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Introduction



Question

1. Contemporary science makes essential use of a host of theoretical

terms, and many scientists seem to think that they are really

manipulating genes, molecules and electrons.

2. Why should anyone take the anti-realist about science seriously?

3. So anti-realists should come with some good argument.
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Underdetermination Arguments

1. All underdetermination arguments exploit the fact that often more

than one theory, explanation or law is compatible with the evidence.

2. Data underdetermine the correct theory when the data are

insufficient to determine which of several theories is true.

• Why is the train late? It could be that there is a

problem with the engine, a staff shortage, a signal

failure and so on.

3. Similarly, in science, sometimes several hypotheses predict and

explain some phenomenon, and all the observations that have been

made are consistent with all of them.

• Copernicus’ theory of planetary motions and the

Ptolemaic alternative for a while.

• Given the accuracy of the observations at the time,

each theory entailed that the planets and the Moon

would appear in the same region of the sky.
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Weak underdetermination



Weak underdetermination

1. Some theory, T , is supposed to be known, and all the evidence is

consistent with T .

2. There is another theory T ′ that is also consistent with all the

available evidence for T . (T and T ′ are weakly empirically

equivalent in the sense that they are both compatible with the

evidence we have gathered so far.)

3. If all the available evidence for T is consistent with some other

hypothesis T ′, then there is no reason to believe T to be true and

not T ′.
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Weak underdetermination: Curve Fitting Problem

1. through any finite set of data points there are an infinite number of

curves on which all of them will lie.
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Weak underdetermination

1. The weak form of the underdetermination argument says that

as all the data we have gathered to date are consistent with more

than one theory, we ought to suspend judgement as to which theory

is true.

2. It follows that gathering of more data, or more precise data, may

solve weak underdetermination.

• In the case of astronomy, telescopes were improved so

that differences in the predictions of the Ptolemaic

and Copernican theories for the motions and

appearances of the planets.
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Strengthening the Weak Underdetermination

1. The weak argument can be made more powerful so that whatever

theory we end up with after we have gathered more data will itself

be weakly empirically equivalent to another theory or theories.

2. For any theory H there is always another theory G such that:

a.) H and G are weakly empirically equivalent.

b.) If H and G are weakly empirically equivalent, then

there is no reason to believe H and not G .

————————————————–

c.) Therefore, there is no reason to believe H and not G .
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Strengthening the Weak Underdetermination

1. This is potentially a real problem. If it is correct, there are always

rival theories we have not thought of, which fit all the data that

support each of the best current scientific theories.

2. If this is the case, why should we believe our best theories and not

the sceptic’s alternatives?
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Argument against the strengthen version of underdeterminism

1. We can argue against the second premise as follows.

2. The mere existence of a rival hypothesis consistent with all the data

so far does not mean there is no reason to prefer one of H and G .

• For example, Popper argued that if G is ad hoc, and

entails no other empirically falsifiable predictions,

then it should be ignored.

3. Hence, it might be argued that if H has previously been predictively

successful, and G is ad hoc in the sense of being introduced merely

to accommodate the data without entailing any new predictions,

then, given the past success of the overall method of believing

empirically successful theories over ad hoc ones, we have inductive

grounds for thinking H and not G .
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Argument against the stronger version of underdeterminism

1. Suppose that H is the theory that all life on Earth has evolved by a

process of random mutation and variation and natural selection in

favour of variants that are fit within their niche.

• Together with background assumptions, H implies

that we will find evidence of species that are

intermediate in morphology between humans and

primates.

• Now suppose G is the hypothesis that God created

the world six thousand years ago with all the

supposed evidence of evolution ready made.

• G is certainly consistent with the evidence we have

gathered, but it entails no new predictions and seems

ad hoc.

