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Praise for Philosophy and Neuroscience
“The relevance of neuroscience to philosophy is highly controversial but increasingly important. Steven S. Gouveia’s book insightfully reviews four methodological approaches to philosophy and neuroscience: isolation, reduction, neurophenomenology, and non-reductive neurophilosophy. He plausibly argues for the advantages of the latter approach, shown in its applications to the self, emotions, and conscious experience. The result is a valuable contribution to the philosophy of mind and brain.”
—Paul Thagard, Distinguished Professor Emeritus of Philosophy, University of Waterloo, Canada
“Steven S. Gouveia argues that an iterative and interactive relation between the methodologies of philosophy and neuroscience is both necessary and sufficient for the productive understanding of the mind/brain. On the way to this conclusion, he demonstrates just how various methodologies affect outcomes by presenting a thorough and clear discussion of some major results and failures in the philosophical and scientific study of the mind/brain, a discussion that is both philosophically and empirically well-informed.”
—Nicholas Georgalis, Distinguished Research Professor of Philosophy, Department of Philosophy, East Carolina University, USA
“Should philosophy and neuroscience interact? Assuming they should, how should they interact? In this book, Gouveia systematically explores possible answers to these important questions—reviewing the attractions and limitations of various approaches—isolationist; reductionist; and neurophenomenological. These approaches are assessed in general terms and also by looking closely at case studies to determine how they might handle the pivotally important notions of ‘qualia’ and ‘information’. In the final analysis, Gouveia holds that they all fall short and instead defends a promising non-reductionist approach to the relation of philosophy and neuroscience—one which recommends that these disciplines are at their best when they interact skilfully with one another in a dance of synthesizing engagements.”
—Daniel D. Hutto, Senior Professor of Philosophical Psychology & Head of the School of Liberal Arts, University of Wollongong, Australia
“As a neuroscientist interested in the mind, I have often turned to philosophy for insight. This, I have found, can be quite challenging without a guide. Steven S. Gouveia’s Philosophy and Neuroscience fills this role nicely. It is a must read for anyone who is interested in learning about the relevance of philosophy for neuroscience, or, like me, would like to apply lessons from philosophy to understand mind and brain.”
—Joseph LeDoux, Director of The Emotional Brain Institute, New York University; Professor of Neural Science and Psychology, New York University; Professor of Psychiatry and Child & Adolescent Psychiatry, New York University Langone, USA
“This is an outstanding book that provides a long-awaited excellent overview of methodological strategies on the interface of philosophy and neuroscience. The author makes a strong case for a non-reductive neurophilosophy as needed in both neuroscience and philosophy to resolve the puzzle of brain-mind connection.”
—Georg Northoff, University of Ottawa, Canada, and author of Neurophilosophy and the Healthy Mind (2016)
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1.1 General Introduction
The focus of this book is the methodological problem that derives from the relationship between the disciplines of philosophy and neuroscience. Such statement may cause strangeness right from the start. What does “methodological” mean? Why is there a problem in the first instance? What am I referring to when I use the concepts “philosophy” and “neuroscience”?
Now, all these questions are immensely relevant and cover a colossal theoretical scope that we can hardly reconcile in a book of this kind. Despite this, our main objective is to delimit each of the main concepts so that we can (i) express the problem clearly; (ii) apply it to the study of the conscious mind; (iii) frame the different positions that try to offer an answer (i) to achieve (ii); and, finally, (iv) demonstrate which of the positions (iii) is the most plausible and which deserves our final bet.
This book will be characterized, of course, by a strong diversity of approaches that can raise some eyebrows to the more traditional philosopher that may doubt the validity of this inquiry. For the same reasons, a traditional neuroscientist will be surprised by many of the themes and concepts that we will discuss here. For this very reason, an initial generosity is needed that may end up in a reflection that may be useful even if the reader does not agree with its conclusion.
Let us, hence, begin our investigation.
Any academic discipline has its own method or set of methods that share a specific property that distinguishes it from other particular methods. In this sense, philosophy—as a generic field of research that studies certain particular problems such as what is knowledge or if we can reproduce the conscious mind artificially—and neuroscience—as an equally general area that studies other problems (or similar ones, as we will see), such as the neurological mechanisms in schizophrenia or how our brain perceives the external world—do not escape to this rule.
Philosophy shares several methods, as we will analyse in detail throughout this reflection. However, most of these methods seem to be reduced to what we can call “a priori methodology”: philosophy traditionally seems to involve the examination of specific problems through a priori
 methodologies and approaches. That is, that kind of particular knowledge whose justification is totally independent of the experience or any a posteriori
 information, as, for example, T = “All singles are unmarried”. Galen Strawson stated that an a priori
 argument is that kind of argument that “we can see that it is true just by lying on the couch” (cf. Sommers, 2003: s/p).
This more or less humorous explanation has a very important clarification that must be highlighted: the presence on the couch is a sufficient condition to analyse an argument a priori
 exactly because any other type of information—for example, to get off the couch and look in the physical world if in fact “All singles are unmarried”—is, at least, superfluous and, at most, epistemically irrelevant. It is enough to analyse the meaning of each concept to understand the truth-value of T. The relevant idea to remember is this: we do not need to do any kind of science—that is, empirical or a posteriori
 research—to understand the truth of proposition T.
Now, concerning neuroscience, the opposite seems to be commonly claimed. Neuroscience, as a specific science that studies a series of particular objects, makes use of a posteriori
 methodologies. It bases its investigation on inquiring the physical world and on the knowledge that we can achieve through controlled empirical research. As you can easily realize, neuroscience, as science, seems to be placed on the opposite side of philosophy in terms of its methodology. If philosophy can really be done simply on our couch, no researcher in neuroscience would be successful if she/he did the same: she/he would have nothing to present and would be quickly fired.
Following this, we should mention an apparent methodological difference: neuroscience requires “discovering” in the physical world the answers to the problems it poses. This does not seem to be the case with traditional philosophical research. For this reason, a relationship between philosophy and neuroscience can cause, at first sight, astonishment and distrust. Philosophy has its roots in Ancient Greece, while neuroscience, as a well-defined discipline, is around fifty years old. This is due precisely to the supposed incompatibility between the two methods now introduced. If philosophy is characterized solely by a priori
 investigations and neuroscience by a posteriori investigations, then why do we not end up this research right now?
The answer is simple, but, as we will see, enriching. The goal of this reflection is exactly to recreate, systematize and problematize, as far as possible, the answers that can be offered to the methodological problem that derives from the relationship between the two disciplines that seem to be incompatible by principle and, therefore, cannot work together to examine several problems particularly linked to philosophy of mind and the conscious brain/mind.
This is the fundamental characteristic that philosophy seems to possess in general: the fact that its professionals make philosophy from the “armchair”, as stated by two contemporary metaphilosophers:
Thus, unabashed methodological naturalists, their explicit doctrines notwithstanding, did not necessarily do philosophy any differently from the way it had traditionally been done: in the main without relying substantively on—let alone actively collecting—empirical data. In practice, if not always in theory, it was assumed that philosophy could, indeed perhaps should, be done from an ‘armchair’. (D’Oro & Overgaard, 2017, p. 1)

This methodological concern was not always relevant in the history of philosophy, though. For example, Gilbert Ryle famously argued that methodological inquiries tend to distract us from the philosophical investigation itself (cf. Ryle, 2009, p. 331). Karl Popper also claimed something in this direction: “A philosopher should philosophise: he should try to solve philosophical problems, rather than talk about philosophy” (Popper, 1968, p. 68).
Nevertheless, we should make clear that Popper himself is inconsistent in his way of denying the philosophical legitimacy of the philosophical reflection on philosophy. Note what he says about science: “[…] The critical inquiry into the sciences, their findings, and their methods”, says Popper, “remains a characteristic of philosophical inquiry” (Popper, 1975, p. 53). Now, the same theoretical coherence should be maintained by the philosopher in relation to the “philosophy of philosophy”, given that a critical analysis of the discoveries and the methods of a field of research, whatever it may be, must be object of philosophical investigation, even if that field of research is philosophy itself.
Despite this sort of prejudice, philosophical thinking about its methods has been developing throughout the time. These queries specifically directed at the way philosophy is practiced and done—or should be practiced and done, as we will see—belong to a sub-area of philosophy that we can call “metaphilosophy” or “philosophy of philosophy”.
Some authors, however, criticize this term. For example, Stanley Cavell states: “If I deny a distinction, it is the still fashionable distinction between philosophy and meta-philosophy, the philosophy of philosophy. The remarks I make about philosophy […] are […] nothing more or less than philosophical remarks” (Cavell, 2002, p. xxxii). This criticism is based on the idea that this term seems to suggest that when we are discussing the philosophical method, one is doing something different from philosophy, while what is being done is actually philosophy. We will see, in a moment, how this criticism impacts our view of what metaphilosophy is and its differences in relation to the philosophy of philosophy.
An important distinction that is present throughout this investigation is the conceptual distinction between descriptive and normative questions. Very briefly, descriptive questions about the method point out to answers about what in fact philosophers do—traditionally or currently—when they claim to do philosophy. Normative questions are different: at this point, we are not really interested in what philosophers actually do, but the focus is on what philosophers should do. That is, what is the correct method for doing good philosophy, regardless of how philosophy is really done in practice presently.
Therefore, this book pays special attention to the metaphilosophical assumptions of the different approaches that we examine next. Our initial suspicion rests on the idea that most contemporary philosophers do not take this distinction as philosophically relevant, ending up in a confusion between what they do with what they should do. This is particularly analysed in the various approaches that seek to affirm or deny a relationship between philosophy and neuroscience.
Another relevant idea that must be highlighted is understanding that, although it is important to consider this distinction as fundamentally relevant, there are obvious points of contact. Normative assumptions influence the methodologies of philosophers and vice versa; they cannot be totally detached.
The methodological question will therefore be central. We will investigate (iii) four approaches that seek to offer a plausible answer to the methodological problem. The different methodologies that are present in the studies of neuroscience and philosophy of mind in order to establish a theoretical framework that solves or elucidates the traditional philosophical problems linked to the human mind that are investigated in this book are the following:	(Chapter 2) Isolationist Approach (IA): this approach, which is more traditional and conservative of philosophy, proposes that the two disciplines are methodologically separate. If the methodological problem seeks to inquire about whether there is a problem, this approach seeks to answer directly: no, there is no problem at all! In this perspective, conceptual truths cannot be informed by empirical truths, and vice versa. Philosophical concepts and neuroscientific facts deal with different domains: natural/truth versus logical/sense of words. This is explored in the chapter dedicated to this approach. This is a typical position for both neuroscientists and philosophers, as we will see. At this point, we will analyse the acclaimed work Philosophical Foundations of Neuroscience (2003), by the neuroscientist M. R. Bennett and the philosopher P. M. Hacker in detail.

	(Chapter 3) Reductive Approach (RA): this approach, unlike methodological isolationism, states that there is, in fact, a methodological problem. If we want to advance in the study of the conscious mind, there is only one option: the traditional a priori
 analysis of philosophy must be replaced by a methodology focused on empirical research. Thus, the goal of this methodology is to reduce the concepts of the philosophy of mind to the empirical domain. The biggest representatives of this methodology are Patricia Churchland (1986) and John Bickle (2003), who, differently, propose a specific structure. We investigate their most important works, seeking to reconstruct their arguments in support of a neurophilosophy that will prove to be nothing more than a defence of an eliminative materialism that does not seem to be sufficient to explain all mental phenomena.

	(Chapter 4) Neurophenomenological Approach (NA): this methodology seeks to answer the methodological problem by crossing the basic principles of a specific school of philosophy, phenomenology—that is, the idea that philosophical research must focus on phenomena as they appear to consciousness, regardless of its metaphysical characterization—with advances in neuroscientific data. The importance of introducing the body and the environment into the equation of this problem is supported in order to develop a neuroscience that can explain all mental phenomena without reducing them to the merely empirical domain. We reconstruct its main characteristics, focusing our attention on the founder of this methodology, Francisco Varela (1991, 1996), and on the later works of Evan Thompson (2007, 2015).

	(Chapter 5) Non-Reductive Approach (NRA): finally, the last approach tries to present an iterative methodology that seeks to match the concepts of different disciplines by different domains that try not to fix the concept in any of the disciplines, but rather aim to successively cross the philosophical method with the neuroscientific method. Against the Reductive Approach, it claims that neurophilosophy should not be reduced to either the a priori
 method of philosophy or the a posteriori
 method of neuroscience. Thus, this methodology seeks to sustain that there is no neuroscience free of concepts, claim made by the Reductive Approach, which seeks to eliminate any philosophical concept for empirical-based neuroscientific concepts. Differently, it assumes that the concepts are relevant to neuroscience in order to test the conceptual plausibility of neuroscientific discoveries. Thus, it is necessary to bring the logical world worked by philosophers closer to the natural world of science. In addition, this position states that there is also no philosophy of the natural world independent from scientific facts. The facts are relevant for a naturalistic philosophy, in order to test the empirical plausibility of philosophical concepts.



If this is philosophically plausible, we face a new discipline, which is not philosophical in its purest and most traditional sense, but which is also not scientific. Non-Reductive Neurophilosophy can be found at the limits or at the frontier of philosophy and neuroscience, thus gaining an independence of work that may allow us to finally offer an effective methodology that can create progress on the difficult problems posed by the conscious mind.
After critically reconstructing the four approaches, we apply them to two fundamental concepts: the philosophical concept of “Qualia” and the scientific concept of “Information” (Chap. 6).1 As we show, each presupposed methodology has a direct implication in the way the two concepts are defined. Stating in another way: the methodologies are not neutral, contributing, differently, to a significant delimitation of the concepts. Furthermore, we see the importance—often ignored—that metaphilosophical assumptions have on each methodology. During the presentation of each methodology, we confront some of the central concepts with results and investigations from empirical neuroscience.
Through the analysis of these concepts, we establish a criterion that can indicate to us which of the methodologies is more effective to crack the obscure problems of the conscious mind. This criterion is the empirical plausibility of the definition of concepts, always crossed with its conceptual plausibility. In this way, we try to determine which of the methodologies has a better explanatory power when defining the two concepts.
Before moving on to the first methodology—the Isolationist Approach—let us make a short introduction to metaphilosophy, as it will be a field of research that will follow our methodological reflection closely throughout the book.
1.2 Metaphilosophy: Introduction and Analysis
Metaphilosophy is a sub-area of philosophy that seeks to focus on the very nature

 of philosophy itself (cf. Lazerowitz, 1970, p. 91). Although this definition informs us minimally about the object of investigation in this area, there are several ways of interpreting the statement “the very nature of philosophy”. This assertion can be interpreted as arguing that metaphilosophy is a “philosophy of philosophy”; therefore, metaphilosophy would be an area of inquiry that applies traditional methods of philosophy to philosophy itself. This interpretation possesses two versions:(1) Metaphilosophy as a first-order analysis of a set of themes or subjects (in this case, philosophy itself), being just one more instance of philosophical investigation per se. (cf. Wittgenstein, 1953: § 121; Williamson, 2007, p. ix);
(2) Metaphilosophy as a second-order analysis—as a discipline that analyses itself and other disciplines (such as philosophy of economics or philosophy of neuroscience, as we will see below). (cf. Rescher, 2006)

As an academic discipline, this sub-area of philosophy has not received much attention from the philosophers themselves. Collin McGinn states, for example, that metaphilosophy is the least developed area of philosophy (cf. McGinn, 2002, p. 199). Rescher comments along the same line of thought, stating that metaphilosophy is a neglected area of philosophy (cf. Rescher, 2001, p. 1). Take, for example, the following negative commentary by Karl Popper in relation to metaphilosophical issues:I believe that the function of a scientist or of a philosopher is to solve scientific or philosophical problems, rather than to talk about what he or other philosophers are doing or might do. Any unsuccessful attempt to solve a scientific or philosophical problem, if it is an honest and devoted attempt, appears to me more significant than a discussion of such a question as ‘What is science?’ or ‘What is philosophy?’ And even if we put this latter question, as we should, in the slightly better form, ‘What is the character of philosophical problems?’, I for one should not bother much about it; I should feel that it had little weight, even compared with such a minor problem of philosophy as the question whether every discussion or every criticism must always proceed from ‘assumptions’ or ‘suppositions’ which themselves are beyond argument. (Popper, 1968, p. 66)

This scepticism is common in most philosophers regarding their research and what they actually do. For example, Bernard Williams declares that “Philosophy is not at its most interesting when it is talking about itself” (Williams, 2006, p. 169). In contrast, we find just a few number of philosophers who have written works explicitly on this area, such as Timothy Williamson’s The Philosophy of Philosophy (2007), Nicholas Rescher’s Philosophical Dialectics: Essay on Metaphilosophy (2006) or What is Philosophy? (1994) by Gilles Deleuze and Félix Guattari.
The opposite case, that is, works that implicitly discuss the subject, is already much more common. Any position in ethics, metaphysics or political philosophy assumes, even if implicitly—as in most cases—a definition of philosophy or an assumption about its working method.2 Note that these assumptions are often assumed from the outset, without much reflection by the philosopher. As we will see, this is a relevant problem that leads to many confusions that could be avoided in the methodological relationship between philosophy and neuroscience. Therefore, much of contemporary metaphilosophy is implicit, rather than explicit, with rare exceptions.
A first concern about the task of defining precisely—and not in general—what philosophy is appears with the first wave of the analytical tradition. Bertrand Russell and his disciple Ludwig Wittgenstein endeavoured (in vain, some will say) to put their fundamental idea into practice: all (good) philosophy should begin with an analysis of propositions (cf. Russell, 1992, p. 9). This analysis, for both philosophers, was mainly the application of formal tools—what they called “logic”—to the propositions to be investigated.
This particular way of doing philosophy is based on two phases or methodological stages. First, the philosopher should transform ordinary propositions of common or scientific language into their “true” form. This process is based on the application of innovative formulations of second-order logic elaborated by Frege that would come to influence Russell’s famous “theory of descriptions”. The second stage is to correlate the elements worked on the first stage, the simple propositions, with elements from the natural world. For Russell, the world is made up of indivisible “atoms”—hence defending the metaphysical theory of “logical atomism”—which are structures limited by logical form that, combined in the right way, formed scientific and everyday objects (cf. Beaney, 2007, pp. 2–3).
Wittgenstein agrees with Russell that the apparent logical structure of a proposition may not be its true form and requires further analysis (cf. Wittgenstein, 1961: section 4.0031). The commonly called “first” Wittgenstein, the author of the Tractatus Logico-Philosophicus, would also come to accept the metaphysical thesis of logical atomism. As is well known, Wittgenstein searches in the Tractatus for the nature of language and its relation to the world. His main doctrine is based on a pictorial theory of meaning: language consists of propositions that pictorially represent the world. The propositions would be identified with the logical images of the facts of the world. All language has a common structure: its logical form. The philosopher’s job is to discover this logical form in common language, which is hidden due to the existence of complex objects.
The proposition-fact relationship becomes clear if the complex object is reduced to simple objects: this is his doctrine of logical atomism that makes use of an extension of Russell’s “theory of descriptions”. A proposition makes sense if it expresses the possibility of a fact: the truth or falsehood is analysed whether we are faced with a possible fact (falsehood) or a real fact (truth)—but both values of truth are meaningful, because they are both possible. Out of this framework we would have the pseudo-propositions, considered meaningless propositions—der Unsinn—we find, here, the same distinction made by Rudolf Carnap.
However, the “second” Wittgenstein, the author of the Philosophical Investigations, criticizes many of the doctrines now described. First, the unnecessary character is introduced in the language-world relationship: if it were necessary, it would be unique; yet, what we observe is that there are many linguistic forms and dialects. Therefore, Wittgenstein no longer believes in logical atoms. Still, he maintains the idea that the surface of language hides its true nature, but now the hidden is the variety of ways that language uses as a social and interpersonal activity. At this stage, he introduces the concept of “language-games”: words cannot be understood outside the context in which they are used. Thus, there is no essential character to language, only family similarities.
Furthermore, despite the apparent perception that all words are similar to each other because they all seem to do the same function, Wittgenstein offers an image to demonstrate that this is just a superficial reading. Words are like the levers of a locomotive: although they all look the same, some are for accelerating, others for breaking, others for starting the engine, others for turning off and so on. Thus, the meaning of the word is given by its use and not by what they refer to. Wittgenstein claims this in a transition phase:But if we had to name anything which is the life of the sign, we should have to say that it was its use; […] The sign (the sentence) gets its significance from the system of signs, from the language to which it belongs. Roughly: understanding a sentence means understanding a language.3 (Wittgenstein, 1992, p. 30)

In any case, we can easily observe, both in Russell and in the two “Wittgensteins”, that philosophy is defined as a “critic of language”. The central goal of philosophical research is, in this paradigm, the search for the ideal language or, more clearly, a rigorous analysis of the natural or common language in order to transform it or correct it into an ideal or perfect language.
Having this metaphilosophical thesis in mind, a position has historically followed that exerts Russell and Wittgenstein’s initial intuition and argues that a particular definition of logical analysis is the only relevant aim of philosophy. The Vienna Circle, a group of intellectuals influenced by innovations in the study of formal logic and, mainly, by developments in empirical science, would defend a very controversial metaphilosophical position, but which, as we will see, still maintains some relevance and particularly influences relations between philosophy and neuroscience.
The group’s manifesto stated that the philosophical work was to clarify problems and statements instead of engaging with “special” philosophical problems through a particular method: the logical analysis (cf. Neurath et al., 1996, pp. 321–328).
Based on the initial ideas of Auguste Comte, a group of intellectuals from different areas, such as Rudolf Carnap, Otto Neurath and Moritz Schlick, influenced by the empiricisms of David Hume, Bertrand Russell and Ernst Mach and, mainly, by the idea of an ideal language that could be reached through logical analysis of the propositions, would offer one of the most influential metaphilosophies of the new century. On Wittgenstein’s shoulders, but exaggerating and interpreting the philosopher considerably, they claim that a proposition only makes sense if it is (i) true by definition (analytical analysis) or (ii) verified by experience (synthetic analysis), and everything else that does not fall in this category would have no epistemic value. They end up arguing that much of the metaphysics done so far could be considered a pseudophilosophy.
Although the group was not philosophically as uniform as advertised, with some authors arguing that all propositions or knowledge should be reduced to empirical scientific knowledge (as we will see later), other authors still see value in an ideal language that could be achieved by the logical analysis of language. The central point is that, once again, the metaphilosophical assumptions of the Vienna Circle are problematic, as argued, for example, by the second Wittgenstein, which gives rise to a new metaphilosophy.
The philosophy of ordinary language, a metaphilosophical position based on the Wittgenstein of Philosophical Investigations, no longer finds logical language relevant with an ideal objective and starts to focus on the analysis of how common language—vernacular—works and happens. If the Holy Grail of the first Wittgenstein is the ideal language and, therefore, tends to be artificial, for the second Wittgenstein, the Holy Grail will become the natural language, that is, non-artificial.
This metaphilosophical tradition burgeons at Oxford, particularly with Gilbert Ryle and John L. Austin. In this metaphilosophical perspective, philosophy is also defined as an analysis of language. However, this analysis is very different from the previous one. An analysis of linguistic practices and the meanings of words can give us access to important distinctions that can reduce language inconsistencies and misunderstandings. As Austin famously claimed, this analysis is not the “last word” of philosophy: only common natural language is the relevant “first word” (cf. Austin, 1979, p. 185).
Thus, for this metaphilosophical tradition, philosophical problems are problems caused by the “misinterpretation of our forms of language” (Wittgenstein, 1953: § 111), that is, by the misapplication of certain concepts to other concepts. As we analyse in the next chapter, this is the foundation of one of philosophy’s most ferocious attacks on contemporary neuroscience.
On the shoulders of this tradition and against the previous positivist drive comes William V. O. Quine who publishes a noteworthy paper that would come to influence the history of the relationship between philosophy and science in general. In his “Two Dogmas of Empiricism” (1951), Quine attacked two fundamental theses:(3) The analytical-synthetic distinction between truths of the analytical kind—the truth which is achieved by the mere analysis of the meaning of each term and is independent of any empirical fact; and synthetic-type truths—the truth which is based on empirical facts;
(4) Reductionism, the thesis that argues that each proposition with meaning is equivalent to a logical construction on terms simplified by logical analysis that refer directly to experience. (cf. Quine, 1980, p. 20)

Against (3), Quine argues that the distinction is false and that all beliefs have some connection to experience—the concept of analyticity is thus interpreted with scepticism. Fundamentally, all analytic defences are based, for Quine, on circular and therefore invalid explanations or justifications.
Moreover, against (4), Quine is sceptical about the reductionist project since the connection between a belief and an experience is never direct. Remember that one of the aims of logical analysis in Russell’s framework, for example, was exactly to reduce complex concepts into simple concepts that would have a direct connection to the natural world.
Thus, for Quine, when the experience collides with a belief, the specific belief that is problematic is indeterminate. In Quine’s words, beliefs face “the tribunal of sense experience not individually but only as a corporate body” (Quine, 1980, p. 41). This holistic defence of empiricism is a hallmark of Quine’s metaphysics, which refers to this structure as the “web of beliefs”: some beliefs, those that are furthest from the centre of the web, are more exposed to experience—and, therefore, to be revised—than those found in its centre. But if a belief is affected, it could lead to a review of other beliefs on the web, with none of the beliefs being free from the “court of experience”.
The essence of this discussion is to understand the metaphilosophical consequences of Quine’s arguments. It is commonly stated that, with this strategy, Quine saved metaphysics from positivism which, as we have seen, viewed with extreme scepticism any metaphysical investigation of any phenomenon. Given that the verificationist criterion of positivism falls with Quine, the concept of “web of beliefs” implies that even ontological beliefs—what Quine calls beliefs about “the most general features of reality” (Quine, 1960, p. 161)—are ultimately justified by experience.
If this is the case, the difference between beliefs of the ontological type and others is only of degree or generality. And this is where the metaphilosophical revolution takes place: metaphysics is on par with natural science, only differing in a matter of degree, not being substantially different from it (cf. Quine, 1980, p. 45). In this new metaphilosophy, philosophy is defined or understood as an extension of science (Glock, 2003, p. 30). We will see how this influence arises in relation to neuroscience in particular next.
Quine raises thus suspicion on the kind of purely a priori
 methods and argues that “it is within science itself, and not in some prior philosophy, that reality is to be identified and described” (Quine, 1981, p. 21). Now, what consequences does this metaphilosophical framework have for the philosophical research itself? For Quine, the philosopher’s job is to “translate” the various scientific theories into what he calls “canonical notation”, that is, the modern logic developed by Russell, Frege, Peirce and others (cf. Orenstein, 2002, p. 16). Most importantly, the philosopher must try to minimize any ontological compromises in scientific theories.
Therefore, although positivist reductionism is more radical, we continue in a form of philosophical practice of the reductionist type, given the challenge of one of the most traditional ways of doing philosophy: the search for necessary truths—analyticity. Hilary Putnam, for example, considers Quine to be the first philosopher to build a metaphilosophy without the a priori
 as an essential part of his theory (cf. Putnam, 1976, pp. 202–213).
One of the authors who would later challenge Quine’s denial of analyticity is Saul Kripke. For Kripke, the work of a philosopher is different from the one announced by Quine. Through the renewal of the modal concept of necessity, Kripke argues that a truth x about y is necessary when x is true in all possible worlds that contain y. In a famous example in this debate, we know that water is H2O in this world today. But the question, for the author of Naming and Necessity (1980), is whether this statement is true in all possible worlds and not only in the current world—here, necessity becomes a modal concept. Therefore, Kripke will defend a controversial thesis: the existence of a posteriori
 necessities, something that the philosopher considers to be in the circle of metaphysics, and not of epistemology.
The important thing to remember, metaphilosophically, is the following idea: with Quine and Kripke, a new way of doing philosophy arises—naturalism would thus be born. But this naturalism has different versions in different domains, although there is a correlation that remains. For example, ontological naturalism defends the thesis that only the entities investigated by science are part of reality: whatever the phenomenon studied, it will have to be explained by appealing to the various laws of nature (cf. Glock, 2003, p. 46; Papineau, 2009, p. 10).
The metaphilosophical version of naturalism defends a profound continuity between philosophy and science. Thus, philosophical problems, instead of being solved by purely a priori
 methods, can be solved or clarified through the methods of empirical sciences. Within metaphilosophical naturalism we can distinguish two kinds of positions:	(i)
Weak metaphilosophical naturalism made up of empirical philosophers who make use of science to help solving philosophical problems;

 

	(ii)
Strong metaphilosophical naturalism, defended by experimental philosophers, who seek to create empirical science themselves (or collaborate directly with scientists) to solve philosophical problems.

 



There are several problems with this new metaphilosophical position, as we will see in the next chapters of this book. One of the most relevant is something that Wittgenstein had already raised in relation to a possible naturalized aesthetic, that is, a purely descriptive aesthetic without any normativity: “The sort of explanation one is looking for when one is puzzled by an aesthetic impression is not a causal explanation, not one corroborated by experience or by statistics as to how people react” (Wittgenstein, 1966, p. 17). We will see if there is a way to bridge this metaphilosophical gap.
Moore famously stated:In Ethics, as in all other philosophical studies, the difficulties and disagreements, of which its history is full, are mainly due to a very simple cause: namely to the attempt to answer questions, without first discovering precisely what question it is which you desire to answer. (Moore, 1991, p. vii)

Perhaps this intuition by Moore has real value and will help us to make minimal progress in building more solid knowledge about the conscious mind.
But if this brief introduction to metaphilosophy presents so many varieties of what philosophical work is, what does that mean for the very definition of philosophy? An unsatisfactory answer is to affirm that philosophy is a variety of investigations practiced by professional philosophers: the ethicist does something different from the philosopher of the mind or of the logician. We continue, therefore, with a deflationary definition of philosophy.
In this perspective, philosophy is everything that universities and libraries catalogue as “philosophy” and it will be difficult to effectively understand what unites all the areas that are covered by this general concept. If that is the case, we find ourselves in the following situation described by Quine:Philosophy is […] one of a number of blanket terms used by deans and librarians in their necessary task of grouping the myriad topics and problems of science and scholarship under a manageable number of headings […] are grouped under “philosophy” makes neither man responsible for the other’s topic. (Quine, 1975, p. 228)

But is this deflationary version a good strategy? Note that it is based on purely descriptive foundations, that is, it empirically observes what philosophers from different fields do and concludes that there does not seem to be anything that unifies such different areas of inquiry. Can we find another strategy to define philosophy more accurately?
A different strategy follows with essentialism, the metaphilosophical position that argues that we can define concepts in an explicit and exhaustive way. See, for example, the attempt to define philosophy through a methodological essentialism: philosophy is any activity that makes use of a priori
 methods. If one accepts this, the definition includes much of mathematics and other formal disciplines that also make use of a priori
 methods. But this definition also excludes ways of doing philosophy perfectly incorporated into universities and research centres, such as experimental philosophy and, therefore, this strategy raises many problems that are difficult to overcome.
If, on the one hand, it seems that philosophy is too inclusive, then, on the other, it seems too exclusive. Can we consider that virtue is in the middle, as proposed by the Stagirite? The fact that we are not able to explicitly delimit the territory of philosophical research does not condemn the discipline itself from the start. As Wittgenstein said, the fact that the border between two countries is in dispute (e.g., in a war for territory) does not jeopardize the citizenship of all its inhabitants (cf. Wittgenstein, 1967: § 556).
Now, if the descriptive reflection of philosophy does not seem to offer a definitive answer to the question of what philosophy is in fact, this does not imply that we cannot do a better job in focusing on the normative reflection of philosophy, that is, not as philosophy is in fact practiced, but as it ought to be practiced.
Regarding the normative problem, there are two extreme strategies that are useful to analyse:	(i)
The strategy that defends the “philosophy-as-science” thesis;

 

	(ii)
The strategy that defends the opposite thesis, the “philosophy-different-from-science” thesis.

 



In (i), philosophy is seen as part of science and as having common purposes: rationalizations about the truth about the world, being a cognitive activity with an epistemic purpose. In (ii), it is stated that philosophy has distinct goals from science, being an activity that is fundamentally different from the previous one, not being cognitive and not being primarily concerned with the truth.
Of course, both metaphilosophical positions have doubtful clarity concerning what they argue for due to the lack of a precise explanation of what the central concept “science” means in both (i) and (ii). If we accept that the term “science” designates only the investigations of empirical science, that is, the attempt to read the world by the laws of nature through observation and experimentation, then most philosophers would include themselves in (ii), with only experimental philosophers being part of (i).
However, perhaps this way of defining “science” is too narrow: many sciences that are now fully accepted as such—such as theoretical physics—would also be excluded from that definition. Thus, if the term “science” includes, more broadly, formal methods of investigation such as mathematics or formal logic, then most philosophers would already be part of (i).
Perhaps this point to something that we have already intuited: we may be more successful if we consider philosophy as a continuum between (i) and (ii), instead of considering it as an unbroken end of a line that seems to us to be continuous. And as we see in this book, this may be the main mistake of some methodologies and the main advantage of others.
But before starting with that line of research, it is also necessary to briefly introduce the sub-area of the philosophy of mind, which this book focuses especially on: the philosophy of neuroscience.
1.3 The Philosophy of Neuroscience: Introduction and Analysis
The philosophy of neuroscience is a recent area that focuses on the analysis of the foundations and the methodologies of neuroscience as an empirical discipline. The goal of this area is to philosophically analyse the foundational questions raised by the sciences of the brain. Historically, a grounded interest in neuroscience for philosophy took place in 1950 with the emergence of theories of type-identity to solve the intricate mind-body problem.
Different versions were put forward by Place (1956) and Smart (1959), both pointing to the idea that neuroscientific information about the brain would have to make a fundamental contribution to solving the philosophical problem. A second stage takes place with the publication, in 1986, of the impactful book Neurophilosophy
 by Patricia Churchland, where, for the first time, research in neuroscience is presented to philosophers and research in philosophy is presented to neuroscientists and cognitive scientists.
However, there is some controversy in limiting the philosophy of neuroscience to neurophilosophy since the latter represents, as we will see later, a position with its fundamental principles and with a very precise and defined methodological focus, so it is more advantageous to interpret neurophilosophy as part of the philosophy of neuroscience, but not exhausting it entirely.
In this sense, we must distinguish between neurophilosophy and philosophy of neuroscience. The first focuses on the investigation of philosophical problems internal to neuroscience: the analysis of the theoretical concepts of neuroscience, the focus on the methodologies of neuroscience research, the epistemic connection between the various levels of study of neuroscience and its relationship with adjacent disciplines, such as psychology, artificial intelligence or psychiatry, the ontological assumptions of the area, the tools for the analysis of brain activity and the foundational issues, among others riddles.
We have, thus, adapting from Gold and Roskies (2008), three main focuses of the philosophy of neuroscience:
(5) Understand the form, structure and nature of neuroscience as a whole and as science;
(6) Analyze or explain concepts, principles, methods and fundamental issues of neuroscience;
(7) Elucidate traditional issues of philosophy by incorporating empirical data from neuroscience. (cf. Gold & Roskies, 2008, p. 2)

Let us see, briefly, the main questions of each of these research focuses in order to build an overview of it. Next, we will briefly analyse the relationship that the philosophy of neuroscience has with other adjacent areas of philosophy.
1.3.1 Nature and Structure of Neuroscience
A first philosophical problem that arises with neuroscience is to perceive its fundamental nature as a field of research. This is primarily fundamental considering an essential characteristic of this area: being poor in theory and rich in empirical data. In theoretical terms, neuroscience assumes a radical and simplistic physicalist assumption with computational variations with no place for any kind of exception to models based on the laws of physics and chemistry. Such absence of fundamental theories may be a sign of the lack of maturity of this area of research that tries to, methodologically, emulate the queen of sciences—physics—being very far from it, both in terms of the explanatory power of the phenomena it intends to explain and in the predictive power of its conclusions.
Although there is an absence of a general theory—such as the theory of general relativity in physics—that can serve as a meta-foundation to explain all mental and/or brain processes, neuroscience as a discipline is a very rich area in empirical data that give rise to particular theoretical models that can serve as a basis for the explanation of specific brain functions, such as perception, memory or consciousness.
The central point of these models is that they only apply to the phenomenon they want to explain (e.g., perception) and do not serve as an explanation for another mental phenomenon (e.g., memory), so that each phenomenon will have a particular model that cannot be replicated to explain another mental phenomenon (cf. Gold & Roskies, 2008, p. 4).
Despite the epistemic limitation of these particular models and the lack of a general and unifying theory, neuroscience has produced a lot of empirical knowledge: we know how a neuron processes information received from another neuron, we know the anatomical and cellular structure of various types of nerve cells and we know how different neurons work together to create neural networks that are activated in specific functions, among other similar empirical information.
Nevertheless, the nature of this empirical science is philosophically vague: it is a rich set of data and facts about the brain and the nervous system in general, innumerable particular models for different phenomena, but it lacks a unifying and general theory that epistemically unites this enormous volume of experimental knowledge.
These characteristics oblige us to draw conclusions about the nature of the discipline itself: is this a sign of the immaturity of neuroscience, when compared to classical sciences, such as physics? Does the lack of a fundamental and unifying principle limit neuroscience as a science? Do we have any sustainable and causal knowledge—which is not vague and merely correlational—about the functions of the brain and its relation to the mental capacities? Does this science have an exceptional nature that differs from more mature sciences? (cf. Hardcastle, 1999).
In the same line, there are considerations that the philosophy of neuroscience can raise regarding the philosophy of science, that is, the way we understand how a science ought to be. An example that receives special attention in Chap. 3 is the defence of reductionism and its relation to levels of explanation, from psychology to empirical neuroscience: is this reduction plausible and desirable? Do we gain explanatory and predictive power with such a manoeuvre? What happens to the phenomena and concepts that served as the basis for the reduced science (e.g., Freud’s unconscious)?
All of these problems raise interesting considerations about the nature of the discipline, this being one of the first concerns of the main focuses of the philosophy of neuroscience.
1.3.2 Concepts, Principles and Methods of Neuroscience
A second focus of the philosophy of neuroscience is to identify fundamental concepts and principles of neuroscience. Since the birth of this discipline, neuroscience has assumed, for example, the principle of functional localization, which is the idea that particular brain functions (e.g., visual perception) are related to particular anatomical localizations (e.g., primary visual cortex) (cf. Mundale, 2002; Hardcastle & Stewart, 2002; Lloyd, 2000). This principle is very relevant, philosophically, because it methodologically influences the very empirical research in neuroscience: the way in which neuroscientific experiments are designed and, mainly, the way in which data are interpreted.
Therefore, this principle raises numerous philosophical questions. If we make a strong reading of the principle, we consider that, in fact, specific parts of the brain are causally related to specific mental phenomena. This interpretation is, as we understand, epistemically demanding, presupposing doubtful ontological consequences that need to be proved and cannot be assumed in advance.
However, a weak reading of the principle can also occur: we can read the principle as a methodologically useful metaphor for accumulating information about the human brain, although the ontological consequences of such knowledge remain neutral.
The technological development of the area itself, that is, the development of more sophisticated neuroimaging techniques (e.g., fMRI), may call this principle into question, particularly with the discovery that several distinct and highly differentiated areas of the brain are involved in mental processes that were previously believed to be specific to one part of the brain (cf. Haxby et al., 2001; Hanson et al., 2004).
Another fundamental question relates to the methodology of most brain research techniques: what relationship can we infer between the data collected by neuroscientists, the brain structures activated during measurements and the investigated cognitive functions? (cf. Gold & Roskies, 2008, p. 7).
As we can see, these debates presuppose countless conceptual and methodological clarifications that fall within the scope of the philosophy of neuroscience; these being a second relevant focus in this area.
1.3.3 Traditional Issues of Philosophy and Neuroscience
The philosophy of neuroscience also focuses on the study of concepts and phenomena that were previously studied exclusively by philosophy. One of these main phenomena is the existence of the conscious mind: how can a set of particles without consciousness, (e.g., electrons, atoms and molecules), combined together in a specific way, create a conscious and subjective experience? This question has a long tradition in the history of philosophy: the Cartesian dualistic explanation is one of the most relevant contributions of traditional philosophical research.
However, as we will see next, the method of traditional philosophy may not be sufficient to deal with consciousness in a physical world: it may be necessary to combine some of the philosophical tools with the tools of neuroscience or, more radically, to use only the latter at the expense of the former.
The belief that only through subjective and introspective reporting one can gain knowledge about consciousness has been replaced by a third-person approach that seeks to accurately identify, among other phenomena, the neuronal correlates of consciousness (NCC) (cf. Crick & Koch, 1998, 2003). Such progress raises questions about the concept of consciousness itself: does the concept of consciousness still make sense here? Are there two fundamental aspects of this concept, as argued by Ned Block (2005), which distinguishes between access consciousness and phenomenal consciousness?
If so, these questions require a critical assessment of the varied scientific results that can be interpreted in different ways depending on the theoretical assumptions made about the phenomenon to be investigated in question (cf. Gold & Roskies, 2008, p. 9). This work, specifically focused on consciousness, but also on other phenomena traditionally studied by philosophy, is a third focus of the kind of research that a philosopher of neuroscience seeks to do.
1.3.4 Philosophy of Neuroscience, Relationship with Other Areas of Philosophy and New Research Areas
Of the three main focuses briefly described in the previous sections, it makes sense to note that the major issues in this area of research are in direct or indirect contact with other areas of philosophy, such as epistemology, metaphysics or ontology, philosophy of mind and philosophy of science, among others. Let us see some juxtapositions in this regard:	Philosophy of Mind: this sub-area of philosophy studies central problems linked to the human mind. Are the mind and the brain, ontologically, distinct? Or, on the contrary, do they share the same substance? This is a debate that arises with the traditional mind-body problem. A different problem in this area has to do with the content of our perception: when we perceive an object in the world, for example, a flower, do we have a direct relationship with that object? Or is this relationship indirect? Or are we only able to perceive an idea of that object, not being able to access the object itself? These questions are part of the problem of perception. The problem of other minds, that is, if it is justified to attribute minds to other people or robots, considering that one can only have access to its physical and/or verbal behaviour, is also another problem studied in the area. Now, the relationship between these problems and the philosophy of neuroscience becomes clear: if neuroscience shows us, in some way, that the mind is nothing more than a product of brain activity, then this knowledge solves, for example, a traditional problem of philosophy of mind, namely the mind-body problem. The complete knowledge of the human brain may also influence the way in which we can conceive conscious artificial intelligence and so on.

	Epistemology: given that neuroscience is focused on understanding and explaining the functioning of a particular biological system, the nervous system, such an understanding can run into various problems of epistemology, including the nature and justification of knowledge, the plausibility of scientific theories and beliefs and the relationship between knowledge of the brain and its epistemic capacities, among other problems (cf. Churchland, 2002, p. 270; Northoff, 2004, p. 208). One can even speak of a neuroepistemology, as advanced by Zambrano (2012). Does the knowledge obtained by neuroscience have sufficient strength to be interpreted as a fact of the world? Is this knowledge justified by the call for mere experimentation, or is it something more necessary? These and other questions come into contact with epistemology.

	Metaphysics: one of the main focuses of the philosophy of neuroscience is the study of the ontological status of the human mind. Such a focus requires metaphysical considerations that are influenced by the knowledge offered by neuroscience. For example, if eliminative materialism is correct, then mental states are reduced to brain states, and such a reduction ontologically clarifies the status of the human mind as being material and as being part of the explanatory scope of the laws of nature (Churchland, 1986). Other problems can be clarified by empirical research. For example, if it is shown that our decisions are not free, but that our brain has already predefined the action we believed to be free, such knowledge will have a direct impact on the metaphysical problem of determinism—the idea that everything in the universe is already determined by the laws of nature, including human action—versus the existence of free will—the thesis that we can choose between various actions and that this choice is not predetermined by other factors external to one’s choice (cf. Libet, 1985).

	Philosophy of Science: one of the main goals of the philosophy of science is to offer a precise definition of explanation. One of the main approaches to this concept argues that the explanation of a phenomenon requires a logical deduction of specific laws in relation to the phenomenon that is to be explained in the first instance (cf. Mandik et al., 2001, p. 8). This approach, known as the deductive-nomological model, relates general laws to particular events. In addition to explaining phenomena or events, this approach can also be applied to the relationship between a particular science and a more basic science, where the different conceptual vocabularies are related with the aim of reaching a derivation between the reduced science and the most basic science. This approach has been historically criticized for defending that the logical reasoning that serves as the foundation between the indicated relations is fallacious, committing the fallacy of the affirmation of the consequent (cf. Popper, 1959). Other criticisms of the deductive-nomological approach are raised, as in Kuhn (1970) or Betchel and Richardson (1993). Now, the point we want to focus on is that this debate directly affects how we can understand the discipline of neuroscience and its relationship with other sciences, such as psychology or cell biology. Therefore, the knowledge of neuroscience and its methodologies raise relevant philosophical considerations that must be considered in relation to the philosophy of science.



It may also be the case that there is a renewal of traditional areas of philosophy and the creation of new multidisciplinary areas, such as neuroethics or neuroaesthetics. Let us see some illustrative examples:	Neuroethics: this recent area assumes the fundamental idea that research and progress in neuroscience can elucidate or illuminate some of the traditional ethical problems investigated by moral philosophy (cf. Roskies, 2002). The main goal of this area is to try to relate aspects of the neurobiology of moral behaviour with ethical problems and its possible solutions. Take into consideration the famous mental experience advanced by Philipa Phoot, the “trolley problem”. Neuroscientists took this philosophical exercise and tried to analyse what goes on in the agents’ brains when they are making the choice—changing the button or pushing the man or not doing anything. Studies in neurobiology have shown what goes on in the brain during the presentation of the dilemma and the consequent choice—but not what we should do. Through brain mapping, the investigation found that, in the first version of the exercise, people “use” more the orbitofrontal and the ventromedial part of the brain, where the sense of equity, logical thinking and rationality are “located”. In the second version of the dilemma, most of the brain activity is centred on the amygdala, the area which is responsible for emotional responses. What happened to most people when they said “yes” in the first version and “no” in the second version is that, in the first case, they made a cold and distant analysis of the scenario, using logical thinking, while, in the second case, people imagine themselves in the situation of having to literally push a person, causing an emotional response (cf. Greene et al., 2004). Now, this is an example of the kind of knowledge that we can originate by crossing neuroscience with ethics, and this crossing seems to legitimize talking about a discipline independent from both neuroscience itself and ethics or moral philosophy.

	Neuroaesthetics: something similar happens with the recent discipline that combines philosophy of art or aesthetics with neuroscience. Given that the aesthetic experience is, at least partially, an experience that involves the mechanisms of perception—mainly visual, but also auditory or sensitive—this area seeks to investigate the neurobiology associated with specifically aesthetic perception. Key publications in this area are Zeki’s Inner Vision (2000), where the author argues that modern art is influenced by the way the visual system works, or the analysis Mona Lisa’s smile presented in Vision and Art: The Biology of Seeing (2002) by Margaret Livingstone, who argues that the mysterious aspect of the Mona Lisa’s smile is the result of the anatomy of each observer’s retina. This is an example of the sort of knowledge that is generated in this new area of research.



Thus, we realize, this way, that we are dealing with a complex discipline with many and diverse implications for other areas of philosophy, or even new disciplines. This complexity is an interesting challenge since it forces the investigation to jump from area to area, crossing concepts, methods and theses of each one, originating new ones or challenging conceptions that are more traditional.
Some basic knowledge of neuroscience as an empirical discipline remains to be presented very briefly in this introduction, in order to assist several debates that take place in the remaining chapters and that necessarily involve the discussion of knowledge of the brain sciences.
1.4 Brief Introduction to Neuroscience
It can be argued that the first reflections on the brain take place with the ancient Greeks, who believed that the heart was the seat of intelligence, feelings and consciousness.4 The father of medicine, Hippocrates, argued, on the contrary, that these “mental” capacities were related to brain functions, having observed that particular injuries in the brain cause paralyses, loss of movement, dementia or loss of memories, thus associating these capabilities to the brain. Later, Aristotle also considered that mental functions “happen” in the heart, relegating the brain to a mere blood-cooling system.
We would have to wait for the Roman Empire for mental functions to return to the brain, by the physician Galen and, a millennium later, Vesalius, considered the father of modern anatomy, who argued that the brain’s ventricles and its fluids were related with perception, thought, consciousness or intelligence.
Furthermore, he argued that the surrounding tissues—the white and the grey matter, now considered fundamental parts—would have only a supporting role to the ventricles and fluids. Interestingly, due to this very particular association, Vesalius would come to defend that this fact explained why our intelligence and conscious experience was also fluid and oscillating—literally (cf. Northoff, 2014, pp. 73–74).
Although a fully formalized neuroscience has only been around for 50 years, the most “scientific” and least speculative first steps of this young science began in 1810 with the phrenology project of Franz-Joseph Gall and J. G. Spurzheim, who sought to assign specific functions to different parts of the brain. These functions ranged from language to hope and self-esteem. Critical reactions to this localization method immediately arose.
In 1824, experimental physiologist Jean-Pierre Flourens rejected the fundamental idea that certain functions were confined to certain specific regions of the brain. In England, neurologist Hughlings Jackson, with his work with epileptic patients, noted that many different regions of the brain contributed to the same function. Finally, in 1861, the famous case reported by Paul-Pierre Broca appeared, which seemed to confirm that an injury in a certain area of the brain—the left frontal lobe, which would later be known as the Broca’s area—originated a specific injury.
This was the topic chosen by the German neurologist Karl Wernicke for his PhD. In 1876, he studied a stroke victim who was able to speak almost normally, but everything he said made no sense. Later, the works of Camillo Golgi—who had developed a staining technique that allowed the identification of individual neurons through liquid silver—allowed the visualization of a single neuron.
Applying this method, the Spanish doctor Santiago Ramón y Cajal would discover that, contrary to what was thought until then, neurons were unique entities, with a determined unitary nature. In addition, he discovered that the transmission of electrical information occurred only from dendrites to axons and not bidirectionally, as it was advocated until then.
These discoveries caused great astonishment to the intellectuals of the time, who were starting to be able to link mental aspects to specific parts of the brain, which would indicate some necessary relationship between them. This can be identified in the works of the English neuroscientist Charles Sherrington who, despite supporting a kind of Cartesian dualism (as we will see in the next chapter), started to identify the true nature of the spinal cord as the centre of reflexes, as well as the role of the cerebral cortex for the production of the reflex response.
Equally relevant to the development of neuroscience was the study of neurological diseases. Erwin Strauss, Kurt Goldstein and Hartmut Kuhlenbeck investigated the injured brain of several World War I soldiers. First, they focused on the particular location of these injuries; then, they observed their behaviour and cognitive functions; finally, and interestingly, patients were asked how their injuries affected the experiences of their body and their relationship with the world, indirectly connecting phenomenal descriptions of consciousness to neuronal characteristics of the brain. We will see, in Chap. 4, the importance of connecting phenomenology with neuroscience (cf. Northoff, 2014, pp. 75–76).
The progress of neuroscience is also associated with technological development tools to study the brain more directly. One of the first relevant moments of this relationship happens with the German researcher Hans Berger, who recorded, for the first time, electrical activity in the skull of human beings. Having refined this technology over the years, in the 1930s, he achieved the technique of electroencephalography (EEG), managing to identify, through its application, particular rhythms and fluctuations of electrical activity in the brain, such as the famous “alpha wave”, with frequencies between 8 and 12 Hz.
Other relevant technologies that emerged were the positron emission tomography (PET) and the functional magnetic resonance imaging (fMRI), which do not directly measure electrical activity, but rather measure biochemical and metabolic activity or concentration. For example, using fMRI, we can measure the exact release of the number of oxygen molecules in the neuron and, subsequently, infer the value of the electrical activity. PET makes use of radioactive substances to identify specific receptors or different biochemical balances.
The big difference between EEG and fMRI/PET technologies is the kind of resolution that we can achieve. With the first, we have a high-resolution measure of time (in the order of milliseconds), but low spatial resolution. While with fMRI/PET, we achieve high (very detailed) spatial resolution and little temporal resolution (in the order of seconds) (cf. Northoff, 2014, pp. 81–83).
Therefore, we are left with a very brief introduction to neuroscience, clarifying the relevance of empirical evidence—and less of the a priori
 tools of philosophy—in the development of this area of investigation. Next, we will begin our reflection by analysing the Isolationist Approach to the methodological problem between neuroscience and philosophy.5
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Footnotes
1We focus only the methodological aspect on the concepts of qualia and Information, and not a substantial discussion on its nature and ontology, given that the intent of our project is primarily the methodological discussion, that is, to understand how the methodologies’

 assumptions influence how the two concepts are defined.

