly, was aware of this issue, especially in his work after
Structure (e.g., 1970). This is ironic because Kuhn did not think that ongoing competition between paradigms was usually found in science. But Kuhn
did say that one of the strengths of science lay in its ability to distribute risk
by having different scientists make different choices, especially during crises.
Lakatos and Laudan were in a good position to make a really thorough investigation of this issue, but they did not (see also Musgrave 1976). It was
not until more recently that this question was brought into sharp philosophical focus. We will take up the issue in detail in chapter 1 I.
7.4 Anything Goes

Now we turn to Paul Feyerabend, the most controversial and adventurous
figure in the post-Kuhn debates. Feyerabend, like many key figures in this
book, was born in Austria. He fought in the German infantry during World
War II and was wounded. He switched from science to philosophy after the
war and eventually made his way to the University of California at Berkeley, where he taught for most of his career. Feyerabend was initially influenced by Popper, with whom he worked for a year in the 1950S. But by the
early 1960s, he was moving toward the adventurous views for which he became famous. He and Kuhn influenced each other significantly. (In dis-
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cussing Feyerabend after Lakatos and Laudan, I am departing from the
chronological organization of this book).
So what were his notorious ideas? A two-word summary gets us started:
anything goes. Feyerabend's most famous work was his 1975 book Against
Method. Here he argued for "epistemological anarchism." The epistemological anarchist is opposed to all systems of rules and constraints in science. Great scientists are opportunistic and creative, willing to make use of
any available technique for discovery and persuasion. Any attempt to establish rules of method in science will result only in a straitjacketing of this
creativity. We see this, Feyerabend said, when we look at the history of science. Great scientists have always been willing to break even the most basic methodological rules that philosophers might try to lay down. The only
rule that we can be sure will not impede imagination and progress is this:
anything goes.
In defending his position, Feyerabend made use of a range of ideas
about scientific language and the psychology of observation. Like Kuhn,
he thought that rival scientific theories are often linguistically incommensurable (section 6.3 above). He argued that observations in science are contaminated with theoretical assumptions and hence cannot be considered a
neutral test of theory. These arguments were based on speculative ideas
about scientific language, and they are not very convincing. His more interesting arguments are of two kinds. These involve both the history of science and a direct confrontation of some hard questions about how science
relates to freedom and human well-being.
Before launching into this unruly menagerie of ideas, we need to keep
in mind a warning that Feyerabend gave at the start of Against Method. He
said that the reader should not interpret the arguments in the book as expressing Feyerabend's "deep convictions." Instead, they "merely show how
easy it is to lead people by the nose in a rational way" (1975,32). The epistemological anarchist is like an "undercover agent" who uses reason in order to destabilize it. Again we are being told by an author not to trust what
we are reading. It is hard to know what to make of this, but I think it is possible to sort through Feyerabend's claims and distinguish some that do represent his "deep convictions." Feyerabend's deepest conviction was that
science is an aspect ofhuman creativity. Scientific ideas and scientific change
are to be assessed in those terms.
In his article for the Routledge Encyclopedia of Philosophy (1998),
Michael Williams suggests that we think of Feyerabend as a late representative of an old skeptical tradition, represented by Sextus Empiricus and
Montaigne, in which the skeptic "explores and counterposes all manner of
competing ideas without regarding any as definitely established." This is a
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useful comparison, but it is only part of the story. To capture the other part,
we might compare Feyerabend to Oscar Wilde, the nineteenth-century
Irish playwright, novelist, and poet who was imprisoned in England for homosexual behavior. Wilde is someone who liked to express strange, paradoxical claims about knowledge and ideas ("I can believe anything so long
as it's incredible"). But behind the paradoxes there was a definite message.
For Wilde, the most important kind of assessment of ideas is aesthetic assessment. A book or an idea might look immoral or blasphemous, but if it
is beautiful, then it is worthwhile. Other standards-moral, religious, logical-should never be allowed to get in the way of the free development of
art. This, I suggest, is close to Feyerabend's view; what is important in all
intellectual work, including science, is the free development of creativity
and imagination. Nothing should be allowed to interfere with this.