2. These considerations are sufficient to persuade most scientists to

accept the evolutionary hypothesis.
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Strong underdetermination

1. Descartes’ dream argument in his first meditation is a good example

of strong underdeterminism.

a.) Sometimes dreams can be very realistic so that during

the dream it is indistinguishable from everyday life.

b.) If you cannot distinguish being awake from dreaming

then it is possible that you are dreaming now.

c .) If you cannot eliminate the possibility that you are

dreaming now, then you don’t know that you are not

dreaming now.

————————————————————-

d .) Therefore you don’t know you are not dreaming now.

2. Another example is Hume’s argument against necessary connection

between cause and effect.

10



Strong underdetermination

1. Descartes’ dream argument in his first meditation is a good example

of strong underdeterminism.

a.) Sometimes dreams can be very realistic so that during

the dream it is indistinguishable from everyday life.

b.) If you cannot distinguish being awake from dreaming

then it is possible that you are dreaming now.

c .) If you cannot eliminate the possibility that you are

dreaming now, then you don’t know that you are not

dreaming now.

————————————————————-

d .) Therefore you don’t know you are not dreaming now.

2. Another example is Hume’s argument against necessary connection

between cause and effect.

10



Strong underdetermination

1. Descartes’ dream argument in his first meditation is a good example

of strong underdeterminism.

a.) Sometimes dreams can be very realistic so that during

the dream it is indistinguishable from everyday life.

b.) If you cannot distinguish being awake from dreaming

then it is possible that you are dreaming now.

c .) If you cannot eliminate the possibility that you are

dreaming now, then you don’t know that you are not

dreaming now.

————————————————————-

d .) Therefore you don’t know you are not dreaming now.

2. Another example is Hume’s argument against necessary connection

between cause and effect.

10



Strong underdetermination

1. Descartes’ dream argument in his first meditation is a good example

of strong underdeterminism.

a.) Sometimes dreams can be very realistic so that during

the dream it is indistinguishable from everyday life.

b.) If you cannot distinguish being awake from dreaming

then it is possible that you are dreaming now.

c .) If you cannot eliminate the possibility that you are

dreaming now, then you don’t know that you are not

dreaming now.

————————————————————-

d .) Therefore you don’t know you are not dreaming now.

2. Another example is Hume’s argument against necessary connection

between cause and effect.

10



Strong underdetermination

1. Descartes’ dream argument in his first meditation is a good example

of strong underdeterminism.

a.) Sometimes dreams can be very realistic so that during

the dream it is indistinguishable from everyday life.

b.) If you cannot distinguish being awake from dreaming

then it is possible that you are dreaming now.

c .) If you cannot eliminate the possibility that you are

dreaming now, then you don’t know that you are not

dreaming now.

————————————————————-

d .) Therefore you don’t know you are not dreaming now.

2. Another example is Hume’s argument against necessary connection

between cause and effect.

10



Strong underdetermination

1. Descartes’ dream argument in his first meditation is a good example

of strong underdeterminism.

a.) Sometimes dreams can be very realistic so that during

the dream it is indistinguishable from everyday life.

b.) If you cannot distinguish being awake from dreaming

then it is possible that you are dreaming now.

c .) If you cannot eliminate the possibility that you are

dreaming now, then you don’t know that you are not

dreaming now.

————————————————————-

d .) Therefore you don’t know you are not dreaming now.

2. Another example is Hume’s argument against necessary connection

between cause and effect.

10



Why Is It Strong Underdetermination?

1. In each case, it is argued that all the evidence we could ever

have is not sufficient to rule out an alternative hypothesis, and then

that we cannot know the thing we take ourselves to know, if we

cannot know that this alternative hypothesis is false:

a.) We think we know p (there are necessary

connections/the external world I see around me

exists).

b.) If we know p then we must know that q (there are no

necessary connections / I am a brain in a vat) is false

(because p implies that q is false).

c.) We can’t know q is false.

——————————————————-

d.) Therefore we don’t know p after all.
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Strong Underdetermination

1. Hence, scepticism about some belief can be motivated by finding a

rival hypothesis that predicts that everything will seem the same.

