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Introduction



Motivation

1. We have addressed the epistemic worry about scientific knowledge

and methods.

2. If you remember, at the beginning, I mentioned two sceptical

positions: epistemic and metaphysical.

3. However we resolve the debate about the nature of the scientific

method, most parties seem to accept that science is usually the best

guide we have to the future behaviour of things we can observe.

4. We will now focus on the metaphysical one.
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Motivation

1. When we read about the results of scientific discoveries, we usually

understand these accounts as descriptions of nature.

2. If we pick up an issue a scientific publication, we may find an article

about the way in which some feature of the immune system works,

or about the origin of the planets.

3. It seems strangely trivial to note that we understand such articles to

be telling us about the immune system, or how the planets came to

be.

4. On many occasions throughout the history of modern science this

apparently obvious view of what scientific papers, books, lectures

and conversations are about has been emphatically denied.
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Motivation

1. It is true that our scientific knowledge is fallible, partial and

approximate, but usually it is the most reliable means we have for

predicting phenomena in the world around us.

2. However, science is often taken as telling us much more than this.

3. The natural sciences seem to tell us about the ultimate nature of

things and are often thought to have replaced metaphysics as the

study of the fundamental structure of reality.

4. So, whatever the scientific method is and however scientific

knowledge is justified, we can ask whether we ought to believe what

science tells us about reality beyond the appearances of things.

5. Roughly speaking, scientific realism is the view that we should

believe in the unobservable objects postulated by our best scientific

theories.

3



Motivation

1. It is true that our scientific knowledge is fallible, partial and

approximate, but usually it is the most reliable means we have for

predicting phenomena in the world around us.

2. However, science is often taken as telling us much more than this.

3. The natural sciences seem to tell us about the ultimate nature of

things and are often thought to have replaced metaphysics as the

study of the fundamental structure of reality.

4. So, whatever the scientific method is and however scientific

knowledge is justified, we can ask whether we ought to believe what

science tells us about reality beyond the appearances of things.

5. Roughly speaking, scientific realism is the view that we should

believe in the unobservable objects postulated by our best scientific

theories.

3



Motivation

1. It is true that our scientific knowledge is fallible, partial and

approximate, but usually it is the most reliable means we have for

predicting phenomena in the world around us.

2. However, science is often taken as telling us much more than this.

3. The natural sciences seem to tell us about the ultimate nature of

things and are often thought to have replaced metaphysics as the

study of the fundamental structure of reality.

4. So, whatever the scientific method is and however scientific

knowledge is justified, we can ask whether we ought to believe what

science tells us about reality beyond the appearances of things.

5. Roughly speaking, scientific realism is the view that we should

believe in the unobservable objects postulated by our best scientific

theories.

3



Motivation

1. It is true that our scientific knowledge is fallible, partial and

approximate, but usually it is the most reliable means we have for

predicting phenomena in the world around us.

2. However, science is often taken as telling us much more than this.

3. The natural sciences seem to tell us about the ultimate nature of

things and are often thought to have replaced metaphysics as the

study of the fundamental structure of reality.

4. So, whatever the scientific method is and however scientific

knowledge is justified, we can ask whether we ought to believe what

science tells us about reality beyond the appearances of things.

5. Roughly speaking, scientific realism is the view that we should

believe in the unobservable objects postulated by our best scientific

theories.

3



Motivation

1. It is true that our scientific knowledge is fallible, partial and

approximate, but usually it is the most reliable means we have for

predicting phenomena in the world around us.

2. However, science is often taken as telling us much more than this.

3. The natural sciences seem to tell us about the ultimate nature of

things and are often thought to have replaced metaphysics as the

study of the fundamental structure of reality.

4. So, whatever the scientific method is and however scientific

knowledge is justified, we can ask whether we ought to believe what

science tells us about reality beyond the appearances of things.

5. Roughly speaking, scientific realism is the view that we should

believe in the unobservable objects postulated by our best scientific

theories.

3



A Gap Between the Real World

And Appearances



Appearance and reality

1. In the seventeenth century, mechanical explanations flourished in

chemistry, in physics, in the study of gases, and in many other areas

of science.

2. Science was increasingly regarded not as a priori knowledge of

necessary truths as in Aristotelian scientia, but as empirical (a

posteriori) inquiry with emphasis on experiments and the use of

novel technologies.

3. The qualitative description of nature given in Aristotelian science in

favour of quantitative descriptions of natural properties and the

search for final causes were abandoned.

4. The emerging new sciences tried to explain phenomena by the

motions, masses, shapes and collisions of component bodies—the

atoms or ”corpuscles” that were thought to make up all matter.
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Appearance and reality

1. One of the most immediate philosophical problems was the

difference between the world we experience and the world described

by seventeenth-century mechanical theories of nature.

2. The world of our experience is filled with colours, tastes, smells,

sounds, heats, and more that does not appear among the basic

properties in Newtonian mechanical science.

3. One fundamental philosophical question therefore had to do with the

connection between the world we experience and the purely

mechanical world that the new sciences postulated.
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Appearance and reality

1. Primary properties are those properties that things not only appear

to have, but which they also have in reality.

2. Secondary properties are those which things appear to have but

which they don’t possess in themselves, only in the mind of the

observer.

3. There are many arguments to establish a distinction between the

properties things really have and those they only appear to have.