 

2For an analysis of the distinction between explicit and implicit metaphilosophy with a special focus on the second, see Joll (2010).

 

3Translate from Portuguese.

 

4Section based on Georg (2014, pp. 69–90). All references can be found there.

 

5A very useful introduction to this area of study can be found in Churchland (1986, pp. 35–235). A more detailed analysis can be found in Kandel and Schwartz (1981).
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In this chapter we introduce the first approach that tries to deal with the problem presented in the introductory chapter. This approach, called the “Isolationist Approach” or the methodological isolationism, seeks to give a direct answer to the problem: this, in fact, does not exist, being just an obscure theoretical confusion. Therefore, the main arguments present in the book Philosophical Foundations of Neuroscience (2003), by the philosopher Peter Hacker and neuroscientist Max Bennett, will be presented, a work that perfectly exemplifies this type of approach. In addition, we try to demonstrate why Hacker and Bennett may be mistaken in their metaphilosophical assumptions, specifically about the definitions of philosophy and neuroscience. We conclude that, although their theses do not seem plausible to be supported, they point to interesting ideas that should merit further reflection and studies.
The most recent discussions of contemporary philosophy of mind have raised interesting questions about the method it should adopt to deal with the major problems in its scope of research. An a priori
 solitary philosophy has been (tentatively) incorporating the results of research in neuroscience and cognitive science in general.
However, such an approach may be ineffective. After all, philosophy has existed since, at least, Ancient Greece, and its method seems to have nothing to do with the recent discipline of neuroscience, which has not been a formalized and systematized field of study for more than fifty years. On the one hand, very succinctly, we have the logical-argumentative method of philosophy, which seeks to analyse propositions and arguments; on the other, we have the method based on the observation and experimentation of neuroscience.
The scientific literature in the area has addressed several problems that are difficult (if not impossible) to solve, both with the use of philosophical methods and with the use of the neuroscientific methods. Is there, then, room for a methodological fusion that can guide the investigations towards the long-awaited progress?
We analyse a negative answer to this question below, which seeks to claim that the two disciplines are essentially different and, therefore, cannot work together.
2.1 Isolationism Approach
A possible answer to the methodological problem is the Isolationist Approach, which can also be called “Methodological Parallelism” (cf. Northoff, 2014, p. 144). Its designation offers some clues: it is “isolationist” because its main statement is to assert that philosophy and neuroscience cannot work together, since they are two dissimilar and, therefore, isolated disciplines. The first deals with logical possibilities and the rigorous analysis of arguments and propositions—an essentially a priori
 methodology. The second deals with empirical research and data—an essentially a posteriori
 methodology.
Thus, it is simply incorrect, according to this approach, to accept that two disciplines as distinct in terms of their methods and goals can work together to deal with the big problems that the conscious mind causes to contemporary science. Both are mutually independent and cannot be confused.
See the following comment that points in this direction:
Isolationist projects are based on the assumption that the findings of the natural sciences, neuroscience included, do not directly influence the practice of philosophy, as at least some aspects of philosophical reflection are independent of empirical facts investigated by scientists. (Brozek et al., 2013, p. 16)

To demonstrate this type of perspective on the methodological problem, an important example that illustrates the isolationist response perfectly is presented. In the acclaimed book Philosophical Foundations of Neuroscience (2003), neuroscientist M.R. Bennett and philosopher P. Hacker presented an analysis of the language used by the various cognitive neuroscientists to describe their investigations and experiments.
This work, considered by many as “the most significant contribution to philosophy of mind in recent years” (Kenny, 2013, p. xvii), “by examining thoroughly and carefully the pretensions of cognitive science to have superannuated philosophical psychology” (Kenny, 2013, p. xvii), seeks to be an explicit defence of this first response to the methodological problem.
Its main objective is to demonstrate the countless conceptual confusions that have influenced neuroscience, from its foundation to the present. Briefly, it is argued that neuroscientific concepts are, by definition, different from philosophical concepts. The latter are purely logical, being about sense and meaning. Neuroscientific concepts, by contrast, are about truth and reality.
For example, the concept of prefrontal cortex activity has no sense or significance in itself. It is a pure fact that can be observed and measured. This is fundamentally different from philosophical concepts: the concept of free will has a meaning and a semantic context. There is a difference in principle, and, therefore, we cannot unite the two concepts. The interaction between philosophy and neuroscience is thus considered impossible.
See the following quote from the authors that points in this direction:
Empirical questions about the nervous system are the province of neuroscience. It is its business to establish matters of fact concerning neural structures and operations. It is the task of cognitive neuroscience to explain the neural conditions that make perceptual, cognitive, cogitative, affective and volitional functions possible. Such explanatory theories are confirmed or infirmed by experimental investigations. By contrast, conceptual questions (concerning, for example, the concepts of mind or memory, thought or imagination), the description of the logical relations between concepts (such as between the concepts of perception and sensation, or the concepts of consciousness and self-consciousness), and the examination of the structural relationships between distinct conceptual fields (such as between the psychological and the neural, or the mental and the behavioural) are the proper province of philosophy. (Bennett & Hacker, 2003, p. 1)

There is, therefore, a clear delimitation on the part of the authors between the two disciplines. Its focus of study is clearly identified and not problematic: neuroscience must deal with problems of establishing whether a certain statement about the human mind is true or false. Philosophy, on the other hand, should focus on the meaning (or lack of meaning) of that same proposition.
Why is that the case? This position comes from the fact that the authors support the following metaphilosophical assumption: conceptual questions about x are prior (methodologically) to the truth or falsehood of x. Conceptual analysis determines not what is true or false, but what makes or does not make sense (cf. Bennett & Hacker, 2003, p. 2).
For this very reason, it is false that philosophy can contribute positively, at least directly, to the empirical research of neuroscience since conceptual questions cannot, by definition, be informed by empirical research naturally coming from neuroscience.
Let us see the argument that summarizes the isolationist thesis:	(1)
Philosophy is methodologically based on the a priori
;

 

	(2)
Neuroscience is methodologically based on the a posteriori
;

 

	(3)
A priori
 and a posteriori
 methodologies are incompatible;

 

	(4)
Therefore, philosophy and neuroscience are methodologically incompatible.

 



Thus, we can clearly see the basic structure of Isolationist Approach to methodological problem: since (3) is assumed, that is, different methodologies are incompatible with each other, and since (1) philosophy is based on a kind of methodology, a priori
, and (2) neuroscience is based on a different kind of methodology, a posteriori
, the isolationist thesis follows in (4): philosophy and neuroscience are methodologically irreconcilable.
2.1.1 Concepts Precede Facts
A second theoretical

 step in this approach involves the assertion that the concepts and the conceptual relationships worked by philosophy are already presupposed by the empirical investigations of neuroscience. Consequently, neuroscience can do nothing to solve the traditional problems of philosophy.
Bennett and Hacker demonstrate philosophy as a way of elucidating our language, thus being distinct from the scientific enterprise. The purpose of this clarification is to distinguish logically what makes sense from what does not make sense.
Take into account the following statements by three influential neuroscientists:	(5)
F. Crick: “What you see is not what is really there; it is what your brain believes is there. … Your brain makes the best interpretation it can. […] Your brain combines the information provided […] and settles on the most plausible interpretation of all” (Crick, 1995, pp. 30–57).

 

	(6)
G. Edelman: “The brain categorizes, discriminates, and recombines the various brain activities occurring in different kinds of global mappings” (Edelman, 1994, p. 109).

 

	(7)
A. Damásio: “Our brains can often decide well, in seconds, or minutes […] they must do the marvelous job with more than just pure reason” (Damásio, 1996, p. 173).

 



Is there any problem with (5), (6) and (7)? At first glance, they seem perfectly plausible statements made by prestigious neuroscientists. After all, why would reputable scientists make wrong statements about their own research? In fact, it does not seem to be problematic to claim that the brain categorizes, discriminates, decides, sees or makes interpretations, something that is affirmed by any neuroscientist regularly, whether in informal lectures or in peer-reviewed publications.
However, for the authors of this first approach, the three statements make flagrant conceptual errors that perfectly highlight the role that philosophy must have in this debate.
Specifically, the isolationists argue that many current neuroscientists make a fallacy—although the details are different from author to author, they all make the same logical error—by taking the predicates that are applied to the “whole” and improperly applying them to the “parts”. This mereological fallacy, as one might call it, is described as follows:
(MF) “The principle that psychological predicates which apply only to human beings (or other animals) as wholes cannot intelligibly be applied to their parts”. (Bennett & Hacker, 2003, p. 73)

The psychological predicates of (5), (6) and (7) cannot be applied to part of the human being—her/his brain—since they can only be applied to the whole: the entire person. Failure to follow this rule leads to committing (MF), which, for the isolationists, is seen as an error that determines the epistemic quality of the scientific project of the study of the brain.
Interestingly, (MF) is the application of a more general form of conceptual truth, which Aristotle presented in the past: “saying that the soul is angry is as if someone says that the soul weaves or builds. For it is certainly better not to say that the soul feels sorry, learns or thinks, but that a man does it with his soul” (apud Hacker et al., 2007, p. 131; Aristotle, DA 408b 2–15).
The second, more direct, source of inspiration is a paragraph by Wittgenstein:	(8)
“Only of a human being and what resembles (behaves like) a living human being can one say: it has sensations; it sees; is blind; hears; is deaf; is conscious or unconscious” (Wittgenstein, 1953, p. 281).

 



We will leave the analysis of (8) for later. First, let us demonstrate how, according to the authors, (MF) currently exists in neuroscience. Interestingly, the authors not only present the conceptual malaise but also offer a diagnosis.
According to Bennett and Hacker, we can learn a lot from an area by looking at its history. With the appearance of neuroscience, conceptual and logical problems emerged in parallel—as occurred in many other scientific areas—that created a confused neuroscience with an ambiguous language that requires elucidation. And this is where, according to the authors, the role of philosophy starts.
As we saw before, Charles Sherrington can be considered to be part of the first generation of neuroscientists. The scientist helped to clarify the true nature of the spinal cord as a reflex centre, as well as the role of the cortex in the production of reflexes (cf. Bennett & Hacker, 2013, pp. 231–236). His scientific contribution is clear.
Despite this, Sherrington defended a Cartesian dualism, considering that the mind and the brain are two distinct substances. In the words of the author: “[…] but, the mind proves refractory to description by physics and chemistry. It belongs to the unable-to-be-sensed, the insensible, where physical and chemical have no place” (Sherrington, 2009, p. 339). For the English neuroscientist, the category of the (immaterial) mental or psyché is in opposition to all other phenomena of nature, thus facing “two phenomena of [different] categories” (Sherrington, 2009, p. 318).
According to Bennett and Hacker, Sherrington did not understand that the problem of the relationship between the mind and the brain/body was not an empirical problem, but, rather, a conceptual one (cf. Bennett & Hacker, 2003, p. 45). Thus, he affirmed several ideas that, for the isolationists, do not make any sense, such as:	“There too the body’s thinking seems to be done for it, namely, in the brain” (Sherrington, 2009, p. 237).

	“I have seen the question asked ‘why should mind have a body?’ The answer may well run, ‘to mediate between it and other mind’” (Sherrington, 2009, p. 261).



Now, according to Hacker, all of these ideas are confusing: in fact, it is not the body or the brain that “owns” a mind; rather, it is people who have minds and bodies, following (MF). The brain also does not “have” sensations, but only we humans (and some animals) have sensations. Similarly, the body does not produce any thought, nor does the brain: only people think, because the brain does not think about anything. The fact that only human beings who have a functional and healthy nervous system can think about anything does not seem to imply that we think with the brain, just as we do not walk with the legs but with the whole body and do not see with the eyes, being the eye only part of the process of seeing that extends to many other parts of the body (cf. Bennett & Hacker, 2003, p. 45).
Sherrington, when addressing the mind-body problem through the Cartesian magnifying glass, also inherited the problem of explaining how there can be an interaction between two substances so different from each other. He stated:
Ignorance of the ‘how’ of the tie between the brain and the mind […] is no fault of those who study the mind or of those who study the brain. It constitutes a disability common to both of them. A liaison between them is what each has been asking for. That there is a liaison neither of them doubts. The ‘how’ of it we must think remains for science as for philosophy a riddle pressing to be read. (Sherrington, 2009, p. 240)

Consequently, by inheriting the Cartesian conception (as we shall see), the problem is also inherited. Now, the problem of the mind-body relationship could not arise from an Aristotelian conception of mind or psyché. It is known that Aristotle was one of the first thinkers who tried to detail the functioning of the human body and explain how the body could cause movement. It is within an Aristotelian framework that the first rudimentary neuroscientific questions arise, complemented by Galen at the beginning of the first millennium, and developed by Nemésio, which would remain for more than a thousand years with Avicenna (980–1037), Antonio Guainerio (1440) and Leonardo da Vinci (1452–1519), all of whom accept different versions of ventricular doctrine (cf. Bennett & Hacker, 2003, pp. 12–16).
Aristotle conceived the soul, or psyché, as the relation of human capacities and the different organs that constituted the human being. For the Stagirite, the soul is not something that one owns, but something extra that complements the living being. On the contrary, the soul, which will be tripartite in nutritional, rational and sensorial, encompasses the essential functions of the human being. The soul and the body are, in the Aristotelian conception, something that exists in parallel: thus, thinking, feeling, perceiving, memorizing and so on are psychological functions of the human being as a whole, and not something that the soul or the body does individually (cf. Bennett & Hacker, 2003, pp. 13–15).
This ventricular doctrine will be debated with the publication, in 1542, of the book De Naturali parte Medicinae by Jean Fernel, where the term “physiology” would appear for the first time. Fernel, influenced by St. Thomas Aquinas, will alternate the Aristotelian conception, conceiving the rational soul of the human being as something that is separable and independent of the body; the latter being able to die, while the soul remains immortal. Let us have in mind that St. Thomas Aquinas would try to reconcile two perspectives that are deeply difficult to harmonize: he tried to reconcile the teachings of what he considered to be “the philosopher”, Aristotle, with the principles of Christianity.
Thus, Fernel, based on more or less rigorous experiments and observations, concluded that some of our acts are involuntary, without any influence from the soul, such as the movement of the eyes or breathing. But these observations were interpreted in an Aristotelian context of teleological explanations that would no longer make sense with the successes of mechanistic explanations that appear with the advent of Kepler’s astronomy and Galileo’s physics (cf. Bennett & Hacker, 2003, p. 25).
Descartes, supported by the idea that all human physiology could be explained in mechanical terms, would substantially alter the view he would receive from Aristotelian scholasticism on four fundamental points:	(i)
The psyché or the mind that, in Aristotle, was only one part of the (tripartite) soul as a whole becomes, with Descartes, the soul in its entirety. The remaining parts of the soul described by the Stagirite are no longer, with the French philosopher, a fundamental function of the mind; this function being displaced to the body, leaving only the soul as a principle of the self, of thoughts and of consciousness;

 

	(ii)
The scholastic-Aristotelian mind is reconceptualized by Descartes, ceasing to be only focused on the functions of reasoning and will; instead, it includes sensations, perceptions, imagination and animal appetite—all of these functions will be part of what is considered “thinking” (cf. Descartes, 1978, p. 60). Hereby, the mind ceases to be a mere intellect, and becomes res cogitans;

 

	(iii)
Descartes defended, contrary to the unitary view of scholasticism (which claimed that human being is one being) that human being is an entity composed of two fundamentally different substances, although closely related;

 

	(iv)
Finally, Cartesianism will argue in favour of a dualistic view of the world: matter would have extension as its fundamental property, and the physical and biological processes would all be explained mechanically. Human beings, however, would have another fundamental property: the soul would become thought, in the expanded Cartesian sense indicated in (ii) (cf. Bennett & Hacker, 2003, pp. 25–27).

 



This is the conceptual framework that Sherrington receives and applies in his empirical research. Interestingly, he noted that science was powerless to solve the mind-body problem.
“But between energy1 and mind science found no ‘how’ of give and take. […] To man’s understanding the world remained obstinately double”. (Sherrington, 2009, p. 251)
[…] In fact natural science repudiates it as something outside its ken. (Sherrington, 2009, p. 291)

In this sense, the 1932 Nobel Prize for Medicine will continue a long line of thought that identifies in reductionism a philosophical task that is impossible to be achieved: “the two [mind and brain] […] remain refractorily apart. They seem to me disparate; not mutually convertible; untranslatable the one into the other” (Sherrington, 2009, p. 312).
Although he changed the role of the Cartesian pineal gland, which would serve as a central point of psychophysical interaction, Sherrington—according to Hacker—did not realize that the foundation of the mind-body problem was not due to empirical or scientific ignorance, but to a conceptual confusion intrinsic to the theoretical foundations of the dualistic framework between the mind and the brain/body (cf. Bennett & Hacker, 2003, p. 47).
A disciple of Sherrington, Wilder Penfield, who can be considered as belonging to the second generation of neuroscientists, said the following about the issue:
After years of striving to explain the mind on the basis of brain-action alone, I have come to the conclusion that it is simpler (and far easier to be logical) if one adopts the hypothesis that our being does consist of two fundamental elements […] because it seems to me certain that it will always be quite impossible to explain the mind on the basis of neuronal action within the brain. […] I am forced to choose the proposition that our being is to be explained on the basis of two fundamental elements. (Penfield, 1975, p. 80)

Although he tried to explain the mind by appealing only to the mechanisms of the brain, Penfield would later embrace the dualism inherited from his master.
Like Sherrington, Penfield bases his belief on rudimentary scientific evidence whose results were misinterpreted according to a Cartesian conceptual approach. The phenomena that most impressed the Canadian neuroscientist were the following: (a) epileptic automatism and (b) cortical electrode stimulation. In relation to (a), when a patient enters an epileptic state, he enters an automatic state of action, not consciously registering any movement, so he is in a condition of temporal absence with no memory of what happens during the attack.
During epileptic interference with the function of this gray matter […] consciousness vanishes and, with it, goes the direction and planning of behavior. That is to say, the mind goes out of action and comes into action with the normal functioning of this mechanism. (Penfield, 1975, p. 47)

Thus, for Penfield, (a) would cause a “turning off of the mind”, given that, during an epileptic attack, the brain would start to control the mind that previously had that control.
In relation to (b), using electrical stimulation techniques in specific areas of the brain, Penfield noted that he could influence the behaviour and the actions of patients with these stimulations, causing, for example, a patient to be unable to describe an image (e.g., of a butterfly) due to the electrical interference in question or raise an arm without consciously realizing that movement. He would conclude from these facts that the role of the mind would be to select the concepts that would later influence the higher mechanisms of the brain which, in turn, would causally influence the speech mechanism (cf. Penfield, 1975, p. 52). Accordingly, he concludes that it is the mind that “reasons, understands and decides” (Penfield, 1975, pp. 75–77), with the superior cerebral mechanism being the place where the mental would encounter the cerebral (cf. Penfield, 1975, p. 63).
Bennett and Hacker, again, refute all of this by pointing out Penfield’s mistakes. Firstly, Penfield accepted his master Sherrington’s view that the mind was an independent substance, which he would call a “fundamental element”, having identified the self in the mind, attributing to it human psychological capacities and the role of causal agent that influences the actions of the body (cf. Bennett & Hacker, 2003, pp. 62–64). But, as we have already noted, for the isolationists, the mind is not a substance, but the psychological capacities of human beings. Hence, the subject of these capacities is not the mind, not even the brain, but the person as a whole: it is the person who decides, thinks, understands, and not the mind, or parts of the brain (cf. Bennett & Hacker, 2003, p. 63).
Secondly, Penfield embraced the methodological assumption that it is an empirical question whether the brain is responsible for the mind or whether they are two different substances and that this would require a scientific clarification through subsequent empirical data.
Now, following the same line of criticism, neither the brain nor the mind are subjects of psychological capacities or functions, and we do not need to accept what the authors call the “Penfield’s dilemma”. Deep down, Penfield was right when he considered that he could not explain behaviour, on the one hand, and consciousness, on the other, by appealing only to brain activity; but the neuroscientist was mistaken that this was due to the lack of an empirical hypothesis to be discovered, and not to a mere conceptual confusion as the isolationists argue (cf. Bennett & Hacker, 2003, p. 51).
Therefore, if we accept these conceptual considerations, neither (a) nor (b) function as empirical evidence for the dualistic hypothesis: what actually happens is that (a) and (b) prove that these phenomena temporarily diminish some human psychological capacities.
The relevance of this brief analysis of the first and second generations of neuroscientists is, fundamentally, the assertion of traditional Cartesianism and, consequently, the continuation of conceptual obscurations involved with this metaphysical framework.
Finally, we reach the third generation, the current one: neuroscientists assume that the brain has a wide range of cognitive, perceptual and volitional capacities. For example, as we have seen, Francis Crick says: “what you see is not what is really there; it is what your brain believes is there” (Crick, 1995, p. 31), which means the brain has experiences, believes in things, interprets clues based on information that has been put at its disposal, makes conjectures and so on (cf. Bennett & Hacker, 2003, p. 68).
Colin Blakemore, on the contrary, states that “neurons […] have knowledge. They have intelligence, for they are able to estimate the probability of outside events […] neurons present arguments to the brain based on specific features that they detect, arguments on which the brain constructs its hypothesis of perception” (Blackmore, 1977, p. 91). Given that neurons are logical subjects of knowledge, they are intelligent, they present arguments and so on. António Damásio (1996, p. 173) also argues something in this line of thought: “our brains can often decide correctly”. These and other statements are common in contemporary neuroscience, as indicated by Bennett and Hacker throughout their book Philosophical Foundations of Neuroscience.
Subsequently, the job of philosophical research happens here: all of these are attributes of human beings that neuroscientists describe as happening in the brain. However, is it a new discovery that our brain gets involved in these types of activities? Or is it a linguistic novelty introduced for theoretical reasons presented by neuroscientists, expanding the common use of expressions? Or is it just a conceptual confusion based on mistaken theoretical assumptions (cf. Bennett & Hacker, 2003, p. 71)?
Why is it that renowned scientists use these expressions without any thought about them? The answer is, according to the authors, in its history. As we have seen, the first and second generations of neuroscientists argued in favour of the dualism of substances, which applied psychological attributes to the mental, while the third generation denied dualism, affirming the physicalist monism, but diverting the application of these attributes of the mind—which ceases to exist as immaterial and invisible—to the brain. This is why, according to Bennett and Hacker, (MF) is so common in today’s neuroscience.
This is the reason, according to the isolationists, that it is extremely important to know how to distinguish between conceptual or a priori
 issues and empirical or a posteriori
 queries: to confuse both is to create an obscure conceptual knot that no empirical investigation, however expensive or reputable, can solve.
But what assumptions are used by the authors to support the defence of (MF) and which are the consequences on what it means to do philosophy and its relationship with neuroscience?
The authors present their isolationist position in the following statements:	(9)
“Conceptual questions antecede matters of truth and falsehood. […] They determine not what is empirically true or false, but rather what does and what does not make sense. Hence conceptual questions are not amenable to scientific investigation and experimentation or to scientific theorizing. […] Distinguishing conceptual questions from empirical questions is of the first importance” (Bennett & Hacker, 2003, p. 2).

 

	(10)
“We do not think that empirical research can solve any philosophical problems, any more than it can solve problems in mathematics” (Bennett & Hacker, 2003, p. 414).

 



Statements (9) and (10) perfectly illustrate the authors’ position regarding the methodological problem. It is proposed that the two disciplines are methodologically separate. From this point of view, conceptual truths cannot be informed by empirical truths, and vice versa.
According to the authors, the methodological separation is justified by the object of study of each discipline. Philosophy works the logical world of possibilities and the meaning of words. On the contrary, neuroscience works the natural world and the truth. Interestingly, this is a traditional way of defining philosophical work by philosophers, and many scientists confirm this view, although they do so with some disdain.
Thus, (9) and (10) assume that the concepts are a priori to any scientific investigation, and that not taking this into account will necessarily lead to errors of the kind established in (MF). In this isolationist conception, the philosopher’s job is not to point out whether such and such experiment offer us true or false knowledge

. Rather, by analysing language, it is up to the philosopher to understand whether the logical structure makes sense or not.
2.1.2 Wittgenstein’s Influence
Wittgenstein states something that could be considered as similar to this methodological approach. We can even say that Bennett and Hacker are applying some of Wittgenstein’s ideas to the problem of the relationship between philosophy and neuroscience. But the problem, as we try to argue, is that the authors are being influenced by an idea present in Wittgenstein’s work, namely (8) (see above, Sect. 2.1.1).
This is the interpretation that the authors make of Wittgenstein’s words: the behavioural manifestation works as a logical criterion for the application of mental concepts. Only from a being that behaves in a certain way we can say that he has a certain mental concept.
When we see a child crying with a sad face, we know that he is sad because of some kind of behaviour. And only this kind of behaviour can provide knowledge about other people’s mental states. Thus, it is easy to see why the brain does not think or perceive something: the brain does not look like a being who thinks or perceives. A brain cannot exhibit the appropriate behaviour of thinking, that is, the conditions necessary for the proposition to be conceptually sound and to make logical sense.
Influenced by this idea, Bennett and Hacker think that speaking about the brain as the subject of mental attributes is a particular mistake: a confusion. It is not that it is empirically wrong that the brain thinks or decides. But it is, rather, a conceptual confusion: what is conceptually true is that perception, feelings and so on are attributes of human beings (or the like) and not of their parts, or of their brains.
Consequently, the main contribution of the authors to the methodological debate is claiming that neuroscience can be conceptually mistaken like any other human intellectual enterprise. In the next section, there is an example that demonstrates how the history of science itself is full of conceptual confusions that were not only empirically mistaken but conceptually incorrect.
Neuroscience, as a science, may suffer from the same errors. In some cases, these conceptual errors may not decisively affect empirical research per se, but they may, in fact, call into question the interpretation and understanding of the results of these empirical investigations.
As Heinrich Hertz stated in the introduction to his Principles of Mechanics: “when these painful contradictions are removed, … our minds, no longer vexed, will cease to ask illegitimate questions”2 (apud Bennett & Hacker, 2003, p. 5). It is in this spirit of “conceptual cleansing” that these authors3 intend to insert themselves, focusing on the most recent investigations of contemporary neuroscience.
2.1.3 Example of an Isolationist Examination: Determinism
Take, as an example of this general thesis, the problem of determinism versus free will examined by Benjamin Libet. According to this neuroscientist, all of our voluntary actions are, contrary to what we might conceive, influenced by our brain in the first phase. Therefore, the belief that we have control over our actions and that we are free in the sense of not being influenced by factors external to the subject would prove to be false. According to Libet, this is not a simple philosophical thesis declared a priori
, but rather, on the contrary, it is a conclusion that is demonstrated by the empirical research in neuroscience.
Libet’s discovery was that he identified that the brain “decides” a particular act at a certain time before the subject consciously decides that same act. This is empirically demonstrable with the identification of specific neurons present in the supplementary motor cortex that are excited 500 ms before the impulses reach, for example, the muscles of the hand (cf. Libet, 1993a, p. 270).
However, this identification is not yet sufficient to, supposedly, call the free will thesis into question. What needs to be shown is that there is a difference between the moment of neuronal excitation (i.e., 500 ms) and the time of the subjective human decision. This is exactly what Libet tried to demonstrate: according to his investigation, the act of wanting or the impulse to perform the hand movement was described by the subjects as happening only 150 ms before the action was actually performed.
So, doing the math, what Libet concluded is that a supposedly free and voluntary act of a subject is initiated, contrary to his subjective perception, about 350 ms before the momentum of the movement (cf. Libet, 1993b, p. 398). For Libet, an act is voluntary when the subjects feel introspectively that the action they are taking at that precise moment happens through their initiative, desire and intention.
However, according to Bennett and Hacker, these empirical results are based on conceptual confusions: it is neither a necessary nor a sufficient condition that any feeling of desire or intention to carry out a movement must precede voluntary action in order to happen (cf. Bennett & Hacker, 2003, p. 229).
According to the authors, there are several conceptual errors made in Libet’s approach to free will:	(i)
When x causes a voluntary action y, x has no antecedent property, that Libet believes x has, whether it is an impulse, an intention or a desire. Differently is the idea that we can, in fact, say whether such and such y or ¬y, but that act is never influenced by something previously felt by x in order to provoke y;

 

	(ii)
Impulses, intentions or desires are not enough, as Libet assumes, for x to cause voluntary action y, on the contrary. For example, x can feel the urge to yawn and then yawn effectively afterwards. Now, this volitional precedence does not make the act of yawning a voluntary action;

 

	(iii)
Against what Libet presupposes, the fact that x causes voluntary action y because of a previous impulse that one felt does not make that action voluntary per se. For example, if a yawning impulse affects x, this impulse is the cause of x 	yawning, and this whole process is only involuntary, even if based on something that x felt before taking an action;

 

	(iv)
Basically, Libet makes use of a mistaken theory of the nature of action: it is not any impulse or desire prior to x that makes an action voluntary or not, nor the total absence of that previous desire or impulse would make it involuntary. As Bennett and Hacker claim: “(…) a voluntary movement is not a movement caused by a felt impulse, just as voluntarily abstaining from moving is not feeling an impulse not to move that prevents us from moving” (cf. Bennett & Hacker, 2003, pp. 208–209).

 



But how does a renowned scientist like Libet get carried away by erroneous theoretical conceptions about voluntary and involuntary acts? In addition to identifying errors, the authors also identify the reason why neuroscientists like Libet make this kind of theoretical mistakes.
This conceptual influence is traced to what they call “cryptocartesianism” (cf. Bennett & Hacker, 2003, p. 233). According to Descartes, volitions would be actions of the immaterial soul, and there would be a particular class of volitions that would impact the material body through the famous pineal gland. In the words of the French philosopher:
The action of the soul consists in that, by the mere fact that it wants something, it causes the little gland to which it is closely linked to move in the manner which is required to produce the effect which relates to its will. (Descartes, 1964, pp. I–41)4

According to Descartes, if we want to take a step to start walking, for example, what will happen is that this impulse (volition) will have a causal impact on the pineal gland that will influence the specific muscles for the intended body movement (cf. Bennett & Hacker, 2003, p. 212).
As the authors pointed out, Libet conceives the same structure of voluntary action: a previous impulse (volition) causes the consequent body movement. What this neuroscientist found, after all, was that volition itself is an act of the brain, which happens unconsciously before the subject consciously realizes any volition to, for example, take a step and start walking (cf. Nachev & Hacker, 2014, s/p).
Thus, what Libet does is to apply the (erroneous) Cartesian conceptual scheme in its entirety, only making a particular change: attributing to the brain what Descartes attributed to the soul, that is, conceiving that the impulses, desires and intentions—the volitions—are acts of the brain, instead of the Cartesian soul (cf. Bennett & Hacker, 2003, p. 235).
Libet’s investigation precedes an empirical investigation that assumes the same kind of error. John Eccles, an avowed dualist and also a Nobel Prize winner in Medicine in 1963, would have already concluded something similar through his empirical research. Eccles follows Sherrington’s dualistic conception, believing that this would be proven by two particular lines of investigation: (a) the work done by Roger W. Sperry with patients with the division of the brain in two hemispheres through commissurotomy, each with specific functions (cf. Sperry, 1961) and (b) the work carried out by Hans Helmut Kornhuber on the relationship between an intentional action and the electrical potential specifically produced in the cerebral cortex (cf. Kornhuber, 1984).
For example, in (a), Eccles notes that Sperry’s investigations, which related capabilities or functions to each hemisphere, with only a specific part of the brain serving as a point of contact with the conscious mind, proved the mind-brain dualism:
Only a specialized zone of the cerebral hemispheres is in liaison with the self-conscious mind. The term liaison brain denotes all those areas of the cerebral cortex that potentially are capable of being in direct liaison with the self-conscious mind. (Popper & Eccles, 1977, p. 358)

However, the division of functions by hemispheres advanced by Sperry and accepted by Eccles is only a theoretical confusion: neither neuronal activities in the right hemisphere “are unknown to the speaking subject” and cannot be “expressed in language” nor is the left hemisphere predominant due to its verbal and ideational aptitudes and its connection to self-awareness (cf. Eccles, 1979, p. 220). According to Bennett and Hacker, no hemisphere can “express itself in language”, such as the arm left cannot be expressed in language, since no particular part of the human being can be “expressed in language” (cf. Bennett & Hacker, 2003, p. 56). In the same sense, “the central hemispheres” are not in contact with the conscious mind because no part of the human being, let alone the human brain, is related to consciousness, but only the whole human being as we saw previously in (MF).
In relation to (b), Kornhuber investigated the changes in the electrical potential that would precede a voluntary action. He discovered that the so-called readiness potential started 800 milliseconds before the beginning of the action potential of the muscle, that is, of the movement itself (cf. Eccles, 1979, p. 217).
Eccles’ interpretation of the observed empirical results is as follows: the data prove that the mind causally interacts not in the Cartesian pineal gland, but in the pyramidal cells of the motor cortex, and that this interaction is not instantaneous as Descartes assumed, but gradual—hence the time difference between the voluntary act and the movement itself.
Thus, Eccles’ mistake is the same as that of Libet’s, which based its interpretation from a Cartesian conception of voluntary movement whose action would be caused by previous acts of will. But it is doubtful, according to the Bennett and Hacker, that most of our actions are preceded by acts of will; and even if that were the case, that information would in no way inform us about whether that action would be voluntary or involuntary (cf. Bennett & Hacker, 2003, p. 53). As we can see in these examples of free will, in fact, a conceptually poor science can co-exist with a science that flourishes and adds knowledge to the world (cf. Bennett & Hacker, 2003, p. 5).
But why should philosophy claim to correct research in neuroscience? Why should philosophy judge the clarity and coherence of concepts used by reputable neuroscientists? How can philosophy suggest that many claims made by these same neuroscientists are meaningless?
The answer to these questions will then be the defence of the Isolationist Approach. For the authors, what is true or false for science is the meaning (or the lack of it) for philosophy. Thus, empirical error results in falsehood. But the conceptual error results in a lack of meaning—meaning being, as we will see, the logical-grammatical character of the concepts.
Who should investigate the limits of meaning? Should such a task be performed by neuroscientists? Or should this be done by philosophers? According to the authors, the answer is obvious: although philosophy has several endeavours, the main one that has been defining a specific way of doing philosophy is exactly the analysis of the use of words, that is, what it is known as “conceptual analysis”.
A conceptual problem is, therefore, when an expression or concept is applied contrary to the rules of its use (cf. Bennett & Hacker, 2003, p. 6). But what rules are those that the authors refer to?
According to the authors, there are two fundamental kinds of concepts: (a) the common, non-technical concepts, whose rules are extracted from their normalized use and descriptions of their meanings; and (b) the technical and specialized concepts, whose rules are extracted by the introduction of the concept by the theorist and the explanations it presents for its use (cf. Bennett & Hacker, 2003, p. 7).
When concepts are used against the rules of their use, there is a conceptual problem or, in the words of the authors, “nonsense”: a specific formulation that is not stipulated by any usage rule and that, therefore, does not make sense and should be excluded from language.
A second form of nonsense is the use of an expression or a concept with its own definition giving rise to a new definition that contradicts the original one. According to the authors, the purpose of philosophy, that is, of the philosopher, is to identify these “transgressions of the limits of meaning” (Bennett & Hacker, 2003, p. 6).
But then, at what point can philosophy be crossed with neuroscience? The authors, clearly stating their isolationism, have no doubt about the role of philosophy in empirical research:
The only ways in which a conceptual investigation can assist an empirical subject are by identifying conceptual error and providing a map that will help prevent empirical researchers from wandering off the high roads of sense. (Bennett & Hacker, 2003, p. 7)

Note that we are facing a clear prescriptive (or normative) metaphilosophy and that, as we propose later, may be problematic for several reasons.
Now, does this isolationist metaphilosophical position attribute a merely negative or deflationary role to philosophy, that is, to identify conceptual problems and fallacies of contemporary investigations in neuroscience? According to the authors, this is, in fact, one of the tasks. But philosophical work is not limited to this deflationary endeavour. The task of clearly representing the conceptual map of each of the concepts and expressions used by neuroscientists is a constructive task that must be provided by the philosopher and by her/his particular investigation.
Contrary to what we have just stated, it is argued by many contemporary neuroscientists that “philosophy is useless for science and that nothing contributes to it”. According to the Isolationist Approach, this criticism makes no sense: requiring that a priori
 conceptual research propose empirical hypotheses that can solve the empirical problems of neuroscientists is a huge conceptual confusion that confuses philosophical work with neuroscientific work. In the words of the authors:
It cannot be the task of a conceptual investigation to propose empirical hypotheses that might solve the empirical problems faced by scientists. To complain that a philosophical investigation into cognitive neuroscience has not contributed a new neuroscientific theory is like complaining to a mathematician that a new theorem he has proved is not a new physical theory. (Bennett & Hacker, 2003, p. 7)

And again, we can clearly see the metaphilosophical position of the Isolationist Approach: philosophy has a particular task, neuroscience has another one, which are different, and both are not to be confused (cf. (4)).
But what exactly is that task? For isolationists, and following a very particular interpretation of Wittgenstein, a metaphilosophical thesis is defended that philosophy should be seen as a linguistic-therapeutic tool whose function is to analyse the way words and concepts are used in a particular linguistic community.
In this conception of philosophy, the role is not to offer solutions to philosophical or empirical problems, but rather to dissolve them through the analysis of the use of certain concepts and the way they are related to other concepts since philosophical problems are problems caused by the misuse of certain concepts.
Thus, following this specific metaphilosophy, philosophical research is profoundly dissimilar from neuroscientific research, and there is a clear division between them, as stated by Hacker: “philosophy does not contribute to human knowledge, but to human understanding” (Hacker, 2001, p. 139).
In this methodological conception, no matter how much empirical facts one has about specific philosophical problems, such information will not help to solve these queries, given that the problems of philosophy are conceptual problems by definition: they require a theoretical elucidation of the concepts, and not any empirical evidence of the problematic concepts.
Now, it is not surprising that this conception has raised several criticisms from the neuroscientists themselves, which can be reduced to four types:	(i)
Philosophy is irrelevant to the interests of neuroscience and neuroscientists;

 

	(ii)
The a priori
 methods of philosophy are useless for investigating the nature of the mind;

 

	(iii)
The topics and problems of philosophy are the same as those of neuroscience, so the problem of the conscious mind is not exclusive to philosophy, and it is no longer useful to explore this problem in particular;

 

	(iv)
The achievement of philosophers for over 2000 years is insignificant in relation to the problem of the mind or consciousness (cf. Bennett & Hacker, 2003, p. 397).

 



All of these criticisms are actually defended by contemporary neuroscientists: in relation to (i), Ian Glynn states that “most of my scientific and medical colleagues tend to be dismissive of philosophy. Their attitude, of course, reflects a realistic assessment of the likely relevance of philosophy to their immediate professional preoccupations” (Glynn, 1999, p. 367). Regarding (ii), Gerald Edelman states: “one of the temptations of having a mind is to try using it alone to solve the mystery of its own nature. Philosophers have attempted this since time immemorial […] as a general method to explore the matter of the mind, it just won’t do” (Edelman, 1994, p. 31). In relation to (iii), Edelman and Tononi affirm: “we suggest that consciousness can be considered a scientific subject and that it is not the sole province of philosophers” (Edelman & Tononi, 2000, p. 3). Finally, in relation to (iv), Francis Crick states that “philosophers have had such a poor record over the last two thousand years that they would do better to show a certain modesty rather than the lofty superiority that they usually display” (Crick, 1995, p. 258).
However, at this point, we can ask: are these accusations legitimate? Hacker, arguing in favour of a specific metaphilosophy—the isolationist—will show that that is not the case, because they are misguided. On the one hand, philosophy has the constructive task of investigating and describing the limits of meaning, so it is not directly interested in questions of fact, but in questions of meaning. On the other hand, it has the deflationary task of criticizing the “transgressions of the limits of meaning” both in the formulation of problems and in the proposed solutions to these problems.
Note that, for the isolationists, both a priori
 philosophical problems and a posteriori
 scientific problems, as well as philosophical solutions or empirical discoveries, can transgress the limits of meaning and this is the task or focus of philosophical research (cf. Bennett & Hacker, 2003, p. 399).
In this isolationist position, following a traditional way of defining philosophy as an analysis of language, we transmit knowledge of the world through our language, which is composed of propositions that are, in turn, composed of words that can be combined in specific ways. It is these combinations—which can be licit or illicit—that the philosopher must analyse, whether this analysis is made about a posteriori
 problems or theories, or about traditional philosophical problems.
The task of philosophy, in this approach, is then to be the examination and careful description of the way in which certain words are used in a given context. In the words of Bennett and Hacker:
[words] are elucidated by connective analysis, which traces, as far as is necessary for the purposes of clarification and for the solution or dissolution of the problems and puzzles at hand, the ramifying logico-grammatical web of connections between the problematic concept and adjacent ones. (Bennett & Hacker, 2003, p. 400)

Consequently, the accusations (i) to (iv) do not make sense to an isolationist, because they consider that it is not the task of philosophy to offer hypotheses and empirical theories, but to analyse the logical possibilities of the concepts. Thus, the neuroscientists’ disdain for philosophy as an investigation of “simple words” would be like disdaining the glasses that some of us use to see the world just because they are composed of glass (cf. Bennett & Hacker, 2003, p. 401). Rather, philosophy seeks to elucidate concepts by analysing their application when used and these concepts precede experience and presuppose any theory or scientific experiment.
Following the Isolationist Approach, let us state what it means for philosophy, on the one hand, and for neuroscience, on the other, to study the nature of the mind (cf. Bennett & Hacker, 2003, pp. 402–403):	Philosophy: philosophical research on the mind seeks to clarify the concept “mind” and the ramifications of its logical-grammatical connections with related concepts (e.g., person, consciousness, brain and body);

	Neuroscience: empirical research on the mind seeks to discover what are the neuronal bases of certain psychological capacities or functions (e.g., perception, memory and consciousness).



Thus, in addition to concluding that “the philosophical and neuroscientific endeavors are very different” (Bennett & Hacker, 2003, p. 403), the authors still claim that the investigations of the second endeavour, neuroscience, presuppose the investigations of the first endeavour, of philosophy:
Inasmuch as unclarity or confusion with respect to the concept of the mind and related psychological concepts will contaminate the description and understanding of the neuroscientific problems and solutions […] Philosophy can contribute nothing to the scientific theories about the neural basis of consciousness […] just as neuroscience can contribute nothing to the clarification of the concept of consciousness. (Bennett & Hacker, 2003, p. 403)

Thus, for the Isolationist Approach, no philosophical argument can solve any experimental problem, whatever it may be.
2.1.4 Several Defences of the Isolationist Approach
Now, is (4)—the idea that philosophy and neuroscience are methodologically incompatible—a thesis exclusively defended by Bennett and Hacker? The answer is clearly negative.5 There is a multiplicity of philosophers who define philosophy as an investigation of the limits of meaning. In the introduction to his Linguistic Turn, Richard Rorty stated:
The purpose of the present volume is to provide materials for reflection on the most recent philosophical revolution, that of linguistic philosophy. I shall mean by “linguistic philosophy” the view that philosophical problems are problems which may be solved (or dissolved) either by reforming language, or by understanding more about the language we presently use. (Rorty, 1967, p. 3)

A few years earlier, A. J. Ayer claimed something similar:
For the philosopher, as an analyst, is not directly concerned with the physical properties of things. He is concerned with the way in which we speak about them. In other words, the propositions of philosophy are not factual, but linguistic in character—that is, they do not describe the behaviour of physical, or even mental, objects; they express definitions, or the formal consequences of definitions. (Ayer, 1946, p. 44)

For Ayer, the way to define philosophical work is based on the history of the discipline itself. We can notice the influence of David Hume in the contrast between Ayer’s “definitions” and Hume’s “relations of ideas”. In the same sense, the “description of objects” relates to the “matters of fact” of the Scottish philosopher. More importantly, the conception of philosophy as an a priori
 method cannot offer empirical knowledge, nor can the former influence analytical knowledge.
In the same line of thought, Michael Dummett attributed to Gottlob Frege the following metaphilosophical assumption:
Only with Frege was the proper object of philosophy finally established: namely, first, that the goal of philosophy is the analysis of the structure of thought; secondly, that the study of thought is to be sharply distinguished from the study of psychological process of thinking; and, finally, that the only proper method for analysing thought consists in the analysis of language. […] The acceptance of these three tenets is common to the entire analytical school. (Dummett, 1978, p. 458)

Bede Rundle, a philosopher at Trinity College of the University of Oxford, had already somewhat anticipated the mereological criticism advanced by isolationists on the shoulders of the same conception of philosophy:
Cruder versions which credit the brain with properties that can be meaningfully ascribed only to persons or their mental states, obliging that organ to become a locus of meaning and intentionality, a repository of rules, a home for grammatically characterized internal states, and so forth. (Rundle, 1997, p. 25)

For Bundle, there is a profound incompatibility between using psychological or mental concepts (e.g., believing) with concepts from neuroscience (e.g., synapses).
Many other authors could be indicated and cited here. But, more relevant than such an assemblage is to analyse the criticisms that can be raised about this isolationist conception that, at least in its strongest sense, condemns any exchange between philosophy and neuroscience.
2.2 Critical Reflection
After reflecting on the several dimensions of the Isolationist Approach, let us focus our attention on the main criticisms and problems of this methodological approach.
2.2.1 The “Conceptual Invariance” Objection
If we take the idea that “the brain decides what it wants to do” as an example, Bennett and Hacker’s answer would be that such a statement is not even wrong, but rather there is a confusion in terms. As we have already seen, that would be to commit (MF), and this is logically inadmissible as it conceptually compromises the scientific research in question. Although this position is quite interesting and describes much of the current philosophical work, we believe, as well as several authors, that it has dubious assumptions.
First, the position presented by the authors seems to imply that there is no evolution in the meaning of the words: meanings are fixed in a particular logical network—only then one can point out mereological fallacies. There is, therefore, a conceptual limit where words can be related in the same proposition.
This limitation gives rise to the following conceptual scheme: the propositions may or may not make sense. If they make sense, they can be true or false—that’s where scientific work comes into play. Note the following example that illustrates this point. The statement: “the table is red” makes sense; it is logically compatible to assign a colour predicate to an object. In addition to making sense, this phrase can be true if the table is, in fact, red. Furthermore, the statement: “the table is blue” is false if, in fact, the table is red. However, despite being false, it remains a meaningful claim: it is entirely possible that the table was painted blue instead of red. The “blue” predicate satisfies the linguistic conditions of its use. There is no logical problem in connecting “table” and “blue”, even if the “empirical investigation” shows us that the table is, after all, red.
However, if we say “the table is blind”, the statement cannot even be considered false. This statement that does not make sense: it is neither true nor false, but simply nonsense. And there is no empirical investigation that can prove or disprove that “the table is blind”. This is the framework that the Isolationist Approach uses in its research.
However, isn’t this assumption, that words don’t change their meaning, simply wrong? Interestingly, we think that the authors are missing an important lesson. Wittgenstein himself showed that, for several reasons, words can change their meaning: a word can lose its practical meaning—as in cases when the object that has been named by the word ceases to exist or when the initial meaning can be extended to refer to other objects and so on.
Following Klagge (1989), we can argue that there are conceptual changes in concepts and words and that they can be an obstacle to the defence of the rigidity of concepts, meanings and connections between concepts offered by Hacker and Bennett (cf. Klagge, 1989, pp. 320–324).
It may be the case, for example, of defending the idea that words or concepts can be applied in addition to their traditional meanings in order to make these concepts clearer (cf. Crane, 2015, p. 254). For example, Stephen Mulhall, a philosopher from Oxford, points in this direction in relation to the concept of “image” in the context of the discussion about the projectability of language.
The word ‘picture’ denotes, among other things, abstract paintings, representational paintings and films, i.e. motion pictures. Although abstract paintings and films each have something in common with representational paintings, there seem to be no relevant features common to a Jackson Pollock drip painting and a projected image of Humphrey Bogart, and yet we have no inclination—do we?—to say that the word has one meaning in a conversation about Casablanca and another when the talk turns to Lavender Mist. […] If someone were to construct such a pattern of use from scratch, we might find it rather puzzling. But if we see it as a process of historical development, the puzzle dissolves. In the case of ‘picture’, the original focus on representational painting naturally licenses an extension of the term’s use to photographs and thence to motion pictures; and developments in painting also made natural a different extension of the term to include canvasses of a non-representational sort. (Mulhall, 2014, n/p)

Mulhall intends to show that there are concepts that can evolve over time, and the use of which can be extended beyond its original context, without calling into question any transgression of meaning.
Note the following example: imagine that you are currently in Ancient Greece. When talking to someone, you claim: (a) “tomorrow I will fly to Egypt!”. Obviously, given that you are in Ancient Greece, one would think that you had already drank too much wine at that time, as we are at a time when it is impossible for humanity to fly—only birds could fly since there was no airplanes. There is, therefore, a logical-grammatical impediment that does not allow the two concepts to be used in the same sentence in a way that makes sense.
However, it is perfectly understandable for all of us if someone currently says: (b) “tomorrow I will fly to Ottawa”. In this case, the verb “to fly” changed6 its context of use and allowed a new logical-grammatical framework, making the sentence make sense and, therefore, there is no transgression of the limits of meaning. To be clear: the meaning of (a) in the concept of “flying” is linked to what birds did. The meaning in (b), instead, changed, maintaining the original meaning and also extending it to people via airplanes (cf. Crane, 2015, p. 256).
Therefore, it is plausible to dismiss the fierce criticism of neuroscience from the Isolationist Approach as a consequence of its refusal to understand the flexibility of natural language (cf. Pöyhönen, 2014, p. 99). This idea may, moreover, be present in paragraph 67 of Wittgenstein’s Philosophical Investigations (1953):
I can think of no better expression to characterize these similarities than ‘family resemblances’; for the various resemblances between members of a family: build, features, colour of eyes, gait, temperament, etc. etc.—overlap and crisscross in the same way—and I shall say: ‘games’ form a family. (Wittgenstein, 1953, § 67)

Therefore, following Wittgenstein, we can argue that the different uses of the word “to fly” in our example constitute a family resemblance that may elucidate the conceptual relationship between the brain and the attribution of psychological phenomena to that part of the human body in particular, and not to the whole human being, as stated in (MF).
Patricia Churchland, an advocate of the reductionist approach that will be discussed in the next chapter (cf. Chap. 3), defends something similar, stating:
Since in the normal course of scientific progress the meanings of words undergo change as a result of theory change, then when a hypothesis is advanced that would result in meaning change, this is not of itself an objection to the hypothesis. […] Hence, what to ancient ears may have sounded like an odd thing to say comes to seem entirely ordinary and correct. This is because the ancient ears are informed by ancient theory. […] The assumption that a new theory’s adequacy is compromised if its terms fail to preserve synonymy with the terms of the old theory is perniciously conservative. For it implies that preservation of the status quo should override considerations of empirical adequacy. (Churchland, 1986, p. 274)

It is, therefore, clear that the hypothesis of conceptual invariance may lose its strength if we accept a metaphilosophy different from the isolationist one, as we will see next.
2.2.2 Dennett’s Objection
In the final part of the book Philosophical Foundations of Neuroscience, Hacker and Bennett analyse in two appendices the work of two of the most important philosophers of mind: the first on Daniel Dennett, and the second on John Searle. The appendices are critical of their work, seeking to show that they are mistaken on several points and that their ideas are subject to several errors. These reflections raise metaphilosophical considerations that are worth analysing.
Daniel Dennett, an American philosopher of mind, says that he accepts the conception of the nature of the philosophical work of his two direct masters, Quine and Ryle (cf. Dennett, 1991, p. 237). Now, Bennett and Hacker note that, from the outset, this statement is strange, because Quine and Ryle saw philosophy in an opposite way. While the second believed that philosophy would have a unique and exceptional character, the first believed—as seen in Chap. 1—that philosophy is in continuity with science (cf. Bennett & Hacker, 2003, p. 413).
Following Quine, Dennett states that “philosophy is allied with, and indeed continuous with, the physical sciences” (Dennett, 1987, p. 5). In addition, the American philosopher argues that philosophical problems are solved by combining scientific research with the improvement of our conceptual framework, always considered in the light of empirical evidence (cf. Symon, 2002, p. 450).
As it can be already anticipated, Dennett’s ideas are considered by Hacker as totally mistaken: as we noted in (9) and (10), empirical research cannot, supposedly, solve any philosophical problem, any more than it can solve any mathematical problem.
This view contradicts all of Dennett’s work, who is seen as a thinker who manages to aggregate theoretical and practical knowledge in his philosophical positions on various problems that he investigates. Even thinkers who disagree with the author of Consciousness Explained agree with the relevance of “the role of empirical research in solving traditional philosophical problems” (Symon, 2002, p. 8).
Although, at this point, Hacker and Bennett raise a new consideration, stating that “we recognize that sometimes concepts need to be revised or argued for scientific purposes”, the authors disagree with Dennett’s metaphilosophy, based on Quine’s naturalism, more specifically, on (i) the weak metaphilosophical naturalism (cf. Chap. 1) that advocates the use of empirical science as an aid to solving philosophical problems.
Dennett responds to all of Hacker and Bennett’s criticisms in a chapter that is born out of an “Authors and its Critics” session at the American Philosophical Association (cf. Robinson, 2007). He begins by considering the ideas on which both are in agreement:	(a)
The lessons from the Ordinary Language Philosophy, which Dennett applied in his ideas of Folk Psychology, are important and should be considered in the investigations of philosophy of mind and neuroscience itself. The mental concepts that are used by the latter have assumptions in relation to their use which, if used in an erroneous way, may call into question the investigations, results and empirical models: the philosopher, as an “expert in the nuances of meaning”, may be exactly the person indicated to carry out this “conceptual hygiene”;

 

	(b)
The leftovers of Cartesianism that can be found in many neuroscientists: the Cartesian theater, the homunculus within our mind that observes the spectacle of our subjectivity and so on are an error and must be completely eliminated. Dennett is known exactly for being one of the first thinkers to explicitly refute what he called “materialistic Cartesianism”, the mistaken idea that there is a specific place in the brain—which Dennett calls “Cartesian Theater”—where the film of subjectivity happens. In addition, the American philosopher agrees with Hacker’s reading of Libet’s investigation of voluntary action;

 

	(c)
The idea that the concept qualia
, first used by Brian Farrell (1950) and then explicitly used by Thomas Nagel (1974), is a useless and incoherent term. For Dennett, introspection is not a form of inner and subjective perception, nor a “mind’s eye”. As we will see, Hacker finds it incoherent to say “I have a visual experience in red”, because “seeing is not something you have” (we will see more about this in the last chapter on qualia
) (cf. Dennett, 2007, pp. 74–75).

