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The Essential Tension. Selected Studies in Scientific Tradition and
Change. By Thomas S. Kuhn. Chicago & London: The University of
Chicago Press, 1977. Pp. xxiii4-366. $18.50/£12.95.

Philosophical Papers, Volume i:'!The Methodology of Scientific
Research Programmes. By Imre Lakatos. Edited by John Worrall
and Gregory Currie. Cambridge: Cambridge University Press, 1978.
Pp. viii4250. £9.00. :

By a happy coincidence Imre Lakatos’s philosophical papers, gathered
into two volumes, have appeared nearly simultancously with a collection

of some of Thomas Kuhn’s hitherto widely scattered writings on the hListory
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and phu..ophy of science. These volumes ofler more than simply yet another
confrontation between their authors’ widely canvassed views, for they may
very well introduce new modulations into the debate which will be of special
interest to historians of science. The Kuhn and Lakatos on view here often
bear litde resemblance to their respective public nages, and the diflerences
may be consequential for one’s understanding of the real points of contention
between then.

Students and colleagues of Kuhn (and here 1 declare an interest: will
e dedighted (o find the man himsclf, not sorne spectre projected from responscs
to Structure of scientific revolutions (hercafier SSR). He emerges as a historian
of science possessed of daring synthietic imagination and great sensitivity to
the problems of the ficld, both institutional and intellectual. '

As for Lakatos, his essavs, when rcad separately at different times in
the past, always seemed to capture some of his well-known personal brilliance.
Read at one go, the essays suggest a different picture (Lakatos:, the real
Lakatos?). The sheer rcpetitiveness of his message begins to betray a certain
tendentiousness and a worrying historical naivety. The vaunted wit tends
toward petulance; the finesse seems to degenerate into argumentative slight
of hand; his noble philosophical quest for rationality veers toward the
mystifications of Popper’s ‘third world’. '

The essential tension consists of an important autobiographical preface
followed by fourtcen papers, all but two of which have appeared previously,
roughly divided into ‘Historiographic’ and ‘Metahistorical studies’. I intend
to concentrate upon the latter, which span the years 1957-73, for they disclose
much about the growth of Kuhn’s central theses not revealed in the text of
SSR. Thev also highlight and help explain some of the peculiarities of that
work; and, morcover, they bespeak a working heuristic {or the study of the
dynamics of scientific practice, more plausible and more flexible than that
in SSR, ard more open to development in dialogue with the sources. The
six historiographical papers are clearly meant to be propaedeutic to the
metahistory, but the three most properly historical of these papers actually
achieve litile in this regard. The early ‘Concepts of cause in the developmcn/t
of physics’ bears the stamp of Kuhn’s initial attempts at the sympathetic
and non-whiggish ‘unpacking’ of outmoded systems of physical thought.
It adds litde to one’s understanding of Kuhn’s metahistory, better pointed
up clsewhere. ‘Energy conservation as an example of simultaneous discovery’
is a famous and ambitious piece whose manifest and hidden signiﬁcancés
are best discussed after an analvsis of the metahistory. The third study and
the most recent paper included here, ‘Mathematical versus experimental
traditions in the development of physical science’, is a bold attempt to give
new shape to the history of physics from the Greeks to the advent of classical
physics in the mid-nineteenth century. Because of its wide scope, and because
it raises issues well outside the normal terms of Kuhn’s philosophy of science,
any critical discussion of this paper would exhaust this review, and so I leave
it to the carelul scrutiny of its intended audience.*

The three remaining historiographical papers—The relations between
the history and the philosophy of science’ (hitherto unpublished), ‘The relations
between history and the history of science’, and “The history of science’—are
all loosely concerncd with the status and role of history of science as a discipline,
and its relation to the fields of scicnee, history, and philosophy. They contain
fascinating and rather homespun reflections upon Kuhn’s experience as a
teacher and scholar and they should be read by all historians of science, who
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are probably similarly besicged. Nowhere is the gap between the real and
the mythical Kuhn more apparent. He literally agonizes over the nature
(and future) of the history of science, and he shows that his very least ambition
is to establish the literal text of SSR as a party line for the writing of history.
These papers also suggest that Kul's main project is not to build o
methodology, a theory of appraisal, or an account of rationality; that he is
first and foremost a historian interested in constructing usable and corrigible
licuristic interpretative schemas for the thinking and writing of the history
of science. All this, 1 think, is crucial for understanding Kuhn’s metalistory.

The metahistorical studics open with three classic papers written prior
(hercafter HSSD),
“The function of measurement in modern physical science’  (herealter
FMMPS), and ‘The essential {ension: tradition” and innovation in scientific
research’, The first of these was finished in late 1961, well after the other two.
Kuhn states, however, that the core ideas it contains pre-date the composition
of the paper on ‘Energy conservation’ in 1957. Presumably this is why it
opens the metahistory. Indecd, a close reading suggests that it was more
seminal than even Kuhn suspects.

What interested Kuhn was the notion that siguificant scientific discoveries
arc not simple ‘events’ in which a new fact or law is slotted into the rising
edifice of scientific knowledge. Significant discoveries arise from complex
historical processes and they alter the structure of knowledge through which
they are produced, rather than simply adding to it. First, a striking difficulty
must stand out against a well-developed framework of theory, theory-guided
technique, and expectation. ‘Anomalics’, Kulm was already writing, ‘do
not emerge from the normal course of scientific rescarch until both instruments
and concepts have developed sufficiently to make their emergence likely
and to make the anomaly which results recognizable as a violation of expectation’
(pp. 173-4). There follows a struggle, theoretical and experimental, to render
the anomaly law-like and to fit it into the accepted categories of cxplanation.
This work issues in what we might term a ‘feed-back’ effect upon the web
of techniques and concepts against which the anomaly arose (pp. 175 {L).
T'he ellect can be part ol alarge ‘apheaval” of established ‘theory and practict?’,
such as the discovery ol oxygen in the chemical revolution; or it can be subtle,
like the supposed effect of the discovery of Uranus upon the expectation that
further similar patterns of anomaly would henceforth best be explained by
postulation of additional plancts, rather than by invoking some other
explanation.

