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ABSTRACT

This thesis is concerned with that branch of the history of science which takes as its central problem
the question of scientific progress, defined as the growth of knowledge and understanding about the
world. It is an area of enquiry which has been suppressed, in recent years, by the development of
historical methodologies which eschew all epistemological deliberations and their established

ramifications.

This thesis, therefore, addresses itself to the following areas. In Chapter One consideration is
given to the degree to which the present ascendancy of contextual, social history of science depends
upon formulating methodological strategies that deny the very legitimacy of a progress history of
scientific ideas. These strategies are shown to depend upon the old definition of internalist, intellectual
history of science, which drew upon related areas in the philosophy of science. Some basic arguments
in favour of the possibility of progressive histories of scientific ideas, which have been/igpor_ed by the
discipline as a whole, are rehearsed. Chapter Two is devoted to an account of how a present-day
philosophy of science, aim-oriented empiricism, offers a solution to the problem of induction which, by
demonstrating that scientific rationality has a historical dimension, provides a suitable historiographic
framework for a progress-oriented history of scientific ideas. Chapter Three examines the work of
Galileo in the light of this new historiographic framework. Firstly, it is demonstrated to be an option
for exegesis, an account of how ideally rational science ought to be which does not rationally
reconstruct the past. Secondly, it illuminates Galileo’s work in significantly new ways, demonstrating
that by making explicit the metaphysical dimension already implicit in Galileo’s methodology, his
work can be shown to have an underlying unity - and be part of a progressive tradition - in ways which
other interpretations, distracted by the seeming disunity at the methodological level, fail to
appreciate. Finally, Chapter Four considers the possibility of a beneficial, reciprocal relationship

between developments in the philosophy of science and in progressive histories of scientific ideas.
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CHAPTER ONE

CRITIQUE OF CERTAIN TRENDS IN THE HISTORY OF SCIENCE

Social History of Science and the Concept of Scientific Progress

This thesis is concerned with that branch of the history of science which takes the
central problem to be scientific progress, defined as the growth of knowledge and
understanding about the world. The question which started me thinking about these issues,
paradoxically, involves the scarcity of present-day contributions to this area. Why does no- I
one, or at least hardly anyone, consider the progress of scientific knowledge any more? It IS} ‘
not so very many years since such a notion seemed an obvious and reasonably unproblematic
form of exposition for the history of science. Indeed there is an interesting disciplinary point
to be made here: more than a few historians - and I mean here historians whose subject areas
lie outside the realm of science, such as historians of art and architecture, ancient
civilizations, politics, warfare, society, and economics - still do regard the history of science
as a special case.' They tend to hold that because of its peculiar and heavily intellectual, or
ideas-oriented, subject matter, it is not altogether susceptible to the same methodological
and historiographical pronouncements that non-scientific history is. However, a great many
contemporary historians of science would disagree with this because their discipline is
increasingly, sometimes it seems overwhelmingly, studied in terms of social considerations
which eschew all epistemological deliberations and their established ramifications. Anyone
talking or writing about such entities as knowledge and progress (and for that matter,
rationality, objectivity, and verisimilitude) is liable to be told that such entities cannot do any
analytical work in the history of science. They are peremptory definitions, they are banal,

! This was brought home to me during a conversation with Professor Arthur Marwick at an Open University
history symposium held in Cambridge in 1996.



they cannot help the aspiring historian of science to get any kind of a purchase on the past.
The question that therefore needs to be asked, is ‘is this sort of position entirely
unproblematic and are the kinds of criticisms that it levels at the older forms of exposition
sustainable?’.

Examinations of explanations of scientific progress and change have occasionally
surfaced in recent years. In a book entitled Scrutinizing Science, edited by Donovan and the
Laudans, a methodological approach is taken to a range of philosophical theories of
scientific change. This is done in the expressed hope that a rigorous comparison with
relevant historical evidence might produce a survivor among the competing theses that
would give an ‘empirically well-grounded picture of the workings of science’ and (by
implication) provide a historiographical framework too.') Although well aware that
attempts to bring together histories and theories would raise considerable conceptual and
methodological problems, the editors decline to address these problems in any depth.” In
their summing-up eleven of the original thirty-eight theses survive, rather than the hoped-for
one. All eleven are somewhat modified and in fact most of them have only survived the
testing in a highly qualified form. David Gooding, who is sympathetic to many of the aims
of the editors, called it ‘a worthy start which everyone interested in the philosophical import
of historical studies should read with care.’ 1 1 think the emphasis has to be very much on
the word ‘start’. Paul Hoch, who is less sympathetic, regards Scrutinizing Science as being
like,