4. There are also many arguments to show that we have no principled

way of adjudicating rival claims about what properties things

possess.
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Appearance and reality: Examples

1. If the shape and colour of the table are different depending on the

lighting and the position of the observer, who can say what shape

and colour the table really is?

2. Atomists go on to say that the properties things really have are the

properties of the atoms that make them up, plus complex structural

properties due to the arrangement of the atoms.

3. Newton argued that the primary properties of things are those

possessed by the corpuscles or particles that compose an everyday

object like a table, whereas the secondary properties are caused by

the way the corpuscles are organised, but are not really properties of

those corpuscles themselves.

4. Among these and other “mechanical philosophers”, there was a

general consensus that science should focus on the primary

properties of things in order to explain how things appear to us.
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Appearance and reality

1. Locke distinguished between the real and nominal essences of things.

2. The nominal essence of gold is just the abstract and general idea

that we have of it.

• It is yellow, heavy, malleable, dissolves in certain

acids, is shiny, and so on.

3. The nominal essence is based on the appearance of gold to us.

• But there are other things that appear like gold, such

as iron pyrites or “fool’s gold”.

4. what distinguishes real gold from fool’s gold is that the former has

the real essence of gold and the latter does not.

5. For example, we could say, that the real essence of gold seems to be

that it has atomic nuclei consisting of 79 protons.
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Appearance and reality

1. On the one hand, we can ask whether a piece of gold have a colour

in the dark.

• If we chop up the gold into very tiny pieces they

remain gold, but they no longer look like gold.

2. On the other hand, Locke thinks the bits of gold retain their mass,

their impenetrability and spatial extension whatever we do to them

and whether we are looking at them or not.

3. Hence, Locke argues that the colour that we perceive when we look

at gold does not resemble anything in the object before us.

• The gold only has the power to bring about

characteristic experiences of seeing gold under certain

conditions.
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Appearance and reality

1. He concludes the primary properties exist in objects whether we

perceive them or not, but secondary properties do not exist

unperceived.

• The gold only has the power to bring about

characteristic experiences of seeing gold under certain

conditions.

• The property of yellowness is a power or disposition

to produce a certain type of sensation in us and there

is nothing resembling our experience of yellow in the

corpuscles themselves.

2. Primary quantities are supposed to be measurable and quantifiable

properties, such as volume, mass or velocity, or at least to be

calculated from other quantities, such as density, which is mass

divided by volume.
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Appearance and reality

1. Note that two objects with all the same primary properties must

have all the same secondary properties too.

2. This does not work the other way round.

3. It is possible for things having very different primary properties to

give rise to the same secondary property.

• After all, lots of very different substances all interact

with the light that hits them to produce the

experience of seeing yellow when the light they reflect

hits our eyes.

4. Secondary properties are said to supervene on primary properties

because of this kind of one-way dependence.
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External World



The Problem

1. Once we adopt the primary/secondary property distinction we need

to explain the relationship between our experience of things and

their primary properties, and also how we can know about the

primary properties of things at all.

2. If we concede that many of our ideas of the properties things have

do not correspond to their real properties, how do we know that our

ideas of the supposed primary properties of things correspond to how

those things are?
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The metaphysics of the external world

1. Metaphysical realism is the view that our ordinary language refers to,

and sometimes says true things about, a mind independent world.

2. Mind-independence means that even if there were suddenly no

human beings or other creatures to perceive tables, those that exist

would still do so.

• Scientific realism involves a metaphysical

commitment.

3. The real philosophical problem is not to find out if everyday objects

exist, or even if we know that they.

4. It is to explain how we can know that they exist and what their

nature is.
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The metaphysics of the external world

1. Direct realism says that there are external objects that exist

independently of our minds and which we directly perceive with the

senses.

2. However, we argued that many of the properties that e.g. a table

seems to have are, in fact, artefacts of the way our sense organs and

perception works.

3. Many philosophers have taken such arguments to show that we do

not directly perceive objects in the world around us, but rather the

representations of those things produced in the mind.

• For example, under a red light, and seen from a

distance, the table in front of me looks red and

rectangular, even though it is in fact brown and

square.

4. We can also argue that perception cannot be direct since we see

things as they were recently not as they are (reflection of light from

the thing to the retina takes time) at the time we perceive them, and

because perception is mediated by the image produced on the retina.
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The metaphysics of the external world

1. Ideaism: We do not directly perceive external objects but rather our

minds’ own ideas or representations of the world.

2. According to these thinkers, the mind is not directly aware of objects

in the world at all, but rather of what they called “ideas” and

“impressions”

3. the impression of red is what is forced on the mind by the senses,

whereas the idea of red is the image of that impression that one can

bring before the mind at will (Hume’s terminology)

4. Ideaism contradicts direct realism, but not the part that says that

there are external objects.

5. Ideaism is a thesis about the nature of perception, not a

metaphysical thesis about what exists.
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The metaphysics of the external world

1. If ideaism is right and we perceive only our own impressions and

ideas, then what is the relationship between objects in the world and

the impressions we have?

2. The obvious answer is that our impressions are caused by external

objects.

• The primary properties of those objects resemble the

impressions they produce in us, but the impressions of

colours, tastes and so on are caused by configurations

of the primary properties that do not resemble them.

• Impressions are the direct objects of our experience,

and they stand between us and the external world of

objects and their genuine properties. Such a view is

called representative, indirect or causal realism.
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The metaphysics of the external world

1. Causal realism says that there are external objects that exist

independently of our minds and which cause our indirect perception

of them via the senses.