As M. D. King observed some time ago, this paper issued a revolutionary
challenge to positivist philosophy of science and to orthodox Mertonian
sociology of science.? 1t threatened the former by questioning the idea of
the simple unilincar and cumulative development of scientific knowledge.
1t more implicitly threatened the latter by hinting that the proper object
of study in the sociology of science is not the cluster of overriding Mertonian
values supposedly constitutive of all science, but rather the institutional,
social, and political processes by which explanatory frames are produced,
maintained, and altered by significant discovery. Kuhn, 1 would suggest,
never fully realized the radical potential of HSSD. This may scem paradoxical
in the light of Kuhn’s subsequent carcer and the notoriety of SSR; yet I think
it was precisely Kuhn’s subsequent work on revolutionary theory change
which foreclosed the richest cpistemological and sociological implications

of HSSD.
What is most notable in HSSD is the way Kuhn initially focused upon
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a concept of ‘significant discovery’ which cut across his later division between
normal and revolutionary science.3 The fluidity and scope of the concept
of ‘significant discovery’ meant that Kuhn effectively stood at a turning point
at which there were two main alternatives for the future dcvclo]mi’(\nt of
his idcas. )

One might have explored in more detail, as Kuhn did not, the notion
that the feed-back of significant discovery can be exerted on any onc or more
of the elements analytically discernible within a living research tradition;
e.g. the central concepts and their systematization, the (thcory—bound),
techniques and procedures of research, the standards of relevance of different

sorts of problems, the norms of adequacy of proffered solutions, the number .

and weighting of the aims and goals of research. The metaphor of normal
science as ‘puzzle solving’ could then have been replaced by the view that
even relatively normal research involves frequent significant alteration of
the rules of play—if'it is ‘puzzle solving’, the pieces, the rules, and the ultimate
‘p%cturc’ are all continually open to non-trivial revision.4 Moreover, one
might have come to sce that scientific actors are always in what could be termed
a hermencutical situation; they always have to make interpretations and
informed judgements about how the elements in the framework of practice
are to be revised in the light of some work itself judged to be ‘significant’.
This in turn could have large implications for the sociology and social history
of science. Rather than supplying an understanding of the social forms within
which can thrive some autonomous method productive of cumulative truth,
sociological analysis would be essential for understanding the very creation,
content, and dynamics of scientific knowledge. One would see that processcs
such as (1) recognizing and evaluating ‘important’ problems; (2) judging
(and enforcing judgements of) the ‘significance’ of proffered solutions; and
(3) negotiating the nature of the feed-back adjustments to be made, are all
inescapably social processes, inextricably bound up with the particular
cognitive, evaluative, and power political structures of the discipline. I suggest
that if one passed through thesc sorts of stages one would then approach,
by means of a historical short-cut, the very sorts of enriched, cognitively-
and sociologically-sensitive heuristic pictures of maturc scicnce which onc
now finds in such sophisticated ‘post-Kuhnian’ historian-sociologists of science
as Ravetz, Dolby, Mulkay and Edge, to name a few British examples.s

Kuhn’s own thought followed the other main alternative. He assimilated
all significant change to catastrophic revolutionary alteration of theory and
practice, to change of ‘world-views’ in fact. Correlatively, the hitherto
subordinate and unarticulated motion of tradition-bound practice and
expectation was worked into the concept of normal science as ‘paradigm’-
guided puzzle solving. These moves from HSSD created Kuhnian philosophy
of science and the terms of the future debate over progress, rationality, and
revolution. They simultaneously tended to obscure the possibilities of the
first alternative line of development, though at times hints of them appeared
between the lines.$

The autobiographical remarks in the preface help explain why Kuhn
followed this path. Trained as a theoretical physicist, his initiation into the
history of science came when, as a member of the Socicty of Fellows at Harvard,
he was asked to give some lectures on the history of physics.7 Slumbering
in an untutored whiggism, Kuhn could not make sense of Aristotle’s often
apparently nonsensical and downright erroneous statements. Then,
enlightenment: Kuhn grasped intuitively what he would soon scc proposed
systematically in the writings of Koyré and Metzger—outmoded philosophical,
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scientific, and cosmological systems cach have their own sui gemeris inner
rationality, cogency, and coherence, which the historian must penetrate.
Kuhn, starting to work scriously in the history of science, presumably gathered
that il sciences are such hermatically sealed thought-worlls, then significant
change in science must be more problematic than usually thought. HSSD
probably reflects such carly concerns. But I would gucss that Kuhn’s burgconing
fascination with this basically Collingwoodian metaphysics, soon buttressed
by excursions into B. L. Whorf, N. R. Hanson, and Gestalt psychology, carried
him beyond HSSD and deformed the concept of ‘significant discovery’ into
that of revolutionary collapsc of scientific world-views. Once he was moving
this way, his crucial achievement was not the notion of revolutionary change,
for that was largely derivative, the cause rather than the consequence of his
outgrowing HSSD. Instead it was the invention of ‘normal science’. This
conception was necessary to differentiate science from the other sorts of
enterprises—philosophy, ideology, metaphysics—which could also be treated
in Collingwoodian terms. Science, unlike these, made progress, at least in
normal periods, and its revolutions were if anything less irrational, since they
grew out of normal scicnee and resolved themsclves aroumd new solutions
to anonmalics focused by the previous nornial dispensation.

The reader can trace the vestiges of most of this in FMMPS, where
normal science takes shape, and in “The essential tension’ (the essay of 1959),
where the ‘paradigm’ began its career. Though Kuhn states that the rclations
between the metahistorical essays and SSR are obvious (p. xvi), there are
points here which are likely to be missed by readers of SSR even now. It is
first of all absolutely crucial to sec that the conception of normal science was
forged entirely within the context of thinking about highly elaborated
mathematico-éxperimental sciences. Here the rescarch puzzles are solely
quantitative puzzles and they mainly involve attempts to improve the precise
degree of ‘fit" between mathematicized theory and quantified experiment.
The basic dynamic attributed to normal science in bringing on crisis and
revolution depends upon its quantitative character, for the main and most
reliable signal of an anomaly is failure to solve a problem to the currently
agreed standard of precision. For the Kuhn of FMMPS anomalics arc matters
of decimal places; they are not matters of wild or fantastic effects. Morcover,
normal scicnce is progressive mainly in extending the range of the phenomena
it can command precisely, and in improving the degree of that precision.
Finally, the value placed on increasing precision may often be enough to
justify a radical shift of conceptual framework. In short, nothing about the
original version of normal science is untouched by considerations of precision
and quantification. This raises the question of why Kuhn and his critics and
supporters alike tend to eschew the general problem of whether the concept
of normal science is transferable to qualitative and classificatory forms of
rescarch? One does tend to ask whether a given science “fits Kuhn’s model’,
but this usually depends upon having already drained the terminology of
normal science of its original quantitatively biased connotations.

In a similar fashion the genesis of the ‘paradigm’ can still be informative
about SSR. T the preface o The essential tension Kulin explains how, having
scen in FMMPS that normal science is about consensus, that it is a ‘mopping-up
operation that consolidates the ground made available by the most recent
theoretical breakthrough’, he then needed to specify of what the consensus
consists. After he failed to find the shared explicit definitions of concepts and
correspondence rules preached by philosophers of science, Le struck upon
shared cxemplary problem solutions, which teach by cxample the meaning
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and function of concepts, and which scrve as models for further ‘mopping-up’
researches. This was the original sense of ‘paradign’’. Soon alterwards it
began a cancerous growth. Lvery clement or object about which there is
conscnsus n normal science became a paradigm or part ol one: texthooks,
problem scts, mectaphysical commitinents, models, symbolically expressed
law-sketches, and so on. But Kuhn is perhaps not in a position to point out
that his concentration on shared clements enfeebled the claimed sociological
character of the concept of normal science. Since normal rescarch had been
made rather trivial and mechanical, sociology of science would consist in
identifying the agreed elements facilitating practice and thosc who hold them.
But if normal science is rclatively dynamic and is qualitatively altered by
the significant results it gencrates, then sociology must also address the problens
of how a shifting consensus is produced, maintained, and frequendy
re-negotiated.