a new philosophical meta-methodology of rational scientific appraisal which, it is maintained,

has been shown to be applicable to all (or nearly all) ‘cases’ - but which rarely if ever brings in

the relevant social processes in the relevant research communities and their relations to broader

social/historical structures.!’]
Clearly any attempt to establish credible relations between history of science and
philosophical inquiry must be very careful to address the problems which make such
criticism possible.

In addition to this sort of overview there have also been recent works which deal with
the growth and development of ideas over a given time span and in a restricted area. For

example, one calls to mind Shapiro’s Fits, Passions, and Paroxysms, which charts the
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fortunes of the ideas contained in Newton’s theory of fits of easy transmission and easy
reflection of light up to the 1830s.”! This book can be said to deal with the growth of
knowledge insofar as it details the overthrow of Newton’s ideas about coloured bodies and
ideas which he rejected, such as the possible chemical nature of light, by a new idea. This
idea was that the colours of bodies are due to selective absorption and it led to a new field of
study that is still a part of knowledge - absorption spectroscopy. Then there is the collection
of essays published in honour of Stillman Drake, Nature, Experiment and the Sciences,

8] in which the focus is on authors such as

Essays on Galileo and the History of Science,
Alhazen, Galileo, Lavoisier, Darwin, Hertz, Einstein and others, all considered to be of the
greatest importance in the growth and development of our knowledge of nature and for the
‘revolution’ they brought about in their scientific fields.

Progress histories as such, of course, are not confined to works which, generally
speaking, have some affiliation with the old intellectual, internalist interpretations:
mainstream history of science is still broad enough to include some considerations of
scientific progress.  For example, there are those who use the comparative method. The
essence of this approach is to compare in order to detect differences, which will help to
isolate the distinctive characteristics of different societies and illuminate the causes of
fundamental historical changes. This approach tends to go hand in hand with contextualism,
the commitment to the ideal of studying historical episodes and events within their own
contexts. Some comparative approaches accept that one of the factors shaping the context
is the intellectual factor. One of the best examples I know of, particularly for its
comprehensive geographical and socio-cultural scope, is D. A. Goodman and C. A. Russell,
The Rise of Scientific Europe 1500-1800 which, although emphasising the importance for
scientific progress of developing social structures, admits that there are plenty of occasions

when invoking purely external causes is distorting to the historical record.> However,

2 For example, it is argued that a socio-political purpose may have been one of a number of factors favouring the
adoption and exposition of Newtonianism in England but that to try and uphold the socio-political case more
strongly is to ‘lose oneself in a labyrinth of circular arguments, ambiguous labels and unsubstantiated assertions’,
Goodman, D. A. and Russell, C. A., The Rise of Scientific Europe 1500-1800, Sevenoaks: Hodder and Stoughton/The
Open University, 1991, 258,



interesting though this type of history of science can be, it does not amount to the kind of
history of progress which I have in mind, as the following quote must make clear.

This book does not pretend to be another history of science, setting out to provide a
comprehensive history of scientific ideas. But the chief features of the development of European
science are described within a comparative framework. Scientific developments in different
countries and at different times are compared and contrasted to discern the effects of varying
social, political and intellectual conditions. Various explanations of scientific growth will be
examined, and tentative conclusions proposed for the emergence of modern science in Europe,
especially in Western Europe, in the period 1500-1800. Large historical problems do not

receive immediate, definitive solutions - only gradual illumination, ")
Colin Russell exemplifies the approach of the book and of the comparative method itself
when he cautions against the ‘easy view’ that Newtonianism was the true explanation for the
progress of science in Europe in the eighteenth century. In support of this claim he cites the
existence of rival movements, such as Hutchinsonianism and Cartesianism, he tracks the
differential rate of the dissemination and acceptance of Newtonianism throughout the
various countries of Europe, and he emphasizes the complexity of the Newtonian synthesis
of science, religion, and philosophy.®! In The Rise of Scientific Europe the growth and
development of scientific ideas is not the subject of the historical study but rather part of the
relevant context, one of the contributory conditions which has to be evaluated in conjunction
with various other explanations for the emergence of modern science. In contextual history
as understood today, historical resources for the writing of history are no longer seen as
‘internal’ and ‘external’ because that is held to prejudge the question of what is to count as
‘science’. The methodology requires the contextual examination of science and scientists in
their socio-cultural settings, relying on ordinary historical causes, or natural human
processes, to provide the explanations.’

