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1. Scientific knowledge stands as the supreme intellectual achievement

of our society.
(M. H. Salmon, et al.,Introduction to the Philosophy of Science,Hackett, 1999, p.1)

2. Philosophy of science is the name given to that branch of philosophy

that reflects on and critically analyses science.

a.) What are the aims of science?

b.) Are there methods for making scientific discoveries?

c.) How does scientific knowledge advance and grow?

. . .
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Scepticism



Variates of Scepticism

1. There are many types and variates of scepticism. For example:

(1) sceptics about:

knowledge: denies that people have, or can have,

certain kinds of knowledge.

justification: denies that people are, or can be,

justified in believing certain sorts of

things.

(2) sceptics who are:

local about knowledge: we do not, or cannot, have

knowledge about some particular

domain (e.g. other minds).

global about knowledge: no one knows anything at

all.
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Two Types of Scepticism That Will Interest Us

(1) epistemic scepticism

• We will question whether scientific knowledge should

have any privilege position.

• Especially, we will question whether there is anything

special about scientific methods that would justify

such a privilege position.

(2) Metaphysical scepticism:

• We will question whether scientific terms (scientific

language) refers to something objectively real or

science is, for example, “just” a (useful) fiction.
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Introduction To Epistemic

Scepticism



An Example of an Epistemic Sceptic n. 1

The certainty argument

Premise 1: One cannot be certain about what the external

world is like.

Premise 2: One knows that p only if one is certain that p.

Conclusion: Therefore, one cannot know what the external

world is like.

1. This argument is valid, but the Premise 2 looks too demanding.
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An Example of an Epistemic Sceptic n. 2

The argument from error

Premise 1: If S’s total evidence for q is no better than S’s

total evidence for p, and S’s belief that p is not an

instance of knowledge, then S does not know that

q.

Premise 2: S’s total evidence for q is no better than S’s total

evidence for p.

Premise 3: S’s belief that p is not an instance of knowledge.

Conclusion: Therefore, S does not know that q.

1. Nonskeptics typically reject premise 1. They argue that the first

premise is again much too strong.
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An Example of an Epistemic Sceptic n. 2

1. Suppose I am walking down the street and I see two people looking

into a store window.

2. I form the belief that it’s my friend, Tom, and his wife, Lisa.

3. I have known them both for many years. But suppose I am

completely unaware that Lisa has an identical twin, Laurie, who just

happens to be visiting from out of town, and that the woman I see

with Tom is Laurie.

4. Of course, I do not know that I see Lisa, since the proposition that I

see Lisa is false (knowledge requires truth).

5. However, since my evidence that I see Tom is as good as my

evidence that I see Lisa, and since I don’t know that I see Lisa, it

follows from premise 1 that I also do not know that I see Tom.

6. That sounds implausible.
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Example of a Sceptic Argument n. 3

Let (h) be “I have hands.” and (v) “I am a handless brain in a vat being

caused to have perceptual experiences as if I had hands.”

The argument from ignorance

Premise 1: You know that (h) only if you know that not-(v).

Premise 2: But you do not know that not-(v).

Conclusion: Therefore, you don’t know that (h).

This argument uses the principle of exclusion:

S knows that p only if S can rule out (know to be false) any

proposition S knows to be incompatible with p.
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Epistemic Scepticism about

Scientific Knowledge



Basic Idea

1. We started with the idea that scientific knowledge is privileged

(supreme intellectual achievement).

2. But we could be sceptical about that privilege of scientific

knowledge.

3. For example, we could “attack” scientific methods that supposedly

provide us with scientific knowledge.
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Alice vs. Thomas

Thomas: . . . you are just being näıve; anyway, even supposing

that scientists really believe their theories, can’t you see that science

is just the modern religion?

Alice: What do you mean?

Thomas: Well, if you were living five hundred years ago you would

believe in angels and saints and the Garden of Eden. . .

Alice: You can’t compare religious dogma and myth with science.

Thomas: Why not?

Alice: Because scientists develop and test their beliefs according

to proper methods. . . scientific theories, like the Big Bang theory, are

proved by experiments and observations. . .

Thomas: . . . The scientific method is a myth put about by scien-

tists who want us to believe their claims. . . how can experiments and

observations prove a theory to be true?

Alice: I don’t know.

Thomas: Well let me know when you’ve found out.

9



Scientific Sceptic n.1

Argument against Alice

Premise 1: We (including Alice) do not know how experiments

and observations (a scientific method) prove a

theory to be true.

Premise 2: Scientific theory differs from religious dogma only

if we know how experiments and observations

prove a theory to be true.

Conclusion: Therefore, scientific theory does not differ from

religious dogma.

1. This argument does not work.

2. Saying that something is true because it has not yet been proved

false is a fallacy called an argument from ignorance.
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Scientific Sceptic n.2

Argument against Alice

Premise 1: We (including Alice) do not know how experiments

and observations prove a theory to be true.

Premise 2: Scientific theory differs from religious dogma only

if we know how experiments and observations

prove a theory to be true.

Conclusion: Therefore, we do not know that scientific theory

differs from religious dogma.

1. This argument is valid but weak.

2. It does not say anything about whether we can know how

experiments and observations prove a theory to be true.

