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Overview 

Deep South Philosophy and Neuroscience Workgroup is a private foundation 
focused on research and education. We hold annual meetings, Philosophy & 

Neuroscience @The Gulf, in late fall at Pensacola Beach, Florida. Its participants 
are philosophers of neuroscience, and neuroscientists. They represent colleges and 

universities from all over the Western world, and range in career stage from 
graduate students to world renown investigators. 

For the past seven years, Philosophy & Neuroscience @The Gulf was sponsored 
by Mississippi State University (MSU). Due to MSU’s response to recent changes 
in federal funding, beginning in academic year 2025-26 that sponsorship has been 

rescinded. 

To sustain our momentum for the free exchange of new ideas in neuroscience and 
their broader philosophical and societal implications, with this proposal, we are 
soliciting (tax-deductible) donations to support these ground-breaking meetings. 





 

 

 

 

Table of Contents 

 

 

Page 

Cover letter from the Officers        1 

Answers to questions you may have       4 

Recent expenditures and projected budget      6 

“Testimonials” from regular participants      9 

An invitation to donors         15 

Acknowledgements         16 

Supplemental: 

“How Might a ‘Philosopher's Toolkit’ Help Advance Neuroscience?  
Let's Ask Some Neuroscientists” 
John Bickle, et al. 
European Journal of Neuroscience (2025; 61:e7007)    17 
 

 





This is the way science is supposed to be done.
--Mike Lehman, Director, Brain Health Research Institute, Kent State University 

Philosophy & Neuroscience @The Gulf V, September 2022
April 24, 2025

Dear Supporter of Scientific Inquiry:

On March 5, 2025, in his opening statement to the U.S. Senate prior to being confirmed as the 
18th Director of the National Institutes of Health (NIH), Dr. Jay Bhattacharya vowed: 

If confirmed, I will establish a culture of respect for free speech in 
science and scientific dissent... Dissent is the very essence of 
science...  I will foster a culture where NIH leadership will actively 
encourage different perspectives and create an environment where 
scientists – including early career scientists – can express 
disagreement respectfully.

Dr. Bhattacharya might well have been speaking of the thriving culture we have fostered among 
the philosopher and neuroscientist participants in the Deep South Philosophy and Neuroscience 
Workgroup.

The Deep South Philosophy and Neuroscience Workgroup was established in summer 2018. Our 
group’s name reflects our regional origins: the American South, which is home to numerous 
philosophers of neuroscience and major neuroscience research centers. But since our second 
annual meeting in September 2019, our group quickly became international in reach. We’ve 
attracted participants to our meetings from across the United States and Canada, South America, 
and numerous European nations.

Unfortunately, due to very recent changes in the amount of "overhead" money allocated to 
universities when its researchers are awarded federal research grants, we now need to look 
beyond our university for funds to continue our important scientific culture-shifting impact. This 
is the reason for this letter and the accompanying materials on our Workgroup’s activities and 
impacts.

Deep South Philosophy & Neuroscience Workgroup	

414 Lee Boulevard #5166 
Mississippi State, Mississippi 39762  

deepsouthphilneuro.com  
info@deepsouthphilneuro.com 
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At our annual meetings and our affiliate group meetings, we bring together academic 
philosophers of science and neuroscientists to try out their newest ideas. Our goals are to push 
forward our scientific understanding of the brain and nervous system, and. importantly, to 
explore the broader implications of these new ideas. These implications sometimes go unnoticed 
and unscrutinized, and are the topics that philosophers of science are trained to detect, articulate, 
and defend or criticize with reasons. Graduate students in both fields, post-doctoral fellows, 
junior faculty members, and internationally prominent senior researchers participate at our 
meetings, with no deference based on seniority or renown. Or culture is Dr. Bhattacharya's vision 
for NIH, but already realized in the here and now.

For example, at last year’s annual meeting, Philosophy & Neuroscience @The Gulf VII (October 
3-5, 2024) we featured a session that began with a keynote address by Dr. Robert Williams, a
senior neurogeneticist--a scientist who studies gene expression in the nervous system--from the
University of Tennessee Health Sciences Center in Memphis. Dr. Williams has published
hundreds of scientific papers and has been awarded millions of dollars in research grants. His
current in-progress research focuses on some recently recognized problems about how the brain
computes time in order to generate actions under real-world survival demands. His keynote was
followed up by talks on how the brain computes by a mid-career philosopher at Purdue
University, a philosophy and neuroscience post-doctoral fellow at Washington University in St.
Louis, a Ph.D. student in the Philosophy of the Life Sciences program at the University of
Cincinnati, and a now-retired internationally renowned neuroscientist. (Three decades ago, this
neuroscientist was a founder of the Computational Neuroscience Society.) The session was
presented to an audience of around 50 fellow participants who, like the presenters, fell within
the same range of career stages. Discussion was lively, controversial, passionate, sometimes
heated, but always respectful. And this is just one example of what we do at our three-day annual
meeting and at multiple smaller meetings. And we have been doing so for seven years. To repeat:
Dr. Bhattacharya's vision in the here-and-now.

As you might have read, research funding by academic institutions has suddenly dried up. 
Mississippi State University, the land-grant Carnegie 1 research university in Mississippi, which 
has sponsored our meetings for seven years, recently informed us that, due to the loss of federal 
overhead funds, they will no longer be able to fund our meetings, including this year’s annual 
Philosophy & Neuroscience @The Gulf VIII, already under contract with the Hilton Pensacola 
Beach Hotel. To sustain our momentum for the free exchange of new ideas in neuroscience and 
their broader implications, with this letter we are soliciting donations to pay for necessary 
expenses associated with putting on these ground-breaking meetings. The Deep South 
Philosophy and Neuroscience Workgroup is a Mississippi non-profit corporation with federal 
501(c)(3) private foundation status. All donations are tax-deductible.

Along with this letter, please find a short information sheet that describes who we are and what 
we do. Please also find "deeper" materials if you wish to get a better picture of our endeavors and 
impact. These include "testimonials" from some of our participants and a pdf of a recent 
publication (March 2025) in the European Journal of Neuroscience. The publication details the 
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many ways that the research of neuroscientists engages with, and has benefitted from, 
professional interactions with philosophers-in-science.

We greatly appreciate your considering donating financially to help our organization continue to 
foster open and free neuroscientific and philosophical investigations into the organ in our bodies 
most closely aligned with our humanity. These investigations must press forward, and so must 
considering and debating the broader implications these new findings raise. We now need your 
assistance to continue to do the work we've started. We invite you to visit our web site at 
www.deepsouthphilneuro.com, which contains a complete archive of all of our activities and past 
meetings and events. And we will be very happy to answer any questions you have about our 
not-for-profit corporation, what we do, and how we spend our resources to reach our goals.

Sincerely and with great appreciation,

John Bickle, Ph.D.
President, Deep South Philosophy and Neuroscience Workgroup
Professor of Philosophy and Shackouls Honors College Faculty
Mississippi State University
Scientist-Educator
Department of Advanced Biomedical Education
University of Mississippi Medical Center
jbickle@philrel.msstate.edu
662-341-1549

Marica Bernstein
Vice-President and Secretary-Treasurer, Deep South Philosophy and Neuroscience Workgroup 
marica@deepsouthphilneuro.com
662-341-1471

Gregory Johnson, Ph.D.
Vice-President, Deep South Philosophy and Neuroscience Workgroup
Instructor II
Mississippi State University-Meridian Campus
gregory.johnson@msstate.edu
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Answers to questions you may have	

What do academic Neuroscientists do? 	
Academic neuroscientists investigate the structure and function of the brains and nervous 
systems of humans and non-human animals. This research ranges from biophysics, to 
neurochemistry, to molecular biology, to nerve cell circuits, to brain regions, to behavior. 
Research methods range from basic experimental laboratory techniques, neuroimaging, clinical 
investigations, and state-of-the-art computer modeling of nerve cell and circuit activities. 

What do Philosophers of Neuroscience do?	
Currently, philosophers of science work in two fields. “Philosophers-on-science” seek to 
understand science’s methods, concepts (such as explanation and prediction), and objects (both 
theoretical and observational). They also address philosophical issues using examples from 
science and its history. “Philosophers-in-science” apply philosophy’s concepts as members of 
research teams pursuing scientific investigations, sometimes generating novel scientific 
hypotheses and experiments. Philosophers of neuroscience pursue these activities focusing 
specifically on the science of the brain and nervous system. 

What is the Deep South Philosophy & Neuroscience Workgroup’s mission?	
The Deep South Philosophy and Neuroscience Workgroup provides opportunities for interactions 
between philosophers with interests in science and mind, and neuroscientists with philosophical 
interests about their field. We also seek to disseminate opportunities for philosopher-
neuroscientist interactions in various media and formats. We welcome participants worldwide 
who share our interdisciplinary research interests. In addition to holding an annual meeting at 
Pensacola Beach, Florida each fall, we organize smaller meetings in conjunction with the 
Philosophy of Science Association (PSA), the American Philosophical Association (APA), and 
the Southern Society for Philosophy and Psychology (SSPP). 

Who participates at our annual meeting, Philosophy & Neuroscience @The Gulf? 	
Beginning in 2018, with 14 participants representing 13 colleges and universities in the southern 
US, our annual meeting now attracts speakers from around the Western world. Between 2022 
and 2024, 78 institutions—from the US, Canada, Europe, and South America, ranging from large 
state research universities, to the Ivy League, to small private liberal arts colleges—have been 
represented by our participants. Despite this increased geographical scope, we’ve kept our 
original name to reflect our origin, and the interesting fact that the southern region of the U.S. is 
the location of numerous philosophy of neuroscience and neuroscience faculty and programs.  

This geographic and size diversity are augmented by the wide range of participants’ career 
stages. We have had first year graduate students to now retired pillars in their fields as speakers 
at our annual meetings, and every career stage in between. 
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What is “overhead”? And why are we asking for your financial assistance?	
Research grant overhead, also known as “indirect costs,” refers to money funded as part of 
research grants that does not pay directly a research project’s expenditures. Instead, this portion 
of an awarded research grant covers supporting expenses not affiliated with the specific research 
projects: these include administrator and support staff salaries, facility costs, and general 
university operating expenses. Overhead costs are currently being significantly reduced by US 
federal granting agencies. For example, Mississippi State University (MSU) had a federally 
negotiated overhead rate of 47% on every grant dollar awarded. The National Institutes of Health 
(NIH) has proposed a reduction of the overhead rate to 15% uniformly for every institution. This 
reduction will cost MSU millions of dollars. 

From 2018 through 2024, the annual fall meeting of Deep South Philosophy and Neuroscience 
Workgroup was sponsored by the Department of Philosophy and Religion at MSU. Due to 
MSU’s and the Department of Philosophy and Religion’s responses to these changes in federal 
funding, beginning in academic year 2025-26 that sponsorship has been rescinded. To sustain our 
momentum for the free exchange of new ideas in neuroscience and their broader philosophical 
and societal implications, we must now solicit donations to support these ground-breaking 
meetings. 

How will your tax-exempt donation be used? 	
Deep South Philosophy and Neuroscience Workgroup is a 501(c)(3) private foundation. Your 
charitable donations are tax deductible. Donations are used to: 
• Sponsor our annual fall meeting, Philosophy & Neuroscience @The Gulf (see website for

information on our seven previous meetings);
• Fund travel for graduate students and post-doc fellows to our annual meeting, and for

workgroup sessions at affiliated groups’ meetings;
• Cover (minimal) operating and promotional expenses (accountant, website maintenance, etc);

How to donate? Tax deductible donations can be made via check or credit card.  

Please make checks payable to:  

Deep South Philosophy and Neuroscience Workgroup 
414 Lee Blvd. #5166 
Mississippi State, MS 39762-9611 

Please include your email address when sending a check; we will send a receipt for your records. 

Credit card donations can be made through our website: https://deepsouthphilneuro.com/donate/ 

These donations are made using Stripe (a global internet payment financial institution). Your 
donation, minus a small processing fee, is deposited directly into DSPNW’s bank account. 
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Deep South Philosophy and Neuroscience Workgroup  
recent expenditures and projected budget 

From 2018 through 2024, the annual fall meeting of Deep South Philosophy and Neuroscience 
Workgroup (DSPNW) was sponsored by the Department of Philosophy and Religion at 
Mississippi State University (MSU). Due to MSU’s and the Department’s responses to recent 
changes in federal funding, beginning in the academic year 2025-26 that sponsorship has been 
rescinded. To sustain our momentum for the free exchange of new ideas in neuroscience and 
their broader philosophical and societal implications, we must now solicit donations to support 
these ground-breaking meetings, and the many benefits participants reap. 

Our 2025 meeting, Philosophy & Neuroscience @The Gulf VIII, in late September is under 
contract, and the first call for abstracts has already been circulated. We seek to raise ~$10,000 in 
private donations before July 1, 2025 to fund this meeting.  

Below is an itemized list of our expenses for recent annual meetings, and estimate for the cost of 
our 2025 meeting.  

Once these meeting expenses are met, additional donations this year will be used to support the 
travel expenses of graduate students, post-doc fellows, and junior faculty presenters, mostly for 
those who would otherwise be unable to present at our 2025 meeting due to lack of support from 
their institutions. Details below. 

This is followed by an approximate budget to sustain our annual meeting for five additional 
years, through 2030.  

(1See note below for the tax status of DSPNW.) 

Recent costs (and estimate) for Philosophy & Neuroscience @The Gulf (P&N @The Gulf) 
meetings at the Hilton Pensacola Beach Hotel 

P&N @The Gulf V (9/2022) 
Banquet, catering, A/V: $4036 

P&N @The Gulf VI (9/2023) 
Banquet, catering, A/V: $4770 (+18% over 2022) 

P&N @The Gulf VII (10/2024) 
Banquet, catering, A/V: $4924 (+3% over 2023) 

1 Deep South Philosophy and Neuroscience Workgroup is recognized by the IRS and the State of Mississippi as a 
tax-exempt organization described in Section 501(c)(3) of the Internal Revenue Code. The Employer Identification 
Number (EIN) for Deep South Philosophy and Neuroscience Workgroup is 92-3968948. 501(c)(3) status was 
granted 9/9/2024. 
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Reception banquet, catering [2see note below]: $3922  
Total: $8846 

P&N @The Gulf VIII (9/2025; already under contract) estimate 
Banquet, catering, A/V: $5200 (+5% over 2024 actual) 
Reception banquet, catering: $4100 (+5% over 2024 actual) 
Total estimated cost: $9300 

In addition to banquet, catering, and A/V costs, we strive each year to make improvements to the 
space and atmosphere of the meeting room, and have promotional and other small costs. We 
incur approximately $250 in these incidental costs per year.  