2. Once we adopt causal realism instead of direct realism, we have

opened up a gap between the world as we perceive it and the world

as it is.

3. But assuming that some properties are secondary, and do not

resemble the ideas they cause in us, how do we know there are any

primary properties resembling our ideas of them?
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Idealism – Berkeley

1. Berkeley claims that tables, chairs and other “material objects” are

not mind-independent and are not made up of corpuscles that

possess primary properties.

2. Berkeley denied the distinction between primary and secondary

properties.

3. For Berkeley, all the supposed primary properties of matter,

including extension, are secondary. All properties only exist when

perceived.

4. Idealism is the metaphysical thesis that all that exists is mental or

spiritual in nature.

5. Idealism is incompatible with any form of metaphysical realism,

whether direct or causal.

6. Berkeley took his attack on the idea of matter and on the idea of

primary properties to show that nothing other than minds can exist

unperceived.
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Logical Positivism

1. If all our contact with the world is mediated by our “ideas”, then

how can we know that our experience is a reliable guide to the world

as it is in itself.

2. One possible answer is empiricism of logical positivists.

3. The idea was to make the connections between ideas and associated

experiences precise to differentiate between meaningless and

meaningful.

4. it is natural to think that all words get their meanings by their

connection to what we can experience, even though sometimes the

connection may be remote (concept empiricism).

5. On this view, the content of each of our thoughts must somehow be

tied to ideas the mind acquires through sensory experience of the

world.

6. This implies that no matter of fact that can be intelligibly or

meaningfully thought about can go beyond all possible experience

7. empiricist criterion of meaning: to be meaningful, a word must

have some connection with what can be experienced.
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Logical Positivism: Foundationalism

1. Foundationalism: the justification of beliefs is of two kinds:

a.) some (basic) beliefs are justified independently of any

other beliefs,

b.) non-basic beliefs are justified because basic beliefs

either deductively or inductively entail them.

20



Logical Positivism: Foundationalism

1. The logical positivists tried to use “protocol statements” (sense-data

reports or basic propositions) as the foundation of knowledge.

2. Protocol statements are supposed to be first person singular, present

tense, introspection reports reports of how things seem to an

observer at a given time.

a.) they are supposed to be: synthetic and contingent,

since the observer’s experience could be different,

b.) immune from doubt, because anyone is supposed to

be able faithfully to report at least how things seem

to them,

c.) not inferred from other beliefs, because the observer

simply reports the experience,

d.) hence, they are supposed to meet the above criteria

for foundational truths.
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criteria for foundational truths

1. The logical positivists argued that all meaningful empirical

statements are either protocol statements or empirical hypotheses.

2. Empirical hypotheses relate (with logic) protocol statements to each

other, and hence allow for prediction.

3. Scientific laws are empirical hypotheses, and they are tested by the

predictions they make about what will be observed.

4. The verifiability criterion of meaning: a statement is literally

meaningful if and only if it is either analytic or empirically verifiable.

5. The Verification Principle: the meaning of a non-tautological

statement is its method of verification; that is, the way in which it

can be shown to be true by experience.

6. Protocol statements are strongly verified because their truth is

established conclusively by experience
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criteria for foundational truths

1. how can collections of private sense-data conceivably make up a

common world? We seem to face a dilemma. Take two statements:

i.) We know lots of things about cabbages and kings.

ii.) We only know protocol statements and analytic

truths.

2. Logical positivists wanted to infer i.) from ii.).

3. But protocol statements are only certain because they do not refer

to anything beyond immediate experience.

4. So we cannot use a deductive argument to get from protocol

statements to a statement about mind-independent objects, since

the conclusion must be somehow implicit in the premises for

deductive arguments to be valid.

5. On the other hand, we cannot use an inductive argument to infer i.)

from ii.) since to do so we would need to observe the coincidence of

sensations with the existence of objects, which requires independent

access to such objects.
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criteria for foundational truths

1. Positivists reduced all knowledge to knowledge of protocol

statements and necessary truths.

2. They argued that talk of perceived or possible objects is reducible to

talk of actual or possible experiences.

3. Propositions asserting the existence of physical objects are

equivalent to ones asserting that observers will have certain

sequences of sensations in certain circumstances.

4. Physical objects are logical constructions out of actual and possible

sense-experiences. A physical object is “a permanent possibility of

sensation” and nothing more.

5. The logical positivists agreed with those who think philosophers

debating the existence of the table is ridiculous; talk of the external

world is literally meaningless (phenemenalism).
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Semantic Instrumentalism and

Truth



Semantic Instrumentalism and reductive empiricism

1. For positivists, all empirical knowledge aims at the successful

anticipation of future experience.

2. The problem the logical positivists faced was that the science they

admired so much seemed to make indispensable use of empirical

hypotheses and laws involving theoretical terms such as “atom”,

“charge”, “nuclear force” and so on.

3. If concept empiricism is right, then how can such terms be

meaningful?
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Semantic instrumentalism and reductive empiricism

1. The logical positivists had two approaches to what they considered

to be empirically dubious:

1.) They either denied that it was meaningful.

2.) They showed how the meaning could be empirically

sanitised to eliminate metaphysics.

2. For them, only assertoric statements are capable of being true or

false:

• “assertoric” – genuinely asserts something about the

world.