However, having said all that, surely it is at least legitimate for the history of science

to take, as a fundamental problem, the question of how science has made progress? If this is

granted it still leaves open questions concerning what the progress of scientific knowledge

3 The most recent Arts Foundation course produced by the Open University teaches precisely this methodology in
the history of science blocks, presenting it as the current orthodoxy. See A 103, Block 4 and Block Six, Milton
Keynes: The Open University Press, 1998. The course material explicitly denies that knowledge can ever be
cumulative and progressive. This is how present-day undergraduates are expected to tackle the history of
science.

10
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the elucidation of the various strands which comprise an explanation for the former also
serves to shed some light on the latter.

The history of science itself has a long history but for much of that time its accepted
structure, its orthodox form, was encapsulated by what is now known as the internalist
approach, the belief that improvements and changes in such intellectual entities as scientific
beliefs, theories, methodologies, and procedures are primarily, although not exclusively, the
result of a logical sequence of progressive developments within science itself. Closely
associated with this was the categorizing of the history of science not as a social, political, or

economic history but as an intellectual history, a history of ideas. The compatibility of the

internalist approach with a progressive, intellectual history is immediately obvious:
intellectual developments in science, such as new theories, concepts, or methodologies, are
easily attributable to the dynamics internal to science itself. Indeed, this style of dealing with
the history of science as the development of intellectual issues internal to itself, flourished
until the early nineteen-sixties. It was at this time that weaknesses began to be perceived:
history of science defined in this way had too heavily theoretical a character, sometimes
making it less than accessible, and it had a tendency to concentrate on a complex array of
intellectual issues evolving through the articulation and development of purely intellectual
concepts, which meant that social factors (which might well have been relevant) were largely
ignored.* Indeed, the nineteen-sixties is a good place for the interested inquirer to begin to
search for some answers to the problem of the disappearing history of the growth and

improvement of scientific ideas.’

4 Although, of course, there had been influential broader philosophical critiques: Burtt, E. A., The Metaphysical
Foundations of Modern Physical Science (rev. edn.), London: Routledge and Kegan Paul, 1932; Butterfield, H., The
Origins of Modern Science (2nd. edn.), New York: Macmillan, 1957; Cassirer, E., Der Erkenntnisproblem in der
Philosophie und Wissenschaft der neuren Zeit, 2nd. edn., 2 vols, Berlin: Cassirer, 1911.

5 History of science developed originally as a study that was integral to the progress of science because it was
perceived to be beneficial to science. The fact that there had been continuous development in some branches of
the discipline, such as astronomy, engendered an acceptance of the notion that historical sensibility was fruitful
for the continuing advance of all areas of science. By the eighteenth century this consciousness of the role that
the past had to play in the present development of science had progressed to the point where the historical
dimension was often held to be imperative for the effectiveness of any exposition of a particular science. Joseph
Priestly maintained that the historical exposition was essential to the effective exposition of the science of optics.
(Priestly, J., History and the Present State of Discoveries relating to Vision, Light and Colours, 1772). Thomas
Thomson wrote, ‘The object of this work is to exhibit as complete a view as possible of the present state of chemistry;
and to trace at the same time gradual progress from its first rude dawnings as a science to the improved state which it
has now attained. By thus blending the history with the science, the facts will be more easily remembered as well as
better understood; and we shall at the same time pay that tribute of respect to which the illustrious improvers of it are

