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Preface for the Chinese Edition

I am delighted that Professor Ma has translated my book Theory and Truth,
thereby making it available to Chinese readers. The book is a transcript of the John
Locke Lectures that 1 was invited to present to Oxford University in 1995.

Let me say just a few words about the general context in which the book was
written.

One prevailing theme in Western philosophy over several centuries has been the
development of a variety of “skepticisms” and replies to these. For one example,
consider the work of David Hume. Relying on general principles that all our
meaningful discourse and all our knowledge rested upon the contents and results of
perceptual experience, Hume, first of all, cast doubt upon the legitimacy of a
relation of “causal necessity” holding in the world, and in addition, cast doubt upon
the rationality of our inferring exceptionless, general laws of nature from our limited,
finite experience of constant conjunctions in the world.

Immanuel Kant was deeply motivated in his philosophy by his desire to
overcome the skepticism of Hume. Originally a student of the German school of met-
aphysics, Kant said that Hume “woke him from his dogmatic slumber. ” Much of
the rest of Kant’s career in philosophy was dedicated to offering “ways out” of
Hume’s skepticism.

My lectures deal with a fragment of a current form of philosophical skepticism.

Our scientific theories of the world seem to us the repository of truth about the
natural world. After millennia of experience and thought, trial and error, we seem
to have reached the stage where we can confidently declare that science has shown us
a vast body of knowledge about what there is in the world and what it is like. How
can anyone possibly doubt that a science that grounds the technology that is now the

basis of our economies and our everyday lives has discerned the truth about the
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world?

Not the “whole truth” to be sure. There is much more that science has to
learn. We still don’t have the fine details of how the genetic information coded into
DNA is developed to direct the formation of an organism. We still don’t have a deep
understanding of how the brain is structured and how it functions in all of its roles in
perception, memory, inference and understanding. At the level of deep physics, we
don’t yet know how to apply the general principles of quantum theory to our
understanding of gravity. In the realm of cosmology profound mysteries remain about
the fundamental structure of the cosmic realm and about the origin of that structure.
Nonetheless, there is a gigantic realm of scientific truths that we do know.

But philosophers are never satisfied, and modern day skeptics of a large variety
of kinds, challenge our claims that science tells us “the truth”. It is with some
aspects of this kind of skepticism that these lectures deal. The lectures do not deal
with skepticisms that have their origin outside of science itself and that constitute
general skepticisms about the very legitimacy of the notion of “objective” truth. I
am not concerned with claims to the effect that what is true from one “perspective”
will not be true from another, where such perspectives might constitute, for example
that what is true for a Christian is not true for a Buddhist. Nor am I concerned with
such relativisms as those of what is called “theory” by some members of literature
departments that, once again, claim that there is no such thing at all as truth except
“from a perspective” of race or class.

I am concerned, rather, with sources of skepticism that are closely linked to
issues that arise within science itself. Hence the sub-title for the lectures is “Philo-
sophical Critique within Foundational Science”. The “foundational” is in the sub-
title since I am primarily concerned with issues that arise within our most
fundamental and foundational sciences, especially within the fundamental theories of
physics.

The lectures deal with three sources of possible skeptical doubts about whether
we can speak of our scientific theories as true;: (DProblems arising out of the nature

of foundational theories as positing entities and properties of them that remain forever
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beyond our immediate observational grasp, so-called “ theoretical” entities and
properties; (2Problems arising out of the fact that fundamental laws of foundational
science frequently hold not of real systems in the world, but only of “idealized”
systems; (3)Problems arising out of the fact that science seems to replace accepted
foundational theories with new theories that are radically different from the, now
rejected, older theory in their crucial concepts and their fundamental ontologies.

(1) Some philosophers have wished to eliminate from our accepted ontologies
any reference to the unobservable. Philosophers called “logical positivists” often
took that stance. But the usual rebuttal is to claim that it would be absurd to deny
the existence of such things as electromagnetic fields, quarks and curved spacetime
posited by physics just because these entities and their properties are remote from
human observation. Our best theories posit these entities, and we ought, accepting
the truth of these theories, to believe in their existence. For this reason most
philosophers of science reject positivism arguing that it rests on false philosophical
assumptions.

