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Kantian Solution to Inductive Scepticism

I freely admit that it was the remembrance of David Hume

which, many years ago, first interrupted my dogmatic slumber

and gave my investigations in the field of speculative philosophy

a completely different direction.
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Kantian Solution to Inductive Scepticism

1. Kant asked the following question:

In order for there to be any experience of things in space and

time and any experience of events occurring one after the other,

what conditions are necessary?

2. We can interpret the question, at least, in two ways:

Psychologically: How must the mind work in order for one to have

experience of the sort we do?

Logically: what principles are logically presupposed by the

assumption that we have experience at all?

3. Kant called these sorts of questions transcendental.

• We still call transcendental any arguments that try

to establish that something must be true because it is

(or is claimed to be) a necessary condition for human

knowledge or for human experience.
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Kantian Solution to Inductive Scepticism

1. In Critique of Pure Reason, Kant argued that human beings

experience only appearances, not things in themselves to which we

do not have a direct access.

• Space and time are only subjective but a priori forms

of human intuition.

• Space and time are forms that structure our

experience of things in themselves.

• We call this view transcendental idealism.
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Kantian Solution to Inductive Scepticism

1. We also have a priori concepts or “categories” such as causation.

2. “Experience” (in the Humean sense) is the basis for causal

connection in so far as one perception is found to be“constantly

conjoined” with another.

3. Kant introduces a new concept of “experience” which is explicitly

opposed to mere constant conjunctions among perceptions in

being“necessary and universally valid”.

4. In particular,“experience” is possible only by means of the

representation of a necessary connection of perception.

5. The pure concepts of the understanding or categories function

precisely to convert mere (subjective) perceptions (judgements of

perception) into objective experience by effecting a“necessary

unification” (judgments of experience).
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Kantian Solution to Inductive Scepticism

1. Suppose that we have the perception that an illuminated stone is

constantly followed by the perception of heat.

2. We then convert this perception into an objective law according to

which the very same relationship is now viewed as “necessary and

universally valid”.

3. This transformation is effected by the addition of the a priori

concept of causality.

4. Categories or pure concepts of the understanding relate to

experience not in such a way that they are derived from experience,

but that experience is derived from them, a completely reversed kind

of connection which never occurred to Hume.
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Logical Positivism: the

verifiability principle



The Decline of Kantianism

1. To understand Popper’s motivation and the context of his theory, we

need a short introduction to logical positivism.

2. Most philosophers and many scientists educated in the late

nineteenth and early twentieth centuries were taught Kantian ideas.

3. But, in the early 20th century, Kantian theory has seem more and

more insufficient

6



The Decline of Kantianism

1. To understand Popper’s motivation and the context of his theory, we

need a short introduction to logical positivism.

2. Most philosophers and many scientists educated in the late

nineteenth and early twentieth centuries were taught Kantian ideas.

3. But, in the early 20th century, Kantian theory has seem more and

more insufficient

6



The Decline of Kantianism

1. To understand Popper’s motivation and the context of his theory, we

need a short introduction to logical positivism.

2. Most philosophers and many scientists educated in the late

nineteenth and early twentieth centuries were taught Kantian ideas.

3. But, in the early 20th century, Kantian theory has seem more and

more insufficient

6



The Decline of Kantianism

1. When Kant talks about time and space as forms of intuition, he

embraces Eucledian geometry and Newtonian Physics.

2. But The middle and late 19th centuries saw the development of

non-Euclidean geometries and by the 1920s the general theory of

relativity had led a good many scientists to think that Euclidean

geometry is not true of physical space.

3. Another challenge to Kant was the development of symbolic logic,

formalisation of languages and the notion of proof (e.g. Frege’s

Begriffsschrift from 1879).

4. From the perspective provided by this new tool, Kant’s arguments

didn’t look very sound. Rather than rigorous demonstrations, they

seemed to be equivocal, full of gaps, and well short of proving their

claims.

5. From this perspective Kantian theory and theories of hs successors

were obscure (logical positivists would use the word “metaphysical”).
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Logical Positivism

1. Logical and empirical positivists were are group of philosophers

prevalently in Austria and Germany.

2. They rejected Kantian metaphysics and logical-linguistic approach to

philosophy.

• We sometimes call it a linguistic turn in philosophy.

