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Despite the early optimism of the first wave of fMRI studies, researchers are becoming increasingly 

aware that the naive expectation to find a one-to-one mapping between cognitive functions and 

neural structures is doomed to failure. Therefore, new frameworks were devised, so to better 

accommodate existing data as well as to formulate more sophisticated hypotheses about the 

interface between brain and mind.  

The aim of this symposium is to discuss some of the issues, and some possible solutions, related to 

this question, from the perspective of a scientifically informed philosophy of science. 

After a brief introduction, each speaker will deal with some facets of this debate: 

  

http://www.aisc-net.org/home/2017/06/22/aisc-2017-bologna-cfp/


1. Fausto Caruana (University of Parma) 

Radical traslation in the brain 

The great majority of our knowledge on the brain functions depends on correlative studies, 

including fMRI, EEG, 

MEG and single neuron recordings. Correlation studies investigate how a part of the brain reacts to 

stimuli presented by an experimenter. In the present talk, I will show that all correlative studies 

suffer from epistemological problems of the kind described by Quine (1960) in the famous 

experiment on “radical translation”. Indeed, the standard procedure in place during correlation 

studies mirrors the case of a linguist presenting the native with rabbits, and recording his verbal 

responses. In addition, while some normative principles are available to the Quine’s linguist 

interpreting the native’s sentence, the same is not true for the neuroscientist. This parallelism allow 

us to apply several conclusions of the philosophical argument to the brain research. In particular, I 

will show how the choice between different explanations available in the present neuroscientific 

debate, such as constructionist vs evolutionary explanations, could be in some interesting case 

independent from the number of additional empirical observations. 

 

2. Michael Anderson (University of Western Ontario) 

Neural reuse and dynamic structure-function relationships in the brain 

In this talk I outline the evidence for the dynamic multi-functionality of the various parts of the 

brain, and use it to put pressure on the leading account of scientific explanation in the 

neurosciences, Craver-Bechtel componential mechanistic explanation. Then, via a case-study of 

Starbust Amacrine Cells, a motion-sensitive neuron in mammalian retina, and of Hippocampal 

place cells, in both of which cases specific cellular function seems to depend on the state of the 

overall network, I introduce the notion of enabling constraints as an alternative to componential 

mechanisms. I will suggest that function sometimes arises from the (dynamic) constraints placed on 

structures, and that this style of explanation can capture a wider array of neural phenomenon than 

componential mechanistic explanation. 

  



3. Joe Dewhurst (University of Edinbrugh) 

Folk ontology and function-structure mapping 

A traditional aim of neuroimaging research is to uncover one-to- one mappings between neural 

structures and cognitive functions, the latter of which are typically defined according to what we 

might call a ‘folk ontology’. A folk ontology is simply a taxonomic system drawn from our 

common-sense (in this case, folk psychological) intuitions. By mapping cognitive functions from 

our folk ontology onto neural structures, it is hoped that we might be able to naturalise the 

categories of folk psychology. 

Recent developments in cognitive neuroscience have problematized this traditional aim, with 

researchers either moving away from one-to- one mappings (and towards many-to- many 

mappings), or else seeking to create novel ‘cognitive ontologies’ that are thought to better capture 

the functional organisation of the brain. These new ontologies pose a prima facie threat to folk 

psychology, as in many cases they would replace the familiar entities of our folk ontology with 

unfamiliar constructs based upon the interpretation of neuroimaging data. The move towards many-

to-many mappings also poses a threat, although of a different sort, as it disrupts the straightforward 

identification of folk psychological categories with neural structures. 

In this paper I will assess the threat posed by these revisions to our folk ontology, and argue that we 

should only be concerned if we endorse a certain kind of view about the relationship between folk 

psychology and cognitive science, which I call ‘literalism’. According to this view, folk 

psychological categories must either pick out functional structures in the brain, or else be 

eliminated. Once we move to a more liberal understanding of this relationship, the threat to folk 

psychology disappears. 

Nonetheless, folk psychological categories do seem ill-equipped for the demands of contemporary 

cognitive neuroscience, and so I shall advocate a mild form of scientific eliminativism, where folk 

ontologies are revised within scientific practice, but not eliminated entirely. 

  



4. Annelli Janssen (Radboud University, Nijmegen & Macquarie University, Sydney) 

Eliminating the mapping norm 

 

At the current stage of neuroimaging research, it appears that there is a many-to-many mapping of 

neural structures to functional categories. One response to this "many-to-many problem" is to revise 

neural and/or cognitive categories to ensure better alignment of the two ontologies. 

Price and Friston (2005) for example, revise our ontology by coming up with one function per 

neural structure, thereby picking the many-to-one structure-function mapping as a normative guide. 

Similarly, Lenartowicz et al (2010) aim for a one-to-many structure-function mapping when they 

say that cognitive concepts need to be neurally discriminable. 

These revisionists employ a norm for cognitive ontology building, which I call the mapping norm. 

Following the mapping norm means to strive for a certain structure-function mapping relation 

between cognitive and neural concepts. This means that first, the right mapping relation is chosen, 

which then serves as a normative guide for cognitive ontology building. 

The mapping norm comes with substantial metaphysical assumptions: it is not neutral about the 

relation between mind and brain. I think employing that the mapping norm for ontology revision or 

ontology will not give us a good cognitive ontology, and a fortiori, it will not give us good 

neuroscientific explanations.  

Instead, I propose a causal norm. In a nutshell, the causal norm says that we should care about what 

entities are causally efficacious, and make that a criterion for membership of the ontology. The 

question of what types of entities can go into a cognitive ontology thus becomes an empirical one 

about causal relevance, rather than one constrained by the mapping norm. 

In this presentation, I explain what I mean by causal relevance, and outline why I think this notion 

should be central for cognitive ontology building and neuroscientific explanations. 
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