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I can therefore gladly admit that falsificationists like myself

much prefer an attempt to solve an interesting problem by a .
bold conjecture, even (and especially) if it soon turns out to be
false, to any recital of a sequence of irrelevant truisms. We
prefér this because we believe that this is the way in which
we can learn from our mistakes; and that in finding that our
conjecture was false we shall have learnt much about the

truth, and shall have got nearer to the truth.1
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1. K. R. Popper , Cohjéctures & Re.fu"t't-ztioh; London: Routledge & Kegan
Paul, 1969, p. 231; A. E. Chalmers, What Is This Thing Called Science? p.43.
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The maze af proposmons mvolved in a body of knowledge

at some stage in its develppmg:nt will, in a similar way, have
properties that individuals workiné on it need not be aware
of. The theoretical structure that is mpdérn physics is so
complex that it ciearly cannot be identified with the beliefs -
of anyone physicist or group of physié.fsts‘ Many scientists
contribute in their separate ways with their separate skills to
the growth and articulation of physics, just as many workers
combine their efforts in the construction of a cathedral. And
just as a happy steéplejack' may be blissfully unaware of the
implication of some ominous discovery made by labourers -
digging near the cathedral's foundations, so a lofty |
théc')r_etician may be unaware of the relevance of some new

experimental findingkfor the theory on which he works. In

either case, relationships may objectively exist between parts

of the structure independently of any individual's awareness

of thgt felationship'_.'1

So far I have outlined an objectivist view that focuses
on theories as explicitly expressed in verbal or mathematical
propositions. However, there is more to science than this.
There is also the practical aspect of a science. A scienée, at
some sta‘gé i‘n‘its development, will involve a set of

techniques for articulating, applying and testing the theories

1.1bid., p.116.
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of which it is comprised. The development of a science
comes’'about in a way analogous to that in which a cathedral
comes to be built as a result of the combined work of a
number of individuals each applying their specialized skills.
As J. R Ravetz has put it, "Scientific knowledge is .achieved

by a complex social endeavour, and derives from the work .

~of many craftsmen in their very special interaction with the

world of nature”. A full objectivist characterization of a
science would include a characterization of the skills and

techniques that it involves.'
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My . .. thesis involves the existence of two different senses -

of knowledge or of thought: [1] knowledge or thought in the

subjective sense, consisting of a state of mind or of

consciousness or a disposition to behave or to act, and (2]
knowledge or thought in an objective sense, consisting of
problemé, theories, and argumenté as such. Knowledge in
this objective sense is totally independent of anybody's claim
to know; it is also independent of anybody's belief, or
disposition to assent; or to assert, or to act. Knowledge in the
objective sense is knowledge without a kriower; it is knowledge
without a knowing s‘ubject.1 A

Lakatos fully supported Popper's objectivism and |

_intended his methodology of scientific research programmes

to constitute an objectivist account of science. He talked of
"the cleavage between objective knowledge and its distorted
reflection’s in individual minds and in a longer passage he
observed,

...a theory may be pseudoscientific even though it is”
eminently "plausible” and everybody believes it, and it may
be scientifically valuable even if it is unbelievable and

nobody believes it. A theory may even be of supreme

1. KR. Popper, Objective Knowledge, Oxford: Oxford University Press,
1979, pp.108-9.

scientific value even if no one understands it, let alone believe it.
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The cognitive value of a theory has nothing to do

with its psychologihcal influence on people”s minds. Belief,
commitment, understanding are states of the human mind. .

. But the objectivc, scientific value of a theory. . .

‘independent of the human mind which creates it or

understands it." _
Lakatos insisted that it was gssential to adopt an objectivists

position when writing the history of the internal

- development of a science. "A Popperian internal historian

will not need to take any interest whatsoever in the persons
involved, or in their beliefs about their own activities."*
Consequently, a history of the internal development of a
science will be "the history of disembodied science".?

