
official journal of the philosophy of science association

Volume 92  Number 5  December 2025

https://doi.org/10.1017/psa.2026.10208 Published online by Cambridge University Press

https://doi.org/10.1017/psa.2026.10208


Journal of the Philosophy of Science Association

Philosophy of Science

Editorial Board:	 James Owen Weatherall, Editor-in-Chief
	 David Danks, Kenny Easwaran, Kevin Elliott,  
	 Doreen Fraser, Marta Halina, Kareem Khalifa,  
	 Alan C. Love, Angela Potochnik, Hannah Rubin,  
	 and Charlotte Werndl, Associate Editors

Jason McKenzie
     Alexander
Anna Alexandrova
Colin Allen
Jeffrey Barrett
Robert Batterman
William Bechtel
Gordon Belot
Katherine Brading
Richard Bradley
Matthew Brown
Justin Bruner
Cameron Buckner
Craig Callender
Nancy Cartwright
Mazviita Chirimuuta
Heather Douglas
Stephen Downes
Manuela Fernández Pinto
Samuel Fletcher
Mathias Frisch
Justin Garson
Alan Hájek
Stephan Hartmann
Geoffrey Hellman

Don Howard
Nick Huggett
Simon Huttegger
James Joyce
Marc Lange
Sabina Leonelli 
Chuang Liu
Helen Longino
Edouard Machery
Jane Maienschein
Conor Mayo-Wilson
Inmaculada de Melo-Martín
Roberta Millstein
Sandra Mitchell
Teru Miyake
Robert Northcott
John Norton
Cailin O'Connor
David Papineau
Wendy Parker
Anya Plutynski
Thomas Polger
Julian Reiss 
Alan Richardson
Sarah Robins

Jan-Willem Romeijn
Alex Rosenberg
Adina Roskies
Lauren Ross
Laura Ruetsche
Rose-Mary Sargent
Armin Schulz
Brian Skyrms
Chris Smeenk
Miriam Solomon
P. Kyle Stanford
Katie Steele
Jacob Stegenga
Paul Teller
Derek Turner
Jos Uffink
David Wallace
C. Kenneth Waters
Marcel Weber
Rob Wilson
James Woodward
Julie Zahle
Kevin Zollman

Managing Editor: India Bhalla-Ladd

Executive Director: Max Cormendy

Governing Board of the Association
President: Craig Callender, University of California, San Diego
President Elect: Alan Love, University of Minnesota, Twin Cities
Past President:  Michela Massimi, University of Edinburgh
Treasurer: Kevin Zollman, Carnegie Mellon University
Secretary: Chris Haufe, Case Western Reserve University

Mazviita Chirimuuta
Mathias Frisch
Kerry McKenzie
Lydia Patton

Stéphanie Ruphy
Jacqueline Sullivan
Jonathan Tsou
James Owen Weatherall

https://doi.org/10.1017/psa.2026.10208 Published online by Cambridge University Press

https://doi.org/10.1017/psa.2026.10208


Volume 92  •  Number 5  •  December 2025

Philosophy of Science

Contents

Contributed Papers
1041  � Science Without Trust 

Edouard Machery
1050  � Rethinking Geographic Diversity in Value-Laden Ideals of Science 

Juliana Gutiérrez Valderrama
1063  � We Should not Align Quantitative Measures with Stakeholder Values 

Miguel Ohnesorge
1076  � Parachute Science in Paleontology as Distributive Epistemic  Injustice  

Leticia Castillo Brache
1086  � Objectivity of Measurement in Political Science 

Sharon Crasnow
1096  � Credentialed Fictions and the Sex Binary  

Chelsie Greenlee
1106  � Beyond Dichotomies: Embracing an Integrated Approach to  Social  

Relationships 
Lucia C. Neco

1117  � Thick Concepts and Impartiality 
Mark Risjord, Kareem Khalifa and Jared Millson

1128  � Physical Explanation and the Autonomy of Biology  
Margarida Hermida and James Ladyman

1140  � Beanbag Holobionts 
Caleb Hazelwood

1151   �When Will Scientific Disagreement Bear Fruit? A Case Study About  
Angiosperm Origins 
Katherine Valde

1162  � Reconsidering the Structure of Darwin’s ‘Long Argument’ 
Stavros Ioannidis

1172  � Fitness, Mutational Load, and Eugenics 
Matthew J. Maxwell

1183  � Thinking About Neuron Doctrines 
Mara McGuire

1194  � Functional Indeterminacy, Addiction, and the Harmful  Dysfunction  
Analysis 
Matthew Kern

1205  � Measured Inference: Scales, Statistics, and Scientific Inference 
Conor Mayo-Wilson

