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IN THEIR OWN WORDS
Excerpts from Thomas Kuhn’s 
The Structure of Scientific Revolutions
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By Big History Project

Thomas Kuhn (1922 — 1996) was an American historian and philosopher of science 

who began his career in theoretical physics before switching career paths. His 

book The Structure of Scientific Revolutions, which was first published in 1962, is 

one of the most cited academic books of all time and made Kuhn perhaps the most 

influential philosopher of science in the twentieth century. His work challenged  

the prevailing view of progress in “normal science,” which was that science has 

been a continuous increase in a set of accepted facts and theories. He argued  

that, instead, the history of science has been episodic, with periods of continuity 

interrupted by revolutionary science during which a new “paradigm” changes the 

rules and direction of scientific research. His analysis of science, which called 

into question its objectivity, caused a firestorm of controversy and continues  

to inspire reaction and debate in and beyond scientific communities. Read these 

excerpts from Kuhn’s book, and consider the questions that follow each section.



2

1

5

10

15

20

25

30

35

40

45

I. A role for science

Normal science, the activity in which most scientists inevitably spend 
almost all their time, is predicated on the assumption that the scien- 
tific community knows what the world is like. Much of the success of  
the enterprise derives from the community’s willingness to defend  
that assumption, if necessary at considerable cost. Normal science, for 
example, often suppresses fundamental novelties because they are 
necessarily subversive of its basic commitments. Nevertheless, so long 
as those commitments retain an element of the arbitrary, the very 
nature of normal research ensures that novelty shall not be suppressed 
for very long. Sometimes a normal problem, one that ought to be solv-
able by known rules and procedures, resists the reiterated onslaught  
of the ablest members of the group within whose competence it falls. 
On other occasions a piece of equipment designed and constructed  
for the purpose of normal research fails to perform in the anticipated  
manner, revealing an anomaly that cannot, despite repeated effort, be 
aligned with professional expectation. In these and other ways besides, 
normal science repeatedly goes astray. And when it does — when,  
that is, the profession can no longer evade anomalies that subvert the 
existing tradition of scientific practice — then begin the extraordinary 
investigations that lead the profession at last to a new set of commit-
ments, a new basis for the practice of science. The extraordinary  
episodes in which that shift of professional commitments occurs are 
the ones known in this essay as scientific revolutions. They are the  
tradition-shattering complements to the tradition-bound activity of nor-
mal science.

The most obvious examples of scientific revolutions are those famous 
episodes in scientific development that have often been labeled revo- 
lutions before...the major turning points in scientific development  
associated with the names of Copernicus, Newton, Lavoisier, and Ein-
stein. More clearly than most other episodes in the history of at least 
the physical sciences, these display what all scientific revolutions are 
about. Each of them necessitated the community’s rejection of one 
time-honored scientific theory in favor of another incompatible with it. 
Each produced a consequent shift in the problems available for scien-
tific scrutiny and in the standards by which the profession determined 
what should count as an admissible problem or as a legitimate prob-
lem-solution. And each transformed the scientific imagination in ways 
that we shall ultimately need to describe as a transformation of the 
world within which scientific work was done. Such changes, together 
with the controversies that almost always accompany them, are the 
defining characteristics of scientific revolutions.
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II. The route to normal science

In this essay, “normal science” means research firmly based upon one 
or more past scientific achievements, achievements that some par- 
ticular scientific community acknowledges for a time as supplying the 
foundation for its further practice. Today such achievements are 
recounted, though seldom in their original form, by science textbooks, 
elementary and advanced. These textbooks expound the body of 
accepted theory, illustrate many or all of its successful applications, 
and compare these applications with exemplary observations and 
experiments. Before such books became popular early in the nineteenth 
century (and until even more recently in the newly matured sciences), 
many of the famous classics of science fulfilled a similar function. 
Aristotle’s Physica, Ptolemy’s Almagest, Newton’s Principia and 
Opticks, Franklin’s Electricity, Lavoisier’s Chemistry, and Lyell’s Geology 
— these and many other works served for a time implicitly to define  
the legitimate problems and methods of a research field for succeeding 
generations of practitioners. They were able to do so because they 
shared two essential characteristics. Their achievement was suffi-
ciently unprecedented to attract an enduring group of adherents away 
from competing modes of scientific activity. Simultaneously, it was 
sufficiently open-ended to leave all sorts of problems for the redefined 
group of practitioners to resolve.

Achievements that share these two characteristics I shall henceforth 
refer to as “paradigms,” a term that relates closely to “normal science.” 
By choosing it, I mean to suggest that some accepted examples of 
actual scientific practice — examples which include law, theory, appli-
cation, and instrumentation together — provide models from which 
spring particular coherent traditions of scientific research. These are 
the traditions which the historian describes under such rubrics as 
“Ptolemaic astronomy” (or “Copernican”), “Aristotelian dynamics”  
(or “Newtonian”),…and so on. The study of paradigms, including many  
that are far more specialized than those named illustratively above,  
is what mainly prepares the student for membership in the particular  
scientific community with which he will later practice. Because he 
there joins men who learned the bases of their field from the same 
concrete models, his subsequent practice will seldom evoke overt dis-
agreement over fundamentals. Men whose research is based on shared 
paradigms are committed to the same rules and standards for scien- 
tific practice. That commitment and the apparent consensus it produces  
are prerequisites for normal science, that is, for the genesis and con-
tinuation of a particular research tradition.
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History suggests that the road to a firm research consensus is extraor-
dinarily arduous...

History also suggests, however, some reasons for the difficulties 
encountered on that road. In the absence of a paradigm or some candi-
date for paradigm, all of the facts that could possibly pertain to the 
development of a given science are likely to seem equally relevant. As 
a result, early fact-gathering is a far more nearly random activity than 
the one that subsequent scientific development makes familiar. Fur-
thermore, in the absence of a reason for seeking some particular form 
of more recondite information, early fact-gathering is usually restricted 
to the wealth of data that lie ready to hand…Because the…facts…could 
not have been casually discovered, technology has often played a vital 
role in the emergence of new sciences.

…No natural history can be interpreted in the absence of at least some 
implicit body of intertwined theoretical and methodological belief that 
permits selection, evaluation, and criticism. If that body of belief is  
not already implicit in the collection of facts — in which case more than 
“mere facts” are at hand — it must be externally supplied…No wonder, 
then, that in the early stages of the development of any science different 
men confronting the same range of phenomena, but not usually all the 
same particular phenomena, describe and interpret them in different 
ways. What is surprising, and perhaps also unique in its degree to  
the fields we call science, is that such initial divergences should ever 
largely disappear.

…To be accepted as a paradigm, a theory must seem better than its 
competitors, but it need not, and in fact never does, explain all the facts 
with which it can be confronted...

…When, in the development of a natural science, an individual or group 
first produces a synthesis able to attract most of the next generation’s 
practitioners, the older schools gradually disappear. In part their disap-
pearance is caused by their members’ conversion to the new paradigm. 
But there are always some men who cling to one or another of the  
older views, and they are simply read out of the profession, which there-
after ignores their work. The new paradigm implies a new and more 
rigid definition of the field. Those unwilling or unable to accommodate 
their work to it must proceed in isolation or attach themselves to some 
other group. [I]t is sometimes just its reception of a paradigm that 
transforms a group previously interested merely in the study of nature 
into a profession or, at least, a discipline…
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96 When the individual scientist can take a paradigm for granted, he need 
no longer, in his major works, attempt to build his field anew, starting 
from first principles and justifying the use of each concept introduced. 
That can be left to the writer of textbooks…
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