The works of Ptolemy and Al Hazen provided
opportunities‘ for the development of optics that were not
taken advantage of until the time of Galileo and Kepler. In
his investigation of that problem, V. Ronchi, writes, 4 ,

Although we do not know who first invented

spectacle lenses, we do know with some exactness when

1.J. Worrall and G. Curriefeds.], Imre Lakatos. Philosophical papers Volume
1: The Methadology of Scientific Programmes, Cambridge: Cambridge
University Press, 1987, p.1. - ' i

2. Lakatos, "History of Science and its Rational Reconétraction“, p-127.

3. Tbid., pp. 120121,

4. V. Ronchi, "The INfluence of the Early Development of Opticks on
Science and Philosophy”, In Galileo: Man of Science, [ed., E. McMullil],
New York:Basic Books, 1967, pp.195-206.

they were first introduced: somewhere between 1280 and
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1285. Yet the first telescope did not appear until around ‘
1590. Why did it take three whole centuries to put one .
spectacle lens in front of another'r'1
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Feyerabend makes a strong case for the claim that

. none of the methodologies of science that have so far been
proposed are successful. The main, although not the only,
wéy in which he supports his claim is to show how those.
methodologies are incompafible with the history of ohysics.
. Many of his arguments against. the methodologies which I
have labelled inductivism and falsificationism resemble
those that appear in the earlier.chapters.of this book. Indeed,
the views expressed there owe some debt to Feyerabends

writings. Feyerabend convmcmglv argues that

methodologies of science have failed to provide rules

adequate for guiding the activities of s¢ientists. Furthermore,

he suggests that, given the complexity of history, it is most
implausible to expect that science be explicable on the basis

of a few simple methodological rules. To quote Feyerabend
at some length:

1. Ibid,, pp. 127-128.
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The idea that science can, and should, be run

according to fixed and universal rules, is both unrealistic
vernicious. It is unrealistic, for it takes too simple a view of.
the talents of man and of the circumstances which
encourage, Or cause, their development. And it is pernicious
for the attempt to enforce the rules is bound to increase our
professional qualifications at the expense of our humanity.

In add'ition,_ the idea is detrimental to science, for its neglects

the complex physical and historical conditions which

influence scientific change. It makes science less adaptable
and more dogmatic.....
Case studies such as those reported in the precedmg

chaptets. . . speak against the universal validity of any rule.

All methodologies have their limitations and the only "rule”

that survives is "anything goes 1....

...A passage from an article by Feyerabend written a

decade before Against Method illustrates the fact that

“ahvthing _goes” should not be interpreted it too wide a

sense.In that passage, Feyerabend attztnnts to distinguish

. between the reasonable scientist and the crank.

- The distinction does not lie in the fact that the former
["respectabl'e" people] suggest what is plasible and promises
success, whereas the latter [cranks] suggest what is

implausible, absurd, and bound to fail. It cannot lie in this

because we never know in advance which theory will be

successful and which theory will fail. It takes a long time to

1. Paul Feyerabend, Against Method: Outline of an Anarchistic Theory of
Knowledge, London: New Left Bokks, 1975. ' ‘
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decide this question and every si'ngle step leading to such a

decision is again open to revision. . . No, the distinction

between the crank and the respectable thinker lies in the
research that is done once a certain point of view is adopted.
The crank usually is content with defending the point of
view in its original, undeveloped, metaphysical form, and he
is not at all prepared to test its usefulness in all those cases
which seem to favour the opponent, or even to admit that
their exists a problem. It is this further investigation, the
details of it, the knowledge of the difficulties, of the general
“state of knowledge‘ the recognition of objections, which
distinguishes the "respectable thinker" from the crank. The
original content of his theory does not. If he thinks that
Aristotle should be given a further chance, let him do it and
wait for the results. If he rests.content with this assertion and -
does not start elaborating a new dynamics, if he'is
unfamiliar with the initial difficulties of his position, then
the matter is of no further interest. However, if he does not
rest content with Aristotelianism in the form in which it
exists today but tries to adapt it to the present situation in
astronomy, physics, and microphysics, makllng new
suggestions, looking at old problems from a new point of
view, then be grateful that there is at last somebody who has
- unusual ideas and do not try to stop him in advance with

irrelevant and misguided arguments.1 : -

1. Paul Feyerabend, "Realism and mtrumentallsm Comments on the
Logic of Factual Sapport”, In The- Crxtxcal Approache lo Science and
Philosophy, [ed., M. Bunge], New york : Free press, 1964,p.305.
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Feyerabend's’ anarchist theory of knowledge and
mterpretatxons of concepts and the observation statements
that employ them will depend on the theoretical context in
which they occur. In some cases the fundamental pr1nc1ples

of two rival theories may be so radlcally different that it is

not possxble even to formulate the basic concepts of one
theory in terms of the other with the consequence that the
two rivals do not share any observation statements. In such
cases it is not possible to compare the rival theories l_ogxcally.
It will not be possible to logically de.duce-some of the
consetluences of one theory from the tenets of its rival for the
purposes of compatison. The two theories will be
incommensurable. ‘ ; |