3. One aim of logical positivists was to to demarcate the meaningful

from the meaningless (metaphysical speculation).
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Logical Positivism – the verifiability principle

1. Logical positivists argued that the meaning of an expression was

given by the means by which it could be confirmed.

2. The verifiability principle holds that a claim is meaningful if and

only if it could be verified, that is, if and only if some possible set

of observations exists that, were they to be made, would establish

the truth of the claim.

3. Notice that we speak of possibility of verification – meaning of an

expression such is given exhaustively by a specification of the

experimental conditions that would need to occur for someone to

justifiably assert the truth of that statement.
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Logical Positivism – the verifiability principle

1. An expression can be meaningful but not yet verified. We only need

to specify conditions under which it would be verifiable.

2. For example, a claim that is false can be verifiable.

a.) It is false that I weigh more than 150 kilograms.

b.) But a possible sequence of observations exists that

were they to be made would establish that I do weigh

more than 150 kilograms.

c.) Because I don’t weigh less than more than 150

kilograms, no such observations will in fact be made,

but they are possible.
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Logical Positivism – the verifiability principle

1. Logical positivist used the verifiability principle to differentiate

between meaningful and non-nonsensical statements.

2. The same principle can be used to differentiate between meaningful

and nonsensical (pseudo-scientific disciplines) such as physics and

metaphysics.

3. But the the verifiability principle faced a lot of criticism. For

example, just ask whether the principle itself is meaningful

(verifiable).

4. Popper offered an alternative theory of the nature of the scientific

method, and the grounds for the demarcation of science from

non-science, called falsificationism.

5. Falsificationism forms a ground for his reply to the problem of

induction.
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Popper and Falsificationism



Popper’s Motivation

1. Popper’s interest in philosophy of science began with the search for

a demarcation between science and pseudo-science.

2. He tried to work out what the difference was between theories he

greatly admired in physics, and theories he thought were unscientific,

for example, in psychology and sociology:

• When he was young, Popper was attracted by both

Marxism and psychoanalysis yet fairly quickly he grew

disillusioned with them.

• He came to regard both as pseudo-scientific and set

about trying to explain what it was about them and

the way they were practised that led him to this view.
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Basic Insight – Too General Theories

1. Popper realised that it was easy to think of Marxism and

psychoanalysis as very successful sciences if one assumed that

scientific knowledge proceeds, and is justified, by the accumulation

of positive instances of theories and laws.

2. The problem, as far as Popper was concerned, is that it is just too

easy to accumulate positive instances which support some theory.

3. It is true especially when the theory is so general in its claims that

its seems not to rule anything out.

4. https://www.youtube.com/watch?v=3Dp2Zqk8vHw

5. Barnum effect/Forer effect: individuals give high accuracy ratings

to descriptions of their personality that supposedly are tailored

specifically to them, that are in fact vague and general enough to

apply to a wide range of people.

13
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its seems not to rule anything out.

4. https://www.youtube.com/watch?v=3Dp2Zqk8vHw

5. Barnum effect/Forer effect: individuals give high accuracy ratings

to descriptions of their personality that supposedly are tailored

specifically to them, that are in fact vague and general enough to

apply to a wide range of people.
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Basic Insight – Too General Theories

1. Popper thought that theories that seem to have great explanatory

power are suspect precisely because so much can be explained by

them.

2. The trouble with such theories is that they do not make precise

predictions, and any phenomena that occur can be accounted for.

3. Popper’s complaint then is that the central principles of such theories

are so general as to be compatible with any particular observations.

4. Many of those who believe them cannot even imagine circumstances

under which they would be empirically refuted.

5. So, in general, Popper’s worry about the idea that confirmation is

fundamental to the scientific method is that if you are in the grip of

a theory it is easy to find confirming instances, especially if the

theory is one that is vague and general.
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Brave Predictions

1. In contrast, Popper was particularly impressed by the experimental

confirmation of Einstein’s general theory of relativity in 1919

2. The admirable thing about the theory as far as Popper was

concerned was that it made a prediction that was very risky, which is

to say that could easily have turned out to be false.

3. Albert Einstein in a 1911 paper predicted the value of a gravitational

deflection of starlight passing near the Sun. It was one of the tests

proposed for his 1915 theory of General Relativity.

4. Two expeditions, one to the West African island of Pŕıncipe, and the

other to the Brazilian town of Sobral, were sent to observe and

measure the deflection.