Total estimated cost of P&N @The Gulf VIII, Hilton Pensacola Beach Hotel: $9550 

Possible support for graduate students, post-doctoral fellows, and junior faculty 

There is another potential need for funds for P&N @The Gulf VIII. Recent federal and state 
funding cuts will surely and negatively affect available travel support for students and faculty. 
This will be especially deleterious for our meeting, as a number of participants are graduate 
students, post-doctoral fellows, and junior (non-tenured) faculty. In other words, those 
benefitting the most from the interactions, discussions, and opportunity to “develop ideas [and] 
receive both rigorous critique and constructive feedback seldom found in traditional siloed 
venues and meetings” will have the most to lose if unable to attend and present.  

Therefore, once the costs of the meeting per se are met, additional donations will be used to  
reimburse the travel expenses ($1000 per individual3) of graduate students, post-docs, and junior 
faculty whose papers have been accepted for presentation at P&N @The Gulf VIII, and 1) whose 
universities will not fund their travel costs, or 2) whose proposed talks are especially meritorious, 
as evaluated by the program committee.  

Looking forward: The five year plan 2026-2031 

With anticipated significant donations from individuals, it will be necessary for the Deep South 
Philosophy and Neuroscience Workgroup to engage a CPA who specializes in 501(c)(3) private 
foundations. 

2 Our first, much needed and very successful opening evening reception in 2024 was sponsored in large part by a 
one-time donation from the National Research & Development Agency, Chile and Alberto Hurtado University, 
Faculty of Philosophy and Humanities, Santiago, Chile. No such outside sponsorship has been pledged for 2025. 

3 In 2023, a generous $10,000 donation from Columbia University’s Presidential Scholars in Society and 
Neuroscience covered the travel expenses of ten graduate students. Our $1000 per individual is based on this. 
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Below are our 2026-2030 estimated annual meeting costs (assuming an ~5% yearly increase in 
hotel costs). Again, donations over and above the meeting costs will be used to reimburse travel 
cost of unfunded participants: 

Estimate for P&N @The Gulf IX (2026) $10,000 
Estimate for P&N @The Gulf X (2027) $10,500 
Estimate for P&N @The Gulf XI (2028) $11,000 
Estimate for P&N @The Gulf XII (2029 $11,500 
Estimate for P&N @The Gulf XIII (2030) $12,000 

Total needed to sustain our annual meeting 2026-2030 $55,000 
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“Testimonials” from regular participants at Philosophy & Neuroscience @The Gulf— 
"that place where philosophers and neuroscientists talk on the beach” 

 
Dr. James M. Bower, Retired Professor of 
Computational Neuroscience, The California 
Institute of Technology, and The University of 
Texas System. Currently: Affiliated faculty 
University of Oregon System; Visiting Professor 
of Computational Neuroscience, Biocomputation 
Research Group, School of Physics, Engineering 
and Computer Science, University of 
Hertfordshire, UK 
 
I first became aware of the Deep South 
Philosophy and Neuroscience Workshop several 
years ago, when John Bickle, one of its principal 
organizers, approached me as someone involved in establishing the field of Computational 
Neuroscience while a professor at the California Institute of Technology, and also as someone 
who has been involved in modeling the nervous system for most of my 40 year career. I was 
specifically asked to attend the workshop to discuss the importance and significance of Hodgkin 
and Huxley’s model of the action potential for which they won a Nobel Prize. Because I had 
become interested in the epistemological basis of this work a few years earlier when asked to 
organize the 40 year anniversary of their work at Cambridge University, I thought it would be 
interesting to discuss what I thought I had figured out with a group of philosophers with actual 
expertise. Better yet a group with neuroscience knowledge at a workshop specifically and 
uniquely organized around philosophy and neuroscience. The experience turned out to be even 
more valuable and outstanding than I had expected, absolutely enhanced by its non-academic 
location. Although I generally restrict my travel as much as possible these days (been there, done 
that) I have returned every year since to this unique and important workshop. 
 
Over the years, I have myself organized many workshops and meetings, including probably most 
notably the ongoing annual International meeting in Computational Neuroscience (CNS) (now in 
its 34th year) and the Neural Information Processing Systems meeting (Neurips), now in its 37th 
year, and one of the most important meetings in Machine Learning and AI. For that reason, I 
know first-hand how difficult it is to organize and sustain these kinds of efforts, especially if they 
bring together researchers from different fields. Given how specialized and directed a great deal 
of funding is these days, it is particularly difficult but important to support interdisciplinary 
meetings of this kind, with the current unfortunate circumstance affecting universities in the 
United States representing an even more serious and difficult challenge. As many are now 
scrambling to find alternative sources of funding to maintain academic and intellectual progress, 
I would personally put support for this unique and important meeting at the very top of any list, 
with independent support perhaps even more important given the challenges being faced by 
many of those that attend. Given the knowledge and experience of the organizers, there is every 
reason to believe that this meeting will continue to foment new ideas, innovative cross 
disciplinary thinking and important new collaborations as well, a unique opportunity to maintain 

Jim, et al. enjoying local fare and each 
others’ company 



the kind of intellectual foundation on which the health of our culture, society and country 
actually depend. 
 
 
Danielle J. Williams, Philosopher of 
Neuroscience, Postdoctoral Research Fellow, 
Washington University in St. Louis 
(daniellejwilliams.com) 

 
I first attended the DSNPW as a grad student, 
where I was able to share my ideas and get 
valuable feedback directly from neuroscientists 
for the first time. It is incredibly rare for 
philosophers to be able to present work that is in 
the very early stages of development, and 
DSNPW has created a forum for exactly that. 
Being able to share ideas across disciplines in a 
relaxed and friendly environment allows, especially early career researchers, to be brave with 
their ideas in a way that other academic settings are not always friendly to. Undoubtedly, some 
of my success is directly attributable to discussions I’ve had with philosophers and 
neuroscientists at DSNPW, and I hope to continue this tradition as I grow in my career. 

 
 
Sarah Robins, Professor of Philosophy, Purdue 
University (skrobins@purdue.edu; 
www.sarahkrobins.com) 

 
The Deep South Philosophy and Neuroscience at 
the Gulf meeting has played a formative role in 
making the philosophy of neuroscience what it is 
today – one of the most active and influential 
research areas in the philosophy of science. The 
meeting has grown steadily in size and reputation 
over the past 8 years. Increasingly, when I interact 
with neuroscientists, they ask me about that ‘place 
where philosophers and neuroscientists talk on the 
beach’ and they want an invite. 
 
These meetings have offered a critical space to 
build a research community. I’ve watched senior 
researchers come to the meeting to share new directions and mentor junior philosophers. Mid-
career researchers such as myself have used these meetings to build their research programs. And 
most critically: I’ve witnessed graduate students and post doctoral researchers launch their 
research programs, and build a solid cohort amongst themselves, and receive critical feedback 
and mentorship from more senior participants. John and Marica’s guidance has been critical to 

Danielle Braveheart! 

Sarah (R) at our first 
meet & greet reception, 
P&N @The Gulf VII 



making this happen: they have put in so much effort, but also they make it such a welcoming and 
supportive place. It is truly ‘work hard, play hard’ in action. 
 
These meetings have played a very influential role in my career specifically. The work I’ve 
presented at Deep South has led to some of my highest profile publications. Interactions with 
neuroscientists like Sheena Josselyn and Paul Frankland at these meetings played a crucial role 
in forming relationships with them, through which I was able to secure a Mid-Career Award 
from the National Science Foundation, for work in theoretical neuroscience for which they are 
collaborators. 
 
 
Ann-Sophie Barwich, Assistant Professor in the 
Department of History and Philosophy of Science 
and Medicine, and the Cognitive Science 
Program 
 
Interactions between philosophy and 
neuroscience are critical at this stage in 
neuroscience discovery, and in general scientific 
landscape of the current political moment. But the 
need for research in a particular area is not the 
only factor that determines whether important 
work gets done: there also needs to be a 
community that wants to do that work, and a 
place to make it happen. Pensacola provides that 
place and John and Marica have built that 
community. It would be sad to see this 
opportunity be lost for lack of support, when so 
many of the other critical factors are in place.  
 
The Philosophy and Neuroscience at the Gulf 
workshop dissolves artificial boundaries between 
disciplines that have constrained our 
understanding of mind and brain. After four attendances and co-organizing once, the evidence is 
clear: every submitted paper, including three with my graduate students, has achieved 
publication. This isn’t trendy interdisciplinarity, but genuine integration of neuroscientific data 
and philosophical analysis. I thus bring my early graduate students here precisely because their 
developing ideas receive both rigorous critique and constructive feedback seldom found in 
traditional siloed venues and meetings. 
 
 
 
 
 
 

Ann-Sophie awaits the arrival of the  
luminous jelly fish 



Dr. Brian L. Keeley, Professor of Philosophy; 
Philosophy, Neuroscience, Cognitive Science, and 
Science, Technology & Society Field Groups; 
Pitzer College, Claremont, California. 
 
As somebody who has been working at the 
intersection of the brain sciences and philosophy for 
35+ years, I can confidently say that the Philosophy 
and Neuroscience at the Gulf meetings and the 
Deep South Philosophy and Neuroscience 
Workgroup more generally are incredibly helpful institutions and are unique, academic spaces. 
Normally, neuroscience and philosophy are very different disciplines that come at their issues in 
very different ways. However, there is a surprising amount of overlap in their areas of interest. 
To name only a few: the nature of consciousness and how humans and other animals think, how 
organisms acquire knowledge about the world, the relationship between human and other 
animals, and the best tools and techniques for scientists to learn about incredibly complex 
systems, such as the nervous system. For the past 50 years, a small number of philosophers and 
neuroscientists have worked together to jointly collaborate on answering these shared questions. 
However, this collaboration is hard work and requires a high degree of interaction between the 
two groups to insure useful communication and mutual respect. The meetings organized and held 
by the Work Group, in particular, those held on the American Gulf Coast, have helped develop a 
strong community of young as well as more senior researchers interested in this collaborative 
effort. I’ve been impressed by both the liveliness and the high quality of the interactions between 
scholars that I’ve seen at these meetings. For me, it’s a great way to get up to speed with the 
cutting-edge work in both philosophy and neurobiology, and I always leave these meetings with 
a list of new work to read up on (with the “head start” the great presentations have given me). 
What’s more, there’s currently no other forum where this collaboration is happening so 
systematically and so enthusiastically. It deserves our strongest support. 

 
 
Alok Srivastava, Independent Scholar, San 
Francisco, CA, (alok.srivastava@gmail.com) 
 
John Bickle's October workshops have achieved the 
ideal referenced by conveners inter-disciplinary 
workshops hoping to transform the frontiers their 
research programs and projects engage: The Solway 
Conferences of 1911 through 1925 which repeatedly 
transformed the research programs and experimental 
paradigms of physics to bring us the age of quantum 
mechanics. In my experiences of three Pensacola 
Workshops on Philosophy of Neuroscience from 
2022 through 2024 I have experienced all three characteristic achievements of the Solway 
Conferences matched by the engagements the leadership and participants John and his 
collaborators have brought together. To illustrate these three characteristic achievements I must 
mention that the Pensacola conferences usually have roughly equal numbers of neuroscientists to 

Brian (R), et al. during an extended break 



philosophers of science, theoreticians to experimentalists, leaders of fields to students, post-docs 
and young faculty. 

 
Like the Solvay Conferences, Bickle co-organized Pensacola workshops, regularly achieving 
these three transformative outcomes: 

1. The research programs and experimental paradigms of sub-fields of neuroscience 
undergo critical and imaginative examination and upheaval making possible new kinds of 
advances and work at all layers/levels of the work of communities of neuroscientists and 
philosophers of science. 

2. With John's co-organizers who are usually junior level professors with transformative 
research programs, and with the practices of prioritizing presentations and questions by students 
and postdocs, we are experiencing the rise of new research work and new researchers into 
sophistication and remaking of the frontiers. 

3. The three days of sessions and lots of inter-session time for talking and walking 
together produces a multi-centric non-linear growth and flourishing of changes (upheavals) in the 
conventional research programs, their experimental paradigms and disciplinary identities. 

 
So far, no other conference has achieved this kind of vital community contribution in the 
neuroscience communities or the philosophy of science communities to match the standards set 
by the Solway Conferences. 

 
 

Marco J. Nathan, Professor and Chair, 
Department of Philosophy, University of Denver 
(marco.nathan@du.edu) 
 
The Deep South Philosophy and Neuroscience 
Workgroup is everything one could expect for an 
interdisciplinary society and more: a collaborative, 
engaging, and supportive group of world class 
scholars from both the sciences and the 
humanities. The annual Pensacola Beach meeting is one of the highlights in the philosophy of 
science calendar: a snapshot of top notch research at the interface of philosophy and 
neuroscience. 

 
 
Stuart Firestein, PhD. Professor Department of 
Biological Sciences, Columbia University; 
Member of the Fractal Faculty, Santa Fe Institute 

 
I’m writing to enthusiastically support the 
continued efforts of Professor John Bickle and his 
excellent yearly conference on Neuroscience and 
Philosophy. He has managed over the past eight 
years to grow what has become one of the 
important conferences to attend in a year packed 

Marco sports “casual 
(American) beach attire” 

Stuart’s still learning: 
Don’t trust auto-correct 



with other possibilities. It is a unique blend of working neuroscientists, both experimentalists and 
theoreticians, and cognitive philosophers. The opportunity for these groups of people to interact 
is otherwise unavailable and it has resulted in several important papers in major journals and 
numerous collaborations that would never have happened without this conference. To lose 
something like this that has taken years to build and is performing at the highest levels of 
neuroscience and philosophical thinking would be tragic. 