One of Feyerabend s examples of mcommensurablllty

is the relauonshlp between classmal mechanics and relat1v1t1

theU According to the former - 1ntmreted reallstlcally,

that is, as attemptmg to describe how the world, both

observable and unobservable,.really is - physical objects

have shape, mass and volume. Those properties exist in
physical objects and can be changed as a result of pthical

mterference In relat1v1 ty theory, interpreted reahst:cally,

propertles suc?\ as shJe mass and volume no longer exist,

but become relations between _c@ects and a reference frame

and can be changed without any physical interaction by

changing from one reference frame to another

Consequently, any observation statement referring to

physmal ob]ects within classical mechanics will have a

different meaning to a similar looking observatlon statement

in relativity theory. The two theories are 1ncommensurable
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and cannot be compared by comparing their logical

conscquences. To quote Feyerabend himself,

The new conceptual system that arises (within

relativity theory) does not just deny the existence of classical

states of affairs, it does not even permit us to formulate

statements expressing such states of affairs. It does not, and

cannot, share a single statement with its predecessor

assuming all the time that we do not use the theories as

classificatory schemes for the ordering of neutral facts. . . the

positivist scheme of progress with its "Popperian spectacles”,

breaks down.1

Other pairs of incommensurable theories mentioned

by Feyerabend include quantum mechanics and classical

mechanics, impetus theory and Newtonian mechanics, and

- materialism and mind-body dualism.

It does not follow from the fact that a pair of rival
theories are incommensurable that they cannot be compared
in any way. One way of comparing such a pair of theories is
to confront each of them with a series of observable
situations and to keep a record of the degree lo which cach
of the rival theories is compatible with those situations,
interpreted in its own terms. Other ways.of comparing
theories referred to by Feyerabend involve considerations of
whether they are linear or non-linear, coherent or
incoherent, whether they are daring or safe approximations
and so on.” ' |

1. Against Method, pp.275-76.
2. "Changing Pattrrus of Reconstruction”, p.365
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If we-are concerned with the problem of theory -

choice,y then a'problem' arises coi\cerning which of the
several criteria of comparison are to be preferred in
situations where the criteria conflict. According to
Feyerabend, the choice between criteria and, consequently,
the choice between incommenéurable theories is ultimately
subjective. o

Transition to criteria not involving content thus turns

- theory choice from a "rational” and "objective"” and rather

one-dimensional routine into a complex discussion

involving conflicting preferences, and propaganda will play

a major role in it, as it does in all cases involving preferences.

In Feyerabeﬁd's view, incommensurability, although

it does not remove all means of comparing rival

incommensurable theories, leads to a necessarily subjective

. aspect of science.

* What remains [after we have removed the possibility
of logically comparing theories by comparing sets of

deductive consequences] are aesthetic judgements,

judgements of taste, metaphzsical. prejudice, religious

' desires, in short, what remains are our subjective wishes.

I accept Feyerabend's view that some rival theories
cannot be compared by merely logical means. However, 1

suggest that his drawing of subjectivist consequerices from

* this fact needs to be countered in a number of ways. If we .

are to focus on the issue of theory choice, then I am prepared
to admit that there will be some subjective element involved .

1. Against Method, p.285.
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when a scientist chooses to adopt or work on one theory
rather than another, although those: choices will be

influenced by "extémal" factors such as career prospects and

availability of funds in addition to the kinds of consideration

mentioned by Feyerabend in the above quotations..
However, I think it needs to be said that, although
individual judgments and wishes are in a sense subjective
and cannot be determined by logibcally compelling
arguments, this does not mean that they are immune to
rational argument. The preferences of individuals can be
criticized, for example, by showing that 'they are seriously
inconsistent or by showing that they have consequences that
the individual holding them would not welcome. I.am
aware that the preferences of individuals are not solely
determined by rational argument and am aware that they
will be strongly moulded and influenced by the material
 conditions in which the individual exists and acts. (A major
change in career prospects is likely to have a greater effect
on an individual's preferences than a rational argument, to
give a superficial example.) Nevertheless, the subjective
judgements and wishes of individuals are not sacrosanct and
are not simply given. They are open to criticism and to
change by argument and by alteration of the material
conditions. Feyerabend welcomes his conclusion that science
contains a subjective element because it offers the scientist a
degree of freedom absent from the "more pedestrian pérts“
of science. I will have more to say about Feyerabend's
conception of freedom in a later section. o

My second kind of respons_é to Feyerabend's remarks on
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: incdmmensurab'ility takes us away from the issue of theory.