2. For example, all the data we now have is consistent with the theory

that the world came into existence five minutes ago, with all our

memories and the physical records of the past as part of it.

3. Those who argue this way support (3) by saying that we cannot

know that the alternative hypothesis q is false, because everything

we can observe is consistent with q.

4. The idea of indistinguishability is crucial here.

5. We could argue that the second premise above is false, because it is

not necessary for knowing p that we can rule out q, if q is not a

relevant alternative.

12
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The Duhem–Quine thesis

1. Remember Duhem problem:

• Because several hypotheses as well as initial and

background conditions are always needed to derive

any predictions, crucial experiments between rival

scientific theories can never show as a matter of logic

that one particular hypothesis is true or false.

2. That only theoretical systems as a whole can be tested against

experiment is called confirmational holism.

3. The problem is to give a principled account to tell us when it is

justified to retain a theory in the face of apparent refutation, and

when it is not.

13
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justified to retain a theory in the face of apparent refutation, and

when it is not.
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The Duhem–Quine thesis

1. This problem might be remedied by realising that auxiliary

assumptions corresponding to initial conditions and specific facts

about the particular experimental context may be varied and the

experiment repeated.

2. If the expected observation still fails to occur then scientists may be

sure that it is not those that are to blame.

3. This is why scientists try and repeat important experiments in

different laboratories, so that, for example, effects that may be

artefacts of particular equipment faults or human errors are

eliminated.
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The Duhem–Quine thesis

1. Quine is more radical.

2. Quine argues that the Duhem problem can be extended so that

mathematics and logic are included in the theoretical system, and

that it may be reasonable to regard an experiment as falsifying them

rather than the empirical part of the system

3. He argues that the smallest thing that has empirical significance is

the whole of science, which includes logic and mathematics as well.

4. If Quine is right, experiment underdetermines whether we should

regard a particular theory as falsified or confirmed, or instead take

the experiment as showing us that arithmetic is wrong.
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The Duhem–Quine thesis

1. Let theory, T , together with background assumptions, B, imply that

some phenomenon, e, will be observed.

i.) T&B =⇒ e (B represents B1&B2& . . .&Bn, where

the Bs are the n background assumptions)

ii.) Not e

——————————————————-

iii.) Therefore, not (T&B)
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The Duhem–Quine thesis: Duhem’s solution

1. Duhem argued that, in practice, scientists’ “good sense” is necessary

to locate the source of falsification within the theoretical system.

2. The background theories, and the procedures for determining the

initial conditions, are all well tested and used regularly in other

contexts, and so using their good sense, they assume that T is false.

3. In any case, we accept that T or B is false (or both).
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The Duhem–Quine thesis: Duhem’s solution

1. Quine does not buy this solution.

2. According to Quine’s radical confirmation holism, instead of

assuming that either T or B (or both) is false, we could take the

falsity of e to show that one or more of the rules of logic we have

used here are wrong.

3. Quine thinks, in practice, we rely upon pragmatic considerations to

solve this extreme underdetermination problem.

• So, for example, he thinks that it would be so

inconvenient to change the laws of logic in normal

applications, that it will always be easier to change

other parts of the system.

18



The Duhem–Quine thesis: Duhem’s solution

1. Quine does not buy this solution.

2. According to Quine’s radical confirmation holism, instead of

assuming that either T or B (or both) is false, we could take the

falsity of e to show that one or more of the rules of logic we have

used here are wrong.

3. Quine thinks, in practice, we rely upon pragmatic considerations to

solve this extreme underdetermination problem.

• So, for example, he thinks that it would be so

inconvenient to change the laws of logic in normal

applications, that it will always be easier to change

other parts of the system.

18



The Duhem–Quine thesis: Duhem’s solution

1. Quine does not buy this solution.

2. According to Quine’s radical confirmation holism, instead of

assuming that either T or B (or both) is false, we could take the

falsity of e to show that one or more of the rules of logic we have

used here are wrong.