12



At a fairly general level it is probably fair to say that the tendency away from
intellectual, progressive historiographies initially received much support from five main
areas.’ Firstly, studies on the intellectual context of sixteenth- and seventeenth-century
natural philosophy; by scholars such as Yates, Pagel, Rattansi, McGuire, Webster, and
Debus, dem&nitra{éd that what had been regarded as the interhal rationaﬁty of science must
be widened to include the ideology of all kinds of belief systems.” These belief systems,
paradoxically, comprised precisely those elements of cultural and social life - alchemy,
hermeticism, magic, mythology, religious sectarianism, occultism - which had traditionally
been regarded as the antithesis of science. Secondly, around about the same time, external
or social history of science began to challenge the accepted notion that it should confine
itself to studying necessarily peripheral social factors, such as the educational or financial
determinants of scientific work, and began increasingly to define itself as the study of the
social conditioning of the theoretical belief systems of science. Thirdly, from the nineteen-
seventies onwards, there was the growing influence of the sociology of scientific knowledge.
This drew on the work of Mary Douglas, Wittgenstein, Durkheim, Mannheim, and also on
anthropology.® It was, in addition, influenced by the carefully detailed empirical historical

Justly entitled.’. (Thomson, T., System of Chemistry, 1822 edn.). The nineteenth century saw the decline in the
popularity of the historical method of exposition but the gradual rise of the idea that the history of science might
be a bona fide study in its own right, and this concept was finally enshrined in professional academic
respectability around the time of the Second World War. The first man to actually argue in favour of history of
science in its own right was perhaps Paul Tannery (1845-1904) but Georges Sarton (1885-1956) is generally
regarded as the father of the discipline. The demise of the intellectual tradition in the history of science can be
dated to the years following the publication of T. S. Kuhn’s The Structure of Scientific Revolutions, Chicago:
University of Chicago Press, 1962.

¢ A good example of this is furnished by Open University history of science courses. Between 1974 and 1988 the
OU produced histories concerning how scientific ideas develop and progress within a framework both theological
and metaphysical. See, Science and Belief: From Copernicus to Darwin, AMST 283, and Science and Belief: From
Darwin to Einstein, A 381. Since 1991, they have been teaching a social history of science based on the
comparative approach, see Goodman, D. A. and Russell, C. A., The Rise of Scientific Europe, Sevenoaks: Hodder
and Stoughton/The Open University, 1991.

7 See, for example, Yates, F., Giordano Bruno and the Hermetic Tradition, London: Routledge and Kegan Paul, 1964;
‘The Hermetic Tradition in Renaissance Science’ in Art, Science, and History in the Renaissance, ed. C. S. Singleton,
Baltimore, 1968: Pagel, W., Paracelsus: An Introduction to Philosophical Medicine in the Era of the Renaissance,
Basel and New York: Karger, 1958: McGuire, J. E. and Rattansi, P. M., ‘Newton and the Pipes of Pan’, Notes and
Records of the Royal Society, 21, 1966, 108-144: Webster, C., The Great Instauration, London: Duckworth, 1975:
Debus, A. G., “Fludd, Gilbert and the Weapon-Salve’, Jour. Hist. of Med., October 1964; ‘Renaissance chemistry and
the work of Robert Fludd’, Ambix, vol. xiv, 1967; ‘Mathematics and nature in the chemical texts of the Renaissance’,
Ambix, vol. xv, 1968.

% See, for example, Douglas, M., Purity and Danger: An analysis of concepts of pollution and taboo, London:
Routledge and Kegan Paul, 1966; Natural Symbols, London: Barrie Jenkins, 1970; Implicit Meanings, London:
Routledge and Kegan Paul, 1975, part IIl; Cuitural Bias, London: Royal Anthropology Institute, 1978: Durkheim, E.,

13



research of such scholars as T.S. Kuhn and partly facilitated by developments in the fourth
area, the philosophy of science, which seemed to indicate that it was impossible to
reconstruct science as rational and progressive. Fifthly, there was the general failure among
academics who were actively concerned with progressive historiographies to produce a
historical methodology that was both progressive and non-anachronical. Examples of this,
to be considered later, are Bachelard and recurrent history, Lov\ej@ and invariant historical
themes, and Holton and thematic analysis. Hand-in-hand with this fifth academic area went
the perennial problems associated with Whig historiography.”  In order to bring some
organisation into the ensuing analysis, I propose to separate those scholarly endeavours
which can be said to have had more influence on the demise of the history of scientific ideas
and the concomitant development of a social history of science, the first four, from the fifth,
which was more significant in weakening the credibility of progressive histories as such.
Obviously dividing them into two categories like this is somewhat artificial because all these
factors are interrelated. Ideas of rationality and progress, for example, are closely linked
insofar as they are primarily related to the concept of knowledge. Progress is progress in
knowledge; rationality is defined with regard to knowledge. Before we can address the
problem of whether we can know that science makes progress there is the prior problem of
what it means to assert that science makes progress towards increased knowledge of truth.
All scientific theories so far produced have been (strictly) false and no sense can be n}ade of
the idea that one false theory can be closer to the truth than any other. If séientiﬁc
knowledge cannot progress towards the truth, objectively established, what can it progress
towards? Clearly, the problems within the philosophy of science had some influence on the
progressive aspect, as well as on the intellectual aspect of the history of scientific ideas and

perhaps also on the concept of progressive histories in general. Equally the widening of the