Choice. Zahar's case study of the rivalry between Lorentz's
and Einstein's _ _ '

theories, suitably modified in the light of my objectivist
account-of theory change, explains how and why Einstein's
theory eventually replaced Lorentz's. The explanation is in
terms 07 the extent to which AEinstein's theory offered more
obj.ective opportunities for development than Lorentz's, and
the extent to which those opportunities bore fruit when

taken advantage of. That explanation is possible in spite of

" the fact that the theories are at least in'part incommensurable

in Feyerabend's sense, althodgh h .is'not subjectivist. It must
be conceded that subjecﬁVe decisions and choices will be
involved in the conditions specified by the sociological
assumption on which my objectivist account of theory
change depends. The account assumes that there are
scientists with the appropfiate ‘k

skills and resources to take advantage of opportunities for
development that present themselves. Different scientists
and groups of scientists may make different choices when

responding to the same situation, but my account of theory

change does not depend on the individual preferences

guiding those choices.

- 3. Science not necessarily superior to other fields

Another important aspect of Feyerabend's view of
science concerns the relationship between science and other
forms of knowledge. He points out that many
methodologists take for granted, without argument, that

science (or, perhaps, physics) constitutes the paradigm of
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rationality. Thus Feyerabend writes of Lakatos, -

Having finished his "reconstruction” of modern

science, he [Lakatos] turns it against other fields as if it had

already been established that modern science is superior to

magic or to Aristotelian science, and that it has no illuscry

results. However, there is not a shred of an argument of this

kind. "Rational reconstructions” take- v"b-asic scientific
wisdom” for ¢ranted, they do not show that it is better than

the "basic wisdom" of witches and warlo‘cks.1

Feyerabend complains, with justification, that

defenders of science typically judge it to be supperior to

other forms of knowledge without adeguételv investigéting

those other forms. He observes that "critical rationalists" and

defenders of Lakatos have examined science in great detail

but that their "attitude towards Marxism or astrology, or

other traditional heresies is very different. Here the most

‘ superficial examination and most shoddy arguments are

deemed sufficient" He backs up his claim witi\ examples.

Feyerabend is not prepared to accept the necessary

superiorifv of science over other forms of knowledge.

Further, in the light of his incommensurability thesis, he

rejects the idea that there ever can be a decisive argument in

favour of science over other forms of knowledge

incommensurable with it. If science is to be compared with

other forms of knowledge then it will be necessary to

investigate the nature, aims and methods of science and

those other forms of knowledge. This will be done by the

1. Against Method, p.205.




ffolrdl,;‘ﬁ{leéa-gl 4Lf> - dﬂ/ﬂij‘ﬁuﬁ

stddy of "historical records. textbooks, original papers,

records of meetings and private conversations, letters and
the like". It cannot even be assumed, without further

investigation, that a form of knowledge under investigation

- must conform to the rule of logic as they are usully

understood by contemporary philosophers-and rationalists.
Failure to conform to the demands of classical logic may
well be, but is not necessarily, a fault. An example offered by
Feyerabend concerns modern quantum mechanic. To
consider the question whether the modes of reasoning
involved in some version of that theory violate the dictates
of classical logic or not, it is necessary to investigate
quantum mechanics and the way in which it functions. Such
an inveétigation may reveal a new kind of logic operating
which can be shown to have certain advantages, in the
context of quantum mechanics, over more traditional logic.
On the other hand, of course, the discovery of violations of
logic constitute a serious criticism of quantum mechanics.
This would be the case, for example, if contradictions were

discovered that had undesirable consequences; for example,

if it were discovered that for every event predicted by the

theory, the demal of that event is also predlcted 1 do not

' thmk Fevyerabend would disagree with thls latter point, but

nelther do 1 think he gives it due emphasxs = -

Voodoo,istrologv and the like is not a pressing

problem in our society, here and new. We are simply notina -

position to. have a "free choice” between science and
Voodoo, are Western rationality and that of the Nuer tribe. -
Feverabend defends what he refers to as the