3. Quine thinks, in practice, we rely upon pragmatic considerations to

solve this extreme underdetermination problem.

• So, for example, he thinks that it would be so

inconvenient to change the laws of logic in normal

applications, that it will always be easier to change

other parts of the system.

18



The Duhem–Quine thesis: Duhem’s solution

1. Quine does not buy this solution.

2. According to Quine’s radical confirmation holism, instead of

assuming that either T or B (or both) is false, we could take the

falsity of e to show that one or more of the rules of logic we have

used here are wrong.

3. Quine thinks, in practice, we rely upon pragmatic considerations to

solve this extreme underdetermination problem.

• So, for example, he thinks that it would be so

inconvenient to change the laws of logic in normal

applications, that it will always be easier to change

other parts of the system.

18



Any Actual Example?

1. There is a historical example where the evidence that supports one

physical theory has been taken as thereby falsifying a part of

mathematics – Euclidean geometry.

2. Euclidean geometry was once regarded as an a priori science of the

structure of physical space (e.g. Kant).

3. The questioning of Euclidean geometry began in the nineteenth

century when two alternative systems of geometry were shown to be

consistent but contradicting Euclidean geometry.

4. If the most empirically adequate physics does not employ Euclidean

geometry, there is no longer much reason to regard Euclidean

geometry as a priori knowledge of space.
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Empirical Equivalence

1. H. Poincaré – we cannot decide by experiment whether or not the

world is Euclidean or non-Euclidean in its geometric structure:

• Empirical equivalence with any non-Euclidean theory

can always be achieved.

• We can maintain Euclidean geometry, but adding

forces acting on all bodies in such a way as to mimic

the effect of the non-Euclidean structure.

• The forces affect our measuring rods and clocks so as

to create the phenomena consistent with a curved

spacetime.

• Of course, such theories might be ugly, ad hoc, and

convoluted.
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General Formula

1. How to generate a strong underdetermination problem for scientific

theories?

• we start with a theory H

• generate another theory G

• such that H and G have the same empirical

consequences

• not just for what we have observed so far, but also for

any possible observations we could make (they are

strongly empirically equivalent)
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Consequences

1. If there are always such strongly empirically equivalent alternatives

to any given theory, then this might be a serious problem for

scientific realism.

2. The relative credibility of two such theories cannot be decided by

any observations even in the future and therefore, it is argued,

theory choice would be underdetermined by all possible evidence.

3. If all the evidence we could possibly gather would not be enough to

discriminate between a multiplicity of different theories, then we

could not have any rational grounds for believing in the theoretical

entities and approximate truth of any particular theory.

4. Hence, scientific realism would be undermined.
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strong form of the undetermination argument

i.) For every theory there exist an infinite number of strongly

empirically equivalent but incompatible rival theories.

ii.) If two theories are strongly empirically equivalent then

they are evidentially equivalent.

——————————————————-

iii.) No evidence can ever support a unique theory more than

its strongly empirically equivalent rivals, and theory-choice

is therefore radically underdetermined.
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Responses to the strong

underdetermination argument



incoherence of the strong empirical equivalence thesis

1. We attack assumption (i).

2. The idea of empirical equivalence requires it to be possible to

circumscribe clearly the observable consequences of a theory.

3. To articulate the notion of the empirical consequences of a theory is

to make principled use of the distinction between the observable and

the unobservable.

4. However, there is no non-arbitrary distinction between the

observable and unobservable.

5. Without clear understanding what observation means, we can argue

whether we have observed something or not, or whether some of the

consequences of a theory are observable or not.
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incoherence of the strong empirical equivalence thesis

1. True, there might be some unclear cases.

2. However, as long as there are still plenty of other definite cases, then

the empirical consequences of a theory will be clear enough for the

purposes of the argument.

3. Or we can find a way to make a sharp distinction between

observable and unobservable.
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incoherence of the strong empirical equivalence thesis

1. Another strategy to attack i.) is to say that the

observable/unobservable distinction changes over time, and so what

the empirical consequences of a theory are is relative to a particular

point in time.