3. Semantic instrumentalism: the theoretical terms of scientific

theories should not be taken literally as referring to unobservable

entities, because they are merely logical constructs used as tools for

systematising relations between phenomena.

• Theoretical hypotheses are not assertoric.
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Semantic instrumentalism and reductive empiricism

1. On the other hand, others could argue that statements involving

theoretical terms are assertoric

• What they say is reducible to statements about

observables.

2. Reductive empiricism: theoretical terms can be defined in terms of

observational concepts, hence statements involving them are

assertoric. Scientific theories should not be taken literally as

referring to unobservable objects.

3. The problem is most scientific terms cannot be defined this way.

4. Take the term “temperature”. We need to give an operational

definition for each possible temperature, since we are not allowed to

think of there being one real property with different possible values

(theoretical term/concept of temperature).
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The correspondence theory of truth

1. The correspondence theory of truth: a statement is true when it

corresponds to the facts.

• The terms in the statement refer to things and

properties in the world.

• The conditions under which statements are true or

false (truth-conditions) are objective, and determine

the truth or falsity of those statements depending on

how things stand in the world.
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Standard scientific realism



Standard scientific realism – Putnam

If we incorporate both metaphysical and semantic realism about

some subject matter S (which could be ethics, mathematics,

aesthetics or theoretical science, among others) and add an

epistemic requirement we get a strong form of realism about S.

29



Standard scientific realism – Putnam

1. metaphysical requirements:

i.) The entities or kinds of entities talked about and/or

described by discourse about S exist.

ii.) Their existence is independent of our knowledge and

minds.

2. semantic requirements:

iii.) Statements about S are irreducible/ineliminable and

are genuinely assertoric expressions.

iv. Truth conditions for statements of S are objective and

determine the truth or falsity of those statements

depending on how things stand in the world.

3. epistemic requirement

v. Truths about S are knowable and we do in fact know

some of them, and hence the terms of S successfully

refer to things in the world.
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Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – Putnam – Example

1. For example, if we are considering electron theory then scientific

realism says that:

i.) electrons exist;

ii.) mind-independently;

2. semantic requirements:

iii.) statements about electrons are really about

subatomic entities with negative charge, spin 1/2, a

certain mass, and so on;

iv. these statements are true or false depending on how

the world is;

3. epistemic requirement

v. we should believe electron theory and much of it

counts as knowledge.

31



Standard scientific realism – putnam

1. Scientific realism involves three kinds of philosophical commitment:

i.) a metaphysical commitment to the existence of a

mind-independent world of observable and

unobservable objects

ii.) a semantic commitment to the literal interpretation

of scientific theories and a correspondence theory of

truth

iii.) an epistemological commitment to the claim that we

can know that our best current theories are

approximately true, and that they successfully refer to

(most of) the unobservable entities they postulate,

which do indeed exist.
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Standard scientific realism – Putnam

1. To be an antirealist about science it is only necessary to reject one

of these commitments.

2. Antirealists may have very different motives.

3. There are a variety of antirealist positions that we ought now to be

able to distinguish:

1.) sceptics deny i.)

2.) empiricists deny iii.)

3.) social constructivists such as Kuhn (on some

readings) deny ii.)

4.) constructive empiricists such as Bas van Fraassen

deny only v.) but also do not believe or remain

agnostic about (i).

5.)

33
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Pessimistic meta-induction



Pessimistic meta-induction

1. Laudan argues that we have positive reason, by induction, for not

believing in the existence of the theoretical entities described by our

best current theories.

2. Laudan produced a list of now abandoned theories that once enjoyed

predictive and explanatory success.

3. Many of these theories featured theoretical terms, such as

“phlogiston”, “ether” and “caloric”, which were supposed to refer to

various kinds of unobservables but which, according to modern

science, fail to refer to anything at all.

4. Rather than being justified in believing our best current theories are

true, we have inductive grounds for the pessimistic conclusion that

they too are likely to be replaced by successors which will show them

to be false.
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Verisimilitude



Verisimilitude

1. Most scientific realists have a conception of evidential support which

entails that the predictive and explanatory success of a theory can

provide inductive grounds for believing it to be true.

2. They try and accommodate the lessons of history by claiming that

theories are not perfectly but only “approximately true”.

3. Approximate truth is sometimes called verisimilitude.

4. If this is so then, rather than being justified in believing our best

current theories are true, we have inductive grounds for the

pessimistic conclusion that they too are likely to be replaced by

successors which will show them to be false.

35



Verisimilitude

1. Most scientific realists have a conception of evidential support which

entails that the predictive and explanatory success of a theory can

provide inductive grounds for believing it to be true.

2. They try and accommodate the lessons of history by claiming that

theories are not perfectly but only “approximately true”.

3. Approximate truth is sometimes called verisimilitude.

4. If this is so then, rather than being justified in believing our best

current theories are true, we have inductive grounds for the

pessimistic conclusion that they too are likely to be replaced by

successors which will show them to be false.

35



Verisimilitude

1. Most scientific realists have a conception of evidential support which

entails that the predictive and explanatory success of a theory can

provide inductive grounds for believing it to be true.

2. They try and accommodate the lessons of history by claiming that

theories are not perfectly but only “approximately true”.

3. Approximate truth is sometimes called verisimilitude.

4. If this is so then, rather than being justified in believing our best

current theories are true, we have inductive grounds for the

pessimistic conclusion that they too are likely to be replaced by

successors which will show them to be false.