Selected Writings (1899) (ed and trans. A. Giddens), Cambridge: Cambridge University Press, 1972: Mannheim, K.,
Ideology and Utopia: An Introduction to the Sociology of Knowledge, London, 1936. Wittgenstein’s influence has
tended to come through his claim that to understand a language is to understand a ‘form of life’ and, as
developed in Winch, P. G., The Idea of a Social Science and its Relation to Philosophy, London: Routledge and Kegan
Paul, 1958, stimulated extensive debate about the methodology of the social sciences.

/ s Whig history is a historiography dating from the late seventeenth century and it has had great influence in

' various areas of historical study. Its most obvious characteristic is the elevation, with scant regard for historical

context, of any past figure, event, or concept which had advanced ideas which accord with ‘present-day’ views,
that is to say, ideas current at the time in which the historian was writing and which were deemed to be
transcendent and eternal by virtue of having been anticipated, and even fought for, for so long.

14



ideologies of belief, the more bullish attitude in the social history of science, and the
developments in the sociology of scientific knowledge had their part to play, either by
directly undermining the concept of a progressive history of scientific ideas or by offering
apparently less problematic ways of doing science history. However, I have already stated
that I do not propose to examine either fhe interrelation between the areas under discussion
or their relative importance, one to the other, in the decline of histories of the progress of
scientific knowledge. The fifth area, being more concerned with the notion of progress in
history, sits more logically with considerations about Whig history and to separate the areas
in this way makes for easier handling. Where there are significant overlaps and
interrelations within my ‘social’ category which also have important consequences for my
‘progressive’ category, such as are to be found between the philosophy of science and the

sociology of scientific knowledge, I will deal with them.

Influences on the Development of a Social History of Science

The first two developments, the widening of the ideologies of belief and the increased
interest in sociological accounts of ‘action’, also had their role to play in a more significant
development and were in their turn, perhaps to a greater degree in the case of social history
of science, influenced by it. This development may be characterized in terms of the
consensus which, over the past thirty years, has formed around the historiographic
framework which sprang from the work in the philosophy of science of Quine, Feyerabend,
and Kuhn,'® and in particular around Kuhn's book, The Structure of Scientific Revolutions.®’
The key issue concerned demarcation: could science be analysed as a community activity,
just like any other, or not? More particularly, with regard to histories of scientific progress,
it was Kuhn’s definition of a revolution that was fundamental. A Kuhnian scientific
revolution was founded in a theory of the practising scientific community, whose
practitioners were persuaded to throw off the existing paradigm by means of values which

acted to inform rather than dictate rational choice. His correct diagnosis that there was

10 See, for example, Quine, W. V., ‘Two Dogmas of empiricism’ in From a Logical Point of View, Cambridge, Mass.:
Harvard University Press, 1953; Word and Object, Cambridge Mass.: Harvard University Press, 1960: Feyerabend, P.,
‘Problems of empiricism’, in Colodny, R. G. (ed.), University of Pittsburgh Series in Philosophy of Science, Englewood
Cliffs, N.J., vol. ii, 1965, and vol. iv, 1970.

15



something amiss with existing theories of rationality "%

spawned a notion of rationality that
concentrated on the impossibility of there being an algorithm which could dictate rational
change and thereby function as a device to let objectivity into science.'’ Therefore it seemed
that everything within a framework must be unavoidably relative to that framework. In
addition to relativist frameworks there were the related factors of the underdetermination of
theories and the apparent incommensurability of paradigms.’> Quine indicated that
scientific theories are never logically determined by data, so that there are always in principle
alternative theories that fit the data more or less adequately.'"! He further argued that any
theory may be falsified by adjusting the extra-empirical criteria for what counts as a good
theory; equally any falsified theory can be rescued by apparently contradictory data. As
Quine recognises no separate category of a priori truth, the extra-empirical criteria, which
can be seen to change between different times and different peoples, can have neither

empirical nor rational underpinnings.'

