
Arguments For and Against Scientific Realism

Scientific Realism
• Scientific Realism is the conjunction of the following three claims.

i) the theoretical terms appearing in our fundamental physical theories refer to mind-
independent, unobservable entities out in the world (they are about mind-independent,
unobservable entities out in the world). (the semantic claim)

ii) these entities really exist. (the metaphysical claim)
iii) we know things about these mind-independent, unobservable entities out in the world.

(the epistemic claim)

• The logical positivists objected to the semantic claim (i). From there, they argued that the
metaphysical claim (ii) and the epistemic claim (iii) were simply meaningless.

• The arguments against scientific realism we’re going to consider today are all mean to un-
dermine the epistemic claim (iii). Undermining the epistemic claim undermines our grounds
for accepting the metaphysical claim.

The No-Miracles Argument
• The so-called ‘no-miracles argument’ is an argument for scientific realism. Roughly, it argues
that scientific realism is the best explanation of the empirical success of science. If scientific
realism were false, then it would be a miracle that our scientific theories work as well as they
do.

• For instance:
P1 Every method for calculating Avagadro’s numbera yields the same value.

P2 This consilience of methods calls out for explanation.

P2 The best explanation of the consilience is that atomic theory is true or ap-
proximately true.

C Atomic theory is true or approximately true.
aAvagadro’s number is the number of atoms or molecules in one mole of a given substance.

• The inference at play in this argument is an inference to the best explanation. The realist’s
contention is that the best explanation of science’s success is its truth or approximate truth.

1



The Underdetermination Argument
• The underdetermination argument is an argument against scientific realism. It argues that
theory choice is radically underdetermined by the evidence we posses. There are other theo-
ries we could have written down which would have predicted all the same evidence that our
current theories predict, and according to which the claims made by our current theories are
false. For this reason, we can’t know that our current theories are correct.

– The Weak Underdetermination Claim: For any limited body of empirical evidence e and
any theory T which predicts e, there is some other theory T+ which is incompatible
with T but which predicts the same empirical evidence e.
∗ E.g., Curve-fitting

– The Strong Underdetermination Claim: For any theory T , there is another theory T+

which makes all the same predictions about observable phenomena as T does, but which
disagrees with T about unobservable phenomena.
∗ E.g., euclidian and non-euclidian versions of general relativity, the velocity of the
center of mass of the universe in Newtonian mechanics, and the curved spacetime
version of Newtonian mechanics.

• The underdetermination argument then runs as follows.

P1 The weak/strong underdetermination claim

P2 If your empirical evidence doesn’t distinguish between two theories, T and
T+, then you don’t have any epistemic reason to favor either theory over
the other.

P3 If you don’t have any epistemic reason to favor one theory T over another
theory T+, then you can’t know (you don’t have any reason to believe) that
T is true and T+ is false.

C We don’t know (we don’t have any reason to believe) that our best scientific
theories are true.

The Pessimistic Meta-Induction
• The pessimistic meta-induction is an argument against scientific realism. It attempts to un-
dermine the claim that we have good reason to accept the truth or approximate truth of our
current scientific theories by pointing to the history of scientific theories.

• The history of science is littered with theories that were, at the time of their acceptance,
supported by wide bodies of empirical evidence; but which, today, we know to be false. The
pessimistic meta-induction concludes that, since we have no special reason to think that our
current theories are any different than the theories of the past, our currently accepted theories
are also probably false.
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P1 The theory of crystalline spheres, the theory of medical humors, phlogiston
theory, the caloric theory of heat, the theory of the aether, etc. were all
inductively supported by a wide body of empirical evidence.

P2 These theories were all later shown to be false, and not even approximately
true. Their theoretical terms were shown to not refer (there are no crys-
talline spheres, medical humors, phlogiston, caloric, or aether).

C1 Inductive support from a wide body of empirical evidence is not a mark of
truth or even approximate truth. It is not evidence that the terms of the
theory refer to mind-independent entities.

C2 Our best current scientific theories are not true or even approximately true.
Their theoretical terms do not refer to mind-independent entities.

• C1 gives us a response to the ‘No-Miracles’ Argument. C2 provides a direct argument against
Scientific Realism.
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