 



However, the compatibilities end here. What happens next is a severe attack by Dennett on the considerations of Bennett and Hacker, which will be useful for considering the metaphilosophical implications for the methodological problem.
First, Dennett explains that Hacker’s main idea, present in (MF), is similar to what he had proposed in his distinction between the personal and subpersonal level of explanation. Note the following quote that illustrates the distinction:
An analysis of our ordinary way of speaking about pains shows that no events or processes could be discovered in the brain that would exhibit the characteristics of the putative ‘mental phenomena’ of pain, because talk of pains is essentially non-mechanical, and the events and processes of the brain are essentially mechanical. (Dennett, 1969, p. 91)

For example, in a reflection on John Searle’s Chinese Room argument, Dennett responds through the “system reply” that Searle confuses the two levels of explanation in his argument: “I” understand Chinese; my brain does not.
Let us recall Searle’s mental experience. Someone who does not speak Chinese is locked inside a room where there are Chinese symbols inside boxes. This person has an instruction book in English, which explains how to combine the Chinese symbols and how to send sequences of Chinese symbols out of the room, when other Chinese symbols are introduced into the room, through a small opening, so that the person from the outside cannot understand what is going on in the room. The person inside the room doesn’t know that the symbols introduced are “questions” and the ones that come out are “answers”.
We can conclude that the system, as a whole, therefore, speaks Chinese, from the perspective of the outside. Hence, the system passes the famous Turing Test, although the person inside the room knows that, deep down, he doesn’t understand Chinese. Searle concluded that the mental experience of the Chinese Room makes clear the possibility of a system that has “attributed intentionality” but not “intrinsic intentionality” (genuine semantics), that is, that the syntax is not enough, but it is also necessary to understand the symbols involved, thus throwing the whole Strong Artificial Intelligence project to the ground (cf. Searle, 1980).
Now, Dennett advances with the following criticism where the distinction between personal and subpersonal level is presented:
The systems reply suggests, entirely correctly in my opinion, that Searle has confused different levels of explanation (and attribution). I understand English; my brain doesn’t—nor, more particularly, does the proper part of it (if such can be isolated) that operates to ‘process’ incoming sentences and to execute my speech act intentions. (Dennett, 1980, p. 429)

Dennett makes it implicit that (MF) is a similar version of the distinction he presents, concluding that Hacker is trying to “teach a fish how to swim”, since he was the first to come up with the assumption of the mereological fallacy (Dennett, 2007, p. 77).
Furthermore, the problem for Dennett is the way the authors read the passage from Wittgenstein (8) (see above, Sect. 2.1.1). The American philosopher assumes that his work was deeply influenced by Wittgenstein, having sought to extend his position to other entities such as robots and parts of the brain since, in a way, “they resemble a living human being”—something that Hacker criticizes clearly—and this similarity is sufficient to legitimately use, without transgressing any limit of meaning, a certain psychological attribute to characterize a specific behaviour (cf. Dennett, 2007, p. 78).
Dennett even addresses this specific theme in his Content and Consciousness, when referring to the type of error that a radical interpretation by Wittgenstein can raise:
The distinction between the personal and sub-personal levels of explanations is not new at all. The philosophy of mind initiated by Ryle and Wittgenstein is in large measure an analysis of the concepts we use at the personal level […] the personal and sub-personal levels must not be confused. The lesson has occasionally been misconstrued, however, as the lesson that the personal level of explanation is the only level of explanation when the subject matter is human minds and actions. In an important but narrow sense that is true, for as we see in the case of pain, to abandon the personal level is to stop talking about pain. In another important sense it is false, and it is this that is often missed. The recognition that there are two levels of explanation gives birth to the burden of relating them, and this is a task that is not outside the philosophers’ province. (Dennett, 1969, pp. 95–96)

Thus, for Dennett, Bennett and Hacker make exactly the mistake that they point out to more than three decades earlier: the authors claim that the personal level of explanation is “the only level of explanation when the subject is human minds and actions”, and this could be a mistake.
As we have seen, Hacker’s position is to assume that we can investigate the limits of meaning by carefully examining the use of words:
Nonsense is often generated when an expression is used contrary to the rules for its use. [A] The expression in question may be an ordinary, non-technical expression, in which case the rules for its use can be elicited from its standard employment and received explanations of its meaning. Or it may be a [B] technical term of art, in which case the rules for its use must be elicited from the theorist’s introduction of the term and the explanation he offers of its stipulated use. (Bennett & Hacker, 2003, p. 6)

The problem with this assumption—which was also famously used by Gilbert Ryle in identifying “categorical mistakes”—is that no one has yet found these rules of meaning. Dennett even claims that Ryle was bluffing, since the philosopher did not have a logic of ordinary expressions to support his argument (cf. Dennett, 2007, p. 83).
The legitimacy of (MF) is exactly the fact that its application, instanced by several neuroscientists, goes against the “rules of use”, being, therefore, a “transgression of the limits of meaning”, using the two expressions most often used by Bennett and Hacker in their book.
The problem is that, without knowing what these “rules” are and, for consistency, what the “limits” are, constantly affirming the two expressions, seems to be a poor and, at bottom, irrelevant philosophical exercise. Dennett goes so far as to claim that, although this was a notorious philosophical project of the past, no philosopher has ever articulated in detail what these “rules of use” of ordinary expressions were.
For Dennett, the work of linguistics can help to understand this point. When a linguist analyses a certain language or expression that seems to deviate from the normal use of words, this does not imply that she/he is pointing to an explicit rule of the syntax or semantics of a particular language, but she/he may just be coping with one characteristic of it.
For example, in the English language, the oxymoron-style figure raises several doubts regarding the meaning, if taken literally. See the following examples:	“The GDP of 2020 will have a negative* growth**”;

	“Mohammad Gandhi was in favor of peaceful* war**”;

	“With the COVID-19 pandemic, the city streets were in a deafening* silence**”;

	“This is the wise* ignorance** to which Socrates referred”.



In these four examples, the terms indicated with * have a meaning that normally does not make sense when immediately followed by terms that mean the opposite, marked with **.
This analysis, considered to be an a priori
 investigation by Hacker, will be seen by Dennett as an a posteriori
 investigation. For the author of Consciousness Explained, when Hacker asks “how can we investigate the limits of meaning?” (Bennett & Hacker, 2003, p. 6), the British philosopher seeks to imply that this investigation is a task that requires only a priori
 considerations about the concepts, their connections and implications with other concepts, immediately answering his own question, committing a clear fallacy of begging the question.
However, for Dennett, this investigation can be considered, in fact, an empirical investigation:7 “no matter what any philosopher may say, examining the use of words is an empirical investigation, which often yields everyday garden-variety truths and objections and is subject to correction by standard observations and objections” (Dennett, 2007, p. 81).
Thus, the simple description that “the philosopher’s job is to analyze the use of words and the transgressions of the limits of meaning” is just a useless declarative statement of a prescriptive character that, as we will see, does not help to think the normativity of the nature of the philosophical work.
As Justin Sytsma (2007) states, the idea of criticizing the application of certain concepts as problematic or of indicating the correct use of those concepts has two problematic assumptions: (i) that there is, in fact, a unique and well-defined meaning of the concept and (ii) that the person who analyses the correct or incorrect application of that concept knows it (i). Now, both of these ideas are controversial and assume theses about the nature of language that may be wrong (cf. Pöyhönen, 2014, p. 100).
The philosophical project of the Isolationist Approach is to analyse the way people use various terms in common, and then apply that same analysis to a second community, the neuroscience community, stating that, since the first has supposed rules of use, then the second must follow exactly the same supposed rules. But, perhaps, Hacker is failing to appreciate an important concept by Wittgenstein, as we have already indicated.
The author of Philosophical Investigations presented the concept of “language games” with the aim of demonstrating that words cannot be understood outside the context in which they are used. It may well be the case, as we pointed out above following Crane (2015), that, in fact, it may make sense to attribute psychological predicates to the brain if we consider that we are facing a language game different from the game of common language, or that, in Dennett’s argument, we can extend to the subpersonal level the pragmatic application of terms and concepts usually done at the personal level (cf. Crane, 2015, p. 256).
When neuroscientists like Crick argue that “the brain believes in x”, what Crick is really considering is the subpersonal level of explanation (cf. Dennett, 2007, p. 90). According to Hacker, there are two types of expressions or concepts:	[A]
Common, non-technical concepts, whose rules for their use can be made explicit by common use and standard explanations for their meaning;

 

	[B]
Technical or specialized concepts, whose rules of use are introduced by the theorist who creates the concept and offers explanations for its use (cf. Bennett & Hacker, 2003, p. 6).

 



For Dennett, this division is deeply problematic, especially the assumption found in [B]. The existence of technical concepts as defined by Hacker is false according to Dennett, unless the Oxford philosopher is defining the term “technical” in such a specific way that it restricts the amount of concepts that are in fact “technical” according to this definition, since none of the concepts analysed in the work Philosophical Foundations of Neuroscience are—for the philosopher at Tufts University—concepts [B] because they were not “baptized” by a specialist, a condition raised by Hacker himself for those kinds of concepts. If this is the case, then the concepts in the book belong to category [A] (cf. Dennett, 2007, p. 84). For Dennett, “the concepts, as they are used in cognitive science, are really ‘common language’—not technical terms that were explicitly stipulated by some theory” (Dennett, 2007, p. 92).
Hacker had already anticipated, in a way, the big philosophical novelty of the book he co-authored with Bennett in 1990, when he stated the following in his book Wittgenstein: Meaning and Mind:
If neurophysiologists, psychologists, artificial-intelligence scientists, or philosophers wish to change existing grammar, to introduce new ways of speaking, they may do so; but their new stipulations must be explained and conditions of application laid down. What may not be done is to argue that since we know what “to think”, “to see”, or “to infer” mean and know what “the brain thinks” means, therefore we must know what “the brain thinks, sees, and infers” means. For we know what these verbs mean only in so far as we have mastered their existing use, which does not license applying them to the body or its parts, save derivatively. Nor may one cross the new “technical” use with the old ones, as, for example, neuroscientists typically do in their theorizing. For this produce a conflict of rules and hence incoherence in the neuroscientists’ use of these terms. (Hacker, 1990, pp. 148–149)

The problem, however, is that Hacker is mistaken, as we have seen, in the idea of the existence of logical-grammatical “rules”, given that he himself does not even offer a glimpse of what those rules might be.
For Dennett, Hacker’s central argument commits, as we have already indicated, a petitio principii fallacy: if he had presented these rules always named, but never presented, and had shown exactly how certain expressions of neuroscientists get into conflicts with those rules, we could be in a position where we could agree or disagree with them. But as these rules are a philosophical chimaera, Hacker may be making the same mistake that he seems to point out to neuroscientists, superimposing his language game on the language game of cognitive science (cf. Dennett, 2007, p. 83).
The Isolationist Approach, by showing contempt for any contact with the empirical, makes the methodological error of not realizing that it may have entered the neuroscience “language game”, trying to apply an “examination of the use of words” through the eye lenses of the “language game” of ordinary or common language for a territory whose rules are distinct, as well as the meanings to be applied to certain neuroscientific concepts.
This point is made obvious when Hacker considers that expressions such as “the brain thinks, decides, infers, creates, perceives, etc.” cannot be, in fact, a useful conceptual innovation for research. The Oxford philosopher prefers to assume that it is a conceptual confusion (cf. Bennett & Hacker, 2003, p. 70), without presenting any argument for choosing this third option (i.e., a conceptual confusion) over the previous two options (i.e., a discovery that the brain participates in these human functions, or a theoretically useful linguistic innovation).
Nevertheless, for Dennett, it can really be an empirical fact that parts of the brain are involved in psychological processes, and that such involvement justifies the application of an intentional stance, which captures, for the author, the central part of the “rules” of use of the described expressions.
One consequence of Dennett’s criticism is to deny that there is (MF): in fact, scientists do not literally attribute beliefs, desires and memories to parts of the brain—this would indeed be a fallacy. But applying what Dennett calls “hemi-demi-semi-proto-almost-pseudo-intentionality” to parts of the brain, for example, is a useful theoretical step to better understand how people work and how the conscious brain operates (cf. Dennett, 2007, pp. 88–89).
Hacker himself had advanced this possible hypothesis in his 1990 book, anticipating the mistake that he would come to criticize fiercely in 2003:
If all this is to be taken at face value, it seems to show, first, that the grammatical remark that these predicates, in their literal use, are restricted to human beings and what behaves like human beings is either wrong simpliciter or displays “semantic inertia” that has been overtaken by the march of science, for machines actually do behave like human beings. Secondly, if it makes literal sense to attribute epistemic and even perceptual predicates to machines which are built to simulate certain human operations and to execute certain human takes, it seems plausible to suppose that the human brain must have a similar abstract functional structure to that of the machine design. In which case, surely it must make sense to attribute the variety of psychological predicates to the human brain after all. (Hacker, 1990, pp. 160–161)

It is surprising that Hacker, thirteen years earlier, considers the possibility, for plausible reasons, of extending psychological predicates of the whole—of human beings and of what behaves like them—to parts of the human being. The only positive argument we find in Hacker is the defence of the Isolationist Approach. Let us focus on the metaphilosophical considerations that it raises next. But first, it is important to introduce the critical analysis offered by John Searle to some of the ideas presented in the book Philosophical Foundations of Neuroscience.
2.2.3 Searle’s Objection
Like Dennett, Searle

 considers that there is not such a sharp distinction between science and philosophy. In this respect, the Berkeley philosopher follows the tradition influenced by W.V. Quine.
According to Searle, the philosopher’s job is to formalize the big conceptual questions so that science can provide an answer to them. Thus, Hacker agrees that the work of philosophy is to clarify and elucidate philosophical questions, but completely rejects, as we saw in (9) and (10), that science can answer or do something about it. Philosophical problems cannot be solved or dissolved by scientific knowledge, as they are about sense and nonsense, while the latter is about truth or falsehood. Searle criticizes this metaphilosophical position in several aspects.
For Searle, the heart of the debate lies in Hacker and Bennett’s interpretation of Wittgenstein in (8) (see above, Sect. 2.1.1): this interpretation is based on the idea that behaviour works as a logical criterion for applying certain psychological or mental predicates. There is a necessary connection between the sense of mental concepts and observable behaviour. For this very reason, and as we saw earlier, no brain exhibits the necessary behaviour to be attributed the predicate of being conscious given that a brain cannot behave as a person as a whole.
However, for the author of Mind, Brain and Science, the consequences of the authors’ Wittgensteinian assumptions are not what they report. Assuming that they are right about the fact that we must distinguish between pain and pain behaviour, that is, between the criteria for applying mental predicates and the observable behaviour of certain phenomena, we cannot confuse the distinctions.
For Searle, Hacker and Bennett, like the antique ultra-behaviourists, confuse “the behavioral evidence for mental states with the existence of the mental states themselves […] they confuse the criterial basis for the application of the mental concepts with the mental states themselves” (Searle, 2007, pp. 102–103). Thus, for Searle, isolationists make the mistake of confusing the attribution of psychological predicates to the facts attributed by these psychological predicates. Searle’s point is to focus on a central aspect of Wittgenstein’s statement: the focus of this is what we can say, as underlined in (8).
Searle does the following exercise: changing the verb “to say” to “to be”, so that (8) becomes (8*): “only of human beings and of what behaves like a living human being can really be conscious”.
Now, if we assume (8*) as a logical rule, this is obviously false and not only meaningless, since there are many other beings, such as crustaceans, molluscs and several mammals (among others), that, despite not behaving like human beings, can be conscious if they possess the necessary neurobiological mechanisms and nervous systems.
Searle’s point is that the behaviour is, in this case, irrelevant to knowing whether a certain living being is conscious or not: this question cannot be determined by a mere linguistic analysis, as Hacker and Bennett seem to suppose (cf. Searle, 2007, p. 104). Thus, Searle has no doubts in accusing Hacker of fallaciously confusing the rules of linguistic use of concepts or words with the very ontology of the world and of phenomena. This is a mistake that was also made by the old behaviourists, who confused the evidence of mental states by the ontology of these mental states. According to him, “it is a fallacy to say that the conditions for the successful operation of the language game are conditions for the phenomena in question” (Searle, 2007, p. 105).
For the Berkeley philosopher, there are at least two ways of attributing psychological predicates to the subpersonal level of the brain: (i) viewing the brain as a subject and agent (e.g., the brain thinks), and (ii) seeing the brain as the place where these psychological processes occur (e.g., thinking happens in the brain).
Now, Hacker’s central argument is to state that, if we follow (8), it makes no sense to assume that (i) is true. However, from this step, Hacker also concludes that (ii) is meaningless and is a conceptual error. But for Searle, the question in (i) is substantially different from (ii) and both cases require independent arguments. The fact that (8) can be applied to (i) does not necessarily allow it to be applied to (ii).
If we follow Wittgenstein’s argument rigorously even assuming that it is not problematic, it is doubtful that he calls into question (ii): the argument only indicates that the agent of the mental phenomena in question must be a system capable of exhibiting the appropriate behaviour of these mental phenomena. Although we cannot, following (8), claim that the brain sees, but only the person does, this does not inform us at all about whether we can identify the visual experience in the brain. Wittgenstein’s argument only obliges us to consider the brain as part of the causal mechanism of a system (e.g., a person) that in its entirety exhibits the behaviour of seeing (cf. Searle, 2007, p. 108).
Along these lines, Searle concludes that most of what Wittgenstein’s argument presupposes is that the brain cannot function as a subject of mental processes, but it does not inform anything about whether the brain is the place where these mental processes happen: “their arguments against brain as subject does not carry over into brain as locus” (Searle, 2007, p. 111).
Furthermore, even if (MF) is accepted, its application to this particular problem can be called into question given an important detail: Hacker and Bennett never go so far as to indicate what a person is (cf. Searle, 2007, p. 119). They seem, however, to make the mistake of assuming that the brain is part of the person. Therefore, there may be a mereological fallacy, since the part (i.e., the brain) is confused with the whole (e.g., the person). But this assumption is false: a brain is not part of a person, just as a drop of water is not part of the ocean. The brain will, at most, be part of the person’s body, not the person itself. This error made by Hacker and Bennett is ironic, given that it is purely the continuation of Cartesianism and the traditional concept of personal identity, being a categorical error that cannot be allowed (cf. Harré, 2012, p. 352).
In addition to Searle criticizing Hacker and Bennett’s radical behaviourist interpretation, the authors also challenged Searle’s metaphilosophical presuppositions. According to them, Searle says that philosophy and science are similar in two aspects:	(i)
Universal in their content;

 

	(ii)
Aim for the truth.

 



But they are also dissimilar in three ways:	(iii)
Philosophy, unlike science, debates questions whose answers cannot be reached through a solid and systematic method;

 

	(iv)
Philosophy issues are more general, “framing” issues, while science’s issues are more particular and individual;

 

	(v)
Philosophy issues are essentially conceptual problems (cf. Searle, 1999, p. 2069).

 



For Searle, the relationship between philosophy and science is close because, deep down, they have the same kind of enterprise: both are a cognitive activity that seek to improve our epistemic position in the world. But, although similar in this respect, they have different purposes. The aim of philosophy is to ask the right question by clarifying theoretical and conceptual confusions. As soon as this clarification is reached, science goes into action by solving the problem in question. The problem that was previously seen as philosophical becomes, in this process, a scientific problem that can be solved through the empirical methods of science.
This view had already been defended by Bertrand Russell in his famous The Problems of Philosophy, where he stated that “as soon as definite knowledge concerning any subject becomes possible, this subject ceases to be called philosophy, and becomes a separate science” (Russell, 1967, p. 90). In the same sense, J. L. Austin saw philosophical work in a similar way—remember that Austin was Searle’s professor—stating:
In the history of human inquiry, philosophy has the place of the initial central sun, seminal and tumultuous: from time to time it throws off some portion of itself to take station as a science, a planet, cool and well regulated, progressing steadily towards a distant final state. This happened long ago at the birth of mathematics, and again at the birth of physics: only in the last century we have witnessed the same process once again […] in the birth of the science of mathematical logic, through the joint labours of philosophers and mathematicians. Is it not possible that the next century may see the birth […] of a true and comprehensive science of language? Then we shall have rid ourselves of one more part of philosophy (there will still be plenty left) in the only way we ever can get rid of philosophy, by kicking it upstairs. (Austin, 1979, p. 180)

Searle follows this metaphilosophical presupposition. This form of rational inquiry into the world seems to explain why philosophy seems to have no epistemic success or make any progress while science seems to be successful. As soon as philosophy manages to improve the problem in such a way that it can be studied systematically, it is transferred from the scope of philosophers to the scope of scientists who, using scientific instruments, resolve the issue with more or less difficulty (cf. Searle, 1999, p. 2070).
Although Hacker and Bennett accept the conception of philosophy as a conceptual elucidation, they do not conceive it as being an approximation between science and philosophy. Rather, they defend the Isolationist Approach, arguing that there is indeed a deep radical divide between philosophical practice and the practice of natural sciences in general (cf. Bennett & Hacker, 2003, pp. 437–438).
The naturalistic nature of Searle’s metaphilosophy is thus criticized by isolationist authors, because it makes no sense that philosophy has the natural phenomena that Searle investigates as its objects of investigation the natural phenomena that Searle investigates, such as consciousness or intentionality. Nor is it the work of philosophy to create theories and hypotheses about these natural phenomena, something that Searle tries to do in various themes and problems.
For Hacker and Bennett, Searle is mistaken in almost all of his metaphilosophical assumptions. It is difficult to see how science is universal, as stated in (i), given that it is only an undertaking to investigate natural phenomena, thus leaving out the arts, history or mathematics. But, unlike science, philosophy can have a universal character if understood as being a conceptual investigation of any domain of knowledge in which concepts and words are used, whether that is the case in history, in science, in the arts or in mathematics.
The question of the degree presented in (iv) also seems to be doubtful, given that there are philosophical questions that are indeed general (e.g., what is a good life), while others are specifically particular (e.g., is a voluntary movement a movement preceded by an act of will?) (cf. Bennett & Hacker, 2003, p. 440). Searle’s responses are not very convincing: he reaffirms, based on his own work, some metaphilosophical ideas that seek to function as evidence for his position.
This fragile metaphilosophical production is not surprising, given that Searle starts by stating that “in my experience, disputes about the nature of philosophy tend to be fruitless and usually just express preferences for different research projects” (Searle, 2007, p. 122). We can, nevertheless, still draw some relevant conclusions. For Searle, it is false that philosophy cannot offer general theoretical conceptions about natural phenomena, since that is exactly what Searle did during his career, having presented a general theory of speech and meaning, a general theory of consciousness or a general theory of intentionality, among others.
Thus, the central point of the discussion and where philosophers disagree is not so much about what it means to do philosophy, since, supposedly, everyone agrees that it is a conceptual investigation, but, rather, what exactly it means to do a conceptual investigation, that is, what is the nature of the so-called conceptual analysis (cf. Searle, 2007, p. 122).
Essentially, the fundamental disagreement between Searle, Dennett and the isolationists seems to be the nature of the philosophical and scientific problems. For the latter, philosophy is fundamentally an a priori
 investigation. For the former, embracing Quine’s intuition, while some of the philosophical work may indeed be conceptual analysis, it may also involve direct or indirect interaction with proper empirical research.
2.2.4 The Objection to “Philosophical Practice and Anti-Exceptionality”
We are facing the methodological problem and what kind of methodology one should adopt to do research on the problems of the philosophy of the mind. How do professionals in philosophy, that is, researchers in philosophy of mind, think about this problem?
In the article “What do Philosophers of the Mind Really do? Some Quantitative Data”, Joshua Knobe (2014) presents some sociological considerations for our discussion. Comparing a sample of the most cited articles between 2009 and 2013 with a sample of the most cited articles from a period of the twentieth century (between 1960 and 1999) in philosophy of mind, the following results were found:	In the twentieth-century sample, the distribution of methods used by philosophers was as follows: about 5/8 of the research is carried out using a priori
 methods; 3/8 is carried out by methods based indirectly on the empirical; and no research is carried out by direct empirical methods.



Briefly, most of the articles were a priori
, with a minority incorporating some empirical work and none referring to original results of experimental studies.	The sample distribution of articles between 2009 and 2013 is as follows: about 5/8 of the research is carried out by methods based indirectly on the empirical; 2/8 of the research is carried out by direct empirical methods; and only 1/8 of the investigation is carried out using a priori
 methods.



A striking result of this second sample is showing that there is a radical change in the way of practicing philosophy of mind currently. Only a minority of articles are based on purely a priori
 investigations. Most articles refer in some way to empirical findings, and a large percentage refers to original results of experiments (cf. Knobe, 2014).
Thus, there may be a conviction that philosophy of mind must be updated and must forget the traditional image of philosophical work, illustrated in (9) and (10). Rather, a posteriori
 investigations must be considered in the philosophical tasks, if the goal is to achieve some progress in the difficult questions that consciousness or subjectivity create in contemporary neuroscience.
Is this sociological investigation into the beliefs of the researchers of philosophy of mind about the nature of their work an argument against the Isolationist Approach? Although these data are interesting, these descriptive considerations seem to do little for the normative considerations that we must withdraw for the metaphilosophy in general.
To conclude that the fact that most researchers of philosophy of mind currently use methodologies that are tendentiously empirical and less a priori
 does not serve as evidence to clarify the best possible metaphilosophy, given that such a statement would commit a version of the ad populum fallacy that should be avoided. Now, that is not what some researchers conclude. On the contrary, they argue that the Isolationist Approach no longer makes sense and is obsolete (we will see why in detail in the next chapters).
First, Timothy Williamson argues that the idea, present in the Isolationist Approach, that philosophy has an exceptional and unique role, unlike all other sciences, is problematic:
The common assumption of philosophical exceptionalism is false. Even the distinction between the a priori
 and the a posteriori
 turns out to obscure underlying similarities. Although there are real methodological differences between philosophy and the other sciences, as actually practiced, they are less deep than is often supposed. (Williamson, 2007, p. 3)

For Williamson, philosophy is a science like other sciences and, more importantly, philosophical knowledge is knowledge about reality and not just clarifications of meaning (Williamson, 2007).
Thus, this position criticizes the radicalism of the Isolationist Approach in the central aspect in relation to the degree of isolation between philosophy and neuroscience. Methodologically, we can distinguish that the conceptual problems of philosophy are different from the factual problems of science, without, however, ignoring that they touch and interact in various aspects, whether in questions or problems, arguments, theories and concepts, among others.
Williamson argues against this position due to the epistemic obscurity of the distinction between a priori
 and a posteriori
. In a recent article, the philosopher defends the opposite view of the Isolationist Approach and philosophy’s exceptionality thesis, arguing in favour of an anti-exceptionalist view of philosophy:
[Philosophy] like mathematics, it is a science, but not a natural science. Its methods are not primarily experimental, though it can draw on the results of natural science. Like foundational mathematics, its methods are abductive as well as deductive. As in the natural sciences, much progress in philosophy consists in the construction of better models rather than in the discovery of new laws. We should not worry about whether philosophy is a priori
 or a posteriori
, because the distinction is epistemologically superficial. (Williamson, 2019, p. 19)

As we will see in the next chapter, a criticism raised by the reductionist approach to this isolationist research programme is related to the way in which philosophy and science are defined by the latter. Contrary to what is assumed, given that philosophy and science are not essentially different, the former can be reduced to the latter with the aim of achieving epistemic progress regarding the problem of the conscious mind, for example.
Thus, the fundamental mistake of the Isolationist Approach may be its metaphilosophical position, which, as we have seen, defends that philosophy, in addition to not being part of science or not relating directly to it, does not make any epistemic contribution to human knowledge, since an anti-cognitive view of philosophy is defended. On the contrary, philosophy, as a second-order discipline, seeks to clarify or elucidate “what we already know”: its task is understanding through elucidation.
Finally, and as we will see in Chap. 5, Georg Northoff also criticizes this Isolationist Approach, arguing that there are no purely philosophical concepts and purely scientific concepts, as it is made clear in (9) and (10). Rather, the German philosopher and neuroscientist considers the following ideas:	(11)
There is no concept-free neuroscience: concepts are relevant to neuroscience in testing the conceptual plausibility of neuroscientific discoveries;

 

	(12)
There is no factless philosophy of the natural world; the facts are relevant to a naturally relevant philosophy by testing the empirical plausibility of the philosophical concepts (cf. Chap. 5).

 



From (11) and (12), Northoff, appealing to the Kantian form, concludes that “philosophy without science is empty, science without philosophy is blind” (Northoff, 2014).
This conclusion fundamentally goes against the assumptions presented throughout this chapter, arguing in favour of a framework with Quine’s influence—which we will present in detail in the next chapter—of a naturalized epistemology that understands philosophy not as opposed to science, but, rather, a continuation, abstractly formalized, of the same.
2.3 Conclusion
Arguing in favour of a very particular view of philosophical work and concluding that the philosophical method is irrelevant to neuroscience and vice versa, since both disciplines are concerned with different subjects—philosophy with what makes or does not make sense, and science with what is true or false—the methodological problem is solved by the parallelism between the two disciplines and by the consequent conclusion of the impossibility of having an interdisciplinarity that solves the problems raised by mental and subjective phenomena. As we tried to argue, however, the metaphilosophical view of the isolationist position confuses its descriptive with normative considerations: it is from, for example, (9) and (10), that Dennett and Searle’s philosophical work is considered confusing and, in many cases, “nonsense”. Now, due to an essentialist definition of philosophy, since philosophy is more than just an elucidation of meaning, we conclude with the idea that the Isolationist Approach is too exclusive, ignoring other metaphilosophical considerations about philosophy and science that may have real value and that we will analyse in the next chapters.
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Footnotes
1Sherrington uses the term “energy” to designate matter in conjunction with energy in the physical and material sense that is in opposition to the immaterial mind (cf. Sherrington, 2009, p. 251).

 

2Original statement: “Sind diese schmerzenden Widersprüch entfernt, so ist zwar nicht die Frage nach dem Wesen beantwortet, aber der nicht mehr gequälte Geist hört auf, die für ihn unberechtige Frage zu stellen” (Hertz, 1879, p. 9).

 

3This project comes close to the research advanced by Gilbert Ryle in his The Concept of Mind. The big difference with this isolationist project is an attempt to defend in detail a conceptual logical network that was missing from Ryle. Furthermore, although Ryle follows Wittgenstein in many ways, he differs from the same in many others, such as the value of category expressions. Following Hacker’s explanation, Wittgenstein saw these expressions as indeterminate. On the contrary, Ryle assumed them to be solid, whose problem was just being applied in an erroneous way (cf. Hacker, 2019, p. 201).

 

4Original statement: “L’action de l’âme consiste en ce que, par cela seul qu’elle veut quelque chose, elle fait que la petite glande à qui elle est étroitement jointe se meut en la façon qui est requise pour produire l’effet qui se rapporte à cette volonté” (Descartes, 1964, pp. I–41).

 

5A defence of methodological apriority of philosophy can be offered by contemporary advocates of Thomism, a philosophical approach based on the thought of St. Thomas Aquinas whose main objective was to reconcile Aristotelian thought, versions of Neoplatonism and the sacred texts of the Bible (cf. Kerr, 2002; Cessario, 2003): Thomism argues in favour of the autonomy of philosophical reflection and the idea that no empirical data can falsify or be relevant to reject a philosophical theory since they are in two completely separate plans of reflection (cf. Brozek et al., 2013, p. 17).

 

6To be clear: “flying” was previously associated with what birds did; the change in meaning includes the fact that we now have airplanes that allow us to move quickly from one city to another in the other side of the world.

 

7Following the same criticism, Patricia Churchland will state that “conceptual analysis (…) is a type of anthropological enterprise, and it should be possible to complete it in a few years” (Churchland, 1996, p. 290). A second criticism can be found in Machamer and Systma (2009).
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As we saw in the previous chapter

, the first answer to the methodological problem is based on the thesis that philosophy and science are fundamentally different and, therefore, cannot work together. In this chapter, we will investigate the approach that can be considered as opposed to the main ideas of the Isolationist Approach, arguing that, on the contrary, neuroscience has much to contribute to philosophy, provided that it is updated to a method that incorporates empirical knowledge.
The Reductionist Approach (RA) strives, first of all, to be “the application of neuroscientific discoveries to traditionally philosophical concerns” (Bickle, 2009, p. 4). The aim is to reformulate the philosophical work that had been considered, until then, as a work of conceptual analysis based on an a priori
 methodology, into a methodology that incorporates the data of science and is able to use them in order to solve the traditional problems of the philosophy of the mind. In Churchland’s words:
The [scientific] facts are the facts; linguistic analysis may tell you what normal speakers believe, but it cannot be a reliable guide to facts about the world, to the real nature of things. (Churchland, 1996, p. 290)

However, (RA) is much more radical than the first quote: at its base is the fundamental thesis that philosophical concepts must, as a tendency, be replaced by neuroscientific concepts. Let us see what the basic principles by which (RA) is governed are and then we will analyse the metaphilosophical assumptions of this approach. To this end, it is important to analyse two proponents, of different versions, of (RA): Patricia Churchland and John Bickle.
3.1 Assumptions of the Reductive Approach
3.1.1 Denial of Dualism
The first step for a reductionist advocate



 is to deny dualism—either of substances or of priorities—because she/he believes that the use of Leibniz’s law (LL) to prove the duality of mind/body is invalid. The first explicit formulation of (LL) appears in section 9 of Wilhelm G. Leibniz’s Discourse on Metaphysics (cf. Loemker, 1969, p. 308).
This (LL) states that if x and y are identical, then x and y must necessarily share all the same properties. In logical notation, (LL) is expressed as follows:
(LL) ∀F (Fx ↔ Fy) → x = y.
The aim, then, is to find a property that is true about brain states, but that is not true about mental states (or vice versa). See (1) the argument in favour of dualism:	(1.1)
Mental states [MS] are known introspectively as states of the conscious self;

 

	(1.2)
My brain states [BS] are not known introspectively as states of the conscious self;

 

	(1.3)
[Applying (LL)], [MS] are different then [BS].

 



Argument (1) thus seems to logically prove that mental states are different from brain states. If the application of (LL) is legitimate as to the premises (1.1) and (1.2), then we are faced with a solid argument in favour of dualism.
So what is the error of the argument for the reductionist? The premise (1.1) does not seem to be problematic, given that qualia
 are defined exactly as something that is known introspectively. In contrast, the premise (1.2) appears to be more problematic. For the reductionist, the argument is patent to committing a petition fallacy, since the veracity of the premise can only be concluded if the conclusion of the argument is immediately accepted. That is, if mental states are in fact identical to brain states, then, when someone introspects a mental state, she/he does, in fact, introspect a state of its brain. She/he may not describe them as identical; identity can be a fact of the world itself regardless of the knowledge that one has of that identity.
This points out to an error of reasoning that the argument makes, namely an intentional fallacy. The defender of reductionism does not, therefore, accept the application of (LL) in these arguments, because such a step is illegitimate. Let us analyse the following argument (2):	(2.1)
Aspirin is recognized by John as relieving pain;

 

	(2.2)
Acetylsalicylic acid [AA] is not recognized by John as relieving pain;

 

	(2.3)
[Applying (LL)], aspirin is not identical to AA (cf. Churchland, 1986, p. 329).

 



Despite the truth of the premises, the conclusion is clearly false: the identity of the terms is obviously true. Thus, the argument is clearly invalid. The problem is that the “property” described in (2.1) and (2.2) consists only in the subject’s knowledge, but such a property is not a genuine property of the object itself. Furthermore, even in the most interesting versions of the argument, problems remain, because they assume from the outset what the argument is supposed to conclude by committing a petitio fallacy (cf. Churchland, 1986, pp. 325–333).
Therefore, (RA) advances with the concept of reductionism, which is detailed below.
3.1.2 The Concept of Reductionism
Although the concept of reductionism

 can have several definitions depending on its application, this term is here used following its use in philosophy of science. In this sense, “reduction” is applied between two theories: the reduced theory (RT), which is found in a particular relationship with a more basic theory (BT). Thus, any phenomenon of (RT) that is said to be reduced to another phenomenon of (BT) is, first of all, a consequence of the reduction of the theories to which they belong and not of the phenomenon itself (cf. Churchland, 1989, p. 278).
Hence, it is not the phenomena that are directly reduced: what is reduced is a theory, which comprises a set of specificities that may or may not be connected with the set of specificities of the reduced theory. The type of reductionist ambition is called “intertheoretic reduction” whose operation will be exemplified through examples from the history of science.
Take the example of light: when we say that light has been reduced to electromagnetic radiation, this statement has two relevant meanings. The first one states that the corpuscular theory of light has been reduced to the theory of electromagnetic radiation. The second states that the first theory has been reduced in such a way that we can reduce the concept of light to the concept of electromagnetic radiation.
The important thing to draw from this analysis is that the second step is dependent on the first, and not vice versa: only by reducing one theory to another one can achieve the reduction of the phenomena of the theory reduced to the phenomena of the new theory.
By analogy and focusing on the mind-body problem, the reduction of mental states to brain states can only be achieved if there is, before, a reduction of a theory about mental states to a neurobiological theory. If (RT) is reduced to (BT), then the reduction of mental states to brain states may be legitimate.
The reduction of a theory, if successful, has two positive implications. First, with the reduction of one theory to the other, we gain an explanatory unification: if we can actually reduce one theory to another, then our understanding of the phenomena of that theory is increased. A second relevant implication is that, with the intertheoretic reduction, we can achieve an ontological simplification. With the success of the reduction, two phenomena that seemed to be ontologically distinct may, after all, be the same, or one of the phenomena believed to have ontological properties ceases to exist. In this process, there is an ontological simplification that is guaranteed by the successful reduction of one theory to another.
Returning to the example of light, before the development of the electromagnetic theory, it was believed that light was a specific phenomenon dissimilar from the electromagnetic effects that were regarded as a distinct phenomenon of light. Now, with the reduction of one theory to another, we understand that the two phenomena that were previously considered to be dissimilar are, after all, the same. This process guarantees a relevant ontological simplification.
As we will see later, it may be the case that, instead of reducing one phenomenon to the other, the reduced phenomenon may be eliminated (cf. Churchland, 1989, p. 281). Now, reductionism, since its first appearance, has been understood in at least three ways, which will be detailed below (cf. Ney, s/d).
3.1.2.1 Reduction as Translation (RaT)
The first form of reduction that can be detailed appears with Rudolf Carnap. His great ambition was to achieve the unification of the sciences in a single common language by reducing several theories to a common theory. As seen in Chap. 1, Quine came to criticize precisely this aspect of the neopositivist philosophy. We can formulate the first version of a reduction as follows:	(RaT): (T2) is reduced to (T1) when all the truths about (T2) have been translated into the language of (T1).



In Carnap’s words, (RaT) is described as follows: “an object (or concept) is said to be reducible to one or more objects if all statements about it can be transformed into statements about these other objects”1 (Carnap 1928, p. 1).
Carnap will, therefore, argue that the language or the theory of physics could serve to reduce all other languages—including the philosophical concepts—to a universal language. This reduction would allow the unification of science and its method; something fundamental for the logical positivists of Vienna, who tried to defend that all empirical statements could—and should—be reduced to a single language and a standardized method of investigation of all types of entities across all sciences (cf. Carnap, 1934, p. 32).
The relevant point for our investigation is the motivation of logical positivists to achieve such a reduction. Given the less rigorous methods of philosophy and social sciences in general, based on intuitions and analysis of language purely a priori,

 it would be necessary to look for a more rigorous methodology. Consequently, Carnap’s aim was to replace these epistemically poor methods with methods used in empirical sciences: intuitions no longer had a relevant role in research and should be replaced by facts (data) and by intersubjective verification.
The goal, moreover, of reducing the assertions of all sciences to a common language was to achieve an epistemic objectivity that would guarantee that the studied phenomena could be fully understood. More importantly, the purpose of the reduction method as a translation was to make the predictability of scientific theories more robust—something that was impossible with the methods of philosophy.
Therefore, by achieving reduction by translation, scientists could have a more rigorous view of the world and its knowledge. Otto Neurath, in the same line as Carnap, would come to affirm that the various sciences employ different concepts and theories and that the work of the project of the unification of science is exactly to understand if these different concepts are, basically, referring to the same objects of study, given that the different concepts may have the same function. To be able to understand this phenomenon, it is necessary to make a regular periodic evaluation of the scientific discourse so that the concepts are not multiplied “beyond necessity” (cf. Neurath, 1983, pp. 172–173).
Thus, we understand two fundamental points:	(i)
The concern to apply a linguistic form of Ockham’s razor in order to minimize the concepts and terms of a theory to achieve theoretical simplicity, given that a theory must be able to explain and predict phenomena using only the strictly necessary concepts; the translation of the mentalistic terms of philosophy, for example, into neuroscientific concepts would be one of those examples of reduction that would be epistemically useful;

 

	(ii)
The unification of science is due to the understanding that, perhaps, different sciences use different concepts to refer to the same phenomenon: only through reduction one could achieve this realization; for example: it may be the case that the biology concepts “stimulus” and “response” can be two terms used to refer to the same phenomenon that physics describes by “cause” and “effect”.

 



A relevant philosophical consequence of this reductionist approach would be adopting a coherentist theory of truth, as opposed to a correspondence theory. The correspondence theory of truth holds that a proposition p is true if p corresponds to a particular state of the world or reality, something that is fundamentally extra-linguistic. If p corresponds to a state of the world, it will be true; if p does not correspond to a state of the world, it will be false.
On the contrary, the coherence theory of truth (CtT) can be formalized of the following way:	(CtT): p is true if and only if it is consistent with a particular set of ps.



Thus, in this version of the theory of truth, the justification of statements is made in consistency with other statements and not in a direct correspondence with the external world. In order to defend this theory, Neurath presented the famous metaphor of the sailor who has to rebuild the ship while at sea. The metaphor seeks to defend that it is impossible to sustain an immutable and absolutely objective basis of science, so that the basis of scientific statements may lie in the consensus—or lack thereof—of scientists, thus not having a fixed pattern of truths (cf. Neurath, 1983, p. 181).
Consequently, since there is no external world to which we can compare our claims in order to achieve a solid justification, what is left is to achieve coherence with other claims about p. We realize, therefore, why (RaT) is an important foundation of reductionism to achieve the unification of sciences: the more coherent the theory is in relation to other theories, the more justified it will be, and, thus, the truer it will be. By achieving the translation of the languages of different sciences into a common language, the connection will be stronger between different disciplines and, therefore, more rigorous in its nature.
It is important to emphasize that the focus on the thesis that different sciences should be reduced to the language of physics is only something historically contingent. This reductionist version does not argue that only physical science could serve as a common language for the other disciplines. What mattered, before, was that this common language was universal with the aim of achieving the unification of science. The fact that it was the language of physics that was prioritized by Carnap and Neurath would be a contingent and historical fact of their time, given that physics seemed to correspond exactly to the criteria of universality and confirmation by intersubjectivity that philosophy, for example, could not be able to achieve because of its persistent use of subjective concepts. Reductionism, in this version, is a reductionism to a common language, and not necessarily to the language of physics.
This particular form of reductionism would raise several problems. Its connection to (CtT) is one of the main caveats, given that this theory of truth led to inconsistent paradoxes when one assumes the relation of coherence between propositions. See the following example:	Subject S1 believes in proposition p in consistency with a set of propositions ps;

	Subject S2 believes in the proposition ¬ p in consistency with a set of propositions ¬ ps;



Now, in this situation, both S1 and S2 have their beliefs justified and, therefore, true according to (CtT). Nevertheless, this is inconsistent, because only S1 or S2 can be right about the truth-value of a proposition, and not both at the same time (cf. Walker, 1989). In consequence, this is problematic and one needs to consider another way of looking at reductionism.
3.1.2.2 Reduction as Derivation (RaD)
A second way of understanding the reduction is presented by Ernest Nagel in his influential work The Structure of Science. For Nagel, the relevance of the reduction is not so much the translation of terms into other terms argued by (RaT), but, rather, the idea that the laws of science that we want to reduce are demonstrated as being a logical consequence of the theoretical assumptions of the base science (cf. Nagel, 1961, pp. 345–358).
When one achieves this demonstration, one sees that there is a limited number of basic principles that are necessary to explain the truths of both sciences. The aim of the reduction by derivation is to bring sciences closer to a common theory that can integrate the various domains of the natural sciences that should have a common set of limited principles (cf. Nagel, 1961, p. 336).
According to Nagel, there are two kinds of reductions: homogeneous reductions and heterogeneous reductions. The difference between them lies in the role of translation of concepts. In the first version, there may in fact be a translation relationship between the concepts of the reduced theory and the base theory. However, this is not mandatory or necessary as it assumes (RaT). In heterogeneous reductions, the science to be reduced may include concepts that are not present in the base science (cf. Nagel, 1961, p. 342). It is therefore not necessary to always translate the concepts from one theory to the other.
See the following example: if we are interested in reducing the mentalist concepts of the philosophy of mind, such as “belief”, “mind” or “pain” to a physicalist theory, the latter will not have any concept that directly translates the concepts of the first theory. When this is the case, it is necessary to add assumptions to the laws of the base science (e.g., physical theory) that indicate the relationships between mentalistic terms and the terms of the base science. Let us call these assumptions “bridge laws”, influenced of Carl Hempel, which will allow the derivation—and not the translation—of the laws of science to be reduced (e.g., mentalist concepts) to the base science (e.g., concepts of physics) (cf. Nagel, 1961, pp. 351–354).
Carl Hempel formalized this structure of thought explicitly as follows. Assuming that (B1) and (B2) are concepts that make up the language of the base science and (T1) and (T2) are concepts that make up the language of the science that we want to reduce:	(3.1)
The occurrence of (B1) causes the occurrence of (B2) (a law in the base science);

 

	(3.2)
If something is (B1), then it is (T1) (bridge law1);

 

	(3.3)
If something is (B2), then it is (T2) (bridge law2);

 

	(3.4)
Therefore, the occurrence of (T1) causes the occurrence of (T2) (a law in the reduced science) (cf. Hempel, 1966, p. 105).

 



Consequently, we obtain a law of science that we want to reduce to the laws of the base science, achieving a derivation of terms through the bridge laws instead of a translation between concepts.
The kind of bridge laws that are necessary to achieve a derivation can vary and is the subject of intense discussion among philosophers of science. Nagel initially thought that it would be enough for bridge laws to have a conditional form for the derivation to be successful. But with the discussion of Nagel’s reduction, biconditional or identity forms have been gaining more prominence in the scientific literature (cf. Sklar, 1967), given that identity relations represent greater progress towards the goal of the unification of sciences: only bridge laws as identity would be considered genuine reductions.
In this sense, Jaegwon Kim points out:
It is arguably analytic that reduction must simplify; after all, reductions must reduce. … On this score bridge laws of the form [Something is a T1 if and only if it is a B1] apparently are wanting in various ways. Since [Something is a T1 if and only if it is a B1] is supposed to be a contingent law, the concepts [T1] and [B1] remain distinct; hence bridge laws yield no conceptual simplification. Further, since we have only a contingent biconditional “iff” connecting properties [T1] and [B1], [T1] and [B1] remain distinct properties and there is no ontological simplification. … If we want ontological simplification out of our reductions, we must somehow find a way of enhancing bridge laws … into identities. (Kim, 1998, pp. 96–97)

So, according to this view, only when there is an identity relationship one can achieve genuine reductions. But we should note that this is a radical view of Nagel’s traditional view that puts ontological simplification first, and the unification of science is only a secondary consequence of this process. But Nagel’s traditional perspective was different: the unification of science should be the relevant goal of the reduction by derivation, as long as the bridge laws have conditional forms, thus not requiring identity relations (cf. Ladyman et al., 2007, p. 49).
With the influence of the work published by Thomas Kuhn in the 1960s, philosophers of science increasingly emphasized the idea that their models of reduction should be able to incorporate examples from the history of science. For example, following an example from Nagel himself, it would be difficult to see how the reduction of thermodynamics to statistical mechanics could occur by applying his original model.
In this sense, Kenneth Schaffner (1967) raised two criticisms to Nagel’s reductionist model:	(i)
Nagel’s model of reduction assumed that the deductibility of the theory to be reduced to the base theory with the aid of bridge laws occurred directly. The problem is that, for the derivation to be really successful, it would be necessary to correct or modify the first one in various ways, since some details of the theory to be reduced could be false. Following Schaffner and the example of Maxwell’s theory, we can understand that one of the central foundations of optical physical theory, Fresnel’s law of intensity, was incorrect. In addition to the need to modify or eliminate aspects of the first theory, it could be the case of having to incorporate or add facts about some of the phenomena that the theory sought to explain and describe (e.g., following the example of reducing optical physics to electromagnetism, it is necessary to add the idea that the first only applies to a certain frequency, and not to all). Thus, if we want to reduce optical physics to Maxwell’s theory, the derivation occurs not from the traditional optical physical theory, but from a corrected and altered version of it (cf. Schaffner, 1967, pp. 137–147);

 

	(ii)
Nagel’s model of reduction assumed a particular phenomenon called “conceptual invariance” between the two theories. In fact, when a reduction is made, it may happen that a concept alters its meaning or is understood from a new perspective (cf. Chap. 2) or is even totally rejected by the base theory. Schaffner offers the example of the evolutionary concept of “gene” of Mendel’s genetic theory as the result of the reduction to a biochemical theory (Schaffner, 1967, p. 243). Thus, the theory we reach with the derivation may not consist of all the phenomena or laws of the original theory, and the conceptual invariance may be false.