An invitation to donors 

The world is literally at our figure-tips. Websites, virtual meetings, YouTube—there’s no place 
or time that’s not in the palms of our hands. But still, nothing beats real human interaction in real 
time. To this end, we invite you to join us at Philosophy & Neuroscience @The Gulf VIII to 
experience the excitement, enthusiasm, and by that final Saturday session, exhaustion of our in-
person only meetings.  

Email John Bickle (jbickle@philrel.msstate.edu) to be added to our mailing list and receive 
information about our annual meeting, and upcoming affiliate meetings. 
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ABSTRACT
In the terms adopted by the editors of this special issue concerning how a ‘philosopher's toolkit’ might contribute to progress in 
neuroscience, this paper reports posing that question to several neuroscientists, all with a track record of successfully interacting 
with philosophers. These discussions took the form of structured interviews following the methods of Barwich. The results high-
light a number of issues that these neuroscientists think philosophers can help them solve. Different views emerged about what 
a ‘philosopher's toolkit’ consists of; but each of these neuroscientists saw some important roles that philosophers can play within 
neuroscience itself. Transcripts of these interviews and the accompanying analyses reveal to philosophers that some prominent 
neuroscientists welcome their contributions, to central outstanding questions within their specific research fields and to more 
general concerns that confront scientists beyond those specific to neuroscience. These discussions and analyses based upon them 
should be welcome to philosophers of science-in-practice, especially to a subset recently dubbed ‘philosophers-in-science’. They 
also reveal to neuroscientists who are less familiar with interacting professionally with philosophers a glimpse of what some of 
their colleagues find potentially valuable about such interactions.

1   |   Introduction

There is no question that over the past four decades, aca-
demic philosophy has benefitted from philosophers interact-
ing with neuroscientists. Two new and now-recognized fields 
of philosophy have emerged from these interactions: first 

neurophilosophy, the application of neuroscientific findings to 
traditional philosophical questions (about mind, knowledge, 
ethics, etc.); and then the philosophy of neuroscience, a subfield 
in the philosophy of science that investigates neuroscientific 
explanations, models, experiments and more. Neuroscience is 
not alone in impacting philosophy; the history, philosophy and 

© 2025 Federation of European Neuroscience Societies and John Wiley & Sons Ltd.
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social studies of science literatures over the past 75 years attest 
to science's impacts. All of that is well-trodden territory in the 
published literature, as are philosophers', historians' and social 
scientists' ideas about what they think they can contribute to sci-
ence. Commenting further on those matters is not our concern 
here. Instead, we want to ask: Has, or even can, impact run in 
the direction from philosophy to neuroscience? This latter ques-
tion we understand to be the overarching topic of this special 
issue of the European Journal of Neuroscience.

Call the question that serves as the topic of this special issue 
the ‘philosopher's toolkit question’. This contribution addresses 
it by posing it to several neuroscientists in the form of structured 
interviews following the methods of Barwich (2020, 2021) (see 
Section 2). Importantly, this is not the use of surveys and quan-
titative analyses; instead, we proceed by way of detailed discus-
sions following up on the neuroscientists' answers to the initial 
philosopher's toolkit question. Quotes from transcripts of these 
interviews are included in Section 3, along with analyses that 
seek to stress common themes and connections between con-
cerns and provide some references to the broader philosophical 
literature for neuroscientists interested in following up on some 
of them. The analysis of these transcripts further considers what 
kinds of philosophers might have the capability for, and interest 
in, contributing to progress in neuroscience. The overarching 
hope of this paper is that this approach and results will lead to 
useful discussions across philosophy and neuroscience and con-
tribute to progress in both fields—but especially in the far less 
common philosophy-to-neuroscience direction.

Of course, there can be no guarantee that the results of this 
approach will generalize to the broader neuroscientific or phil-
osophical communities. But we insist that these interviews un-
covered useful topics for further thought and discussion. There 
can also be no guarantee that philosophers will be willing to 
provide what this small collection of neuroscientists seek in 
such collaborations—although our restriction of interview par-
ticipants to neuroscientists with an interest in problems in the 
philosophy of science provides hope that philosophers will find 
their suggestions catalytic. Misunderstandings about each oth-
er's practices no doubt abound across the philosopher–neurosci-
entist divide. The results and analyses in this paper are intended 
as a novel foray into the philosopher's toolkit question. Nothing 
like the approach adopted in this paper has been formally re-
ported (although there are many informal precedents). We seek 
to provide a new kind of foundation to negotiate contributions 
that philosophers may be willing and able to make as part of 
neuroscience research teams.

One concern was universally expressed by all of the participating 
neuroscientists: the lack of time that current (and foreseeable) 
funding and publication practices leaves for ‘deeper’ and more 
‘critical’ thinking about the aims and goals of neuroscience. This 
concern extended to thinking through the complicated ways that 
neuroscience research is embedded within broader ethical, po-
litical and social experiences. In this way, some of the points of 
discussion go beyond issues specific to neuroscience and speak 
to the broader epistemic and social roles for all of science in 21st-
century global contexts. Interestingly, this shared concern about 
time demands versus ‘deep thinking’ did not lead these neuro-
scientists to ask for help on tackling vague or abstract questions 

commonly referred to in popular media as ‘philosophical’. 
Instead, these neuroscientists asked for philosophers' assistance 
on problems and assumptions at the very heart of their specific 
research programmes. These neuroscientists recognized the po-
tentially problematic influences of widely held assumptions that 
they and their colleagues have adopted, mostly uncritically, into 
their research practices, assumptions that may need revision or 
replacement. And each felt that philosophers possess intellectual 
tools that can help expose and even modify such assumptions.

Are philosophers both suited and willing to help with concerns 
like the ones emerging here? Answers to these further questions 
remain unclear. But at least philosophers can now approach 
collaborations with neuroscientists with some understanding 
about what their collaborators want them to address. And one 
important lesson for philosophers emerges clearly from these 
interviews. Mainstream academic philosophical training in and 
of itself will not be sufficient to provide the input that these neu-
roscientists hope for. To a person, these participants also empha-
sized that many of their neuroscience colleagues are sceptical 
that philosophers will be much help to the field. The specific 
concerns for which these neuroscientists express hope that phi-
losophers can contribute require extensive background knowl-
edge of particular fields of neuroscience, as well as a detailed 
understanding of, and even familiarity with, neuroscientific ex-
perimentation and available research tools. So, these will be jobs 
only for philosophers with real roots and backgrounds in neuro-
science. Fortunately, over the past two decades, the science-in-
practice movement in philosophy of science has produced such 
specialists, especially those ‘embedded’ philosophers who have 
gained laboratory training in the sciences they reflect upon. 
A recently characterized subfield of the philosophy of science, 
‘philosophers-in-science’, suggests that there are trained phi-
losophers who actively seek to, and are succeeding in impact-
ing, the sciences of their focus, neuroscience included (Pradeu 
et al. 2024; see Section 4 for further discussion). To scientifically 
trained and interested philosophers, this paper offers not only 
some projects that neuroscientists think that philosophers can 
assist with but also evidence that some neuroscientists recog-
nize their potential contributions to progress in neuroscience.

2   |   Methods

Bickle conducted the structured interviews with the other partic-
ipants in the manner that Barwich (2020, 2021) used to explore 
the late 20th-century revolution in the neuroscience of olfaction. 
(Barwich has not published her interview methods in much detail, 
so adapting her approach came mostly from Bickle's private cor-
respondences with her.) Her published remarks about what such 
interviews provide motivated their use for this project. According 
to Barwich, these interviews show ‘science in action’, ‘science in 
practice’; they take us (at least partway) to ‘the middle of the labo-
ratory trenches’, and offer “an up-close vantage point at the experi-
mental frontier” (2020, 8). These perspectives were exactly Bickle's 
reasons for asking neuroscientists what they thought philosophers 
and their toolkits might contribute to progress in neuroscience.

The interviews began over email and were followed by more ex-
tensive recorded interviews over Zoom. Zoom interviews were 
transcribed using Libretto Version 4.6.5 (52)1 and were checked 
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for accuracy (and corrected) against the recordings. All zoom in-
terviews took place from early March to early April 2024. Each 
began with Bickle posing the philosopher's toolkit question (see 
Section 1) to participants and following up with additional ques-
tions depending on the answers offered to the original and fol-
low-up questions. The Zoom interviews ranged in duration from 
30 min to over 1 h. Beyond answers to the philosopher's toolkit 
question, topics of these interviews ranged extensively to a va-
riety of concerns about professional neuroscientific research. 
Each participant then had the opportunity to revise quotes from 
their emails and interviews given in Section 3. Based on remarks 
from two anonymous reviewers of an earlier draft of this man-
uscript, some follow-up interviews took place over email during 
December 2024. This paper focuses specifically on participants' 
answers to the philosopher's toolkit question; without doubt, 
other topics of interest about current and foreseeable neurosci-
entific practice remain to be culled from the Zoom interview 
and email transcripts.

Participants ranged from senior researchers with hundreds of 
publications and decades of funding to mid-career neuroscien-
tists. All were chosen for this project based on their histories of 
published collaborations with philosophers or their having pub-
lished on topics in the philosophy of science. One neurophiloso-
pher (Churchland) also participated. Brief academic bios follow 
in this section for each participant, to emphasize to readers the 
range of neuroscientific interests and accomplishments covered, 
in hopes of the generalizability of the results reported in the next 
section to the neuroscience community.

2.1   |   Short Professional Bios of Participants

Interviewer, interview transcript reviewer, analysis of neurosci-
entists' contributions:

John Bickle, Professor of Philosophy and Shackouls Honors 
College Faculty, Mississippi State University, and Scientist-
Educator, Department of Advanced Biomedical Education, 
University of Mississippi Medical Center. Bickle is author of four 
books and more than 100 articles and book chapters on philos-
ophy of/and neuroscience. He is the editor of two volumes, in-
cluding The Oxford Handbook of Philosophy and Neuroscience. 
His ‘ruthless reductionism’ has been a topic of discussion in phi-
losophy and neuroscience for more than 20 years, and his recent 
work on research tool development in neurobiology has helped 
catalyse a new research topic. He has co-authored publications 
with participants David Parker, Alcino J. Silva and Bradley 
Walters.

Participants (in alphabetical order by last name):

Patricia S. Churchland, Professor Emeritus, University of 
California, San Diego, and Adjunct Professor, Salk Institute. 
Churchland's  (1986) is widely recognized as kicking off the 
fields of neurophilosophy and the philosophy of neuroscience. 
Her follow-up book (1992), co-authored with neuroscientist 
Terence Sejnowski was, and remains to this day, widely cited 
by neuroscientists and philosophers. Her subsequent five books 
and many papers have contributed to her remaining the most 
highly regarded contributor to the fields forged by her early 

publications. Her recent work has focused on the neural bases 
of self, consciousness and moral sense and reasoning. Her many 
awards include a MacArthur ‘Genius’ Grant in 1991.

Stuart Firestein, former Chair of Department of Biological 
Sciences, Columbia University. Firestein is a Fellow of the 
AAAS, an Alfred Sloan Fellow, and a Guggenheim Fellow. He re-
cently joined the Santa Fe Institute as a member of the (visiting) 
Fractal Faculty. His laboratory studies the vertebrate olfactory 
system, which serves as a model for investigating general prin-
ciples and mechanisms of brain signalling and perception. His 
lab has been funded continuously by NIH for the past 30 years, 
during which time it has generated over 100 peer-reviewed jour-
nal articles. Dedicated to promoting the accessibility of science 
to the public, Firestein serves as an advisor for the Alfred P. 
Sloan Foundation's programme for the Public Understanding 
of Science. He has published two books for general audiences 
on the workings of science, which have been translated into 12 
languages. He is a board member and regular contributor to 
Nautilus magazine. At Columbia, he is on the advisory boards 
of two centres for interdisciplinary work between the sciences 
and humanities: the Center for Science and Society (CSS) and 
the Presidential Scholars in Society and Neuroscience.

Michael N. Lehman, Director of the Brain Health Research 
Institute, and Professor of Biological Sciences, Kent State 
University. Lehman's lab has made seminal contributions to 
understanding the neural basis of circadian rhythms and repro-
duction, has published over 200 original papers, reviews and 
chapters, and has been continuously funded by NIH and other 
agencies for almost 40 years. Among his research contributions 
is the discovery of a subset of neurons in the hypothalamus, 
called ‘KNDy cells’, that play an essential role in reproduction in 
humans and other mammals. He admits to being ‘ruthlessly re-
ductionistic’ in his approach to neuroscience and owes this and 
his fascination with neurophilosophy to his long-time friend and 
colleague, John Bickle.

David Parker, University Senior Lecturer in the Department 
of Physiology, Development and Neuroscience, University of 
Cambridge, Cambridge, UK. Parker has published more than 70 
articles. His neuroscience research has focused on neuromod-
ulation and short-term synaptic plasticity in neuronal circuits, 
mainly using the lamprey spinal cord locomotor circuit as a 
model, but extending this to plasticity evoked above and below 
spinal cord lesion sites, which could contribute to the recovery 
of locomotor function. He has collaborated on using artificial 
neuronal networks to examine mechanisms for the storage of 
information in spinal and other circuits. Well-known but rarely 
mentioned gaps in our knowledge of the lamprey spinal circuit 
led him into the philosophy of science to consider why neurosci-
entists make or accept claims about understanding phenomena, 
the extent to which reductive approaches can explain, the role 
of experimental tools and Kuhnian revolutions in neuroscience. 
He has published five articles related to the philosophy of neuro-
science, one in collaboration with John Bickle.

