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Kuhn, Thomas S. (1922–96)

1. Life and Works

Thomas S. Kuhn was born July 18, 1922 in Cincinnati,
Ohio. He earned a Bachelor’s degree (1943) in physics
at Harvard University. During his graduate work in
theoretical solid state physics with John H. van Vleck
who later won a Nobel prize, he was introduced to the
history of science by James Conant, then President of
Harvard. In 1947, while preparing a course on the
development of mechanics before Galileo and puzzling
over passages of Aristotle’s physics, he discovered
something that set the agenda of his further work.
When he read Aristotle with the set of contemporary
physical concepts in mind, much of Aristotle’s physics
seemed either awfully wrong or even outright mean-
ingless. But by changing the ascribed meaning of some
of the Aristotelian key concepts (in some cases only
slightly and in others more deeply), a whole new world
of physics became accessible, namely that of Aristotle
and his contemporaries. After completing his Ph.D. in
theoretical physics in 1949, Kuhn switched entirely to
the history of science where he began by applying the
insights he gained through his experience of Aristo-
telian physics. From 1948 to 1951, he was a Junior
Fellow of the Harvard Society of Fellows, and from
1951 to 1956 Assistant Professor for General Edu-
cation and History of Science. From 1956 to 1964,
he was a member of the faculty of the University of
California atBerkeley,mainly in theHistory of Science
Department. In 1957, he published The Copernican
Re�olution: Planetary Astronomy in the De�elopment
of Western Thought, which became a very successful
textbook. Kuhn spent the year 1958–9 as a Fellow at
the Center for Advanced Study of the Behavioral
Sciences in Stanford where he became aware of the
different patterns typical of the interactions among
natural scientists on the one hand, and among social
scientists on the other. The difference typically con-
cerns a broad consensus of natural scientists with
respect to the foundations of their discipline, in
contrast to social scientists who typically dispute them.

This observation became very important when
Kuhn wrote The Structure of Scientific Re�olutions
(SSR) which was published in 1962. This is the most
widely read book ever published in the history and
philosophy of science, and it also had a tremendous
impact in the social and behavioral sciences, most of
all in the sociology of science. Its key term, paradigm,
is now a household word. Some of its other central
concepts like normal science, paradigm shift, or
incommensurability are now commonly used in a large
number of diverse disciplines. However, many of the
interpretations the book (or its parts) has been given
were vigorously rejected by Kuhn as deep misun-
derstanding of what he had intended to say. By now,
more than one million copies of the book have been
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sold in English, and it has been translated into at least
26 languages. In 1964, Kuhn joined Princeton Uni-
versity as a Professor of History of Science; he was also
a member of the Institute of Advanced Study from
1972 to 1979. Kuhn’s historical work after SSR mainly
concerned the genesis of quantum mechanics. Sources
for the History of Quantum Physics (Kuhn et al. 1967)
contains an inventory of relevant material including
interviews with many of the contributors to quantum
mechanics. Black Body Theory and the Quantum
Discontinuity, 1894–1912, (Kuhn 1978) is a contro-
versial narrative of the introduction of the quantum
hypothesis. Some of Kuhn’s papers both on the history
and the philosophy of science are contained in his The
Essential Tension, published in 1977. In 1979, he
became Professor for Philosophy and History of
Science at the Massachusetts Institute of Technology
until he retired in 1991. From the 1980s on, Kuhn
worked on a book whose final working title was The
Plurality of Worlds: An E�olutionary Theory of Scien-
tific De�elopment. In this book, he tried to elucidate
the foundations of scientific change by a new theory of
meaning of empirical concepts, especially of taxo-
nomic kind terms. Furthermore, he elaborated on the
evolutionary metaphor for scientific development with
which SSR’s last chapter ended. Kuhn could not finish
the book due to his death on June 17, 1996, in
Cambridge, MA.

2. Kuhn’s Theory of Scientific De�elopment

Kuhn’s main subject in the philosophy of science was
a developmental scheme, or a schematic description,
of scientific development which primarily concerned
the basic (i.e., curiosity-driven) natural sciences. The
intended description is schematic in the sense that it
presents scientific development as a succession of
different phases whose main features are independent
of the specific subject matter of the respective science.
For each one of these phases a specific mode of
scientific practice is characteristic. This theory was
first presented in SSR but was later refined in various
respects.