The implication is that they could be explicable in
social terms. The apparent incommensurability of competing paradigms, which was stressed
by both Kuhn and Feyerabend ¥ in the nineteen-sixties and seventies, reinforced this
tendency and led to the belief among some historians of science that if no philosophy of
science can reconstruct science as rational, then no philosophy of science can be used to
reconstruct the progress of science through history as rational. If there is no universally
applicable conception of scientific rationality then there can be no way to make rational

sense of scientific progress defined as the growth and improvement of scientific knowledge

"I Which isn’t to say, of course, that Kuhn argued that science is neither objective nor rational. What he said
was that ‘existing theories of rationality are not quite right’ and ‘there are some limitations of objectivity’. See
‘Objectivity, Value Judgement, and Theory Choice’, in The Essential Tension, (1977). It was the lack of any one,
superior algorithm that he emphasised.

12 For a comprehensive list of works up to 1980 which acknowledge the influence of Kuhn see, Gutting, G. (ed.),
Paradigms and Revolutions, Notre Dame, Indiana: University of Notre Dame Press, 1980, particularly that part of the
exhaustive bibliography dealing with the philosophy of science, the history of science, and the sociology of
science, 324-333, .

'3 Quine rejected the concept of analytic truths (truths which hold by virtue of meanings) and asserted that ‘any
statement can be held true come what may, if we make drastic enough adjustments elsewhere in the system’, (‘Two
dogmas of Empiricism’, 1953). Later, he developed his most famous doctrine, the ‘indeterminacy of translation’,
concluding that there are no objective facts about which words and sentences have the same meanings. (‘Word
and Object’ 1960)
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and understanding about the world." Social factors would, for that reason, seem to

constitute a better historiography of science.

Therefore, the original movement towards a social history of science was, to a degree,
dependent upon a serious and seemingly unchallengeable critique directed against
contemporary philosophy of science by certain philosophers of science. As I have indicated,
the trend received additional support from developments in the old ‘internal/intellectual’ and
the old ‘external/social’ approaches to the history of science. Mary Hesse encapsulates this
as follows:

Conflicting scientific paradigms or fundamental theories differ not just in what they assert as
postulates, but also in the conceptual meaning of the postulates and in their criteria of what
counts as a good theory: criteria of simplicity and good approximation, of what it is to be an
‘explanation’ or a ‘cause’ or a ‘good inference’, and even what is the practical goal of scientific
theorizing. All such differences are inexplicable by the logic of science, since they are precisely
disputes about the content of that logic. The historian must make them intelligible by extra-

scientific causation. ['’!
However, it is necessary to say that problems within the philosophy of science were not
restricted to being directly influential upon the history of science but were also filtered
through the medium of another discipline: the sociology of scientific knowledge (SSK)
became an influential strand within social history of science from the early nineteen-
seventies. SSK developed its arguments partly on the strength of the lack of a satisfactory
logic of science and the concomitant impossibility of thereby getting around the problems of
induction (the traditional problem of the rationality of science) and of verisimilitude. The
lack of such a logic negated the possibility of establishing any propositions with absolute
certainty and even if knowledge is generally agreed to be conjectural there is still no way of

getting round the problem of the underdetermination of the theories that go to make up

4 Also influential here is work by Hanson and Polyani, drawing on Wittgenstein and the German gestalt
psychologists. During this time Polyani considered at length what goes on in the mind of the scientist. Polyani,
M., Personal Knowledge: Towards a Post-Critical Philosophy, London: Routledge and Kegan Paul, 1958; The
Scientific Imagination, London: Routledge and Kegan Paul, 1966. Like Kuhn, he stressed the way in which science
as an activity depends on the existence in the scientific community of bodies of tacit knowledge. It was Hanson
who suggested that a conceptual revolution in science is analogous to a gestalt-shift, in which relevant facts come
to be seen in a new way. Following Wittgenstein, Hanson distinguished between ‘seeing that’ and ‘seeing as’ and
identified the latter, the gestalt way of seeing, as being significant in the history of science. Hanson, N. R.,
Patterns of Discovery, Cambridge: Cambridge University Press, 1958, 5-24; Constellations and Conjectures,
Dordrecht: D. Reidel, 1973; Wittgenstein, L., Philosophical Investigations, New York: Macmillan, 1953, 193-207.
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scientific knowledge, no rationale that will select just one theory from equally many others
which agree with available evidence. Steven Shapin has summarized the development of
some of the principal themes succinctly and drawn out the link between SSK and social
history of science.