Alcino J. Silva, UCLA Distinguished Professor, Departments 
of Neurobiology, Psychiatry and Biobehavioral Sciences and 
Psychology, and Director, Integrative Center for Learning and 
Memory, Brain Research Institute, UCLA. Over three decades, 
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Silva's lab has published more than 230 papers and has been 
awarded more than $65 million in grants from public and private 
organizations. The long-term goal of Silva's laboratory is to un-
derstand the molecular, cellular, circuit and behavioural mecha-
nisms of how we know what we know. To this end, he has studied 
the mechanisms that underlie memory formation, including the 
causes of memory disorders. As a key component of this process, 
his laboratory has used philosophical approaches and bioinfor-
matic strategies to address the growing complexity of the scientific 
literature, including the development of a set of algorithms and a 
free web app (researchmaps.org) to track causal information in bi-
ology. He is co-author of four published papers and one book with 
John Bickle.

Brad Walters, Associate Professor at the University of Mississippi 
Medical Center with appointments in the UMMC Neuro Institute, 
the Department of Otolaryngology—Head and Neck Surgery, and 
the Graduate Program in Neuroscience. Walters has authored 
more than 30 scientific articles and book chapters and has garnered 
more than $6 million in federal research funding since starting 
his laboratory in 2016. Research in the Walters laboratory seeks 
to achieve a greater understanding of the molecular and cellular 
processes that contribute to the senses of hearing and balance, as 
well as to uncover potential mechanisms to prevent sensory neu-
rodegeneration and to promote regeneration. He has collaborated 
with philosophers (Bickle and David Colaco) to gain insights into 
the conduct of science, focusing on rigour and reproducibility, with 
a recent publication in Biology & Philosophy highlighting experi-
mental replication, or failures thereof, in neuroscience.

Robert W. Williams, Professor and Chair of Genetics, 
Genomics and Informatics, and Faculty Member of The 
Neuroscience Institute, University of Tennessee Health Sciences 
Center. Over 40 years, Williams and his colleagues have pub-
lished more than 400 papers and reviews, mainly in visual sys-
tem development, mammalian neurogenetics, neuroinformatics 
and FAIR data sharing. Most of his work has been funded by 
NIH. His current interests in neurophilosophy are driven by 
an obsession with understanding more about the structural 
and functional systems that contribute to temporal coherences 
across hundreds of brain–body subsystems, following up on 
empirical electrophysiological and anatomical studies of the pri-
mary and secondary visual systems of mammals.

3   |   Results

3.1   |   Silva

3.1.1   |   Silva on AI's Potential Impact on Neuroscience

In his initial response to the philosopher's toolkit question, 
Alcino Silva proposed an analogy:

Economists, when making judgments about the 
economy, when making bets on companies and 
trends in the market, use massive computer systems 
that help them make predictions. You can't imagine 
contemporary economics without computers. The 

same will be true of neuroscience in the not-too-distant 
future. It will be unthinkable for neuroscientists 
to do what we do today, read the journals, get some 
impression of what's going on in our fields, figure out 
what next grant is most likely to be funded, decide 
what to do with the money that will be interesting, get 
papers published, get our students faculty jobs. This 
will all change in the not-too-distant future

Silva sees widespread use of artificial intelligence (AI) in neuro-
science driving this change. But he thinks this change will aid 
human choice, not eliminate it:

Science is about looking at a landscape of information 
that we are aware of, and then projecting where 
are the biggest likely payoffs. Right now, personal 
intuition has a key role in this process. But we 
humans often “run in packs,” because there's safety 
there, and we know that the resulting papers are 
likely to be well-received. Many of us hate to admit 
it, but this pack mentality is key to much of what is 
published in science. So most of us work within a very 
restricted space of the overall landscape of knowledge 
that could be explored.

But there are multiple epistemologies at work in 
neuroscience, and all of them can be translated 
into algorithms that can be implemented on 
existing computer hardware. As we speak, some 
neuroscientists are using these algorithms to take 
information that is published, and map it. In the 
near future, we will be able to use AI to map the vast 
problem space in which we human neuroscientists so 
often get lost because of our faulty and tiny memories, 
our limited ability to put things together and figure 
out areas of best investment. We are going to use AI 
to direct us to areas on the map of information where 
we could get the most bang for our buck. And then 
some of us will decide. ‘I want to go here’. Others will 
say, ‘No, I don't want to go there. I want to go here 
because of this …’. But we'll be guided in these choices 
by calculated probabilities and numerically estimated 
values that these AI maps will generate, instead of by 
our limited human memories and intuitions.

Although the significance and promise of large language mod-
els (LLMs) and generative AI has not been lost on philosophers 
of science, the specific ways that scientists, neuroscientists in-
cluded, are now using these resources seems not to have been 
widely noticed. Two broader surveys of this usage in neuro-
science are Surianarayanan et  al.  (2023) and Bodrulhisham 
et  al.  (2024). Luo et  al.  (2024) is a particularly eye-opening 
comparison between an LLM and human experts in predict-
ing neuroscience results, whereas Verma et  al.  (2025) use 
AI and machine learning to identify heat shock proteins as 
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therapeutic targets for novel pharmaceutical strategies for 
chronic pain management. This is a tiny sample of recent uses 
of generative AI and LLMs in neuroscience; virtually every 
sub-field now has published review articles documenting their 
usages in ongoing research.2

3.1.2   |   Silva on Philosophers' Potential Contributions to 
Neuroscience's AI-Driven Future

Silva was also quick to point out two huge problems for bring-
ing his projected neuroscientific future into existence. First, 
although most existing AI systems are remarkable pattern anal-
ysers, they still fail to recognize which of the many patterns they 
find in a given data set are important. According to him, this is 
where philosophers who are trained in history of science have 
much to contribute.

We need to give these AI systems structure, in addition 
to feeding them tons of data and letting them find 
patterns. And the needed structure is epistemology: 
systems that drive scientific progress and discovery. 
These epistemological systems will evolve as we get 
better at navigating these maps of scientific findings 
with the help of AI. The epistemology of science 
that we have today is not a finished product. It's an 
evolving product that we are going to improve the 
more we come to know about what has succeeded in 
the past and what has not. Once we map information 
about what we know, we will be able to implement 
these epistemologies and continue to train AI systems 
to use these evolving epistemological systems in 
helping us with discovery. With endless simulations 
and with real results, these AI systems will tell us 
retrospectively whether the epistemology we use to 
train them are optimal or not. I can see AI systems 
actually being key to philosophers of the future, as 
well as to the scientists of the future.

But Silva's vision does not portend the end of human philoso-
phers' involvement:

There will always be a place for people like you 
and me. Once we have information from these AI 
systems, we will be able to get better clarity and 
we'll be able to then use our creativity and insight 
in making choices of what to investigate next. It's 
impossible to do math without big computers these 
days, but these computers have not replaced human 
mathematicians. Computers also do not alone make 
big economic decisions. They make flash economic 
decisions, but big economic decisions are made by 
people with insights informed by computers.

As will neuroscientists, philosophers contributing to this new 
AI-informed epistemology of science will likewise benefit:

The new breed of AI philosophers will be the ‘map 
structuralists’ for these AI systems. They will be 
people who investigate and so understand the inner 
principles of the structure of these maps better than 
the neuroscientists who use them to hasten discovery. 
Eventually, this will probably become a subdiscipline 
in mathematics. But in the beginning, it will be 
people like you philosophers who will be interacting 
with these maps without strictly focusing on the 
particulars of the science, but instead focusing on the 
general rules that can guide the assembly and the use 
of these maps. And you will deduce new general rules 
for these evolving maps based on how they perform.

Of course, this process must start with principles we 
now possess. They will have to be grounded in the 
history of science, and that very history will also 
be used to discern new principles, with arguments, 
reasons and evidence that these principles have or 
can guide scientific progress and discovery. With 
the AI maps I discussed, we will come to learn a lot 
more about the structures of scientific discovery. This 
incredibly exciting process will generate countless 
rules of discovery, many of which we can't even 
dream of right now.

It is also perhaps not unrealistic to hope that the future human 
philosopher map structuralists, looking for general rules to focus 
the AI pattern analysers onto the significant patterns among 
the many patterns these analysers will find in any given data 
set, will also be in a position to spot routes through these maps 
that are potentially detrimental towards human well-being. It 
might then be the future philosophers that head off the kinds of 
crashes that the computer models of economics are sometimes 
blamed with unleashing. There were no philosopher map struc-
turalists at work investigating the principles and assumptions 
economists were imparting into their computer models in the 
first decade of the 2000s!3

3.1.3   |   Silva on Foreseeable Multidisciplinary 
Research Groups

Silva foresees persons trained in multiple academic disciplines 
as part of AI-guided future science.

We are at the verge of being able to use AI to guide 
both developments in epistemology and in scientific 
discovery. People who will first take advantage of 
these AI maps of science will have an enormous 
advantage. Maybe these will include philosophers, 
mathematicians, who knows? Most likely this 
will require groups of people with synergistic 
expertise. People like me, who decided to become 
both philosophers and scientists. People like you, 
who know the history of science and philosophy. 
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Mathematicians who are interested in science and 
philosophy, computer scientists, AI specialists, and 
the like. Together, we will form groups that will create 
AI maps of science, together we may be able to devise 
a new branch of philosophy (map structuralism), that 
will guide and hasten scientific discovery, including 
at a macro level by providing new principles to focus 
AI explorations of patterns in huge data sets. Many 
unexpected things we have not even dreamed will 
be discovered, and we'll go back and forth between 
the map structuralists, the scientists working with 
these maps to hasten discovery, and the evolving 
success probabilities and expected impact estimates 
for specific experiments that these AI systems will 
provide.

3.1.4   |   Silva on the Payoffs for Human Being 
and the Importance of Human Variance About Risk 
and Expected Payoffs

Instead of the fuzzy maps now in our heads that are 
full of error and bias, we will have much more clear 
and fully elaborated maps that we can use to model 
discovery before real experiments are chosen and 
carried out. The maps and AI will not dictate which 
experiments we humans will do next. As now, we 
will have some scientists who feel most comfortable 
when the map tells them about areas of research 
with high probability of success but with a more 
modest expectation of impact. And there will be 
scientists who decide to pursue experiments despite 
the fact that the maps tell them that they have lower 
probability of success but a higher potential impact. 
With these AI maps of the experiment space, 
scientists will have much more clarity in making 
these choices. And the impact for humanity will be 
enormous!

Also note that what Silva foresees is not unique to neuroscience. 
The pattern recognition skills of recent AI are already having 
impact across all fields of science. Contributions of philosopher 
map structuralists are poised to impact all of them.

3.2   |   Walters

3.2.1   |   Walters on the Need for, but Restrictions on, 
‘Deep Thinking’ by Neuroscientists

Brad Walters began his answer to the philosopher's toolkit 
question with a complaint common to all of the neuroscien-
tists participating in this project: the time limitations that 
current system-wide practices impose on researchers. He was 
explicit about one impact of these demands that pertains to 
philosophers.

I think there is a global need for deep thought, and the 
constant competitive and pressure-filled environment 
we're in has led the majority of neuroscientists to keep 
more to the superficial and the practical. Furthermore, 
a lot of widely adopted practices, such as austere word 
limits in journals and a prioritization for novelty in 
grants and manuscripts, have disincentivized deeper 
investigation and discussion. I don't meet a lot of 
neuroscientists who think very deeply or broadly 
across the neurosciences, let alone into other areas of 
biology, the natural sciences, or philosophy. There are 
certainly some. But there are a lot more who don't. 
They don't seem to draw much from other fields, or 
expound on their own findings beyond bite-sized 
conclusions. I think we all acknowledge having to put 
on these blinders, and everyone seems to recognize the 
trend toward becoming more and more specialized, 
and the increased specialization may be a big part of 
it. But really, when it comes to contemplation, who 
has the time?

Walters also acknowledged a difficulty most neuroscientists 
feel in admitting this impact: ‘What neuroscientist would admit 
that they don't know everything they think they should know?’ 
David Parker (below) also elaborates on this point about neuro-
scientists failing to acknowledge these self-limitations.

Echoing Silva, Walters notes another aspect of the contemporary 
situation that limits ‘deep thinking’ by most neuroscientists: the 
sheer volume of published information. His own research fo-
cuses on the senses of hearing and balance, but he admits:

I'm definitely not as well read as I want to be on the other 
senses, let alone on something like consciousness, 
or learning and memory, and that's not even getting 
to the philosophy side of this. From a standpoint of 
how much information is being generated, how much 
information is out there, you can't read and consume 
all of this material at a non-superhuman level. It's 
going to pass you by. As a result, I suspect that we just 
don't think about anything as deeply as we used to, or 
as deeply as we want to. Even my own experiments, 
or in my own field of interest and the specialization: 
What are the broader implications of what we're 
finding and facing? Should I sit and contemplate this 
or that nuanced finding? Should I think more deeply 
about whether our model for the way something 
works fits more broadly with existing models? Or 
perhaps amends or upends them in some way? Or 
should I try to read six of the thirty new articles that 
popped up in my inbox this morning?

Silva's AI-guided maps of the experiment space would certainly 
help address Walters' concerns. But even before we reach that 
stage of future AI-guided science, reflections by and discussions 
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with philosophers on these deeper and broader epistemological 
concerns might productively generate the same kind of division 
of labour that has helped humans manage an otherwise paralys-
ing amount of information in other endeavours.

3.2.2   |   Walters on How Broader Social Factors Impact 
Experiment Planning and Choices

Walters also sees extra-scientific societal forces influencing an 
individual lab's experiment planning and decisions about which 
experiments to perform.

In addition to the time and productivity pressures, 
there seems to be a gradual erosion of academic 
freedom and tenure protections. ‘Publish or perish’ 
was always the mantra, but there seems to have been 
an acceleration of this where the emphasis has been 
placed on the ends more than on the means. And with 
decreasing job security and the rise of ‘soft money’ 
salaries, the result seems to me to be a worrying lack 
of incentive even to be thorough or quality-minded. 
It can influence research decisions, making risk 
aversion rather than risk taking being the better path 
to walk.