 



Thus, in this update of the Nagelian model, the various examples from the history of science can already be integrated with greater theoretical ease and has the following formalization:	(4.1)
(T*) is a reconceptualized and corrected version of T;

 

	(4.2)
The reduction from a T-theory to a B-theory involves a corrected T version (T*);

 

	(4.3)
Bridge laws do not link the concepts and phenomena from T to B, but from (T*) to B;

 

	(4.4)
Thus, (T*) is derived from B in conjunction with the bridge laws;

 

	(4.5)
The same is true for B: in addition to (T*) being a modification of T, since (T*) is derived from B, B is modified to (B*);

 

	(4.6)
Therefore, (B*) derives (T*) in conjunction with the bridge laws.

 



What Schaffner’s model, which is basically an update of Nagel’s model, has in common with this one is the thesis of (RaD), which states that the intertheoretic reduction occurs from the derivation from T to B, with the help of bridge laws that relate the concepts and phenomena (or modifications or eliminations) of the two theories and can be formulated as follows:	(RaD): The theory (T2) is reduced to the theory (T1) when all the laws of (T1) are derived from the laws of (T2).



This thesis will be relevant for the analysis of the attempt to reduce the mentalist terms of philosophy to concepts from a co-theory of neuroscience and psychology. But before we look at this debate, let us analyse a third way of understanding reductionism.
3.1.2.3 Reduction as Explanation (RaE)
Another way to consider reduction is the model of reduction as an explanation, which is presented in the 1956 article “On Reduction” by Paul Oppenheim and John Kemeny, who formalized reduction as follows. A theory (T1) is reduced to a theory (T2) in relation to a set of observational data (O) if:	5.
Red (T1, T2) if and only if:	(5.1)
Voc (T2) contains terms that are not Voc (T1);

 

	(5.2)
All (O) of (T2) are in (T1);

 

	(5.3)
(T1) is as systematized as (T2) (cf. Oppenheim & Kemeny, 1956, p. 15).

 





 



Thus, the reduction of a theory (T1) to a theory (T2) occurs if the vocabulary (Voc) of (T2) has terms in its composition that are not present in the vocabulary of (T1). Observational data (O) have to be explained by both (T2) and (T1). Finally, the systematization present in (5.3) refers to the ability of a theory to be able to adapt its complexity to the ability to predict and explain more observational data (O).
This point is very relevant due to the authors’ motivation to achieve reductions in science. In their words: “the role of a theory is not to give us more facts but to organize facts into a practically manageable system” (Oppenheim & Kemeny, 1956, p. 11). In this sense, these authors are in line with the theoretical unification of science through the reduction or elimination of theories whose observations (O) can be explained by a more comprehensive theory that also explains these observations.
It is important to note the difference between the model (RaE) and the previous models (RaT) and (RaD). According to the authors, the problem with the previous models is that they seek to establish a direct link between two theories, something that is logically too demanding. In the (RaE) version, this connection is, on the contrary, indirect and does not consider translating of the concepts of the theory as the central foundation. Thus, the aim is to explain all the facts without requiring a method of direct translation—as with (RaT)—or of a second-order—as with (RaD).
In this new model, the terms of the theory to be reduced do not have to be connected with the terms of the base theory as the previous models argued, but with the observational data that, of course, connect indirectly to the terms of the second theory. Thus, the connection between the terms is logically less demanding—and therefore simpler—than a total and complete translation (cf. Oppenheim & Kemeny, 1956, p. 16).
We can formalize this (RaE) thesis as follows:	(RaE): The theory (T2) is reduced to the theory (T1) when all the observations (O) explained by (T2) are equally explained by (T1).



Thus, this model intends to include the previous models in its composition, assuming that cases of direct translation are only special and rare cases and that most intertheoretic reductions will happen in the way that is explained in (4). Therefore, the reduction will aim to help eliminate theories and concepts that are superfluous, seeking that science achieves higher levels of theoretical parsimony, a goal that, if achieved, will result in the unification of science.
3.1.3 Reduction in Patricia Churchland
Patricia Churchland uses reductionism to solve the mind-body problem. For the American philosopher, the identification of the properties and the concepts of (T1) with (T2) is not necessary and is often useless. The reductions in the history of science not only imply “smooth” reductions that involve identification crossings between theories, but, on the contrary, “bumpy” reductions where these crossings are not at all necessary as they are problematic because they involve a review of the initial theory—as seen in Nagel—and its concepts that can be eliminated and not identified and then reduced. According to Churchland, this is the case in the following pre-scientific theories, such as	The phlogiston theory: developed by Georg Stahl in the seventeenth century, it was believed that all combustible bodies would have a matter called “phlogiston” that would be released into the air during combustion or calcination processes that would then be absorbed by plants;

	The caloric theory: developed in the eighteenth century, it argued that heat was an invisible and odourless fluid that all organic bodies have, the amount of which would influence the amount of heat that this body would have; the higher the amount of fluid, the higher the temperature;

	The theory of demons: having several versions in different periods in the history of thought, it considered that the problems of mental illness were due to demonic possession in healthy people; such a theory served to explain schizophrenia, epilepsy, Tourette’s syndrome and double personality disorder, among other mental disorders.



In all these cases, the theory to be reduced has eliminated central concepts—the existence of phlogiston, caloric fluid or demons—and no intertheoretic identification was achieved or necessary (cf. Churchland, 1986, p. 284). This point is important for Churchland, because reductionism in the debate of the mind and the brain is mistakenly given by the magnifying glass of smooth reductions that require a particular identification of, for example, mental states with brain states.
However, the philosopher wants to avoid the philosophical constraints of the type-identity or token-identity theories. These theories of physicalist basis argue that everything that exists is something physical, that is, everything is extension. Mental phenomena, such as thoughts or emotions, are identical to certain physical phenomena—our neurophysiology associated with x mental state: having a mental state consists of being in a particular physical state.
Let us apply this distinction to the mental phenomenon: the type-identity theory states that for each type of mental phenomenon—feeling sad or happy, wanting or hating something—there is a corresponding physical state. So, for example, pain is identical to the activation of C fibres. Therefore, my pain is identical to my activation of C fibres, and someone else’s pain is identical to the activation of their C fibres; the same activation remains the same yesterday, today and tomorrow; the same mental process corresponds to the same physical process.
On the other hand, token-identity theorists argue that my pain yesterday was definitely identical to a physical state. And my pain today is definitely identical to a physical state. But these physical states could all be different: in the first case, it could be a set of x neurons firing, while, in the second, it could be another set of y neurons firing.
The identity approach offers a stronger research programme, given that it states that specific types of physical states, for example, a release of endorphins, are identical to the types of mental states associated with it, for example, feeling happy, and that this is the case for all humans and non-human animals with complex neurobiology.
Churchland wants to avoid thinking about reductionism in such a restricted way, since it assumes that it is really necessary to cross-identify between concepts and phenomena of the theories at stake—reductions of the smooth type. But, for the philosopher, this can be dangerous for the very development of neuroscience as a field of research:
However, to make such identifications a requirement is to hobble severely the theoretical development of neuroscience, for it implies that only a reduction on the retentive end of the spectrum will do, and that neither will any of the variously revisionary styles of reductive relations be acceptable nor will displacement be considered even possible. (Churchland, 1986, p. 284)

Now, the goal of the Reductive Approach will be to reduce the mentalistic concepts of philosophy to concepts of a scientific co-theory that unites the knowledge of neuroscience with cognitive psychology, which will correct and modify the various aspects and concepts of the base theory until it can absorb or derive the theory to be reduced.
The history of science itself seems to be filled with smooth reductions, but for Churchland, this is just a general impression that pays no attention to the details of the formal aspects of those reductions. Take the example of the “reduction” of Newtonian mechanics (NM) to Einstein’s theory of special relativity (tSR) offered by the philosopher.
We seem to be facing a reduction in the retentive side of the spectrum of reductions (see figure below) as the two theories have phenomena and concepts in common, such as mass, movement and acceleration, among others. However, this impression is illusory since the two theories are substantially different: there is a case of elimination, and not of reduction, between (tSR) and (NM).
Let us pay attention to the concept of mass in (NM) and (tSR). NM(mass) is seen as an intrinsic property of nature, not varying from observer to observer and having an absolute value. tSR(mass), on the other hand, is totally different. Its value depends on the observer, the conditions under which the observation is made and is, fundamentally, a relative value. Now, for (tSR), NM(mass) does not exist or makes any sense. For (NM), tSR(mass) does not make any sense either. Thus, NM(mass) cannot be identified with tSR(mass). Rather, the second concept completely replaces the first concept in the new theory, not through smooth reduction, but through pure elimination.
What was reduced, technically, was an analogue of (NM), (NM*), in conjunction with false assumptions and analogous laws—namely the fact that (NM) works only under certain specific and limited conditions—which allows it to be logically derived from (tSR). With this step, we are able to explain the success of the reduced theory (within its limits) and that the base theory (tSR) has greater explanatory and predictive power as a scientific theory than (NM).
In this example, we are dealing with a case of successful intertheoretic reduction, although it was not necessarily achieved by relations of identity between (NM) and (tSR) since the two theories are, in essence, radically different (cf. Churchland, 1986, pp. 286–288).
A second example that can be offered to demonstrate a reduction that leads to elimination is the physical theory prior to Newton’s. Aristotle had argued that an object remains in motion only if a force is continuously applied to that object. This is a sort of folk description of physical movement that children can understand by making rudimentary observations: for example, pushing a toy car, the child will notice that if it stops pushing the car, its movement will also stop.
Of course, this proto-theory of physics was deeply mistaken with the projectile movement as a counter-example available in Aristotle’s time: how could it be explained that a projectile would continue to move after receiving an initial impulse? It is this erroneous view, but one of common observation, that Newton and his first law sought to dethrone: an object in uniform rectilinear motion will continue its motion uniformly unless an opposite force interrupts it—it only takes an initial acceleration to move an object, but not a continuous force. Of course, the new theory (NM) can explain why the car pushed by the child will stop: the force of gravity plus the fact that the friction of the wheels is a force contrary to the initial movement.
However, the Aristotelian theory was not smoothly reduced with identity connections made between his theory and (NM). On the contrary, most of the concepts and laws of the proto-theory of physics have been falsified and replaced by new concepts and laws of (NM), which, in turn, have been falsified by (tSR) (cf. Churchland, 1986, pp. 289–290).
For Churchland, this second example is useful because it shows how ordinary or folk beliefs about the nature of movement can be wrong even when it seems to be intuitively2 clear or obvious to many people. This is a lesson that the philosopher will seek to apply to the problem between mentalist concepts and neuroscientific concepts.
The author of Neurophilosophy
 draws four relevant lessons for the discussion of the Reductive Approach:	(i)
Reductions in one theory can lead to falsification and consequent replacement of another theory;

 

	(ii)
Sometimes, what is replaced is an ordinary or folk theory that can be based on (wrong) observations;

 

	(iii)
Although an ordinary or folk theory is very intuitive and evident, it may be wrong;

 

	(iv)
A new theory, after becoming familiar, can be applied causally as the ordinary or folk theory (cf. Churchland, 1986, p. 291).

 



Equally important is the metaphilosophical idea that, with the reduction of theories by others theories, the central questions and concepts of the research may lose its initial meaning. It leads, therefore, to a reconfiguration of what the theory needs to explain and describe.
To illustrate this relevant point, the American philosopher asks us to consider geocentrism: the theory that held that planet Earth was the centre of the universe. The Sun and Moon would rotate around the Earth once a day and the stars would be fixed on a celestial sphere that rotated with movement of Earth’s axis. In this system, the theorists of geocentrism sought to answer the question “What makes the celestial sphere rotate?”, and they would offer different hypotheses and answers for that specific question.
With the refutation of the geocentric model by Copernicus and later by Galileo, and with the appearance of Newton’s classical mechanics, the initial question ceased to make sense since the new theory postulated that there was no celestial sphere. So what needed an explanation initially, with the change of theory, no longer needs an explanation.
Furthermore, we could no longer rely on observations that seemed relevant and that counted as evidence to support the Ptolemaic model, and we started to be able to explain the apparent movement of the stars in reference to Newtonian theory by the movement of the Earth instead of the stars. Finally, the very evidence that was central to the previous model that the Earth was the centre of the universe and a static and stable body is falsified (cf. Churchland, 1986, p. 293).
The “facts” of the reduced theory no longer need an explanation and are transformed into pseudo-facts with the base theory, which is able to explain why these pseudo-facts were taken as facts in the reduced theory. Churchland’s aim in analysing this example from the history of science is to try to point to the thesis that, in relation to the mind-brain problem, the same can happen: what is taken as an evident fact of Folk Psychology may no longer need to be explained in a future theory of neuroscience which may, in turn, explain why these phenomena were taken as facts in the theory that was the target of reduction.
Now, which theory should be reduced to the Reductive Approach? Let us look at the theory that will tend to be replaced by a future neurobiological theory according to reductionists.
3.1.4 Theory of Folk Psychology
After clarifying the different aspects



 of reduction, the next step in the Reductionism Approach is realizing which theories are candidates for a relevant intertheoretic reduction. We can recall that a reduction does not primarily involve the reduction of one phenomenon (e.g., mental state of sadness) to another phenomenon (e.g., brain state associated with sadness), but rather the reduction from one theory to another. Which theory, therefore, is a candidate to be reduced by the neurobiological theory?
Wilfrid Sellars identified a standard structure of beliefs, desires, pains, dreams and so on, which form a theory that we use to describe something. This theory, called “Folk Psychology” (FP), postulates several entities—intentional mental states—that are related to each other and to human behaviour. We use this theory to predict the behaviour of others and to describe and classify our own internal states. In the author’s words:
Folk psychology is commonsense psychology—the psychological lore in virtue of which we explain behavior as the outcome of beliefs, desires, perceptions, expectations, goals, sensations, and so forth. It is a theory whose generalizations connect mental states to other mental states. […] These homey generalizations are what provide the characterization of the mental states and processes. (Churchland, 1986, p. 299)

This theory does not seem to be recognized by us as such. Its concepts are so common that we do not understand that our observations are already dependent on or subject to a specific theory. (FP) is an empirical theory and its entities are theoretical. Like all empirical theories, (FP) is, in principle, falsifiable.
Thus, (FP) is made up of three fundamental ideas:	(6.1)
The ability to assign mental states to human beings (and non-human animals);

 

	(6.2)
The ability to explain the behaviour of human beings (and non-human animals) in reference to their mental states;

 

	(6.3)
The ability to predict human behaviour (and non-human animals) in different circumstances (cf. Stich & Nichols, 2003; Stich & Ravenscroft, 1992).

 



It is important to understand why (RA) advocates insist on the idea that, although mentalist concepts are so immediate and obvious, this does not mean that they are not part of a conceptual scheme or of a theory constituted by these mental phenomena. As we have seen, the reductionist needs (i) a theory (ii) that can be corrected and revised (iii) in order to later be reduced to a base theory or, in the extreme case, eliminated. (FP) will have this role: it will be this theory that will be reduced to a (future) neurobiological theory.
As we noted earlier, it may be the case that the new theory is radically different from (FP), whose concepts and phenomena can be totally eliminated in a manner analogous to the concept of mass in classical mechanics. As we have also seen, questions that seem to be fundamental (e.g., the mind-brain problem) can be totally dissolved with the new theory, which will have other questions that will need explanation.
Sellars seeks to explain allegorically how (FP) has reached our day and why it is employed by all speaking individuals. According to the philosopher, there would be a first stage where human beings would only use a Rylean language based only on descriptive aspects of public properties located in space and time.
In this first stage, there are no concepts, such as beliefs and desires, and propositional attitudes do not exist (cf. Sellars, 1956, p. 309). However, in the second stage, an individual (Jones) creates a theory to try to explain the behaviour of his fellow men. In this phase, the theory allows us to perceive that public verbal behaviour is the culmination of a process that begins with an “internal or private discourse” (cf. Sellars, 1956, pp. 317–318).
At this stage, the theory only applies to his peers, since they are the only ones who have beliefs, desires and so on. However, in the third phase of the myth, individuals learn to apply the theory that they previously applied to others to themselves. Here is how Sellars ends the myth:
[O]nce our fictitious ancestor Jones, has developed the theory that overt verbal behavior is the expression of thoughts and taught his compatriots to make use of the theory in interpreting each other’s behavior, it is but a short step to the use of this language in self-description. Thus, when Tom, watching Dick has behavioral evidence which warrants the use of the sentence (in the language of the theory) “Dick is thinking ‘p’”. … Dick using the same behavioral evidence, can say, in the language of the theory, “I am thinking ‘p’”. … And it now turns out—need it have?—that Dick can be trained to give reasonably reliable self-descriptions using the language of the theory, without having to observe his overt behavior. Jones brings this about, roughly, by applauding utterances by Dick of “I am thinking that p” when the behavioral evidence strongly supports the theoretical statement “Dick is thinking that p”; and by frowning on utterances of “I am thinking that p”, when the evidence does not support this theoretical statement. Our ancestors begin to speak of the privileged access each of us has to his own thoughts. What began as u language with a purely theoretical use has gained a reporting role. (Sellars, 1956, p. 320)

Thus, the important thing about this allegorical story is that, in the myth of Sellars, there is a fundamental change that occurs between the second and the third stages: the form of expression “I am thinking of ‘p’”—which was a theoretical postulate of a theory—starts to have a role of reporting the mental without needing to make direct inferences about the behaviour of the other. In addition to this difference, individuals fail to realize that something that was seen as a theoretical postulate becomes immediate and infallible to the subject.
Therefore, we make use of (FP) and its concepts such as “wish”, “believe” and “think”, among others, to describe ourselves and others. And, most of the time, we accept these descriptions as true and infallible. Furthermore, in addition to using this theory tacitly to describe ourselves and others, we use it to explain people’s behaviour in general. Finally, we use this theory to predict and anticipate the behaviour of others (cf. Churchland, 1994, p. 308).
These components of the theory make the reductionist believe that (FP) is the candidate theory to be reduced. Here is a possible formulation of the (7) anti-folk psychology argument:	(7.1)
Propositional attitudes (beliefs, desires, thoughts etc.) are theoretical postulates of (FP);

 

	(7.2)
(FP) is false;

 

	(7.3)
The theoretical postulates of (FP) do not exist;

 

	(7.4)
Therefore, propositional attitudes do not exist.3

 



But why should we believe in (RA) and accept that (FP) is false and should be replaced by another theory of a neurobiological nature? Patricia Churchland, supporter of (7), offers several reasons in favour of premise (7.2) of the argument:	(a)
(FP) has serious explanatory deficiencies: its scope is too limited and seems to be applied only to common—folk—human languages; this points to the superficial and incomplete character of this theory;

 

	(b)
(FP) has a poor development, marked by stagnation and lack of progress, given that the same theory has remained unchanged since its origin4;

 

	(c)
(FP) is incompatible with the view of the emerging scientific world: contemporary science has disseminated numerous discoveries integrating them into a powerful image of our development. (FP) does not seem to be part of this image, since neuroscience can explain much of human cognition without appealing to elements of (FP)5;

 

	(d)
Historical induction: theories of the “folk” type have a weak historical existence—folk cosmology, folk physics, the theory of demonic possession: all of them are currently refuted and eliminated; the same should happen to (FP) (cf. Churchland, 1986).

 



Thus, Churchland and the reductionists in general consider that there are sufficient reasons to believe that (FP) will be eliminated very soon, as soon as neuroscience reaches maturity.
Another fundamental thesis is, as we have seen, the negative thesis against the value of intuition. For reductionists, we must be sceptical about the evidence we can achieve through introspection6 since, if in fact Folk Psychology is real, this mechanism will be deeply biased by its concepts. Thus, for Churchland, achieving certain beliefs through introspection would be like observing demons, phlogistics or celestial spheres—although their existence seems clear and realistic to us, we must look at this type of evidence with scepticism.
This thesis seems to have some empirical support based on several investigations on the value of introspection. For example, Nisbett and Wilson demonstrated that introspection sometimes fails on three fundamental occasions:	(i)
The subjects are unaware of the existence of a stimulus that influenced the reaction;

 

	(ii)
The subjects are unaware of the existence of a reaction;

 

	(iii)
The subjects are unaware that a stimulus effectively affected a reaction (cf. Nisbett & Wilson, 1977).

 



It is based on this (and other) evidence that a reductionist takes an anti-introspection position in relation to propositional attitudes and their epistemic and cognitive value.
Next, let us look at John Bickle’s position in relation to reductionism.
3.1.5 Reduction in John Bickle
John Bickle is another supporter of the Reductive Approach (RA), although his position has some differences compared to the form of reductionism that was discussed in the previous section. For Bickle, the role of (FP) is important given that this is the candidate theory to be reduced by a neurobiological theory of the future. However, the Mississippi philosopher differs from Churchland in an interesting way. For the former, it does not matter so much whether (FP) is in fact a theory—a criticism that will be analysed next—but, rather, that we can build a folk conception of the mental:
It doesn’t matter whether it is actually “stored in the head” as a theory […] or whether it constitutes more than just a theory (i.e., plays roles other than generating predictions and explanations of behavior). All that matters […] is that folk psychology can be treated as the theory that our commonsense ontology of the mental belongs with. (Bickle, 1998, p. 43)

Thus, Bickle seeks to defend a minimalist position that does not require an epistemic claim as demanding as the constitution of (FP) as a theoretical approach, something that will be the subject of intense discussion, as we will see.
Like Churchland, Bickle rejects the arguments of ordinary or folk language since the terminology and neurobiological explanations seem to be clearly incompatible with the day-to-day discourse on the mental and mental states (cf. Bickle, 1998, p. 44). In the words of Jerome Shaffer:
The fact that it makes no sense at all to speak of mental events as occurring at some point within the body has the result that the identity theory cannot be true. This is because the corresponding physical events do occur at some point within the body, and if those physical are identical with mental events, then those mental events must occur at some point within the body. But those metal events do not occur at any point within the body because any statement to the effect that they occur here, or there, would be senseless. Hence, mental events cannot meet the conditions of coexistence in space, and therefore cannot be identical with physical events. (Shaffer, 1968, pp. 48–49)

However, for Bickle, this position commits an obvious begging the question fallacy, given that what is at stake is exactly the nature of these theoretical entities of Folk Psychology. If in fact this theory—or something that behaves like a theory—is reduced to a neurobiological theory of the future, then there will no longer be a gap, as Shaffer suggests.
For Bickle, the traditional mind-body problem can be replaced by another more useful problem: the intertheoretical reformulation of the mind-body problem. This reformulation is useful since it can integrate all traditional solutions to the problem if considered as predictive analogues of explanatory success or the impossibility of reducing all or some components of Folk Psychology (cf. Bickle, 1998, p. 46).
Take, for example, the intertheoretical reformulation of the dualism of property. Although electromagnetic theory cannot be reduced to quantum mechanics, it remains a branch of physics: the fact that it is irreducible does not serve to demonstrate the thesis that there are objects that are not physical. Rather, on the contrary, it only demonstrates that quantum mechanics does not exhaust the physical properties of the universe, that is, in addition to mass, speed or gravity, there is an additional property of particles, namely the electric charge, which must be taken into account.
By analogy, the same could happen with the postulates of Folk Psychology. The fact that some of the elements of this theory are not reducible to the laws of physics (anti-reductionist thesis) does not, in itself, demonstrate that these elements are not, in their substance, physical, but, rather, that they have non-physical properties of physical objects (cf. Bickle, 1998, p. 46).
A second example that can be offered is the functionalist variation from the perspective of an intertheoretical reformulation: it can be argued that Folk Psychology can be reduced smoothly not to the science of physics, but to computational psychology. In the words of Jerry Fodor:
We were driven to functionalism (hence to the autonomy of psychology) by the suspicion that there are empirical generalizations about mental states that can’t be formulated in the vocabulary of neurological or physical theories: neurology and physics don’t, we supposed, provide projectible kind-predicates that subtend the domains of these generalizations. (Fodor, 1981, p. 25)

Thus, Fodor’s idea is to consider the anti-reductionist thesis through a defence of the intertheoretic reduction of Folk Psychology to a theory of computational psychology, given that, in common, there are basic structures and the continuation of the postulation of propositional attitudes (cf. Bickle, 1998, p. 48).
One can also advocate a relatively bumpy reduction of Folk Psychology to a future theory of computational psychology. For example, the work of Stephen Stich (1983) can be interpreted in this sense: opting for an exhaustive correction of the theory to be reduced, (FP), and defending a strict causal perspective that allows, on the one hand, to capture the behavioural generalizations that each individual has but, on the other hand, not needing to apply the specific ontology of Folk Psychology, resulting in a reduction on the right side (see Fig. 3.1) of the spectrum of intertheoretical reductions (cf. Bickle, 1998, p. 49).[image: ]
Fig. 3.1Top arrow: the spectrum of intertheoretical reductions with some historical cases according to the amount of corrections of the reduced theory. Bottom arrow: the ontological spectrum. Some historical cases according to the ontological consequences, from smooth identities to eliminations. PO: physical optical (corpuscular theory of light); EM: Maxwell’s electromagnetism; KL: Kepler’s laws; NM: Newtonian mechanics; TD: classical thermodynamics; SM: statistical mechanics; PC: phlogiston chemistry; OC: oxygen chemistry (adapted from Bickle, 1998, p. 30)


Finally, by the intertheoretical reformulation of the mind-body problem, we can also interpret Eliminative Materialism as the suggestion that, for example, the concept of “pain” will have no synonym or a co-extensive identifier of a concept in folk vocabulary. In the words of Feyerabend, one of the first supporters of this approach:
Every interesting discussion, that is every discussion which leads to an advance of knowledge, terminates in a situation where some decisive change of meaning as occurred. … A new theory of pains will not change the pains … it will change the meaning of ‘I am in pain’. (Feyerabend, 1962, p. 58)

Hence, in the reformulation under analysis, the reduction of Folk Psychology will fall into the radical and extreme version of a bumpy reduction, leading not to the correction of central concepts of the reduced theory, but to its elimination.
One difference that Bickle considers to be fundamental between his reductionist approach and Churchland’s reductionist approach is the fact that the second does not defend the relevance of a formal criterion to assess the spectrum of intertheoretical reductions, that is, a criterion that helps to determine the exact and specific difference between smooth or bumpy reductions, between identity connections or eliminations.
However, for the philosopher, this criterion is very relevant and cannot be ignored in the name of sociological and pragmatic criteria of science. This is what Churchland seems to suggest in stating that the search for a formal criterion is irrelevant given that we differentiate the reductions “by a variety of pragmatic and social considerations” that may include “the whim of the central investigators […] the desire to preserve or to break with past habits, the related opportunities for publicizing the theory, cadging grants, and attracting disciples” (Churchland, 1986, p. 283). Thus, for Churchland, these merely descriptive factors influence the search for a formal criterion for distinguishing reductions too much, so this should not be relevant for a researcher seeking to reduce one theory to another.
However, for Bickle, this descriptive or pragmatic perspective cannot justify the normativity of the problem of reduction by mere sociological aspects of science, in contrast to the ontological consequences of the problem in question (cf. Bickle, 1998, p. 54). Following this, he will try to present formal criteria to distinguish the type of reductions, their ontological and metaphilosophical consequences, as we will see below.
3.1.6 The Theory of Intertheoretical Reduction
Bickle moves forward with a new proposal of reduction that, as we will see, can be interpreted as a Reduction as Explanation (cf. 3.1.2.3.). Let us look in more detail at the philosophical assumptions of Bickle’s view of reduction.
The first step in conceiving reductionism is to use the perspective of structuralism. This perspective should not be confused with the French structuralism of continental philosophy: it is, rather, an approach of the analytical philosophy of science that is useful to substantiate the nature of the reduction. Specifically, Bickle uses the semantic approach of philosophy of science, which defends two fundamental assumptions (cf. Mormann, 1991):	(i)
Scientific theories should not be conceived primarily as linguistic entities (e.g., a set of axioms, propositions or evidence), but as models;

 

	(ii)
The appropriate tool for a formal explanation of the structure of (i) is not first-order logic (as conceived by logical positivists) or metamathematics, but, rather, mathematics (cf. Bickle, 1998, p. 59).

 



There is, however, an intense discussion as to what kind of (ii) should be adopted: some authors defend the set theory (cf. Suppes, 1956; Sneed, 1971); others defend the state-space approach (cf. Suppe, 1974; van Fraassen, 1972); others argue in favour of computational approaches to cognitive science (cf. Giere, 1988).
In any case, the first author to explicitly defend the semantic approach is Suppes, who suspected the possibility of axiomatizing scientific theories with first-order logic instruments because it is “neither natural nor simple to formalize in first-order logical” (Suppes, 1956, p. 248) and “[…] utterly impractical” (Suppes, 1956, p. 250).
But what does the thesis presented in (i) mean? Why should scientific theories be seen as models? For Bickle, the models are not representations of the entities that the theory seeks to clarify, but, rather, they are those entities themselves. In the words of the authors who best formalized this idea:
Instead of saying that certain equations are a model of subatomic or economic phenomena, we propose to say that the subatomic or economic phenomena are models of the theory represented by those equations. (Balzer et al., 1987, p. 2)

More relevantly, models should not be seen as the fundamental units of the structuralist analysis of a particular theory, but, rather, as a subset of “potential models” of the theory in question (cf. Bickle, 1998, p. 63).
Bickle’s next step is to combine this structuralist perspective with the relevant idea of correcting the reduced theory set forth by Clifford Hooker, who had advanced with a correction model based on Schaffner’s intuition that the way Nagel’s model is conceived is erroneous. However, the American philosopher identifies several problems in Hooker’s perspective about the reduction that he will attempt to resolve:	(a)
Hooker never quantifies and details its model of reduction to specific cases in the history of science;

 

	(b)
Hooker does not offer a precise formalization of the concept of an “analogous relationship” between the reduced theory and the base theory;

 

	(c)
Hooker does not offer any particular formal criteria for distinguishing smooth reductions from bumpy reductions (cf. Hooker, 1981, p. 223).

 



Bickle wants to solve problems (a)–(c). Although the technical details of the approach are complex and outside the scope of this book, the relevance of his perspective can be characterized by the following presupposed intuition: instead of looking at reductionism in terms of syntactic derivations (as the previous tradition did), this new reductionism interprets the relationship between theories as a construction, that is, a potential model of the theoretical structure of the sets between the reduced theory and the base theory.
Applying directly to the central problem of philosophy of mind, the mind-body problem, Bickle’s reductionism presupposes a prediction—like the approach of Churchland—that, as neuroscience develops and reaches more mature theories, the base theory will gain more and more capacity to reduce the elements of Folk Psychology, either by the smooth reduction or by the bumpy reduction.
Bickle shows no doubt of this being the case by using an inductive argument by analogy: there is already evidence of concepts that have been successfully reduced in contemporary neuroscience. The philosopher offers the example of associative learning. According to the reductionist, this psychological phenomenon proves that there are already reductions to neuroscientific theories of psychological-cognitive theories.
Even the most simplified form of associative learning (i.e., Pavlov’s conditioning) makes use of concepts such as representation and computation—rather than referring to content—to explain the phenomenon in question (cf. Bickle, 1998, pp. 166–175). Bickle wants to demonstrate two important aspects: firstly, theories of associative learning make use of cognitive resources (citing the works of Rescorla & Wagner, 1972) and, secondly, how these cognitive theories are already reduced to neurobiological theories.
To achieve this second step, Bickle uses scientific research by Eric Kandel and Hawkins (1984) who stated that “our goal is to suggest how cognitive psychology may begin to converge with neurobiology to yield a new perspective in the study of learning” (Kandel & Hawkins, 1984, p. 376). The authors finish the study by claiming that “[…] we have tried to provide neuronal versions of the Rescorla and Wagner models of conditioning” (Kandel & Hawkins, 1984, p. 388). For Bickle, this is a case of successful reduction:
In terms of my theory of reduction, the empirical base sets of Rescorla and Wagner’s (RW) theory get directly related, although heterogeneously, to base sets and relations of Hawkins and Kandel’s (HK) account. The ontologies of the two theories are about the same things—the real-world systems in their intended empirical applications overlap—although they describe these things at different theoretical levels. What we have in the reduction of Rescorla and Wagner’s theory to Hawkins and Kandel’s theory is a smooth intertheoretic reduction […]: a reduction that vindicates the ontology of the reduced theory by virtue of structuring its amorphous, functionally specified base elements into their underlying component parts and the dynamics of these lower-level kinds. (Bickle, 1998, p. 179)

But why does Bickle consider that this first case serves as evidence of a smooth reduction? The philosopher considers the criteria we mentioned earlier: [HK] does not make any kind of correction to [RW]; on the contrary, [HK] accepts the mathematical formalization of [RW], and this formalization perfectly fits the data and experimental evidence obtained by [HK]. For this very reason, we are dealing with a case of smooth reduction that connects cognitive aspects to neurophysiological aspects.
With this new approach to intertheoretic reduction, Bickle thinks he has achieved something that Churchland—as Hooker previously thought—considered to be too complex: a methodology to specifically locate, through an objective7 quantitative analysis, the location of each reduction in the spectrum of intertheoretical reductions (see Fig. 3.1).
In such a way, Bickle thinks he has succeeded in solving the challenge of the critics of reductionism, which he calls the “put up or shut up challenge”. This challenge involves the idea that we can accept more or less easily that reductionism can be achieved in the sciences of physics, as Churchland and Bickle extensively demonstrated on several occasions.
Bickle seeks to contradict this anti-reductionist argument by facing the challenge of proving (put up) reductions achieved in neuroscience, presenting the phenomenon of associative learning as seen before (cf. Bickle, 1998, pp. 166–174). In addition, Bickle will continue over the years to present several attempts to reduce mental phenomena to neuroscientific theories, such as the case of the consolidation of memory (cf. Bickle, 2003, pp. 46–51), of conscience (cf. Bickle, 2003, pp. 163–212) or even of spatial learning (cf. Bickle et al., pp. 130–137).
Therefore, Bickle seeks to demonstrate that the intertheoretical reduction (specifically from psychology to neuroscience) involves a methodology that can be simple, although the details may be quite complex: to “intervene neuronally and track the effects on behavior” (Bickle, 2006, p. 425). Pragmatically, a reduction is achieved when a scientist is able to intervene at the neuronal or physiological level of a certain mental phenomenon, being able to objectively detect neurophysiological changes, on a first level, and behavioural changes, on a second level:
When this strategy is successful, the cellular or molecular events in specific neurons into which the experiments have intervenes … directly explain the behavioral data. These explanations set aside intervening explanations, including the psychological, the cognitive/information processing, even the cognitive-neuroscientific. … These successes amount to reductions of mind to molecular pathways in neurons. (Bickle, 2006, p. 426)

We can thus conclude that the intertheoretical reduction proposed by this author is a kind of Reduction as Explanation (RaE): a reduction is achieved when we accomplish a neurophysiological theory that can explain the observational data (O) of the reduced theory (i.e., Folk Psychology).
What, then, is the most substantial difference between Bickle’s reductionist approach and Churchland’s, given that both advocate reductionism as an instrument for solving the mind-body problem? Bickle’s conception, like that of Churchland’s, accepts that there must be a substantial conceptual shift between theories, putting aside isomorphic identity relations between all the postulates of Folk Psychology and the postulates of neurophysiology. So far, both reductionists are in agreement.
However, Bickle rejects Churchland’s radical eliminative version which considers that the destiny of all—the universal quantifier is the central point of this thesis—the concepts of mentalist theory will be the same, in ontological terms, as the phlogiston or the caloric fluid: total elimination. On the contrary, Bickle prefers to take a more rigorous and less radical position, replacing the representational concepts of Folk Psychology (e.g., propositional attitudes) with the representational concepts of a cognitive-neurophysiological theory, instead of totally denying them, as Churchland does (cf. Bickle, 1998, p. 211), to then achieve both smooth and bumpy reductions.
In an interesting analogy, Bickle claims that Einstein’s theory of special relativity continues to use the concepts of mass, speed, gravity and the like, although these concepts are different from its classic version presented in Newton’s classical mechanics. Hence, he ends his work by stating: “Strict cross-theoretic entity and property identities, no. Total elimination of the caloric-fluid/phlogiston variety, again no” (Bickle, 1998, p. 211).
Therefore, the substantial difference between the two reductionist approaches of the two authors analysed is now clear. In the next section, let us analyse the main criticisms that can be raised against the Reductive Approach.
3.2 Critical Reflection
After reflecting on the various dimensions of the Reductionism Approach (RA), let us focus our attention on the main criticisms and problems of this methodological approach.
3.2.1 The “Non-Theory” Objection
One of the ways to rebut this reductionist

 proposal is to defend, as suggested earlier, that Folk Psychology is not, in fact, a theory (cf. Ratcliffe, 2006). Let us remember that this thesis is fundamental for the realization of an intertheoretical reduction that leads to elimination.
However, this thesis may in fact be mistaken: it can be argued that the use of propositional attitudes, such as beliefs or desires, applied to us and to others, is not due to a mastery of a theory—Folk Psychology—about these propositional attitudes, but, rather, to the simulation of these mental states (cf. Gordon, 1986, 1992; Goldman, 1992).
Consider the following example. When we observe a co-worker walking to the queue at the university cafeteria, we do not consult a theory to conclude that he is hungry and therefore wants to eat, but, differently, we place ourselves in that colleague’s “shoes” simulating what we would be looking for when we went to the same queue, thus discovering the colleague’s mental state: she/he is thirsty.
Thus, this criticism proposes the fundamental thesis that the human being does not explain or predict the behaviour of other individuals by appealing to a particular theory, but, in an alternative strategy, it does so by simulating how each people would act in a similar contextual situation.
The critique goes on to state that the way we predict or explain the behaviour of others makes use of the same cognitive mechanisms that we use to explain and predict our own behaviour, which is possessed by each of us. Therefore, it contradicts the idea that we appeal to a theory—which we have previously learned—so that the existence of a theory that has propositional attitudes as central postulates is no longer necessary.
Why does simulation theory refute the reductionist approach? The relevance of this objection is the idea that this criticism refutes one of the fundamental assumptions of reductionism (be it Churchland’s or Bickle’s version): the need to postulate a theory—in this case, Folk Psychology—which will be reduced to the base theory—in this case, a future neurophysiological theory. See the formulation of this argument (8) against (AR):	(8.1)
(RA) postulates that (FP) is the theory to be the target of reduction;

 

	(8.2)
(FP) is not a theory (simulation argument);

 

	(8.3)
Therefore, (RA) does not have a theory that is subject to reduction;

 

	(8.4)
If there is no target theory of reduction, then (RA) is false;

 

	(8.5)
Therefore, (RA) is false.

 



It is thus clear how the refutation of (FP) as a theory calls the reductionist project into question.
While this objection is interesting, it does not seem crucial. Suppose, for example, that no one has subscribed to a theory that postulates the existence of angels. The demonstration of this fact does not seem to be useful as evidence against the existence of angels. Even if there is no theory of angels, nothing prevents the existence of angels from being real. The same assumption is valid to the existence of protons and electrons: many centuries before, there was no theory that postulated the existence of these fundamental particles of atoms.
Despite this, electrons and protons have existed for millions and millions of years and the fact that the pre-scientific or folk theory of physics did not conceive the existence of these particles does not invalidate that they existed and continue to exist. Thus, we can generalize the following thesis:	(9)
A subject S does not need to consult a theory about x for x to exist, since the failure to have a theory about x is consistent with:	(i)
The absence of x (e.g., angels);

 

	(ii)
The existence of x (e.g., electrons and neutrons).

 





 



Thus, with (9), we demonstrate that the fact that someone rejects that a subject tacitly makes use of the theoretical postulates of the theory of (FP) does not serve to refute the assumption of this as a theory that will later be the target of reduction.
Moreover, some proponents of the idea that (FP) is a theory (e.g., Gordon, 1992) use data from developmental psychology to reinforce the defence of their thesis (thus refuting (8.2)). Psychologists Henry Wellman and Alison Gopnik suggest that children go through different phases similar to what an individual would go through if he were learning a theory and making use of its theoretical postulates.
The authors also suggest that children seem to attribute beliefs to themselves in a similar way to attributing beliefs to other individuals, proving that the propositional attitude of belief is used as postulated by (FP), as opposed to the explanation of the simulation (cf. Gopnik & Wellman, 1992).
Finally, as we have noted, it is not even necessary to accept the thesis that Folk Psychology is really a theory. As indicated, Bickle suggests that it is enough to accept that its intentional postulates function as if they were part of a theory, being irrelevant, from the point of view of the reduction if, in fact, the set of postulates effectively forms a theory (cf. Bickle, 1998, p. 43). Therefore, this first criticism does not seem very effective to refute the reductionist approach.
3.2.2 The “Multiple Realizability” Objection
A second way of calling into



 question (RA) is advanced by two American philosophers: Hilary Putnam (1975) and Jerry Fodor (1974). Putnam noted that a given mental state x can be achieved by different and distinct physical processes that do not share anything relevant with each other. Specifically, Putnam’s example regarding the mental state of pain has become famous. The same state of pain seems to be imputable:	(i)
Different neuronal patterns in the same person’s nervous system;

 

	(ii)
Different neuronal patterns of different living beings (humans, octopuses, rats, molluscs etc.);

 

	(iii)
Different neuronal patterns of beings that do not even have a nervous system based on terrestrial organic biology (such as possible extraterrestrials or digital computers).

 



Thus, Putnam’s aim is to show that, because of (i), (ii) and (iii), any identity between the mental phenomenon “pain” and a specific neurophysiological process is thus false, given that (i) in the same person, different neuronal circuits can be activated for the same mental state of pain; (ii) the mental state of pain is part of several biological species such as rats, octopuses and molluscs and (iii) we can assume possible or imaginary worlds where one extraterrestrial or a digital computer may experience pain although their nervous systems are radically different from the nervous system of human or non-human animals.
This criticism can be formulated as follows. Reductionism can be conceived by defending the thesis:	(Red): For all subjects S (x has pain = x instance physical property P).



Putnam’s criticism of (Red) is exactly to provide counter-examples that demonstrate that the bilateral and unitary equivalence between “pain” and a specific physical property P is false, since, for “x has pain”, there may be several physical properties Ps that can be instantiated, and not just one, as the reductionist seems to suggest. In Putnam’s words:
Consider what the brain-state theorist has to do to make good his claims. He has to specify a physical-chemical state such that any organism (not just a mammal) is in pain if and only if (a) it possesses a brain of a suitable physical-chemical structure; and (b) its brain is in that physical-chemical state. This means that the physical-chemical state in question must be a possible state of a mammalian brain, a reptilian brain, a mollusk’s brain. […] Even if such a state can be found, it must be nomologically certain that it will also be a state of the brain of any extraterrestrial life that may be found that will be capable of feeling pain. […] Thus it is at least possible that parallel evolution, all over the universe, might always lead to one and the same physical ‘correlate’ of pain. But this is certainly an ambitious hypothesis. (Putnam, 1975, p. 436)

The ontological consequence of this criticism is to defend that “pain” is a functional property that has—in the current or possible world—different neurophysiological instantiations (realizers). Thus, there is no physical property P with which the “pain” property can be unilaterally identified.
Jerry Fodor also argued in favour of this thesis, applying it more generally to the thesis of reductionism. He focuses on the reduction model that he had available in the scientific literature of his time, Nagel’s model. However, the important thing to keep in mind from the multiple realizability objection is that it seems to only affect what we can call “classic reductionism”: Bickle’s reductionism can escape from this specific refutation. Let us see, therefore, what the problems with this argument are.
A first way to refute Putnam’s idea is to affirm that the argument presupposes several facts about mental life and the associated neurophysiology of several living beings like mammals or octopuses or molluscs. But do molluscs, for example, really feel pain? We can conceive that, although a mollusc reacts to stimuli, this behaviour can be an automatic reaction with total absence of pain. Or, if we want to conceive that molluscs feel, in fact, pains, it can be argued that these are qualitatively different from the pains of human beings, which are much more complex beings with a much more intricate associated neurophysiology.
Consequently, this criticism suggests that Putnam’s argument is hostage of empirical evidence about the nervous system and the mental life of other living beings that may not yet be available or that, if they exist, are inconclusive. That way of refuting the objection in question does not seem devastating, since it merely states that the thesis needs to be complemented empirically, thus not having a logical problem in its structure that completely refutes the defended thesis.
David Lewis (1969) is responsible for promoting an important counter-argument to this objection. The American philosopher begins by admitting that the multiple realizability argument can be an obstacle to reductionism, but only if it is conceived in its strong version: only if one defends a token-identity theory, in which mental state x is identified only with a token of a physical property P.
However, most contemporary reductionists, such as Churchland or Bickle, do not accept this thesis. Rather, they conceive a less demanding version of reductionism, arguing that, in some cases, it may actually occur that a mental state x is identified not with a token of a physical property P, but, rather, with a type of physical property P, which can be multiplied at the reduced level.
Let us analyse the example developed by Churchland on the concept of “temperature” in classical thermodynamic theory. While the temperature in a gas is identical to the average molecular kinetic energy, the temperature in a solid is identical to the maximum molecular kinetic energy, since the molecules of a solid are connected in network structures and, therefore, have a greater constraint of vibratory movements between the molecules than in a gas or liquid. Plasma temperature, on the other hand, is quite dissimilar, given that the molecular constituents of a plasma have been destroyed (cf. Churchland, 1986, p. 356; Churchland, 1988).
From this example, we can claim that the concept of “temperature” of classical thermodynamics is realizable microphysically in several different physical states although the concept under analysis has been reduced and led to ontological simplifications in the base theory. Other examples from the history of science are used by different authors to make this point (cf. Enç, 1983; Hooker, 1981).
However, this example from the history of science can be called into question by stating that, however interesting the reduction of the concept of “temperature” in thermodynamic theory is, it is irrelevant, philosophically, to analyse intertheoretical reductions in the philosophy of mind (cf. Zangwill, 1992, p. 215).
But why does Bickle consider that, even if he accepted that the multiple realizability objection may in fact be valid for classical reductionism, it would not affect his particular reductionist approach? The secret is, as previously seen, in the concept of “potential model”. For Bickle, (T2) and (T1) are not in a 1-to-1 function relationship—classic reductionism—but, rather, the base theory has several potential models that will be related to the unique potential model of the reduced theory:
Hence, the new-wave account of intertheoretical reduction allows into the fold cases involving reduced theories multiply realized in the reducing theory. The reduction relation p can relate many token potential models of the reducing theory to a single potential model of the reduced theory. This […] is an interesting knock against the applicability of multiple realizability arguments against new-wave reductionism. (Bickle, 1998, p. 115)

Therefore, Bickle intends to get rid of the initial force of the multiple realizability objection. Churchland considers this refutation of reductionism to be at bottom of a straw man fallacy: the example taken from thermodynamics shows that reductions can be relative to a domain of phenomena and, contrary to what the reductionist critic wants to demonstrate, it is a normal process of the rest of the evolution of science in general.
Therefore, the fact that there are no one-to-one connected reductions between the theories, that is, the fact that the reductions are relative to the domain, does not mean that they are false or “imposter” reductions. Here is a second example in favour of this counter-argument:
Two volumes of a gas might have the same temperature, but the distributions of velocities of their constituent molecules will be quite different even while their mean value is the same. To be consistent, functionalists should again deny reductive success to statistical mechanics since, as they would put it, temperature of a gas is differently realized in the two cases. (Churchland, 1986, p. 357)

We thus conclude that the multiple realizability objection does not seem to be effective against Churchland and Bickle’s reductionist approaches—although it may be against a strong objection against classical reductionism, something that, as we saw before, does not affect the two authors in particular. Let us consider a third objection commonly advanced by reductionist critics.
3.2.3 The Objection of “Ontological Reduction”
One objection that can be raised against

 (RA) is that reductionists are supposedly more concerned with reducing mental states to brain states than with the reductions themselves. Let us recall that the reductionist thesis is, in essence, a thesis on the ontological nature of the postulates of Folk Psychology.
If this is the case, then the theory itself to be reduced loses any usefulness and making it autonomous as a fundamental theory of neuroscience seems to be a futile exercise given that the postulates of the first will disappear (cf. Bickle, 1998, p. 145). Thus, if the mind is the brain, then, the criticism goes, the focus of the reductionist work is to want to reduce the ontology of the mind to the ontology of the brain, only the latter being necessary to reach an explanation of the mental phenomenon.
Does this objection point to a fundamental problem? Bickle’s answer is interesting and seems promising. It is based on the following idea by Paul Churchland: “It is smooth intertheoretical reductions that motivate and sustain statements of cross-theoretic identity, not the other way around” (Churchland, 1985, p. 11). What does this mean?
The idea is to assert that ontological consequences—whatever they may be—are not the main objective of (RA), as these are only secondary, depending primarily on the type of intertheoretical reductions achieved between the theories in question. In Bickle’s words: “[this critique] sees the ontology of reductionism guiding its methodology […] but […] ontological conclusions depend on the outcome of theory reduction [sc. and not vice versa]” (Bickle, 1998, p. 146).
Patricia Churchland (cf. Churchland, 1986, p. 279) has also claimed that much of the philosophical confusion about reductionism could be easily resolved when researchers in the field realize that the question of whether mental states are reduced to brain states must be posed differently: is there some theory about the mental that can be reduced to a brain theory?
Consequently, the way to refute this argument is to indicate that the objection makes a confusion precisely about the motivation of a reductionist: ontology is logically posterior, that is, a secondary consequence, of the reduction itself. What one wants to achieve is not the reduction of the concept of “pain” to a state (or a variety of states) of the brain, but rather, the reduction of a theory of the mental to a theory of the brain.
Equally interesting is Bickle’s diagnosis of this objection: it is a traditional and common way among philosophers to see ontological problems as having priority over methodological or other problems, which is exactly the mistake that this objection makes—here we see an interesting metaphilosophical presupposition that rejects the traditional way of looking at philosophical work (cf. Bickle, 1998, p. 147).
Furthermore, according to the American philosopher, it is false that even with reduction, the entire scope of the reduced theory (its concepts, structures, practices, foundations, explanations) is totally eliminated. This will again depend on the position in the spectrum of reductions (see Fig. 3.1) where the reduction will fall. A smooth reduction can, in addition to preserving identity relationships between theories, retain specific scientific practices that still make sense even if reduction has been achieved: “scientists still use physical optics and equilibrium thermodynamics more often that phlogiston chemistry” (Bickle, 1998, p. 144).
Due to this, reduced theories are usually more general in their scope of explanation; therefore scientific and technological practice tends to be associated with reduced theories, considering only soft reductions, again. Hence, for Bickle, it is not necessary for a reductionist of his type to recommend the total elimination of Folk Psychology: it can still maintain its usefulness, both conceptually and pragmatically (cf. Bickle, 1998, p. 144). Let us look at another way of criticizing the reductionist project.
3.2.4 The Objection of “Methodological Isolationism”
As we observed in Chap. 2, the reductionist



 approach will be problematic for someone who defends an isolationist conception of philosophy and neuroscience, given that (RA), at its core, argues that the former should be gradually reduced to the second.
Peter Hacker, analysing reductionism, directly declares his isolationism, stating:
Precisely because the various forms of ontological and explanatory reductionism are metaphysical theses concerning the logical of existential attributions and the logical structure of explanation, they are not open to scientific confirmation or disconfirmation. If they are to be confirmed or confuted, then it will be by analytical argument. (Bennett & Hacker, 2003, pp. 356–357)

For an isolationist, (RA) is nothing more than a conceptual confusion that must be set aside for making two central mistakes:	(i)
There does not seem to be any reason to claim that two people who are in the same place in the city and who realize that it is starting to rain form the belief “it is starting to rain”. This must have activated exactly the same neuronal correlated circuits to the belief “it is starting to rain”. In other words: the criteria for identifying mental states are different from the criteria for identifying neuronal states. Note the following contradiction: if mental state x is identical to neuronal state y, then whenever subject S is in mental state x, he is also in neuronal state y. Nevertheless, a belief cannot be identical with a neuronal state y since the subject of the belief is S and the neuronal state y is not a suitable subject, after all, only S’s brain can be the suitable subject for a brain state y. At last, subject S is not identical or reducible to its brain—nor to any particular part of its body, but rather its whole;

 

	(ii)
If (RA) is correct and a mental state x is identical to a neuronal state y, then we could identify exactly where in our brain the belief “it is starting to rain” is located and, in addition, that place would have to be the same for all human beings who formed the belief “it is starting to rain”. But this makes no sense (cf. Bennett & Hacker, 2003, pp. 360–361).