2. Whether or not two theories are empirically equivalent will change

with time.

3. Therefore, although theories may be empirically equivalent

momentarily they are not eternally, and hence we have the chance to

distinguish them in the future.
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incoherence of the strong empirical equivalence thesis

1. We are left with synchronic but not diachronic notion or empirical

equivalence.

• We can then simply relativise the underdetermination

argument so that it applies to theories at particular

times.

• This still means that, at any given time, given any

scientific theory, there will be a theory that is

empirically equivalent to it at that time, and so

theory choice will be underdetermined at that time.
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incoherence of the strong empirical equivalence thesis

1. Yet another strategy to attack i.) is to use Duham-Quine thesis.

2. Theories only have empirical consequences relative to auxiliary

assumptions and background conditions. So the idea of the

empirical consequences of the theory itself is incoherent.

3. Hence, it is claimed that whether or not two theories are empirically

equivalent depends on what auxiliary hypotheses are brought into

play.

4. It may be possible to distinguish between the theories if we can

identify suitable auxiliary or background assumptions.

5. However, i.) can be reformulated so that it refers to empirically

equivalent total theories, where the latter are self-contained with

respect to auxiliary hypotheses.
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equivalent total theories, where the latter are self-contained with

respect to auxiliary hypotheses.
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The alleged falsity of the strong empirical equivalence thesis

1. It may be argued that there is no reason to believe that there will

always exist strongly empirically equivalent rivals to any given theory:

• either because cases of strong empirical equivalence

are too rare,

• or because the only strongly empirically equivalent

rivals available are not genuine theories.

2. The scientific realist is not committed to the view that all the best

current scientific theories ought to be believed but, rather, that there

are at least some circumstances in which we ought to believe in the

truth and successful reference of theories about the unobservable.

3. To establish i.) it must be shown that empirically equivalent rival

theories always exist, not just that they do in some cases.
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The alleged falsity of the strong empirical equivalence thesis

1. Of course, we can always generate a theory that is empirically

equivalent to some theory, T, by simply conjoining propositions to T

that entail nothing else of an empirical nature.

• For example, the mini-theory “electrons are charged

and God exists” implies everything that the theory

“electrons are charged” does assuming we combine

them with the same background theories.

2. These two theories have the same empirical consequences but are

not incompatible. One easy to change it (there are other

possibilities) is as follows:

• Given any theory T , let T ′ be the assertion the

empirical predictions of T are all true, but the

theoretical entities posited by T do not exist.

3. Here, T and T ′ are incompatible but have the same empirical

consequences by definition.
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The alleged falsity of the strong empirical equivalence thesis

1. The critic of the underdetermination argument may argue that such

algorithms fail because they produce pseudo-theories.

2. We can argue that all such empirically equivalent theories are not to

be counted among the rivals of a theory for the purposes of deciding

whether i.) is true or not.
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The alleged falsity of the strong empirical equivalence thesis

1. However, prima facie, these theories ought to be included.

2. After all, they are assertible and have a truth value determined by

truth conditions like those for any other putative truth about the

world, and they have empirical import making them as amenable to

testing as any other theory.

3. The algorithms above may produce theories that are artificial, but

we need to know what the criteria are for being a “proper” theory.

4. If certain theories are ruled out for the purposes of deciding whether

i.) is true or not, because they are artificial and complex, this

amounts to the claim that there are non-empirical, but nonetheless

rational, grounds for preferring one theory to another, whether

because of simplicity, etc.
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The alleged falsity of the strong empirical equivalence thesis

1. Even if T’ and T! are genuine alternatives to T, are they relevant

alternatives?

2. It certainly seems that scientists do not regard them as relevant.

3. What we really need is a theory that seems to be a proper scientific

alternative instead just a philosophers’ trick.