Walters' remark here adds an interesting dimension to Silva's 
point above about experiment choice. These social factors may 
be as big a determinant of risk aversion as scientists' personali-
ties. Walters elaborated further:

I think this pressure is felt by pretty much everyone 
and it can often be difficult to convince someone to 
do a different experiment or to do another replicate. 
Everyone is up against the clock: a collaborator 
who needs a paper to be ‘out’ before the next grant 
submission, a post-doc who needs to land a faculty 
job, a junior faculty member going up for promotion; 
and the unit by which everyone is being measured is 
number of publications and citations, not scientific 
truth. When I say to my collaborators, ‘let us do this 
experiment because then I'll really feel confident that 
what we are saying is true’, I understandably get in 
reply, ‘but adding that experiment will not pay off in 
this paper getting accepted at a journal with a higher 
impact factor’. Other factors influence the choice of 
research question, such as having to ‘chase’ disparate 
funding opportunities, or having to jump to completely 
new lines of research because of the importance 
attached to ‘novelty’ in grant and publication review. I 
do not know if this is a good or a bad thing, but I recall 
there used to be many investigators who would spend 
their whole careers uncovering all of the various 
functions and interacting partners of a single gene. 
Now, I do not think that is possible and researchers 

would have a difficult time getting a second grant to 
study the same gene, let alone build a whole career 
off of it.

The increasing administrative demands on a researcher as his or 
her career advances creates special challenges on lab dynamics. 
Walters acknowledged:

As I advance more and more, and deal with more and 
more bureaucratic tasks, I have less and less hands-
on oversight of what people are doing in my lab. I do 
fewer experiments myself and I am in the lab less 
often. People show me images and data, manuscript 
drafts, and figures, and I have to believe them. I trust 
my team, but mistakes can happen. So we have these 
conversations a lot. Not in an antagonistic way, but 
we are always talking about what kinds of statistics 
are appropriate, what kinds of approaches would be 
reliable, what is more specifically hypothesis testing 
versus hypothesis generating. But when we are 
reporting our results we often do not have room or 
license to have these discussions. Do we acknowledge 
the unknown unknowns? Do we measure and 
include, or at least discuss, all the things we think 
could be random factors? Or do we merrily go on our 
way, do the standard, accepted t-tests or ANOVAs, 
and keep in only the simplest tests of our hypotheses? 
Usually for the sake of time and review, we run 
the same tests that everyone else runs, keep our 
conclusions simple and straightforward, and leave 
those deeper questions behind.

Philosophers will immediately recognize in these day-to-day 
laboratory dynamics new epistemological questions raised by 
science-in-practice. How might philosophers embedded in labs 
contribute to dealing with the kinds of epistemological dilem-
mas Walters describes? Firestein's interactions reported below 
suggest one very positive impact that these discussions had 
when they included a philosopher embedded in his lab who pos-
sessed the necessary scientific training.

3.2.3   |   Walters on an Ethical Concern Emerging 
With Recent Neuroscientific Discoveries and Potential 
Clinical Interventions

The broader extra-scientific social issues that Walters sees 
impacting day-to-day laboratory neuroscience raise ethical 
concerns as well as epistemological ones. Some of the ethical 
concerns he discussed are familiar to philosophers trained in 
biomedical and research ethics (e.g., research using embryotic 
tissues and stem cells, animal welfare issues pertaining to non-
human research subjects, and resource allocation especially in 
the context of publicly funded research). But he also elaborated 
on a concern pertaining to group identities that has received 
some recent philosophical attention:
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An example comes from my own field, where quite 
a few of us work to reverse hearing loss, but this can 
sometimes be viewed negatively by deaf individuals 
who may see us as trying to erase their culture. I've 
encountered some non-hearing people who say, this 
is our culture, and it makes sense: they have their 
own language, their own Olympics, and many other 
facets of life that are integral to who they are and 
how they experience the world. For the most part, 
I think we researchers assume there will always be 
the option. If our research leads to the successful 
creation of therapies that can reverse hearing loss, 
then individuals can choose not to pursue such 
treatment. However, the most promising research 
area currently is in gene therapies that can prevent 
or reverse hearing loss in very young children. For 
parents who are deaf due to a heritable mutation, they 
may say that they want their child to remain deaf, for 
it is who they are and they want their child to have 
a similar life experience. But many hearing parents 
who have children that are deaf are likely to opt-in for 
these gene therapies, and I think that worries many 
deaf individuals.

The first gene therapy to correct a congenital form 
of deafness is definitely going to be approved by the 
FDA in the very near future. Four or five different 
companies are producing these gene therapies. 
They've done some limited human clinical trials, all 
with promising results, and since these are generally 
rare disorders, these companies may be able to get 
these treatments on a fast-tracked or conditional 
approval if the data continue to suggest that the 
treatment is safe and efficacious.

The broader cultural/identity issues around preventing deafness 
might not loom as large as those around research on the neuro-
biological basis of human homosexuality, which has been a topic 
of intense discussion since neurobiologist Simon LeVay's (1993) 
research from more than three decades ago.4 That's probably 
because, as Walters noted, there seems to be an overwhelming 
majority of the public who view treatments to mitigate or reverse 
hearing loss as positive. But that fact alone might not absolve 
neuroscientific researchers from vexing ethical questions about 
identity politics. Walters continued:

I think the only thing that we have on our side is 
the majority: the majority of people in the world are 
hearing people, and they see us trying to prevent 
or reverse hearing loss as doing the right thing. But 
does that really make it right in all cases? Even if the 
idea is widely popular, or more so because it is, one 
could reasonably expect that as treatments become 
available, they will be more and more commonly 
utilized. This would eventually have the effect of 

significantly reducing the numbers of non-hearing 
people in the world. When viewed through the lens 
of deafness as a cultural identity, the effect of this 
seemingly beneficial intervention might be compared 
to a form of genocide by attrition.

We neurobiological researchers discuss these things, 
but likely not as often or as deeply as we should. At 
the end of the discussion, there never seems to be 
anyone in the room who says, maybe we shouldn't 
pursue these gene therapies. No one even says, let's 
press pause. And again, I think that is because the 
overwhelming majority who are drawn to conduct 
this kind of research see these treatments, or at least 
their availability to humankind, as a good thing. But 
maybe we need to do a better job of recognizing that 
selection bias and get some different perspectives in 
the room.

Might those discussions Walters mentions end in a different 
place with a philosopher ‘in the room’ who knows both the 
relevant scientific details and the identity politics? Walters 
closed this discussion with a philosophically troubling 
observation:

I know similar stories from researchers who study 
the neurological correlates of sexual behavior, who 
have been accused by some individuals of trying to 
discover ‘treatments’ that could reduce homosexual 
desires or promote heterosexual behaviors. In 
general, I think we all plod on with our research 
and say, I'm just trying to understand nature, what 
other people do, or want to do, with what we find 
is beyond the scope of my lab. But, what happens 
with our data is worth considering. A friend of 
mine who works in this area may not be concerned 
that his research could be used to make an ‘anti-
gay pill’, because that is not what he is trying to 
achieve, and he would view such an endeavor as a 
misappropriation of his work on the influences of 
hormones, neurotransmitters, and other molecules 
on sexual behaviors. But I suspect there are more 
than a few people in the world who would be willing 
to co-opt any findings and invest in just such a 
misappropriation.

Philosophical discussions around both political group iden-
tity and disabilities such as deafness are extensive and com-
plicated and cannot possibly be explored in any detail in a 
single article of this topic and scope. For neuroscientists in-
terested in exploring further some of these broader ethical 
concerns, Heyes (2024) and Wasserman and Aas (2023) offer 
helpful overviews of recent discussions, both with substan-
tial reference lists. Related issues about sexuality arose in 
the discussions below with Michael Lehman, a reproductive 
neuroendocrinologist.
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3.3   |   Lehman

3.3.1   |   Lehman on How Philosophers' Different 
‘Worldview’ Can Affect Laboratory Decisions

Mike Lehman's initial response to the philosopher's toolkit ques-
tion began with a remark about the differing ways that philoso-
phers and neuroscientists approach reality.

Neuroscience is a collaborative venture and the 
value of philosophy for neuroscience is inherent 
in the differences between disciplines in the ways 
we think, in the ways we approach problems, and 
approach reality in general. For me, it's the fact that 
philosophers think so differently that has made such 
an impact on my views and my research.

When asked to illustrate this general observation with a specific 
example from his own field of research, reproductive neuro-
endocrinology, Lehman noted how his recent interaction with 
philosophers of sex and gender made him re-think his entire re-
search programme.5

Having philosophers bring in their ideas about sex 
and gender enlarged the discussion for those of us who 
come at it from a strictly experimental perspective. 
What are the constructs that help define what gender 
and sex are, and their relationship to neural activity, 
brain activity, to tonic modulatory systems, in terms 
of consciousness reflecting self-identity? How do we 
come up with this self-identity? How does it interact 
with what the rest of our brains are doing? And how 
did our brains develop, perhaps in early life, to come 
to express ourselves in terms of who we are? It was 
not something I had considered as part of research in 
this area before, but it has everything to do with it.

Lehman mentioned how philosopher Robyn Bluhm's input 
made him and fellow neuroscientist Chuck Rosselli reconsider 
the now-classical experiments of their field:

Robyn's perspective on how our focus on bigender 
neuroscience is itself a form of sexism, and one that 
basically defines how we can go forward on the 
experimental side, as well as on our views about 
what this research is showing. And that, to me, was 
a huge eye-opener. That's where having Robyn as 
part of that conversation was so interesting, because 
she related this point to how the classic work in the 
area of neuroendocrinology of sex and reproduction 
led us down that path, without our stepping back to 
think about sex and gender in a broader light. And 
in this broader light, those classic experiments now 
seem classically flawed. They overlooked variation, 
defining it as the exception, rather than a reflection 
of the fundamental way in which brains develop and 

exist in nature. Realizing this is essential to enlarging 
our concepts and our approaches, both in terms of 
hypothesis generation and hypothesis testing, and I 
think it is very cool to see this happening.

Philosopher Bluhm's perspectives on neuroscience, sex and 
gender (see, e.g., Bluhm 2016) draw upon criticisms raised by 
social scientist Rebecca Jordan-Young (especially from Jordan-
Young's  2011). Young argues that evidence offered for views 
holding that human psychological sex differences are ‘hard-
wired’ into the human brain fails to meet basic scientific 
standards.

3.3.2   |   Lehman on Negative Consequences due to 
Neurobiologists' Limited Grasp of the ‘Gender’ Concept

Lehman introduced his next point by focusing on translational 
work aimed at converting basic neurobiological findings into 
effects that benefit human beings. He recalled neuroendocrinol-
ogy meetings ‘where sex differences and gender differences are 
brought up, but not in a context that enables full conversation 
about translation of the neurobiology to the human experience. 
How do we get that bridge created?’ And he doubted that neuro-
endocrinologists alone can construct that bridge. About those in 
his field, Lehman said:

We're often very formal and hypothalamic-centric 
in terms of our view of what determines sexual 
orientation and gender; whereas the perspective on 
global neuronal activity defining who we are really 
includes cortical circuits that are involved in resting 
cognition, both during development and adulthood. 
We need to be able to incorporate these perspectives 
into experimental work and hypotheses.

Due to his interactions with philosophers, Lehman had grown 
sensitive to the broader social aspects of the ‘gender’ concept and 
hoped that philosophers attuned to both the increasing neuro-
endocrine details and philosophical discussions pertaining to 
sex and gender could help reproductive neuroendocrinologists 
decide, for example, which animal models might work best for 
investigating specific hypotheses:

Is it possible in rodents to examine gender states, 
beyond what we can infer on the basis of partner 
preference—as in Chuck Roselli's work in sheep? 
Maybe gender as a construct is not easily or in any 
way approachable in certain models, while it is in 
others? Perhaps there are limits to which we can 
explore it in some model organisms. And there are 
a wide range of experimental questions that one 
might ask, based on ideas that arise from human 
neuroimaging work and its interface with the 
neurophilosophy of sex and gender. In addition, 
a problem for neuroendocrinologists is the extent 
to which sex and gender are so very embedded in, 
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and difficult to extract, from our upbringing, from 
society, and the unconscious biases inherent in our 
thought processes. And I think all that makes this 
conversation a really important and fascinating 
opportunity for us neuroendocrinologists.

Lehman illustrated these remarks with an anecdote from a re-
cent research funding panel meeting:

A major federal funder had issued a specific request 
for applications for grants that would consider sex and 
gender differences in a variety of physiological and 
disease models in humans and other mammals. It 
could be any type of system, not just brain. And I was 
asked to participate in that peer review. And one of 
the things that was strikingly clear, that occurred in 
the context of the reviewing process, was that for most 
of the members of that study section, the distinction 
between sex and gender, and the appropriateness of 
animal models in terms of the examination of gender, 
was a completely new consideration. My bringing it 
up as, ‘Hey, step back a second. You cannot really talk 
about gender in mice’, I stood my ground the best I 
could, but I felt like I was bringing fire to the bears.

On the remarkable increase of the usage of the term ‘gender’ as 
opposed to ‘sex’ in scientific publications over the second half 
of the 20th century, and a disconcerting explanation for this in-
crease (i.e., that the use of ‘gender’ increased because the term 
sounded more scholarly than ‘sex’ and also to avoid connota-
tions with sexual intercourse), see Haig  (2004). One wonders 
what difference the inclusion of a philosopher of sex and gen-
der, with the appropriate background in current endocrinology, 
might have made to how proposals got ranked, by that panel.