Accbrdingly, early SSK took it as a primary task to create a legitimate space for sociology
where none had previously been permitted, in the interpretation or explanation of scientific
knowledge. In just that sense, SSK set out to construct an ‘anti-epistemology’, to break down
the legitimacy of the distinction between ‘contexts of discovery and justification’, and to develop
an anti-individualistic and anti-empiricist framework for the sociology of knowledge in which
‘social factors’ counted not as contaminants but as constitutive of the very idea of scientific
knowledge (e.g. Bloor 1975, Law 1975, cf Fuchs 1992: Ch 2). SSK developed in opposition to
philosophical rationalism, foundationalism, essentialism, and, to a lesser extent, realism. The
resources of sociology (and contextual history) were, it was said, necessary to understand what it
was for scientists to behave ‘logically’ or ‘rationally’, how it was that scientists came to
recognize something as a ‘fact’, or as ‘evidence’, for or against some theory, how, indeed, the
very idea of scientific knowledge was constituted, given the diversity of the practices claiming
to speak for nature (Bloor 1984a, b, Collins 1981b). (4]

What SSK also demonstrates, given this scenario, is the somewhat problematic nature of my
division between the areas which have been most beneficial to the development of the
‘social’ and those which have been most deleterious to the survival of the ‘progressive’.
SSK reinforced what some sections of the philosophy of science seemed to be saying with
regard to the impossibility of ever being able to make rational sense of the concept of the
growth and improvement of scientific ideas. To attempt, for example, to produce
confirmatory evidence for the existence of unobservable entities in a series of well-confirmed
theories by invoking the concept of scientific progress within that series, is to invoke
progress in order to establish the existence of progress. The growth and improvement of

scientific ideas appeared, as a concept, to be in deep waters.

A Closer Look: Social History of Science Over Twenty-Five Years
The ‘strong programme’ or Edinburgh School, which was perhaps the earliest
recognisable group to be covered by Shapin’s exposition, accepted the apparently

inescapable relativism inherent in the Kuhnian analysis, and the concomitant ban on histories
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*(_)_f i the progress of scientific knowledge. They also accepted the fundamental
metiiédéibgical principle implied by Kuhnian history of science (and central to much post-
Kuhnian history of science), which is the belief that past science must be treated
contextually, in its own setting and in its own right. Furthermore, as constructivists, they
held that the pattern of reality in whose terms we work and in whose terms we define
rationality is, in truth, our own construct. All our constructs and means of construction are
culturally specific and can only be judged relative to the culture that produces them. In
addition to a commitment to contextualism, constructivism and relativism, the ‘strong
programme’ also promoted itself as,

essential to the history of institutions, the history of ideas, anthropology, sociology, and cognitive
psychology because all of these disciplines account for the diversity of systems of knowledge,

their distribution and the manner of their change. ) (my italics)
To oppose relativism and constructivism, and to grant certain forms of knowledge, such as
scientific knowledge, a privileged status is to pose a ‘real threat to scientific understanding
of knowledge and cognition’.' Mary Hesse, in the act of giving a certain amount of

support to the ‘strong thesis’, argued that instead of believing that analyses

of ‘our’ language, rationality and science will reveal the presuppositions of any possible
language, rationality and science (we ought rather to take note of) the suggestions coming from

the history of science and philosophy, the anthropology of other cultures, and Marxist analyses
of ideology, that ‘our’ language may be relatively culture-bound. (171