4. There might be cases – see discussion in Ladyman p. 180-181.
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Empirical equivalence does not imply evidential equivalence

1. Many realists argue that ii.) is false.

ii.) If two theories are strongly empirically equivalent then

they are evidentially equivalent.

2. They argue that two theories may predict all the same phenomena,

but have different degrees of evidential support.

3. In other words, they think that there are nonempirical features

(superempirical virtues) of theories such as simplicity, non-ad

hocness, novel predictive power, elegance, and explanatory power,

that give us a reason to chose one among the empirically equivalent

rivals.
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Empirical equivalence does not imply evidential equivalence

1. Scientific theories can be said to have “empirical virtues” such as

empirical adequacy and empirical strength.Scientific theories can be

said to have “empirical virtues” such as empirical adequacy and

empirical strength.

2. A theory is empirically adequate if what it says about the

phenomena or the observable facts is true.

• For example, the theory that all copper expands when

heated is empirically adequate.

3. Theories that make quantitative predictions can be approximately

empirically adequate.

• For example, general relativity is more empirically

adequate than Newtonian theory, because it gets the

phenomena, such as the orbit of Mercury, right to a

greater degree of accuracy.
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Empirical equivalence does not imply evidential equivalence

1. However, two theories may have differing degrees of empirical

strength even though the weaker one is empirically adequate as far

as it goes.

• For example, the theory that all metals expand when

heated is empirically stronger than the theory that all

copper expands when heated, because it entails more

predictions, or has more scope.
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Empirical equivalence does not imply evidential equivalence

1. However, are there any other virtues that theories have which are

also relevant to theory choice?

2. There are many cases in the history of science where eminent

scientists have justified their preference for a particular theory by

citing its simplicity, explanatory power, coherence with other parts of

science, or coherence with background metaphysical views such as

materialism.

• For example, the kinetic theory of gases, which is the

theory according to which heat and other

thermodynamic properties of gases are caused by the

motions of the molecules that make them up, was

preferred to its rivals because it could be embedded in

atomic theory, which is also supported by evidence

derived from chemistry and other parts of physics.

3. In general, it seems that superempirical virtues are what scientists

use to solve local underdetermination problems.
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Empirical equivalence does not imply evidential equivalence

1. However, it is a problem for the realist that there is no agreed way

to rank these virtues, nor agreement about how to proceed when

they pull in different directions.

• For example, the special theory of relativity offered a

simple and unifying account of the motion of charged

particles in electromagnetic fields, but it entailed a

radical revision of the Newtonian ideas of mass, space

and time. So it seems to have superempirical virtues

and vices.
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Empirical equivalence does not imply evidential equivalence

1. It is also difficult to explain why a simple or elegant theory is more

likely to be true than a complicated and ugly one.

2. We still have good reason to try and get simple theories, because

there are practical considerations about the time it takes to do

calculations and remember lots of very complicated equations.

3. Hence, van Fraassen argues that the superempirical virtues do not

give us reason for belief (they are not epistemic), but merely reason

to adopt a theory for practical purposes (they are pragmatic).

• He says that pragmatic virtues do not give us any

reason over and above the evidence of empirical data,

for thinking that a theory is true.

4. So, to defend realism, it is insufficient to appeal to the use of

superempirical virtues to solve underdetermination in the practice of

science without explaining why we cannot treat them as pragmatic

rather than epistemic.
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True Conclusion?

1. So what if the conclusion is true:

iii.) No evidence can ever support a unique theory more

than its strongly empirically equivalent rivals, and

theory-choice is therefore radically underdetermined.

2. There are many possible answers, for example, various forms of

antirealism.
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Constructive empiricism



constructive empiricism

1. Van Fraassen is happy to accept the semantic and metaphysical

components of scientific realism

2. 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.

3. 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.
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constructive empiricism

1. He denies the epistemic component:

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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constructive empiricism

1. He thinks that scientific theories about unobservables should be

taken literally, and are true or false in the correspondence sense,

depending on whether the entities they describe are part of the

mind-independent world.