Feyerabend's focus on values and creativity guided his readings of others. His paper "Consolations for the Specialist" (1970) shows him to be
one of the most perceptive critics of Kuhn. Most philosophers of science
found an alarming disorder in Kuhn's view of science. Feyerabend found the
opposite: an incitement for scientists to become orderly and mechanical.
Feyerabend saw Kuhn as glorifying the mind-numbing routine of normal
science and the rigid education that Kuhn thought produced a good normal scientist. He saw Kuhn as encouraging the worst trends in twentiethcentury science toward professionalization, narrow-mindedness, and exclusion of unorthodox ideas.
Feyerabend recognized the "invisible hand" side of Kuhn's story, his attempt to argue that individual narrow-mindedness is all for the best in science. Back in chapter 5, I said that it is often hard to distinguish the descriptive from the normative in Kuhn's discussions. Feyerabend saw this
ambiguity in Kuhn's writing as a deliberate rhetorical device for insinuating into the reader a positive picture of the most mundane type of science.
For Feyerabend, the mind-set that Kuhn encouraged also leads to a lack of
concern for the moral consequences of scientific work.
Feyerabend also argued that Kuhn was factually wrong about the role
of normal science in history. According to Feyerabend, paradigms almost
never succeed in exerting the kind of control Kuhn described. There are always imaginative individuals trying out new ideas.
Feyerabend was not, as he is sometimes portrayed, an "enemy of science;' He was an enemy of some kinds of science. In the seventeenth century, according to Feyerabend, science was the friend of freedom and creativity and was heroically opposed to the stultifying grip of the Catholic
church. He admired the scientific adventurers of this period, especially
Galileo. But the science of Galileo is not the science of today. Science, for
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Feyerabend, has gone from being an ally of freedom to being an enemy. Scientists are turning into "human ants;' entirely unable to think outside of
their training (1975, 188). And the dominance of science in society threatens to turn man into a "miserable, unfriendly, self-righteous mechanism
without charm or humour" (175). In the closing pages of Against Method,
he declares that society now has to be freed from the strangling hold of a
domineering scientific establishment, just as it once had to be freed from
the grip of the One True Religion.
7.5 An Argument from History That Haunts Philosophy

Let us now look at the argument that is perhaps most central to Feyerabend's work. This is an argument from history.
A large part of Against Method is taken up with a discussion of Galileo's
arguments against his Aristotelian opponents in the early seventeenth century (see section 1.5). Galileo aimed to defend the literal truth of Copernicus's claim that the earth goes round the sun rather than vice versa. One of
the things Galileo had to confront was a set of obvious arguments from experience against a moving earth. For example, when a ball is dropped from
a tower, it lands at the foot of the tower even though, on Copernicus's view,
the tower has moved a significant distance (along a huge circle) while the
ball is in the air. All of our everyday experience of motion suggests that the
earth is stationary. These are not arguments from the wisdom of Aristotle
or the sayings of the biblical apostles; they are arguments from what we observe every day. If empiricism in philosophy has any teeth at all, Feyerabend
claims, it entails that people in the seventeenth century had excellent reasons to resist Galileo and believe that the earth is not moving.
Galileo, of course, rejected the arguments. In his Dialogue concerning
the Two Chief World Systems ([1632] 1967), he patiently tries to show that
Copernicus's model is compatible with everyday experiences of motion. If
the earth is moving, then a ball dropped from a tower has a mixed kind of
motion. It is falling toward the earth but is also moving in a huge circle just
as the tower is. Our everyday perception of motion is unable to distinguish
the case where both tower and ball have a circular motion from the case
where neither does.
Galileo defuses the arguments, but he does not suggest that this is easy.
Indeed, he marvels at Copernicus and others who have "through sheer
force of intellect done such violence to their own senses as to prefer what
reason told them over that which sensible experience plainly showed them
to be the contrary" (quoted in Feyerabend 1975, 101).