Two papers published after SSR, ‘Logic of discovery or psychology of
rescarcl’ and ‘Second thoughts on paradiging’, find Kuhn defending himsell
against the critics. The first cssay derived Iromu the 1965 Bedtford College
symposiwm on ‘Criticism and the growth of knowledge’.® In it he assails
Popperian falsificationism as a framework for understanding the lived dynamics
of scientific research. His message is that because Popper docs not deploy
the normal/revolutionary science distinction his philosophy falls into a number
of systematic interpretative errors.9 The argument works rather well because
Kuhn can play his strong suit, a gencral grasp of the tradition-bound character
of rescarch in mature scientific fields. When, however, he has to defend and
clarify normal scicnce and paradigms, he is less convincing, as “Sccond thoughts
on paradigms’ demonstrates.

The latter paper aims to clucidate the overgrown concept of a paradigm
and to develop its original mcaning as an exemplary discipline-founding
(or -altering) technical achievement. On the first issue all Kuhn really
accomplishes is the unpacking of some of the clements originally conflated
in the concept. The excmplary technical achicvement reappears as an
‘exemplar’ and it, along with some of the other clements-—-metaphysics, modcls,
textbooks, symbolic representations—are dubbed the ‘disciplinary matrix’,
an ordered array of discipline-specific elements. This may well help readers
of SSR, but it does nothing to lift Kuhn out of the confines of his limited post-
HSSD sociological problecmatic. He is still reshuflling the same pack of cards.

The attempt to explain ‘exemplars’ and why they make a difference to
the course of scientific practice is marginally more successful, but not 1 fear
fully convincing even to sympathetic readers. In Kuhn’s example of knowledge
gained through ‘exemplars’, ‘little Johnny’ acquires a rudimentary conceptual
schema, categories of geese, ducks, and swans, by a process of ostension of
instances, and without the mediation of explicit definitions, lists of criteria,
or correspondence rules. So far, so good, perhaps. Kuhn then argues that
little Johnny, so ‘programmed’ will react differently to anomalous and
borderline instances from somconc who deployed explicit delinitions and
criteria of classification. Furthermore, i many cases Johuny will create
fewer conceptual difficultics for himsclf in understanding the world. But
what can we make of this for the casc of actual science? T'here, on Kuhn's
own showing, possession of cxcmplars docs not exhaust the disciplinary matrix,
so there is no such stark contrast betwcen purely exemplar-mediated knowledge
and delinition- and correspondence-rule-mediated knowledge. The judging
and interpreting normal scientist is hardly just juggling unarticulated exemplars.

Only in the hitherto unpublished ‘Objectivity, value judgment and theory
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docs Kuhn'step beyond SSR to develop his position in asignificant
wours 1o show that Kuhnian theory change is not an
though there s no decision :\Igm‘llhm therve is o
d persuasion structured in terns ol cortain
Soalucs’ shared within the community. The values ir} question arc not the
Mertonian oncs of ‘universalisny’, ‘comumunisin’, dlsmtgrcstcdqess I:mfi
‘organized scepticism’. Surprisingly, they arc the sorts of things ph‘lloso(iy wers
have often thought of as objcchycly xd,enuhabll(t criteria of the ‘goo 'HCTS
of a theory, c.g. ‘accuracy’, ‘§0n51stc1,1cy (bot,h intra- and mtcrl—thfiorctlca )i
‘scope’, ‘sunplicity’, and ‘fruitfulness’. Ku’hn‘s potent'lal’ly vastly nnpor_L?nl’
claim is that ‘the simple’, ‘the consistent, tl_lc precisc’, and ‘the Irul_tu{
arc not simply given or perccived in a situation. Scientists arc commltt.c‘(
to them as ideals, and must judge and interpret whether :”l}ld to what.dpgu,c
a given state of aflairs instantiates or promises them. Fypically, diffcrent
scientific communities will differ in the sclection and relative weighing and
interpretation of these values, and even \_wlhm a normal SClCllll’l{llC hl.:q(?}l-l'm]-
scientists (or groups thercof) may lml(lisllghlly bul consequentia 14y i (111[1;;
constetlations, inlerpretations, zm(! wclgllmgs oi' thent. No meta-scienti 1](;
logic or mcthod can dictate that a given selection will lead to grcalcr‘prggr‘cssr..
Values, their choice, weighing and intcrpretation do alter over tnlng (éln
historically explicable ways) but gencerally they change more slowly than do
conceptual structures.

These contentions (and I h

choice’ (1973)
new way.'* He ende:
irrational process and that
good deal of rational argument an

ave elaborated them a bit beyond Kuhn's

text for the purposes of argument) amount to a radical claim fork-thc
thoroughgoing historicity of scientific practice: scicntists cannot aVO{d ma mtg
judgements which depend upon the skilled interpretation of the C}}err}tlsta e
of play in the light of values the 1.1umbcr,'nat.urc and \VClgllll)g_ of which f"«rc
theémselves historically evolved, socially mmptamcd and yet in principle always

nextricable from this tissue of judgements

re-negotiable. Scientific knowledge is inext y 0 thi
and iitcrprctations; in fact they may be identified with it. Lakatos, onc could
w that scientific rationality could ov

infer, must be in gross crror to presun enlific n; could o
should consist in a nou-interpretative, alnwost :Ylgm"l.llmnc, decision procedure.
But neither does all this render scientific rationality somechow subjective or
ould indeed say that it makes scientific rationality a typically
human form of rationality, that is, a species of value-conditioned practxlcal
judgement. At this point the implicatlonsjof the paper link up with that longi ??t
first alternative issuing from HSSD. For if Kuhn were to elaborate these
themes, he would, I believe, wind up with qonclusxon§ of the following sort:
revolutions cannot consist in Gestalt shifts and in conversions without pe'rsuaslx)on
(and judgement); and normal science cannot be trivial puzzle-solving, but

rather is a tissue of judgements and decisions about the matters (1) to (3)

mentioned above on p. 304. But Kuhn, it must be said, shows no inclination
: it these themes.*? o
fm thle;ktc(:) ‘%gjgctivity, value judgment and theory qhoicc’: the onc remamuflg
metahistorical study, ‘A function for thought experiments’, addresses a much
wider realm of issues than Kuhu carves Cxpll(?ll‘l)" to acknowledge, and in so
doing it threatens some of the grand themes of SSR. Kuhn argues pcrsua_swc{y
that thought experiments do not merely reveal inconsistencics 1 prcv1outs} y
hicld conceptual schemes. Instead they must be }mdcrstood to co}nccrn ldl’c
relation of concepts to nature; they ‘can alter one’s kn.ow.lcdgc oflt 1e vi/or f
In this respect they arc, as Kuhn points out, very similar to that class o]
significant real experiments which  occasion copsulcrablc conceptua
transformations. The rcmarkable point is that the kinds of transformation