5. Eddington wrote into his diary: “... one plate I measured gave a

result agreeing with Einstein”.
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Brave Predictions

1. The most compelling types of prediction for Popper were so-called

novel predictions, which were predictions of new types of phenomena

or entities.

• For example, in 1871, Mendeleev’s predicted the

existence and properties of the previously unknown

elements of gallium derived from the structure of the

Periodic Table of the elements.

• Gallium was discovered in 1875 in France.

2. Popper argued that the “confirmation” that a theory is supposed to

get from observation of an instance that fits the theory, only really

counts for anything when it is an instance that was a risky prediction

by the theory

3. That is, if it is a potential falsifier of the theory.
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Scientific vs. Non-Scientific

1. Popper argued that a theory that was, in principle, unfalsifiable by

experience was unscientific.

2. On the other hand, we have falsifiable scientific theories because

there are observations that are inconsistent with them.

• If we were to observe a metal that did not expand

when heated we would know that the generalisation

“all metals expand when heated” was false.

3. Popper argues that science proceeds not by testing a theory and

accumulating positive inductive support for it, but by trying to

falsify theories.

4. The true way to test a theory is not to try and show that it is true

but to try and show that it is false.

5. If it is falsified then it is abandoned, but if it is not falsified this just

means it ought to be subjected to ever more stringent tests and

ingenious attempts to falsify it.
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Consequences of Falsificationism

1. Falsificationist do not view all scientific theories equally – they could

be ranked according to their degree of falsifiability and that this is

the true measure of their empirical content.

2. Popper believed that hypotheses can be compared to see which is

more falsifiable. For example, take two following hypotheses:

(1) All metals expand on heating.

(2) Copper expands on heating.

3. (1) is more falsifiable than the hypothesis (2).

4. It is because (1) is inconsistent with more observation statements

than (2).

5. It is inconsistent with observation statements about particular bits of

iron and silver not expanding when heated as well as those that just

concern copper.

6. The set of all potential falsifiers of (2) is a subset of the set of all

potential falsifiers of (1), and hence (1) is more falsifiable than (2).

7. Popper also argued that new theories ought to be more falsifiable

than the theories they replace.
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Consequences of Falsificationism

1. The more falsifiable a theory is the better it is, but it must also

make precise predictions about a large range of phenomena.

2. Scientists ought to aim to develop theories that are as falsifiable as

possible which means the theories need to be both precise in

predictions and have a broad content.

• A hypothesis such as “metals change shape when

heated” is falsifiable and broad in scope but not

precise enough to be highly falsifiable.

• A hypothesis such as “this piece of copper expands

on heating” is pretty precise but of narrow scope.

3. Ideally, for a flasificionist, science ought to consist of hypotheses

that apply to a wide range of phenomena, but also make precise

quantitative predictions.

• Newton’s mechanics gives precise predictions for a

wide range of phenomena, from the motions of

comets in the heavens to the paths of cannon balls

near the surface of the Earth.
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Poppers’ solution to Induction

1. What we call confirmation is, according to Popper, really just

unsuccessful falsification. His theory is called conjectures and

refutations.

2. Popper argues that a failure to justify induction does not show that

scientific knowledge is not justified.

3. Science does not depend on induction at all.

4. Popper argued that science is fundamentally about falsifying rather

than confirming theories, and so he thought that science could

proceed without induction.
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Poppers’ solution to Induction

1. According to Popper, science is about general claims – universal

generalisations – with precise predictions.

• All swans are white.

2. Popper pointed out that there is a logical asymmetry between

confirmation and falsification of a universal generalisation.

3. The problem of induction arises because no matter how many

positive instances of a generalisation are observed it is still possible

that the next instance will falsify it.

4. However, if we take a generalisation such as all swans are white,

then we need only observe one swan that is not white to falsify this

hypothesis.
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Poppers’ solution to Induction

1. The inference from a falsifying instance to the falsity of a theory is

purely deductive.

• Suppose T is the theory that all metals expand on

heating.

• e is the statement that a particular sample of copper

expands on heating.

• T entails e, and so if e is false then T is false.

• This is an valid argument.