According to Feyerabend, what Galileo had to do was to create a
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different kind of observational description of the world, one in which descriptions of apparent motion were compatible with the Copernican hypothesis. Only then would the arguments for Copernicanism become plausible. What science had to do, here and in other cases, was to break through
the constraints of an outdated worldview that had permeated even the most
basic observational description. Science, for Feyerabend, is often a matter
of challenging rather than following the lessons of observation.
What we see here is a simple case of something that Feyerabend regards
as ubiquitous. A very basic empiricist principle, of the kind dear to philosophers, would seem to be pointing people in the seventeenth century away
from the scientific theory that we think now to be true. The philosopher
complacently spouts generalities about how science is great because it is responsive to observational data. But history suggests that the principles the
philosopher likes so much would steer us in the wrong direction if people
back in the crucial period had applied them.
Through all the exaggerations, deliberate provocations, jokes, insults,
and outrageous statements in Feyerabend's works, this form of argument
runs as a constant and challenging thread. Are there any principles of
method, measures of confirmation, or summaries of the scientific strategy
that do not fail the great test of the early seventeenth century? Look at the
massiveness of the rethinking that Galileo urged, and the great weight of
ordinary experience telling against him. Given these, would all traditional
philosophical accounts of how science works, especially empiricist accounts, have instructed us to stick with the Aristotelians rather than take a
bet on Galileo? This is the Feyerabendian argument that haunts philosophy
of science.
However, Feyerabend massively overextends his argument, into a principle that cannot be defended: "Hence it is advisable to let one's inclinations go against reason in any circumstances, for science may profit from
it" (1975, 156). Feyerabend claims that because some principle or rule may
go wrong, we should completely ignore it. The claim is obviously crazy.
The policy of catching trains that are scheduled to take you where you plan
to go is a policy that may go wrong. The train might crash. Or if you caught
a different train, you might meet the love of your life on the way. All that is
possible, but no rational person regards these mere possibilities as sufficient
to discredit the rule that it is best to take trains that are scheduled to go
where you want to go. All applications of everyday rules of rational behavior presuppose judgments about which outcomes are probable, or typical,
and which are far-fetched or unlikely. Sometimes we might be able to put
exact numbers on the chances of these different outcomes, but often we
cannot. Sometimes we rely on informal judgment to guide us. In rational
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behavior, nothing is guaranteed, but some policies and rules can be justified despite this. (The modern Bayesian theory of belief and action, which
will be discussed in chapter 14, is based upon this idea.) And what is true
for everyday behavior is true also for science. The mere possibility that a
rule might lead to bad consequences proves very little. We need more than
a mere possibility before we have grounds to doubt a principle. Science
"may profit" from all kinds of strange decisions, but "may" is not enough.
So we have a mixture of good and bad argument in Feyerabend's treatment of these issues. It would be foolish for a philosopher to ignore the
strangeness of having one's favorite principles of theory choice come out in
favor of the seventeenth-century Aristotelians and against Galileo. The example is so important in the history of science that it takes a brave philosopher to ignore it. It is by no means clear that well-developed philosophical
theories do make the wrong call, though. Recall Laudan's rules discussed
in section 7.4 above; they would probably steer us rather well here. These
rules would at least tell us to pursue the Galilean program, on account of
its rate of increase in problem-solving power. And in time, it would become
rational to accept the Galilean view.
7.6 Pluralism and the Ramblings of Madmen
For Feyerabend, science benefits from the presence of a range of alternative
ideas and perspectives. Let us look at Feyerabend's ideas about pluralism
and diversity in science.'
In his 1970 paper about Kuhn and Lakatos, Feyerabend proposed two
general principles that should guide science. We should keep in mind that
"rules are made to be broken" in Feyerabend's view. But the principles are
worth discussing.
The first rule Feyerabend called the "principle of tenacity:' This principle tells us to hold onto attractive theories despite initial problems and
allow them a chance to develop their potential.
That is a start, but if everyone followed this rule, nothing would ever
change. So Feyerabend adds a second principle, the "principle of proliferation." This principle tells us to make up new theories, propose new ideas.