 



As we have already noted, these two criticisms can, in fact, be effective against a certain type of reductionism that advocates “one-to-one” identity relations between mental states and neuronal states. But, as we have also noted, Churchland and Bickle’s (RA) do not primarily identify themselves to classical reductionism, so this rebuttal does not seem to directly affect the reductionist project in general, but only a specific perspective on reductionism, the classical one.
The important idea to retain from this critique at this point is its metaphilosophical presupposition (as discussed below): Hacker does not accept the conception of philosophy or (neuro)science used by (RA). As we shall see, reductionists are typically philosophers who mount their theory on the shoulders of philosophers like Quine, advocating a naturalism8 that sees science and philosophy in continuity rather than—as noted in Chap. 2—two fundamentally separate disciplines. Furthermore, as we shall see, the reductionists can be considered the philosophers who radicalized Quine’s metaphilosophical pretensions as much as possible, exaggerating his position.
It will be left to point that, in addition to the metaphilosophical discordance, Hacker also raises the question of the thesis that Folk Psychology is, in fact, a theory of various forms:	(i)
The fact that concepts are related to each other does not imply that they form a theory;

 

	(ii)
The fact that language (in this case, about the mental) implies the interconnection of several concepts does not imply that there is a theory; it only points to the holistic and general character of a language, being composed of concepts and particular rules for its use;

 

	(iii)
Acquiring a concept does not mean learning a theory;

 

	(iv)
Mental or psychological concepts are not entities or theoretical postulates like genes or protons; differently, they are abstractions (cf. Bennett & Hacker, 2003, pp. 368–370).

 



As previously discussed, denying that Folk Psychology is a theory does not directly refute the reductionist approach, but does it indirectly: since (RA) needs a candidate theory to be reduced and, given that it requires this theory to be composed of theoretical postulates, if these theoretical postulates do not exist, and if, after all, there is no theory, then (RA) is indirectly refuted for failing to offer a candidate theory for reduction to a base theory of neuroscience. Unless the reductionist offers another theory, this objection may have its philosophical force and should be considered.
Of course, for Bickle, it is enough to accept, in a way, the core of this objection, defending a minimal sense of Folk Psychology, as indicated above: it will be enough for Folk Psychology to behave as if it were a theory, no matter if it is indeed. Therefore, this objection will be more problematic for Churchland than for Bickle. Either way, the objection cannot refute every instance of reductionism and a strong objection may be needed to achieve that goal.
3.2.5 The Metaphilosophical Objection
As uncovered above, there is a metaphilosophical presupposition of the Reductionist Approach that could be problematic. See Bickle’s first quote in his 2003 book:
And yet, there are philosophers who refuse to acknowledge scientific philosophy as a philosophy, who wish to incorporate its results into an introductory chapter of science and claim that there exists an independent philosophy, which has no concern with scientific research and has direct access to truth. Such claims, I think, reveal a lack of critical judgment. Those who do not see the errors of traditional philosophy do not want to renounce its methods or results and prefer to go on along a path which scientific philosophy has abandoned. They reserve the name of philosophy for their fallacious attempts at a superscientific knowledge and refuse to accept as philosophical a method of analysis designed after the patterns of scientific inquiry. What is required for a scientific philosophy is a reorientation of philosophic desires. (apud Bickle, 2003: xviii)9

This quote and this way of opening a book is not philosophically innocent: Bickle seeks to demonstrate to the reader that, right from the start, a traditional way of doing philosophy will not be found there. Furthermore, in his preface, he states: “I am putting together the individual pieces that science provides to make explicit the ‘bigger picture’ that most scientists leave implicit. That’s ‘philosophy’ enough for me” (Bickle, 2003, p. xv).
Thus, Bickle intends to fit clearly into Quine’s naturalist tradition, which makes use, directly or indirectly, that is, directly or indirectly creating scientific experiments, or appealing to the scientific experiments of other researchers, to philosophize on various themes and problems. It is therefore not surprising that, for example, in his work of 2003, Bickle does not mention or make reference once to Peter Hacker—who would be his direct philosophical “adversary”—and mentions Wittgenstein only once, stating something curious in a footnote: “as should be clear from the discussion in the text, I am not charging cognitive neuroscientists with literally asserting nonsense!” (Bickle, 2003, p. 160).
Why is this footnote relevant in our view? Bickle could, in fact, ignore Hacker’s philosophy by simply knowing neither its primary source (Wittgenstein) nor its philosophical thesis (the existence of meaning and its opposite). Now, it is clear that, curiously, Bickle knows both, but that, in his work, he does not direct his attention to discussing directly the relationship between philosophy and neuroscience with Hacker (or any other isolationist).
This consideration thus raises an interesting metaphilosophical objection, which has been already noted in Chap. 1: Bickle does not discuss any metaphilosophical principle, because he assumes, a priori
, a conception of philosophy as “scientific”, as it is clear from Reichenbach’s quote. But this conception is assumed without primary discussion. Therefore, Bickle seems confusing a certain conception of doing or practicing philosophy for the only philosophically relevant conception, committing a clear fallacy of confusing the metaphilosophical descriptive level with the normative or prescriptive level.
Now, as Hacker points out, the reductionist approach seems to be committed to three theses that could be false:	(i)
All knowledge that is genuine knowledge is scientific knowledge;

 

	(ii)
Natural Science is the only science that can offer knowledge;

 

	(iii)
The only genuine understanding of the world is scientific (cf. Bennett & Hacker, 2003, pp. 372–373).

 



But it is not obvious or clear why we have to accept (i)–(iii) as credible truths. Let us remember Quine’s metaphilosophical conception of philosophy: “[philosophy] is continuous with science, and is even part of science […] philosophy lies at the abstract and theoretical end of it” (Quine, 1969, p. 83).
Nevertheless, against this metaphilosophical view, another one can be considered, that of the second Wittgenstein: “[when we are doing philosophy] we are not doing natural science, nor yet natural history […] our considerations could not be scientific ones” (Wittgenstein, 1958, § 109).
If we follow Wittgenstein, (i)–(iii) no longer make sense:	(i)
is wrong because there are many phenomena that are neither scientifically explained nor intended to be: see the case of Law, Economics or Art; of course, within science, all we can find are scientific explanations; but, from this thesis to an inductive generalization of all areas of knowledge, it seems philosophically imprudent to declare that all knowledge that is genuine knowledge is scientific, given that this thesis cannot even be empirically proven, constituting, following its own criteria, an example of false knowledge;

 

	(ii)
is, therefore, an equally implausible thesis: a scientific explanation of La Gioconda leaves out any aesthetic interest in this work of art; although we can actually scientifically analyse this painting—that is, go to the Louvre Museum and analyse, for example, the degree of pigmentation, the chemical elements that make up the painting or even the painting technique used—all this scientific description will not inform us minimally from the normative or aesthetic aspects of Da Vinci’s famous painting;

 

	(iii)
is also wrong: in fact, science may not offer any understanding of the world, but only descriptions; and the elucidation of language will be the work of philosophy.

 



The defence of a strong metaphilosophical naturalism (cf. Chap. 1), however, seeks to deny all of these theses. Hacker even directly attacks Quine’s thinking in an interesting footnote, claiming:
Quine and his followers suppose that all ‘conceptualization’ is theory-ridden. So as soon as language is used, theory is involved […]. They suggest that there is no distinction between conceptual truths […] and empirical truths […]—and, by implication, no difference between norms of representation (which is what most conceptual truths are) and statements of fact. Hence, too, they think that philosophy is continuous with science, and a part of the same enterprise as (they ascribe to) science: viz. the construction of theories about ‘the world’. Nothing, in our view, could be further from the truth. (Bennett & Hacker, 2003, p. 380)

From this quote, the reason why an isolationist condemns any reductionist attempt—whether classical or current—to solve the problems of the philosophy of mind by reducing philosophy to neuroscience becomes clear.
Churchland even briefly addresses the critique of the mereological fallacy of neuroscience advanced by isolationists. In the author’s words:
The suggestion that the brain remembers or has knowledge or uses linguistic symbols is sometimes pilloried as a mere conceptual error that consists in taking categories appropriate to one domain and applying them to a different, inappropriate domain. But one person’s category error is another person’s deep theory about the nature of the universe. […] The important thing for getting at the truth about brains is not whether in customary usage ordinary humans-in-the-street do say that persons remember but do not say that brains remember; rather, it is whether we ought to say that brains remember—whether, given the empirical facts, it is a reasonable hypothesis that brains remember. (Churchland, 1986, p. 273)

But is the isolationist right in the metaphilosophical objection raised? Quine himself seems to offer some indications in the negative direction. Perhaps Hacker, for example, is using a substantially different concept or definition of science than Quine or naturalists in general—including reductionists—use as a metaphilosophical presupposition.
Quine defines naturalism as “the recognition that it is within science itself, and not in some prior philosophy, that reality is to be identified and described” (Quine, 1981, p. 21). Opposed to this thesis is Hacker’s idea that it is absurd for economics or history to be left out of what can be considered genuine knowledge just because they are not scientific disciplines. Nonetheless, Quine himself clearly denies this idea: the naturalist philosopher incorporates within his definition of science various disciplines such as economics, sociology or history (cf. Quine, 1995, p. 49).
However, we may be facing a problem of conceptual clarity. The conception of “science” used by the isolationists is different from the conception of science used by the naturalists. On the one hand, there is a very precise definition of science: science is equivalent to natural science. On the other hand, there is a broader conception of science, which includes several disciplines, that can be more or less empirical.
Thus, the role and way in which philosophy is defined may depend on the way each author or researcher defines science. Starting from a narrow assumption of science, an anti-scientific conception of philosophy—as presented by the isolationists (cf. Chap. 2)—might make sense. However, starting from an expanded assumption of science, a naturalist conception of philosophy may also make sense.
Furthermore, the term “naturalism” itself can be interpreted with more or less theoretical scope:
[…] ‘naturalism’ is a cluster concept or a family resemblance term; that is, a concept defined by a medley of qualities, none of which are essential. Naturalism in philosophy may be distinguished by a variety of shared aims, beliefs, principles, assumptions, methodological procedures, attitudes and values. (Overgaard et al., 2013, p. 55)

We can therefore conclude that any essentialist strategy in relation to the metaphilosophy adopted may be doomed, since we can hardly agree on an explicit and essential definition of the concept “philosophy” or “science” without excluding forms practiced in current philosophical research, as well as several scientific disciplines.
In the end, the metaphilosophical predilection of each researcher may be more linked to subjective preferences—such as the researcher’s background, the peers around her/him and the problems she/he investigates—than to a solid and coherent metaphilosophical position about the subject.
(RA), as a strong naturalist thesis, defends in its scope what we can call “ontological naturalism”: the thesis that everything that exists must be described in terms of the natural categories offered by the sciences. Nevertheless, more important than this mere descriptive thesis is its prescriptive thesis: the assertion that everything that may exist or be clarified in the future—given that it is currently epistemically uncertain for various contingent reasons, such as the existence of subjective mental life—will necessarily have to be described by the same natural categories. However, the reductionist may confuse her/his descriptive theses with her/his prescriptive theses and this could be the biggest obstacle to this philosophical approach.
Finally, and as seen in Chap. 5, the Reductionist Approach can be characterized by three specific characteristics: (i) domain monism, (ii) methodological monism and (iii) a brain-Reductive Approach (cf. Northoff, 2014, p. 99). As it will be exposed in this chapter, we can deny these three characteristics without putting the importance of the neuroscientific investigation of the mental aside and also without falling into a traditional way of doing philosophy.
3.3 Conclusion
In this chapter, we advanced with one of the most relevant theses to solve the problem of the relationship between philosophy and neuroscience: unlike the previous approach, which denied the problem and defended the clear separation of the two disciplines, (RA) argues that philosophy—its concepts, methods and problems—should tend to be replaced by the concepts of a co-evolutionary theory of neuroscience.
We particularly analysed the different ways of conceiving intertheoretical reduction, the importance of defending Folk Psychology as a candidate theory for reduction, as well as two of the most important authors of this perspective. Furthermore, to conclude, we analysed the most relevant criticisms of this position, noting how the authors’ metaphilosophical conceptions directly influence their methodological perspectives in question.
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Footnotes
1Original quote: “Ein Gegenstand (oder Begriff) heißt auf einen oder mehrere andere Gegenstände ‘zurückführbar’, wenn alle Aussage über ihn sich umformen lassen in Aussagen über diese anderen Gegenstände” (Carnap, 1928, p. 1).

 

2McCloskey (1983) investigated empirically that many people with less knowledge or information believe in a physical theory of intuition and are, therefore, more Aristotelian than Newtonians in relation to movement.

 

3Some authors call the validity of this argument into question, since they argue that we can defend the existence of propositional attitudes without having to defend Folk Psychology (cf. Kitcher, 1984; Von Eckardt, 1994).

 

4We can, of course, answer that stagnation is a sign that it is correct and effective and that, precisely for that reason, it does not need to be changed. Or, like Hacker, that there is no progress because only (real) theories can make progress and (FP) is not a theory, as we will see in the criticisms.

 

5This can be seen as false: a lot of contemporary research—in Psychology, History, Moral Theory, Criminology and so on—uses (FP) in its view of the world and it has been useful in scientific research itself, as argued by Horgan and Woodward (1985) or Greenwood (1991).

 

6A defence of a specific kind of introspection will be presented in the next chapter (Neurophenomenological Approach).

 

7Some authors reject that Bickle was successful. For example, João Fonseca states that “[Bickle] is unable to] provide an effective procedure that locates an arbitrary reduction in the spectrum in an absolute way. This location can only be established in a parochial and internal way and not in an absolute and external way” (Fonseca, 2006, pp. 129–130).

 

8Specifically, the Reductionist Approach will make use of a “replacement naturalism”, as we will see in Chap. 5.

 

9This passage is derived from the German original: “Und trotzdem gibt es Philosophen, welche sich weigern, die wissenschaftliche Philosophie als Philosophie anzuerkennen und sie lieber in das Einleitungskapitel eines wissenschaftlichen Lehrbuchs verweisen möchten; Philosophen, welche immer noch behaupten, daß es eine unabhängige Philosophie gibt, die nichts mit wissenschaftlicher Forschung zu tun hat, sondern ihren eigenen Zugang zur Wahrheit besitzt. Solche Ansprüche offenbaren meiner Ansicht nach das Fehlen jeder Kritik. Diejenigen, welche die Fehler der traditionellen Philosophie nicht erkennen, wollen natürlich ihre Ergebnisse und Methoden nicht aufgeben und ziehen es vor, auf einem Pfad weiterzugehen, den die wissenschaftliche Philosophie längst verlassen hat. Sie reservieren den Namen Philosophie für ihre mit Fehlschlüssen durchsetzten Versuche, eine überwissenschaftliche Erkenntnis aufzufinden, und weigern sich, eine Methode als philosophisch zu bezeichnen, die sich die wissenschaftliche Forschung zum Muster angenommen hat. Wer einer wissenschaftlichen Philosophie gerecht werden will, muß seine philosophischen Wünsche und Ziele revidieren” (Reichenbach, 1968, p. 305).
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As we saw before, the methodological problem of the relationship between philosophy and neuroscience appears in an attempt to understand whether these two disciplines can work together to deal with the problem of the conscious mind. In Chap. 2, we analysed the importance of the philosophical method of conceptual analysis. In this chapter, we will focus our attention on another method used in philosophy: 

phenomenology.
Phenomenology, as we shall see, is the philosophical method of investigating everyday experience. Its focus is on the analysis of different phenomena (from the Greek phainomemon, “what is shown”) and how they appear to consciousness, that is, from a first-person perspective. Thus, phenomenology is a particularly useful discipline for understanding how phenomena appear to our minds and how we give them meaning.


Neuroscience, as we have seen, is the scientific study of the brain and nervous system, which deals with the cerebral aspects from a third-person perspective. Many philosophers believe that neither a first-person perspective nor a third-person perspective can be sufficient to solve or dissolve particular problems of the philosophy of the mind. Rather, they believe that, in some way, it is necessary to join these two tools that seem, by definition, irreconcilable, in a working methodology that offers explanatory advantages over its competitors.
Historically, Edmund Husserl is seen as the philosopher who built phenomenology as a coherent philosophical discipline, making use of concrete tools for the study of conscious states (e.g., epoché). Husserl, remember, was a student of Franz Brentano, a philosopher who considered that the most important property of consciousness was to be characterized by having intentionality (the “aboutness” of consciousness, i.e., consciousness is always consciousness of something different from itself). Particular attention to the phenomenology of the body was developed by Maurice Merleau-Ponty in the first half of the twentieth century.
Now, as we can already notice, the two methods presented converge regarding the subjects and themes investigated. However, mainly due to ontological and methodological disagreements between phenomenology and a naturalized philosophy of mind, the dialogue between the two disciplines is quite controversial. The Neurophenomenology Approach appears exactly as an attempt to reconcile these two perspectives. Next, we will analyse the assumptions of this approach.
4.1 Assumptions of the Neurophenomenology Approach
4.1.1 Phenomenology
Phenomenology is a method of philosophy that was born in the twentieth century with Edmund Husserl, a German thinker who published the first volume of his Logical Investigations in 1900,1 marking the official birth of this approach to the study of the conscious mind.
Husserl’s goal was clear: to create a rigorous methodology that did not presuppose any pre-theoretical knowledge about the mind or any object of study. Rather, the investigator should suspend any judgement and focus on the phenomenon “in itself”.
In its first phase, Husserl seeks to criticize the thesis that dominated the study of the mental in his time: psychologism, the thesis that all truths about the world and about ourselves could be reached from the psychological dimension of thinking. Furthermore, it would be a mistake, for the German philosopher, to reduce the normativity of logic to a mere descriptive analysis of psychology.
Now, Husserl2 will notice that such thesis is, fundamentally, untruthful: the concept of “thought”, he points out, can be understood in two senses that are relevant to be distinguished: in a first sense, we can define “thinking” as a particular mental activity (cogitatio); differently, “thought” can also be defined as what we think of ourselves, with its own ontological existence, separate or independent from thinking in the first sense (cogitatum).
Notice the example offered by Hussler in § 46 of its Logical Investigations: he indicates that there is a difference between thinking about the nature of the number, and its relation to other numbers, and the very mental act of counting.
Thus, we must clearly distinguish the essences from the things that are totally independent of empiricism, their connection with human experience (Erfahrung) and experience (Erlebnis). The focus of phenomenology will be to analyse the experience, considered in its day-to-day manifestation: this experience is not reduced to merely the sensorial experience we obtain from the senses or from mental life in general, but, rather, it is a more comprehensive concept which includes everything that “appears to consciousness” (cf. Overgaard et al., 2013, p. 72).
It is important to distinguish, from now on, two conceptions that the term “phenomenology” has in the scientific literature of the area. In a strict sense, this concept is used by analytical philosophy in the sense of describing a subjective experience, what was famously claimed in Thomas Nagel’s expression “what is like to be x”, that is, the experiential and subjective content that is, for example, the visual perception of a landscape (cf. Nagel, 1974, pp. 435–450).
But the sense in which the concept of “phenomenology” is used by phenomenologists is much broader than this first meaning: part of its meaning is, indeed, captured by the way analytical philosophers use the term, but it also includes the object itself in the relationship of intentionality.3 Following the example, in addition to the visual experience of the landscape, the object of perception is also included in the phenomenological analysis (in this case, the landscape) (cf. Husserl, 2001: sec. 52).
An interesting example offered by Overgaard et al., based on Husserl’s thinking, can be offered to understand the difference between the two senses.
Suppose you are sitting in a garden on a lovely spring day, admiring an apple tree in bloom. The narrow phenomenological description might include something about your shifts of attention, your tacit awareness of moving your eyes, the feelings of joy that accompany your looking and so on. The broad description adds something about the colours of the blossoms, how the tree stands out against a background of other things (the lawn, hedges, a garden shed and so on) and how it is presented as having sides and profiles not currently seen (the rear side of the trunk, minute details of the blossoms that can only be seen close at hand, etc.), and the aesthetic qualities the tree is experienced as having (it is beautiful, the very picture of spring and so on). (2013, p. 73)

Therefore, it is important to understand the intuition assumed in this example: for phenomenology in the broader sense, the aspect that is more relevant to be examined is the objective side of this relationship between the subject and the object, and not just the subjective experience of the subject (although it is also relevant for the phenomenological analysis), differently than analytical philosophers that focus more on the subject’s experience (cf. McCulloch, 1995, p. 131).
According to Husserl, a relationship between an object in the world always takes place in a duality that must be distinguished precisely: the concept of “noesis” refers to the ways in which the object can be apprehended in its intentionality4; and the concept of “noema” refers to the potential that the object has to be apprehended, stating that “noema (correlate) and essence must not be confused” (Husserl, 1980, p. 73).5
Equally important is the concept of epoché: according to the German philosopher, we live (constantly) with an implicitly assumed idea that the external world is totally independent of the subject and its conscience—what Husserl calls “the natural attitude” (cf. Husserl, 1980: sec. 30), indicating that we must put “in parentheses” all aspects “in relation to being” (cf. Husserl, 1980: sec. 32).
Because of this, Husserl defends an interesting metaphilosophical thesis that will be criticized by some of his successors (as we will see below): given that the empirical sciences are based on the thesis that the world exists independently (cf. “natural attitude”), its investigations and results must be ignored in the phenomenological analysis of the phenomena since, in its essence, scientific research already presupposes the thesis that it is necessary to place “in parentheses” in the first place.
This whole process will lead to a “phenomenological reduction”, allowing the investigation to focus “back to ‘things in themselves’” (cf. Husserl, 2001, p. 168). That is, this method allows you to “go back” to a purer and more truthful analysis of the way in which experience is given to consciousness.6 It can be argued, however, that this method will only give access to the individual experience of each subject and that it will not be able to remove from the phenomenological analysis a general and universal structure about human consciousness or the world itself. Is this a relevant objection to offer that limits the scope of phenomenology as a coherent methodological tool?
Husserl will answer to that question a clear “no”: in addition to the first reduction (cf. “phenomenological reduction”), it is necessary to perform a second kind of reduction: “the eidetic reduction”—the act of putting in brackets (again) all contingent and accidental considerations of the individual experience, focusing on whether (or intuiting) the essential nature of objects (cf. Husserl, 1980: sec. 2).
In addition, we must use imagination to understand what kind of properties of the object are essential to define the ontology of that object, that is, what property, if missing, places the very existence of the object in question—we achieve this process through “eidetic intuition” (cf. Husserl, 2001, pp. 292–294).7
Finally, it will be necessary to explain the concept of “intentionality” which, as we have already mentioned, influences Husserl through his professor, Franz Brentano, who defined the concept as follows:Every mental phenomenon is characterized by what the Scholastics of the Middle Ages called the intentional (or mental) inexistence of an object, and what we might call, though not wholly unambiguously, reference to a content, direction toward an object (which is not to be understood here as meaning a thing), or immanent objectivity. Every mental phenomenon includes something as object within itself, although they do not all do so in the same way. In presentation something is presented, in judgement something is affirmed or denied, in love loved, in hate hated, in desire desired and so on. (Brentano, 1995, p. 68)8

However, it is important to note that Husserl departs from Brentano: for the German philosopher, the object of an intentional act is external to the act itself (cf. Husserl, 2001, pp. 126–127), so we must consider intentionality,9 not as a relationship, but, in contrast, as an intrinsic property of intentional acts (cf. Smith & Thomasson, 2005).
4.1.2 The Importance of the Body and Criticism of the Brain
French philosopher Maurice Merleau-Ponty is a very relevant figure of the phenomenological approach to the study of the human mind. Having read Husserl, he focused his investigation on the importance of the body from a first-person point of view, describing that specific experience as a “lived body” in contrast to an “objective body”.
What is this distinction based on? Basically, the difference is based on the method used to observe the human body: on the one hand, we can observe the body from a third-person perspective, analysing its physiology, anatomy and empirical organization; on the other hand, and this is the main philosophical innovation of Merleau-Ponty, we can experience our body from a first-person perspective, focusing our attention on the bodily experience—of its connection with the world—in the way it “appears to consciousness” (cf. Merleau-Ponty, 1989).
More relevantly, this “lived body” was, for the French philosopher, the solution to the problem of consciousness, being central to understanding this complex phenomenon. The body is the basic foundation of the remaining mental contents, just like other people (intersubjectivity) or the world itself: without the body, we would not be able to have any experience of any sort.
Merleau-Ponty’s conception of the body emerges as a criticism of the Husserlian view of intentionality that was also raised by Martin Heidegger: for both, intentionality in Husserl seems to be characterized only as a mental or conscious act. However, this view leaves out the most fundamental aspect of intentionality for these authors.The usual conception of intentionality […] misconstrues the structure of the self-directedness toward […] an ego or subject is supposed, to whose so-called sphere intentional experiences are then supposed to belong […] the Dasein, is essentially such that this being, so far as it is, is always already dwelling with the extant. The idea of a subject which has intentional experiences merely inside its own sphere and is not yet outside it but encapsulated within itself is an absurdity. (Heidegger, 1982, pp. 63–64)10

Thus, for Heidegger, “being-in-the-world” is more fundamental or primitive than the conception of intentionality of conscious acts described by Husserl. However, it is Merleau-Ponty who explicitly introduces the importance of the concept of “body”, arguing in favour of the fundamental aspect of “motor intentionality” (cf. Merleau-Ponty, 1989, p. 105).
In this conception, the bodily activities, and not only the conscious acts, are included in intentionality—the body is directed towards the world being open to several possibilities.It is the body which ‘catches’ and ‘comprehends’ movement. The acquisition of a habit is indeed the grasping of a significance, but it is the motor grasping of a motor significance […] it is the body which ‘understands’. (Merleau-Ponty, 1989, pp. 143–144)11

In this sense, the French philosopher seeks to affirm that we are our body, that our lived experience happens through the body and that, fundamentally, the Cartesian12 distinction between mind and body is mistaken because it confuses, in the same way, the distinction between subject and object (cf. Merleau-Ponty, 1989, p. xii).
The phenomenon of perception gains a new interpretation in this philosophical perspective. Rather than having a subject that assumes the role of a mere passive spectator of the perceptual contents, the subject exists in the world and in connection with his body—perception and action coincide: “Every perceptual habit is still a motor habit” (Merleau-Ponty, 1989, p. 153).13
For the French philosopher, the philosophical tradition until then simply ignored the paradoxical existence14 of the human subject: we are part—co-existentially—of the world, but, at the same time, we are constituted by the world itself (cf. Merleau-Ponty, 1989, p. 453). Interestingly, a fierce critique of traditional neuroscience is presupposed here: it misses its research centre by focusing primarily on the study of the brain and, only secondarily, on the study of the brain’s relationship with the rest of the body.
How does phenomenology impact neuroscience research? Crossing the basic principles of phenomenology in order to guide empirical research, some authors have advocated a Neurophenomenological Approach to the study of the mind (cf. Petitot et al., 1999; Lutz & Thompson, 2003; Rainville & Price, 2003).
For neurophenomenology, analysing consciousness in the brain (traditional neuroscience) would be like looking for the value of the euro on a five-euro bill: we can magnify under the microscope any part of the bill that we will not find its value. Rather, the value is in the entire bill and in its interaction with specific economic and financial rules of the market, and it is only accepted as worth something if it is inserted into the economic environment of exchange of value (cf. Noë, 2009, pp. 3–4). Likewise, consciousness should be considered in the same way. In the words of Alva Noë:In a way our problem is that we have been looking for consciousness where it isn’t. We should look for it where it is. Consciousness is not something that happens inside us. It is something we do or make. Better: it is something we achieve. Consciousness is more like dancing than it is like digestion. (2009, p. xii)

The conscious mind, like all other mental states, must be considered in the same way. We will see, in the objections section, how this way of exposing the problem of the consciousness can be problematic.
But first, we will analyse the main ideas of the founder of neurophenomenology, Francisco Varela.
4.1.3 The 4E’s and Francisco Varela’s Neurophenomenological Approach
The pioneer philosopher that conceived the first neurophenomenological methodology is, without a doubt, Francisco Varela. With a philosophical and medical background, he sought during his academic research to develop a methodology that was more effective than the methodologies of his time, criticizing the Cartesian assumptions presented there—which were ignored by the neuroscientific practice itself.
The first negative thesis, which is advanced by a neurophenomenologist (NTN—Negative Thesis of Neurophenomenology) and which is divided into two sub-theses (1) and (2), is as follows:
(NTN)
(1) Phenomenology alone is not complete enough to solve the great problems of the mind—take into account the attempts of Husserl, Merleau-Ponty and Heidegger, for example, in which they themselves point out flaws in their system of thinking, precisely because of a methodological limitation;
(2) Neuroscience, abstractly considered, is not enough to study the great problems of the mind—note the problems that contemporary science has to deal with the existence of consciousness in evolution, subjectivity and even mental illness.

This first thesis, which is essentially negative, is easily justified by the very activity of phenomenologists and scientists. In fact, the phenomenon of consciousness has only entered in scientific research in a very rudimentary effort, trying to classify it according to neuronal activation patterns where we are able to identify some brain structures and formations necessary for a person to actually be conscious—the so-called neuronal correlates of consciousness (NCC).
Even so, it is doubtful whether this conception of consciousness is the one that really interests philosophers in general and phenomenologists in particular. There is, due to the existence of a certain epistemic ignorance on the part of most neuroscientists, an attitude that is not humble in relation to the difficulty that the phenomenon of consciousness—that is, the phenomenon of subjective experience and of knowing why it actually exists when it could not exist—raises for the scientific explanation of the world (cf. Chalmers, 1996: chapter 1).
A second thesis, of a positive nature, is then advanced by neurophenomenology (PTN—Positive Thesis of Neurophenomenology) and is divided into three fundamental ideas:
(PTN)
(3) The phenomenology research programme is necessary, but not sufficient;
(4) The research programme offered by neuroscience is necessary, but not sufficient;
(5) Only considering both disciplines in a multidisciplinary perspective, we will be able to find a research methodology that is sufficient to deal with the difficult problems of the mind (the proposal of the Neurophenomenology Approach).

Let us see how this positive thesis is justified. The idea (3) is affirmed by much of the history of phenomenology and its protagonists who observed flaws in their latest works and their main theses (e.g., Husserl or Merleau-Ponty). The idea (4) is also stated by the history of science, mainly due to the difficulty of contemporary research on the brain and consciousness (as we saw in Chap. 2). Finally, the idea (5) is essentially the proposal of neurophenomenology: to link the two methods that seem, in essence, dissimilar in a single method that can offer a coherent research programme and that, in a rigorous and scientific way, can create progress in the study of the conscious mind.
In order to focus our attention and not widen the scope of the topic, we will now present the analysis of the phenomenon of perception and a neurophenomenological interpretation of it.
A first assumption—and innovation—of an application of phenomenology to neuroscience is as follows: perception—and any mentalist phenomena—is embodied. This means the following: against much of today’s neuroscience, the investigation of perception by neuroscientific techniques in the study of the brain is not enough to achieve a complete explanation of the phenomenon. In other words: to say that to understand perception, it is enough to study the brain in the neuroscience laboratory is to commit a fallacy. This fallacy, besides being logically problematic (that concerns phenomenology), is scientifically problematic (that concerns neuroscience).
Following this line of thought, a neurophenomenologist argues that perception is a corporeal process. This simply means accepting that the functional and structural design of our body forms or influences the way we perceive the world—this lesson can also be found in neuroscience research in the work of António Damásio, for example.
Shaun Gallagher sums up the error of the traditional view of perception like this: “To think of perception as something that happens only in the brain, is to ignore the contribution of embodiment to sensory pre-processing” (Gallagher, 2008, p. 164). Furthermore, the philosopher offers a brief example with auditory perception: “In the case of auditory sensation, for example, the shape and location of the ears determine directional information by amplifying or filtering specific inputs” (Gallagher, 2008, p. 164).
Obviously, many of these bodily aspects operate under our unconscious, automatic, being primarily irrelevant to our conscious perception. But these processes—the heart rate, the muscle tension, the blood pressure, the breathing and so on—effectively determine how we perceive the world. It is therefore necessary to pay attention to the holistic character that mental processes must assume in the empirical research.
As we will see in more detail in Chap. 7, Georg Northoff (2018) shows that there is a coupling process between the neuronal activity of the brain, the heart rhythm and the activity of the stomach: a healthy brain tries to align the phases of its spontaneous activity with the heartbeat and, on the other hand, its amplitude is coupled with the beginning of the stomach phase. Many psychiatric illnesses can be described as a lack of coupling between the subject’s brain activity and the capture of inputs from the outside world (cf. Northoff, 2018, pp. 201–202).
A second assumption of neurophenomenology is to assume that perception is situated in the environment, that is, is embedded. The idea that our cognition is situated has already been stated by pragmatists and phenomenologists. For example, as we saw in Heidegger, the type of being that is capable of having intentional relations with the world is a being that is already in the world—of course, this being is more basic than being spatially located in the world. In Gallagher’s words:To adapt the Heideggerian analysis to embodied cognition, one could say that the organism doesn’t simply find itself deeply situated in an environment presented as one possibility rather than another. Rather, it is part of the very nature of human existence that being in the environment is one of its necessary, existential characteristics. (Gallagher, 2008, p. 165)

Merleau-Ponty, as we saw before, also argued for something similar: what we find in the process of perception is not a passive subject who observes the objects around him. As suggested by the French philosopher, every kind of reflection that we can do about ourselves and our activity in the world tends to be situated in the world and it is not just a mere empty introspection or mental abstraction.
See the following practical example: someone does not first conceive the space through which he needs to guide his hand to grab this book he holds in his hands. Nor is the form of grabbing the book some kind of representation of it: grabbing itself would not be possible if your hand was not “already in line with action” (Gallagher, 2008, p. 166).
The third assumption is as follows: our perception, or more generally, our mind, is extended. Gallagher points to the work of David Chalmers and Andy Clark stating that “cognition involves the manipulation of information-bearing elements within the system, part of which is ‘out there’, in the world—so it doesn’t happen merely ‘in the head’” (Gallagher, 2008, p. 169).
The article where this third assumption is presented opens with the following statement:The general tendency of human reasoners to lean heavily on environmental supports. Thus, consider the use of pen and paper to perform long multiplication, the use of physical re-arrangements of letter tiles to prompt word recall in Scrabble, the use of instruments such as the nautical slide rule, and the general paraphernalia of language, books, diagrams, and culture. In all these cases the individual brain performs some operations, while others [i.e., other operations] are delegated to manipulations of external media. (Clark & Chalmers, 1998, p. 7)

An illustrative example can be offered from the surgical practice: when a surgeon enters to the operating room, the room itself and the medical equipment assist the cognitive processes that are involved in the surgery. The way the surgical instruments are arranged, their order and position on the operating table, all of this allows the surgeon to focus more on what he is doing than on thinking about the next steps of the surgery. These “environmental arrangements” allow the surgeon to perform efficiently in an intuitive manner without having to stop to reflect on the next step.
In this sense, the surgeon’s expertise and know-how are partly constituted by the environment where he works. The surgeon is able to do his job better because of the way the room and instruments are placed in a specific way. It follows that our thinking and perception do not just happen “inside our head”, but in a way that is extended to the world.
Finally, the fourth assumption is to assume that perception is enactive—a term coined by Evan Thompson, Francisco Varela and Eleanor Rosch (1991). This means that experience is not determined only by the neuronal states that are activated by sensory stimuli. Rather, experience also depends on the observer’s sensorimotor skills: “Perception is not something that happens to us, or in us. It is something we do” (Noë, 2004, p. 1).
Perception, for enactivist theorists, does not occur in the brain. Rather, the unit of perception is the organism taken as a whole and which acts in the environment. Thus, perception is not a representation that emerges in a particular network of neurons, but rather “a mode of exploration of the environment drawing on implicit understanding of sensorimotor regularities” (Noë, 2004, pp. 29–30).
We conclude, thus, the assumptions made by a neurophenomenologist and its consequences for the study of the mind in general. What a neurophenomenologist proposes and defends is that the investigation of subjective phenomena should not be reduced to the study of the brain only, but that it should be expanded by considering the totality of the body and its relation fixed in an environment whose interaction is constant and influences all conscious and unconscious processes.
Francisco Varela tried to formulate a new approach to solve the difficult problems of the mind while accepting that the experience of the first-person is an irreducible phenomenon. Varela defines the project of neurophenomenology like this:
To designate a quest to marry modern cognitive science and a disciplined approach to human experience, thus placing myself in the lineage of the continental tradition of phenomenology. (Varela, 1996, p. 330)

What is neurophenomenology and how can it solve the hard problem of consciousness? The philosopher and cognitive scientist will present two fundamental theses:

(6) Phenomenology should not be reduced to introspectionism (something that we will see to be a common criticism raised);
(7) The central point of phenomenology is to suspend the usual experience of the world and to catalyse new investigations. (cf. I.1.1, this chapter)



In order to achieve this (7), it is necessary to apply a series of specific methodological steps that guarantee an effective and useful approach. These characteristics are summarized in Fig. 4.1.[image: ]
Fig. 4.1Phenomenological reduction. (Adapted from Varela, 1996, p. 338)


Let us see, briefly, the various aspects of the method that make it possible to achieve the phenomenological reduction, an essential element of (7):	Attitude: reduction—the starting point is the necessary starting point; the idea is to suspend all our current beliefs about the world; the aim is to free ourselves from the usual flow of our mind and to be able to “disconnect” our presence situated in the world;

	Intimacy: intuition—the result of the reduction is to make our field of experience more alive; we must also apply variations to what is typically thought, in order to open up and make room for new experiences;

	Description: invariants—to stay only in the reduction and intuition would be to condemn the method to a private access only; rather, what was obtained by intuition must be inscribed or translated in order to be communicated, usually by language or other symbolic systems (such as drawings or formulas); the aim is to formulate public descriptions that are accessible to third parties;

	Training: stability—a person must be trained for this kind of practice; just as a sprinter must train to run under 10 seconds at 100 metres, the person who wants to continue this type of analysis should train the necessary skills to ensure that the method is effective and can provide progress. This seems to be the most complicated stage to be applied in a serious scientific research programme, since it would have to involve the training and formation of certain techniques with scientists and philosophers of the mind. (cf. Varela, 1996, pp. 336–338)



These are the steps that a neurophenomenological investigation must take into account according to Varela. But isn’t this approach based too much on the phenomenon of introspection? As we will see, this will be a criticism raised to this approach: introspection may not be the best way to methodologically investigate aspects of the human conscious mind.
The interesting thing about Varela’s approach is to note that, as we shall see, he advocates for a reconceptualization of the traditional concept of introspection commonly used in philosophy. For the Chilean philosopher and biologist, we should think about introspection as we think about mathematics to understand what introspection is and the kind of evidence we can achieve by intuition:Ultimately the weight of a proof is its convincing nature, the immediacy of the evidence which is imposed on us, beyond the logical chains of symbolic reasoning. This is the nature of intuitive evidence. (Varela, 1996, p. 339)

We are, therefore, faced with a redefinition of the concept of intuition that can overcome the criticisms of the traditional intuition method.
There is, in the phenomenological line of this Neurophenomenological Approach, a fundamental assumption in this project: the dualistic distinction between subject and object is false. As such, consciousness is defined by the neurophenomenologist not as a private or merely internal phenomenon, but having, in the end, an external existence in the world.
Thus, neurophenomenological research is not a private journey, as it is intended for others through intersubjective validation. Against the Chalmersian gap, it is concluded that the division between the first and the Third-person is, after all, false. The novelty of Varela’s proposal resides in a thoughtful and rigorous first-person approach—by making use of the methodological steps indicated—and the integration of elements of neurobiology, and not merely the use of information as a mere heuristic tool.
What does this methodology add to cognitive science in general and neuroscience in particular? This proposal may provide interesting ideas about the structure and nature of mental life, but its greatest strength is that it does so by making our experience recognizable. This second point is certainly the most difficult to convince the scientific community that has been influenced by a functionalist or computationalist approach.
At this point, it is urgent to ask what is necessary, for Varela, to make neurophenomenology a scientific practice. According to the philosopher, it is necessary to apply two fundamental ideas: first, it is essential to relearn how to master the capacity of phenomenological description that was forgotten during the second half of the twentieth century and the beginning of the twenty-first century. There seems to be no reason why such mastery is any different from acquiring any know-how, such as learning to play an instrument or speaking a new language. Anyone who learns something new brings changes to their daily view of the world (cf. Varela, 1996, p. 346).
This is Varela’s great thesis: methodical and sustained learning implies transformation, just like everything that is learned in a sustained way. With this training, we will be able to access aspects of experience that are not accessible by norm and by our mental life usually located in the daily routine of life. The ultimate goal is to overcome our automatic habits of introspection and everyday experience in order to achieve new knowledge of our mental content.
The second challenge involves transforming the style and values of the scientific community itself. Unless we accept that a radical change in the way of doing science is necessary, we cannot expect great advances and progress that contradict the cycle of failures that conscience and subjectivity have caused to contemporary science (cf. Nagel, 1974; Chalmers, 1996; Searle, 1997; Noë, 2009). This implies leaving aside a specific image of how science is done, and questioning the way we train our scientists and students, something that, as we will see below, could be a problematic point of this methodological position.
But more relevant than these two indications, the Neurophenomenology Approach may help to clarify the brain’s own role in conscious activity:
To move forward in our understanding of consciousness, we need to give up the internal, neural microfocus. […] The locus of consciousness is the dynamic life of the whole, environmentally plugged-in person or animal. Indeed, it is only when we take up this holistic perspective on the active life of the person or animal that we can begin to make sense of the brain’s contribution to conscious experience. (Noë, 2009, p. xiii)

As we will see in the objections, it is clear what this could mean, either in terms of a specific methodology or in terms of an explicit metaphilosophical position. But before proceeding with this criticism, we will analyse two examples of how a neurophenomenological investigation takes place using the assumptions just described.
4.1.4 An Example of Neurophenomenological Research: The Case of “Binocular Rivalry”
Let us look at a practical example of an application of this method15 to a mental phenomenon that seeks to show how neurophenomenology can be applied empirically without ignoring the phenomenological aspects of consciousness.
Diego Cosmelli, one of Varela’s last PhD students, demonstrated the method now described and applied it to the phenomenon of “binocular rivalry” (cf. Cosmelli et al., 2004, pp. 128–140). Binocular rivalry is what happens when each eye sees a different image at the same time (see Fig. 4.2).[image: ]
Fig. 4.2Example of the experimental design and stimuli


Through a spatial arrangement, the two images are kept in separate: the circular image is projected only for the left eye and the spiral image for the right eye. What happens is that one of the images will overlap the visual perception for a few seconds, making the other disappear; but soon after, the one that was disappearing comes back and makes the first one disappear too. Thus, we feel the change in images that remain perfectly static in their projection.
The interesting thing about this visual experience is that the subjects begin to realize that they can, in a way, influence the alternation of the two images by fixing a particular point in the centre of the two images, or by mentally retaining one of the images that, when it seems to disappear, can be fully perceived again. However, this domain is difficult to maintain as there is no regular pattern, but only a spontaneous and unpredictable alternation. This phenomenon is known to psychologists and vision scientists: instead of our cognition forming a third stable image from the two images, what happens is a perceptual alternation between the images (cf. Thompson, 2015, pp. 21–22).
In fact, we don’t need a state-of-the-art laboratory to have this experience: you just need to roll up an A4 sheet of paper, look at the hole that is created in the centre for a few seconds and then place your other hand 2 cm from the other eye and you will be able to see that in a few seconds the hand appears to have a hole in the middle. Now, the hole appears in the hand because each eye has different stimuli and the two stimuli compete for perceptual dominance.
Although the visual stimulus does not change, our visual awareness of that stimulus does change; we know, then, that change happens in us, not outside us. We can now ask, “What is the difference in our brain when we say that we see only one image, and when we say that we see no image at all (although the image is still presently affecting our eye and visual system)?”
This phenomenon seems to be exceptional for reflecting on the neuronal correlates of consciousness since it differentiates between conscious and unconscious visual content. Thus, it seems to offer a way to dissociate neuronal activity corresponding directly to conscious visual perception from neuronal activity corresponding to the unconscious visual perception since the stimulus is still present (cf. Cosmelli & Thompson, 2007).
What neuroscientists (e.g., Nikos Logothetis) discovered when studying the brains of subjects who were doing the experiment was this: there is no specific point in the brain—or any part of it—where the visual experience takes place. Rather, it involves various parts of the brain, from the frontal parts of the parietal area, the primary visual cortex and the inferotemporal cortex, among others (cf. Logothetis et al., 1996; Logothetis, 1999, p. 74). So far, we just have described the findings from a third-person (from data of neuroscience). How can we incorporate the first-person perspective and phenomenology in these results?
Cosmelli asked the participants of the experiment to describe what they saw during the binocular stimulus. Their descriptions described the experience as a sea of waves; there were periods of dominance in one of the images, but the alternation quickly began (like a sea wave); change began at different points in the dominant image (cf. Thompson, 2015, p. 29).
Before taking into account these private reports, neuroscientists only asked people to press a button when they saw the change in the dominant image; this gave a fixed point of reference in time, defining the average brain state when the participant sees an image and the average brain state when he does not see it. The researcher then contrasts these average measures to understand what is specific to the conscious perception of the image.
However, although such studies provided important discoveries, they completely ignored the phenomenology of experience, leaving aside important information that is relevant to better explain the phenomenon in question. By applying the method of neurophenomenology, Cosmelli concluded that the alternation between the two images in the binocular rivalry phenomenon corresponded to waves of synchronous oscillations in the brain.
The way in which conscious perception varies over time corresponds to the way in which neuronal synchrony varies over time. The emergence of a new moment of perception corresponds to the formation of a new pattern of neuronal synchrony and the decrease of this perceptual moment and its replacement by another corresponds to the dissolution of the pattern of synchrony and its replacement by another. In both perceptual experience and brain activity, there is a rhythm of distinct moments that alternate constantly, but that is never exactly the same.
An important philosophical consequence of these results is reported by Logothetis as follows:The findings to date already strongly suggest that visual awareness cannot be thought of as the end product of such a hierarchical series of processing stages. Instead, it involves the entire visual pathway as well as the frontal parietal areas, which are involved in higher cognitive processing. The activity of a significant minority of neurons reflects what is consciously seen even in the lowest levels we looked at, V1 and V2; it is only the proportion of active neurons that increases at higher levels in the pathway. (Logothetis, 1999, p. 74)

This experience shows that one of the most ingrained theses of contemporary neuroscience—the thesis that particular mental states happen in particular and well-defined areas of the brain—is mistaken, given that there is not a single locus where visual awareness occurs in the brain. Rather, it is distributed over several relevant areas.
Following this example, we can understand how the neurophenomenology research programme works. In Thompson’s words:Neurophenomenology combines the careful study of experience from within with investigations of the brain and behavior from without. It uses descriptions of direct experience to guide the study of the brain processes relevant to consciousness. (Thompson, 2015, p. 28)

Thus, taking into account the phenomenology of perception, the phenomenon was better explained and understood scientifically. This method can be applied to all phenomena typically worked by philosophers and can, in fact, cause progress in the area.
4.1.5 The Self in Evan Thompson
Evan Thompson is one of the researchers most connected to research using methods of neurophenomenology. In his Waking, Dreaming, Being (Thompson, 2015), he analysed several phenomena in the light of the method left by his master, Francisco Varela.
Specifically, Thompson will attempt to cross the first-person practices of Asia’s contemplative religions and philosophy, such as Yoga, Vedanta or Buddhism, with the studies of contemporary neuroscience, with two main objectives:	(i)
To limit the scope of the former’s metaphysical assertions (who erroneously argue, e.g., that consciousness exists outside a body and the brain);

 

	(ii)
To guide the traditional neuroscientific methods and try to extract more knowledge in a rigorous and systematic way—we end, therefore, with another instantiation of the project of neurophenomenology.