2. Popper’s answer to the problem of induction is sometimes called

deductivism
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Problems For Falsificationism



The Duhem problem: Falsificationism So Far

1. Falsificationism seems to work as follows:

• scientists deduce a prediction from a hypothesis

• if observation is not consistent with the prediction

when the relevant experiment is performed the

hypothesis is falsified

2. In reality it is never possible to deduce any statement about what

will be observed from a single hypothesis alone.

3. hypotheses have to be conjoined with other assumptions about

background conditions, the reliability of measurements, the initial

conditions of a system and so on.

4. This feature of the testing of scientific theories was recognised by

Duhem who said: “an experiment in physics can never condemn an

isolated hypothesis but only a whole theoretical group”.
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The Duhem problem: Falsificationism So Far

1. Consider the experimental test of Newtonian gravitational theory by

the observation of the path of a comet.

2. The law of gravitation alone will not predict any path for the comet.

We need:

• to assign values to variables representing the mass of

the comet,

• to assign mass of the other bodies in the solar system

and their relative positions and velocities,

• to assign the initial position and velocity of the comet

relative to the other bodies in the solar system,

• the gravitational constant,

• to employ Newton’s other laws of motion.

3. This all will allow us to derive a prediction of the comet’s future

path that we can then test by observing its actual motion using a

telescope.
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The Duhem problem: Falsificationism So Far

1. Suppose that the comet does not follow the path that Newtonian

theory predicts.

2. Where do we locate the problem? It could be:

• that the law of gravitation is false,

• that one of Newton’s other laws is false,

• that we have one of the values for the mass of the

other bodies in the solar system wrong,

• that a mistake was made in observing the comet,

• that the laws of optics which we think explain how

the telescope works and why it is reliable might be

wrong, etc.

3. Falsification of a theory by an observation is not as straightforward

as we might have thought.
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The Duhem problem: Problem for Falsificationism

1. It seems that Popper must grant that there is no such thing as a

completely conclusive refutation of a theory by experiment.

2. Popper admits this and argues that as well as a set of observation

statements that are potential falsifiers of the theory, there must also

be a set of experimental procedures, techniques and so on, such that

the relevant group of scientists agree on a way in which the truth or

falsity of each observation statement can be established.

3. But Popper argues that, in proper scientific inquiry, whenever a

high-level theoretical hypothesis is in conflict with a basic

observation statement, it is the high-level theory that should be

abandoned.
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The Duhem problem: Problem for Falsificationism

1. Popper admits that falsification of a high-level theory by an

observation statement is not a matter of the evidence proving the

theory to be false.

2. But he does argue that it is conclusive as far as the practice of

science is concerned.

3. If a hypothesis has enjoyed some empirical success in the past but is

subsequently falsified, it must be abandoned and a new hypothesis

should be proposed.

4. The latter should explain whatever success was enjoyed by its

predecessor, but it should also have extra empirical content that its

predecessor does not have.

5. It is in this way that true science avoids the deplorable state of

affairs that occurs when a pseudo-scientific theory is falsified and its

adherents simply introduce a new version of the theory to which

arbitrary assumptions have been added to save it from falsification.
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predecessor, but it should also have extra empirical content that its

predecessor does not have.

5. It is in this way that true science avoids the deplorable state of

affairs that occurs when a pseudo-scientific theory is falsified and its

adherents simply introduce a new version of the theory to which

arbitrary assumptions have been added to save it from falsification.

27



Some legitimate parts of science seem not to be falsifiable

1. Probabilistic statements: statements about the probability of some

occurrence.

• For example, the probability of one atom of uranium

decaying in 710,000,000 years is one-half.

• Such statements cannot be falsified because an

experiment may produce an improbable outcome and

that is consistent with the original statement.

2. Probabilities of single events cannot be falsified.

• For example, the probability that a particular coin

toss will land heads is 1/2.

• We cannot falsify that hypothesis by tossing the coin

because the fact that the probability is 1/2 is

consistent with the coin landing heads or tails on that

occasion.
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Some legitimate parts of science seem not to be falsifiable

1. Existential statements: scientific theories assert the existence of

things like black holes, atoms, viruses, DNA and so on.

2. Statements that assert the existence of something cannot be falsified

by one’s failure to find them.
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Falsificationism is not falsifiable

Popper admits this but says that his own theory is not supposed to be

because it is a philosophical or logical theory of the scientific method,

and not itself a scientific theory, so this objection, although often made,

misses its target.
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Thank you!
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