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Theories and the Falsifiability Criterion

• The way scientists make sure they are dealing with testable
theories is by ensuring that their theories are falsifiable,
that is, that they have implications for actual events in the
natural world.

• Falsifiability criterion (可证伪性标准): Scientific theories
must always be stated in such a way that the predictions
derived from them could potentially be shown to be false.

• Thus, the methods of evaluating new evidence relevant to
a particular theory must always include the possibility that
the data will falsify the theory.
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Theories and the Falsifiability Criterion

• The predictions drawn from a theory must be specific.
• The theory must go out on a limb, so to speak, because in
telling us what should happen, the theory must also imply
that certain things will not happen.

• If these latter things do happen, then we have a clear
signal that something is wrong with the theory: It may
need to be modified, or we may need to look for an
entirely new theory.

• Either way, we shall end up with a theory that is nearer to
the truth.
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Theories and the Falsifiability Criterion

• If a theory does not rule out any possible observations,
then the theory can never be changed, and we are frozen
into our current way of thinking, with no possibility of
progress.

• Thus, a successful theory is not one that accounts for every
possible outcome because such a theory robs itself of any
predictive power.
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Theories and the Falsifiability Criterion

• A theory in science is an interrelated set of concepts that is
used to explain a body of data and to make predictions
about the results of future experiments.

• Hypotheses are specific predictions that are derived from
theories (which are more general and comprehensive).

• Currently viable theories are those that have had many of
their hypotheses confirmed. The theoretical structures of
such theories are, thus, consistent with a large number of
observations.
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Theories and the Falsifiability Criterion

• However, when the database begins to contradict the
hypotheses derived from a theory, scientists begin trying
to construct a new theory (or, more often, simply make
adjustments in the previous theory) that will provide a
better interpretation of the data.

• Thus, the theories that are under scientific discussion are
those that have been verified to some extent and that do
not make many predictions that are contradicted by the
available data. They are not mere guesses or hunches.
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The theory of knocking rhythms

• The person behind it is a female.
• It is a male under 22 years old.
• Female, 30 years old, 5 feet 2 inches tall, carrying a book
and a purse in the left hand and knocking with the right.
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Sigmund Freud and Falsifiability
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Tourette syndrome

• Tourette syndrome (抽动性秽语症) is a disorder
characterized by physical tics and twitches that may
involve any part of the body, as well as vocal symptoms
such as grunts and barks, echolalia, and coprolalia.

• Progress in the treatment and understanding of Tourette
syndrome began to occur only when researchers
recognized that the psychoanalytic “explanations” were
useless.

• These explanations were enticing because they seemed to
explain things. In fact, they explained everything - after
the fact. However, the explanations they provided created
only the illusion of understanding.
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Freud and Falsifiability

• By attempting to explain everything after the fact, they
barred the door to any advance.

• Progress occurs only when a theory does not predict
everything but instead makes specific predictions that tell
us - in advance - something specific about the world.

• The predictions derived from such a theory may be wrong,
of course, but this is a strength, not a weakness.
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The catch-22 of extrasensory perception (ESP) research

• A “believer” claims to have demonstrated ESP in the
laboratory. A “skeptic” is brought in to confirm the
phenomena.

• Often, after observing the experimental situation, the
skeptic calls for more controls, and though these are
sometimes resisted, well-intentioned believers often agree
to them.

• When the controls are instituted, the phenomena cannot
be demonstrated.
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The catch-22 of ESP research

• The skeptic, who correctly interprets this failure as an
indication that the original demonstration was due to
inadequate experimental control and, thus, cannot be
accepted, is often shocked to find that the believer does
not regard the original demonstration as invalid.

• Instead, the believer invokes the catch-22 of ESP: Psychic
powers, the believer maintains, are subtle, delicate, and
easily disturbed. The “negative vibes” of the skeptic were
probably responsible for the disruption of the “psi powers.”
The believer thinks that the powers will undoubtedly
return when the negative aura of the skeptic is removed.
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Not All Confirmations Are Equal

• Confirmations are more or less impressive depending on
the extent to which the prediction exposes itself to
potential disconfirmation.

• Thus, we must look not only at the quantity of the
confirming evidence, but also at the quality of the
confirming instances.

• Using the falsifiability criterion as a tool to evaluate
evidence will help the research consumer resist the allure
of the nonscientific, all-explaining theory that inevitably
hinders the search for deeper understanding.
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The Freedom to Admit a Mistake

• The essence of science is making mistakes in public-
making mistakes for all to see, in the hopes of getting the
others to help with the corrections.

• Many scientists have attested to the importance of
understanding that making errors in the course of science
is normal and that

• the real danger to scientific progress is our natural human
tendency to avoid exposing our beliefs to situations in
which they might be shown to be wrong.

16/20



The Freedom to Admit a Mistake

• The essence of science is making mistakes in public-
making mistakes for all to see, in the hopes of getting the
others to help with the corrections.

• Many scientists have attested to the importance of
understanding that making errors in the course of science
is normal and that

• the real danger to scientific progress is our natural human
tendency to avoid exposing our beliefs to situations in
which they might be shown to be wrong.

16/20



The Freedom to Admit a Mistake

• The essence of science is making mistakes in public-
making mistakes for all to see, in the hopes of getting the
others to help with the corrections.

• Many scientists have attested to the importance of
understanding that making errors in the course of science
is normal and that

• the real danger to scientific progress is our natural human
tendency to avoid exposing our beliefs to situations in
which they might be shown to be wrong.

16/20



The Freedom to Admit a Mistake

• The essence of science is making mistakes in public-
making mistakes for all to see, in the hopes of getting the
others to help with the corrections.

• Many scientists have attested to the importance of
understanding that making errors in the course of science
is normal and that

• the real danger to scientific progress is our natural human
tendency to avoid exposing our beliefs to situations in
which they might be shown to be wrong.

16/20



The Freedom to Admit a Mistake

• Scientists take themselves to be just as weak and fallible as
anybody else, but recognizing these very sources of error in
themselves and in the groups to which they belong,

• they have devised elaborate systems to tie their own hands,
forcibly preventing their frailties and prejudices from
infecting their results.

• The strength of science comes not because scientists are
especially virtuous, but from a social process where
scientists constantly cross-check each others’ knowledge
and conclusions.
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Errors in Science: Getting Closer to the Truth

• Scientists are interested only in those aspects of nature
that are on the fringes of what is known. They are not
interested in things that are so well confirmed that there is
no doubt about them.

• This aspect of scientific practice is very confusing to the
general public. It seems that scientists are always
emphasizing what they don’t know rather than what is
known.

• But science advances by a process of trying to reduce the
uncertainty at the limits of knowledge.
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Errors in Science: Getting Closer to the Truth

• Falsifying a theory with a new one does not mean that all
the previous facts that established the old theory are
thrown out.

• Quite the contrary, the new theory must explain all of the
facts that the old theory could explain plus the new facts
that the old theory could not explain.

• Complex theories can be generally right without being
perfectly right; and beliefs can be getting closer to the
truth without being exactly true.
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Shape of the earth
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Questions?
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