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3 Scientific Explanation

Explanation is the backbone of science. This chapter explores whether the
discovery of scientific laws is essential for this, or whether there are
other (better) ways of understanding scientific explanation.
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The question of how to come to terms with the notion of causation is
central to this chapter, Can a probabilistic/statistical account help
us to understand how it might be that there could be scientific laws
based on something less than certainty?
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6 Laws and Explanations in Biology and the “Special Sciences” 90
Scientific inquiry in biology and the social sciences presents a special
challenge to the idea that explanations must involve laws. What
aspects of explanation are necessary in the “special sciences™?
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The role of theories is a central topic in the philosophy of science.
What are theories and how do they work? The example of
Newtonian theory is explored here, and considered within Hempel’s
hypothetico-deductive model.
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The reduction of higher-level theories to more basic ones is a vexing
issue for explanation. Can scientific explanations be given only
in foundational terms? But what does this foundation consist of?
This chapter also explores the problem of the ontological status of
theoretical entities and its implications for the “realism/antirealism”
debate in the philosophy of science.
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Semantic vs. syntactic approaches to the nature of theories are explored
here, in comparison to a model-building approach. A case study of
Darwin’s theory of natural selection is explored.
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Induction and Probability

The problem of induction is presented, along with a statistical and
probabilistic analysis of possible ways to address induction. Does
Bayes’ theorem provide all the guidance we need in reasoning
about evidence?
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There are various problems and puzzles in theory confirmation that present
a challenge to traditional models. One of the main worries has been
the problem of underdetermination of theory by evidence, which
threatens to undermine inductive, evidence-based models altogether.
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Challenges from the History of Science

One important question in the philosophy of science is whether there is a
rational basis to proceed from one theory to another. The history of
science sheds light on this question through the works of Kuhn and
other prominent philosophers of science.
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Naturalistic models purport to rescue the understanding of scientific
explanations from earlier worries about induction, rationality, and
underdetermination, by grounding philosophy of science within science
itself. If the understanding of science is merely of a piece with science
jtself, might its justification rest on firmer ground? What are the costs?

Overview

Quine and the Surrender of First Philosophy

Naturalism, Multiple Realizability, and Supervenience

Naturalism's Problem of Justification

Summary

Study Questions

Suggested Readings
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One final challenge to the rationality and logic of science comes from
critiques based on postmodernism, scientism, and sexism. Sociological
issues about the practices of science provide a counterbalance to the
traditional, logical understanding of scientific explanation as distinctive
from other human activities.
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This book concludes with an exploration of relativism and Kuhn’s problem
of the alleged “incommensurability” of some scientific accounts
with others. Is there a sense in which those who are working within
different conceptual schemes are explaining different worlds?
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