Kuhn says the proliferation of new ideas should wait for a crisis. But
why not put forth new ideas all the time? Thus we reach Feyerabend's ideal
picture of science: we have a population of people happily developing their
theories and also trying to think up new ones. Some pedestrian work is
needed to help develop the existing ideas, but this should not interfere with
the imaginative work.
Feyerabend claimed to be following the tradition of the philosopher and
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political theorist John Stuart Mill. In his classic paper On Liberty ([ 1859]
1978), Mill argued that society benefits from a diversity of ideas and ways
of life. The constant proliferation of new theories creates a "marketplace of
ideas;' in which many options are explored and the best prevail. Some of
Feyerabend's descriptions of ways in which science might benefit from unusual sources of ideas-"the ramblings of madmen" (1975, 68)-were intended as descriptions of inputs into this marketplace. (See also Lloyd
1997.) Feyerabend argued that we can often only perceive the limitations
of our current perspective if we try to step outside it, at least temporarily.
Achieving a novel, external perspective on ideas that we usually assume
uncritically is often the beginning of progress. What we usually consider
"established facts;' including observable facts, are often laden and contaminated with prejudices and outdated ideas. Any source of an external
vantage point is to be valued. Alternative theories, even theories with massive problems, can provide this kind of external vantage point.
These ideas about the need for external vantage points in challenging
familiar assumptions are interesting. And the idea of a marketplace of
ideas is a powerful one. But Feyerabend's account seems to have left out
something very important. And this omission undermines his version of
the "marketplace of ideas" doctrine.
What is missing in Feyerabend's picture is some rule or mechanism for
the rejection and elimination of ideas. Feyerabend gives a recipe that, if it
was followed, would lead to the accumulation of an ever-increasing range
of scientific ideas being discussed in every field. Some ideas would probably
become boring and might be dropped for that reason. But aside from that,
there is no way for an idea to be taken off the table. So a question immediately becomes pressing: what are we supposed to do when we have to apply one of these theories to a practical problem? What do we do when the
bridge has to be built? Which ideas should we use? Not the most "creative"
ones, surely! Feyerabend never gave a satisfactory answer to this question.
If what we really want from science is to have a community full of lively,
imaginative discussion, then Feyerabend's recipe for scientific behavior is
an appropriate one. Science then would be very similar to art. But if part
of the role of science is to guide us in solving practical problems, then Feyerabend's recipe seems completely misguided. If science must be applied to
problems, there must be a mechanism of selection in science, a mechanism
for the rejection of some ideas. Proliferation of alternatives is part of science, and another part is selection among alternatives.
In the last few years, for example, the government of Thabo Mbeki in
South Africa has shown an interest in radical ideas about the causation of
AIDS. According to these ideas, the virus identified by mainstream science
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as the cause of AIDS, HlV, is regarded as either relatively unimportant or
altogether harmless. In reply to the storm of criticism that resulted, Mbeki
has sometimes said that he is simply interested in an open-minded questioning of theories and the exploration of diverse possibilities. Surely that
is a properly scientific attitude? This reply has been rightly criticized as
disingenuous. Science needs the invention of alternatives, but it also needs
mechanisms for pruning the range of options and abandoning some. When
the time comes to apply scientific ideas in a public health context, this selection process is of paramount importance. Then we must take from science the well-supported view that AIDS is caused by a virus transmitted
through body fluids, and we must guide policy and behavior with this view.
Michael Williams, in the encyclopedia article I mentioned earlier, says
the following about how Feyerabend looks in retrospect: "While some of
his views may strike some philosophers as overstated, their general spirit
has some claim to be seen as today's conventional wisdom." I would give
an almost opposite summary. While a few individual pieces of Feyerabend's
view have become something close to conventional, the "general spirit" of
his work involves a principle that is still unconventional because it is clearly
false. This is the principle that we should think of the social role of science
in the same way we think of the social role of art. On the contrary, imagination and creativity are one side of science but not the only side.

7.7 Taking Stock: Frameworks and Two-Process Theories of Science
.In this section I will discuss a general theme that has appeared several times
over the last few chapters. This section is a "time out" from the chronological story central to the book.