The developmental scheme that Kuhn suggests
should hold with only minor variations for all basic
scientific disciplines. It consists of the following.
Before reaching maturity, nascent scientific fields
typically are characterized by controversies between
competing schools. There is no consensus among the
practitioners of the emerging field. Each one of these
schools has a particular view of the respective research
domain, and typically these views derive from extra-
scientific sources. Kuhn has called this phase of
scientific development ‘preparadigmatic.’ The com-
petition among the schools eventually may end when
one group produces an exemplary solution to a pre-
eminent research problem with two characteristics: it

is sufficiently unprecedented to attract the members of
the other schools, and it is sufficiently open-ended to
leave enough interesting problems for further scientific
work. These model solutions are called paradigms.
They serve to guide research implicitly in the suc-
ceeding period called normal science. When a science
has reached its first normal science phase it is said to
have matured.

Normal science is characterized by a broad con-
sensus of the practitioners of the field about funda-
mental questions, and consequently, by a particular
mode of research. This mode of research can be
described by a five-dimensional analogy to puzzle-
solving where exemplars of puzzles include chess
problems and crossword puzzles. The analogy con-
cerns:

(a) The existence of regulations constraining ac-
ceptable approaches to and solutions of problems. In
the case of science, these regulations are given
only implicitly, namely as part and parcel of the
paradigmatic solutions.

(b) The expectation of the solubility of appro-
priately chosen problems. In the case of science, this
expectation is fed by the conviction that the appro-
priateness of the paradigmatic solutions extends
beyond the particular problems they are solutions of.

(c) Missing intentions of fundamental innovation
of the guiding regulations. In the case of science,
normal science intends to exploit the cognitive po-
tential intrinsic to the paradigmatic solutions, and
does not intend to overturn them.

(d) Absence of test or confirmation of the guiding
regulations. In the case of science, this is due to the fact
that in normal science, failure to solve a research
problem is seen as a failure of the researcher and not of
those regulations that guide research. Either the
research problem was not chosen well, or the re-
searcher was unable to solve it despite its solubility.

(e) Individual motivations: to prove oneself an
expert puzzle-solver. In the case of science, this is
evidenced by the extremely elaborate system by which
scientific achievements are rewarded (e.g. scientific
prizes including the Nobel prize, honorary degrees,
invited lectures, nominations, etc.).

Normal science is always confronted with anoma-
lies, i.e., with phenomena or problems that behave
contrary to the expectations supplied by the paradigm.
Anomalies do not usually call the validity of the
guiding regulations of normal research into question.
But under special circumstances they may, and then
they become ‘significant anomalies.’ In such cases, the
practice of science changes into ‘extraordinary science’
or ‘science in crisis.’ It aims at amending or even
overthrowing the yet binding regulations. Its research
focuses on the significant anomalies and their context.
Extraordinary science resembles prenormal science in
that it tends to develop competing schools. However,
it is more focused than prenormal science as all these
different schools have to deal with the same set of
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significant anomalies and they all want to retain as
much as possible from the earlier period of normal
science. If this research leads to a new theory that is
accepted by the scientific community because it can
lead to a new phase of normal science, a scientific
revolution has occurred. Scientific revolutions in
Kuhn’s sense are thus ‘the tradition-shattering com-
plements to the tradition-bound activity of normal
science’ (Kuhn 1962). The rejection of the older theory
is accompanied by a change of the problem-field and
its related standards of solution, and by a corre-
sponding change in basic scientific concepts. Some old
concepts are discarded, some new ones are introduced,
and some change meaning, sometimes in a subtle way.
Kuhn even describes revolutions as transformations of
the world in which scientific work is done, although it
is not easy to make explicit and plausible what is
exactly meant by this locution. Kuhn compresses these
features of revolutions into the concept of ‘inco-
mmensurability’: a relation that holds between suc-
cessive traditions of normal science. In SSR, the
concept of incommensurability had not become en-
tirely clear. It was, therefore, the subject of much
criticism as well as misunderstanding. Most of Kuhn’s
philosophical work after SSR aims at a clarification
and further explication of the concept of incom-
mensurability.