2. However, he argues that acceptance of the best theories in modern

science does not require belief in the entities postulated by them,

and that the nature and success of modern science relative to its

aims can be understood without invoking the existence of such

entities.

43



constructive empiricism

1. He thinks that scientific theories about unobservables should be

taken literally, and are true or false in the correspondence sense,

depending on whether the entities they describe are part of the

mind-independent world.

2. However, he argues that acceptance of the best theories in modern

science does not require belief in the entities postulated by them,

and that the nature and success of modern science relative to its

aims can be understood without invoking the existence of such

entities.

43



constructive empiricism

1. scientific realism (van Fraassen’s version):

a.) Science aims to give us, in its theories, a literally true

story of what the world is like;

b.) and acceptance of a scientific theory involves the

belief that it is true.

2. constructive empiricism:

a.) Science aims to give us theories which are empirically

adequate;

b.) and acceptance of a theory involves as belief only

that it is empirically adequate.
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constructive empiricism

1. To say that a theory is empirically adequate is to say: What it says

about the observable things and events in this world, is true.

• the belief involved in accepting a scientific theory is

only that it saves the phenomena, that is that it

correctly describes what is observable.

• it saves all the actual phenomena, past present and

future, not just those that have been observed so far

• so even to accept a theory as empirically adequate is

to believe something more than is logically implied by

the data

• a phenomenon is simply an observable event and not

necessarily an observed one (a falling tree even if

nobody witnesses that).
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constructive empiricism vs realism

1. realism: science aims at truth with respect to the unobservable

processes and entities that explain the observable phenomena.

2. constructive empiricism: the aim is merely to tell the truth about

what is observable, and rejects the demand for explanation of all

regularities in what we observe

• consistency with the phenomena is a rock bottom

virtue but explanatory power is not.
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Objections to constructive empiricism

1. The first and most fundamental realist objection to constructive

empiricism is that no meaningful line can be drawn between the

observable and the unobservable.

• there is a continuum between seeing normally, seeing

through a window, seeing with binoculars, seeing with

a microscope, and so on, such that we cannot even

draw the line between the observable and the

unobservable apart from in an arbitrary way.

2. Moreover, if such a demarcation is possible, there are no grounds for

thinking that it has any ontological or epistemological significance.

• Why should the boundary between what exists and

what does not fall where we happen to place the

boundary between what we are able to observe and

what we cannot?
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Objections to constructive empiricism

1. Van Fraassen agrees that this need not be the case, and so concedes

that unobservable entities may exist; however, he does think the

boundary between what we can and cannot know exists coincides

with the boundary between the observable and unobservable.

• van Fraassen’s antirealism is epistemological, not

metaphysical.

2. van Fraassen also points out that almost all predicates, like ‘is red’,

‘is a mountain’ and so on, are vague at the boundaries, and says

that, as long as there are clear extreme cases, this does not prevent

us using them.
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Objections to constructive empiricism

1. Let us suppose that there do exist clear extreme cases that can be

unambiguously classified as observations or not

2. It is still not clear how the possibility of drawing such a distinction

can support scepticism about the so-called unobservable.

3. Any act of perception may be an observation or not, but this does

not amount to showing that the objects of perception can be

classified as observable or not.

4. In fact nothing is “unobservable in principle”, on the grounds that

this could only mean that the relevant scientific theory entailed that

the entities could not be observed in any circumstances

• This is never the case since the different

circumstances could involve our having different

senses.
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Objections to constructive empiricism

1. However, for van Fraassen, “observable” is to be understood as

“observable-to-us”:

• X is observable if there are circumstances which are

such that, if X is present to us under those

circumstances, then we observe it.

2. We may ask who the relevant “us” is – e.g. short sighted people?

3. Van Fraassen’s response is that “us” refers to our epistemic

community, and that this includes the partially sighted, and the

eagle sighted who can spot dim stars that most of us cannot.