The theme I will discuss has reverberated continually through twentiethcentury philosophy and continues to be important. I will introduce it as a
distinction between views about scientific change, or conceptual change
more generally. The distinction is between one-process and two-process
theories. If we are trying to understand scientific change, should we recognize two "levels" in science, with different types of change occurring at
these two levels? More precisely, should we see scientific change as involving (I) changes made within the boundaries provided by a general framework and (2) changes at the level of the frameworks themselves?
The alternative (or rather, one alternative) is to give a unified account,
in which there is no qualitative distinction made between two levels, layers,
or kinds of change.
The opposition between Popper and Kuhn can be used to make the contrast vivid. For Popper, scientific change always involves the same process-
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the cycle of conjecture and refutation. This is what we see at the level of
small changes to details and also at the level of fundamental changes in
worldview. For Kuhn, in contrast, there are two qualitatively different kinds
of change in science; changes within paradigms and change between paradigms involve fundamentally different processes. A paradigm (in the broad
sense) is a clear example of a framework in the sense relevant here. Change
within a framework is guided by principles supplied by the framework. Because frameworks supply these principles, moves between frameworks are
more problematic, hard to describe, and often disorderly.
Let us move to another contrast that is fairly clear and vivid: the contrast between Carnap and Quine. Carnap, in his later philosophy, used the
term linguistic framework and distinguished moves made within these
frameworks from changes made between them. The principles that are fundamental to a framework will appear as analytic sentences if they are explicitly stated. Moves made within a framework involve the assessment and
testing of synthetic claims. For Carnap, many alternative frameworks are
possible, and people can switch between them. These switches, however,
involve a different kind of process from moves made within them. Moves
made between frameworks are not sensitive to particular factual results;
they are sensitive to a kind of pragmatic assessment of the overall usefulness of the framework. If one framework seems not to be working, then we
try another. Carnap's frameworks are "thinner" than Kuhn's; they involve
just basic linguistic and logical rules, not scientific principles.
Quine, in "Two Dogmas of Empiricism" and elsewhere, argued against
this two-layered view of language and knowledge. For Quine, all changes
made to our belief system, whether large or small, involve the same kind of
holistic tinkering with the web of belief. We accommodate experience by
making as few changes as possible and keeping our worldview as simple as
we can. There is no distinction between changes within and changes between frameworks.
How might we decide between a one-process view and a two-process
view? Within twentieth-century philosophy, many people were persuaded
by Quine's holism. These arguments were based on very general considerations and not on the history of specific episodes in science. Quine's most
powerful argument is usually seen to be his claim that there is no way to
mark out the distinction between changes within and changes between
frameworks in a way that is scientific and does not beg the question.
Kuhn, however, had no problem distinguishing normal science from
revolutionary change in actual scientific cases. He saw two processes as a
clear fact of history. And it could be argued that Kuhn was led to important insights via his recognition of this distinction. Recently, Michael Fried-
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man (2001) has argued that Kuhn was right and Quine was wrong on this
point. If we approach actual scientific episodes using the idea of frameworks and the distinction between two kinds of change, we will be able to
make more sense of how the sciences evolved. Quine's claim that we cannot make good sense out of a distinction between two kinds of conceptual
change seems to be based on an overly stringent conception of what we
would have to do in order to recognize two kinds of change.
Is Quine's denial of the two-process view justifiable? Thomas Ricketts,
in a 1982 defense of Quine, tries to say in more detail how Quine might resist a two-process view. Suppose a scientist actually pins a set of basic principles on the laboratory door and insists that these principles constitute his
framework. The principles on the door might change, the scientist says, but
then they will change by a special process. Surely Quine will have to accept
a two-process view in that case? Perhaps not. A scientist might pin some
principles on the door and say they are different, but if Quine is right about
the holistic nature of testing, the actual processes by which the scientist
makes modifications to his beliefs will all be of the same kind. A pragmatic
process of making adjustments to avoid tensions and unexpected observations is all that goes on, whether the ideas being changed are pinned on the
door or not. There is no sense in which the moves made within the framework are "guided by facts" and those made to the framework are "merely
pragmatic;' All changes made to any belief result from the same kind of tinkering with the total network.
