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Thomas Kuhn's 1962 book, The Structure of Scientific Revolutions, is a landmark work in the
history and philosophy of science. It challenged the traditional view of scientific progress as a
linear, cumulative process of accumulating facts. Instead, Kuhn argued that science undergoes
periodic revolutions, which he termed "paradigm shifts," that fundamentally change the way
scientists see the world.

Key Concepts

1. Normal Science:

This is the day-to-day work of scientists operating within an established framework, or
paradigm. During this phase, scientists are not trying to invent new theories but rather to solve
puzzles and extend the scope and precision of the existing paradigm. The fundamental
assumptions of the paradigm are taken for granted and are not questioned. Most scientific work
happens in this phase.

2. Paradigm:

A paradigm is a universally recognized scientific achievement that, for a time, provides model
problems and solutions for a community of practitioners. It's more than just a theory; it's a
complete worldview that includes:
e Fundamental Laws and Theories: (e.g., Newton's laws of motion, Einstein's theory of
relativity).
e Standard Applications and Instruments: The accepted tools and methods for conducting
research.
e Metaphysical Assumptions: Deeply held beliefs about what the universe is made of and
how it works.

3. Anomalies:

During the course of normal science, scientists will inevitably encounter phenomena that the
current paradigm cannot explain or results that contradict its predictions. These are called
anomalies. Initially, scientists will try to resolve these anomalies within the existing framework,
often by making minor adjustments.

4. Crisis and Scientific Revolution:

A crisis occurs when anomalies accumulate and become too significant to ignore. The existing
paradigm begins to seem inadequate, and the scientific community loses confidence in it. This
crisis phase opens the door for a scientific revolution. During this period, new, competing
theories emerge to try and explain the anomalies.



The Paradigm Shift

The core of Kuhn's argument is the concept of the "paradigm shift." This is not a gradual change
but a revolutionary upheaval where an existing paradigm is replaced by a new, incompatible one.
e Incommensurability: Kuhn argued that successive paradigms are "incommensurable,"
meaning they are not easily comparable. Proponents of different paradigms literally see the

world differently. They use the same terms but mean different things, look at different
problems, and adhere to different standards of evidence. For example, after the shift from
Newtonian mechanics to Einstein's relativity, the very concepts of "mass," "space," and
"time" were radically redefined.

e A Gestalt Switch: Kuhn compared a paradigm shift to a "gestalt switch," like the optical
illusion that can be seen as either a duck or a rabbit. You can see it one way or the other,
but you can't see both simultaneously. Similarly, once a scientist transitions to a new
paradigm, it's difficult, if not impossible, to think in the old way.

e Non-Cumulative Progress: Because paradigms are incommensurable, science does not
progress by simply adding new truths to old ones. A revolution involves discarding much
of the old framework. What was once considered established science might be
reinterpreted or dismissed as error.

Consequences of a Paradigm Shift

The consequence of a paradigm shift is a complete transformation of a scientific discipline.
1.New Worldview: The fundamental assumptions about reality change.

2. New "Puzzles": Scientists begin to work on a new set of research questions and problems
that the new paradigm presents.

3. New Standards: What counts as a valid question, an acceptable explanation, or legitimate
proof is redefined.

4. Rewriting History: Textbooks are rewritten to present the new paradigm as the
culmination of scientific progress, often making the previous paradigm seem like a series
of mistakes or a stepping stone to the current truth.

In essence, Kuhn's work transformed our understanding of science from a steady march toward
truth into a more complex and dynamic process of stable periods punctuated by radical,
revolutionary changes in perspective.