3.3.3   |   Lehman on Philosophers' Impact on Bringing 
Some Neuroscientific Attitudes ‘Out of the Shadows’

Lehman closed his remarks by acknowledging the impact that 
philosopher Bickle's ‘metascientific’ approach and ‘ruthless re-
ductionism’ impacted his and his fellow ‘reductionist’ neurosci-
entists attitudes about their work.6

There was one other thing related to the value of the 
philosophers to neuroscience. It relates to your being 
ruthlessly reductionistic, when we first met earlier in 
our careers. Like a lot of scientists—not too unusual—I 
felt like I had to be apologetic for being a reductionist. 
I'd be focusing on functions of gonadatropin hormone-
releasing hormone (GnRH) or kisspeptin/neurokinin 
B/dynorphin (KNDy) neurons, with the constant fear 
that somebody would say to me, it's for naught, you 
are missing the big picture, there's no point to what 
you are doing. The fact that you [Bickle] made the 
argument that in molecular and cellular cognition 

you could do this from the ground up, that there was 
a philosophical rationale for taking this reductionistic 
approach to understanding the brain, was a morale 
booster for folks like me. And I think the fact that 
you could provide that kind of context--nobody in 
my field would have been able to do that. You were 
taking it out of the shadows. And to bring in your 
more recent focuses, on laboratory tinkering and on 
neuroscience's experiment tools, it's the same thing. 
It brought it out of an apologetic shadow. Those of us 
who get great joy from tinkering sometimes feel, oh, 
we are wasting taxpayers' money, we are not focusing 
on what we should be doing. But again, having your 
perspective and other philosophers' perspectives 
come into this discussion, I think it helped us. Our 
self-worth and perception, but it's also revealed to be 
part of the way in which neuroscience has been able 
to grow and expand, beyond just the observations of a 
couple of people tinkering around.

Lehman's remarks about philosophers helping to take neuro-
scientific practices ‘out of the shadows’ has resonance with 
Firestein's discussion below about philosophers' role in making 
tacit assumptions e in neuroscience practices more explicit and 
thereby more normatively evaluable. It is also heartening for 
some philosophers of neuroscience to hear first-hand that his or 
her work has positively impacted neuroscientists.

3.4   |   Parker

3.4.1   |   Parker on the Need for More Critical Thinking 
by Neuroscientists

David Parker began his answer to the initial philosopher's tool-
kit question by recalling his own path toward bringing philoso-
phy into neuroscience:

I do not come from any sort of philosophical 
background. My undergraduate was psychology and 
biology. My PhD was invertebrate neuroscience. 
I am a neurophysiologist who has largely worked 
on the lamprey spinal cord locomotor circuit. The 
attraction of that circuit for me was the claim that 
the circuit was fully characterized. After working on 
it experimentally after about two-and-a-half years, 
I came across aspects that suggested the circuit was 
not fully characterized. The scheme instead reflected 
several assumptions to cover missing experimental 
details and uncertainties over components, aspects 
that had been raised previously but had been skirted 
over to claim full characterization.

Attempting to address these issues was not welcomed 
at that time or since, and I stopped working on the 
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circuit after several years from failing to get funding 
or to publish work on it. What surprised me was 
that when I started publishing on the issues a few 
prominent people in the spinal cord field asked to 
meet me and said, tell us what's wrong. I told them. 
And they said, we suspected the circuit wasn't 
complete, but did not know why. But these people 
have subsequently continued to cite the lamprey 
spinal cord locomotion circuit as fully characterized. 
And I started thinking: what accounts for this 
behavior, to know a claim is wrong, but still cite it as 
if it's right? Gradually, I got into the philosophy side of 
this question, what is it that makes us believe claims?

This route into epistemology led Parker to a unique view about 
what philosophy can contribute to neuroscience, although the 
time limitation factor driving it is familiar throughout these in-
terviews. His ‘division-of-labor’ point will remind readers of one 
of Walters' points above, except that Parker's ‘labor’ for philoso-
phers differs from what Walters envisioned them doing.

I think that what philosophy can do, and should do, 
is the critical thinking that scientists think they do. 
That's not a criticism of scientists. A scientist's day-
to-day life is designing and running and analyzing 
experiments. There's a finite amount of time to do 
things. We need a division of labor.

When asked to give examples of errors in critical judgement he 
sees regularly among neuroscientists, Parker listed:

Appeals to prominence, appeals to tradition, confusing 
correlation and causation, and confirmation biases 
defended using ad hoc assumptions and begging the 
question, probably driven most of the time by a genuine 
desire for progress and to contribute to this. We have 
a mass of information on nervous systems that has 
not necessarily led to understanding. But it has led 
to claims about translations to medical, technological 
and other aspects—such as education—that are 
sometimes more science fiction than science. Unless 
these translations are based on solid concepts they 
will be at best ineffective, and at worse deleterious. 
The history of psychiatry shows us many of the risks.

Parker suggested an interesting reason for why this need for crit-
ical thinking may not be heeded by neuroscientists, one akin 
to Walters' claim about an incapacity for scientists to admit any 
lack of knowledge or basic intellectual acumen.

I never had a single educational moment where 
somebody said anything about logic or critical 
thinking. I've seen it and I've tried to do it, but no 
formal education has ever crossed my path. Loads of 
material thrown at me to learn and remember, and 
maybe critique, but nobody told me how to do it. And 

we need to break this view that once a scientist has 
their PhD they are by default a logical and critical 
thinker—that it comes naturally to scientists. It does 
not come naturally.

In keeping with this theme he shared with Walters, although 
with more bluntness, Parker acknowledged a key difficulty in 
getting his fellow neuroscientists to accept critical thinking 
assistance from philosophers. And he provided a label for this 
difficulty:

The problem will be getting scientists to admit that 
they need this help. It's almost taken for granted that 
if you are a scientist that you are an expert in your 
own field and most else. We do not need philosophers' 
help because we are experts in everything: what can 
a philosopher possibly add? This point was made 
by George Orwell in a 1945 article called “What is 
science?” (Orwell 1945) Nobel Prize winners meet 
to discuss great issues in society at the Lindau 
conferences, but why are they assumed to know more 
about aspects outside their own field, about society 
or politics, than anyone else? They have an opinion. 
You have to break through the … it's not to call it any 
other word than arrogance. It's the suggestion that we 
scientists already know how to think critically, and 
we do this well, and we do not need philosophers' 
help.

These problems are no doubt not just limited to neuroscientists, 
but most likely infect scientists in many fields.

3.4.2   |   Parker on the Language Barrier Between 
Neuroscientists and Philosophers

Parker was most explicit among all participants about the lan-
guage barrier between neuroscientists and philosophers and its 
potential interference with philosophers' impact on neurosci-
ence's progress.

One barrier to neuroscientists engaging with 
philosophy is that philosophers use unfamiliar 
language. Scientists are of course also guilty of using 
jargon. But philosophers in particular introduce 
new terms for existing concepts. For example, 
neurobiological criteria for linking molecular and 
cellular components to behavior have been repeated 
by mechanist philosophers of neuroscience using 
‘entities’ and ‘activities’ for (I assume) neurons/
synapses/molecules and their functional effects.7 
This may be an attempt to make definitions precise, 
or a ‘re-branding’ to suggest novelty when discussing 
established concepts, something that scientists are 
again guilty of. Whatever the reason, multiple terms 
can create confusion and hinder discussion.
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Bennett and Hacker (2003) suggest that philosophers 
can help cut through muddled thinking by 
considering the language used to explain 
neuroscience concepts. Take understanding: we 
all think we know what it is and frequently claim 
it, but understanding lacks a formal definition. Is 
discussing its meaning an example of a pointless 
philosophical debate, or are scientists claiming 
something without knowing what they are claiming 
and why? The psychologist Per Holth claimed 
we convert verbs into nouns to generate category 
mistakes that see functions like thinking, feeling, 
and remembering as brain parts rather than brain 
processes. Thus, the amygdala is called a ‘fear-
centre’, but fear is a mental state involving multiple 
brain regions, and while the amygdala promotes 
freezing behavior in response to aversive stimuli, it 
also has roles in positive emotions and socialization.

Another example of language influencing thought is 
linking neurotransmitters with functions: glutamate 
is excitatory, GABA inhibitory, serotonin for mood, 
and dopamine for reward. But functions reflect 
the neurotransmitter and the receptor it activates, 
the cell the receptor is in, and the circuit the cell 
is in (e.g. inhibition of inhibition (disinhibition) 
equals excitation). Ascribing functions to 
neurotransmitters might be a convenient shorthand; 
glutamate is often excitatory and GABA inhibitory; 
but we can't claim serotonin is ‘for’ mood (even if its 
involvement was established) as it also influences 
somatosensory and motor function, and dopamine 
isn't ‘for’ reward as it also influences retinal 
adaptation. Giving neurotransmitters functions can 
lead to confusion and potential error. For example, 
in connectomic claims that function is established 
by knowing the neurotransmitter in presynaptic 
neurons, or that higher levels of GABA after 
nervous system injury reflect increased inhibition. 
Again, GABA's effect depends on the receptor 
activated and the cell the receptor is in: after injury 
GABA can evoke excitation, and even if it evokes 
inhibition, disinhibition means we can't assume an 
inhibitory effect. Interventions based on erroneous 
views could generate effects opposite to those 
intended, with obvious negative consequences for 
communication.

That this diagnosis is being offered by a neuroscientist might 
give philosophers hope that this attitude can be overcome. 
We will consider in Section 4 some areas of training beyond 
just academic philosophy that philosophers will need to ac-
quire in order to assist neuroscience in the manner Parker 
suggested.

3.4.3   |   Parker on the Limited Neuroscientific Scope 
of Much Philosophy of Neuroscience

Parker has published a number of papers recently in philosophy 
of neuroscience, so he knows the field. But he pointed out the 
limited number and scope of neuroscience examples that still 
dominate philosophical discussions, which not only limit phi-
losophers' potential impact on neuroscientists but lead to philos-
ophers holding mistaken views about the neuroscientific status 
of their favoured cases:

Discussions in the philosophy of neuroscience can 
rely on a limited range of neurobiological examples: 
hippocampal long-term potentiation, the squid 
giant axon, and Aplysia learning. While the range 
of examples being discussed by philosophers of 
neuroscience is growing, there remains a wealth of 
neurobiological/neuroethological data to consider 
that reflects Krogh's principle that for every 
question there is a system it can best be addressed 
in. This would inform and update philosophical 
(and neuroscience) discussions, for example, on 
the level of detail needed for an explanation—more 
is not necessarily better, as some new mechanist 
philosophers insist8; there is some good work in the 
computational neuroscience arena showing that 
more detail does not necessarily help an explanation. 
Also modeling, emergent effects, variability, multiple 
realisability, and the heterarchical nature of nervous 
systems. Inclusion of these aspects could enhance 
and update philosophical discussions.

Parker's remarks here resonate with some of Churchland's re-
marks below, on philosophers' often too-limited knowledge of 
neuroscientific details, which can limit their contributions to 
neuroscience's progress.

3.4.4   |   Parker on a Tendency for Philosophers to Accept 
Rather Than Criticize Neuroscientists' Assertions

Given his hope that philosophers assist neuroscientists' critical 
reasoning, it is not surprising that Parker ended his interview 
by criticizing some philosophers' willingness simply to accept 
claims made by prominent neuroscientists:

Philosophical discussions also need to critique 
neuroscience claims rather than accept prominent 
views as a basis for analysis. For example, Gold 
and Stoljar  (1999) claim as ‘a sociological fact’ that 
Kandel's theory of learning in Aplysia is the best 
explanation of behavior that neuroscience can offer. 
But Kandel's claims reflect a hypothesis that less 
prominent neuroscientists have cautioned confuses 
correlation with causation and begs the question.
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One rarely finds even mention of these criticisms in philosophi-
cal discussions of Kandel's Aplysia work.

3.5   |   Williams

3.5.1   |   Williams on Neuroscientists' Tacit 
and Faulty Assumption of ‘Wall Clock Timekeeping’ in 
the Nervous System

Rob Williams's response to the philosophers' toolkit question 
focused on a specific neuroscience research problem: how the 
timing of neural events, spread across the entire brain and 
body, in many different modalities, and at many different time 
scales, somehow get integrated into generating highly adaptive 
behaviours. Churchland, in her section below, voiced a similar 
problem. Williams sees the common—tacit—assumption of 
‘wall clock time’ as problematic for interpreting much of what is 
going on in the nervous system:

We focus on the computation, but do not often 
ask about the hardware and systems that generate 
time bases that are essential for computations. The 
widespread focus on ‘synchronous activities’—as if 
the brain embedded a digital oscillator—is in need of 
some philosophical deconstruction. Much of so-called 
‘information’ and communication in the CNS may 
be setting up and maintaining timing or sequencing 
priors, not in processing or transferring information 
or ‘representations’.

He suggested a renewed focus in neuroscience on questions 
concerning the construction of brain–body systems that gener-
ate sequencing systems for behaviours and that roughly align 
or ‘parasynchronize’ temporally disparate and inevitably noisy 
processing streams. Despite the work of prominent neuroscien-
tists such as Ernst Pöppel, Rodolfo Llinás, Terry Sejnowski and 
many others on this theme, Williams insisted that

there is still no fundamental focus in neuroscience 
on how organisms develop, optimize, and adjust time 
bases in the nervous system. With few exceptions, 
philosophers who study time in a biological context 
are equally guilty of assuming time's existences deux 
ex machina. Time has been reified into existence 
by most of us. But time is a construct imposed by 
observers. For me, the most tacit of tacit assumptions 
is the axiom of wall-clock time inherent in brain. 
The nervous system works in a highly malleable 
functional, and even atemporal context—almost 
like the infamous ‘Brain in a Vat’—to produce well 
sequenced sets of behaviors. The wall-clock width of 
these adaptive behaviors can be very fine—down to 
microseconds in dendrites of neurons in the medial 
superior olive—or it can be smeared across 300 to 500 
milliseconds of cortico-thalamic expanse in what we 
blithely call self-consciousness.

Neuroscience currently offers few or no answers to 
questions about the wetware that creates sequencing 
systems—actionable and only roughly synchronous 
systems. Just because two neurons or synapses 
conduct currents at the same wall-clock tick does not 
tell us anything about their functional alignment. 
Synchrony is not a solution and may even befuddle 
us. Shadlen and Movshon  (1999) offer an insightful 
critique of this problem in the context of the temporal 
binding hypothesis.

Questions that focus on the assembly of the temporal 
infrastructure that is built into brains and bodies, 
independent of neuroscience's current obsessions 
with information and representation, could be time 
well spent by neurophilosophers and neuroscientists 
working together.

The tacitness of the assumption of ‘wall clock time’ in the ner-
vous system and the role of making it explicit in challenging it is 
closely related to a theme about tacit assumptions discussed by 
Stuart Firestein below.