irrational. One ¢
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discussed, in a Galilean thought experiment w.l in examples of Piaget’s
real experiments with children, are not catastrophic Gestalt shifis, hut rather
couceptual ‘reforms’ or ‘revisions’.ss Kuhu, in other wordsshias unwittingly

veered close o the pre-SSR notion of significant discovery’. Na chasm of

an incllable Gestalt shift —now a rabbit now a woll’—separates the carlicr
and later concepts; the dircction and extent of conceptual alteration is
intelligible on the basis of the carlier state. This cssay is virtually the only
place in the Kuhnian corpus where the inner semantic processes Invaolved in
a concept change are discussed, and they hardly scem 1o fit the more extrenie
formulations in SSR. Kuhn, however, virtually admits that he missed the
significance of the ideas in this paper when he writes that it had “little influcnee
on SSR (p. xx). That, we may conclude, is much to be regretted, and it has
significantly conditioned the post-SSR debates.

Finally we can rcturn to look briefly at the paper on ‘Fnergy conscervation
as an cxample of simulatneous discovery’.'¢ Despite the title it is not about
the sinultancous discovery of the fivst law of thermodynamies. 1t is actually
an inquiry into the surprising clusteving between 1830 and thno ol about
a dozen partially contrasting and partially overlapping  conceptual and
experimental initiatives from the creative use of some of which thermo-
dynamics soon was to take shape.’s Kuhn states that it has been included
mainly to illustrate how cxternal influences, in this casc Natwrphilosophie and
an emergent scicnce of heat engines, can have a role in the process of scientific
development. So lcaving issues of detail and accuracy aside, one might be
disappointed to find that his explanations are unexceptional in fornm. Nor
are they developed in any sophisticated way from the side of social and cconomic
history. All this suggests that what Kuhn really thinks important here is the
study of the relation of external factors to the formation of ‘exemplars’; that
is, the study of how in the creation of ‘cxemnplars’ broad and qualitative
discourses partially motivate and inform the product, and how in turn they
arc deformed and altered.*6 "L'his is apparent in Kuhn’s interest in how 7
Mayer or Colding, influcnced by Natwrphilosophie, hroke through and ol
of that discourse by quantilying his speculations in a narrow and well defined
experimental-technical context, hence conjuring science or proto-scicnce
out of a qualitatively differcnt species of discourse.

‘Energy conscrvation .. ’, like ‘A function for thought experiments’,
issucs a promissory note about how to theorize about the micro-rmechanics of
the formation of exemplary concepts in experimental contexts. They are as
close as Kuhn has ever come to the detailed consideration of scicnce- or
paradigm-creation. Nothing should be higher on the agenda of post-Kuhnian
metahistory than to clarify thesc issucs by ‘tacking’ between cases studies
and theorizing.

Lt sceans to me that The essential tension unintentionally reveals two different
but related scts of themes in Kuhn’s work. The major sct comprises the grand
and well debated theses of SSR: normalfrevolutionary science, disciplinary
matrices, Gestalt shifts, conuversion without real choice. The minor sel consisis
of more disparate heuristic and mectahistorical insights, sometimes implicit
and sometimes cxplicit in these cssays, but always sitting uncasily with the
major themes and yet sometimes confused with them. Minor themes include (1)
the doctrine of ‘significant discovery’ and coriplex feed-back, which cuts
across the normal/revolutionary science dichotomy; (2) the view of theory
choice, and of normal science, which stresses the role of the actor as a skilled
interpreter and negotiator; (3) a sketched theory of conceptual alterations
which avoids recourse to the metaphor of dramatic, inefTable Gestalt switches;

las”
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and (4) a whisper o thesis that o fully hi::lm'iri‘/:(-(] ]):u-n('lip‘m coneept ll(‘ll.lill'l(l.‘i
an account ol the social processes of production, mamtenance, negolintion
and colorcement ol the (continually alterable) clements ol the disciplinary
matrix. The metahistorical studics show how IKuhin at various lil'n(:s slmnblcd‘
upon these themes and turned away from them toward the major thenes of
SSE. Those like Lakatos who have tricd to construct alternative theories of
scientific change have in lavge measure been responding to the major themes.
Hence the ensuing debates have been framed in terms of those clements ol
Kubhn’s thought which are, on this view, less plausible and less fraitil than
the suppressed minor themes. To judge by the first volume of Lakatos’s papers,
the consequences of this can be disastrous for both history and philosophy

of science.

"The volume contains five papers on the ‘methodology of scientific rescarcly
programmes’ (herealter MSRP). the main product of the last ten years ol
Pakatos's lile.r7 MSRP vepresents o sustained altempl 1o develop on s post-
Popperian hasis a theory ol appraisal ol scientific theories capable ol shoiving
in what the rationality of theory change and the progress of science consist.
I proposc to usc 1y reading of 1he essential tension as the basis for a neo-Kuhnian
asscssinent of MSRP, to ask whether it offers a plausible or even 1)'0551!)lc
framecwork for understanding how rescarch is carried on, and how scicnltists
exercisc recognizably human forms of rationality. This reverses the ust.m!
critical procedure of assessing Kuhn as il he were primarily a ‘methodologist
and theorist of appraisal criteria. I shall limit myself to discussing matcrial
in ‘Falsification and the mcthodology of scientific research programmes’ and
‘History of scicnce and its rational reconstructions’ which occupy ()vcx‘.lmlf
the volume, and 1 shall end with some remarks on ‘WhY did Copernicus
research progratume supercede Ptolemy’s?” (written with Elic Zahar). A

According to Lakatos a ‘research programme’ consists of (1) the lm‘r(l
core” of hasic explanatory Tuws and metaphysient commitinentss (2) o nepative
henristic injunction not (o direet potential falsifices ot (1) but vather at ()
protective belt of auxiliary hypotheses constructed in the light of a “positive
heuristic’, which ‘defines problems, . . . foresces anomalies and turns them
victoriously into examples, all according to a preconceived plan” (p. 111).
Rescarch consists in the elaboration of a linecar series of these hypotheses
(or ‘theories’ as Lakatos terms them). The programme is evaluated as a whole
in terms of the tendency of this series to evince progress or degencration.
A given theory Ty, is ‘theoretically progressive’ if it accounts for lh‘c unrcfuted
content of I and also predicts some novel, unexpected, striking fact. 1€ that
fact is corroborated, 1y, is ‘empirically progressive’ as well. A research
programme is ‘progressing’ if the series Ty .. .1 s cor}sis’tcntly ‘theoretically
progressive’, and mtermittently ‘empirically progressive’. It is stagnaling
if it can give only fest hoc cxplanations of chance discoveries ov discoveries
predicted inavival progranmme. Toaworld ol vational actors, consistently
progeessive progernmes should veplice stagnating ones, which e climinated
or ‘shelved’. )