35



Verisimilitude

1. Most scientific realists have a conception of evidential support which

entails that the predictive and explanatory success of a theory can

provide inductive grounds for believing it to be true.

2. They try and accommodate the lessons of history by claiming that

theories are not perfectly but only “approximately true”.

3. Approximate truth is sometimes called verisimilitude.

4. If this is so then, rather than being justified in believing our best

current theories are true, we have inductive grounds for the

pessimistic conclusion that they too are likely to be replaced by

successors which will show them to be false.

35



Verisimilitude – A Possible Answer To Laudan

1. But we should not be too permissive about verisimilitude since

anything can be similar in some way.

• Judgements of similarity can only be evaluated in

some (pragmatic) context.

2. In an attempt to give some content to the claim that a theory is

approximately true, many realists have focused on the idea of

successful reference.

3. A term can be said to refer successfully if there is something, or

some things, which are picked out by it.

4. In his challenge to realism, Laudan (1981) argues that a scientific

theory cannot be even approximately true if its central theoretical

terms do not refer to anything.

36



Verisimilitude – A Possible Answer To Laudan

1. But we should not be too permissive about verisimilitude since

anything can be similar in some way.

• Judgements of similarity can only be evaluated in

some (pragmatic) context.

2. In an attempt to give some content to the claim that a theory is

approximately true, many realists have focused on the idea of

successful reference.

3. A term can be said to refer successfully if there is something, or

some things, which are picked out by it.

4. In his challenge to realism, Laudan (1981) argues that a scientific

theory cannot be even approximately true if its central theoretical

terms do not refer to anything.

36



Verisimilitude – A Possible Answer To Laudan

1. But we should not be too permissive about verisimilitude since

anything can be similar in some way.

• Judgements of similarity can only be evaluated in

some (pragmatic) context.

2. In an attempt to give some content to the claim that a theory is

approximately true, many realists have focused on the idea of

successful reference.

3. A term can be said to refer successfully if there is something, or

some things, which are picked out by it.

4. In his challenge to realism, Laudan (1981) argues that a scientific

theory cannot be even approximately true if its central theoretical

terms do not refer to anything.

36



Verisimilitude – A Possible Answer To Laudan

1. But we should not be too permissive about verisimilitude since

anything can be similar in some way.

• Judgements of similarity can only be evaluated in

some (pragmatic) context.

2. In an attempt to give some content to the claim that a theory is

approximately true, many realists have focused on the idea of

successful reference.

3. A term can be said to refer successfully if there is something, or

some things, which are picked out by it.

4. In his challenge to realism, Laudan (1981) argues that a scientific

theory cannot be even approximately true if its central theoretical

terms do not refer to anything.

36



Verisimilitude – A Possible Answer To Laudan

1. But we should not be too permissive about verisimilitude since

anything can be similar in some way.

• Judgements of similarity can only be evaluated in

some (pragmatic) context.

2. In an attempt to give some content to the claim that a theory is

approximately true, many realists have focused on the idea of

successful reference.

3. A term can be said to refer successfully if there is something, or

some things, which are picked out by it.

4. In his challenge to realism, Laudan (1981) argues that a scientific

theory cannot be even approximately true if its central theoretical

terms do not refer to anything.

36



Verisimilitude

1. In the case of observable entities, reference can be fixed by pointing

to the thing or things in question.

2. This is what philosophers call ostensive definition.

• I point to a chair.

3. The problem is that theoretical terms in science that are alleged by

realists to refer to unobservable entities cannot be given an ostensive

definition.

4. It is natural to think that the reference of a term like “electron” is

fixed by the theory of electrons.

5. This amounts to saying that the sense of such terms fixes their

reference.

6. If the reference of theoretical terms (given by sense) is fixed by the

whole of the theories in which they feature, then any change in the

latter will result in a change in the former (Kuhn).

7. Either we accept that the world itself changes when theories change,

or that most theoretical terms don’t refer to anything.
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Putnam

1. In response to Kuhn, Putnam advocates a causal theory of

reference for natural kind terms such as “water”, “gold” and

“electron”.

2. According to this theory, for example, ‘water’ is whatever causes the

experiences that give rise to water talk.

3. Reference is fixed not by the description associated with a term but

by the cause that lies behind the term’s use.

4. For example, “electron” has always referred to whatever causes the

phenomena that prompted its introduction, such as, for example, the

conduction of electricity by metals.
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Further Responses To Laudan



Pessimistic meta induction – Recapitulation

1. There have been many empirically successful theories in the history

of science that have subsequently been rejected and whose

theoretical terms do not refer according to our best current theories.

2. Our best current theories are no different in kind from those

discarded theories and so we have no reason to think they will not

ultimately be replaced as well.

3. By induction, we have positive reason to expect that our best

current theories will be replaced by new theories, according to which

some of the central theoretical terms of our best current theories do

not refer.
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Pessimistic meta induction

1. the crystalline spheres of ancient and medieval astronomy;

2. the humoral theory of medicine;

3. the effluvial theory of static electricity;

4. the ‘catastrophist’ geology, with its commitment to a universal

(Noachian) deluge;

5. the phlogiston theory of chemistry;

6. the caloric theory of heat;

7. the vibratory theory of heat;

8. the vital force theories of physiology;

9. the electromagnetic ether;

10. the optical ether;

11. the theory of circular inertia;

12. theories of spontaneous generation.