3. Moreover, “experiments and observations” are too specific. We

should be more general and talk about a scientific method(s).

11
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Scientific Sceptic n.3

Argument against Alice

Premise 1: We cannot know how a scientific method proves a

theory to be true.

Premise 2: Scientific theory differs from religious dogma only

if we can know how it proves a theory to be true.

Conclusion: Therefore, we cannot know that scientific theory

differs from religious dogma.

1. We can question the truth of the premise 1, which sounds

demanding.

2. Does a scientific method need to prove theory to be true, or is some

virtue of that method such as reliability good enough?

3. Of course, we could exchange religious dogma with any

“non-scientific” method such as crystal ball gazing to make a similar

point.
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The Question

The central question of (scientific) epistemic scepticism si whether we

can show and know that scientific method is better than other methods

and can justify the privilege position of scientific knowledge.

13



Deductive Reasoning



Deductive Reasoning

1. If the premises are true, the conclusion must be true. Valid

deduction is necessarily truth-preserving.

Example: Modus Ponens

Premise 1: If I am blushing, I feel guilty.

Premise 2: I am blushing.

Conclusion: I feel guilty.

B (premise 2) G (conclusion) B → G (premise 1)

T T T

T F F

F T T

F F T
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Deductive Reasoning

Take Our Sceptic Again

Premise 1: We (including Alice) do not know how

experiments and observations prove a theory

to be true.

Premise 2: Scientific theory differs from religious dogma

only if we know how experiments and

observations prove a theory to be true.

Conclusion: Therefore, we do not know that scientific

theory differs from religious dogma.

p → q (premise 2) ¬p (conclusion) ¬q (premise 1)

T F F

T T F

F F T

T T T

15



Deductive Reasoning

1. If new premises are added to a valid argument (without removing

any), the argument remains valid. Deduction is monotonic.

Example: Modus Ponens

Premise 1: If I am blushing, I feel guilty.

Premise 2: I am blushing.

Premise 2: The Moon is made of cheese.

Conclusion: I feel guilty.

Example: Modus Ponens

Premise 1: If p, then I q

Premise 2: p

Premise 3: k

Conclusion: q

16
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Deductive Reasoning

1. In a valid deductive argument, all of the content of the conclusion is

present, at least implicitly, in the premises. Deduction is

non-ampliative.

Nonampliativity

Premise 1: All humans are mortal.

Premise 2: Socrates is human.

Conclusion: Socrates is mortal.

2. We cannot learn anything beyond what is already contained in the

premises of the argument.

17
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Inductive Reasoning



Basic Insight

Induction in the broadest sense is just any form of reasoning that is not

deductive, but in the narrower sense, it is the form of reasoning where we

generalise from a whole collection of particular instances to a general

conclusion.

18



Inductive Reasoning

1. Induction is ampliative. The conclusion of an inductive argument

has content that goes beyond the content of its premises.

Example: White Swans

For hundreds of years Europeans believed that all swans were

white. However, in 1697 the Dutch explorer Willem de Vlam-

ingh discovered black swans in Australia. Suppose we cata-

logue swans observed in Europe before de Vlamingh discovery.

We might see hundreds, thousands, or even millions of white

swans. Suppose that we number our observations:

Premise (observation) n.1: Swan n. 1 is white. . .

Premise n.1269: Swan n. 1269 is white. . .

Premise n. 5 258 693: Swan n. 5258693 is white. . .

Conclusion: All swans are white.

2. The conclusion that all swans are white goes beyond what is in

premises.
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Inductive Reasoning

1. A correct inductive argument may have true premises and a false

conclusion. Induction is not necessarily truth-preserving.

Example: White Swans

Premise (observation) n.1: Swan n. 1 is white. . .

Premise n.1269: Swan n. 1269 is white. . .

Premise n. 5 258 693: Swan n. 5258693 is white. . .

Conclusion: All swans are white.

2. The conclusion that all swans are white could (and actually is) false

despite all the true premises.
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Inductive Reasoning

1. New premises may completely undermine a strong inductive

argument. Induction is not erosion-proof.

Example: White Swans

Premise (observation) n.1: Swan n. 1 is white. . .

Premise n.1269: Swan n. 1269 is white. . .

Premise n. 5 258 693: Swan n. 5258693 is white. . .

Premise n. 5 258 694: A black swan has been seen.

2. Our premise n. 5 258 694 completely invalidates the conclusion that

all swans are white.
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Inductive Reasoning

1. Inductive arguments come in different degrees of strength. In

some inductions the premises support the conclusions more strongly

than in others.

Example: White Swans

Premise (observation) n.1: Swan n. 1 is white. . .

Premise n.1269: Swan n. 1269 is white. . .

Premise n. 5 258 693: Swan n. 5258693 is white. . .

Conclusion: All swans are white.

Example: White Swans

Premise (observation) n.1: Swan n. 1 is white. . .

Premise n.5: Swan n. 5 is white. . .

Premise n.9 Swan n. 9 is white. . .

Conclusion: All swans are white.
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Inductive Reasoning

1. All logically correct arguments fall into two types, deductive and

inductive, and these types differ fundamentally from one another.

2. Science uses especially inductive reasoning since one of its arguable

goals is to increase our knowledge.

3. Inductive method is a good spot where a sceptic can attack.
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Thank you!
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