Let us now look at this through neo-Kuhnian spectacles, by trying to
imagine what a Lakatosian rescarch programmie looks like to an actor within
it. First consider the hard core and positive heuristic upon whose stability
the possibility of assessment rests. An armchair philosopher can at his leisure
anuounce ex post facto what the hard core and positive heuristic were, and
then issue pronunciaments about the progress or degencration of the programmie.
Actors ave not so lucky, as Lakatos must concede: hard cores are often slow to
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maturc; one man’s hard core is another’s positive Ticuristic; sometimes the two
are conceded not to have existed for historical actors in the sensc retrospectively
rcqul_red‘.xg Lakatos seems to think these small problems; in fact, they have
massive implications. They hint at the embarrassing fact that whatever elements
function as hard core and positive hcuristic are more or less open to debate
revision, and alteration by the relevant community in the course of research,
Lakatos is reconstructing the situational rationality of the actor in terms which
for the actor do not exist. Fluidity in the hard core and positive heuristic
and debate about them are symptoms of what actual scientific practice is
about, as Kuhnian historiography would want to reconstruct it.*9 They also
begin to indicate that Lakatos’ historiography is not so much inadcquate
as not historiography at all. .

~ The force of such points is magnified when one recalls that real rescarch
is not typically unilinear in the sense defined. Rescarch in a field or tradition
procecds along a number of frequently ramilying fronts, growing from local
paradigmatic achicvements produced in the course of rescarch. Hence the
state of the field (and the preferred directions of research) can look different
from various points on the research frontier. Debate about preferred dircctions
and about the significance of research accomplishments will effectively be
debate about what, for the moment, should function locally as ‘the hard core’
and ‘the positive heuristic’. This multiplies the problems about the fluidity
of the terms and their being the objects of judgement and negotiation. Actors
arc less plausibly Lakatosian figures than Kuhnian ones, moving about in
a situation very like that envisioned in Kuhn’s minor themes.

What, then, does a Lakatosian actor spend his time doing? Lakatos
knows that scientists do many more things than do his rationally reconstructed
ones; but for the MSRP it is only important that the actor engage in the
following tasks:

(1) He constructs hard cores and positive hearistics. If this is taken to mean
what he must do to initiatc a programme, then it cannot be treated in MSRP;
yet it is in principle so tractable in Kuhn, Bachelard, or in a host of historians
one might read. If it means the ongoing debate about, and alteration of,
hard cores and positive heuristics, then that is something Lakatos cannot afford
to consider in MSRP, as we have seen.

(2) He constructs his Tjs, hoping to predict novel and striking facts.

(3) He tries to corroborate the novel facts in (2).

(4) He initiates ‘appeal procedurcs’ against observations which fail to
corroborate his  predictions. The appcal challenges  the validity or
progressiveness of the research programme in which appears the theory which
guides the observational procedure. Adjudication takes the form of 2 competition
between the latter programme and the programme of the theory whose
prediction was not corroborated.

(5) He initiates radical shifts in the positive heuristic. (Cf. n. 19 above).

(6) Hc engages, mainly through (2) and (3), in a competition between his
own and a second research programme. At some point he will have to act
in the light of MSRP and declare in favour of the more progressive programme.

_Lakatos’s own criterion for evaluating historiographical projects roughly
is ‘how much of the history of science do they reconstruct as rational and
progressive?” On  this criterion Lakatos’s view of scientific practice fails
miserably, because it is inadequate and hermencutically naive. It is inadequate
in that it ignores modes of scientific behaviour which are arguably quite
rational and can conduce to progress (in onc sensc of progress or another,
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including the over- gid Lakatosian one). 1t is hermencutically naive because
the sorls of decisions it imputes to aclors arc vastly oversimplified, to the
point of failing to engage at all the question of in what the situationally-
constrained rationality of scientists can consist, and hence in what the ‘internal’
history of scicnce consists.

Fivst, then, itis very plausible that actors seeking theorctical improvements,
cven without making novel predictions, are acting rationally in a way which
conduces to progress. One might be interested in the internal consistency ol
the theory andjor its relation to any number of (and sectors within somce)
cognate ficlds. This may introduce differences in the dircction and mature
ol problem solving, especially when there already exist ramifying paths of
research. Lakatos, of course, did mot think much of solving problems;*° onc
must for some reason solve an existing problem and predict a novel fact in the
process. This sits oddly with the widely-shared insight that in something like
Kuhuinn normal scienee veal progress is made, and significant leed-hack to
theory often occurs, simply through trying both theoretically and experimentally
to narrow the gap between prediction and observation in some well-trodden
arca. Lakatos also consistently refused to see that some solved problems or
solved anomalies (and he was willing to identify the two) are the very loci
in which radically new modes of theory and practice first take shape. This is
related to Lakatos’s otherwisc inexplicable tendency to view ‘criscs’ as
disembodied psychic panics which float free of the realin of research.r Kuln's
point is that fatlure to solve problems judged to be ‘signilicant® attracts both
concern and inlerest, and real work. Correspondingly a convincing and
apparcntly fruitful solution will alleviale concern, [urther focus interest and
paradigmatically facilitate further real work.

The charge of hermencutical naivety is, 1 think, cven more damning.
Clonsider first just one sort of decision made in normal practice, the judgement
of the theorelienl progressiveness of o T, that is, the judgement that a predicted
Inet is novel or striking. Simply issuing any new ' will call into existence a
host of conscquences, 1.c. predictions. Which ones are striking and novel?
Ironically Lakatosian philosophy has scen an examnple of the very sort of
debate and redefinition which this must always entail. When Lakatos was
having trouble rationalizing the Copernican revolution, he decided to accept
Zahar's ‘reinterpretation’ of ‘novel’ fact to include low-level generalizations
long known to scientists but which played no role in the formulation of the
research programme which now can predict them. ALl this is a dim reflection
of the ‘“fact’ that in real rescarch honest men could well differ in their
assessments of Lakatosian novelty, assuming they had any reason to indulge
in such decisions. Judgements of novclty would presumably differ widely
with the weighing and sclection of (Kubhnian) values held, all the more so
in a ramified ficld.>:

The Creat Decisions of Lakatasianism, decisions aboul the progress and
degeneration of rescarch programiues, arc also in trouble. From the criteria
of progressivencss and stagnation it would scem that therc follow heuristic
rules for how to proceed; when to give up or to stick with a programme.
Lakatos is pereeptive enough to sce that some discretion and ‘common sensc’
arc necessary. So we read rules such as: ‘allow the older programme a [ew
failures’; ‘allow the fledgling programme a period of only post hoc achievement’;
and wise counsel such as: ‘remember that a stagnating programime can stagce
a “‘come back” at any moment’.?3 Kuhn and Feycrabend have claimed that
the advice is ambiguous at best, and al worst inapplicable. In fact, the
fundamental diflieulty stems from the curions beliel that research programmes
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can be simply, objectively, and uncquivocady judged to be ‘progressive’
or ‘degenerating’ because ‘public’ and agreed-upon ‘scores’ can be produced
reflecting the current success of each programme.2¢ This is a profound
mystification ; no such scores are ever likely to be agreed inter-programmatically
or even intra-programmatically. ¥

