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The Cognitive Structure of Scientific Revolutions

Thomas Kuhn’s Structure of Scientific Revolutions became the most
widely read book about science in the twentieth century. His terms
“paradigm” and “scientific revolution” entered everyday speech, but
they remain controversial. In the second half of the twentieth century,
the new field of cognitive science combined empirical psychology,
computer science, and neuroscience. In this book, recent theories
of concepts developed by cognitive scientists are used to evaluate
and extend Kuhn’s most influential ideas. Based on case studies of
the Copernican revolution, the discovery of nuclear fission, and an
elaboration of Kuhn’s famous “ducks and geese” example of concept
learning, the volume offers new accounts of the nature of normal and
revolutionary science, the function of anomalies, and the nature of
incommensurability. This new approach to the intellectual content
of science and its historical development incorporates insights from
both traditional philosophy of science and constructivist sociology of
science. The main technique presented, the dynamic frame model
of human concepts, may be applied to any field where the nature of
concepts is important.
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Perhaps the best way to express our position is by proposing a
ten year moratorium on cognitive explanations of science. . .. We
hereby promise that if anything remains to be explained at the
end of this period, we too will turn to the mind!

Bruno Latour and Steve Woolgar, 1986
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Revolutions in Science and Science Studies

1.1 THE PLACE OF KUHN’S WORK IN STUDIES OF SCIENCE

Thomas Kuhn's Structure of Scientific Revolutions became one of the most
influential books of the twentieth century, although its author suffered
the fate of many prophets: he was ignored by the people he most
hoped to influence. His technical terms became so widely known that
a popular cartoonist could depict a newly hatched chick greeting the
world with the cry “Oh! Wow! Paradigm shift!” (Taves 1998) and a best-
selling guide to success in life and business would tell its readers, “[W]e
need to understand our own ‘paradigms’ and how to make a ‘paradigm
shift”” (Covey 1990: 26). But there is no Kuhnian school of history,
and many philosophers of science remain skeptical about his ideas.
At the close of the twentieth century philosophers generally rejected
paradigm shifts and normal science as useful categories for under-
standing scientific change and were still arguing about another key
idea, incommensurability (Curd and Cover 1998; Hoyningen-Huene
and Sankey 2001). Meanwhile Kuhn’s emphasis on the historical vari-
ability of scientific standards and the role of research communities in
scientific change was embraced by a new generation of sociologists of
scientific knowledge. The new sociologists of science adopted Kuhn as
a founding father, if not an intellectual guide: Kuhn’s emphasis on the
cognitive content of science was marginalized. Our aim in this book is
to rectify this situation, by legitimizing the study of the cognitive con-
tent of science, in a new way, and providing the tools needed to write a