1215  � A New Foundation for Belief Updating? 
Ibrahim Haydar

1225  � Inferring to the Best Explanation from Uncertain Evidence 
Finnur Dellsén

1235  � Marking Indicatives and Imperatives 
Ryan Chen

1245  � From Classical to Quantum Indeterminacy, and Back 
Patrick Fraser and Michael E. Miller

1256  � The Open System View and the Metaphysics of Symmetries 
Cristian Ariel LÓpez

https://doi.org/10.1017/psa.2026.10208 Published online by Cambridge University Press

https://doi.org/10.1017/psa.2026.10208


1267  � A Problem of Scale  
Laura Ruetsche

1279  � Nothing Matters 
Shelly Yiran Shi

1291  � Quantum Theory and Novel Scientific Language: Defending a  
Pragmatist View 
Tanner Leighton

1302  � The Singular Case of Spacetime Singularities in Quantum Gravity 
Marta Pedroni

1314  � (Re)Assessing Galaxy Clusters with Cosmological Models: Scales,  Anisotropies, and 
Scientific Explanation 
Tianzhe Cozette Shen

1327  � Quo Vadis Wheeler–DeWitt Time?: Challenging Emergent Time in  Quantum Cosmology 
Nicola Bamonti, Enrico Cinti and Marco Sanchioni

1338  � Why We Love Pictures (for the Wrong Reasons): A Lesson from the  Picture of a  
Black Hole 
Lorenzo Sartori

1350  � Not the Measurement Problem’s Problem: Black Hole Information Loss with 
Schrödinger’s Cat 
Saakshi Dulani

1362  � Degrees of Value-Ladenness and Signal-to-Noise Ratio 
Torsten Wilholt

1372  � On Values in Fairness Optimization with Machine Learning 
Heather Champion

1383  � The Interplay of Data, Models, and Theories in Machine Learning 
Maria Federica Norelli, Ioannis Votsis and Jon Williamson

1394  � A Priori Knowledge in an Era of Computational Opacity: The Role of  Artificial  
Intelligence in Mathematical Discovery 
Eamon Duede and Kevin Davey

1405  � Can Generative AI Produce Novel Evidence? 
Donal Khosrowi and Finola Finn

1417  � Are There Experimental Virtues? 
Peter Mättig and Michael Stöltzner

1427  � Identification and Indetermination in the Meta-Inductive Approach to  Induction 
Kabir S. Bakshi

1438  � A new metaphysical picture of natural kinds 
Jisoo Seo

1447  � The Many Laws of the Periodic Table 
Vanessa A. Seifert

1457  � Stability, Robustness Reasoning, and Measuring the Human Contribution to Warming 
Corey Dethier

1467  � When Should Absence of Evidence Be Evidence of Absence? A Case Study from  
Paleogeology 
Matthew Brewer

1477  � Direct and Circumstantial Traces 
Franziska Reinhard

1488  � Toward a Methodology for the Philosophy of Mathematical Practice 
William D’Alessandro

1500  � Data Can Be Underdetermined, Too 
Dana Tulodziecki

1511  � Is Race (Minimally) Biologically Real?
Kal Hailu Kalewold

Addendum
1520  � Preface – ADDENDUM

David Danks

https://doi.org/10.1017/psa.2026.10208 Published online by Cambridge University Press

https://doi.org/10.1017/psa.2026.10208


Philosophy of Science (ISSN 0031-8248) is published January, April, July, October, 
and December by Cambridge University Press, One Liberty Plaza, New York, NY 
10006, USA/Cambridge University Press, University Printing House, Shaftesbury 
Road, Cambridge CB2 8BS, UK.

Periodicals postage paid a New York, NY, and at additional mailing points.

Postmaster: Send address changes in the USA, Canada, and Mexico to Philosophy of 
Science, Cambridge University Press, Journals Fulfillment Department, One Liberty 
Plaza, 20th floor, New York, NY 10006. Send address changes elsewhere to Philoso-
phy of Science, Cambridge University Press, Journals Fulfillment Department, UPH,  
Shaftesbury Road, Cambridge CB2 8BS, England.

Membership and Subscription Rates
Individual members of the PSA receive a subscription to the journal. Mem-
bership rates for 2025 are tiered based on income and start at $36 print +  
electronic, $27 e-only. To join the PSA visit: https://philsci.org/membership.php.  
Institutional print + electronic and e-only subscription rates are tiered according to 
an institution’s type and research output: £282/$392 to £577/$797 print + electronic,  
£203/$282 to £408/$565 e-only. Institutional print-only is £295/$405. Additional  
taxes may apply. Free or deeply discounted access is available for many institu-
tions through Cambridge University Press’s developing world country programme:  
https://www.cambridge.org/core/services/librarians/developing-country-programme. For ad-
ditional rates, and any other subscription queries, please contact: journals@cambridge.org. 