Presumably, accountants imported from the ‘third world’ or LSE would
tot up all predictions and corroborations of dramatic and novel facts. For a
new research programme to supersede an old one, it would have to match
the latter, prediction for prediction, and have additional marks in the prediction
and corroboration columns. We have already seen that even within a given
(ramified) research programme different groups of actors are very likely to
make varying assessments of ‘novelty’, for they have divergent preferred
research interests and exemplars. Is it conceivable that members of competing
programmes could agrec on the scores? Surely they would be acting perfectly
rationally in making their own situationally valuc-laden assessients of wha)L
It 1s important to pursue? Far from being an argument for subjective
idiosyncracy, this is a recognition that research as an institution creates and
is sustained by the play of judgements.>s The differential recruitment of
scientists to a new paradigm is only rational if it occurs in the light of divergent
evaluatgons; and, as Kuhn insists in The essential tension, such divergent
evaluations are the way in which the community collectively hedges its bets
on novelty and tradition.

Even if novelty were an observation predicate rather than a socially
mediated meaning, the scores would still be impossible to formulate. What
for example, counts as a novel fact? If one invents the periodic table, has one
predicted inert gases as a class (x fact), or n inert gases (n facts including
Zzharian facts if any), or n41? Do we use our common sense to decide:
that is, do we engage in the processes of negotiation and judgement constitutive
of our community? Is a quantitatively improved prediction a new fact, or
is it onc of thosc thousands of trivial predictions which lurk in the wing; of
a theory?36 T'o begin to answer, we would need a nuanced understanding
of the total context, the state of play. Finally, Lakatos conveniently ignored
a crucial and very plausible implication of Kuhn’s theory, that competing
paradigms often do not credit the existence of certain of each other’s problems
predictions, and corroborations. For example, in the short run at least (fox"
well over a century, in fact) post-Lavoisierian chemistry could not recognizc
or pursue questions about the family resemblance of metals posed and solved
by phlogiston theory. This was not primarily a matter of differing Gestalts
and incommensurable world-views; rather one of differing yet mutually
understandable preferred research interests, exemplars, and capabilitics.27

In short, even if actors wanted to behave like Lakatosians (and that
would hardly produce the sort of activity we now term science) they would
still be involved in inescapably more complex contexts of cvaluation and
decision than Lakatos suggests. As it stands MSRP docs not rationally
reconstruct history. It can more properly be said to issuc mystifying
rationalizations of whatever we happen to like (mainly ‘the preseut’).

Lakatos would not have agreed. All such criticism is rooted in lack of
comprchension of the third world, that transcendent realm in which repose
such unchanging true things as mathematical objects and relations, theories
problems, and, yes, MSRP. It is dubious that even numbers exist in a thirci
world;?8 why it should contain Professor Lakatos’s method (or was it Professor
Popper’s?) is a complete mystery. Lakatos says that the power of MSRP to
yield rational reconstructions is a strong argument in its favour, and he proceeds
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on several occas._as 1o scorc points against some hermeneutical plodders
called ‘the conventionalist’, ‘the justificationist’ and the (vulgar)

‘falsificationist’.?9 Yet I doubt if there is a Lakatosian answer to the challenge
posed by even the disparate minor themes of Kuhn.

The third world provided Lakatos’ ultimate defence of his conception
of what internal and external history of science should be. The former is to
be the objective history of research programumes, their progressiveness and
degeneracy, and consequent pattern of replacement and supercession. Actions
and decisions in accordance with the objective relations of research programmes
are correct and rational, and they result from relatively unclouded vision of
the third world and a healthy psychological disposition to follow its lead.
Actions and decisions not in accordance with the objective relations and scores
of rescarch programmes are mnon-rational, and arc explained by the
sociological or psychological distortion of awareness of the third world. One
often hears it said that Lakatos’s view ol internal history is too narrow and
too philosophical. 'T'hat is not really the point. We do need to theorize about
the internal practice of science, and we also need a theory of rationality.
But what we do not need is history that cannot count as history because it
glosses over the actually lived situational rationality and the decision-making
of actors (or puts them in the footnotes and calls them commonsense), while
attributing to actors unrealizable forms of judgement about non-cxistent
objects.30

Tor historians of science, the picce de résistance of volume i will be the
paper written with Zahar on ‘Why did Copernicus’ rescarch programme
supercede Ptolemy’s? In it one can discern most of the difficultics alluded
to above. The problem was to show how Kepler and Galileo in particular
could have been rational in opting for the Copernican theory. In Lakatos’s
terms dramatic confirmation of Copernican predictions came only in 16106
(phases of Venus) or in 1838 (stellar pavallax). Even the first event was oo
Inte (o explain Kepler and Galileo’s choices. So enter Zahav with his new
interpretation of a ‘novel fact’. On this basis Copernicanisuy was born holding
some dramatic corroborations, for it predicted the already known ‘low-level’
generalizations that (i) the planets have stations and retrogressions; (ii) the
periods of the superior planets, as seen from the earth are not constant;
(iif) if the earth is taken as the origin of a fixed reference frame, each planet
must be ascribed a complex motion, one component of which is the annual
motion of the sun; and (iv) the clongation of the inferior planets from the
sun is bounded and the calculated periods of the planets strictly increase
with their calculated rclative distances from the sun. Without much ado
about the intellectual biographies or contexts of decision of Kepler and Galilco,
Lakatos happily concludes that they had MSRP justification for being
Copernicans. 3!

Lakatos is no doubt on the right track in secking to characterize (i) to (iv)
in a way which makes them objectively significant for Copernicans. He
improves on Kulw’s sclf-defeating tendency to write about these and other
related factors as mainly aesthetic harmonies to which future Copernicans
were somehow attuned in a purely subjective, private way. The matters in
(i) to (iv) are objective predictions, or if you like they are predicted and
confirmed answers to certain kinds of cosmological questions. But there
precisely is where MSRP begins to go awry. It is not the case, as Lakatos
assumcs, that (i) to (iv) werc novel facts simpliciter. In the sixteenth century
they were cosmological facts rather than facts within the problematic of work-a-day
calculational astronomy intcrested in producing tables and almanacs. To
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have accepted them as significant for establishing” the truth of Copernicanisin
one must already have been committed to a certain schema of relevance and
weighing in which claimed facts of cosmological structure could bear heavily
on the choice of an astronomical system (a sct of geometrical devices) and
vice versa. Morcover onc would have to have been willing o accept that
novel cosmological facts arise from g(.:()mclru::ll :lrgmn(:nls';md .x’clzmons,
rather than {rom physical arguments in the established Aristotelian sense
of the distinction between physics and mathematics. Anyone impressed by
these facts would also have to have weighed as insignificant the physical and
dynamical - objections  to heliocentrism. One’s - stand on the  state of
authoritativeness of Avistotelian physics was a crucial element in the situational
weighing of ‘reasons’. Lakatos ignores all lhls,‘r('dm‘,mg the context of ;I(: .l'xmn.
to amythical “flatland’ in which facts (or the facts he seleats) all have I,H-'\'lm_(‘
relevance because there is no historical reconstinetion ol the actors frinmes
of rclevance and judgements about the complex relations of astronomy,
osmology, and physics.