40



Pessimistic meta induction: response 1

1. Restrict realism to mature theories

2. Realists reduce the number that make up the inductive basis, by

only considering “mature” theories from the past as relevant to

contemporary science.

3. Science reaches maturity when it satisfies requirements such as

coherence with the basic principles of theories in other domains, and

possession of a well-entrenched set of basic principles which define

the domain of the science and the appropriate methods for it, and

limit the sorts of theories that can be proposed.

4. Contemporary science has a degree of unification and coherence, as

well as mathematical sophistication, that is quite absent in many of

theories Laudan cites.
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Pessimistic meta induction: response 2

1. Restrict realism to theories enjoying novel predictive success

2. Place constraints on the kind of empirical success that justifies

realism about a theory.

3. Many realists seem to have concluded that a theory needs to have

not just empirical success, but to have yielded confirmed novel

predictions.

4. Contemporary science has a degree of unification and coherence, as

well as mathematical sophistication, that is quite absent in many of

theories Laudan cites.

42



Pessimistic meta induction: response 2

1. Restrict realism to theories enjoying novel predictive success

2. Place constraints on the kind of empirical success that justifies

realism about a theory.

3. Many realists seem to have concluded that a theory needs to have

not just empirical success, but to have yielded confirmed novel

predictions.

4. Contemporary science has a degree of unification and coherence, as

well as mathematical sophistication, that is quite absent in many of

theories Laudan cites.

42



Pessimistic meta induction: response 2

1. Restrict realism to theories enjoying novel predictive success

2. Place constraints on the kind of empirical success that justifies

realism about a theory.

3. Many realists seem to have concluded that a theory needs to have

not just empirical success, but to have yielded confirmed novel

predictions.

4. Contemporary science has a degree of unification and coherence, as

well as mathematical sophistication, that is quite absent in many of

theories Laudan cites.

42



Pessimistic meta induction: response 2

1. Restrict realism to theories enjoying novel predictive success

2. Place constraints on the kind of empirical success that justifies

realism about a theory.

3. Many realists seem to have concluded that a theory needs to have

not just empirical success, but to have yielded confirmed novel

predictions.

4. Contemporary science has a degree of unification and coherence, as

well as mathematical sophistication, that is quite absent in many of

theories Laudan cites.

42



novelty

1. If the meta-induction is to be defeated by restricting the theories

that can form the inductive base to mature theories that enjoyed

novel predictive success, the notion of novelty employed needs to be

explained precisely.

2. temporal novelty: a prediction is temporally novel when it is of

something that has not yet been observed.

3. The worry about using this kind of novel predictive success as a

criterion for adopting realism about particular theories is that it

seems to introduce an element of arbitrariness into which theories

are to be believed.

4. When exactly in time someone first observes some phenomenon

entailed by a theory may have nothing to do with how and why the

theory was developed.

5. A temporal account of novelty would make the question of whether

a result was novel for a theory a matter of mere historical accident
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novelty

1. epistemic novelty: it is more plausible to argue that what matters

in determining whether a result is novel is whether a particular

scientist knew about the result before constructing the theory that

predicts it.

2. The problem with this account of novelty is that, in some cases, the

fact that a scientist knew about a result does not seem to

undermine the novel status of the result relative to the theory,

because the scientist may not have appealed to the former in

constructing the latter.

3. For example, many physicists regarded the success of general

relativity in accounting for the well-known, previously anomalous

orbit of Mercury as highly confirming, because the reasoning that led

to the theory appealed to general principles and constraints that had

nothing to do with the empirical data about the orbits of planets.
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novelty

1. This motivates the idea of use novelty.

2. A result is use-novel if the scientist did not explicitly build the result

into the theory or use it to set the value of some parameter crucial

to its derivation.

Independence condition: There is a minimally adequate

reconstruction of the reasoning leading to T that

does not cite any qualitative generalization of O.

Uniqueness condition: There is some qualitative generalization of

O that T explains and predicts, and of which, at the

time that T first does so, no alternative theory

provides a viable reason to expect instances.
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novelty

1. if we found a dead scientist’s revolutionary new theory of physics,

but they left no record of what experiments they knew about or what

reasoning they employed, such a theory could have no novel success.

• No amount of successful prediction of previously

unsuspected phenomena would motivate a realist

construal of the theory.

• Or suppose that we already knew all the phenomena

in some domain. In such a case we could never have

evidence for the truth rather than the empirical

adequacy of any theories that we constructed in this

domain, no matter how explanatory, simple, unified or

whatever.
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novelty

1. These consequences are surely contrary to realist thinking.

2. Certainly scientific methodology includes far broader criteria for

empirical success, such as providing explanations of previously

mysterious phenomena.

3. For example, Darwin’s theory of evolution and Lyell’s theory of

uniformitarianism were accepted by the scientific community because

of their systematising and explanatory power, and in spite of their

lack of novel predictive success.
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novelty

1. The main problem seems to be with the uniqueness condition since

it seems to leave too much to chance.

2. For example, suppose a result is novel with respect to some theory,

but that another theory comes along soon afterwards which also

explains it.

3. According to Leplin’s view (use novelty), a realist commitment to the

former theory is warranted but not to the latter, yet it seems that

the order of things might have been reversed, so that which theory is

believed to be true is to some degree historically contingent.
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Laudan’s Rebuttal

1. Even if many of Laudan’s examples are spurious, there are still some

examples of theories that were both mature and that enjoyed novel

predictive success.