Because of incommensurability, we must, according
to Kuhn, rethink the concept of scientific progress in
the natural sciences. First, scientific progress is not
cumulative, due to conceptual changes during revolu-
tions. Cumulativity implies that something that is a
part of science at some point in time will, neglecting
small corrections, remain a part of science forever. But
the conceptual changes that occur during revolutions
are much more than small corrections of the existing
body of knowledge. They amount to a thorough
conceptual reorganization, and typically to a changed
ontological perspective. This holds in spite of the fact
that very often, much of the older knowledge is
retained, especially for practical applications, and
that, in the case of quantitative theories, limiting
relations exist between the older and the newer theory.
Furthermore, Kuhn denies that scientific progress is
an approach to truth. Instead of conceiving of scien-
tific progress as a teleological process, i.e., one that is
goal-directed, we should think of scientific progress in
an analogous way as Darwinian evolutionary theory
conceives of evolution.Darwinian evolutionary theory
states that there is no goal of evolution towards which
it is directed. In a similar way, in scientific development
there is no ‘set goal’ which would be ‘a permanent
fixed scientific truth’ that science approaches (Kuhn
1962). However, Kuhn stresses that this does not
imply that there is no progress in the sciences. There is
progress in the sciences, though not in the form of an
increase of verisimilitude. Rather, there is progress
in the form of ‘an increase in articulation and
specialization’ of scientific knowledge (Kuhn 1962).

Therefore, the widespread characterization of Kuhn’s
theory as entirely relativist is simply false.

There are several breaks between Kuhn’s theory
and the previous tradition in the philosophy of science,
some of which explain the extraordinary resonance his
theory found in the social and behavioral sciences. Six
of them will be discussed briefly. The first is Kuhn’s
altered view of scientific progress that has just been
mentioned. Second, this view implies the untenability
of those forms of realism which assert that science at
least approximately describes what is really ‘out there,’
independently of any observer. Instead, theories de-
scribe the world in terms of concepts that are his-
torically contingent and which may change in the
future. Third, because of this change of basic scientific
concepts through revolutions, the classical conception
of reductionism is also hardly tenable. In this classical
conception, the redefinition of the concepts of the
reduced theory by means of the concepts of the
reducing theory played a key role. But if incom-
mensurability prevails, some of the required re-
definitions are impossible because of meaning shifts.
Fourth, many of SSR’s assertions stood in marked
opposition to Popper’s critical rationalism. For in-
stance, Kuhn’s normal science, as seen from Popper’s
perspective, is bad science because it is not con-
tinuously directed towards critically testing the
guiding regulations. Instead, some anomalies are not
even pursued, but are ignored or even pushed aside.
Alternatives to the paradigmatic framework are also
typically ignored. Yet in Kuhn’s view, critical evalu-
ation of fundamental theories is restricted to the
periods of extraordinary science, and even then,
scientific practice is not simply an attempt to falsify
theories by confronting them with basic statements
about nature.

Rather, theory evaluation is a comparative pro-
cedure in which at least two theories are assessed with
respect to their cognitive abilities. Thus according to
Kuhn, theory falsification as described by Popper is a
stereotype that does not occur in the actual history of
science. A fifth consequence of Kuhn’s theory is the
abolishment of the idea that science is guided by the
scientific method, as construed as a set of rigorous
rules. This idea has dominated the understanding of
modern science from its very beginning. But according
to Kuhn, exemplary problem solutions guide scientific
research in its normal phase. Their cognitive potential
for research is not exploited by explicit (or fully
explicable) rules, but rather by implicit analogies. New
problems are identified in the light of solved ones, and
new solutions are judged as legitimate in a like manner.