- Ijaliiyt’()s hasI vi}rtually nothing to say about Tycho Brahe, whose system,
also brilliantly confirmed in 1616 by the sane phases of Venus, was lilc
dominant one in the period. Tycho had made a nuanced weighing of the
reasons. He could not part company with basic Axistotclian physics (tllol.lgli
he did so in parts of his system) ; yet he saw the astronomical and cosn}olo%lca
value of certain of Copernicus’s harmqn}cs of structure, m}c} he l)}ult ljl(,‘n\l
into his system, thus crcating subsidiary puzzles for Tychonians.3? -711
Copernican, by contrast, had to have gone very [ar out on ?{.llﬂlll}.d‘
philosophical limb, and to have been very dubious of any ¢ aims for
Aristotelian cosmology and physics. Some were bolstered by o ll.\ln'mﬁm
which valued arguments from mathemiatics 1o reality; or, like Beeckmian
and his protégé, the young Descartes, they were anti-Aristatelinn }I()l-“l”_
mechanists cager to replace a physical system they viewed as bankrupt.
Considerations of natural philosophy conditioned decisions about astronomy.
All this is well known to cven the most modest undergraduate, and it arms
him with a better interpretative schema thau Lakatos deploys here.

Lakatos’s cntire enterprise in MSRP was so conditioned by the attempt
to overcome what he took to be the irrationalism and relativisin of I&ul_m.s‘
major themes, that he produced an implausible historiographical h(:}ulsll(f,“
which makes no contact with Kuhn’s minor themes, nor with the slatg‘ o
the best practice in the field. Sensitive reflection on that practice would, lgﬁ;l
to reveal a metahistory and an account of rationality far supcrior to M %
Lakatos’s virtue, it would seem, lies primarily in having shown by px:gnli%
where in the 1970s we should draw the line separating critical historiography

from mystification.

Jouin AL Sartosrir
University of Cambridge
NOTES

* First published in Annales: économies, sociétés, civilisations, 1975, 3o, 97598, it Is ]mni-ml«-fl
for the cdification of the general historian as much as for the }llSlOI‘li\Il ol science. Kuhn ‘m]rs
to shicld the former from errors, for cxample identifying mo(l(‘rn‘I',uxop.can‘ science \\1!‘11‘0'1(
carcer of Newton and Newtonianism, or misconstruing the role of 13:\((7_11|n1x experimenta [1'.\111l
in the scientific revolution of the seventeenth century. Along the way Kuhn m.i\]us n‘x'msn ,.u:l_
and controversial claims about the deep structure of Ih.n‘t rcvnlun‘(m.’ :1bnut the nl(lulllnfy? (]
‘lh(' Merton thesis, aud about the so-called ‘sccond scientific revolution’ of the later cighteenth

d sis, .
and ecarlier ninetcenth centurics. . . . ,
o M. D. King, ‘Reason, tradition and the progressivencess of science’, History and theory,

1971, 10, 3-32.
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3 Lo be sure the essay contains mention of a type of straightforward ‘proto-normal® research,
c.g. filting new clements into the periodic table. "This is contrasted not with grand revolutionary
science per se; but, as we have scen, with any rescarch which has a significant feed-back cflect
on practice, from the subliminal to the catastrophically revolutionary.,

4 A version of this sort of revision of Kahn's ‘norial science’ can be found in the opening
portions of J. R. Ravetz, Scientific knowlrdge and its social problems, Oxlord, 1971.

s I do not mean to suggest that the views of any of these figures precisely mirror the picture
presented here, only that there are significant “family resemblances’ amid real dilferences of
interest and approach. Nor do 1 suggest that they reached their positions in the way oullined.
TFor one thing they ware all influended by Kuhu’s own cevolution along the other path.

* This may help explain some of the ambivalences of those deeply influenced by Kuhin
and yet unwilling to aceept very many or even any of the doctrines of SSR, Kuhin's own historienl
wriling often owes much to views related (o (he fivst alternative, and this may partly esplin
the ‘Lick of application’ of S8 (o his conerete stndies,

A detailed inteleciat Biopaphical sketeh of Kubin whicl sty esses the shitting instituriond
contexts sind opporfunities ol his carlier cineer his been swiitten by R.K. NMevton, and appeins
i RO Merton and ). Gaston (edds.), The sociology of science in Iurope, London & Amsterdim,
1977, pp. 78 113,

¢ The proceedings of (his symposium were Jater published as Tre Lakatos and Alan
Musgrave (cds.), Criticion and the growth of knowledge, Cambridge, 1970.

9 For example, the image of the scientist making bold conjectures and vigorously attempting
to Ialsify them may fit aspects of revolutionary episodes, but misconceives the character of
normal tradition-bound rescarch. Conversely, the methodological slogan that the falsificationist
‘learns by his mistakes’ has plausible refcrence to the conditions of normal research but mistakes
the character of revolutions. Normal science, morcover, rather than falsifiability, should scrve
to demarcate science from non-science. Astrology, for cxample, docs not lack falsifiable
predictions; yet it is no science, for it lacks a puzzle-producing and puzzle-solving paradigmatic
core. It is more like traditional medicine—a not very cffective practieal art posturing under
a pretentious theoretical cover which bore little relation to practice.

oSSR aud ‘Logic of discovery . . .2 hinted at themes Kuhy develops here.

' Progress isell can be seen as a Kalnian value, for there ave dilfering senses ol Proguess
and ditlering interpreiations of how o sehiove them, Onsuele varvine idends aand infer Petation
ol progress see T Kualka, “Sooe problenss concevning vational 1econstoe o - comments on
Elkana and Lakatos', 7/ Bvttih ymonal fiy the philosophy of science, 1977, 28, 325-33 (340-1).

At the end of the paper Kubn turns to the problem of the ‘conversion’ to a new theory
by innnersion in its conceptual language. He scems to hold that all the talk about value
judgements mercely helps to explain how initial persuasion is possible. Effcctive work in the
new theory requires conversion in which one cifectively chooses, though ‘no process quite
like choice has occurred”. Though Kuhin appears to think otherwise, I would suggest that
for listorians the most important matters to clucidate are value judgeinent and persuasion.
We need a non-Lakatosian theory of (practical) rationality; the fact of subscquent full conversion
via immersion can take care of itsclf.

3 Piaget’s young subjects split their original concept of ‘faster” into ‘something like the
adult’s notion of “faster” and a scparate concept of “reaching-goal-first” * (p. 245). Galileo’s
thought cxperiment teaches his reader not to conllate, as Avistotelians did, the concepts of
instantancous and average specd (p- 251; cf. the note on Carnot p. 259, n. 30).

“ 1 shall not be discussing the final metahistorical study, ‘Comment on the relations of
science and art’.