2. Even if there are only one or two such cases, the realist’s claim that

approximate truth explains empirical success will no longer serve to

establish realism.

3. This is because, where a theory is empirically successful, but is not

approximately true, we will need some other explanation.

4. If this will do for some theories then it ought to do for all, and then

we do not need the realist’s preferred explanation that such theories

are true.
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How Realists can Respond?

1. Develop an account of reference according to which the relevant

abandoned theoretical terms refer after all.

2. The causal theory of reference may be used to defend the claim.

3. If the reference of theoretical terms is to whatever causes the

phenomena responsible for the terms’ introduction, then since

optical phenomena are now believed to be caused by the oscillations

in the electromagnetic field, than the latter is what is referred to by

the term “ether”.

4. Similarly, since heat is now believed to be caused by molecular

motions, then the term “caloric” can be thought to have referred all

along to these rather than to a material substance.
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How Realists can Respond?

1. The worry about this is that it may imply that reference of

theoretical terms is a trivial matter.

2. As long as some phenomena prompt the introduction of a term it

will automatically successfully refer to whatever is the relevant cause

(or causes).

3. Furthermore, this theory radically disconnects what a theorist is

talking about from what they think they are talking about.

4. For example, Aristotle and Newton could be said to be referring to

geodesic motion in a curved spacetime when, respectively, they

talked about the natural motion of material objects, and the fall of a

body under the effect of the gravitational force.
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How Realists can Respond? – Psillos

1. Restrict realism to those theoretical claims about unobservables that

feature in an essential way in the derivation of novel predictions.

2. The essence of this strategy is to argue that the parts of theories

that have been abandoned were not really involved in the production

of novel predictive success.

3. This cautious, rather than an all or nothing, realism would not have

recommended belief in the parts of the theories to which Laudan

draws attention because, if we separate the components of a theory

that generated its success from those that did not, we find that the

theoretical commitments that were subsequently abandoned are the

idle ones.
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How Realists can Respond? – Psillos

1. Such an argument needs to be accompanied by specific analyses of

particular theories that both:

a.) identify the essential contributors to the success of

the theory in question,

b.) show that these were retained in subsequent

developments.

2. For example, Aristotle and Newton could be said to be referring to

geodesic motion in a curved spacetime when, respectively, they

talked about the natural motion of material objects, and the fall of a

body under the effect of the gravitational force.
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Realist responses: Psillos

1. Laudan claims that if current successful theories are approximately

true, then the caloric and ether theories cannot be because their

central theoretical terms do not refer

2. Psillos allows that sometimes an overall approximately true theory

may fail to refer, but:

Abandoned theoretical terms that do not refer, such

as “caloric”, were involved in parts of theories not

supported by the evidence at the time, because the

empirical success of caloric theories was independent

of any hypotheses about the nature of caloric.

Abandoned terms that were used in parts of theories

supported by the evidence at the time do refer after

all; “ether” refers to the electromagnetic field.
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2. Psillos allows that sometimes an overall approximately true theory

may fail to refer, but:

Abandoned theoretical terms that do not refer, such

as “caloric”, were involved in parts of theories not

supported by the evidence at the time, because the

empirical success of caloric theories was independent

of any hypotheses about the nature of caloric.

Abandoned terms that were used in parts of theories

supported by the evidence at the time do refer after

all; “ether” refers to the electromagnetic field.
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Realist responses: Psillos – Caloric

1. Psillos argues that in the case of caloric theory, all the important

predictive successes of the theory were independent of the

assumption that heat is a material substance.

2. Psillos argues that ‘caloric’ was not a central theoretical term, and

we should only worry about the central theoretical terms
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Realist responses: Psillos – Ether

1. Ether theories were successful by any plausible criteria that the

realist may concoct and were mature, yet it was widely believed that

the ether was a material substance, and there certainly is no such

thing permeating space according to Maxwell’s successor theory.

2. The hypotheses about the material nature of the ether were no

presuppositional or idle posits because they motivated the use of

mechanical principles, such as Hooke’s law, in investigations of how

light waves would propagate in such a medium.

3. Psillos says that essential constituents of success are ones such that

no other available hypothesis can replace them in the derivation of

the novel predictions made by the theory in question.
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Realist responses: Psillos – Ether

1. The question is: available to whom?

2. There was no other hypothesis available to Fresnel about the nature

of the ether that would have allowed him to derive the novel

predictions of his theory.

3. It seems true that quite often there will be no other hypothesis

available at the time, but that in reconstructing derivations we may

have several alternatives.
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Realist responses: Psillos

1. But we could argue that the notion of “essential”, deployed in a.)

above is too vague to support a principled distinction between our

epistemic attitudes to different parts of theories.

2. Ultimately, the problem with this strategy is that it is in danger of

becoming ad hoc and dependent on hindsight.
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Realist responses: Ladyman to Psillos

1. According to Psillos: Theoretical constituents which make essential

contributions to successes are those that have an indispensable role

in their generation.

2. This means that the hypothesis in question cannot be replaced by an

independently motivated, non ad hoc, potentially explanatory

alternative

3. Psillos gives as an example of an idle component of a theory

Newton’s hypothesis that the centre of mass of the universe is at

absolute rest

4. However, within Newton’s system this hypothesis cannot be replaced

by an alternative that satisfies the above requirements.