 



One of the philosophical concepts most analysed in this book is the concept of the self: Thompson argues in favour of the thesis that the self is, unlike many traditional theories of philosophy, a fluid process and not a static entity or an illusory entity:
The self is a process, not a thing or an entity. The self isn’t something outside experience, hidden either in the brain or in some immaterial realm. It is an experiential process that is subject to constant change. (Thompson, 2015, p. xxxi)

Equally important is to understand the criticism of the reductive methodology that we presented in the previous chapter. For Thompson—and neurophenomenology in general—consciousness, as a subjective experience, is not necessarily or exclusively related to the brain or to the various neurobiological functions, but only contingently: consciousness is not reduced to brain activity (only). The argument is as follows: since consciousness is subjective, it cannot be reduced to something non-subjective like the mere firing of neurons.
Given that scientific models of the world are always distillations of our conscious experience as observers, it makes no sense to try to reduce consciousness to one or another of our scientific models, including our models of brain activity. (Thompson, 2015, p. 101)

However, this does not mean that consciousness is not a natural phenomenon and that it does not vary according to certain neurobiological functions. As we will note in the objections, it is not clear exactly where we can situate metaphysically Thompson’s theory of consciousness or self.
The philosopher’s great aim is to demonstrate that the thesis that the self is an illusion—historically associated with Buddhism in the East and David Hume in the West—is false. Several contemporary researchers have defended different versions of this thesis: Daniel Dennett (1986), Owen Flanagan (1996) or Thomas Metzinger (2009). At its core, the “no-self view” position defends the denial that there is something or an entity that we can call “I”, which is, rather, a mere illusion created by our neurobiology for evolutionary reasons. In Metzinger’s words in his The Ego Tunnel:
There is no such thing as a self. Contrary to what most people believe, nobody has ever been or had a self. […] To the best of our current knowledge there is no thing, no indivisible entity, that is us, neither in the brain nor in some metaphysical realm beyond this world. (Metzinger, 2009, p. 1)

Thompson will call this thesis “neuro-nihilism” (Thompson, 2015, p. 322), trying to counter it through an enactivist defence—or even neurophenomenological—of the self, which is considered as a process and not an entity that, in a way, emerges from various psychological and neurophysiological processes, but also from social and intersubjective processes which he calls “production of the self” (I-making) (cf. Thompson, 2015, p. 325).
For the philosopher, there are two essential components of this process:	(i)
Self-designating: each individual is constructed as an individual subject distinct and dissimilar from other individuals (cf. Thompson, 2015, p. 344);

 

	(ii)
Self-projection: the faculties of memory and prospecting expand the sense of the individual to encompass the past and the imagined future, giving rise to the sensation (feeling) of a durable, unitary subject that exists and performs the actions (cf. Thompson, 2015, pp. 347–350)

 



In relation to (ii), Thompson indicates that this specific component is dependent on particular areas of the brain, such as the frontal lobe, associated with planning; the medial temporal-parietal areas, associated with memory; and there is a juxtaposition between this component and the Default Mode Network (DMN) (cf. Thompson, 2015, p. 349).
For Thompson, these two components help to mentally create a fluid self that diminishes when we are falling asleep and disappears when we enter deep (dreamless) sleep, but which reappears when we dream and when we are awake. For the philosopher, the fact that the self is a mental construction does not imply that it is an illusion, unlike, for example, what Metzinger advocates. But isn’t this a contradiction?
Thompson’s answer is clear. The fact that the self is a mental projection does not make it an illusion without existence. Rather, the self must be seen as an image in the mirror: the image depends on the existence of the mirror being its base, but its existence (of the image) is not the same as that of the mirror nor is it composed by the nature of the mirror. On the contrary, the image only exists in relation to an observer who perceives it: although the mirror image is dependent on an observer, this does not mean that it is a subjective illusion (cf. Thompson, 2015, pp. 364–365).
Thompson admits, however, that there is an illusory element in the process that gives rise to the self:
The illusion—or delusion—is taking the self to have an independent existence, like taking the mirror image to be really in the mirror. Notice that the image as such isn’t an illusion; it’s the taking of the image to exist in the mirror that’s the illusion. Similarly, it’s not the appearance of the self as such that’s the illusion; it’s taking the self to exist independently that’s the illusion. (Thompson, 2015, p. 365)

Thompson’s strategy to refute the “neuro-nihilistic” conception of the self as a mere illusion passes through an interesting analogy from the history of science: the atom was defined as an indivisible entity in ancient conceptions (e.g., in Lucretius). Now, the fact that we discovered that the atom was divisible into atomic sub-parts—such as electrons, neutrons and positrons—did not imply that atoms do not exist, that is, that they are illusory: it just requires that the old definition of atom to be revised in order to allow a new definition of the concept.
Thompson’s plan for the self is the same: the fact that we discover that there is no substance or entity that exists permanently does not imply denying the existence of the self, but, differently, it leads to its redefinition, which allows us to describe it as a process and not as a thing. Thus, the lesson to be learned from the study of the self of this Neurophenomenological Approach is to come up with a new definition of the phenomenon that does not focus merely on the content of what it is to be a self, but, on the contrary, and echoing the Eastern theories, to consider the self as a vehicle that “carries” that same content, that is, the meaning of being such a self (cf. Thompson, 2015: chapter 10).
4.1.6 Three Pragmatic Lessons for a Rigorous Neurophenomenology
To conclude the analysis of this approach, we will present a very relevant paper to understand the scope and the differences that it is necessary to be introduced in the empirical investigation of the human mind in relation to more traditional approaches of cognitive science and neuroscience in general.
In the paper “Methodological Lessons in Neurophenomenology: Review of a Baseline Study and Recommendations for Research Approaches”, Patricia Bockelman, Lauren Reinerman-Jones and Shaun Gallagher presented three lessons that must be taken into account if we want to proceed with a rigorous neurophenomenological investigation, which differs from more traditional research approaches.
4.1.6.1 Science Reformulation
The first lesson is that neurophenomenology must make use of a “shared mental model” (SMM) due to the essentially interdisciplinary nature of this approach. This model requires the collaboration of researchers specialized in different approaches so that the objective data offered by the third-person perspective are not to be taken on without the complex context from which they are collected, analysed and interpreted (cf. Van Rijnsoever & Hessels, 2011).
More importantly, it is necessary to fight a methodological addiction that usually occurs in traditional science in which a multidisciplinary team works: the fact that there is no crossing of knowledge, language and methods between the researchers themselves. On the contrary, the Neurophenomenology Approach requires everyone to understand the process and the work of each member of the research group in question (cf. Bockelman, Morrow & Fiore, 2013).
This perspective seeks that each researcher makes use of a shared lexicon through specific techniques that are necessary to put into practice so that the entire team of researchers from different areas of specialization can be on the same conceptual horizon—something that goes against the usual way of doing science, in which each researcher has a specialization whose methodological and conceptual idiosyncrasies do not allow an effective dialogue with the other specialists (cf. Cannon-Bowers et al., 1993).
As claimed by the authors:Logistically, these take time. Scheduling regular meetings for brain storming and teaching, as well as creating a glossary and living conceptual framework document are simple practices and tools for successful NP implementation. The outcome should not only be a productive experimental development collaboration, but also lead to synthesized results, not individualistic pieces in interpretation from each domain’s perspective. Instead, the results are the whole or a big chunk of puzzle. (Bockelman, Reinerman-Jones & Gallagher, 2013, p. 6)

Thus, the first methodological recommendation of neurophenomenology is to substantially change the pragmatics of scientific practice. Of course, it is also necessary to understand the results of applying a method like (SMM) in pragmatic terms, something that, given the youth of this approach, is still lacking. As we will see in the critical reflection, these ideas may seem useful at first, but they may be inconsequential for a solid methodological defence of the relations between philosophy and neuroscience.
4.1.6.2 Better Science
The second pragmatic lesson that the Neurophenomenology Approach has to consider is the way in which the concept of “interdisciplinarity” is often used: with little scientific rigour, without clear empirical considerations and with theoretical consequences and Lilliputian practices.
On the contrary, this approach must have “high standards of experimental design and execution to achieve variable control, reliability, generalizability, and replication of results” (Bockelman, Reinerman-Jones & Gallagher, 2013, p. 6). This consideration stems from the problem of working in a multidisciplinary team in which each researcher only focuses on its particular area of expertise: if there is no interlinguistic dialogue between the different members in a common language, it will not be possible to clearly notice what the vision or general picture that the research is concerned with.
Many of the Neurophenomenological Approaches that we have observed have actually made use of (i) neurological and physiological measurements to assess the physical response of the patient’s 

experience; (ii) psychology questionnaires to assess factors different from the patient’s experience (e.g., demographics, peculiarities and cognitive responses) and (iii) phenomenological interviews that linked the experience to the linguistic practice and use of certain concepts to describe that experience.
This framework, although it is essentially neurophenomenological, given that it uses several methods to understand a certain phenomenon, may not be a methodology of excellence, given that, although there is a multidisciplinary approach present in (i), (ii) and (iii), the most important aspect of a Neurophenomenological Approach is missing: the crossing, tuning, balance and exchange between the methodologies (i), (ii) and (iii), so that there is a constant influence that optimizes each part of the research so that the interpretation of the results of the experiment is not limited to traditional reductionist approaches.
Interplay between the phenomenological project and some techniques of cognitive science can generate a unique integrative methodology. As such, neurophenomenology should take the best of the practices of cognitive science, while contributing its unique techniques that have not been a common part of the cognitive science toolbox. (Bockelman, Reinerman-Jones & Gallagher, 2013, p. 7)

Thus, it is necessary to integrate phenomenology rigorously in the practice of the best science that can be presented, always focusing on experimental rigour and with the goal of creating empirical studies that can be replicable: essentially, it is necessary to combine phenomenology with considerations of the best science that can be made.
4.1.6.3 The Focus on the Interviewer
The third methodological lesson particularizes a substantial part of the Neurophenomenology Approach: the phenomenological interview. Usually, interviews that use the first-person perspective (e.g., psychology) to describe an experience require a particular focus on the skill of the individual being interviewed. However, in this approach, the most relevant role—and specific training—is in the interviewer: she/he must be trained in order to guide the interviewee to a more accurate description or experiential account of some subjective phenomenon.
The big difference with the traditional forms used in cognitive science is the interviewer-interviewee relationship: conventionally, there is a line that separates exactly one from the other, and the influence of the first on the second is seen as a bad practice that will lead to biased results. However, in the Neurophenomenological Approach, the opposite happens: the line is attenuated, and the interviewer actively participates in the reflection and articulation of the interviewee’s experience (cf. Bockelman, Reinerman-Jones & Gallagher, 2013, p. 7).
It is important to note an interesting difference between several authors of the Neurophenomenological Approach. Varela and Shear, for example, argue that this approach only works with people trained in the art of introspection—in a phenomenological sense—who can offer high precision relevant to achieving useful results (cf. Varela & Shear, 1999). Conversely, Petitmengin uses information from untrained participants (cf. Petitmengin, 2006).
For the authors, what these opposing perspectives demonstrate is that there is a continuum—and not something fundamentally binary—between highly trained participants and those without any introspective training or skill. It is, therefore, necessary to adapt the level of the interviewer, according to the level of the interviewee: for interviewees with less introspective capacity, a more competent and trained interviewer should be allocated; on the contrary, for respondents with high introspective capacity, a less trained interviewer may be sufficient, as claimed by the authors:
If the interviewer is working with Buddhist monks, she may not need to receive a great deal of training and may be able to simply tell the participant the focus of the study. Conversely, if the same interviewer is working with undergrads at any given university in the West, she may need to pull from a collection of tools and techniques to give the participant the capacity to access the thoughts and feelings experienced. (Bockelman, Reinerman-Jones & Gallagher, 2013, p. 7)

Although traditional cognitive psychology also uses interviews, its purpose is not to access the description of the interviewee’s own experience. However, for the Neurophenomenology Approach, the interviewer’s purpose is not merely to be a passive and objective viewer from the perspective of the third-person (as suggested by Dennett, 1991), but to assist the interviewee to “open up to their own experience” (cf. Bockelman, Reinerman-Jones & Gallagher, 2013, p. 7).
To this end, a “false” objectivity that traditional psychology tends to look for in its methodology is avoided.
Traditional cognitive science often tries to force the participant into an objective mold of predesigned conceptual frameworks. In contrast, the interactions of the interview allow a switch of directions altogether and temporarily allows the researcher to participate in the participant’s subjectivity. (Bockelman, Reinerman-Jones & Gallagher, 2013, p. 8)

Thus, we conclude the analysis of the Neurophenomenology Approach with precise specifications of how it should be applied in the investigation of different phenomena without losing the rigour and quality of the scientific method. The methodological attempt to cross the perspective of phenomenology with the scientific method is understood—something that, as we will see, may be a weak point of this approach due to its metaphilosophical assumptions.
In the words of one of the founders of this naturalistic approach to phenomenology advocated by neurophenomenology, this approach is a reflection of the possibility of using Husserl’s (naturalized) phenomenology with a scientific theory of cognition that bridges the gap between the “phenomenological mind and the brain” (cf. Petitot et al., 1999, p. xiii). Whether that project is successful will be discussed in the next section.
4.2 Critical Reflection
After reflecting on the various dimensions of the Neurophenomenology Approach, we will now focus our attention on the main criticisms and problems of this methodological approach.
4.2.1 The “Explanatory Gap” Objection
A first objection that can be raised to the Neurophenomenology Approach is the philosophical problem that this perspective seeks to solve: the explanatory gap between objective science and the existence of subjective consciousness (cf. Levine, 1983).
This particular problem—the explanatory gap—was presented in detail by David Chalmers in his The Conscious Mind (1996). Chalmers formulated the famous hard problem of consciousness: how can we study a phenomenon that seems to be irreducible to any law of nature? How can we connect a first-person perspective to a third-person perspective?
The problem arises precisely because it is assumed that science, as an enterprise that refuses subjectivity and affirms objectivity, does not seem to be able to deal with the existence of the conscious mind: physical descriptions do not adequately characterize everything that can be applied to phenomenal experience or consciousness (cf. Nagel, 1974; Jackson, 1982).
Now, for a neurophenomenologist, this thesis is a huge mistake because it confuses certain categories. Thus, he will refuse it, arguing that it commits a fallacy. Specifically, it rejects the idea that the “objective/subjective” 

predicates are being applied to the same subject. The argument can be formulated as follows:
 (8) Science is objective;
 (9)  Consciousness is subjective;
(10) Therefore, we cannot have a science of consciousness. (cf. Searle, 2004)

This argument, which is presented by the scientific community and by critics of the naturalistic approach, makes a logical mistake: the fallacy of ambiguity. This kind of fallacy occurs when there is a lack of rigour and clarity in the use of certain words or concepts. These words may be unclear because they are ambiguous—and have several meanings—or because they are vague—but do not have a specific meaning. Now, in the argument that concludes (10), the concepts that should raise the alarm are “objective” and “subjective” since both refer to different domains, although that does not seem to be the case without a more detailed analysis.
So, let’s analyse the premises: premise (8) refers to the domain of epistemology—it is assumed that the scientific method is objective in the sense that it is impartial; it is not influenced by the scientist’s beliefs and respects the results of scientific experiments. But premise (9) refers to another domain, namely the ontological domain: it is clear—at least for the defenders of the irreducibility of consciousness—that consciousness is subjective. But this does not imply that it cannot be investigated objectively. This is because we can refer these attributes to different domains of investigation: the epistemological and ontological domains.
See the following epistemological statement that is objective by nature: “Heidegger was born in 1889”—the claim does not depend on the subject who formulates the statement. This proposition is true whether it is stated by a contemporary of Heidegger or by ourselves this very year. The situational and psychological particularity of the subject who affirms the sentence is not relevant for knowing its truth-value—that is, the truth of the proposition is independent of the subject who affirms it.
On the contrary, an epistemological statement that is subjective can be something like: “Heidegger is the greatest philosopher that ever lived”—the veracity of this statement depends clearly on who formulates it. For many, Heidegger’s philosophy will be nothing more than pseudo-profound aphorisms, unclear and without rigour, that say nothing about the real world. For others, Heidegger has arrived where even the best science could not have arrived. And there is no problem in this debate: in fact, the value of the proposition is subjective and depends on who affirms it.
The same is true in the ontological domain: cats, basketballs and chess pieces have an objective ontology—they stand on their own and do not seem to need anything else to exist. On the contrary, pain, consciousness or joy seems to have a subjective ontology—they depend on something else (namely, someone who has them, people or animals) to exist. It is for this reason that we do not observe pains (and only pains, without the subject who has it) out there.
Following this, the argument can be reformulated ensuring its validity as follows:

(11) Science is (epistemologically) objective;
(12) Consciousness is (ontologically) subjective;
(13) Therefore, we can have a (epistemologically 

objective) science of consciousness (ontologically subjective).



After assuming this new presupposition, we pave the way to present a first approach to a science of consciousness.
Now, Chalmers seems to point out that current science cannot deal with consciousness and that an “extra ingredient” is needed (cf. Chalmers, 1996). As we have already noted, the existence of this gap is considered by neurophenomenology to be false, and this approach is a solution to the gap itself.
Like Chalmers, Varela accepts that consciousness is irreducible. But against Chalmers, the neurophenomenologist does not believe that an “extra ingredient” is needed to bridge the gap:
Instead of finding “extra ingredients” to account for how consciousness emerges from matter and brain, my proposal reframes the question to that of finding meaningful bridges between two irreducible phenomenal domains. In this specific sense neurophenomenology is a potential solution to the hard problem by casting in an entirely different light on what “hard” means. […] What is needed are precisely the connecting structures provided by PhR since they are both immediately pertinent for experience (by their very nature) and at the same time sufficiently intersubjective to serve as constructive counterparts for external 

analysis. (Varela, 1996, pp. 340–341)

Thus, it is necessary, for Varela, to redefine the way science illuminates conscious experience: there is not only a unilateral direction between the two parts; on the contrary, it is necessary to realize that this relationship can be bilateral—something that is deeply ignored by the scientific community, according to the Chilean philosopher.
What can the phenomenological intuition provide to science? It can have two essential contributions: (i) without the phenomenological aspect, the quality of the experience simply disappears or is taken as an insurmountable mysterious enigma; and (ii) with the phenomenological aspect, we can influence the empirical investigation itself and provide constraints or innovations to it (cf. Varela, 1996, p. 343).
Therefore, the explanatory gap does not appear to be a solid obstacle to this particular approach. Next, we will analyse the objection that calls into question one of the main foundations of this perspective: the validity of 

introspection.
4.2.2 The “Introspection” Objection
Daniel Dennett presents a strange obsession

 that the history of philosophy seems to have in relation to several questions. Descartes wondered how it would be possible for a subject to understand whether a thought one possesses is true or false, a dream or reality? Then Kant evolved the question to another one: how is it possible that something is a subject’s 

thought? That is, what are the conditions for the possibility of experience at all (cf. Dennett, 2001)?
For Dennett, these questions presuppose a fundamental thesis, that is, at the very least, controversial and, at most, problematic: the data from the first-person perspective (thoughts, 

experience, sensations etc.) are somewhat mysterious. Thus, the American philosopher thinks that we should change the first and second questions, for a third question, offered by Alan Turing: how could we build a robot that had thoughts, that learned through “experience”—by interacting with the world—and used what it learned the same way we do it?
Dennett states, thus:
Turing’s great contribution was to show us that Kant’s question could be recast as an engineering question. Turing showed us how we could trade in the first-person perspective of Descartes and Kant for the third-person perspective of the natural sciences and answer all the questions. (Dennett, 2001, p. 455)

What is presupposed here is the understanding that contemporary science already makes use of a methodology that manages to reconcile the two perspectives that seem opposite: through the method of heterophenomenology.
Heterophenomenology, for Dennett, is the neutral path between the objectivity of the physical sciences and its insistence on the point of view of the third-person with a method of phenomenological description that can (in principle) do justice to the most private and subjective experiences, without having to abandon the methodological principles of science (cf. Dennett, 1991, p. 72).
But why is phenomenology, by itself, not sufficient? For Dennett, there are two main reasons that raise doubts about its problematic effectiveness:

(14) False Positive: some beliefs that the subjects have about their mental states are probably false and, therefore, what needs an explanation in these cases is an aetiology of the false belief (e.g., the existence of a uniform and coherent visual field);
(15) False Negative: some of our psychological states are not identified by us and therefore much of what happens in our brain is not consciously detected.



We can easily think of cases of (14) such as perceptual illusions (cf. Chap. 7) that are a common example of our day-to-day life in which we form an idea of something that, in reality, does not exist as we consciously interpret it or we represent. The same happens with (15): a large part of our mental activity is unconscious, such as the external aspects of perception that our vision ignores to the detriment of other aspects that the organism finds more relevant to focus on—although this influences our conscious view of the world, as we saw before.
Thus, heterophenomenology seems to incorporate an interesting neutrality: it characterizes a person’s heterophenomenological world, without making any judgement, and then seeks to investigate what might explain the existence of these beliefs—the focus is to remove an epistemic authority from the subject to his beliefs and mental states.
Is heterophenomenology a tool that can be used by neurophenomenology? Despite being a method that seems to bring the two perspectives together, many consider that heterophenomenology ends up leaving conscious experience out of its scope by focusing only on the verbal reports and linguistic analyses of them. The supporters of this kind of method are even accused of trying to eliminate the very object that they supposedly want to investigate and explain (consciousness), as, for example, Daniel Dennett (1991) in his Consciousness Explained or Patricia Churchland (1986), as we saw, in her Neurophilosophy
.
But more relevant than this point, Dennett’s heterophenomenology criticizes the notion of “introspection” advanced by neurophenomenology due to (14, 15). For Dennett, the data obtained by introspection about experience have the same value as an artistic fiction: it is totally immune to refutation16—we cannot be wrong in a fiction because its truth-value does not extend to the truth-value of the natural world (cf. Dennett, 1991, pp. 81–94).
But is (15) in fact real? Some evidence points to this: most people are mistaken about the nature of their experience achieved with peripheral vision, claiming to experience a generalized visual clarity in the arc of perceptual vision. However, contrary to what they report—based on their introspection—most individuals have only visual clarity in a very restricted region of the arc in question, experiencing in fact only a small part of the field of vision (cf. Blackmore, 2002; Schwitzgebel, 2011).
Furthermore, Dennett generally attacks phenomenology because there is not a single methodological orientation among its defenders: “Phenomenology has failed to find a single, settled method that everyone could agree upon” (Dennett, 1991, p. 44). This criticism, however, does not seem to be solid given that the same could be said in relation to science: there are several techniques and methods considering the different natural, human or social sciences. Such a pluralistic methodological description does not seem to be a shattering objection against the fact that phenomenology has come to have several specifications or instantiations, just as the diversity of techniques and ways of doing science does not imply that it has no value.
It is a fact that many people justify a certain behaviour by using introspective thinking: research in social psychology has shown that the explanations that people offer about their own behaviour have little to do with relying on introspection, but rather on trying to spontaneously conflate their behaviour as an explanatory hypothesis that justify them in the circumstances observed.
Furthermore, it is often demonstrated experimentally that people are simply wrong, since the introspective account given seems to have a function in the whole of the external characteristics of the experiment which are under the control of the researchers: what passes for introspective reporting is, in reality, only the spontaneous expression of someone that theorizes about the reasons that the individual had for having a certain behaviour, and this will form a theory that will be based on exactly the same external evidence that is accessible to the general public (cf. Nisbett & Wilson, 1977).
Does Dennett’s criticism of introspection make sense? For Varela, the answer is clearly negative since critics of introspection confuse two assumptions that should be distinguished and not confused with each other. It is necessary to distinguish between the phenomenological aspect itself and the aspect of “introspectionism”: the two share the idea that reflective capacity is useful, but for dissimilar reasons.
For phenomenology, introspectionism is only part of the “natural attitude” being guided by assumptions that must be called into question by suspending judgement. But for the Neurophenomenological Approach, introspection must be understood not in this first sense, but in a second: not as an uncritical introspection—which is the type of introspection found in introspectionism and criticized by Dennett—but, rather, as a way of suspending the biased judgement about people’s own beliefs (cf. Varela, 1996, p. 338).
Consequently, this is why this objection does not appear to be lethal: Dennett is criticizing a particular aspect or definition of “introspection” that is not the one assumed by neurophenomenology: introspectionism presupposes, for example, a subject-object duality that is false for these authors. In a way, this objection does not work for two reasons: (i) it is a straw man fallacy and (ii) Varela himself would agree with it exactly because of (i): the objection on the type of introspection that Dennett criticizes is accepted by the Neurophenomenological Approach in general.
As we noted earlier in this chapter, the Neurophenomenological Approach makes use of a redefinition of “introspection”: this is not a mere “looking inside ourselves” from a passive subject to an object. Rather, introspection is seen as a primary skill that is constantly used in our daily lives, but that needs to be refined.
It is, on the contrary a basic human ability which operates constantly in daily life, and that has been widely discussed in studies of creativity. Think about mathematics: ultimately the weight of a proof is its convincing nature, the immediacy of the evidence which is imposed on us, beyond the logical chains of symbolic reasoning. This is the nature of intuitive evidence: born not of argument but from the establishment of a clarity that is fully convincing. (Varela, 1996, p. 339)

Thus, neurophenomenology seeks to redefine the assumption that introspection17 functions as a private journey towards the mind: rather, introspection must be understood as a mental activity performed by a corporeal being, embedded in the world of interactions with objects in that same world and with other individuals and that is reproduced intersubjectively.
It is from the redefinition of this notion that, for Varela, the gap presented by Chalmers ceases to make sense: the opposition between the first- versus third-person perspectives is false given that the line that separates the two approaches is not between “rigor” and “lack of rigor” but, rather, “a clear methodological basis that leads to community validation and shared knowledge” (Varela, 1998, p. 340), which is exactly what the Neurophenomenology Approach seeks to defend.
We can ask, at this point, the following: isn’t this approach too reductionist in the sense set out in the previous chapter? It may be argued that the concept of first-person experience is being used only as a way to make it useful to be investigated by particular scientific instruments. This is the objection that we will analyse now.
4.2.3 The “Reductionist Accusation” Objection
One objection that can be raised to the neurophenomenology programme of research is the accusation that it seems too close to the reductionism that we presented earlier in the following aspect: this approach seems to accept that the issues of the conscious mind can be resolved or, at least, assisted by empirical science, finding itself in an anti-isolationist position and, therefore, in naturalistic position as described in Chap. 1.
This accusation is interesting, given that it was raised before the development of the Neurophenomenological Approach: Husserl had already been accused of being a “positivist” in the sense of giving too much weight to experience. And in a way, Husserl accepted this accusation: both logical positivists, as well as British empiricists and, finally, phenomenologists, accepted that what must be analysed is what is “given” or offered by experience (cf. Overgaard et al., 2013, p. 77). Husserl himself stated that, if positivism were something considered as the basic assumption of all sciences, then phenomenologists would be the “true positivists” (cf. Husserl, 1980, p. 39).
It is clear, though, that the concept of “experience” in phenomenology differs substantially from the positivist approach (cf. I.1.1.). But is Varela’s proposal an instantiation of a reductionist theory that seeks to connect the experience achieved by phenomenological analysis of the subject’s neurophysiological facts? For the Chilean philosopher, the answer is negative: even if a solid correlation is reached between the two perspectives, these correlates are not advanced a priori
 as a defence of a physicalist assumption, but, rather, as an analysis that takes into account the differences and similarities of each subject and their experience when analysed empirically (cf. Varela, 1996, p. 344).
For Varela, this position arises not from a philosophical commitment that is aligned with a reductionist (cf. Chap. 3) or isolationist (cf. Chap. 2) conception of the relationship between philosophy and neuroscience but, differently, from a pragmatic commitment. But we can claim that neurophenomenology seems anti-scientific given the focus of this approach to the subject’s own introspective analysis. What does Varela say about this objection? Here are the words of the founder of this approach:
But this [neurophenomenology] is not a betrayal of science: it is a necessary extension and complement. Science and experience constrain and modify each other as in a dance. This is where the potential for transformation lies. It is also the key for the difficulties this position has found within the scientific community. It requires us to leave behind a certain image of how science is done, and to question a style of training in science which is part of the very fabric of our cultural identity. (Varela, 1996, p. 347)

Along the same lines, Gallagher et al. point out to the idea that science must be open to the introduction of the phenomenological perspective and must not be dogmatic or refuse its epistemic usefulness:
Researcher sought not to accept the elimination of first-personal processes and unique experiences because of the rigidities of scientific methods; rather science can expand its methods to include the phenomenological practices that capture, investigate, and explain what may be irreducible to strictly neural processes. (Bockelman, Reinerman-Jones & Gallagher, 2013, p. 4)

Therefore, it is clear that we are far, metaphilosophically speaking, from the reductionist approach analysed in the previous chapter. This approach also seeks to defend the validity of subjective experience, as this is not reduced to the neuronal activity of a particular area of the brain, as the reductionist perspective argues for.
Neurophenomenology can be seen (as we will see after) as a kind of reductionism in an isolationist metaphilosophy. However, within a metaphilosophy that accepts the role of science in the discovery or explanation of phenomenal consciousness, this approach must be characterized as being non-reductionist: the solution to the hard problem of consciousness is to offer an answer that relates the experience and the physical without, however, one being reduced to the other and vice versa.
But this objection raises an interesting assumption: but, after all, what is the metaphilosophical position of the Neurophenomenological Approach? Let us analyse these considerations now.
4.2.4 The Objection of “Inconclusive Metaphilosophy”
Interestingly, but metaphilosophically problematic, proponents of the Neurophenomenology Approach accept, in a sense, the neuroscience mereological fallacy (FM) that was advanced and analysed in Chap. 2 by the Isolationist Approach: consciousness or the mind does not happen or are present or located particularly in the brain. Alva Noë, one of the proponents of the Neurophenomenological Approach, explains this thesis as follows:
To understand consciousness—the fact that we think and feel and that a world shows up for us—we need to look at a larger system of which the brain is only one element. Consciousness is not something the brain achieves on its own. Consciousness requires the joint operation of brain, body and world. Indeed, consciousness is an achievement of the whole animal and its environmental context. I deny in short, that you are your brain. […] To have a mind […] requires more than a brain. Brains don’t have minds; people (and other animals) do. (Noë, 2009, p. 10)

Now, the similarity between the mereological fallacy of neuroscience advanced by Peter Hacker (and analysed in Chap. 2) and the quote by Alva Noë is very similar, even referring to Wittgenstein. We could, therefore, expect that the same metaphilosophy is advanced by neurophenomenologists.
However, and interestingly, the reality is just the opposite. The Neurophenomenology Approach does not accept the metaphilosophical definitions of the Isolationist Approach in relation to philosophy and science. On the contrary, it tries to reconcile both in a balanced way as a “dance”, following the metaphor advanced by Varela. Noë, for example, states that “the aims of philosophy and of science are not different: to achieve understanding of the problems that matter to us” (Noë, 2009, p. 6). Furthermore, Noë fits the Quinean naturalistic framework perfectly, stating that “science and humanistic styles of thinking must engage each other” (Noë, 2009, p. xv).
Moreover, Noë even criticizes the isolationist conception explicitly when he states that “the idea that science and philosophy, or the humanities in general, are separate spheres with their own criteria is itself a questionable ideology, an enthusiastic remnant of the beginning of the Modern Age” (Noë, 2009, p. xv). Finally, Noë clearly states his anti-isolationist position, stating that “philosophy and science share a common goal: understanding. Science and philosophy must work together to advance this understanding” (Noë, 2009, p. xv).
Is this naturalistic metaphilosophy exclusive of one proponent of the Neurophenomenology Approach? Or is this shared by other proponents as well? Francisco Varela, the founder of this approach, takes a similar position to Noë in stating that “the empirical questions must be guided by first-person evidence” (Varela, 1996, p. 344). Furthermore, he also states that “the novelty of my proposal is that disciplined first-person accounts should be an integral element of the validation of a neurobiological proposal, and not merely coincidental or heuristic information” (Varela, 1996, p. 344).
It is, therefore, clear that an isolationist objection to neurophenomenology loses any strength since this approach has, as a presupposition, a clear interaction between the empirical and conceptual levels. If the reductionist approach18 seeks to reduce the second to the first, the neurophenomenological approach, as an anti-reductionist perspective, seeks to accept both as valid, necessary and fundamental to solve the difficult problems raised by the existence of the mind, such as the hard problem of consciousness.
However, one can argue that this is a mistake: although it seems that this approach has a clear and explicit metaphilosophy, when analysed in detail, one may conclude that we are left with the possibility that it is inconclusive.
Thus, let us see more systematically why the methodological proposal of neurophenomenology can be interpreted as confusing. Neurophenomenologists advance with the following methodological principle: a “methodology of reciprocal constraints” (MRC) (cf. Varela, 1996, p. 343; van Gelder, 1999, p. 246). But what is this particular methodology, specifically? Some authors of this approach claim that it is equivalent to the concept of “reflective equilibrium” (RE)19 used in moral and political philosophy.
For example, Thompson, Noë and Pessoa claim that these two notions, (MRC) and (RE), are “interchangeable” with each other (1999, p. 195). However, Varela, unlike these authors, clearly distinguishes that (MRC) is different from (RE), given that the first is much more “precise and demanding” than the second (cf. Varela, 1996, p. 344).
There are two evident problems in this disagreement: (i) if (MRC) and (RE) are really different, as Varela points out, then we are left without understanding why, given that the Chilean philosopher does not present an explicit argument or even an idea implicit in his reflections. He just states that there is a difference, not explaining what that difference is, concretely using two terms that are too vague and ambiguous: “precise” and “demanding”. Without such clarification, the methodological principle loses strength and utility.
A second problem arises if we accept, as Thompson or Noë do, that (MRC) and (RE) are similar. As Bayne (2004) points out, (RE) is an epistemic principle, and not an explanatory principle: in (RE), the connection in a reflected balance between two elements from different sets of data—whether neurophysiological data or data from the first-person perspective—is not to affirm any explanatory relationship (let alone ontological) between these elements (cf. Bayne, 2004, p. 356).
For that, it would be necessary to proceed with “bridge principles”, as we noted in the previous chapter on reductionism. But as we have already noted, the anti-reductionist position of the neurophenomenology approach does not accept the reductionist framework and, consequently, the existence of such connection laws, thus facing a dilemma that seems difficult to be solved.
But the contradictions remain among neurophenomenologists. As we have seen, neurophenomenology should not be seen only as a “heuristic” of neuroscience, according to Varela, as it offers much more than just a mere complement. Other proponents of this approach, such as Antonio Lutz, claim, in the opposite sense, that the advantage of this proposal is precisely its heuristic capacity to guide empirical research to achieve new empirical results (cf. Lutz, 2002).
It is interesting to note why the Chilean philosopher does not want to reduce his approach to a purely heuristic proposal: because, in the end, this would be to stay only in the neuronal correlates of consciousness. It is certain that the data from the first-person perspective, when guiding the empirical investigation, can bring news or innovative results. But it is urgent to note that these innovative results will always be empirical results: it will be possible to discover which areas of the brain participate in the mental processes that were previously considered to be located in specific areas of the brain, for example.
But this is exactly the reason why Varela refuses to consider neurophenomenology as a mere heuristic tool: in this sense, it will only bring innovation or advancement in the knowledge of the neuronal correlates of consciousness. But that is exactly what neurophenomenologists like Lutz seem to want to achieve with this approach. This raises a second contradiction among the defenders of this approach, which seems to indicate something more relevant: we are faced with a proposal that is too ambiguous or inconclusive.
One way of saving the (MRC) principle could be a defence that it works as a causal principle, following the article by Thompson and Varela (2001). In this article, the philosophers argue that there are two kinds of causality in the brain: (i) “bottom-up” or local-global causation and (ii) “top-down” or global-local causation. These two kinds of causation explain the “reciprocal causal-explanatory relationships between neural events and conscious events when the latter is conceived as parameters of the order of the large-scale brain dynamics” (Thompson & Varela, 2001, p. 421).
At this point, we arrive, yet, to another contradiction that requires several steps to be understood as a whole (cf. Bayne, 2004, pp. 358–359):	(a)
Following the authors, (i) and (ii) form a causal relationship between the neuronal and the phenomenal—this is a premise necessarily assumed a priori
;

 

	(b)
From (a), the authors seem to defend an identification between the neuronal and the phenomenal;

 

	(c)
But the authors are anti-reductionist—they do not accept reductionist identifications;

 

	(d)
Furthermore, the causal/identity relationships between the neuronal and the phenomenal call into question the enactivist position of the authors (cf. Sect. 4.1.3., Chap. 4)—the phenomenal is neither causally related to the neuronal nor with no part of the person’s body, but with the entire animal;

 

	(e)
But (b) contradicts (c) and (d).

 



Thus, we realize that (a) is false and, more importantly, we understand that the proposal of neurophenomenology is based on contradictions (cf. (e)) that can hardly be solved without one part of the approach (e.g., (b), (c) or (d)) to stay behind. Fundamentally, we are facing a proposal that, on the surface, seems to have very interesting and relevant methodological merit and intuition on the relationship between philosophy and neuroscience. Nevertheless, when analysed in detail, we realize that there is metaphilosophical inconsistency that is difficult to be overcome. Furthermore, the very particular positions of some neurophenomenologists seem incoherent, or at least philosophically ambiguous.
For example, it is not clear at all which metaphysical theory of consciousness arises from the neurophenomenological research programme. Thompson argues that consciousness is “a natural phenomenon and that the cognitive complexity of consciousness increases as a function of the increasing complexity of living beings” (Thompson, 2015, p. 103), but it is known that the Canadian philosopher does not defend an emergentist, nor a panpsychist, nor dualistic view on consciousness or that he considers to be mystery. We only have an indication that “‘physical’ no longer means essentially nonmental […] physical being and experiential being imply each other or derive from something that is neutral between them” (Thompson, 2015, p. 105), something that is also claimed by panpsychists like Galen Strawson or Philip Goff.
This statement seems overtly panpsychist, or a defence of neutral monism. However, we do not find in Thompson’s writings an explicit defence of any of these metaphysical theories about consciousness. Furthermore, it is not at all clear how the introduction of the principle of reciprocal causality that we find in (MRC) is not a strange and ambiguous form of dualism as is, incidentally, stated by one of the main defenders of the Neurophenomenology Approach: “The introduction of reciprocal causation might be perceived as a subtle expression of dualism” (Lutz, 2002, p. 150).
Finally, and to conclude this chapter, we note that the attempt to address the explanatory 

gap can also be called into question. Kirchhoff and Hutto (2016) argue that the neurophenomenological proposal based on the concept of “reciprocal causality” fails for one main reason: the fact that the great discovery of this approach—the fact that the neurophysiological process is synchronous, heuristic, global—does not demonstrate that consciousness is causally related to these same properties.
Rather, for these authors, the Neurophenomenology Approach cannot be freed from the explanatory gap by still allowing or defending the metaphysical distinction—Cartesian by nature—between the mental and the physical, and by arguing that these two parts have an irreducible existence and that they must be considered equally in the investigation of the conscious mind.
The only way to contest this gap is to advocate the thesis that argues that the neuronal and phenomenal levels of description are, at bottom, different levels of describing the same phenomenon. The authors end up proposing what they call “Radical Enactive Cognition” (cf. Hutto & Myin, 2012): they maintain the conviction that the body and its interaction with the world are fundamental to understanding the conscious human mind, but they reject the metaphysical categories of the phenomenal and the physical, given that both are (different) descriptions of the same phenomenon. The philosophers end up by arguing in favour of a strict identity thesis that, contrary to the proposal analysed in Chap. 3, incorporates in its foundation the idea that this identity is based on the dynamic and the corporeal activity of cognition.
It is important to note that this position is in opposition to physicalist reductionism since it is not assumed that all mental phenomena can be described simply by the language or vocabulary of physics: “The phenomenal might just be the physical described differently—under a different guise or mode of representation” (Kirchhoff & Hutto, 2016, p. 353). In this way, the authors’ idea is to prevent the problem of consciousness from being placed in the first place by not needing to offer an answer: that is the main error of the Neurophenomenological Approach for them. Rather, they follow Wittgenstein’s principle and argue that with this specific strategy, the relevance of the problem of consciousness is simply dissolved.
In this way, we understand the various reasons for being sceptical about accepting a methodology based on the principles of the Neurophenomenological Approach. Although there is a relevant metaphilosophical progress between the Isolationist Approach and the reductionist approach, it is necessary to detail more precisely how, in fact, the methodological relationship between philosophy and neuroscience can occur, something that we will present in the following chapter.
4.3 Conclusion
In this chapter, we have analysed in detail Neurophenomenology Approach. We started by exploring the theoretical foundations and its philosophical assumptions, taking into account the early importance of Husserl’s phenomenology and its theoretical postulates. Then, we analysed the important criticism of Merleau-Ponty to Husserl arguing that the body, considered as an element of subjectivity, should have greater conceptual and empirical relevance to the understanding of the conscious mind. We moved forward by analysing the influence of the 4E’s theory on the first relevant proposal of neurophenomenology advanced by Francisco Varela: we examined its methodological assumptions, as well as the metaphilosophical assumptions that this approach requires.
In order to demonstrate the empirical application of this approach, we presented the case of binocular rivalry to demonstrate how a Neurophenomenological Approach can impact how the empirical research in neuroscience can be updated by incorporating components from the first-person perspective. In the same sense, we presented the neurophenomenological reflections made by Evan Thompson on the self.
Finally, we proceeded with the analysis of the various objections that can be raised to this approach, namely its attempt to “close” the explanatory gap famously argued in the philosophy of the mind; the problematic use of the concept of introspection; the objection that this approach is too close to the reductionist projects presented in Chap. 3; and, finally, the objection that we are facing a metaphilosophy that is, at least, inconclusive and, at most, incoherent.
Although this approach is an interesting advance from the previous ones, it will be necessary to improve with greater methodological particularity the relations between philosophy and neuroscience, something that, as we will analyse in the next chapter, is proposed by the Non-Reductive Neurophilosophical Approach.
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Footnotes
1Before, Husserl attributed to psychology the role of fundamental science of knowledge. It was through Frege’s reading and the critical arguments to psychologism (refusing the thesis that logic could be reduced to psychology) that Husserl moved his focus to phenomenology.

 

2Husserl goes so far as to claim that his theory is at direct “war” with psychologism (cf. Husserl, 1969, p. 172).

 

3The concept “intentionality” should not be confused with the term “intensionality”: the first will be detailed below and refers to something different from the concept that is referred to (e.g., consciousness is always awareness of something different than itself: like the sunset or the taste of coffee), while the second is a term used in logic to refer to the lack of preservation of the truth-value after the substitution of co-referring terms.

 

4Husserl accepts Brentano’s doctrine by innovating it in a central aspect: the analysis of the different ways in which the object of the intentional relation is given or can be apprehended.

 

5Original claim: “Man darf nicht verwechseln Noema (Korrelat) und Wesen” (Husserl, 1986, p. 87).

 

6Marting Heidegger will, however, critically interpret the Husserlian reduction in another way, declaring that: “[…] for Husserl, the phenomenological reduction […] is the method of taking the phenomenological view of the natural attitude of the human being, whose life is involved in the world of things and people, back to the transcendental life of consciousness. […] For us, phenomenological reduction means taking the phenomenological vision back to the apprehension of a being […] to understand the being of this being” (Heidegger, 1982, p. 21). Original claim: “Für Husserl ist die phänomenologische Reduktion […] die Methode der Rückführung des phänomenologischen Blickes von der natürlichen Einstellung des in die Welt der Dinge und Personen hineinlebenden Menschen auf das transzendentale Bewußtseinsleben […] Für uns bedeutet die phänomenologische Reduktion die Rückführung des phänomenologischen Blickes von der wie immer bestimmten Erfassimg des Seienden […] auf das Verstehen des Seins dieses Seienden” (Heidegger, 1975, p. 29)

 

7Interestingly, some authors argue that this method is not substantially different from the analytical method of conceptual analysis: specifically, from imagined thought experiments, a tool used widely in analytic philosophy (cf. Zahavi, 2003, pp. 38–39).

 

8Original claim: “Jedes psychische Phänomen ist durch das charakterisiert, was die Scholastiker des Mittelalters die intentionale (auch wohl mentale) Inexistenz eines Gegenstandes genannt haben, und was wir, obwohl mit nicht ganz unzweideutigen Ausdrücken, die Beziehung auf einen Inhalt, die Richtung auf ein Objekt (worunter hier nicht eine Realität zu verstehen ist) oder die immanente Gegenständlichkeit nennen würden. Jedes enthält etwas als Objekt in sich, obwohl nicht jedes in gleicher Weise. In der Vorstellung ist etwas vorgestellt, in dem Urteile ist etwas anerkannt oder ver·worfen, in der Liebe geliebt, in dem Hasse gehaßt, in dem Begehren begehrt usw” (Brentano, 1973, pp. 124–125).

 

9Husserl distinguishes between the intentional matter (meaning) of a conscious act and its intentional quality (cf. Husserl, 2001, pp. 119–122).

 

10Original claim: “Die übliche Auffassung der Intentionalität […] verkennt sie auch die Struktur des Sichrichtens-auf […] ein Ich, ein Sub-jekt an und läßt dessen sogenannter Sphäre intentionale Erleb-nisse zugehören […] des Daseins, ist seinem Wesen nach so, daß dieses Seiende, sofern es ist, je schon bei einem Vorhandenen sich aufhält. Die Idee eines Subjekts, das nur in seiner Sphäre intentionale Erleb-nisse hat und noch nicht draußen ist, sondern in seiner Kapsel eingeschlossen, ist ein Unbegriff” (Heidegger, 1975, pp. 89–90).

 

11Original claim: “C’est le corps qui ‘attrape’ et qui ‘comprend’ le movement. L’acquisition de l’habitude est bien la saise d’une signification, mais c’est la saise motrice d’une signification motrice […] c’est le corps qui ‘comprend’” (Merleau-Ponty, 1945, pp. 167, 169).

 

12Curiously, Merleau-Ponty will, in his later work, assume that his great work Phenomenology of Perception had not managed to free himself from Cartesianism since the initial point of investigation presupposes the existence of a subject to carry it out and that the subject-object dichotomy would still have influenced his initial ideas too much (cf. Merleau-Ponty, 1989, p. 179).

 

13Original claim: “Toute habitude percetive est encore une habitude motrice” (Merleau-Ponty, 1945, p. 178).

 

14In the same line, Merleau-Ponty claims that “inside and outsider are inseparable. The world is wholly inside and I am wholly outside myself” (1989, p. 407). Original claim: “L’intérieur et l’éxterieur sont inséparables. Le monde est tout au dedans et je suis tout hors de moi” (Merleau-Ponty, 1945, p. 467).

 

15One of the first studies that directly applied Varela’s neurophenomenological method in a rigorous manner, according to neuroscientific standards, can be found in Lutz (2002, pp. 133–167).

 

16Dennett is, on this point, philosophically naïve: there is an intense and rich debate about the normative and epistemic value of fictions that he seems to ignore totally, as, for example, in Lewis (1978, pp. 37–46), Levinstein (2007, pp. 64–5) or Sainsbury (2010).

 

17For some authors, the difference between the classic concept of introspection and its redefinition is not entirely clear: “I find nothing here that reveals how the phenomenological reduction differs from introspection as such” (Bayne, 2004, p. 352).

 

18Alva Noë criticizes the reductionist approach claiming: “[C]artesian neuroscience has no evidence to support its basic assumption that conscious experience is exhaustive of neuronal phenomena” (Noë, 1999, p. 263).