Williams insisted that the wall clock time assumption blinds us 
to some real demands on brain activities:

I think our presumptions about nervous system 
time and synchrony are seriously undermining our 
concepts about what brains/bodies must do to generate 
behaviors. Each of us needs to build and constantly 
maintain many timing systems—better thought of 
perhaps simply as ‘sequence of action’ systems. This 
is obvious in the auditory and vestibular systems—
sequence and timing are everything. In contrast, 
in the olfactory and gustatory systems, the time 
bases can be much more leisurely with functionally 
synchronized or parasychronized ‘epochs’ of many 
milliseconds. Straszko et  al.  (2020) addresses this 
from the point of view of gustatory encoding in an 
enlightening way.

Williams pointed out that timing in the visual system is simi-
larly demanding:

Timing systems are also everything in the visual 
system—a cacophony of temporally smeared afferent 
activity that flows into a massive amount of forebrain 
wetware. The nervous system does not care about 
real-time, and in a sense it is ‘atemporal’, as claimed 
by Humberto Maturana, the great neurophilosopher. 
What it does care about is performance, outcomes, and 
maintaining homeostasis/autopoiesis—as Maturana 
and Valera  (1980) so vividly point out. Consider 
throwing a spear while moving through a forest 
hunting a wild boar. There are hundreds of things 
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going on in nervous system/body—each using its 
own set of independent time bases that are annealed 
in order to release the spear with submillisecond 
real world precision across noisy vestibular, visual, 
proprioceptive, cognitive temporal embeddings in 
caudate-putamen, cerebellum, forebrain, parietal 
lobe, and no doubt more.

Let me presume that the functional precision of 
release is about 100 microseconds (as in throwing 
a fastball into the strike zone)—how does that even 
possibly work, given spike and synapse noise at 
all levels? The cop-out answer is “averaging large 
numbers.” I found this idea from William Calvin 
initially quite attractive, but now I find it unhelpful, 
uninformative, and energetically wasteful. The 
precision of release is a matter of embedding Bayesian 
priors across layer V upper-motor neurons and lower-
motor neurons with modulatory input from many 
time base sequencing systems. The ultimate output 
is super-precise and super-accurate in a real-world 
temporal domain for wetware, but that does not mean 
all of the work in the brain was locked to one time 
base. The computations behind that release must 
have had a 200+ milliseconds smear in the observer's 
real time. For context, see Ball et al. (2017).

3.5.2   |   Williams on the ‘Twin Mysteries’ of Neural 
Timing and ‘Information Processing’

Williams reflected on the ‘twin mysteries’ of timing and infor-
mation processing. He asserted that the development of para-
synchronized systems forms the foundation of the subsequent 
ability to extract information.

For example, in the first year of life, an infant builds 
its time bases, differentiating between its own 
sensory inputs that it either controls or does not—
that's the big split in its existence, as Meyer and 
Hunnius  (2021) insist. Only much later, and after 
many trials and errors, does a toddler build and refine 
parasynchronized motor sequencing systems, and 
thereafter the ‘information processing’ that leads to 
speech and higher levels of coordination.

In this context, Williams also suggested that ‘the binding prob-
lem’ is in need of significant extension:

Singer, Buzsáki, and others propose rhythms as 
the tacit substrate of binding. For me, this is a hard 
NO. Too slow—wavelengths much too long. Sure, 
forebrain rhythmicity is an interesting manifestation 
of activity but it is not a solution to binding or 
computation, or attention or reinforcement. Binding 

needs a solution in the 0.5 to 10 millisecond range 
even for sluggish beasts. Musicians, acrobats, cats, 
squirrels, monkeys, hummingbirds probably work at 
well under a millisecond accuracy, and across systems 
that cannot be truly synchronized in any wall clock 
sense. Binding is much more than just a problem of 
consciousness—it is a requirement for adaptive and 
fast perception and action. This is why I think the in-
depth analysis of what is time in the brain is so vital.

3.5.3   |   Williams on Nervous System 
‘Parasynchronicity’ and the Types of Philosophers Who 
Can Help Tackle This Neuroscience Problem

What then of Williams' parasynchronicity alternative? He ex-
plained that the term itself came from ‘trying to take the edge 
off of synchronous activity in the CNS. “Synchronous rela-
tive to what?”' Williams suggested a metaphorical picture of 
parasynchronicity:

Brains are operating simultaneously on many 
concurrent time bases, channels, or slices. A one 
microsecond strobe (a lightning bolt) when entering 
a nervous system becomes a resonant stack of bowls 
of activity where the main curvature of each bowl 
are defined by latencies of wetware systems relative 
to wall-clock time. Our brains naturally perceive 
each bowl, and across all subsystems, as a flat 
parasynchronous event. It becomes relatively easy to 
think about this with respect to the complex temporal 
curvatures of activity in the primary visual systems—
for example if recording in the dorsal lateral geniculate 
nucleus (just one of many modalities). There will be:

1. a temporal gradient from central to peripheral parts 
of the visual field;

2. a temporal gradient based on cell classes of input 
(20 + types of retinal ganglion cells) and cell class of 
output (parvi-, magno-, konio-layers);

3. a temporal gradient based on ipsilateral versus 
contralateral retinal input;

4. temporal dynamics as a function of mean 
luminance of the visual world;

5. and the velocity of movement of the subject in the 
world.

6. even states of attention and expectations

But where does the accuracy come from that 
converts these disparate and noisy inputs into some 
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parasynchronized state that throws the spear or 
catches the ball?

Williams's own assessment of this problem space will resonate 
with, and perhaps inspire philosophers to join in the search 
for the right questions, the right discussions, and (can we even 
dream?) of solutions: ‘What a hairy problem!’ Williams asserts. 
But which philosophers, from which philosophical traditions, 
equipped with detailed knowledge of these varying temporal 
scales of integrated neuronal activities, does Williams think can 
lend neuroscientists a hand with this vexing problem? His an-
swer mentioned some philosophers and traditions that have not 
been widely welcomed in mainstream philosophy of neurosci-
ence, or philosophy of science generally:

My main request of philosophers would be to 
communicate to neuroscientists that they should 
consider letting go of wall clock time, or at a 
minimum, to encourage more flexible thinking about 
‘synchrony’ and time as being relativistic within 
the central nervous system. I think that Maturana, 
Valera, and others in what we now call the enactivist 
philosophical community are absolutely on the right 
track. These philosophers need a big bull horn and 
need to make sure their ideas and insights modulate 
the thoughts of 100,000 neuroscientists. They are 
failing to do this—which is why we are still burdened 
with ‘representation’ and ‘wall clock’ time.

Are philosophers of neuroscience willing to open the door to 
their colleagues from these more continentally inspired tradi-
tions? Are those colleagues willing to learn the necessary scien-
tific details that generate problems with the assumption of wall 
clock time in the nervous system? We must leave these questions 
to further discussions.

3.6   |   Firestein

3.6.1   |   Firestein on Philosophers Unveiling Tacit 
Assumptions in Neuroscience Practices

Stuart Firestein began his answer to the philosopher's tool-
kit question by recollecting his lab personnel's reactions to his 
bringing philosopher Ann-Sophie Barwich into the lab as a 
post-doc.

It was an interesting experience. It was more than 
interesting. It was a great experience having Ann-
Sophie here in the lab as a post-doc. Initially there 
was suspicion; more than suspicion, there was some 
trepidation on the part of the other lab members. But 
very quickly, partially because it was Ann, she made 
herself part of the lab. People got used to having 
her around, and engaged with her regularly and 
had conversations with her. She was able to feign a 
certain naivete, which she did not entirely have. She 

knew more than she would often let on, but her level 
of ‘naivete’ got people to explain things to her. And 
she would delve more deeply into what they said. She 
would ask about things she was thinking and writing 
about, and ask what our opinions were. And she was 
ready to update her opinions based on the inside 
information she was hearing.

But what were the payoffs for the neuroscientists involved in 
these conversations? Firestein raised a familiar, but often un-
derappreciated effect.

One of the things that happens when you have a 
philosopher in the lab is this whole business about 
tacit information—Michael Polanyi and all those 
characters since him. And tacit information is 
exactly that. It's unconscious. It's not spoken. But 
when you have a philosopher in the lab, who's really 
asking pointed questions about process, about why 
this or why that is being done--it's like having a 
kid who just keeps asking why. It's annoying. But 
it forces you to make some of those things that 
are tacit a bit more explicit. And by making them 
explicit, you reexamine them. Tacit knowledge is 
great. But one of the problems with it is it never 
gets reexamined. Ann prompted us to reexamine 
the things we take for granted. It's not that we 
wouldn't do this on our own because we're too lazy. 
We wouldn't do it on our own because we wouldn't 
think to do it on our own. That's in some ways the 
definition of ‘implicit,’ of ‘tacit.’

Tacit knowledge has a substantive history in philosophy going 
back more than six decades to Michael Polanyi's groundbreak-
ing work, mentioned explicitly be Firestein. For neuroscientists 
interested in learning more about what philosophers have said 
about this important topic in epistemology, Pavese (2022) locates 
tacit knowledge within the broader category of ‘knowing how’, 
whereas Thornton  (2022) provides a useful overview of work 
on the topic from recent philosophy and sociology. Both works 
contain helpful reference lists. Nersessian  (2008) and Knorr-
Cetina  (1999) discuss the role of tacit knowledge in scientific 
practices.9

Firestein also pointed out that Ann's quickly becoming a ‘fix-
ture’ in the lab was key to her generating these payoffs for her 
neuroscientist colleagues.

I gave Ann-Sophie a desk that was right in the 
middle of the lab and I said, you can use this desk or 
the one they gave you over at the institute which is 
supporting your post-doc. And she never went over 
there. She just came in every day and sat here. It was 
the regularity of her asking questions, engaging in 
‘casual’ conversations, not any one special instance of 
it that made the difference.
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3.6.2   |   Firestein on Philosophers' Need to Acquire 
Detailed Knowledge Specific to the Lab's Work That 
They Embed Into

Interestingly, Firestein also mentions Ann's specific scientific 
background and interests on the cellular and molecular details 
of olfactory receptors. This background and those interests 
not only led her to seek his mentorship but also proved ideal 
for the questions she directed to her labmates—those ques-
tions that made the tacit more explicit and thereby open for re-
examination and revision. Not just any philosopher, or even any 
philosopher of neuroscience, would have been equally success-
ful in Firestein's lab:

The philosophers who tend to work in neuroscience or 
with neuroscientists tend towards what I would call 
higher level neuroscience: consciousness, cognition, 
language. Whereas my lab is reductionist. We think 
about those bigger questions, but the experiments 
we do are very cellular, molecular. Ann, I think, is a 
bit unique among philosophers of science for getting 
deeply into the weeds of reductionism.

Firestein's reflections serve not only as an indication of what 
philosophers can contribute to neuroscientists but also as a 
how-to guide for making these impacts. Namely, do what phi-
losophers are reputed to be so good at, going back to Socrates: 
ask good questions of your interlocutors, and follow up their an-
swers with better questions. We'll see more on the philosopher's 
role of question-poser in Patricia Churchland's section.

3.7   |   Churchland

3.7.1   |   Churchland on the Variety of Ways That 
Philosophers Have Interacted With Neuroscientists

In keeping with her background in philosophy, Patricia 
Churchland began her reply to the philosopher's toolkit question 
with a worry about the question itself.

It is difficult to respond to this question. I want to be 
very honest and clear in my response, but the truth 
is, there is no blueprint for what philosophers can do 
in neuroscience generally, or more broadly in science. 
Probably much depends on what particular problem 
spellbinds a particular philosopher, what their 
talents are, and what their institutional conditions 
are. Some philosophers such as Dennett can have an 
interest in neuroscience, but are not really immersed 
in how neuroscience is developing with respect to 
problems such as consciousness or decision-making. 
Philosophers following this route tend to hold a 
general belief in physicalism, but otherwise their 
ideas are largely speculative. Such speculations may 
be useful or may just be goofy and self-promoting. 
A very different strategy is taken by many others, 

such as Chris Eliasmith, who threw himself whole 
hog into developing computational models of real 
brain circuitry with a view to explaining particular 
cognitive functions. Chris has made important 
contributions to neuroengineering as a result—see 
his wonderful book, How to Build a Brain (Eliasmith 
2013)—and he continues to teach philosophy 
seminars. A not uncommon career might begin with 
philosophical studies followed by the recognition that 
data are critical if progress is to be made on a specific 
problem. This route was followed by Elizabeth 
Buffalo, who came to do a Ph.D. in Philosophy at 
University of California, San Diego, began to visit 
Larry Squire's hippocampus lab because she was 
interested in how memory works, and then discovered 
she had a splendid talent and love for experimental 
neuroscience. Before long, Beth formally joined the 
lab and did a Ph. D. in neuroscience. She's published 
brilliant experimental results in the neuroscience 
of memory and learning. Felipe De Brigard is a 
little different yet again, combining neuroscience 
and psychological data to help us understand the 
interactions between learning and memory. Francis 
Shen has focused on neuroscience and the law, 
Adina Roskies delves into neuroethics, as does 
Kathika Evers, Walter Sinnott-Armstrong does both 
neuroethics and neurolaw. So on for many others and 
many other interesting problems.

3.7.2   |   Churchland on Philosophically 
Engaged Scientists

Churchland also pointed out examples of scientists deeply inter-
ested and adept at philosophy.

I should add that some of the deepest conversations 
I have had have been with scientists—e.g. 
microbiologist Leslie Orgel from the Salk who 
proposed that DNA evolved from RNA, but thought 
deeply about most subjects and loved to chat. Among 
contemporaries is Blaise Aguera y Arca, a computer 
scientist whose new book asks ‘what is intelligence’. 
Blaise is like Orgel in his fascination for so-called 
philosophical questions and has such a breadth of 
knowledge his ideas are worth mulling over. When 
Terry Sejnowski came to the Salk, Francis Crick 
suggested that we have tea every day at 4 PM for an 
hour or so, and really talk. Teatime—each of us took 
a turn doing preparations—became an institution in 
Terry's lab, and even though Francis and Leslie are 
now gone, it is still an occasion for no-holds-barred 
questions, and critical honesty. Terry sets an excellent 
example. In my experience, Lab teatime was and is 
vastly more philosophical (in the grand sense) than 
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the seminars held in Oxford, which by contrast, 
tended to be very deferential to the bigshots (no 
names, sorry) and not very honest at all.