Finally, and most importantly in our context, for
Kuhn the principal agents of science are communities,
not individuals. In the philosophy of science tradition
before Kuhn, no one questioned the identity of the
principle agent of science. But armed with the dis-
tinction between individuals and communities, it is
obvious that in the older tradition, the individual
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scientist was taken to be the principal actor. The
possibility of two scientists rationally disagreeing was
not permitted, nor were there discussions about the
gradual formation of scientific consensus out of
disagreement, or of the development of disagreement
from a previously established consensus. In other
words, scientific communities were not present in the
discussion at all. Science was seen as a one-person
game, but forKuhn it is, at its heart, a social enterprise.
It is communities who are the ultimate evaluators of
knowledge claims. It is communities who ultimately
decide between competing theories and their asso-
ciated modes of research, and it is communities who
are seen by themselves and by others as responsible for
some domain of scientific knowledge.Kuhn, therefore,
repeatedly refers to the ‘sociological base of my
position’ (for references, see Hoyningen-Huene 1993),
but at the same time, he insists that this fact does not
invalidate the essential epistemological component of
his theory, i.e., its normative element. How is this to be
understood?

Kuhn characterizes scientific communities by the
values they hold. Typically, these values comprise
accuracy, scope, consistency, fruitfulness, and expla-
natory power, among others. These values are instru-
mental in the evaluation of the application of
theories and, partly derivatively, in the evaluation of
the theories themselves. However, these communal
values are not defined so sharply that each member of
the community reaches exactly the same evaluation in
a concrete case of application. Individuals may differ
in the relative weight they attribute to these values as
well as in the specific articulation of any one of them.
Yet in normal science, these differences typically do
not become apparent because there is a consensus
about the paradigms. However, with the advent of
significant anomalies, this latent difference between
scientists belonging to the same community may
become manifest due to different evaluations of the
anomalies, resulting in dissent. The dissent may
continue with respect to the different candidates
proposed to resolve the crisis. A new consensus about
some theory and its ability to solve outstanding
problems can only emerge if, and when, (almost) all
members of the community prefer it to its competitors,
although their individual differences with respect to
the values have not disappeared. Thus, during crisis
resolution, the individual differences of the members
of the community become irrelevant. It is the com-
munal core of the values that prompts the choice of the
new paradigmatic theory. Thus, the choice of the new
theory is essentially an event that has to be described in
sociological terms, as opposed to psychological ones.
On the other hand, the normative dimension of theory
choice has not disappeared. The reasons for the choice
may still be normatively evaluated. Scientific values
are an essential part of the reasons for choosing some
theory. They are good reasons if they promote the
aims of science. This is typically the case if the values

in question are those values mentioned above (i.e.,
accuracy, fruitfulness, consistency, and the like).

3. Kuhn’s Impact on the Beha�ioral and Social
Sciences

Kuhn’s work has been extremely widely received in the
social and behavioral sciences, more than any other
philosopher’s work in the twentieth century. Before
Kuhn, mainstream social science had adopted a
picture of the natural sciences that was based mainly
on logical empiricism, and many social scientists
attempted to assimilate their disciplines to that picture.
However, success was limited. Neither the predictive,
nor the explanatory power of a natural science like
physics could be achieved. In addition, methodo-
logical controversy did not cease to exist even if in
some field, a particular school became dominant for
some period. In this situation, the alternative view of
the natural sciences that Kuhn offered also seemed to
suggest, as a corollary, a different view of the social
sciences. More specifically, as Kuhn had incorporated
elements in his description of the natural sciences
which had been barred by the earlier tradition in the
name of the objectivity of science, such as group
processes and the like, the difference between the
natural and the social sciences seemed to have de-
creased. In this way, the already comparatively high
interest that social scientists have in the philosophy of
science, given the epistemologically insecure status of
their disciplines, became even more intense in the case
of Kuhn’s philosophy. At least to some authors, Kuhn
seemed to suggest a kind of fresh start for the social
sciences.