• If this community, for example, meet aliens whose

eyes work just like our electron microscopes and we

become integrated into each other’s scientific

communities, then the demarcation between

observable and unobservable will change

appropriately.
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Objections to constructive empiricism

1. We know that, for example, the moons of Jupiter are observable

because our current best theories say that, were astronauts to get

close enough, then they would observe them.

2. On the other hand, the best theories of particle physics certainly do

not tell us that we are directly observing the particles in a cloud

chamber.

• We only detect them.

3. https://www.youtube.com/watch?v=i15ef618DP0
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Objections to constructive empiricism

1. The question then posed by critics is why are we allowed to imagine

changing our spatio-temporal location when determining what is

observable, but not our size or the configuration of our sensory

apparatus?

2. van Fraassen’s reconstruction of the argument:

i.) We could be, or could become, X. If we were X, we

would observe Y.

ii.) If we were X, we would observe Y.

ii.) In fact, we are, under certain realizable conditions,

like X in all relevant respects.

——————————————————-

iii.) But what we could under realizable conditions

observe is observable. Therefore, Y is observable.

3. van Fraassen argues that the third premise above need not be

believed unless one already accepts that the relevant theory is true.
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The local defence of scientific realism: Example

1. A trail of vapour in the sky, the sound of a jet engine, blips on a

radar screen.

There is a plane in the sky at high altitude that cannot be seen.

2. Large fossilised bones from no known living animals, huge footprints

from no known living animals.

Dinosaurs walked the Earth.

3. Astronomical data and observations consistent with the existence of

moons of Jupiter.

Jupiter has moons.

4. Tracks in a cloud chamber, dots on a television screen, electrical

phenomena.

There are electrons.

5. The difference between van Fraassen and the scientific realist is that

van Fraassen accepts the existence of the entities in 1.)–3.), but not

in 4.), while the realist accepts the existence of all of them.
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Acceptance and belief

1. Van Fraassen thinks that the distinction between what is observable

and what is not is to be drawn by a consideration of what our best

scientific theories tell us about the entities they describe, and about

our constitution as observers.

2. He is happy to concede to the realist that we often have to use the

language of science to describe the world and that this language is

thoroughly theory-laden

3. He admits that for many ordinary as well as scientific purposes it is

necessary to immerse oneself in the world described by theories.

4. However, he maintains that this only ever provides pragmatic

support for the theoretical commitments of the theory, and that

using theoretical language and descriptions is not inconsistent with

withholding belief in the truth of the theory.
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Acceptance and belief

1. One possible line of argument against constructive empiricism is to

dispute that there is anything more to realism than accepting

immersion in the world-picture of science.

2. Paul Horwich has argued that the distinction between belief in the

truth of a scientific theory and a supposedly weaker epistemic

attitude, as recommended by van Fraassen or by instrumentalists, is

incoherent.

• Believing a theory is nothing over and above the

mental state responsible for using it.

3. An obvious objection to this argument is that belief has the extra

causal role of disposing someone to assert “I believe theory T to be

true” whereas acceptance will not dispose someone to make such

assertions.
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Acceptance and belief

1. According to Horwich, people who say “I accept T but do not

believe it” are wrong about what they believe.

2. However, this argument seems to imply that to use Newtonian

theory is to believe it, and yet this cannot be correct because many

scientists use Newtonian theory every day without believing it to be

true.
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Acceptance and belief

1. Horwich argues that where scientists accept a theory but do not

believe it, this is always acceptance of the theory in some more or

less precisely circumscribed domain.

• We cannot make van Fraassen’s style of acceptance

intelligible by analogy with the common attitude of

scientists who use but don’t believe.

2. But we have only ever had to deal with partially empirically

adequate theories anyway, so what?

• Since scientists may accept a theory in some domain

without believing it, it seems that the attitude of

scientists towards theories that they use but believe

to be false does illustrate what is involved in

acceptance that stops short of belief.
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Thank you!
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