113} ﬁu’)i} /? Ve Mﬂub.; el




ﬁ"""’dj}/.iéfaif'f"f'&ﬁl(ljj 44°L . du/'ﬁijfﬁ}jf

"humanitarian attitude”. According to -that attitude,

individual humans should be free and possess liberty in
something like the sense John Stuart Mill defended in his

essay "On Liberty". Feyerabend is in favour of "the attempt

to increase liberty, to lead a full and rewarding life" and

supports Mill in advocating "the cultivation of individuality

which alone produces, or can produces, well developed

human beings. From this humanitarian point of view,

Feyerabend's anarchistic view of science gains support /

because, within science, it increases the freedom of

individuals by encouraging the removal of all

methodological constraints, whilst in a broader context it

encourages a freedom for individuals to choose between

R

science and other forms af knowledge. o

From Feyerabend's point of view the

institutionalizations of science in our society. is inconsistent

with the hum.anitarian attitude. In schools, far e'xampleL

science is taught as a matter of course. "Thus, while an’

American can now choose the relig_ior{ he likes, he is still not

permitted to demand that his children learn magic rather

‘than science at school. There is a separations between state

and Church, there is no separations between state and

science". What we need to do in the light of this, writes

Feyerabend, is to. "free society from the strangling hold of an

ideologically petrified science just'as our ancestors freed us
from the strangling hold of the One True Relgion!" In

Feve}abandfs image of a free society science will not be

given pfeferenc;e over other forms of knowledge or cher

traditions. A mature citizen in a free society is "a person who




;r~lr_'du/'i§r¢u"r‘r’,&a‘€1 é“% dlj/lﬁjf&%u‘b B

has learned to make up his mind and who. has then decided
in favour of what he thinks suits him best". Science will be

studied as a historical phenomenon "together with other

fairy tales such as the myths of 'primitive’ societies" so that

each individual "has the information needed for arriving at a

free decision”. In Feyerabend's ideal society the state is

ideologically neutral. Its function is to orchestrate the

struggle between ideologies to ensure, that individuals

‘maintain freedom choice and do not have an ideology

imposed on them against their will}.

The notion of liberty and freedom of the individual
that Feyerabend has taken over from Mill is open to a
standard objection. That hotion, which views freedom as
freedom from all constraint, overlooks the positive half' of
the issue, namely, the possibilities within a social structure

to which individuals have access. For example, if we analyze

freedoms of speech in our society solely in terms of freedom

from censorship, we overlook issues such as the extent to

which various individuals have access to the media. The

eighteenth century philosopher, David Hume, nicely

illustrated the point I am getting at when he critized John

Locke's idea of the Social Contract. Locke had construed the

social contract as being freely adopted by members of a

democratic society and argued that anyone not wishing to

- subscribe to the contract was free to emigrate. Hume replied,

Can we seriously say, that a poor peasant or artisan has a

1. Science in a Free Society, London: New Left Books, 1978.
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free choice to leave his country, when he knows no foreign

language or manners, and lives from day to day, by the

small wages which he acquires? We may as well assert that a

man, by remaining in a vessel, freely conserts to the.

domination of the master; though he Was éarried on board

while asleep, and must leap into the ocean and perish, the

moment he leaves her

Each individual is born into a society that pre-exists

and, in that sense, is not freely c_hosen. The freedom an

individual possesses will depend on the position he occupies

- in the social structure, so that an analysis of social structure

is a pre-requisite for an understanding of freedom of the

individual. There is at least one place in Against Method

where Feyerabend indicates that he is aware of this kind af

‘point. In a footnote to a remark about freedom of research he

notes:

The scientist is still restricted by the properties of his

instruments, the amount of money available, the inte_lligénce

of his assistants, the attitudes of his colleagues, his

playmates - he or she is restricted by innumerable physical,

physiological, sociological, historical ‘constraints.?’

Feyerabend's subsequent talk of freedom of

“the individual fails to give adequate attention to the

1. The quotation from Huﬁe's "Of the Originél éontract" is in
E.Barker,Social Contract: Essays by Lock, Hume and Rousseau, London
Oxford Umversxty Press, 1976,p.156.

2. Against Method, p.187.
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constraints operating in soc‘iety.1
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Accordmg to an alternative view, which I will call

. instrumentalism, the theoretical component of science does

not describe reality. Theories are understood as instruments

designed to relate one set of observable states of affairs with

~ others. For the instrdmentalist, the moving molecule’s

referred to by the kinetic theory of gases are convenient

fictions enabling scientists to relate and make predictions

‘about observable manifestations of the properties of

gases,Whilst the fields and charges of electromagnetic theory
are fictions enabling scientists to do likewise for magnets,

electrified bodies and current-carrying circuits. (e i)

1. What Is This Things Called Scieyce? pp. 136-143.