Three general facts about the reception of Kuhn’s
work in the social and behavioral sciences are striking.
First, the reception was by and large uncritical, and in
many cases very superficial. For example, there are
literally hundreds of articles in which the reference to
Kuhn appears to be a purely rhetorical device, making
no substantial point. Second, Kuhn’s developmental
model was intended to apply only to the basic
disciplines in the natural sciences. Kuhn says very little
about the social sciences, basically only that they are
typically in the pre-paradigmatic state (Kuhn 1962,
1977). This did not prevent many social and behavioral
scientists from applying parts of Kuhn’s theory to
different aspects of their disciplines. Third, Kuhn’s
ideas have been used for the most diverse purposes. On
the basis of his work, even outright contradictory
assertions have been made. This is partly due to the
fact that Kuhn’s writings, especially SSR, have
admitted of very different interpretations, which in
turn derives from the inner tensions, ambiguities, and
metaphors that they contain. In particular, Kuhn’s
evaluation of the rationality of science appeared as
highly ambivalent, and his use of the paradigm concept
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seemed at times to cover just about everything with
which scientists deal. Thus, Kuhn’s texts appear to
have a high degree of plasticity, a fact that has been
subsequently deplored by their author. Only a very
close and patient reading of the texts can reduce this
plasticity. But on top of the plasticity of Kuhn’s texts,
social scientists, due to their own agendas, have been
seduced to read many things into Kuhn’s work. Thus,
many of the claims in the literature about what Kuhn
does or does not support are not really contained in
Kuhn’s texts.

The predominant use of Kuhn’s work in the social
and behavioral sciences has concerned the current
status of some discipline or its history. Is the discipline
still in its preparadigmatic state or does it already have
a paradigm? Or put another way, is it a ‘mature’
science which has reached the state of normal science?
Has it had paradigms in the past? Are the changes that
the discipline experienced in the past Kuhnian revo-
lutions? Is the discipline currently in a Kuhnian crisis?
Or are the social sciences fundamentally different from
the natural sciences in being ‘multiple paradigm
sciences’? As mentioned above, these questions re-
ceived the most diverse answers by different authors.
Elements from Kuhn’s theory were used by some to
defend mainstream social science, and by others to
develop a critical attitude towards it, or to defend or
attack alternatives. Some authors tried to show that
on Kuhnian terms, a given social science is very nearly
like natural science, whereas others tried to demon-
strate the opposite, and so on. No consensus has been
reached in any of the social or behavioral sciences
about these and related questions.

Finally, that part of the reception of Kuhn’s work to
which it was immediately pertinent, namely the history
and the sociology of science, should be discussed.
Perhaps surprisingly, in the history of science proper,
the reception of Kuhn’s metahistorical work does not
show up heavily in the literature. This may be partly
due to the same reasons that Kuhn did not apply his
characteristic concepts (like paradigm, normal science,
etc.) in his own historical work. Historians very often
try to avoid heavily theory-laden concepts when doing
historical work because of the imminent distortions of
what may be gleaned from the sources themselves. In
addition, historians in the second half of the twentieth
century have typically been quite critical about any
generalizations about the course of history (such as a
developmental scheme).

But in the sociology of science, Kuhn’s impact has
been tremendous. Pre-Kuhnian sociology of science
either discussed the social structure of science or the
impact of science upon society. But in contrast to
other areas of sociology, the scientific content seemed
to lie entirely outside the scope of sociology because of
the purported objectivity of science, which precluded
any direct social contingency. The most relevant
sociological question asked with respect to scientific
knowledge was ‘what are the social conditions of a

scientific community that are conducive to the produc-
tion of such knowledge?’ Answers to this question
typically consisted in the description of a purportedly
universal value system holding in scientific com-
munities that virtually guaranteed the desired outcome
of the activities of the community’s members. How-
ever, with the advent of Kuhn’s work, this view was
challenged in various respects. The production of
scientific knowledge now seemed not at all determined
by time-independent, universal methodological rules.
Instead of binding rules, research is guided by values
which only influence, but do not determine scientific
behavior. Such values are influenced by group-specific
and even idiosyncratic factors. In other words, scien-
tificknowledgenow indeed seemed socially contingent,
which licenses and even appears to demand, sociolo-
gical analysis. Various schools developed analytical
tools for this purpose, and a great many case studies of
contemporary and past science were performed. Typi-
cally, the content of science was now seen as the result
of negotiations among scientists in which human
interests of a personal or political nature, or power
relations, played an important, and sometimes even
decisive, role. Due to an intense debate within socio-
logy and interventions mainly from philosophers,
these positions showed rapid development that con-
tinues today. It should be noted, however, that despite
all of the changes in these positions, Kuhn himself
remained extremely skeptical towards them. In his
view, the epistemological dimension of scientific
knowledge, i.e., the possibility of its normative eval-
uation, must be an essential part of an integrated
image of science, but it had been entirely dismissed by
the sociology of science (Kuhn 1991, 1992).