 

19The reflected equilibrium (RE) is a methodology advanced by John Rawls in political and moral philosophy that supports a cross between particular moral intuitions, on the one hand, and the general principles that should justify those intuitions (cf. Rawls, 2001, pp. 29–32). In the case applied to the relationship between philosophy and neuroscience, the (RE) version intends to cross the general philosophical principles about the mind and the brain with the particular data and facts about the mind and the brain.
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This chapter

 analyses the last approach on the methodological relationship between philosophy and neuroscience. Until now, we analysed (i) the approach that completely denies this relationship (Isolationist Approach), (ii) the reductionist approach that advocates the reduction of the first to the second and, finally, (iii) the Neurophenomenological Approach that advocates a particular crossing between phenomenology and neuroscience. Let us proceed with the analysis of an approach that attempts to reconcile the two disciplines with more precision and metaphilosophical detail in an attempt to find a methodology that can really enhance some effective progress in the investigations of the conscious mind.
We see how this approach, which we refer to as “Non-Reductive Neurophilosophy”, fits and opposes the approaches already presented in (i), (ii) and (iii). In the end, we understand how this final approach makes use of various theses and intuitions from the three previous approaches and can therefore be an innovative and more complete approach.
To this end, we study the major advocate of this approach: neuroscientist, philosopher and psychiatrist Georg Northoff, focusing our attention on his Minding the Brain (2014). We note how this methodological approach differs from the reductionist idea of thinking the mind as restricted to the brain, an approach that can be characterized as a “brain-reduced” approach. On the contrary, the Non-Reductive Approach (NRA) argues in favour of the opposite assumption: accepting the neuroscientific rigour of the study of the brain by supporting a “brain-based” approach, but not in a unilateral way—hence speaking of a non-reductive neurophilosophy, as opposed to the reductive neurophilosophy, which was presented in Chap. 3.
Finally, we will see how this perspective effectively makes use of tools and techniques from the two disciplines without putting one at the expense of the other, being, in the end, yet another positive response to the methodological problem analysed throughout the book.
5.1 Assumptions of the Non-Reductive Approach
5.1.1 Methodological Balance
The first

 consideration advanced by an advocate of the Non-Reductive Approach is the idea that we must separate two fundamental ideas about reductionism: (i) its metaphysical sense and (ii) its methodological sense.
In (i), this perspective can be taken as reductionist if the standard of comparison is a dualistic philosophy like Cartesianism. Since it is assumed that the human mind is a natural phenomenon that is not outside the interaction between the brain, the body and the environment, this approach can be seen as reductionist in the sense of denying a fundamental ontological dualism between the mental and the neuronal/corporeal.
However, if seen as (ii), this position can be considered as anti-reductionist: since it denies the thesis of the reductionist approach that seeks to methodologically reduce philosophy to neuroscience. Northoff’s position, in this methodological sense, is seen as totally contrary to the first. In this position, we do not seek to reduce neither the method of philosophy to neuroscience nor the opposite: we face a neutral methodological balance that accepts that both disciplines are fundamental to contribute to the rigorous exploration of the conscious mind.
From this first premise, a second emerges: the methodological separation between the concept of “discipline” and “domain”. The first involves, usually in its use, a crossing between the subject or theme of the discipline and the methods used to investigate that subject. For example, neuroscience investigates how the brain perceives the external world through particular empirical methods.
However, the second concept, “domain”, may be more useful in this context. This concept is limited to the content, problem or subject that one wants to investigate without, however, specifying the methodological procedures one should use in the investigation.The concept of domain concerns the field or area of investigation and thus particular issues or questions as independent of and distinguished from the kind of methodological strategy by means of which these questions are investigated […] domain concerns the subject matter whereas the concept of discipline refers more to the method that is applied to investigate that subject matter. (Northoff, 2014a, p. 13)


This methodological strategy seeks to achieve a neutral way of crossing the problems and the concepts of philosophy (e.g., the mind) with the problems and the concepts of neuroscience (e.g., the brain) so that there is, as we shall see, a constant crossing between the two disciplines.
Consequently, by excluding a preferential methodology assumed from the beginning, this strategy seeks a neutral independence that could make sense: we no longer consider, a priori
, a methodological isolation between the two disciplines. On the contrary, we are faced with a position of continuity between philosophy and science. Thus, we can consider this position as a naturalistic approach in the sense previously explored.
This new approach ends up supporting a “cooperative naturalism” (cf. Goldman, 1999, pp. 24–50): the relationship between philosophy and neuroscience should be seen as an inter-methodological cooperation between the two disciplines (Huaping & Xiaoming, 2007). This position is opposite to the “replacement naturalism” that was detailed in Chap. 3: the idea that the methods of philosophy should be tendentiously replaced by the methods of neuroscience (cf. Northoff, 2014a, pp. 64–66).
Let us see how the Non-Reductive Approach differs from the reductive version.
5.1.2 Methodological Strategies of Neurophilosophy
How does

 the Reductive

 Approach (RA) work as opposed to Non-Reductive Approach (NRA)? As we have seen, the unilateral methodology of the first implies a form of methodological monism whose basis is in the observational and experimental method of (neuro)science. This way, (RA) is seen as a theoretical abstraction of the empirical data discovered by the observational-experimental method: such abstractions are described as concepts that will be used in the empirical investigation.
As noted, this approach accepts Quine’s rejection of the synthetic/analytical dichotomy, transforming the so-called philosophical concepts into mere abstractions from scientific data. This implies the replacement of concepts worked by philosophers by others allegedly scientific by nature. Thus, concepts become part of the empirical domain.
How does an (RA) advocate systematically link concepts to facts? Patricia Churchland (cf. Churchland, 1986) suggests a pragmatic strategy called “bootstrapping”. Traditionally, philosophical inquiry begins with a definition of a particular concept, and these definitions are starting points for discussing the consequences of these definitions—we are faced with an isolationist-type methodology in this particular way of doing philosophy (cf. Chap. 2; Northoff, 2014a, p. 113).
Churchland changes the starting point in her method. Instead of starting an investigation with clear and a priori
 definitions of concepts of a particular phenomenon, the neurophilosopher suggests that we should start with typical and representative empirical cases in which all researchers agree to represent or reflect the phenomenon in question.
For example, in order to study patients with severe brain damage, we study these patients empirically. This increases our knowledge of the neuronal mechanisms underlying their injuries. This may also bring some development on how we should define a certain concept (such as consciousness).
Accordingly, the concepts are not presupposed in the investigation at the outset: the definition of the concept is inferred from the empirical data—the concept is no longer seen as an “input” but rather as an “output” (cf. Northoff, 2014a, p. 114). Let us look at an example offered by the philosopher about the split-brain phenomenon:A standard principle, illustrated by the split-brain results, is that the definition of the phenomenon to be explained coevolves with experimental discoveries. In the early stages of the scientific attack on any problem, accurate definition of the phenomenon is hampered precisely because not enough is known to permit an accurate definition. A pragmatic strategy is to begin by studying those cases agreed to be obvious examples of the phenomenon. Powered by this agreement, provisional, rough characterization can leverage the science’s first stages, with refinements in the phenomenon’s definition emerging as the surrounding facts become clear. (Churchland, 2002, p. 309)


We can, therefore, picture the one-sidedness of this method as shown in Fig. 5.1.[image: ]
Fig. 5.1Churchland’s methodological strategy—concept as an “output” of empirical investigation


It is important to note the idea defended in this methodological strategy: empirical plausibility has the biggest weight in the equation, with conceptual plausibility being less relevant.
But isn’t Churchland making a beginner’s mistake? It is difficult to understand how scientific facts and data are not already presupposed by certain concepts and definitions, even if only implicitly. This criticism points to the possible circularity of this methodology: the concepts may already be presupposed by the data, rather than being inferred from them (cf. Northoff, 2014a, p. 114). This criticism has already been raised earlier in the analysis of the Isolationist Approach presented in Chap. 2: concepts precede experience (cf. Bennett & Hacker, 2003, p. 4), not the other way around.
This is where John Searle comes in, suggesting that we should adapt concepts and their definitions to empirical data and facts, rather than inferring them. A second strategy used by philosophers such as Searle is the strategy of the “unilateral adaptation of concepts to facts”. In this strategy, it is understood that the first strategy fails because it does not realize that the facts and empirical data themselves already presuppose certain senses and meanings of the concepts that are used in the empirical research. Thus, to overcome this circularity, Searle suggests that we should adapt the concepts and their definitions to the data and facts rather than inferring them (cf. Northoff, 2014a, p. 115).
But does Searle’s idea make sense? Let us apply this strategy to the concept of “mind”: many philosophers maintain that this concept refers to something non-physical. If we accept that the conceptual takes precedence over the empirical, and if we define a priori
 the concept of mind as non-physical, we condemn from the beginning any possibility of having a scientific investigation of the phenomenon in question since its definition excludes that possibility by principle. Therefore, we are faced with an impossibility of having a neuroscience of consciousness (cf. Northoff, 2014a, p. 115).
However, it could be argued that such a strategy contradicts recent research that demonstrates that specific neuronal mechanisms may be related to subjective experience. What is to be done at this stage, then? We cannot change the facts: we can, however, adapt and modify our concepts to accommodate those facts (cf. Northoff, 2004a, pp. 114–116). Searle’s idea is that we have to redefine the concept, for example, of “physical” so as to associate the perspective of the first and third-person. It will be enough, for example, to get rid of the Cartesian concepts of “physical” and “mental” and redefine them in a different way (cf. Searle, 2004, pp. 82–83).
By adapting in this way definitions of philosophical concepts to neuroscientific discoveries, these revised concepts can open doors to allowing specific links between philosophical concepts to the data of neuroscience. According to Searle, doing this unilateral work of adapting concepts to facts will make philosophy become a conceptual propaedeutic of neuroscience (cf. Searle, 1999, p. 2070).
Therefore, admitting that adequate definitions of concepts are necessary to make scientific research itself accessible, the concept becomes the “input”—instead of the “output” described above—for observation and experimentation (see Fig. 5.2).[image: ]
Fig. 5.2Strategy for unilaterally adapting concepts to facts—concept as an “input” of empirical research


In this new strategy, importance is given to the conceptual plausibility of the concepts. Nonetheless, those concepts also have to adapt to the empirical facts, and their empirical plausibility is also relevant.
In a way, Churchland’s strategy seems to be opposed to Searle’s strategy. While the former considers only empirical plausibility relevant and the concept as a mere “output” of the empirical, Searle notes that the conceptual plausibility of the concept is also relevant, considering it more as an “input” of the empirical that must be adapted. Is there any way to reconcile these two strategies that seem opposite to each other?
The proposal of the Non-Reductive Approach responds positively. In this perspective, the first step of a neurophilosophical investigation is the “conceptual input”, where an original philosophical concept is taken as “input”—in Searle’s sense—to develop operational criteria for subsequent empirical investigation.
The second step is the empirical investigation itself, whose discovered data and facts can be compared and combined with the original definition of the concept. This step leads to the “conceptual output”, where the concept is redefined considering its empirical plausibility.
Finally, the concept already redefined can be reinserted in its original philosophical space—the epistemological, the ontological or the ethical domain—in order to investigate its implications for the respective philosophical problems. This step leads to a “conceptual reentry cycle”—where the “conceptual output” is compared to the “conceptual input”—which gives rise to true neurophilosophical concepts rather than just neuroscientific or philosophical concepts (see Fig. 5.3).[image: ]
Fig. 5.3Strategy of Non-Reductive Neurophilosophy (adapted from Northoff, 2014a, p. 119)


Consequently, this new strategy will require a continuous iterative exchange between concepts and data that are continuously affecting, modifying and redefining the concept to be investigated. Thus, we are faced with a strategy that incorporates Churchland’s strategy and Searle’s strategy: unlike the first, philosophical concepts are still considered; unlike the second, this relationship is not unilateral, but bilateral and constant.
This methodological strategy makes it possible for neurophilosophy to become a distinct and separate discipline from both neuroscience and philosophy, with a specific method, which differs from the conceptual-linguistic method of philosophy and from the observational-experimental method of neuroscience. Following this third strategy, one can merge the two methodologies into a new metaphilosophy (cf. Northoff, 2014a, pp. 119–120).
Let us see a simple example of how this methodology can be applied to philosophical concepts in practice, such as the concept of “consciousness”. Suppose a neuroscientist wants to make a functional imaging study of consciousness and seeks to construct a corresponding experience. In order to do this, she/he must have some definition of consciousness, even if it is just an initial operational definition. This kind of operational definition offers some criterion by which the neuroscientist can, at times, distinguish between the presence and the absence of consciousness.
Note that, without this operational definition and its criteria, the neuroscientist would be unable to make sense of and interpret the specific neuronal facts and mechanisms associated with the particular phenomenal features of consciousness. As you continue the investigation, you may find that the (initial) definition fails to incorporate all the facts and may reconsider the initial definition (and the criterion), thus making the investigation iterative in the sense indicated above (cf. Northoff, 2014a, p. 117).
This successive “dance” between concepts—and their conceptual plausibility—and empirical facts—and their empirical plausibility—is the hallmark of the Non-Reductive Approach. Let us see what methodological principles are present in this methodology.
5.1.2.1 Asymmetry Principle
The Non-Reductive Approach makes

 use of a relevant methodological principle: the principle of asymmetry between the logical conditions and the conditions of the natural world. The set of logical possibilities is the background where the natural world is limited, being a reduced part of this plan:Logical conditions refer to all possible i.e., logically conceivable worlds. They include both natural and non-natural worlds with only the former underlying our physical and biological laws. Natural conditions, in contrast, refer only to the natural world and thus to the respective physical and biological laws. Since logical conditions comprise both natural and non-natural worlds, they necessarily include natural conditions. (Northoff, 2004a, p. 95)


Since the relationship between the logical world and the natural world is asymmetric, any attempt to reduce logical conditions to the conditions of the natural world will fail, as analysed by McCauley (2001): any attempt to completely eliminate logical conditions and, therefore, philosophical theories, in favour of the conditions of the natural world and, therefore, of neuroscientific hypotheses, will be doomed to failure (cf. McCauley, 2001, pp. 439–440).
The main reason is precisely the asymmetrical relationship between the two plans: if it were symmetrical, the reduction or elimination could be philosophically justifiable. But since it is, on the contrary, asymmetric, the case of elimination remains an a priori
 impossibility (Northoff, 2004a, p. 95). Nonetheless, what implications arise from this asymmetry? Let’s look at the two main ones:	(a)
Direct inferences from logical conditions to natural conditions are unfeasible: “since logical conditions include a wider range of conditions than natural conditions, direct inference from the former to the latter may confuse non-natural i.e., logically conceivable worlds with the natural i.e., actual world” (Northoff, 2004a, p. 96);

 

	(b)
In the same line of thought, direct inferences between natural conditions and logical conditions are equally unfeasible: “since natural conditions include a smaller range of conditions than logical conditions, direct inference from the former to the latter may falsely equate non-natural worlds with the natural world” (Northoff, 2004a, p. 96).

 




Both inferences (a) and (b) represent “conditional fallacies”, since the different possible relationships are confused. For example, in relation to (b), this kind of fallacy is committed by Churchland—and the reductionist approach in general—in relation to the mind-brain problem: the thesis that this intricate problem can be solved only by appealing to empirical science is exactly to confuse logical conditions with natural ones.The mind-brain problem refers to logical conditions including both natural and non-natural worlds. In contrast, neuroscience refers to natural conditions including the natural world only. Direct application of and inference from empirical findings in neuroscience to the mind-brain problem may thus falsely equate non-natural worlds with the natural world. This, however, may lead to false conclusions since non-natural worlds include a wider range of conditions than the natural world. The neuroscientist therefore commits a “conditional fallacy” when he directly applies and infers from his empirical findings to the mind-brain problem. (Northoff, 2004a, p. 97)


However, the traditional philosopher also makes this mistake in his version (a): the solution of the mind-brain problem may, according to this approach, only need a logical solution that does not necessarily apply to the natural world which is investigated by neuroscience. The problem is that “logical conditions may not necessarily ‘correspond’ to natural conditions” (Northoff, 2004a, p. 97). Thus, purely philosophical solutions (i.e., appealing to logic and sense) can lead to confusion between the natural world and the non-natural world.
Despite this asymmetry, there is an overlap between the natural and the logical world, since the logical world includes, as we have seen, both the natural and the non-natural world. It is precisely this overlap between the two worlds that it is necessary to combine in neurophilosophical research: the methodology of Non-Reductive Neurophilosophy is on the threshold of this overlap, that is, between philosophical theories and neuroscientific hypotheses (cf. Northoff, 2004a, p. 97).
Therefore, what is at stake is the refusal of a unilateral preference for the natural world (i.e., the a posteriori
 facts) or the logical world (i.e., the a priori
 concepts). On the contrary, one seeks to cross these two worlds with the aim of creating truly neurophilosophical concepts so that the mistakes indicated above can be avoided.
5.1.2.2 Principle of Bidirectionality
The second

 principle

 advanced by the Non-Reductive Approach is the principle of bidirectionality: the idea that it is essential to cross the theories of philosophy with the hypotheses of neuroscience, that is, the logical conditions with the conditions of the natural world.
This juxtaposition between the two conditions may seem favourable to a reductionist project of the type presented in Chap. 3 by the Reductionist Approach. Given that there is an overlap between the logical world and the natural world, it would make sense to think of reducing the logical part that overlaps the natural conditions to the natural world itself (cf. McCauley, 2001, p. 441).
Northoff agrees with McCauley that there is a possible overlap between the two worlds. However, he disagrees that, given this overlap, one can think of a complete and closed map of intertheoretical intersections. For the German philosopher, this map would have to be, on the contrary, incomplete, and it could only be complete if there were a unilateral relationship between the logical world and the natural world: but this is not the case, this being exactly the thesis of bidirectionality (cf. Northoff, 2004a, pp. 97–98).
The principle of bidirectionality allows two relevant steps for the Non-Reductive Neurophilosophy Approach:	i.
Philosophical work can be crossed with neuroscientific work allowing for a criterion of “empirical plausibility” of that philosophical work: if the empirical plausibility is positive (i.e., if it is in accordance with the data and facts collected by the empirical evidence), we will be facing a promising and solid theory; if the empirical plausibility is negative, two consequences can happen: (i.1) we can assume that the philosophical work in question cannot be crossed with the neuroscientific work (i.e., there is an insurmountable gap) and that, because of this, one cannot develop any truly neurophilosophical hypothesis; or (i.2) we may choose to modify previous philosophical work to accommodate neuroscientific work through a reconceptualization of the previous philosophical concepts;

 

	ii.
Neuroscientific work can be crossed with philosophical work allowing for a criterion of “conceptual plausibility” of that neuroscientific work: the latter must be logically consistent with regard to epistemic and ontological implications and assumptions assumed (cf. Northoff, 2004a, p. 98).

 




Thus, the principle of bidirectionality allows a constant iterative dance between the two worlds, that is, the logical and the natural, the philosophical and the neuroscientific. It is necessary, however, to detail more precisely how the two worlds are related. The next principle to be analysed, that of “transdisciplinary circularity”, seeks to detail this same relationship.
5.1.2.3 Principle of Transdisciplinary Circularity
The principle of “transdisciplinary circularity” refers

 exactly

 to the above-mentioned iterative dance between philosophical work and neuroscientific work with the aim of developing a truly neurophilosophical hypothesis.
It is important to note that, as seen earlier, one-by-one isomorphic crossings are impossible to achieve; alternatively, indirect crossings can be found, being achieved through this constant iterative dance between the two worlds (see Fig. 5.3). Northoff makes use, curiously, at this point, of the concept advanced by Francisco Varela: the concept of “disciplined circularity” (Varela, 1998, p. 342). But this specific circularity refers to which sets, exactly?
The next strategic step is to combine philosophical work with “theoretical propositions” (TP) linked to logical conditions and, hence, independent of the current natural world, related to the epistemic and the ontological, and neuroscientific work combined with “observation” (O) linked to natural conditions and therefore part of the current natural world.
Particular observations (O) can be linked to particular theoretical propositions (TP) and, at the same time, exclude others (TP): the possibility or impossibility of being able to infer (O) from (TP) is analysed by the “empirical implication” of the philosophical work comparing it with the empirical findings of neuroscience to ensure a relevant “empirical plausibility”.
The same should happen with the “theoretical explanation”: the “conceptual plausibility” of the epistemic and the ontological presuppositions necessarily assumed by neuroscientific work must be tested. Thus, the comparison between (TP) and (O) considering conceptual and empirical plausibility should be seen as a necessary condition for the possibility of reconciling philosophical work with neuroscientific work (cf. Northoff, 2004a, pp. 102–103).
“Homogenization” must then be carried out. In the case where there is an inconsistent conceptual plausibility, the neuroscientific work must proceed with the modification and correction of the theoretical propositions, or of the ontological or the epistemic theories assumed in such a way that there is a process of “homogenization” between the two disciplines.
In the same sense, in case there is an inconsistent empirical plausibility, the philosophical work must proceed with the modification and correction of its “empirical implications”. With this step, we guarantee that there is a mutual homogenization between the two disciplines, ensuring the conceptual and empirical plausibility of the hypothesis to be investigated.
This step also guarantees that the two levels of investigation, (TP) and (O), are modified and oriented (see Fig. 5.3) towards each other, thus achieving another necessary condition for the possibility of reconciling the work of philosophy with neuroscientific work (cf. Northoff, 2004a, p. 103).
Finally, the consequences of the theories modified in the previous stage should be investigated:	(a).
The neuroscientific hypothesis may (i) remain independent of the modified ontological/epistemic assumptions or (ii) have to be modified to be compatible with the modified ontological/epistemic assumptions; if (ii), we may be facing the development of a truly neurophilosophical hypothesis;

 

	(b).
The philosophical theory may (i) remain independent of the modified empirical hypothesis or (ii) have to be modified to be compatible with the modified empirical hypothesis; if (ii), we may be facing the development of a truly neurophilosophical hypothesis (cf. Northoff, 2004a, pp. 102–103).

 




Consequently, in this last stage, one can compare the results obtained in (a) and (b) leading to an “interdisciplinary comparison” between philosophical work and neuroscientific work: (TP) and (O) are not only modified or corrected, but, in this process, they influence each other for new (PT*) and (O*). This last stage of the principle thus also becomes a necessary condition for the possibility of reconciling philosophical work with neuroscientific work (cf. Northoff, 2004a, p. 104).
Let us analyse how the various methodological steps can be illustrated with an example of the personhood problem investigated by Derek Parfit (1989). Suppose Parfit puts forward a philosophical theory about personality that implicitly assumes empirical assumptions about the brain. However, these empirical assumptions are found to be wrong compared to the current neuroscientific literature. Hence, following the strategy presented, we must consider, modify and correct the empirical presuppositions of the supposed theory of Parfit, which could lead to the modification of the philosophical theory itself. Specifically, we must proceed with the following steps:	(1)
Understand the “empirical implications” of Parfit’s theory. Suppose the philosopher suggests that there is a linear relationship between brain cells and cognitive functions, thus implying a one-to-one relationship between the two levels (i.e., brain cells and cognitive functions);

 

	(2)
Comparing (1) to current research in neuroscience, we realize that (1) must be revised and modified since we are facing an inconsistency and, therefore, its “empirical plausibility” is absent;

 

	(3)
After updating (1), we achieve a homogenization of (1) that allows us to modify the previous empirical implication to valid empirical assumptions: that the relationship between brain cells and cognitive functions is not a one-by-one relationship, but rather one-by-many or many-by-one relationships;

 

	(4)
This amendment can then be confronted with a supposed philosophical theory of the personhood of Parfit which will need to be updated as well;

 

	(5)
Finally, the process from (1) to (4), that is, the constant interplay between the empirical hypothesis of brain functioning and the philosophical theory of personhood, will lead to an increase in both conceptual and empirical plausibility of the theory (cf. Northoff, 2001; Northoff, 2004a, p. 104).

 




We understand, with this illustration of the problem of personal identity, how the method of the Non-Reductive Approach can be applied in practice. Despite being logically consistent, Parfit’s supposed theory of personhood has problems and inconsistencies at the empirical level. As such, a truly neurophilosophical hypothesis of personhood will have to correct these inconsistencies if it wants to succeed. This is the nature of this neurophilosophical hypothesis that will be analysed next.
5.1.3 The Nature and Metaphilosophy of the Neurophilosophical Hypothesis
The Non-Reductive Approach

 advances

 with

 a particular definition of the neurophilosophical hypothesis: following certain methodological principles (cf. asymmetry principle, bidirectionality principle and transdisciplinary circularity principle) and iteratively relating the two levels of investigation (see Fig. 5.3), we have reached a very precise link between philosophical work and neuroscientific work (cf. Northoff, 2004a, p. 113). How can one refute a neurophilosophical hypothesis in this sense?
There are three objective ways to do this, based on what has been presented:	(a)
Point out a particular logical inconsistency that calls into question the internal validity of the neurophilosophical hypothesis;

 

	(b)
Point out a particular empirical inconsistency (as done in the Parfit’s example) that calls into question the external validity of the neurophilosophical hypothesis;

 

	(c)
Pointing out a transdisciplinary inconsistency that calls into question the link between the two disciplines, that is, a hypothesis is not in accordance with the methodological principles previously presented (cf. Northoff, 2004a, p. 113).

 




The nature of the neurophilosophical hypothesis is thus different from both philosophical and neuroscientific work: the former can only be falsified by pointing to some logical inconsistency, an empirical inconsistency being totally irrelevant to refute it. The latter can only be falsified by pointing out some empirical inconsistency, being a logical inconsistency totally irrelevant, given that the concept of “hypothesis” is extended to the usual sense which is used to describe an empirical hypothesis.Due to inclusion of ontological/epistemological assumptions i.e. theoretical aspects, the meaning of the term ‘hypothesis’ is broadened in the case of ‘neurophilosophical hypothesis’, as compared to ‘empirical i.e. neuroscientific hypothesis’. This broadened meaning is reflected in the necessity of consideration of both types of falsification, ‘empirical and logical falsification’. (Northoff, 2004a, p. 114)


Thus, for similar reasons, one must distinguish a neurophilosophical hypothesis from philosophical work since the latter ignores empirical rebuttals.
A second difference between the two enterprises must also be considered: the neurophilosophical hypothesis does not presuppose or predefine its initial concepts, but, as seen before, it keeps them subject to alteration, modification or correction depending on the information received by the empirical investigation (cf. Praetorius, 2000, p. 30; Northoff, 2004a, p. 115).
But what is the nature of neurophilosophical assertions? Are they analytical, synthetic, a mixture of them or none of the above? Northoff argues for the position that rejects the existence of “purely” analytic and “purely” synthetic propositions. Considering that it assumes the importance of both conceptual (analytic) and empirical (synthetic) plausibility, the extreme position of the two types of assertions is rejected.
Consequently, the very metaphilosophical distinction between philosophical work and neuroscientific work—between philosophy and neuroscience—is limited in the Non-Reductive Approach. It is curious that Northoff also quotes Quine at this point when he says:Carnap has recognized that he is able to preserve a double standard for ontological questions and scientific hypotheses only by assuming an absolute distinction between the analytic and the synthetic; and I need not say again that this is a distinction which I reject. (Quine, 1951, p. 43)


Accordingly, we can have a wide range of neurophilosophical hypotheses that, at their core, include synthetic and analytical considerations, which may vary in the degree of attention and foundation of each component. Some hypotheses may tend to be more analytical and others more synthetic. However, in both cases, the opposite component will always be considered and will influence, on a second level, the conceptual and empirical plausibility of a given neurophilosophical hypothesis.
Therefore, the nature of the neurophilosophical hypothesis must be seen as “mixed” that includes both the a priori
 and the a posteriori
, and finds itself in a very particular balance between the two, by considering both sides equally, but not reducing one to the other in any aspect of the methodological process. The same happens with the ontological necessity or contingency of these hypotheses, which should be considered as differences in degrees and not as extreme dichotomies (cf. Northoff, 2004a, p. 119).
Let us see, next, the starting point of a hypothesis in the Non-Reductive Approach.
5.1.3.1 A Brain-Based (and Not Reduced) Perspective
The Non-Reductive Approach, which

 is an alternative to the Reductive Approach, seeks to mix the two strategies by reconsidering conceptual definitions—their conceptual plausibility—and, at the same time, seeking to be in agreement with empirical facts—empirical plausibility. As previously seen, this methodology thus seeks to accommodate the two conceptions into one: considering Searle’s “input” with Churchland’s “output”.
A strategic novelty of this approach is its starting point. Northoff points out that much of the research in philosophy of mind and neurophilosophy in general presupposes a starting point of a mind-based perspective. Although there are different theories with different ontological characterizations of the mental (physical, non-physical, immaterial, emergent, supervenient etc.), all these theories take the mind and mental states as the starting point of the investigation.
Even the most radical approaches such as the Reductive Neurophilosophy have in its strategic scope the project of reducing the mind to the brain or, more strictly, reducing a theory of the mental to a theory of the brain. The same happens with the Isolationist Approach: it is the analysis of the discourse about the mental and its relations with other concepts that prevails. From this perspective of a mental-based approach, the central question that arises is: how are the mind and mental states related to the brain and physical states?
The difference between the mentalist and the physicalist approaches is the attributive value given to the mental. In the former, the mental has a positive role whose methodological strategy seeks to understand how the existence of the mind and its relationship with mental states can be inferred. But, if we want to deny this positive role, as more physicalist-minded approaches do, the mind still has an initial (negative) role that drives the investigation. Although ontologically physicalist theories can be brain/body-based approaches, methodologically, both strategies are approaches based on the initial role of the mind (cf. Northoff, 2014a, pp. 213–15).
A novelty of this Non-Reductive Approach is not to place the mind as a starting point, nor its positive or negative consideration. Rather, the initial starting point will be the brain, not in the ontological or metaphysical sense, but in the methodological sense. Instead of the central question of research in neurophilosophy being how the mental is related to the physical, the direction of research here is the opposite: in what way are the physical and the neuronal and corporeal characteristics related to the different mental states? (cf. Northoff, 2014a, p. 217).
But isn’t this innovation a fallacious manoeuvre? The concept of “brain” already presupposes a particular domain, the empirical, as well as a particular methodology for studying it: the experimental strategies of neuroscience. It is at this very point that this approach has a subtle way of solving the problem (whether or not it is successful, we shall see below): the concept of the brain, in this approach, is not a merely scientific or empirical concept, but is a neurophilosophical concept. What does that mean? That no particular a priori
 domain is presupposed to study or investigate it; rather, the concept of brain can be associated with several domains (in the sense above), such as the empirical, the epistemic or the ontological (cf. Northoff, 2014a, p. 242).
Following this, there is an important development regarding the way neuroscience is defined as a discipline: it must become a “Critical Neuroscience”. This perspective of neuroscientific work assumes that a purely neuronal explanation is not a necessary or sufficient condition to accommodate non-neuronal levels. It is necessary, rather, that neuronal level explanations be framed and contextualized in their respective context.
How can this abstract idea be put into practice? Take, for example, the use of functional MRIs to study the self in particular areas of the brain. If the self is not “found” in studies of brain activity in different areas of the brain, we cannot automatically infer that the self does not exist—such would be to make a mistake, an overinterpretation or, of course, a fallacy of the appeal to ignorance, being a mere confusion between levels that cannot be confused.
Rather, it is necessary to consider, in this illustrative example, additional information that complements the empirical observations since the acquisition of neuronal data, despite being methodologically independent, is not philosophically neutral, depending on its context, interpretation and conceptualization. It is necessary to contextualize the data obtained by the neuroscientific research tools and techniques, and the merely neuronal explanation becomes, in this Non-Reductive Neurophilosophy Approach, a condition only necessary, but not sufficient, for the study of the brain and mental characteristics (see Northoff, 2014a, p. 310).
5.1.3.2 First-Person Neuroscience
As seen before

, there is a strong gap between the first-person perspective, usually developed by traditional philosophy, and the third-person perspective, usually settled by traditional neuroscience. In the previous chapter, a strategic attempt to resolve this gap was noted by combining the neuroscientific method with the principles of phenomenology.
The Non-Reductive Neurophilosophy Approach, following a similar strategic intuition, seeks to make a case for a neuroscience different from the way it is usually practiced. To this end, it finds a way of neuroscientifically investigating the brain and mental states—a First-Person Neuroscience—which is defined “as the investigation of neuronal states under guidance of and on orientation to mental states” (Northoff & Heinzel, 2006, p. 1).
But what strategy is used to cross the two perspectives in debate? Here is the methodological definition of this new way of doing neuroscience:First-Person Neuroscience uses methods for the systematic examination and evaluation of mental states by themselves and their contents as experienced in first-person perspective and links them with data about neuronal states as obtained in third-person perspective. (Northoff & Heinzel, 2006, p. 2)


Following this approach, we realize that it is in opposition to the traditional way of practicing neuroscience, which is called “Third-Person Neuroscience” precisely because the investigation of neuronal states occurs only through empirical methods that fit into the perspective of the third-person. Furthermore, the traditional way of conceiving neuroscientific research does not allow the study of mental states in their subjectivity since it refuses its irreducibility.
On the contrary, “First-Person Neuroscience” seeks to develop precise methods that form a binding union between first-person data and third-person data. We understand, in this Non-Reductive Neurophilosophy programme, that we are facing an initial attitude or strategy very similar to the Neurophenomenology Approach investigated in the previous chapter. It is necessary, however, to understand the differences between these methodologies.
Let us see how an investigation can be programmed in a “First-Person Neuroscience”. Northoff and Heinzel (2006) created a study focused on emotions, as they are inherently subjective by definition.
Conventionally, studies involving emotions make use of an instrument called “International Affective Picture System (IAPS)”1 whose objective is to allow the researcher to objectively classify emotions into three categories: positive, negative or neutral. However, this instrument seems to be a method from a third-person perspective: the researcher can compare, after this categorization, the neuronal correlates of these emotions obtained through a functional magnetic resonance study, for example.
However, as already said, emotions are particularly subjective and the very way to classify them as positive, negative or neutral is based on a subjective and continuous assertion that can be defined as an instrument from the first-person perspective of classifying emotions in conjunction with data obtained by fMRI and can be understood, hence, as a way of conjugating first- and third-person data (cf. Northoff & Heinzel, 2006, p. 4).
How can the results achieved be integrated with the emotion categorization tool described above? One way to link these results to subjectivity is to create a “continuous visual scale between 1 to 9 of emotional valences” (Northoff & Heinzel, 2006, p. 4), which allows these data to be crossed with neuronal correlates obtained by magnetic resonance imaging. But how can a direct relationship be withdrawn from this? Here is the authors’ explanation:Such a direct relation is possible since the emotional experience has been transformed via a visual analogue scale into numerical values that can be correlated with the values resulting from the fMRI measurement. It has to be considered that the numerical values are not identical with the emotional experience itself. In a next step one might then compare the fMRI results from both approaches, the categorical or third-person versus the parametric or first-person analysis. If both analyses reveal different regions, the neuronal correlates of third-person categorization of emotions can be separated from the first-person (parametric) experience. As such the neuronal correlates specifically underlying first-person experience and thus mental states can be revealed and separated from those associated with third-person observation. (Northoff & Heinzel, 2006, pp. 4–5)


What results were obtained from this investigation? The authors indicate that the two different analyses (fMRI linked to the third-person and the continuous visual scale linked to the first-person) revealed different results. While the first indicated activity in various regions of the cerebral cortex, the second indicated activity only in specific parts of the brain, such as the cortical midline structures (CMS), the orbitomedial prefrontal cortex (OMPFC), the dorsomedial prefrontal cortex (DMPFC) and the medial parietal cortex (MPC) (cf. Northoff & Heinzel, 2006, p. 5).
Thus, the authors concluded that midline cortical structures are especially relevant to the subjective experience of emotions. It is this additional information that supposedly makes it possible to discover relevant knowledge of the brain that allows a better study of subjectivity that would be missing if the first-person perspective was ignored.
Whether the authors are successful in their attempt to unify a methodology that unites two fundamentally different perspectives is a question that will be considered in the second part of this chapter, since they may be confusing levels that need to be differentiated.
5.1.3.3 Example of Non-Reductive Neurophilosophy Research: The Case of the Self
The nature

 of the self has a long history in philosophical inquiry about this very relevant concept (cf. Northoff, 2004b; Zhu & Han, 2008). Historically, William James distinguished between a “physical self”, a “mental self” and a “spiritual self”. These distinctions seem to reappear in recent discussions in neuroscience: Damásio (1999) and Panksepp (2003) suggest a “proto-self” in the sensory and motor domains that resembles James’ description of the “physical self”; in the same way, what has been described as the “minimum self” (Gallagher, 2000) or the “central self” (Damásio, 1999) may correspond to James’ concept of “mental self”; finally, Damásio’s (1999) “autobiographical self” and Gallagher’s (2000) “narrative self” rely heavily on linking past, present and future events with some similarities to James’ “spiritual self” (cf. Han & Northoff, 2009, pp. 203–204).
Recent neuroimaging investigations of the neuronal correlates of the self highlight the role of cortical midline structures (CMS) in processing the self (Northoff et al., 2006; Northoff & Bermpohl, 2004). Since the self of each individual develops in a specific sociocultural context, it may suffer strong modulations from those same social contexts and cultural values, giving rise to a specific form of efficient interaction with other individuals in particular social environments.
In fact, social and cultural psychologists have demonstrated that there are cultural differences in the processing of the self and the relationship of the “other” to the “self” (Markus & Kitayama, 1991; Zhu & Han, 2008). The findings of Social and Cultural Psychology raise interesting questions about whether the neuronal representation of the self and the neuronal substrates of self-processing are shaped by or independent of sociocultural contexts.
In traditional investigations with fMRI, the “self” and the “other” (or not-self) were seen as distinct categories and, therefore, often contrasted in functional neuroimaging research. Now, Northoff proposes that the way that the “other” is perceived may be part of the same self-relation function that works in a continuum between the “self” and the “not-self”. There are the extreme limits of this spectrum, as an individual (i.e., another person) from the same sociocultural contexts will be part of this same continuous function, being present somewhere in the middle of the spectrum and can be described as “similar to the self, but not-self” or an “almost-self”.
This spectrum is relevant because the different positions (self, not-self, almost-self etc.) of the spectrum are present (or absent) in the same regions of the brain. Moreover, they vary, as we will see, in the degree of activation of specific zones, allowing the organism to define itself in relation to members of the same and different social or cultural group, which enables it to predict behaviours, develop specific emotions or feelings (e.g., empathy) and anticipate environments with a high level of complexity.
This “internal map” allows us to offer a selective advantage during evolution, so it makes sense that the mechanism of the self is highly developed in humans and species genetically close to it.
The relevant theoretical consequence about this example is the following: the initial proposal of distinguishing the “self” from the “not-self”, as traditional investigations do, biasing scientific studies themselves and giving rise to contradictory results, needs to be updated in light of the evidence that will be pointed out next. However, this update still needs a reconceptualization that includes a relevant conceptual plausibility. This way of balancing the empirical and the conceptual iteratively is the hallmark of the Non-Reductive Neurophilosophy Approach. Let us look at the details of the discussion below.
There are two types of contradictory results regarding specific areas of the brain that are related to processing the self:	(a)
Several imaging studies report an overlap between the processing of the self and the processing of the not-self, especially in the dorsomedial prefrontal cortex (DMPFC) and in the ventral medial prefrontal cortex (VMPFC) (Beer et al., 2006; Platek et al., 2004; Schmitz et al., 2004; Seger et al., 2004).

 

	(b)
However, neuronal dissociation between the self and not-self was observed in the same regions as in (a), but also in other cortical regions such as the prefrontal, parietal and lateral temporal cortex (Craig, 2002; Kelley et al., 2002; Ochsner et al., 2005).

 




Now, how can these contradictory empirical facts be integrated into a consistent conceptual scheme? The studies of (a) and (b) can be coherently combined as follows: if the concept of the self as different from the not-self is taken as a continuous spectrum, and not as an absolute and independent bifurcation, the supposed empirical inconsistency can be made consistent.
Regarding brain activity, Northoff elucidates that (a) and (b) can be interpreted as follows: the more the not-self is identified with or close to the self, the greater the similarity of the neuronal responses between (VMPFC) and (DMPFC) and the remaining regions of the brain. For example, a Caucasian Portuguese individual will react more similarly to seeing himself in the mirror than to seeing a Caucasian German individual. However, if one perceives an African individual, activation in the indicated areas will be lower.
Three studies by Jason P. Mitchell from Harvard University point to this result, finding that the more similar the experiment subjects judged their face to that of others, the greater activation was observed in the (VMPFC). It suggests that the same can contribute as evidence for the new conceptualization of conceiving the self and not-self as a continuous spectrum of two extremes. The greater the similarity, the greater the activation; the greater the dissimilarity, the lesser the activation (cf. Mitchell et al., 2005a, 2005b, 2006).
Conceptually, incorporating these empirical data, we move from an explicit dichotomy to an explicit continuum between the self and not-self. This conceptual difference can be historically situated. According to the authors, this is how Western and Eastern philosophy interpret the existence of the self: in the latter, there is a belief that the self is strongly associated with human relationships, social and cultural contexts (cf. Markus & Kitayama, 1991; Zhu & Han, 2008). However, in the former, there is a belief in the independence of the self, which remains unchanged in social and cultural contexts.
Now, do these different ways of conceiving the self and its relationship with others somehow influence the neuronal substrates linked to processing the self? To find out the answer, two cultural groups were investigated: a Western (English-speaking) group and an Eastern (Chinese-speaking) group. The aim of the task was to judge themselves and a close person: the parent of each individual.
The self-referential neuronal activity was localized in the middle prefrontal cortex (MPFC) and in the anterior cingulate cortex (ACC), areas that were also activated in the Eastern group when confronted with an almost-self (the parent). Interestingly, these zones did not show an increase in activation with the Western group. It can be concluded, then, that Eastern people use the (MPFC) to represent themselves and their parent, while Westerners use this zone exclusively to represent themselves.
A second study points to the same thesis. Sui et al. (2009) recorded potentials of events related to electroencephalography (EEG) of British and Chinese individuals when they judged their face in contrast to the judgement of a family member’s face. The first evidence found was that, in both groups, there was a faster response to the perception of their own face in relation to the perception of a family member’s face (something that would be expected). Interestingly, however, the Chinese group took longer to discern the difference between their own face versus a family member’s face, with the British group being much quicker to discern between their face and the face of a family member.
Again, this points in favour of a reconceptualization of the self as a continuous spectrum and against the perspective of a sharp dichotomy between the self and the not-self. Thus, this example shows that there is an empirical-conceptual relationship that must be considered as a whole.
5.1.3.4 Example of Non-Reductive Neurophilosophy Research: The Self and COVID-19
The Non-Reductive Neurophilosophical Approach

 can be applied to all phenomena investigated by philosophy, psychology or neuroscience as well as other disciplines such as artificial intelligence. See, for example, the application of this approach in relation to the impact of the new COVID-19 on our sense of “self” and its relationship with others and the world.
Northoff investigated this impact noting that this virus affects our self in three particular ways: (i) the fear of being infected; (ii) the fear of infecting others (especially family members) and (iii) the fear of losing social relationships (cf. Scalabrini et al., 2020, p. 46).
As already seen, the self is closely linked to the relationship with the world and others: due to the various prevention measures associated with the fight against COVID-19, there is a substantial loss of our subjectivity, mainly due to existential fear that appears as an emotional response to the adversities raised by the pandemic.
Interestingly, the authors of the study indicate that these emotions should be framed in an anti-Cartesian perspective, not being reduced to a brain investigation in order to understand them in their entirety, but rather redefining the self as an entity or instance that is in relation with the body and the world.We can see that even in animals, there is a most basic subcortical fear-anxiety system. That very same system receives plenty of input from especially the own body—we are thus intimately connected with our body and that relationship can transform into fear and anxiety if discrepancies in the inputs, i.e., between intero- and extero-ceptive stimuli, occur. Fear and anxiety can then be seen as strategies of the brain to re-balance and ultimately ‘normalize’ its intero- and extero-ceptive input—the brain establishes relationship to the body, which is manifest in fear/anxiety. More deeply, it tells us that even an emotion as basic as fear is not isolated and locked up in the brain or the organism. Instead, the data tell us that fear is intrinsically relational, something constituted neuro-vegetatively as based on the interoceptive input from the body. That, in turn, establishes relationship to the environment and the world—taken in a more general sense, emotions like fear/anxiety are thus about the balance between world, body, and brain and are thus genuinely relational and neuro-ecological. (Scalabrini et al., 2020, p. 47)


It is important to note that anxiety can be defined as an organism’s predictive anticipation (cf. Grupe & Nitschke, 2013, pp. 488–501), which can be useful on several occasions, but can be negative if its frequency exceeds the situations in which it will make sense for the organism to process this emotional response.
Predictive processing theories may be helpful in explaining this phenomenon. These theories propose that the brain generates anticipated models of both external conditions (e.g., visual or auditory stimuli) and the organism’s own internal conditions (e.g., heart rate) (cf. Seth, 2013; Seth et al., 2012). When the anticipated input is different from the input that is actually received, the brain generates a correction of the previous model trying to reduce as much as possible the prediction error.
It is expected that, with an alarming condition like COVID-19, the body will create an anticipatory model that increases the heart rate. However, if there is a failure to expect an increase in heart rate, “top-down signals” will lead to this increase to match the predictive model created initially (cf. Barrett & Simmons, 2015, pp. 244–247).
Since anxiety is an emotional response characterized by constant indeterminacy or uncertainty, it will lead to the production of high arousal expectations that will not be actualized or matched by the opposite non-predictive (i.e., real) response, such as the absence of increased heart rate (cf. Paulus et al., 2019, p. 98).
If there is no correspondence between the anticipated or predictive model and the organism’s response, we will be facing a high-amplitude predictive error, causing that same organism’s (somatic) response to be too broad to try to correspond to the previously created model, resulting in this emotional anxiety and increased fear response (cf. Scalabrini et al., 2020, p. 47).
Northoff adds an important part of this explanation: the spatiotemporal structure of the organism—which pays attention to the temporal structure of neuronal activity in conjunction with the spatial patterns of the brain (Northoff, 2016)—will represent the a priori
 in the Bayes’ formula of the predictive model (cf. Gouveia, 2020).
Consequently, taking into account the spatiotemporal structure, we understand how the somatic inputs (i.e., from body activity) should also be integrated (cf. Northoff, 2014b, p. 372) so that their non-integration will lead to a high predictive error, which may be connected with the high anxiety symptoms themselves by two main mechanisms: (i) the abnormal exteroceptive balance in the world-body-brain relationship and (ii) the abnormal interoceptive balance in the brain-body-world relationship.
Given that, as we have seen, in the Non-Reductive Neurophilosophy Approach the “self” is social, embedded in the world and in relation to the “other”, the sense of fear and anxiety caused by COVID-19 affects our relationship with the self, decreasing our spatiotemporal relationship with the other: the spectrum of the “self/not-self” (cf. I.1.4.1.) moves more to the right of the spectrum, that is, for a more emphasized disconnection with the other which causes a decrease in our sense of self. In conjunction with the threat of death for each other, the organism enters into deep states of “existential” anxiety as described by existentialist philosophy, this thesis being supported by several empirical studies (cf. Scalabrini et al., 2020, p. 50), as indicated by the researchers:The threat of the Coronavirus presents us with a double threat—collapse of our subjectivity as due to the risk of our body being infected and collapse of our inter-subjectivity as by social isolation of our self from others. The double threat of both subjectivity and inter-subjectivity provides a depth dimension to our emotions including our fears and anxieties resulting in existential fear. Such intimate connection of fear, self, and existence, is due to the way our brain and its spontaneous activity are organized, that is, it stabilizes itself by aligning to body and world in very much the same way we stabilize our movements during dancing by aligning to the rhythm of the music. That very same alignment of our brain to body and world, i.e., temporospatial alignment is threatened if not disrupted by the Coronavirus crisis—in the same, one dances erratically when being detached from the music’s rhythms, we become existentially threatened and erratic when the brain’s and ultimately our self’s temporo-spatial neuroecological alignment to the world are threatened by both the virus and the defense measures of physical and social distancing. (Scalabrini et al., 2020, p. 53)


Thus, we understand how the methodological eclecticism of the Non-Reductive Neurophilosophy Approach can serve to analyse various concepts and themes from an interdisciplinary perspective. Let us look at a last example related to emotions.
5.1.3.5 Example of Non-Reductive Neurophilosophy Research: The Case of Emotions
A final

 example can be advanced to understand the explanatory power of the Non-Reductive Neurophilosophy Approach. Moreover, this example will show us how this approach differs from the more traditional embodied proposals such as those analysed in the previous chapter (cf. Chap. 4).
The James-Lange theory of emotions, advanced historically by William James and, in a similar version, by Carl Lange, argues that emotions are fundamentally due to bodily changes, whether at a physiological, hormonal or motor level (cf. James, 1884, pp. 188–205). In James’ words: “we feel sorry because we cry, angry because we strike, afraid because we tremble, and not that we cry, strike, or tremble, because we are sorry, angry, or fearful, as the case may be” (James, 1884, p. 190). Now, this theory reverses the common way of interpreting emotions: here, the individual reacts first (e.g., running away from something) and only then interprets that reaction (e.g., fear) as a determined emotional response that works as an explanation for that reaction in particular.
This theory has re-emerged from a more empirical perspective with several studies (e.g., Bechara, 2004; Niedenthal, 2007) that seek to demonstrate the fundamental role of the body in emotions and, consequently, in subjectivity itself (cf. Colombetti & Thompson, 2005, 2007). What is, in this explanation, the role of the environment (i.e., the world)? There are two ways to interpret its role in emotions:	(i)
Indirectly, the body represents the environment through sensory-motor corporeal representations that modulate the emotional response (emotional corporeal theories);

 

	(ii)
Directly, since the environment is constitutive of the emotional response itself; it is directly related to the organism without the need for an indirect intermediary such as the body (relational theory of emotions).

 




In (i), the relationship between the body and the environment is, at most, instrumental, with the second contributing to the first, but there is no fundamental constitution. In (ii), we are faced with a non-instrumental relationship: even if the sensory input is maintained, there is the possibility that the content of perception varies with the variation of the motor output, with an independence and a direct relationship that is not found in (i) (cf. Northoff, 2008, p. 506). As the German neurophilosopher states:If the relationship between emotional feeling and environment is direct and therefore constitutional, i.e., non-instrumental, changes in the environment should be able to impact and constitute emotional feelings independently of the body’s sensorimotor representation. The environment itself may then directly involved in constituting emotional feelings. (Northoff, 2008, p. 506)


But is there any empirical evidence that points more towards (ii) than (i)? An advanced study by Fliessbach et al. (2007) sought to offer exactly evidence in favour of this thesis, creating the following scientific experiment: two subjects, A and B, received a cash reward while their brains were being analysed by fMRI. Subject A would receive the same fixed amount, while subject B would see his reward vary. The idea is to perceive the impact of something external to the subject (i.e., environment), such as money, on human subjects. Equally important is the fact that subject A knows what specific amount subject B would receive, so that he can constantly compare the amounts received by each other.
Interestingly, emotional reactions in the neuronal reward circuit did not vary depending on the difference in the amount of money received by subject A, but rather varied when he compared the amount of money received by subject B. For example, if subject A would receive 60 euros and subject B only received 30 euros, then subject A would increase activity in the reward neuronal circuit and also her/his state of happiness. The opposite also happened: if subject A received the same 60 euros but subject B received 120 euros, then the increase in the activation of the reward circuits did not occur nor did the subject feel happier (cf. Fliessbach et al., 2007, p. 1306).
Thus, from this evidence, Northoff concludes that, despite the sensorimotor input being exactly the same (i.e., 60 euros), subject A’s emotional reaction depended fundamentally on the monetary reward that subject B would receive when compared to his own. This points to the thesis argued in (ii): emotions are not only instrumentally dependent on the environment but, on the contrary, the environment is essentially constitutive of the emotional response:It is the relationship between person and environment, the actual difference or balance between subjects’ a and b rewards, that seemed to determine emotional feelings and neural activity. It is such constitutional, i.e., non-instrumental, dependence of emotional feelings on the environment and its relationship to the person. (Northoff, 2008, p. 506)


But in what way does Northoff’s approach and the embodied approach analysed before distinguish from each other? This “relational” approach to emotions—as the neurophilosopher calls it—shifts the focus of attention from the investigation of the body to the active role of the environment in emotions. Instead of their modulation passing through indirect bodily representations, the environment becomes a component directly constituent of emotions.
However, is basing the defence of a thesis in favour of (ii) rather than (i) on a single example of scientific experiment enough? Is it epistemically wise to see whether there is a body of evidence that points to (ii), and not to base a neurophilosophical conclusion just on a particular example?
There is a fundamental distinction that may help us to understand why we should comprehend that emotions should be conceptualized as relational rather than just corporeal. It should be understood that, in a way, the relational theory of emotions presented by Northoff manages to incorporate the corporeal theory. The big difference, as will be seen, is the role attributed to the body in one and in the other—in (i), the body is the beginning and the end of the story; however, in (ii), the body is also the beginning of the explanation, but it is not reduced to it alone; it is rather a hypothesis based on it.
To better understand the defence, then, of the relational theory of emotions, we must attend to a fundamental distinction: between exteroceptive stimuli (ES) and interoceptive stimuli (IS) in emotions. The (ES) are stimuli that come from the environment, from outside the subject. On the other hand, (IS) are stimuli that come from the body itself, within the subject.
Now, if (i) is correct, favouring a corporeal theory of emotions, we can empirically predict that there is a greater prominence of (IS) and of the brain regions associated—and therefore of the physiological states of the body—with their processing during the emotions, while the (ES) must play a minor or non-constitutive role. But is this really what we can confirm empirically (cf. Northoff, 2008, p. 509)?
Based on neuroimaging data, Northoff gathers the following evidence in favour of (ii) and against (i): if introspective awareness—linked to internal bodily sensations—is related only to (IS), being independent of (ES), then this will favour (i) a corporeal theory of emotions. If the opposite is the case, if introspective awareness involves a relationship between (IS) and (ES), then it will benefit (ii) a relational theory of emotions.
Thus, we need to investigate which of the theories, (i) or (ii), has greater empirical plausibility. Hence, let us see what empirical studies indicate and what conceptual consequences will entail.
The group around Critchley et al. (2004) asked the experiment subjects to assess whether their heart rate was synchronous or asynchronous with a sound in auditory feedback that allowed them to compare the attention given to (ES)—the external sound—in relation to the attention given to (IS)—the heart rate, internal.
The results obtained were as follows: in relation to the attention given to heart rhythm, there was an increase in neuronal activity in the right insula, in the dorsal anterior cingulate cortex (dACC), in the subgenual anterior cingulate cortex (sACC) and in the somatomotor cortex. In contrast, in relation to the attention given to auditory sound, neuronal activity in these regions was suppressed. Finally, neuronal activity in the right insula was also found to be correlated with symptoms of subjective anxiety and heart rhythm detection performance that correlated equally with each other (cf. Critchley et al., 2004, pp. 192–193).
For the authors of the study, these results2 would favour a close relationship between emotions and introspective awareness, with the indicated brain regions acting as intermediaries between the two phenomena, implying that the (ES) would only be instrumental or modulatory of this relationship, thus favouring empirical support for (i) and contradicting (ii).
However, Northoff does not agree at all with this way of interpreting the data for three main reasons:	The various studies analysed did not investigate (ES) in isolation from (IS) but related to each other, which is an important methodological flaw as it was assumed that neuronal activity associated with introspective awareness was only associated with heart rhythm (i.e., IS). However, it can also be associated with the perceived sound (i.e., ES), thus reflecting a dynamic balance between exteroceptive and interoceptive processing favouring (ii) instead of (i), contrary to the interpretation of (i) which assumes an independent isolation between (IS) and (ES);

	The various studies analysed did not assess the issue of emotional valence, that is, the positive or negative assessment of the character of emotions by the subjects (cf. Colombetti, 2005, p. 103) given that, for example, the study presented by Pollatos et al. (2005) did not show a considerable difference between individuals who had a high performance in identifying the heart rate and those who had low performance, although the two groups diverged substantially in emotional arousal. However, for Northoff, this does not make sense given that the brain regions associated with introspective awareness are highly interconnected with the brain regions associated with emotional valence, so “[…] the connectivity pattern thus argues strongly in favour of the intero-exteroceptive relational concept of emotional feeling which seems to make isolated interoceptive processing and thus an interoceptive-based concept of emotional feeling rather unlikely” (Northoff, 2008, p. 512);

	Finally, Pollatos et al. (2005) investigated the temporal duration of neuronal activity during the task of identifying heart rhythm with electroencephalography (EEG), noting that individuals with higher performance had greater dipole3 strength in cortical areas such as (dACC), (sACC), the right insula and the secondary somatosensory cortex than that of low-performing individuals. In addition, the dipole source was found to occur in the (dACC), (sACC) and dorsomedial prefrontal cortex (DMPFC) earlier—around 280 milliseconds—than in the insula and somatosensory cortex—which occurred around 370 milliseconds; a similar temporal distribution can be found in the study by Tsuchiya and Adolphs (2007). If (i) were plausible, it would be expected that the temporal patterns of the two brain regions would be opposite, given that it is the insula and the somatosensory cortex that are more linked to interoceptive processing. In addition, cortical regions associated with (dACC), (sACC) and (CPFDM) have been associated with (ES) processing, mainly stimuli linked or related to the organism (Northoff et al., 2006; Northoff & Bermpohl, 2004). For Northoff, the fact that these regions are associated from an early age—in temporal terms—with introspective awareness indicates that the (ES) may be involved in the processing of the (IS). Furthermore, given that this involvement does not happen only in a late stage—which favoured the thesis (i) that (ES) function only as modulatory or instrumental processes of (IS)—but happens at an early stage, we can also conclude that (ES) are in fact constitutive of (IS), being more evidence in favour of (ii) and against (i) (cf. Northoff, 2008, pp. 512–513).




