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What are the features of a good scientific theory? Samuel Schindler’s
book revisits this classical question in philosophy of science and
develops new answers to it. Theoretical virtues matter not only for
choosing theories ‘to work with’, but also for what we are justified in
believing: only if the theories we possess are good ones (qua virtues)
can we be confident that our theories’ claims about nature are actually
correct. Recent debates have focused rather narrowly on a theory’s
capacity to predict new phenomena successfully, but Schindler argues
that the justification for this focus is thin. He discusses several other
theory properties – such as testability, accuracy and consistency – and
highlights the importance of simplicity and coherence. Using detailed
historical case studies and careful philosophical analysis, Schindler
challenges the received view of theoretical virtues and advances argu-
ments for the view that science uncovers reality through theory.

samuel schindler is Associate Professor at the Centre for Science
Studies at Aarhus University in Denmark. He has published on
methodological issues in science, discovery, the realism debate, and
explanation in journals such as The British Journal in Philosophy of
Science, Synthese, and Studies in the History and Philosophy of Science.
He has received two major external grants from national research
foundations in Germany and Denmark.

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

THEORETICAL VIRTUES

IN SCIENCE

Uncovering Reality through Theory

SAMUEL SCHINDLER
Aarhus University, Denmark

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

University Printing House, Cambridge cb2 8bs, United Kingdom

One Liberty Plaza, 20th Floor, New York, ny 10006, USA

477 Williamstown Road, Port Melbourne, vic 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi – 110025, India

79 Anson Road, #06–04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781108422260

doi: 10.1017/9781108381352

© Samuel Schindler 2018

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written

permission of Cambridge University Press.

First published 2018

Printed in the United Kingdom by Clays, St Ives plc

A catalogue record for this publication is available from the British Library.

Library of Congress Cataloging-in-Publication Data
names: Schindler, Samuel, 1980– author.

title: Theoretical virtues in science : uncovering reality through theory / Samuel
Schindler (Aarhus Universitet, Denmark).

description: Cambridge : Cambridge University Press, 2018. | Includes bibliographical
references and index.

identifiers: lccn 2017053780 | isbn 9781108422260

subjects: lcsh: Science – Methodology. | Science – Philosophy.
classification: lcc q175 .s351724 2018 | ddc 501–dc23
LC record available at https://lccn.loc.gov/2017053780

isbn 978-1-108-42226-0 Hardback

Cambridge University Press has no responsibility for the persistence or accuracy of
URLs for external or third-party internet websites referred to in this publication
and does not guarantee that any content on such websites is, or will remain,

accurate or appropriate.

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

For Flori

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Contents

List of Figures page ix
Acknowledgements x

Introduction 1

1 Theoretical Virtues, Truth and the Argument from Simplicity 5
1.1 Theoretical Virtues 5

1.2 The Explanatory Defence of Realism and Its Criticisms 20

1.3 Theoretical Virtues: Epistemic or Pragmatic? 31

1.4 The First Virtuous Argument for Realism: The Argument from Simplicity 35

2 Pessimism, Base Rates and the No-Virtue-Coincidence
Argument 39
2.1 The Pessimistic Meta-Induction and the Divide et Impera Move 39

2.2 False Posits and Novel Success: What If? 46

2.3 PMI versus PUA 47

2.4 Broader Concerns: The Base-Rate Fallacy 49

2.5 The Central Virtuous Argument for Realism: Virtue Convergence 52

2.6 Conclusion 68

3 Novel Success and Predictivism 69
3.1 Worrall’s Account of Use-Novelty: Weak and Strong 70

3.2 Parameter Freedom and Local-Symptomatic Predictivism 74

3.3 Non-Starters 77

3.4 Deflationary Approaches and Comparative Novel Success 81

3.5 Mendeleev’s Periodic Table and the Prediction of Chemical Elements 86

3.6 Conclusion: Novel Success and Nagging Popperian Intuitions 92

4 Theoretical Fertility without Novel Success 95
4.1 McMullinian Fertility and Nolan’s Challenge 96

4.2 The Bohr–Sommerfeld Model of the Atom 103

4.3 An Objectionable Change 116

4.4 Conclusion 118

vii

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

5 Ad Hoc Hypotheses and the Argument from Coherence 119
5.1 Ad Hocness: The State of the Art 120

5.2 A Coherentist Conception of Ad Hocness 132

5.3 In-Depth Illustrations of the Coherentist Conception 141

5.4 The Third Virtuous Argument for Realism: The Argument
from Coherence 153

6 Virtues as Confidence Boosters and the Argument
from Choice 156
6.1 The Negative View, the Dictatorship Condition, and Its Violation 156

6.2 Historical Case Studies 160

6.3 The Fourth Virtuous Argument for Realism: The Argument
from Choice 183

6.4 Objections 184

7 Philosophy of Science by Historical Means 188
7.1 Laudan’s Naïve and Sophisticated Naturalism 189

7.2 Rational Reconstruction 193

7.3 Concept Clarification 204

Conclusion 210

Epilogue: The Demarcation Problem 215

Bibliography 225

Index 245

viii Contents

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Figures

5.1 Maximum elongation of the inner planets (with
permission from Harvard University Press)

page 135

6.1 Starlight-bending and its measurements (with permission
from Elsevier)

161

6.2 Franklin’s x-ray diffraction pictures of the A-form and
B-form of DNA (with permission from King’s
College London)

165

6.3 X-ray diffraction pattern prediction for helices (with
permission from Pearson Education)

166

6.4 The Vine–Matthews–Morley hypothesis (Figure by
Hreinn Gudlaugsson)

172

6.5 Neutrino–neutron interactions (with permission from
Chicago University Press)

176

E.1 The Science Paradigm view 223

ix

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Acknowledgements

This book is the outcome of several years of research. Everyone working in
the field – or any academic field for that matter – knows that the process of
bringing one’s thoughts to fruition is bittersweet, and the disappointments
and failures numerous. I am all the more excited, therefore, that this book
has materialized.
The list of people who have helped me in the process is long. I owe