But now let us look “inside” science. Many fundamental theories posit new,
unobservable entities and properties in the world. But some foundational theories
within science allegedly advance our understanding by eliminating entities and
properties posited by their predecessor theories. I am not thinking of cases where the
earlier theory is simply taken as “false” , but rather where the new theory is thought
of as an “improved” version of the older theory. Examples can be found in theories
of space and time and in quantum field theories. Furthermore, the kinds of
reasoning employed within science in these cases have much in common with the
kinds of philosophical reasoning employed by the positivist. We need, then, a more
careful and deeper understanding of the role played by the unobservable in our foun-
dational theories, and of the grounds within science for accepting or rejecting the
positing of such entities and properties.

Another aspect of internal science bears a close analogy to familiar philosophical
arguments. Arguments beginning with Descartes were designed to show us that no

amount of empirical data could show us that we lived in a world as we understood it.
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Could not all our experience be a dream? Or could we be nothing but programmed
“brains in a vat”? Such philosophical possibilities are often dismissed as absurd.
But within foundational physics, with its realm of the unobservable, we often find
claims to the effect that allegedly alternative theories could all be equally compatible
with all possible empirical data. How should we understand the existence of such
“empirically equivalent” theories, and what does their existence tell us about our
notion of the “truth” of our accepted theories?

(2) It is sometimes claimed that we cannot hold scientific theories as simply
true of the world, for many of these theories apply not to realistic systems but to the
kind of scientific “models” of systems called idealizations. Idealizations do indeed
play crucial roles in discovering and expressing our foundational physical theories.

But to argue that the theories are therefore not “true of the world” is too quick.
Instead what is needed is a careful and thorough study of the various kinds of
idealizations that are used in fundamental physics and the ways in which these
idealizations function within the theories. In particular we need deeper insights in
the ways in which the use of these idealizations can function to give us guidance
about the behavior of the un-idealized real systems in the world in such a way as it
makes it reasonable to say that the idealizations aid in finding “true” theories of the
actual world. Here notions such as that of a “limit” and of “approximation” will
play important roles. But they are not the whole story.

(3) For several centuries the “stability” of our fundamental theories led
scientists to have few doubts that they had found at least some of the basic truths
about the world. But with the beginning of the 20th century much of that confidence
came under strain. The new relativistic theories of dynamics and gravity, and,
especially, the discovery of the quantum nature of things, were “revolutionary” in
their new understanding of nature. So novel were these theories, it is sometimes
alleged , that they threw out the previous understanding of the ontology of the world in
its entirety. Indeed, it is also sometimes claimed, the concepts of these theories
were so radically different from those of the earlier theories that one could not even

legitimately claim to contrast the assertions of the theories since the terms they used,
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while appearing similar, simply did not mean the same thing. And, some
philosophers of science continued, we could expect such revolutions to continue. If
that is so, how can we possibly think of our current best theories as “true” , or even
think of the succession of theories as “approaching the truth” ?

The radical skepticism of some who treat of this problem is based on
assumptions which, if taken seriously, would lead to the impossibility of any commu-
nication at all. But how can we construct a view of theory transience and theory
change that allows for radical scientific revolutions, and faces up to the sources of the
skeptics concerns? Responses that naively argue that something is preserved
unchanged in all such revolutions ( “structure” perhaps) won’t do justice to the
situation. Rather, a thoughtful and comprehensive treatment that takes account of
the subtle nature of meanings of concepts in science, and the consequent meaning of
assertions in science, is needed. Even if we do not believe that our current best
foundational theories are true, and given their peculiar and problematic internal
nature, most scientists expect radical changes in the future, how can we understand

the evolution of theories, revolutions included, as being “on the road to truth” ?

Lawrence Sklar
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