5. It might be essential then.

6. However, the notions of absolute space and absolute rest have no

meaning in modern physics
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Realist responses: Ladyman to Psillos

1. It seems that even if Psillos’ defence were to work, it would leave

realism in a bit of a mess.

2. Realists can no longer say that we should believe that the world is

much like our best theories say it is, and that the theoretical terms

of such theories genuinely refer.

3. Instead, it is that some of these terms will refer, some not, and

others will but only approximately.

4. Furthermore, before realists commit themselves to any hypothesis or

entity, they will have to look closely to see if it was essential in

producing not just the success, but the novel predictive success of

the theory.

5. Where this is not the case they will not advise epistemic

commitment.

6. On this account a theory can have great empirical success even

though there is nothing in the world much like the entities

postulated by the theory.
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Realism About What



1. Roger Jones points to the existence of alternative formulations of

physical theories that coexist in science, and argues that there is not

necessarily a single picture of the world for us to believe in, even if

we were assured of the epistemic warrant for doing so.

2. We have multiple ways of formulating classical mechanics:

i.) a theory of forces acting at a distance between point

particles,

ii.) a theory describing a gravitational field that occupies

all points of space and acts locally,

iii.) analytic mechanic,

iv.) spacetime formulation analogous to that of general

relativity

3. Each of these approaches has similarities with other physical theories.
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1. Suppose that our best theory of the world is classical mechanics and

that matters of epistemology persuade us that we want to be

realists; all this raises the question of what to be realistic about.

2. The point is that each of these approaches suggests a quite different

ontology and metaphysics.

Newtonian approach suggests an ontology of point particles and

forces acting at a distance.

field approach suggests an ontology of action by contact in

conformity with a principle of local causality, but

postulates a new type of entity, the field.

curved spacetime approach suggests spacetime itself is part of

the fundamental ontology of the theory and has a

causal efficacy of its own.
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Reply To Jones

1. The short reply to Jones’ problem would be just to point out that

classical mechanics is known to be false, and that the existence of

four alternative formulations of a false theory is no problem for the

realist.

2. However, this is an ultimately damaging response for the realist’s

position since it implies that they are only committed to a realist

view of the one right theory of the world.
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Reply To Jones

1. We could argue that they are really not different formulations of the

same theory (Musgrave) –

2. They are empirically equivalent but it is not enough to call them to

be the same theory.

3. They might and have different explanatory powers.

• For example, scientists armed with a successful

electromagnetic field theory might prefer the

gravitational field theory because of the prospect it

affords of unifying the two.

4. Musgrave also wants to use metaphysics as having evidential power

to differentiate between the suggested formulations
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Idealism



1. Some philosophers (Cartwright) argue that philosophy reflects on

theories anachronically as rationalised reconstructions instead of

focusing on how science is done.

2. One of Cartwright’s central claims is that the traditional view of

theories and models does not reflect the actual scientific practice of

applying theories.

3. The traditional view in question is the “covering law” account: it

suggests that theories need only to be conjoined with the

appropriate auxiliary assumptions for particular contexts, and that

together with these they will imply the data/phenomena.

4. But the actual use of theories and the construction of models in

science involves the application of abstract theoretical structures to

concrete situations.
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1. She distinguishes between

phenomenological laws refer to the concrete and the particular;

fundamental laws refers to the to the abstract and the general.

2. Fundamental laws, because of their abstract nature, may be

explanatory, but they do not describe what happens at all.

3. In order to relate these to specific phenomena they have to carry out

a “theory entry” process, whereby the phenomena are connected to

theoretical models through a “prepared description” that is overtly

incorrect.

4. This process is what we may loosely call idealisation.
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Idealisation

1. The most ubiquitous form of idealisation in physics is the application

of mathematics to the physical world.

2. Idealisation is the theoretical or experimental manipulation of

concrete circumstances to minimise or eliminate certain features.

3. For example, we idealise a real surface and get a frictionless plane,

and then reintroduce a coefficient for friction with a convenient

mathematical form
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Idealisation

1. In the case of abstraction, we subtract concrete facts about objects,

including perhaps the details of their material composition, and –

especially importantly – we eliminate interfering causes.

2. Hence the laws arrived at cannot be even approximately true, since

relevant causal features have been subtracted and the laws are

therefore not about concrete situations.

3. In the traditional view, these abstract or fundamental laws are

genuine claims about reality.

4. Cartwright has argued that these laws lie if we interpret them as

telling us about regularities in concrete situations, and that they are

in fact ceteris paribus laws, and thus not true of any actual or

possible concrete situation.
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Structural Realism

1. We should not accept full blown scientific realism, which asserts that

the nature of things is correctly described by the metaphysical and

physical content of our best theories.

2. Rather, we should adopt the structural realist emphasis on the

mathematical or structural content of our theories – it preserves

continuity between theories.
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Structural Realism

1. Since there is (says Worrall) retention of structure across theory

change, structural realism both:

a.) avoids the force of the pessimistic meta-induction (by

not committing us to belief in the theory’s description

of the furniture of the world);

b.) does not make the success of science (especially the

novel predictions of mature physical theories) seem

miraculous.

2. If the continuity in scientific change is of form or structure, then

perhaps we should abandon commitment to the reference of theories

to objects and properties, and account for the success of science in

other terms.
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Thank you!
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