Elsewhere she asserts that we ought to learn from ‘cross-cultural understanding’ and in
order to show the sort of ‘scientific’ understanding of our own culture that we show
towards others, we ought, in the words of Hollis and Lukes, ‘to grasp it from within, which

implies, of course, that objectivity is an internal standard.’ %

Consequently, any
intellectual or value judgements which might be invoked to delineate the special position of
scientific knowledge, or to demonstrate how it has progressed, are unavoidably the product
of a framework that is being imposed upon the past: this guarantees the impossibility of ever
coming to a proper, objective, detached, scientific understanding of scientific knowledge!
The ‘scientific’ task is to investigate ‘specific local causes’ of beliefs because there are

always inescapable local modes of ‘cultural transmission, socialization and social control.’
(191
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The ‘strong programme’ is further characterized by four principles held to be
characteristic of both an adequate sociology of knowledge and a proper account of science.
David Bloor set down the principles of Causality, Impartiality, Symmetry, and Reflexivity in
Knowledge and Social Imagery.”® The Impartiality Principle is the requirement that there
must be no judgement made between any epistemic classification, such as success and
failure, truth and falsehood, or rationality and irrationality, all of which require explanation.
The Symmetry Principle is the idea that as explanation does not vary with the epistemic
status of the belief explained, it can be categorized as symmetrical. The Principle of
Causality states that to be truly scientific one must look for the causes of beliefs, treating
belief (or knowledge) as if it were an effect, rather after the manner of any scientific study.
The ‘social’ is prior to the ‘natural’. The Principle of Reflexivity is the idea that the
Causality principle also applies to the beliefs of the ‘strong programme’ and sociology of
knowledge in general - such knowledge is also an object for scientific study. When Barnes
summed up the methodological requirement encapsulated by the Impartiality Principle he
signalled an important departure from Kuhn’s ideas.

What matters is that we recognize the sociological equivalence of different knowledge claims.
We will doubtless continue to evaluate beliefs differently ourselves, but such evaluation must be
recognized as having no relevance to the task of sociological explanation; as a methodological
principle we must not allow our evaluation of beliefs to determine which form of sociological

account we put forward to explain them. *!!

This rejection of intellectual or value judgements had the immediate effect of seriously
undermining intellectual history of science in a way that Kuhn never intended, for although
he denied the possibility of any context-independent standards of inference and evaluation,
he believed that evaluative criteria which would allow one to judge theories in terms of their
accuracy, simplicity, fruitfulness, etc., offered a way around the problem.” Barry Barnes
however, explicitly justified the relevance of Kuhn’s ideas to a sociological approach to

science,?’!

seizing on the notion that scientific rationality is founded in the general agreement
of the scientific community, and arguing that the values it works with, even though they act
to inform choice rather than dictating it, are necessarily and irredeemably context-

dependent.
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Fundamental theoretical transitions in science are not simply rational responses to increased

knowledge of reality predictable in terms of context-independent standards of inference and

evaluation. (24]

Barnes regards Kuhn’s pronouncements upon rationality and his evaluative criteria as an
unfortunate lapse in an otherwise unblemished record of interpreting the development of
science as part of a specific form of culture.**! Drawing heavily, although not equally, upon
developments within the four academic areas which comprise my ‘social’ category, the
proponents of the ‘strong programme’ decided that in any complete account of an episode in
the history of science the determining factors had to be social causes. They noticed that in
the history of science even the most celebrated scientists appealed to external as well as
internal considerations. They noticed that in the philosophy of science recent developments
had been much concerned with underdetermination and incormnensurabih’ty,15 and the fact
that it was apparently impossible to abstract even elementary facts from the observational
framework within which they had been identified. They also noticed that much of post-
Kuhnian philosophy of science could only explain science and its history in non-progressive,
relativist terms and, much influenced by{ﬁ);\thaJSSK had to say, they concluded that the
only solution must be that science is, in truth, the domain of the sociologist. The decisions
which scientists make cannot be based on rational considerations involving an internalist
approach and value judgements because that would violate the methodological principle
which denies that our evaluations of beliefs can ever be allowed to influence the form of
sociological account which is put forward. Kuhnian science was practised within a relativist
social framework and, at a stroke, seemed to justify, by being an instantiation of something
which must be investigated from within, the entire sociology of knowledge approach.

The upshot of this for histories of the progress of scientific ideas is not promising: all
aspects of history, even intellectual ones, can be fully construed in terms of interests of
various descriptions, which reduces the intellectual dimension to the status of an
epiphenomenon. This suggests that not only are histories of the progress of scientific ideas
out of the question but 1élso ?’ru:tellectual histories that adhere to the fundamental

methodological principle of treatmg the past in its own right and on its own terms. The

'S This was particularly true of the Kuhn-Feyerabend programme of the 1960s and 1970s.
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