See also: History of Science; History of Science:
Constructivist Perspectives; Mathematical Models in
Philosophy of Science; Physical Sciences: History and
Sociology; Scientific Controversies; Scientific Culture;
Scientific Disciplines, History of; Scientific Instru-
mentation, History and Sociology of
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Kula Ring, Anthropology of

First set out in detail in Malinowski’s classic Argonauts
of the Western Pacific (1922), the ‘kula ring’—a trans-
local, long distance exchange network connecting
islands off the southeast coast of Papua New Guinea
(Fig. 1)—has become a classic ethnographic reference
point for the study of non-Western exchange practices.
Yet apart from more limited work by Fortune (1932),
Roheim (1950) and Belshaw (1955), field research
yielding significant publications on kula was not
carried out again after Malinowski until the 1970s (see
Leach and Leach 1983). This article explains key
features of kula, updating Malinowski’s account
where necessary on the basis of the more recent work,
and modifying some common over-simplifications; in
conclusion, it comments briefly on anthropological
approaches to kula.

1. Some Defining Features of Present-day Kula

Modern kula centers in the exchange of white (Conus)
armshells and red (Spondylus or Chama) shell neck-

laces in opposite directions around the islands (Fig. 1).
Only middle and upper ranked shells have personal
names, but all shells are qualitatively graded. There
are other kinds of kula media (see Sect. 2), but only
these shells currently circle the region establishing its
basic socio-geography. Kula transactors, however,
should exchange directly in a limited sector with
partners or potential partners in participant com-
munities on either side of them (although illicit
bypassing occurs). Working a strategic politics of
influence in the inter-island world, they attempt to
make names for themselves that also impact on their
standing in their own community.

Transactors obtain shells of one category on visits
to partners in one direction and later transact them to
their own visitors from the opposite kula direction.
Typically these exchange practices engage long term
debt involving a year or much more between a gift and
its equivalent repayment. A major transaction with
multiple, additional shell exchanges pinned to its
passage may go on for years. Nevertheless, less
prestigous exchanges may occasionally be completed
with a visitor who brings the appropriate type of shell
for immediate exchange, thus avoiding the risks of
default inherent in time and distance.

Although kula participants are primarily men,
recent research points to the contemporary import-
ance of women traders in the Bwanabwana region
(Macintyre 1983a) and, less prominently, in some
other areas such as northern Mwadau and Dobu
(J. Leach in Leach and Leach 1983, p. 17); never-
theless, women participants do not usually sail on
kula. This research has also revealed a crucial type of
shell ownership not noted by Malinowski (but prob-
ably operative in his time) called ‘kitomu’ (or
cognates), which is fundamental to the modus operandi
of kula. A shell’s first owner is its maker. Owners may
do as they will with their kitomu shells, keeping or else
alienating them to obtain high value items like pigs,
magic and cash or to pay off a kula debt; the shell then
becomes another person’s kitomu. Alternatively one
may circulate one’s kitomu in kula; an equivalent
return becomes, on receipt, one’s kitomu, the prior
shell becoming the kitomu of the equivalent’s donor.
Thus particular kitomu are alienated, but, apart from
default, one still owns a shell as kitomu (Damon in
Leach and Leach 1983, Munn 1977, 1986, Weiner
1988, 1992 cf. also Godelier 1996, p. 90–1). Kitomu
shells, empty of prior obligations, provide an element
of freedom in transaction that variously aids owners in
the incrementation of their kula.

2. Adjustment of Some Common
O�ersimplifications of Kula

Following Malinowski’s emphasis, a common
assumption is that modern kula entails a ritual
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