Churchland's remark about Crick initiating tea time at the Salk 
Institute is especially interesting because Crick engaged profes-
sionally with a number of philosophers over the last two decades 
of his life, after he has left molecular genetics to pursue wok in 
neuroscience.10

3.7.3   |   Churchland on the Philosopher as 
Persistent Questioner

As an example of her most recent work, and in close connection 
with Williams's concerns expressed above about neuroscience's 
widespread and problematic assumption of ‘wall clock time’ in 
the brain, Churchland commented on a project she is now pur-
suing with a pair of neuroscientists.

I am currently interested in what makes us, and 
mammals more generally, social, and a rather 
different question, in how brains get the timing right 
so very often.

How timing is managed in the brain seems like such 
an impossible set of problems to solve, yet nervous 
systems, even simple ones, routinely solve time 
management problems, or mostly anyhow. They 
catch prey, and they avoid predators – no mean feat 
either. One interesting problem is this: in mammals 
the visual system is much slower than the auditory 
system, but if a glass is breaking when it hits the floor, 
we apprehend the sight and sound as simultaneous. 
Additionally, we typically categorize things with a 
ride-along prediction involving what will happen 
next (my dog predicts that the squirrel will run up the 
tree), and you only have to watch a hockey game to 
see how fast complicated but exact bodily movements 
are generated, even while skating backwards. Motor 
control is a marvel of getting the timing right. So 
there have to be tricks the brain uses – probably lots 
of tricks.

Lyle Muller, Terry Sejnowski, and I have been 
pondering one problem in the large set of time 
problems, and that concerns how sensory neurons 
can integrate now with what just happened, and 
with what is predicted to happen given the first two. 
Mostly, earlier neuroscientists tended to assume 
that any individual neuronal response must be 
limited to encoding “just now” signals. That cannot 
be right.

What specifically has she, a neurophilosopher, contributed to 
this project?

What was my role as a philosopher? I have no idea, 
in all fairness. But let us consider my collaboration 
with Terry Sejnowski on The Computational Brain 
(Churchland and Sejnowski 1992). Although Dennett 
ungraciously dismissed my role merely ‘as told to’, 
my role was substantive all the way through. We 
hashed through every issue together, and frequently 
came up with new ideas. Now? Still much the same 
for our later collaborations on specific papers, such 
as ‘Blending Computational and Experimental 
Neuroscience’ (Churchland and Sejnowski 2016), and 
‘Putting Big Data to Good Use’ (with Tony Moyshon) 
(Sejnowski et  al. 2014). Still, here is a partial (and 
somewhat made-up) answer: since Lyle Muller is 
a biophysicist and Terry Sejnowski has a Ph.D. in 
physics as well as knowing an uncanny amount of 
neuroscience, one thing I do in our very comfortable 
and frank conversations—perhaps just qua curious 
human being—is ask for clearer explanations, and 
for better figures, and … who knows, because these 
conversations go on, stop, and go on again, and again. 
It is hard to keep track of who's contributing what, 
and anyhow no one can be bothered.

Sometimes I make substantive suggestions, sometimes 
I just wave my hands and say ‘Nuts!’ or ‘Aha—maybe 
that does work’. This may owe nothing to my having a 
philosophical training. I can introspect until the cows 
come home but I cannot tell.

It is easy to see a continuity between Churchland's assessment 
here and Stuart Firestein's emphasis on philosophers' capacities 
to ask the good questions, the ones that unlock insights about 
when purported explanations are going in an interesting direc-
tion, or headed off the rails. However, in Section 4, we will also 
see Churchland's scepticism about philosophers in general fruit-
fully contributing to neuroscience in this way.

4   |   Discussion

4.1   |   Contrasting Views by (These) Neuroscientists 
on What a ‘Philosopher's Toolkit’ Contains

To these neuroscientists interviewed, the ‘philosopher's tool-
kit’ contains tools for two kinds of issues: epistemological and 
ethical. The tools for epistemology of science include princi-
ples about discovery strategies derived from investigating sci-
ence's history (Silva), critical thinking strategies (Parker), ideas 
drawn from philosophical traditions that have not been greatly 
appreciated within mainstream philosophy of science, such 
as enactivism (Williams), and the nature and function of tacit 
knowledge within scientific practices (Firestein). Tools for eth-
ics of (neuro-)science ranged from ones generated by a broader 
focus on culture such as disability studies and group identities 
(Walters) and sex and gender issues (Lehman). This group of 
neuroscientists especially valued philosophers' capabilities to 

33



18 of 20 European Journal of Neuroscience, 2025

ask questions, not just about specific experiments and findings 
but more importantly about goals and practices that most neu-
roscientists take for granted. Finally, and above all other contri-
butions, these neuroscientists acknowledge, and at times even 
seemed to envy, philosophers' intellectual location, as standing 
outside of scientists' daily demands, which allows philosophers 
opportunities to make observations and ask questions that neu-
roscientists simply do not have the time or professional motiva-
tion to pursue. All participants brought up time constraints that 
the sheer amount of published information, current publication 
metrics and funding demands place in the way of ‘deep’ or even 
‘critical’ thinking about experimental findings, strategies, aims 
and goals. And all suggested, or at least implied, that philoso-
phers were well suited to do this kind of thinking about—and 
within—neuroscience.

Interestingly, these neuroscientists also welcomed philosophers' 
input on issues central to their specific research fields. Silva 
focused on the looming impact of AI on hypothesis generation 
in neuroscience, and the role philosophers could play as ‘map 
structuralists’, who articulate general principles that have driven 
discoveries throughout science's history, as a way of navigating 
AI-generated maps of experimental findings. Walters sought 
philosophers' input on unexpected challenges based on cultural 
group identities arising from the search for treatments of neu-
robiological disorders such as deafness. Lehman suggested that 
philosophers' broader perspectives on sex and gender can inform 
the experimental designs in reproductive neuroendocrinology. 
Williams sought philosophers' help in deconstructing the ‘wall 
clock time’ assumption of brain activity, and so towards rethink-
ing ways that brains construct time by ‘parasynchronizing’ ac-
tivities taking place on multiple distinct time scales, to produce 
an organism's adaptive behaviours. Firestein noted that the spe-
cific scientific interests on the molecular mechanisms of olfac-
tion that philosopher Ann-Sophie Barwich brought with her to 
his lab, which enabled her persistent questioning to root out tacit 
assumptions about experimental practices harboured by he and 
his colleagues, and in so doing forced them to re-examine, and 
even revise their experiments. Churchland also stressed the im-
portance of philosophers asking questions about methods, find-
ings and conclusions specific to a particular research project, 
which prompt neuroscientists to say more about what they are 
doing and why, and so either lends credence to or raises doubts 
about whether a specific experimental project is viable.

These conversations should offer hope to philosophers who 
wish to contribute to progress in neuroscience. They uncovered 
issues about which these neuroscientists think that philosophers 
can usefully contribute. Conversely, these conversations should 
also demonstrate to other neuroscientists who are less familiar 
with working with philosophers that some of their colleagues 
welcome philosophers' input. Perhaps other neuroscientists find 
resonances in these discussions of questions they confront in 
their own research?

4.2   |   Can and Will Philosophers Answer These 
Calls? The Rise of Philosophy-in-Science (PinS)

Despite the encouragements these results suggest for philoso-
phers of neuroscience—and for philosophers of other sciences as 

well, since many of these challenges are not specific to neurosci-
ence alone—a less comforting lesson lurked in these interviews. 
Philosophical training per se will not be sufficient to contribute 
in the ways these neuroscientists hope. Addressing any of the 
concerns stressed by neuroscientists in these discussions also re-
quires real neuroscientific interest and training. These discussions 
also revealed scepticism from their fellow neuroscientists about 
whether philosophers could provide much help to the field.

Parker was blunt about his colleagues' attitudes towards work-
ing with philosophers:

I've been through two big labs in my PhD and 
postdoctoral work. And now at Cambridge. I have 
never found anybody who has a positive thing to 
say about interacting with philosophers. My first 
exposure to this was with two very good graduate 
students who chose to take a philosophy option and 
module. I thought this was really interesting, so I 
listened in.

I didn't know what they were talking about. I 
remember them having a conversation about whether 
the king of Spain has a beard, and if he does … I 
couldn't follow what they were talking about. And 
they were met with either derision or hostility. Why 
are they doing this? They could be doing another 
experiment! The challenge was, we can all do more 
experiments, we can all run around doing a great 
deal, we can all accelerate neuroscience's progress 
by doing more experiments. That's still a prevailing 
attitude.

Parker's remembrance is particularly striking about the mad-
dening abstraction from empirical details that much philosoph-
ical discussion meanders into. But he was hardly unique among 
these participants. To a person, these participants stressed the 
need of their philosopher interlocutors to know the details 
of their fields of neuroscience. Ironically, neurophilosopher 
Churchland made this point about philosophers' need for real 
neuroscientific training and interest most pointedly:

Instead of a philosophical toolkit, instead there 
is a set of philosophical nuisances to be avoided. 
Modal logic for starters, but also data-scoffing, Kant 
worship, never admitting mistakes, and assuming 
that philosophical intuitions about innateness are 
especially valuable. Perhaps philosophers' impact on 
neuroscience depends on particular philosophers, 
how they interact with others working on the 
problems of shared interest. And how much science 
they know. If the philosopher knows next to no 
neuroscience or bioscience, he or she is apt to just 
blather on about Kant.

The science-in-practice movement in the philosophy of science 
over the past 20 years has emphasized studying how scientific 
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knowledge is produced, rather than more traditional myopia on 
scientific products, especially on theories and their relationship 
to the world. The practices these philosophers have focused on 
include experimentation, both hypothesis testing and explor-
atory, the ways scientific phenomena are generated, modelling 
and the wide variety of social, cultural and historical factors that 
influence scientific activity and discovery (Ankeny et al. 2011). 
This shift in emphasis has prompted more philosophers to 
‘embed’ within laboratories, not to study science and scientists 
from the perspective of social scientists investigating an alien 
culture, but rather to acquire first-hand experience doing sci-
ence as a key step in understanding the processes generating its 
products.

Very recently, Pradeu et al. (2024) have offered bibliometric evi-
dence coupled with a conceptual definition to isolate a growing 
trend within philosophy of science that they dub ‘Philosophy-in-
Science’ (PinS).11 This group includes philosophers whose pub-
lished works have ‘infiltrated’ science, by either ‘intervening’ 
to publish papers in recognized scientific journals, or attaining 
‘visibility’ by having their papers being cited by scientists, or 
‘contributing’ to scientific discovery by having their published 
works recognized by scientists as advancing a scientific field. 
They claim to have found ‘a corpus of articles by philosophers 
of science … raising scientific problems and aiming to contrib-
ute to their resolution via the use of philosophical tools’ (Pradeu 
et al. 2024, 396). Neuroscience is not the only scientific domain 
in which PinS now exist. PinS-inspired philosophers constitute 
exactly the group that neuroscientists such as the ones surveyed 
in this paper could turn to for help. The evidence uncovered by 
Pradeu et  al.  (2024) strongly suggests that neuroscientists can 
find philosophers enthusiastically seeking to ‘intervene’ into 
(neuro-)science—including some who already possess a pub-
lished track record of succeeding. Not surprisingly, PinS phi-
losophers have done or are doing the hard work of learning the 
necessary scientific details.
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Endnotes

	 1	The authors thank Marica Bernstein for her assistance with tran-
scribing the Zoom interviews into text.

	 2	We thank an anonymous referee for raising a concern about Silva's 
enthusiasm for AI in neuroscience that prompted our including this 
brief description of recent work and references.

	 3	We thank the same anonymous reviewer who raised the previous 
concern about Silva's enthusiasm for AI-driven science for also 
raising this concern for Silva's analogy with some uses of AI by 
economists.

	 4	Thanks to an anonymous reviewer for suggesting the connection be-
tween Walters' point and LeVay's work to us.

	 5	In this context, Lehman was speaking about two affiliated group 
sessions of the Deep South Philosophy and Neuroscience Workgroup 
at the American Philosophical Association's 2023 Pacific Division 
meeting, on ‘Sex Differences and Gender Identity’. The sessions were 
organized by Lehman and philosopher Maximiliana Jewett Rifkin, 
chaired by Lehman, and included talks by neuroscientists Ivanka 
Savic and Chuck Rosselli, and philosophers Rifkin and Robyn Bluhm. 
For program details, see http://​deeps​outhp​hilne​uro.​com/​pacif​ic-​
apa-​group​-​meeti​ng-​to-​explo​re-​issue​s-​in-​neuro​scien​ce-​and-​gender/​. 
Thanks to both Bluhm and Rifkin for their recommendations of ref-
erences cited in this section to works in the broader philosophical lit-
erature on sex and gender, for neuroscientists interested in following 
up on the topics Lehman raised.

	 6	Bickle and Lehman were colleagues from 2000 to 2005 in the 
Neuroscience Graduate Program at the University of Cincinnati and 
again in the Department of Neurobiology and Anatomical Sciences at 
the University of Mississippi Medical Center from 2014 to 2019 when 
Lehman was Chair of that department.

	 7	For neuroscientists unfamiliar with the ‘new mechanist’ philosophy 
of science, canonical publications include Machamer et  al.  (2000), 
Craver (2007) and Bechtel (2007).

	 8	For neuroscientists interested in considering arguments for the claim 
Parker is here disputing, see Kaplan and Craver (2011) and Piccinini 
and Craver (2011). Both papers are widely interpreted as arguing that 
adding more mechanistic details makes explanations better. The phil-
osophical literature on this contention is vast and still growing.

	 9	Thanks to Ann-Sophie Barwich for suggesting to us some of these 
references.

	10	Thanks again to an anonymous reviewer for reminding us about this 
aspect of Crick's later work.

	11	We thank a second anonymous reviewer for calling our attention to 
Pradeu and colleagues work.
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