So in working out whether the two-process nature of scientific change
is merely an illusion or not, we are led once again to fundamental questions
about testing and confirmation. Still, I would have to say that despite these
problems, the idea of a two-process theory of scientific change certainly
looks like it has been useful to people working on specific cases. Alongside
Kuhn we have Lakatos and Laudan, who have different kinds of two-process
views. As I said earlier in this chapter, we can use the different theories of
Kuhn and Laudan to make distinctions between different kinds of scientificfields-some fields are guided by Kuhnian paradigms, and some involve ongoing competition between research programs. Other fields might
have a mixture of the two. These certainly look like useful distinctions. And
Quine and his allies would concede that usefulness is the ultimate arbiter
in a case like this.
This whole area has been the topic of lively discussion recently, and there
is a lot more that could be said. The ghost of Immanuel Kant hangs over the
whole discussion, as Kant was the first philosopher to develop a detailed
view in which an abstract conceptual framework acts to guide empirical investigation ([1781] 1998). According to Kant, the basicframework that we
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bring to bear on the world is fixed and universal across all normal humans.
We can never escape the framework (and would not want to if we could).
Through the twentieth century, many philosophers found the idea of a "conceptual scheme" or framework appealing but insisted that these schemes
can be changed and are not universal across cultures. Some of the radical
ideas discussed in the next chapter can be seen as combining Kantian ideas
about the role of conceptual schemes with a relativistic view in which alternative schemes are possible.
Not all philosophers of science can be neatly categorized as having
"two-process" views or "one-process" views. Feyerabend is an interesting
case. He recognized the psychological power of linguistic and cosmological frameworks, but he insisted that the imaginative person can resist the
bounds of a framework. Popper, also, rejected the whole idea of frameworks as constraining thought and knowledge. He called it "the myth of
the framework." Feyerabend did not see frameworks as mythical, but he
thought that their bounds could be resisted and overcome.
Another interesting response to these issues is seen in Peter Galison's
work (1997). Galison argues that what we often find in science is that fundamental changes in the different elements making up a scientific discipline
are not in step with each other. Whereas Kuhn described a process in which
there is simultaneous change in theoretical ideas, methods, standards, and
observational data, Galison argues that within physics, fundamental change
in experimental traditions tends to occur nonsimultaneously with fundamental change in theory. This is because of the partial autonomy of these
different aspects of large-scale science; (Instrumentation is yet another tradition, with its own rates and causes of change.) So a big theoretical shift
will be made more manageable by the fact that we can expect other aspects
of the same field not to be changing at the same time. Disruptions happen
more locally than they do on the Kuhnian model, and there are more resources available to the field to negotiate the transitions in an orderly way.
The history of a scientific field shows "seams" of several different kinds,
but these seams do not line up with each other. The structure as a whole is
made stronger as a result.
Galison's picture shows us that there are many options for thinking
about the relation between different kinds of scientific change. We should
not think that there is a simple choice between the one-process camp (Popper, Quine, and Feyerabend in a sense) and the two-process camp (Carnap,
Kuhn, Lakatos, Laudan, and Friedman). The situation is more complicated. And different kinds of frameworks have different roles-we should
not think that Kant's universal conceptual framework has the same role as
one of Laudan's research traditions! These are very different kinds of things.
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I have also not said anything about the distinction between two-process
views that see people as modifying their frameworks and those that see
people as jumping between them. (Maybe in the end there is no difference.)
In any case, the introduction and criticism of two-process views of conceptual change has been a recurring motif in the last hundred years of
thinking about science and knowledge.
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Enemy of Science (Preston, Munevar, and Lamb 2000) is a collection of essays on
Feyerabend. Horgan 1996 contains another great interview.
The Lakatos-Feyerabend relationship is documented in detail in Motterlini 1999.
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Ontology" (1956), which is very readable, by Carnap standards. Another very influential (though difficult) discussion of "conceptual schemes;' which follows up
some of Quine's themes, is Davidson 1984.

