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Philosophy of Experimental Biology explores some central philosophical issues
concerning scientific research in modern experimental biology, including ge-
netics, biochemistry, molecular biology, developmental biology, neurobiology,
and microbiology. It seeks to make sense of the explanatory strategies, con-
cepts, ways of reasoning, approaches to discovery and problem solving, tools,
models, and experimental systems deployed by modern life science researchers
and also integrates recent developments in historical scholarship, in particular
the New Experimentalism. It concludes that historical explanations of scientific
change that are based on local laboratory practice need to be supplemented with
an account of the epistemic norms and standards that are operative in science.
This book should be of interest to philosophers and historians of science as well
as to scientists.
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Preface

In the century between the rediscovery of Mendel’s laws (1900) and the
completion of the Human Genome Project (2001), biology has come a very
long way. During this time, biologists have made spectacular advances in
understanding the cellular and molecular basis of life. This knowledge has
considerable potential for improving people’s lives – a potential that is only
beginning to be realized. Thus, in terms both of the knowledge it produces
and of the technological opportunities it offers, modern experimental biology
is one of the most successful scientific endeavors of all time. Yet remarkably
little is known about its epistemology and the underlying metaphysics.

This book explores some central philosophical issues concerning scientific
research in modern experimental biology, that is, in areas such as genetics,
biochemistry, molecular biology, microbiology, neurobiology, and develop-
mental biology. Evolutionary theory – traditionally the center of attention in
the philosophy of biology – only appears marginally, and only where it is rel-
evant to understanding experimental biology. There already exists a massive
amount of philosophical literature on evolutionary theory (including a book
by this author, Weber 1998a), while experimental biology has not received
the philosophical attention that it deserves and needs.

In addition to filling this gap, the present work also reveals a certain in-
dependence of experimental biology from evolutionary theory. This is not
necessarily to imply that Theodosius Dobzhansky was mistaken when he
said, “Nothing in biology makes sense except in the light of evolution,” but
perhaps that there are different ways of making sense of things. This book
is an attempt to make sense of the explanatory strategies, concepts, ways
of reasoning, approaches to discovery and problem solving, tools, models,
and experimental systems deployed by modern life science researchers. To
a considerable extent, this can be done independent of evolutionary theory.
However, I will also show where evolutionary thinking is indispensable.
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Preface

The readers I have in mind are philosophers and historians of science as
well as practicing scientists. To the latter group of potential readers, apologies
are extended for the strange questions sometimes asked by philosophers.
Philosophy is a long and highly elaborate discussion that has been going on for
more than 2,000 years now, and some of the questions raised by philosophers
today are a result of things that were said by other philosophers centuries ago.
But philosophy and modern science are birds of a feather. Their common
historical origins should ensure that communication is possible across the
boundaries of today’s academic specialties. I have tried to facilitate this by
providing brief introductions to the philosophical issues at the beginnings of
the chapters, and to the scientific principles involved when I discuss actual
examples from experimental biology.

Teachers may find the book helpful for a graduate-level course in philos-
ophy of biology. In particular, it could complement the standard readings in
philosophy of evolutionary biology. For courses in general philosophy of sci-
ence, this book covers some of the central problems in the field, such as laws
and explanation, reduction, scientific inference, experimentation, discovery
and problem solving, and scientific realism. Traditionally, these issues are
treated in the context of physics. But classical physics is outdated, while con-
temporary physics is incomprehensible to anyone without a Ph.D. in physics.
By contrast, the science covered in this book should be accessible to everyone
with some basic knowledge of biology.

If the book should lead students, teachers, and researchers to a deeper
appreciation of some of the exciting philosophical problems that lurk behind
the headline-making scientific discoveries of modern biology, my aim would
be fulfilled.
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