tremendous thanks toMatteoMorganti for his generosity with his time for
my concerns and for the sharp observations he made throughout the book.
Likewise, I thank Peter Vickers for his detailed and well-taken comments
in Chapters 1, 2, and 4. Kareem Khalifa, to whom I am indebted for
invaluable advice from our time as fellows at the Pittsburgh Center for
Philosophy of Science, kindly suggested to me a catchy name for the realist
position I’m defending here. I also thank two anonymous readers for
Cambridge University Press, who provided very detailed and helpful
comments, and Hilary Gaskin for being such a reliable editor. Most
importantly, perhaps, it was she who encouraged me to write a book in
the first place.
Thomas S. Kuhn has been one of my greatest intellectual influences. His

Structure of Scientific Revolutions first sparked my interest in the history and
philosophy of science when I was still in high school. I’ve been fascinated
ever since by the creativity of his thought and method. Although Kuhn is
sometimes treated with contempt these days by both historians and phi-
losophers, I hope to show in Chapters 3 and 7 that his work can still offer
inspiration for valuable insights.
There is a long list of people who have commented onmaterials included

in this book in one form or another and to whom I owe thanks (in
alphabetical order): Allan Franklin, Andy Pickering, Anjan Chakravartty,
Asbjørn Steglich-Petersen, Asger Steffensen, Attila Tanyi, Bert Leuridan,
Brian Hepburn, Carl Hoefer, David Harker, Don Howard, Eric Barnes,
Eric Scerri, Franz Huber, Gabriel Hendersen, Giora Hon, Hanne

x

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Andersen, Hasok Chang, Heather Douglas, Helge Kragh, Henk de Regt,
Henrik Sørensen, Ioannis Votsis, Jacob Busch, J. C. Bjerring, Johanna
Seibt, Jon Norton, Kent Staley, Ludwig Fahrbach, Mads Goddiksen,
Marcel Weber, Mattias Skipper, Michael Schmitz, Michela Massimi, P.
D. Magnus, Sara Green, Slobodan Perovic, Sorin Bangu, Stathis Psillos,
Theodore Arabatzis, Thomas Reydon, Tim Lyons, Wolfgang Freitag,
andWolfgang Spohn. Lois Tardío was the copy editor for this book, Lori
Nash kindly produced the index for this book and Hreinn Gudlaugsson
drew some of the figures. I thank them for their good work. I should
furthermore thank a whole army of anonymous referees for various
journals who have caused me much despair but, in retrospect, helped
me significantly improve my work. To those I have failed to mention
here, I apologize.
Although this book contains no material from my dissertation, I had

already started thinking about some of the topics of this book back then.
I’mmost grateful for the patient guidance I received from Steven French,
my PhD supervisor at the University of Leeds, in my first attempts to
produce scholarly work. My PhD advisor Chris Timpson and mentor
Adrian Wilson were very good at challenging and supporting me, respec-
tively. Going back even further, the philosophy of science courses I
attended as an undergraduate at the University of Osnabrück and
McGill University in Montreal with Martin Lang, Mario Bunge, and
Brendan Gillon were instrumental in affirming my plan to study the
history and philosophy of science. I’m forever grateful to Nikos Green,
Julia Thiesbonenkamp-Maag, Ingo Jung, and in particular Johannes
Rüter for being such good friends during this time.
My parents Karla and Jürgen, my siblings, Aaron, Carlina, and

Jonathan I thank for their support and belief in me throughout all
these years. My biggest thanks belong to my wonderful wife Florence
So for bringing such joy into my life, for her invaluable advice and
support, and for just making me a better person. I dedicate this book
to her.
I acknowledge permission by the publishers of the following jour-

nals to use portions of these previously published papers in this book:
‘The Kuhnian Mode of HPS’, Synthese, December 2013, 190 (18),
4137–4154; ‘Novelty, Coherence, and Mendeleev’s Periodic Table’,
Studies in History and Philosophy of Science, March 2014, Vol. 45,
62–69; ‘A Matter of Kuhnian Theory-Choice? The GSW Model and
the Neutral Current’, Perspectives on Science, 2014, 22 (4), 491–522;
‘Theoretical Fertility McMullin-Style’, European Journal for the

Acknowledgements xi

www.cambridge.org/9781108422260
www.cambridge.org


Cambridge University Press
978-1-108-42226-0 — Theoretical Virtues in Science
Samuel Schindler 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Philosophy of Science, January 2017, 7 (1), 151–173, ‘Kuhnian Theory
Choice, Virtue Convergence, and Base Rates’, Studies in the History
and the Philosophy of Science, August 2017, Vol. 64, 30–37; and ‘A
Coherentist Conception of Ad Hoc Hypotheses’, Studies in the History
and the Philosophy of Science, February 2018, Vol. 67, 54–64.

xii Acknowledgements

www.cambridge.org/9781108422260
www.cambridge.org