15 The initiatives included the formulation of special cases of euergy conservation; a feneral
but qualitadive  conservition principle; or, with dilleving exemplars, formnlation, aod
quanttlication of & conservation priveiple,

e paradimns’ in question are, to repeat, not to be dentificd with the first T of
thermaodynamics as it appears in carly systematizations of that science, c.g. those of Kelvin,
Clausius, and Helmholtz, but rather they are the various ‘initiatives” mentioned above.

"7 Al but one have appeared previously, sometimes in scveral forms, as the editorial notes
make clear. The previously unpublished paper, ‘Newton’s eflect on scientific standards’ is
partly symptomaltic of Lakatos’s ‘Popper-centric’ view of the recent history of Western culture.
In secing Popper (and Eiustein) as the improvers of standards of scientific rationality, triumphing
over the mistakes of the Newtonian ideology of science, Lakatos actually manages to write
history better than his usual standard. But he siill conflates real standards of practict, grand
methodological pronouncements, and vague scicntistic ideology, while always giving the
impression that he knows better than to do this. This paper, and ‘Popper on demarcation
and induction’, may well be viewed by non-Lakatosians as curious scholastic picces reflecting,
respectively, the public ideology of the'sect, and the content aud quality of its private dialoguc
with Popper.

18 See, for example, pp. 119, 48, 51.

(a2
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19 Similarly, historical evidence forces Lakatos to recognize occasional very radical alterations
in the prevailing ‘preconceived plan’ or positive heutistic. The legitimacy of such moves can
only be established in MSRP by the progressiveness of futurc work in the programune. Now,
from the actor’s perspective, any bids radically to alter the positive heuristic must be acted
upon at the moment, in the light of skilled interpretation and judgement of the current and
likely futurc state of play, something different [rom simply making ‘bold conjectures’ and
waiting for the verdict of reason in history. The history of scicnce is punctuated with such moves;
yet for Lakatos they are cither insulliciently rational, hopelessly ad hoc, or, as noted, awaiting
ithe long run’. Hence, Lakatos cannot theotize about a crucial type of history-making practical
judgement exereised by actors.

For a nominally Lakatosian study which illustrates the fluidity of hard cores, sce H. Frankel,
“The career of continental drift theory: an application of Imre Lakatos’ analysis of scicntific
growth to the rise of continental drift’, Studies in history and philosophy of science, 1979, 10, 21 -66.
fronically, precisely beeause of the granted fluidity of the hard core, this excellent paper reads
better as a neo-Kuhnian than as a Lakatosian study.

20 230,

1 Pp. go-1, 135-6.

22 There is no need to believe that a consensus about novelty must cmerge in the long run;
that is simply a reflection of Lakatos’s belicf that the field is lincar. And even if such consensus
ever occurred, it would be just that: a consensus, a social process, explicable in terms of Kuhn’s
rminor themes. Therc would not be widespread recognition of a cosmic truth that x’ is a novel
fact.

13 Pp. 69-72. On the complex relations between criteria of progress aud stagnation, and
the heuristic rules, sce P. Quinn, “Methodological appraisal and heuristic advice’, Studies in
history and philosophy of science, 1972, 3, 135749-

14 “One may rationally stick to a degenerating prograpunc antil it is overtaken by a rival
and even after. What one must not do is to deny its poor public record” (p. 117). “The scores
of the rival sides, however, must be recorded and publicly displayed at all times (p. 1133
of. Lakatos’ n. 5 on the same page about Feyerabend’s apparent denial that the scores can be
recorded).

s A. Chalmers, ‘Towards an objectivist account of theory change’, The British Journal for
the philosophy of science, 1979, 30, 22733, Liies to salvage Lakatos by turning Sruitfulness' into
an objective (third-world) property of theories. See his natural analogy on p. 231: he considers
two identical gardens, suitably populated by birds. One garden contains nesting boxes; the
other does not. That many more birds will nest in the fust is ‘adequately cxplained” by the
objective nesting opportunitics. One need not refer to the decisions of the birds. But what if
birds also waged wars, and wrote theology, or what if they had the option of practising birth
control? Would we then need to study thetr decisions about the interpretation of ‘fruitfulness’
and the weighting it should be given in the aviary ‘life world’?

26 “We are no longer interested in the thousands of trivial verifying instances nor in the
hundreds of readily available anomalies: the few crucial excess-verifying instances ave decisive’

p. 36).
( 27 The points in the last three sentcnccs are established in an jmportant and pereeplive
paper by G. Doppelt, ‘Kuhn's epistemological relativisin: an interpretation and defense’,
Inquiry, 1979, 21, 33-86. The paper as a whole deserves an important place in any subsequent
debate over Kuhn and his critics and compctitors.

28 D. Bloor, ‘Popper’s mystification of objcctive knowledge’, Science studics, 1974, 4. 65-76-
P. K. Feycrabend, ‘Popper’s Objective knowledge’, Inguiry, 1975, 17, 4757507+

19 Pp. 16978, 10-31. Another Lakatosian straw man is saciology, though in this casc it
is not clear whether his lack of critical discrimination is a ploy or @ confession. There is in any
case no whisper of a suggestion that Mertonian and post-IKuhnian sociology of science might
differ in conscquential ways. A fortiori one could not expect Lakatos to consider phenomenological
sociology in the Schutz-Luckmann tradition. It just might happen that this tradition will
prove fruitful in facilitating the nuanced study and rveconstruction of scientists’ contexts of
judgement and action, as it has in the study of the ordinary ‘fife world’. Its promisc lics in
its potential for showing the cssentially and unavoidably historical and constructed character
of knowledge, and its cntanglement with socially crcated schemas of relevance and intcrest
which can be studied from macro-sociological and biogmphical-psycho]ogical perspectives.
Kuhn's views on value judgment pass near its gravitational ficld. And T would suggest that
those historians producing the most sophisticated “nternal’ history often have an intuitive
grasp of some of its themes. Both fields would benefit from a dialoguc on this rclation.

30 Sec, for example, p. 117 1. 4, for one of these falscly-aware concessions to the real complexity
of human rational judgement.

1t Lakatos then claims that when Kepler and Galilco noted the stagnation of Copernicus’s
programme in dealing with calculational details, they each boldly opted for a ncw positive
heuristic, looscly taken as the project of the new dynamics, cclestial and terrestial respectively.
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In MSRP no attention is given, nor necd be given, to where this bold departure came from
or why or how in more detailed terms it was worked out by the protagonists. Future pmgres;
retrospectively justifies the bold gambit, and that is all we can say as critical historians.

1 See R.S. Westian, CThree responses to the Copernican theory: Johannes Praetorius,
Tycho Brahe, and Michael Maestlin® in RUS. Westman (ecdy, The Copernican uchicvement. London,
1975. 285345, (305-29). Note also Westinan, “Fhe Melanchthon circle. Rheticus and the
Wiltenberg interpretation of the Copernican theory’, Jsis, 1975, 66, 165-93.