Copying Beyond Fair Use
Articles may be copied or otherwise reused without permission only to the extent  
permitted by Sections 107 and 108 of the US Copyright Law. Permission to copy 
articles for personal, internal, classroom, or library use may be obtained from the  
Copyright Clearance Center (http://www.copyright.com/). For all other uses, such as 
copying for general distribution, for advertising or promotional purposes, for creat-
ing new collective works, or for resale, please contact permissions@cambridge.org. 
Articles in the public domain may be used without permission, but it is customary to 
contact the author. 

Articles appearing in Philosophy of Science are abstracted or indexed in Arts and  
Humanities Citation Index, Biological Abstracts, Bulletin Signalétique 519, Current 
Contents/Arts and Humanities, Current Contents/Social and Behavioral Sciences,  
Current Index to Statistics, Humanities Index, Index to Book Reviews in the Humanities,  
Isis Critical Bibliography, Language & Language Behavior Abstracts, Mathematical 
Reviews, Philosopher’s Index, Philosophic, Psychological Abstracts, Repertoire Bibli-
ographique de la Philosophie, Social Sciences Citation Index, Sociological Abstracts. 

© 2026 by Philosophy of Science Association. All rights reserved.

For EU product safety concerns, contact us at Calle de José Abascal, 56, 1°, 28003 
Madrid, Spain, or email eugpsr@cambridge.org.

Printed by Sheridan, a CJK Group Company.

https://doi.org/10.1017/psa.2026.10208 Published online by Cambridge University Press

https://doi.org/10.1017/psa.2026.10208


Preface

This special issue of the journal Philosophy of Science presents a curated selection of the
contributed papers from the 2024 biennial meeting of the Philosophy of Science
Association. A second special issue with selected symposium papers will be published
next year. The meeting—held in New Orleans, Louisiana from November 14 to 17,
2024—was a celebration of the range, diversity, and strength of our discipline.
Philosophers of science are addressing key issues, questions, and controversies across
many different areas of science. This special issue represents some of the best,
cutting-edge work.

The 2024 PSA received more symposium and contributed paper submissions than
at any previous PSA meeting, covering a wide array of topics. The Program Committee
did an exceptional job with the daunting task of quickly reviewing this record number
of submissions. Service on the PSA Program Committee always involves a significant
investment of time, and this conference required even more than usual. We owe a
collective debt of gratitude to the Program Committee members for their willingness
to serve, careful evaluations of submissions, and overall good humor throughout the
process. They were:

• Erik Angner, Stockholm University
• Maria Botero, Sam Houston State University
• Richard Bradley, London School of Economics
• Alex Broadbent, Durham University
• Cameron Buckner, University of Houston
• Eddy Chen, University of California, San Diego
• Ellen Clarke, University of Leeds
• Lisa Gannett, St Mary’s University
• Leah Henderson, University of Groningen
• Marion Hourdequin, Colorado College
• Thomas Icard, Stanford University
• Janet Kourany, University of Notre Dame
• Vincent Lam, Universität Bern
• Elaine Landry, University of California, Davis
• Anna Leuschner, Bergische Universität Wuppertal
• Christian List, Ludwig-Maximilians-Universität München
• Caterina Marchionni, University of Milan
• Francesca Merlin, Institut d’Histoire et de Philosophie des Sciences et des
Techniques

• Marco Nathan, University of Denver
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• Celso Neto, University of Exeter
• Federica Russo, Utrecht University
• Samuel Schindler, Aarhus University
• Andrew Schroeder, Claremont McKenna College
• Orly Shenker, Hebrew University of Jerusalem
• Rory Smead, Northeastern University
• Mariarosaria Taddeo, Oxford University
• Nicholas Teh, University of Notre Dame
• Dana Tulodziecki, Purdue University
• Carlos Zednik, Eindhoven University of Technology
• Jiji Zhang, Catholic University of Hong Kong

Thanks to Max Cormendy and the entire Philosophy of Science Association staff
who were endlessly adaptable and supportive throughout the process. Thanks also to
James Weatherall and Margaret Farrell for their indispensable guidance in assembling
the special issues. In addition, multiple former PSA Program Chairs provided advice
and help along the way. A successful PSA conference truly requires a village.

PSA 2024 demonstrated the energy, passion, and importance of philosophy of
science today. And these contributed papers show that our discipline has an even
brighter future ahead of it.

DAVID DANKS

University of California, San Diego
Email: ddanks@ucsd.edu

vi David Danks
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