From this evidence, Northoff concludes that we must reconceptualize our theories of emotions in favour of a relational theory and against a corporeal theory of emotions. Specifically, emotional feelings cannot be theorized as based solely on (IS) or as perceptions of physiological changes in the body as assumed by (i) and the James-Lange theory of emotions. On the contrary, if we define the theoretical structure as a relationship between (ES) and (IS)—and not a dichotomy—we can focus more rigorously, empirically and conceptually on the relationship between the body and the environment rather than the independent role of each part of the equation (i.e., of the body, or of the environment, but taken as isolated), thus making a relational theory of emotions more plausible both in terms of empirical plausibility and in terms of conceptual plausibility (Northoff, 2008, p. 518).4
This is yet another example of the diversity that the Non-Reductive Neurophilosophy Approach allows in its investigations. Next, we will raise the main objections to this approach.
5.2 Critical Reflection
After having reflected on the various dimensions of Non-Reductive Neurophilosophy, let us now focus our attention on the main criticisms and problems that can be raised against this methodological approach.
5.2.1 Objection of the “Category and Modality Error”
The first

 objection that can be raised to the Non-Reductive Neurophilosophy Approach is that it, somehow, makes the same fallacious error pointed out to the reductionist approach of Chap. 3, by attributing various mental capacities to the brain that can only logically be attributed to the person, to the totality of the organism and not to a part of it.
Given that, as saw before, this approach characterizes the brain as a starting point, being a physical object within the natural world, in contrast to the mind that can be considered a subjective object within the logical world, we are faced with two absolutely different categories that require opposing investigations.
In Chap. 2, the metaphilosophical consequences of this position were analysed in detail: the Isolationist Approach is characterized precisely by the defence that different disciplines should study different phenomena. Philosophy should focus on the study of the character and logical relationships of propositions through a priori
 methods. In the opposite sense, neuroscience should focus on the study of physical objects through a posteriori
 methods.
However, following the objection, no relevant reflection can be inferred by investigating the brain from the point of view of philosophy, since the brain is not an object that can be studied, methodologically by philosophy—this would be to make a mistake of category, confusing and mixing up categories that cannot be crossed by definition (cf. Keil & Schnaedelbach, 2000).
This objection presupposes that there is an exclusive distinction between brain and mind, on the one hand, and the natural and logical world, on the other. However, this would only be a problem if, in fact, there were no region of the natural world that effectively intersects with the logical world. As Northoff says:Only if there is no overlap between natural and logical conditions, characterization of brain and mind as different categories can be maintained. However, there is some overlap between natural and logical conditions with respect to brain and mind. The brain as a “physical brain”, underlying natural conditions by itself, must be considered as a necessary natural condition for the possibility of generating logical conditions. We remain unable to perform philosophical reasoning and thus unable to account for logical conditions without our brain. While logical conditions may remain independent from the brain by themselves, the brain must at least be regarded as a necessary natural condition for the possibility of their creation. The brain may then serve as a ‘bridge between natural and logical conditions’ and thus as a ‘window to the mind’. The distinction between natural and logical conditions with respect to brain and mind can therefore no longer be considered as mutually exclusive. (Northoff, 2004, p. 122)


Thus, since the idea of mutual exclusivity between the two worlds is wrong, consequently, the thesis that the mind and brain are also of different categories will also be mistaken.
But how does this categorical crossing not call into question the modality of neurophilosophical hypotheses? Given that the natural world is by definition contingent and the logical world is by definition necessary, is the modal status of neurophilosophical hypotheses problematic?
As previously detailed, the Non-Reductive Neurophilosophy Approach presupposes, in several iterative steps, the introduction of a posteriori
 elements with a priori
 elements and vice versa. However, this could call into question any attempt to create hypotheses that are necessary (true in all possible worlds), something that usually characterizes robust and solid philosophical theories, given that there are crossings of contingent elements with necessary elements in epistemic terms.
Now this could be an inaccuracy again. This criticism assumes that the introduction of contingent elements—through the introduction of a posteriori
 elements—in neurophilosophical hypotheses implies the total elimination of modal necessity, interpreting the contingent versus necessary binomial as mutually exclusive. However, it is exactly this thesis that a supporter of the Non-Reductive Neurophilosophy Approach would refuse. As seen before, the nature of these hypotheses is not only characterized by “empirical plausibility” (contingent) but also by “logical plausibility” (necessity).Since ‘neurophilosophical hypothesis’ requires ‘empirical and logical consistency’, contingency and necessity may co-occur and co-exist so that they are no longer mutually exclusive. Introduction of traces of contingency does therefore not necessarily eliminate necessity completely ‘neurophilosophical hypothesis’ cannot be regarded as necessarily invalid in ontological regard. Since the same remains true in the case of ‘a priori’ and ‘a posteriori’, ‘neurophilosophical hypothesis’ cannot be regarded as necessarily invalid in epistemic regard either. (Northoff, 2004, p. 122)


It is thus clear that this first objection fails since it presupposes theses of total asymmetry between the a priori
 versus the a posteriori
 and contingency versus necessity that a supporter of the Non-Reductive Neurophilosophy Approach would not accept, preferring to consider these as extremes of each position and not as two mutually exclusive and independent extremes, but rather as part of a spectrum that may tend to vary in terms of degrees of apriority and aposteriority depending on the idiosyncrasy of a given neurophilosophical hypothesis.
5.2.2 Objection of “Methodological Irrelevance”
A second

 objection that can be advanced against the Non-Reductive Neurophilosophy Approach is the idea that there is a certain methodological irrelevance present in this approach. By placing itself in the middle or at the limit of both traditional philosophical inquiry and traditional neuroscientific inquiry, this objection seeks to advance the thesis that no neurophilosophical hypothesis—as presented above—can be relevant either on the side of philosophy or on the side of neuroscience, precisely because there is a defence of a certain character of exceptionality in Northoff’s version of neurophilosophy, given that it cannot be reduced to either a philosophical or neuroscientific discipline.
Thus, it is argued that Neurophilosophy conceived in this peculiar way is as irrelevant to philosophy as to neuroscience, since it cannot, by definition, contribute to any of the disciplines due to their methodological and metaphilosophical differences (which will be analysed below). This objection may be raised because it can be argued that it is not specifically clear how the crossing between philosophy and neuroscience is possible without being something considered arbitrary.
Therefore, this objection seeks to complain about the methodological implausibility of the non-reductive strategy. On the one hand, it is argued that neither philosophy nor neuroscience, per se, are effective strategies for dealing with the problem of the conscious brain. Then, it is argued that we must take a methodological leap of faith by creating a new methodology that crosses elements of the two previous disciplines without, however, being reduced to either of them. Finally, it is argued that such a methodological strategy, which differs from both philosophical and neuroscientific methodology, might make some progress in both disciplines.
It is exactly this last step that seems to be philosophically dubious: if x is different from y, it is not clear how y can make progress in x without assuming that this happens by chance or following an implausible arbitrary principle or, still, being a mere casuistic bias of the advocate of the Non-Reductive Neurophilosophy Approach.The development of ‘neurophilosophical hypotheses’ may be regarded as irrelevant and non-necessary for both philosophy and neuroscience. Since ‘neurophilosophical hypotheses’ are ‘crude and arbitrary mixtures’ between empirical hypotheses and theoretical assumptions, they remain unable to make significant contributions to either philosophy or neuroscience. If, however, ‘neurophilosophical hypothesis’ cannot contribute to either discipline, they must be regarded as irrelevant in general. (Northoff, 2004, p. 122)


Is there any way to escape this objection? The defender of this methodology can argue against the idea that it represents an arbitrary methodology between the crossing of two traditionally opposed disciplines in terms of their method and object of study.
Thus, this thesis can be rejected by arguing that the iterative crossing of the non-reductive methodology is non-arbitrary, that is, systematic. If we manage to demonstrate that there is a rigorous systematization of iterative dance between the two disciplines (see Fig. 5.3), we will be in a position to show how the Non-Reductive Neurophilosophy Approach, despite being methodologically different from both philosophy and neuroscience, can still be relevant and prolific for both without, however, being reduced to one of the disciplines.
First, it is necessary to note that the characterization of the iterative process of crossing the conceptual and the empirical as a mere “blunt mixture” is a simplism that cannot be allowed. In fact, the methodology of this approach is quite complex: the concept of “mixture” would imply that the empirical element and the conceptual element can be crossed by simply placing themselves arbitrarily in conjunction. Yet, this way of interpreting the iterative crossing described above (see Fig. 5.3) is far from what a supporter of this approach advocates.
On the contrary, it is argued that the crossing takes place in an articulated system of coupling or linking the two elements that constitute the neurophilosophical hypothesis: the empirical and the conceptual. However, it is impossible, in this strategy, to compile the empirical side with antagonistic ontological and epistemic presuppositions with the conceptual scheme used: if there is an inconsistency at this level, we should, as detailed above (cf. Sect. 5.1.3.), proceed with the correction either from the empirical or from the conceptual level until an iterative crossover allows the convergence of a plausible neurophilosophical hypothesis and, thus, a new thesis on a given topic.
Furthermore, considering the connection between the two levels as a “blunt mixture” would imply that there would be no distinction between the natural and the logical worlds, nor would their interchange or juxtaposition be considered. However, the link in the Non-Reductive Neurophilosophy Approach methodology considers these differences between the natural and the logical (cf. principle of asymmetry), as well as the constant dance between the two worlds (cf. principle of bidirectionality).
Finally, the connection or crossing, in this methodological strategy, cannot, precisely, be considered as arbitrary since there are methodological rules and principles that must be followed step by step so that the crossing takes place in a systematic and rigorous way. As Northoff says:‘Arbitrary’ implies that there are no rules and strategies that serve as guidance for the generation of ‘linkage’. There are however various principles i.e., the principles of transdisciplinary methodology which establish concrete strategies for ‘linkage’ between empirical hypothesis i.e. natural conditions and theoretical assumptions i.e. logical conditions. This is reflected best in the ‘principle of transdisciplinary circularity’ which defines specific steps for their ‘linkage’. Accordingly, the ‘linkage’ between empirical hypotheses and theoretical assumptions may be regarded as ‘systematic’ rather than ‘arbitrary’. (Northoff, 2004, p. 123)


The objection of methodological irrelevance thus points to the defender of the Non-Reductive Neurophilosophy Approach to clarify in more detail how the strategy of iteratively crossing the two levels under analysis will take place. The top representative of this approach, Georg Northoff, indicates that “methodological strategies for the linkage between first- and third-person data about mental and neuronal states need to be more refined and developed in the future” (Northoff & Heinzel, 2006).
Thus, it must be stated that research in the future is expected to demonstrate with greater precision how the non-reductive neurophilosophical methodology (i) differs so much from a mere conjunction between (a) philosophical methodology and (b) neuroscientific methodology; (ii) is distinguished from approaches that use the same intuition of respecting both (a) and (b) trying to cross them, as the Neurophenomenology Approach presented above, and (iii) presents real progress capable of impacting both (a) as in (b).
Nonetheless, more important than these future questions, it is important to understand exactly what kind of metaphilosophy there is in this Non-Reductive Neurophilosophy Approach, something that will be considered in the next objection.
5.2.3 Objection of “Inaccurate Metaphilosophy”
A final

 objection

 can be raised to this approach: its metaphilosophy may be problematic or at least imprecise.
We noted in the section on the “Principle of Transdisciplinary Circularity” (cf. 5.1.2.3) that Northoff makes use of the concept of “disciplined circularity” to support his methodological strategy. Now, this concept was advanced by Francisco Varela (cf. Varela, 1998, p. 342) who, as detailed in the previous chapter, is a defender of the Neurophenomenology Approach. Therefore, it is necessary to explicitly understand what kind of metaphilosophy we are dealing with in this Non-Reductive Neurophilosophy Approach.
But we also noted in the section devoted to introducing the methodological strategy of this approach that Northoff follows Quine in his rejection of the distinction between the a priori
 and the a posteriori
 and, consequently, of philosophical work and neuroscientific work. In the words of Quine, quoted by Northoff:I see philosophy not as an a priori propaedeutic or groundwork for science, but as continuous with science. I see philosophy and science as in the same boat—a boat which, to revert to Neurath’s figure as I so often do, we can rebuild only at sea while staying afloat in it. […] All scientific findings, all scientific conjectures that are at present plausible, are therefore in my view as welcome for use in philosophy as elsewhere. (Quine, 1969, p. 126)


As we noted earlier, Quine’s philosophy was the basis of the ideals defended by the reductionist approach, which advocated the gradual reduction—and in some cases the elimination—of philosophical work by neuroscientific work.
Quine’s position gives rise to naturalism and its various variants (cf. Sect. 1.2, Chap. 1), weak metaphilosophical naturalism and strong metaphilosophical naturalism. It is therefore necessary to clearly understand three relevant questions: (1) how the Non-Reductive Neurophilosophy Approach differs from the Reductionist Approach regarding their metaphilosophical nature?; (2) how the Non-Reductive Neurophilosophy Approach differs from the Neurophenomenology Approach regarding their metaphilosophical nature? and (3) what kind of metaphilosophical position we can fit the Non-Reductive Neurophilosophy Approach?
In relation to Isolationist Approach and its metaphilosophy, the supporter of the Non-Reductive Neurophilosophy Approach explicitly rejects the thesis of the exclusivity of philosophical work, as well as the extreme metaphilosophical dichotomy of total isolation between philosophical work and neuroscientific work: one does not affect the other and vice versa, with a total rejection of any exchange. On the contrary, and defending a position of continuity regarding the relationship between philosophy and science, the Non-Reductive Approach will consequently reject any metaphilosophical intuition that does not support a possible interaction between the two undertakings. But does Quine’s rejection of isolationism and Quine’s defence of naturalism immediately turn the Non-Reductive Neurophilosophy Approach into a reductionist approach like the Reductive Approach discussed in Chap. 3?
From a more general perspective, if we use a broad, non-technical definition of the concept of “reductionism”, a defender of the Isolationist Approach might indeed accuse Northoff’s position as “reductionist” since it assumes the importance of both the empirical element and the conceptual element to address the problems of the philosophy of mind. But the relevant meaning of an accusation of the reductionist type is given by the reductionist approach.
Therefore, it is necessary to understand (1): how are the two approaches to neurophilosophy distinguished (the reductive as opposed to the non-reductive)? Let’s see the main differences with a detailed contrast:	Methodological naturalism: the reductionist approach makes use of a particular type of methodological naturalism, the “replacement naturalism”, which defends the thesis that the logical-conceptual methods of philosophy should tend to be replaced by the methods of science, since it assumes that the former are absolutely devoid of epistemic utility, being seen as archaic tools incapable of causing any progress in the field of study. On the contrary, the Non-Reductive Neurophilosophy Approach, while also making use of methodological naturalism, makes use of an essentially dissimilar version of replacement naturalism: instead, a non-reductive neurophilosopher applies a “cooperative naturalism” which advocates a concrete and specific interaction (cf. I.1.2.) between the methods of philosophy and the methods of science. Rather, she/he considers both methods to be important and relevant being on a continuum that does not advocate the reduction of one discipline to another. Thus, we perfectly understand the anti-reductionist agenda of the Non-Reductive Neurophilosophy Approach and why the charge of “reductionist”, in its technical sense, cannot be applied to it;

	As a result of applying a replacement naturalism, the mental is replaced by the neuronal in the Reductionism Approach: all mental states must be reduced to brain states and, in some cases, must be eliminated, giving rise to a “reduced to the brain” methodology. In the opposite sense, the Non-Reductive Neurophilosophy Approach, making use of a naturalism of cooperation, does not reduce the mental to the cerebral/neuronal. Rather, the brain is considered central and the basis of investigation, but it is not reduced to it. It is necessary to consider the interaction of the brain with the body and with the environment: only bearing this triad in mind we will be able to account for the nature and complexity of the mental. Thus, the brain and its neuronal activity are methodologically relevant—unlike the Isolationism Approach, and in the same sense as the Reductionism Approach—but this relevance is taken as only a necessary condition of the mental, as opposed to a sufficient condition—as in the reductionist approach (cf. Northoff, 2014a, pp. 100–102).




However, given that we have just stated that Northoff’s approach differs from the others by considering the body and the environment as relevant in the mental equation, how does it differ from the Neurophenomenology Approach, a methodology that has, in its basis, exactly the anti-Cartesian critique of the cerebral obsession with traditional neuroscience and the importance of the body in research?
Thus, let us analyse the question raised in (2): in what way is the Non-Reductive Neurophilosophy Approach distinguished from the Neurophenomenology Approach? In fact, this objection is quite powerful given that Northoff, on several occasions, asserts himself as a researcher trying to put into practice a “neurophenomenal” investigation, as he states in the preface to his Unlocking The Brain—Consciousness:My aim is to develop specific neurophenomenal hypotheses that show how the brain’s intrinsic features, that is, its resting-state activity and neural code, predispose the intrinsic features of consciousness and its phenomenal features in a necessary and unavoidable way. (Northoff, 2014c: xii)


Furthermore, during the introduction to this approach, the author’s concern with connecting the various levels—brain or neuronal, bodily, environmental—in his explanation of the mental phenomenon could be noticed. It is something that we cannot deny that appears with the phenomenological tradition and is updated by neurophenomenology, in addition to citing, on several occasions, Francisco Varela, the founder of the Neurophenomenological Approach.
Thus, it is necessary to explicitly understand how the two approaches in (2) differ. Northoff makes a subtle but fundamental distinction to exactly understand the difference between the two approaches: “neurophenomenal hypotheses” and “neurophenomenological hypotheses”.
The investigation of the Non-Reductive Neurophilosophy Approach will then proceed with “neurophenomenal hypotheses”: we are facing an approach that focuses on the intrinsic characteristics of the brain, codification of neuronal activity and the spatiotemporal structure of this intrinsic activity in relation to the body and the environment, advocating a direct link between the phenomenal or mental level and the neuronal or cerebral level (cf. Northoff, 2014c: lxxi).
Now, this is where we find an important difference between “neurophenomenal hypotheses” and “neurophenomenological hypotheses”: the focus on the intrinsic characteristics of the brain distinguishes “neurophenomenal hypotheses” from “neurophenomenological hypotheses”, since, in the latter, the main focus is on sensorimotor functions—body—and in how these are related to consciousness. However, for Northoff, “neurophenomenal hypotheses” are more basic and fundamental than “neurophenomenological hypotheses”. In order to be clear: it is the particular focus on the sensorimotor structures, in contrast to the relevance of the intrinsic activity of the brain, that differs between the two approaches, precisely because, for Northoff, the second presupposes or precedes the first.
In the words of the neurophilosopher:Though the terms “neurophenomenological” and “neurophenomenal” seem to be very close, the two approaches must nevertheless be distinguished from each other. They make different presuppositions about both theoretical-conceptual background and the empirical approach to the brain. […] Empirically, the neurophenomenological approach claims for sensorimotor functions to be central in linking the brain to the environment and to thereby constitute subjectivity and consciousness. In contrast […] my neurophenomenal approach does not consider any specific function whether affective, sensorimotor, or cognitive, to be a necessary and predisposing condition of consciousness. This is so because my neurophenomenal approach focuses on those neuronal processes and mechanisms that must precede the constitution and differentiation of these different functions. Metaphorically speaking, the neurophenomenal approach focuses on the very ground itself, the brain’s intrinsic activity, upon which different columns, the different functions, are erected. In contrast, the neurophenomenological approach focuses on one of these columns, the sensorimotor functions. (Northoff, 2014c, p. 538)


It is thus clear how the Non-Reductive Neurophilosophy Approach differs from the Neurophenomenology Approach: its basic consideration that the sensorimotor function is the basis of subjective consciousness implies a corporeal conception of it. Although the relevant role of the body is not negative in “neurophenomenal hypotheses”, it does not assume the role of relevance or ontological priority over the brain or the environment. Here, the sensorimotor stimuli must also pass through the intrinsic characteristics of the brain, being, like the other functions—cognitive or affective—post-phenomenal rather than pre-phenomenal stimuli. Consequently, there is an incorporation of the relevance of the corporeal to the mental, but there is no reduction from the second to the first, as the corporeal is influenced by the pre-sensorial conditions of the intrinsic activity of the brain (cf. Northoff, 2014c, p. 538).
Furthermore, there is also a difference worth pointing out: the Neurophenomenology Approach is an approach that, methodologically, has at its foundation a strategy that starts with the mind and the characterization of mental states “as they appear to consciousness” (cf. Chap. 4). On the contrary, the Non-Reductive Neurophilosophy Approach rejects this strategy, as already exposed. The first step is a strategy based on the brain and its intrinsic activity that underlie the mind and mental states. In Northoff’s conceptualization, we will initially seek to understand the pre-phenomenal elements of consciousness that will be fundamental to characterize it without focusing exclusively on the consciousness itself, and only later we will be able to characterize the post-phenomenal elements of consciousness.
Finally, in the example of emotions (cf. I.1.4.3.), how the two approaches differ substantially in the line of reasoning just presented has also been exposed. Both extol the importance of the body, but the Non-Reductive Neurophilosophy Approach equates the brain and environment at the same level of ontological priority, while the Neurophenomenology Approach prioritizes the body over both the brain and the environment.
However, an interesting difficulty arises for Northoff’s strategy: by giving relevance to the environment, and by transforming the mind-body problem into a world-body-brain problem (cf. Northoff, 2018, pp. 269–314), the German neurophilosopher solves one problem, but creates a second: what is the ontological characterization of this world? It would be necessary to present an ontological defence of the structure of reality whose ontology was framed in both the ontology of the body and the mental.
Northoff even advances the defence of a Moderate Structural Realism (cf. Northoff, 2018, pp. 242–255), but this may be insufficient: there are several problems with this relational ontology between more basic structures. For example, Esfeld and Lam note that, assuming such an ontology, the objection may arise that it is impossible to individualize the particular objects of the world (cf. Esfeld & Lam, 2008, 2010).
It is also necessary to understand how time and space—what Northoff calls “internal time” for neuronal temporal activity and “external time” for the temporal activity of the world—can coherently interact. Therefore, it will be necessary to demonstrate, in the future and in subsequent research focused on the ontological character of the Non-Reductive Neurophilosophy Approach, how the world can be defined to accommodate the problem of the mental.
It will then be necessary to answer (3) and clearly understand what metaphilosophical differences exist in relation to the approaches analysed so far. Let us pay attention to the following diagram that summarizes the methodological research already carried out (see Fig. 5.4).[image: ]
Fig. 5.4The various positions that seek to answer the problem of the relationship (or not) between philosophical inquiry and neuroscientific inquiry


This schematization clearly shows how the different approaches are distinguished or intersect with each other. The first major criterion for separating the various approaches is whether they accept or reject a relationship between the two disciplines.
As discussed in Chap. 2, the Isolationism Approach rejects any relationship between the two disciplines as they are metaphilosophically distinct from each other, being the only approach that explicitly defends this separation. However, if disciplinary isolation is refused, it can be argued that there is, on the contrary, a relationship between the two disciplines.
Within this relationship, the second criterion arises: it can be unilateral, as defended by the Reductionism Approach, since it unilaterally seeks to reduce philosophical work to neuroscientific work. Or it could be bilateral, that is, it could be argued that the relationship between the two disciplines should be based on constant interaction, as advocated by the Neurophenomenology Approach and the Non-Reductive Neurophilosophy Approach.
But how can we metaphilosophically and methodologically differentiate the different approaches presented in Fig. 5.4? The following figure helps visually clarify these two relevant criteria (see Fig. 5.5).[image: ]
Fig. 5.5The metaphilosophical positions of the analysed approaches. On the vertical axis, we can observe two metaphilosophical extremes between the position that defends that philosophy (P) and science (S) are two metaphilosophically similar enterprises and the position that (P) and (S) are metaphilosophically dissimilar. On the horizontal axis, two methodological extremes can be observed between the position that (P) should be reduced to (S)—the reductionist position (R)—and the position that (P) and (S) can be interspersed—the anti-reductionist (AR) position. Indicated with dots on the graph are the various authors analysed in this book and their position in relation to the two axes: (P.H) = Peter Hacker; (F.V) = Francisco Varela; (E.T) = Evan Thompson; (G.N) = Georg Northoff; (J.B) = John Bickle and (P.C) = Patricia Churchland


In Fig. 5.5, how the various approaches differ, both methodologically and metaphilosophically, from one another can be seen. As stated at the beginning of the investigation, the various methodological approaches make use of different metaphilosophical conceptions between the theses (i) “philosophy-as-science” and (ii) “philosophy-different-of-science” (cf. Sect. 1.2, Chap. 1) to deal with the various problems they seek to solve.
But the great “philosophical” novelty of this analysis was to understand how the metaphilosophical assumptions of each author or approach influence the defence of the answer to the methodological problem between philosophy and neuroscience. The usual “lack of attention” to these same metaphilosophical assumptions—something that has been already noted that is common among researchers in different areas—may actually be one of the obstacles to the very progress of the complex problems of the philosophy of mind in general and of neurophilosophy in particular.
Finally, in the next chapter, an analysis of how each methodological strategy—the Isolationism Approach, the Reductionism Approach, the Neurophenomenology Approach and the Non-Reductive Neurophilosophy Approach—define two central concepts is presented: the philosophical concept of qualia
 and the neuroscientific concept of “information”.
This Non-Reductive Neurophilosophy Approach to the methodological issue between philosophy and neuroscience seems very promising: due to its methodological balance, but also because of the acceptance that only by bringing together philosophy and neuroscience—without ignoring one area to the detriment of the other—can some progress be achieved, even if this progress is small or controversial.
This conclusion comes from the relevance of the various arguments advanced by the previous approaches: conceptual rigour is necessary (cf. Chap. 2); empirical rigour is necessary (cf. Chap. 3); a corporeal approach is needed (cf. Chap. 4); but only the balanced set of these necessary conditions is able to offer a methodological added value—and a sufficient condition—for investigating the various mental phenomena. Therefore, the Non-Reductive Neurophilosophy Approach is the consequence of a dialectic between the various theses and antitheses, the methodological synthesis being exactly the proposal of this approach.
5.3 Conclusion
In this chapter, the methodological and metaphilosophical assumptions of the Non-Reductive Neurophilosophy Approach have been examined in detail. First, the relevance of the inter-methodological cooperation that this approach proposes between philosophical and neuroscientific research was noted.
Next, the methodological principles that underlie the strategy of this approach have been detailed, namely the principle of asymmetry, the principle of bidirectionality and the principle of transdisciplinary circularity.
Then, the critical analysis of neuroscientific approaches that are reduced to the brain rather than based on it has been advanced, opting for a defence of a First-Person Neuroscience.
Finally, the explanatory diversity of this approach has been observed, exemplifying its principles through the analysis of the Non-Reductive Neurophilosophy Approach to the self, to emotions and to the relationship of the self to environmental factors (e.g., COVID-19).
In the second part, the main objections of this methodological project have been investigated: the idea that this approach may be making a category error by giving so much importance to the brain and its neuronal activity; the idea that we are dealing with an irrelevant metaphilosophy given that, defending an exceptionality of neurophilosophical work, the relationship or implication for conventional philosophical work and neuroscientific work may be questioned; finally, the imprecise metaphilosophy objection has been analysed, arguing that this approach may not truly present itself as an alternative to previous approaches given its methodological ambiguity.
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Footnotes
1The IAPS consists of a database of images that trigger a particular emotional response. The goal of this instrument is to find a reaction pattern that allows forming a baseline that can be used universally in different experiences and with different audiences since the same stimulus (e.g., the same images) is used in the different subjects.

 

2Northoff analyses

 other similar investigations (cf. Critchley, 2005; Pollatos et al., 2007, b) but which were left out due to lack of space and epistemic irrelevance, thus avoiding repetitions of similar results that are already instantiated by this particular example.

 

3The electrical potentials in neurons can be modelled by dipoles, which are composed of two opposite charges of the same intensity, separated by a short distance, serving to measure the chemical-electrical activity of the neuron (or set of neurons).

 

4It could be argued that the relational and the environmental aspect are irrelevant to a theory of emotions: identifying neurally activated zones does not clarify any particular aspect. This objection only arises if a reductionist reading of what has been exposed occurs: the core of the experience is precisely to demonstrate how an environmental change affects the subject’s consciousness. The analysis of neuronal activity is only one of the relevant aspects, but not the only one: it is necessary to place this element in the others, that is, in the external, environmental element, and in the internal element, the experienced conscious of the emotions felt.
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 four approaches that seek to answer the methodological problem between philosophy and neuroscience, let us analyse how each of these approaches defines a central concept of philosophy—qualia—and a central concept of neuroscience—information. As we will note, the way each methodology defines its own way of investigating problems of the mind impacts the definition of these two concepts: the methodologies are thus not neutral, contributing, differently, to a significant delimitation of the concepts.
But before proceeding with this task, let us make a brief historical introduction of the two concepts.
6.1 Concept of “Qualia”
Qualia is the Latin word for the plural of “quale” to describe the subjective or the qualitative property of experience. In philosophical literature, this particular experience is often described as the experience of “what it’s like to be a bat”—in which the bat’s point of view can be replaced by any other animal. Conventionally, qualia are taken as a quality of experience that can be revealed or identified through introspection. The existence of qualia is often used against reductionist and materialist theories as an insurmountable obstacle to third-person methods.
Traditionally, the concept was used by C.I. Lewis (1929)1 in the context of the discussion on the sense-data theory, which identified qualia with these same sense-data, stating:
There are recognizable qualitative characters of the given, which may be repeated in different experiences, and are thus a sort of universals; I call these ‘qualia’. But although such qualia are universals, in the sense of being recognized from one to another experience, they must be distinguished from the properties of objects. Confusion of these two is characteristic of many historical conceptions, as well as of current essence-theories. The quale is directly intuited, given, and is not the subject of any possible error because it is purely subjective. (Lewis, 1929, p. 121)

However, in the most contemporary sense, the concept has been broadened to refer to the properties of experience: the objects of external perception (truthful and illusory), bodily sensations (pain, hunger, thirst) and emotions (fear, anxiety, happiness), among other aspects of mental life, are commonly associated with having a respective qualitative property, a corresponding “quale”.
The concept of qualia is considered central in philosophy of mind and one of the greatest obstacles to contemporary neuroscience. Nevertheless, in fact, we can find ourselves in the situation of Augustine of Hippo in relation to time: if no one asks what qualia really are, everyone will know how to offer a proper answer; however, when we begin to try to understand in detail what qualia are, we will see that we are facing a concept that is at least ambiguous and at most obscure. In the words of the British philosopher Tim Crane:
It seems to me that there is not a clear consensus about how the term ‘qualia’ should be understood, and to this extent the contemporary problem of consciousness is not well-posed. The difficulty here can be vividly brought out at first by considering the fact that there seems to be a real dispute about whether qualia exist at all. (Crane, 2000, p. 2)

Thus, we can define the use of the concept of qualia in four main ways:	(1)
Qualia can be identified as the phenomenal character of experience. The phenomenal character of perceiving a red flower is different from the phenomenal character of perceiving a blue flower. Although they are two perceptive experiences of flowers, the subjective and unique character of each experience generates a particular and unrepeatable character. Now, if one focuses on the phenomenal character of that experience through introspection, it will make certain qualities conscious—it is these qualities that, in this sense of (1), we can call qualia (cf. Peirce, 1982, p. 223);

 

	(2)
Qualia can be identified, as already noted, with its original sense: as being a property of sense-data. Appreciating a work of art can help to understand this second sense: see, for example, the painting La Gioconda. On the one hand, a spectator can appreciate the work’s thematic content, but can also appreciate the work’s formal relationships—the play of colours and shadows, the spatial balances and imbalances and so on. Being aware of a visual experience works like an internal, non-physical image of the painting. Visualizing it created a mental representation that, through introspection, reveals both the content of the work and its formal relationships—but these are taken as non-representational characteristics of the work. Thus, in this sense (2), qualia are intrinsic, consciously accessible and non-representational features of the sense-data that are responsible for its phenomenal character (cf. Lewis, 1929);

 

	(3)
Qualia can also be identified as a non-representational intrinsic property without having to be connected to sense-data (i.e., sense-data theory). In this sense, regardless of these properties being physical or non-physical, they are considered intrinsic in the sense of (2): they are irreducible, consciously accessible and non-representational properties responsible for the phenomenal character. This broader sense (not just reduced to sense-data) is the most common within contemporary philosophy of mind (cf. Nagel, 1974; Peacocke, 1983; Block, 1990);

 

	(4)
Finally, qualia can be defined as (3) but in conjunction with the idea that they are ineffable properties of experience. In even more restricted versions of (4), in addition to being ineffable, qualia, in this sense, are “given” to subjects in an incorrigible way, that is, it is impossible for subjects to be wrong about a particular “which” they experience (cf. Dennett, 1991).

 



Linked to the concept of qualia, there are also a diversity of arguments and thought experiments that seek to show, in general, that qualia are real and that they are usually irreducible to the physical.
One of the most famous thought experiments in favour of qualia (cf. (5)) was put forward by Frank Jackson who defined qualia as “[…] certain features of the bodily sensations especially, but also of certain perceptual experiences, which no amount of purely physical information includes” (Jackson, 1982, p. 273). In this article, the Australian philosopher tells the story of Mary, a brilliant neuroscientist who knows all the empirical facts associated with both neuroanatomy and neurophysiology and the neurovisual system of colour perception. However, Mary finds herself in a strange situation: since birth she has only lived in a closed room. Worse than that, she just lived in a monochromatic world: she never saw colour, and all the investigations and studies she did were in black and white.
One day, Mary is released from the room where she was a prisoner and sees, for the first time, the red colour of a flower. Mary marvels at the colour she is seeing for the first time and realizes that, despite knowing everything about the neuroscience of perception and the physics of colour, there was one more piece of information she was missing—the datum of actually seeing the red colour, the conscious experience of the red colour or, using the technical terminology set out above, the “quale” associated with the experience of seeing red.
This thought experiment has two main purposes: to prove that qualia exist, if we accept—and this is the central problem of the argument—that Mary actually learns something particular that she did not know before, namely, the knowledge of experiencing redness. Therefore, it must be admitted that qualia are real properties, since there is a clear difference between a person who has direct access to a particular quale and one who does not. Finally, to refute the physical property of the mind: given that Mary was in possession of all possible physical and empirical information about colours and yet learned something new, then physicalism is implausible, given that there are truths about colours that are not physical by nature.
But how does the thesis that qualia logically refute physicalism—the metaphysical thesis that all objects that exist must be described by the laws of nature? Let’s look at a possible formulation of argument (5) that makes this refutation clear:	(5.1)
Before being released, Mary had all the information about the experience of seeing colour;

 

	(5.2)
After being released, Mary learns something new—that is to see colour—about the experience of seeing colour;

 

	(5.3)
Therefore, before being released, Mary did not, after all, have all the information about the experience of seeing colour, even though she had all the physical information about the experience of seeing colour;

 

	(5.4)
Therefore, there are truths about the experience of seeing colours that are not physical;

 

	(5.5)
Therefore, physicalism is false.

 



This formulation makes it clear how the idea that Mary learns something new—premise (5.2) will be one of the most disputed—clearly refutes physicalism since this metaphysical theory must explain all phenomena—literally—by appealing to the laws of physics, and it will be enough to find a counter-example that can be admitted to exist but outside the scope of naturalistic explanation. Mary’s argument seeks exactly to be that counter-example, proving that qualia are that exception.
Next, we will look at how each of the approaches previously discussed relate to the existence (or not) of qualia and how they respond to Mary’s argument.
6.1.1 The Isolationist Approach and Qualia
Peter Hacker and Bennett Maxwell begin by noting how the sense of qualia presented in (3) has been most influential among philosophers: qualia are experienced with a unique qualitative character. For example, Searle argues:
Every conscious state has a certain qualitative feel to it, and you can see this clearly if you consider examples. The experience of tasting beer is very different from hearing Beethoven’s Ninth Symphony, and both of those have a different qualitative character from smelling a rose or seeing a sunset. These examples illustrate the different qualitative features of conscious experiences. (Searle, 2000, p. 560)

However, and curiously, part of the researchers in neuroscience decided to follow the philosophers and defend a very similar conception of qualia. Let us look at three examples in this regard:	António Damásio: “Qualia are the simple sensory qualities to be found in the blueness of the sky or the tone of sound produced by a cello, and the fundamental components of the images in the movie metaphor are thus made of qualia” (Damásio, 1999, p. 9);

	Gerald Edelman and Guilio Tononi: “[it] is perhaps the most daunting problem of consciousness […] each differentiable conscious experience represents a different quale, whether it is primarily a sensation, an image, a thought, or even a mood” (Edelman & Tononi, 2000, p. 157).

	Ian Glynn: “Although qualia are most obviously associated with sensations and perceptions, they are also found in other mental states, such as beliefs, desires, hopes and fears, during the conscious episodes of these states” (Glynn, 1999, p. 392).



Whether for philosophers or neuroscientists, qualia are qualitative in the sense that “for any conscious state […] there is something that it qualitatively feels like to be in that state” (Searle, 1997, p. xiv) or, as already indicated, this meaning became popularized in the words of “there is something that is to be like x”, there is something that is to be like that something (cf. Nagel, 1979, p. 166), and that something corresponds exactly to the character or quality of the subjective experience we call qualia.
In this sense, there seem to be two relevant ways to link this way of defining qualia with consciousness:	(Q.1)
A creature is conscious or has a conscious experience if and only if there is such a thing as for the creature to be the creature it is;

 

	(Q.2)
An experience is a conscious experience if and only if there is something that is like for the subject of the experience to have that experience (cf. Bennett & Hacker, 2003, p. 272).

 



Now, for defenders of the Isolationist Approach, this entire approach and description of qualia and its unique qualitative character is impregnated in a web of conceptual confusion that needs a logical clarification and not empirical demonstrations.
Does having an experience always feel like what it is to have that experience, and, therefore, each experience is uniquely different? For Bennett and Hacker, this question can have different meanings. For a normal individual, having the experience of seeing a table is not particularly characteristic. At most, an individual who was blind and who is able to see again may find the experience of seeing “wonderful”. But this does not indicate, for the authors, that the experience has a qualitative “taste” that is different from seeing, for example, a chair. If there is a difference, this difference does not have to do with “how it feels to see a table”, but rather that different experiences can differ in the sense that the object of perception differs (cf. Bennett & Hacker, 2003, p. 273).
Consequently, perceiving through different modalities—visual, auditory, sensory and so on—does not imply any quality (e.g., pleasant, unpleasant) and even less would that quality differ depending on different objects. Therefore, for the authors, the question “What does x feels like” makes no logical sense, being just a conceptual confusion that needs to be eliminated from current research.
Following Searle’s quote, in a sense, the Berkeley philosopher is right that there is something different between “the taste of a beer” and “listening to a symphony”. However, this difference does not have to do with the qualitative nature of the experience, but rather only with the difference in modality to which these experiences point.
The qualitative “taste” of drinking a beer or listening to a symphony can even be the same: both experiences can, for example, be equally enjoyable (or unpleasant, like Nietzsche’s compositions). And it is plausible to say that the qualitative “taste” is different: that drinking a beer is unpleasant and watching the sunset is pleasant. But from this truistic statement it does not follow that all experiences have a qualitatively different and therefore unique character (cf. Bennett & Hacker, 2003, p. 250).
For the isolationists, the fallacious reading of the supporters of qualia, whether from the side of philosophy or neuroscience, is based on several conceptual/logical confusions that should be avoided:	(6.1)
Experiences can be logical subjects of attitude predicates (such as something being pleasant, or wonderful, or boring); these attributes must be considered “the qualitative character of the experience”, and not the experiences themselves; qualia, therefore, are not “the qualitative character of experience” but rather are the qualities of the objects of experience;

 

	(6.2)
Experiences in general can be possible (and not real) logical subjects of attitude predicates (positive or negative), but this does not mean that all experiences are real or factual subjects of these attitude predicates;

 

	(6.3)
Neither the differences between experiences nor their uniqueness are reduced to the way you know how to have those experiences, as two experiences can “feel” the same being different (e.g., smelling a rose as opposed to smelling a tulip: both experiences may have the qualitative character of being pleasant, but this does not distinguish them);

 

	(6.4)
Experiences are individualized or specified not by the qualitative character of the experience, but rather by the objects of that experience (what makes the experience of smelling a rose vs. a tulip different is not the character of the experience itself, but the objects of that experience, that is, the rose and the tulip are distinct) (cf. Bennett & Hacker, 2003, pp. 251–252).

 



Thus, for the authors, the only epistemic interest in thinking about Nagel’s question “How it is to feel like x” is the thesis that only conscious organisms can be subjects of experiences and that they can be predicated by quality attributes (e.g., pleasant, unpleasant, interesting and boring). In the words of the authors:
But to find experience E to be F (pleasant, unpleasant, etc.) is not a mark of experience as such, or of those experiences had while conscious, or of experiences of which one is conscious, let alone of transitive consciousness in general (which encompass far more than experiences). (Bennett & Hacker, 2003, p. 278)

Essentially, the plausibility of Nagel’s question appears due to two very similar, but profoundly different ways of interpreting and asking “what is it like to be a bat”:	(V.1)
What is it like for an x to be a y;

 

	(V.2)
What is it like for an x to be a x;

 



In (V.1), we find a totally plausible formulation. At its heart, we are faced with a perfectly acceptable principle of comparison, since it makes perfect sense to ask, for example, what it is like for a university professor to be a father. However, the problem is that the questions regarding the nature of qualia have nothing to do with (V.1), but with (V.2): there is an “illegitimate reiteration” of x which, logically, must be rejected, given that the first x in (V.2) (e.g., what it is like for a bat to be a bat) does not play the legitimate role it should play in this sentence construction.
Another problematic aspect of qualia is the thesis presented in (4) that qualia are, by definition, indescribable and ineffable: only each subject can experience its “quale”, but this “quale” cannot be experienced by another person. In a sense, it is reasonable to say that, for example, subjects A and B perceive the same red rose: both, in this case, see the same object since both can report what they are seeing and understanding, by that description, that they are in fact perceiving the same object (cf. Hacker, 2002, p. 168).
However, the notion of qualia seeks to affirm, in this situation, the following: “it is true that we see the same flower but A cannot have the conscious experience of B!”. But for the isolationists, this is a mere linguistic confusion, given that (i) neither A can have B’s perception, (ii) nor B can have B’s perception, because perceiving is not something you “have”.
Wittgenstein put forward an interesting argument to show how the conception of conscious experience as private and ineffable rests on various confusions that do not need empirical clarification—as some neuroscientists and philosophers point out—but rather conceptual clarification.
The argument—or the series of arguments that is typically called the “private language argument”—has been interpreted in a variety of ways. In one sense, we can read Wittgenstein as making the thesis that there are no phenomenal states that are private, even ontologically; or that phenomenal states are not sufficient to determine pain (or other sensation)—an interpretation that seems to be supported by the first part of the paragraph from “Beetle in the box”: “It would be quite possible for everyone to have something different in his box” (Wittgenstein, 1953, §293); or it can even be interpreted as a defence that phenomenal states are not even necessary for us to have pain (or sensations in general)—as seems to be stated in the second statement of the paragraph of the “Beetle in the box”: “The box may even be empty” (cf. Hacker, 1992, p. 68).
Regardless of the most favoured interpretation, the focus of Wittgenstein’s investigation is the seductive idea that consciousness is essentially private in the already indicated sense that only the subject who has a specific conscious experience can know whether he is in that state or not. Let us remember that the idea of Nagel is precisely to show that there is something inaccessible for an outsider to understand in its entirety what it is to experience the world as a bat.
As indicated, one of the consequences of this idea is the strong thesis that there is an asymmetry between the first and third-person: while the use of the third-person is based on observation, the first-person is not based on observation. As we have seen, the nature of this thesis obliges or asserts that a conscious experience guarantees not only privacy but also the incorrigible immediacy and infallibility of what is presented to the subject.
So, whatever interpretation we make of the private language argument, Wittgenstein’s aim is clear: to show that, following his example, there is a misrepresentation of the concept of pain. This thesis can be generalized to any subjective experience or qualia. First, it is false that, in the ordinary or common sense of the expression, a person cannot know that another person is in pain. On the contrary, we often easily know that another person is in fact in pain just by looking at her or him and by listening to her/his requests for help or assistance.
Second, the idea that, due to the nature of pain, a subject knows for sure that she/he is in pain is, for the authors, an incorrect apprehension of the meaning of the word “pain”. It is true that it does not seem to make sense for the subject of pain, but not for someone else, to express doubts about whether they are suffering. But this is not a question of the subject being endowed, by the nature of pain, with an exceptionally privileged epistemic authority over the current state of his consciousness, given that the grammatical rules governing the word “pain” are no longer derivable from the nature of the pain than any other grammatical rule is derivable from reality (cf. Hacker, 1992, p. 369).
Thus, when we say “being in pain”, we are not offering an intimate description, but only an expression whose meaning is based on the language game of the concept of “pain” shared by most human beings. This conclusion follows from the fact that, if we assume that pains are really private, several implausible consequences follow: only each person could know what they call “pain” and not what others call “pain”. But if that was the case, what each subject calls “pain” would become irrelevant to the use of the word “pain” in our common language: the use of the word in a public language cannot be constrained by considerations about what is essentially private for each subject. Thus, whether someone understands the word “pain” and uses it correctly is determined by the accessible public, rather than private, criterion for using that concept (cf. Bennett & Hacker, 2003, p. 297).
Hence, if pain is private, the ostensible definition of pain would also be so, and it would be necessary to learn or know the rule for the use of the word “pain”. Thus, we come to the conclusion that the alleged essential privacy of states of consciousness implies not only that a person cannot transmit his private “knowledge” to others, but also that he cannot express it to himself, a contradictory conclusion that, according to the authors, must be rejected (cf. Hacker, 1992, p. 368).
But can two people really have “the same pain”? Someone claiming “Subject A cannot have my pain (subject B’s pain)” seems to mean that (i) two subjects cannot have the same pain (i.e., numerically identical pain) but only similar pains (i.e., qualitatively identical pain). It would follow, from (i) and (ii), that no one can truly know if a subject is in pain given that the “quale” of pain is deprived and inaccessible from the other person’s point of view.
This scenario exactly describes one more conceptual confusion unacceptable to the isolationists: the distinction between numerical identity and qualitative identity that applies to substances has no application whatsoever to sensations or experiences. The fact that subject A has a pain in “his” head (i.e., A’s head) and subject B has a headache in “his” head (i.e., B’s head) points to a difference in spatial location (i.e., the head of A is not the head of B) which, by applying Leibniz’s law, would imply a numerical difference. For the authors, this is just an obscure theoretical confusion: two subjects having the same pain in the same place (e.g., on the left front side of the head) is exactly what it means to have a specific pain in a particular area of the body (cf. Hacker, 1992, p. 370).
Therefore, the identity criteria of a pain include phenomenal characteristics (of how it feels, e.g., pleasant or unpleasant), intensity (of the degree of pain, e.g., light or severe) and location (of the part of the body, e.g., foot or head). If these characteristics correspond equally in subject A and subject B, then it is perfectly reasonable to say that both subjects have the same pain. As Wittgenstein said, the expression “I’m in pain” is only a statement that reiterates the fact that someone is in pain, or a “nonsense” of some philosophers—and, we could also say, of some neuroscientists—given that one is to contradict the grammatical logic of the applicability of the concept of pain (cf. Hacker, 2018, pp. 131–137).
It remains to be noted that these conceptual clarifications that we call Wittgenstein’s “private language arguments” are not, for Bennett and Hacker, a form of behaviourism in which we reduce the expression “subject x has pain because he behaves as if he were having pain”. On the contrary, Wittgenstein himself always stressed the distinction between “pain”, on the one hand, and “pain behavior”, on the other. Furthermore, he never totally rejected the idea that the mental is a fiction, but rather that a certain philosophical image of the mental is a grammatical fiction (cf. Hacker, 2018, pp. 123–126).
To conclude this analysis, it remains to point out how this Isolationist Approach interprets and responds to Mary’s thought experiment. Quite simply, on Wittgenstein’s shoulders, it is denied that Mary has learned anything new since, in fact, she could not learn because she lacks the very concept of “red” in her conceptual scheme. Even if Mary says, “the flower is red”, she is not expressing a specific experience or “quale” of red but rather is just expressing a metalinguistic belief that associates the flower with the colour red since she knows all the factual information about the colours and flowers and she knows that both “walk” in conjunction with each other. However, the important thing is to understand that, in this sense, Mary does not actually possess the experiential knowledge of the red “quale” (cf. Wittgenstein, 1977, I, p. 13).
In order for Mary to have a “quale” of the colour red, it would be necessary for her to know how to identify this colour. Since she has never been faced with the colour red, and since no one in the linguistic community to which she belongs taught her or pointed to an instantiation of red, when confronted for the first time with that colour when released, the brilliant neuroscientist will not be able to reconcile the concept of colour with the experience she is having.
Thus, we are again facing the process of conceptual-logical elucidation in relation to qualia that is the hallmark of the Isolationist Approach. Interestingly, we fully understand how the metaphilosophy of this approach influences its definition of the concept of qualia: conceptual caution is needed in interpreting this concept which should be viewed with more scepticism in contemporary research into the conscious mind.
6.1.2 The Reductionist Approach and Qualia
Next, we will look at how the Reductionist Approach and its proponents deal with the concept of qualia. Interestingly, and as analysed in Chaps. 2 and 3, we will be facing two metaphilosophies that are fundamentally opposed to each other. Should we conclude that, for this reason, the Reductionist Approach considers qualia more relevant than the previous approach? As we will note, despite having different metaphilosophies, the sceptical or at least critical view of the two approaches towards qualia is similar, albeit for different reasons.
As noted earlier, the existence of qualia—which seems to be proven by various arguments—raises a number of constraints on physicalist or materialist theories of the mental as it seems to imply that there are fundamental properties of consciousness that cannot be reduced to the purely physical. One way to avoid the problem that qualia cause to contemporary science is simply to assert their non-existence.
This will be the strategy of the reductionist approach. As seen in Chap. 3, this approach argues that, as neuroscience develops in conjunction with other scientific disciplines such as evolutionary psychology, the traditional concepts of philosophy linked to the mental—perception, sensation, emotion, qualia—are eliminated from the linguistic and conceptual scheme of these same disciplines as they lose their explanatory and predictive utility.
This position in relation to qualia is dubbed in the scientific literature as “eliminativism” precisely because, in its essence, it is the defence that qualia should be eliminated from our theories about the mental. As noted, there are several examples from the history of science that seem to demonstrate that the eliminativist strategy of incoherent concepts makes sense and is even useful to make progress on a certain object that would be causing some theoretical embarrassment (cf. Churchland, 1985, pp. 43–45).
Recalling the example of the Ptolemaic theory: a better theory does not have to explain the role of the celestial sphere—rather, it is enough to deny its existence and realize that we were facing a pseudo-problem. Analogously, Churchland argues that the same must happen with the concept of qualia: scientific advance in the study of the mental will demonstrate that the problem raised by qualia is only a pseudo-problem (cf. Churchland, 1986, pp. 292–293).2
Interestingly, the way the reductionist approach deals with the problem raised by qualia is curious. It presents merely a priori
 refutation of the phenomenon, since it cannot offer anything more substantive than such a refutation. This point has already been made in the “put up or shut up challenge” (cf. Sect. 3.​1.​6, Chap. 3), an objection that, at its heart, challenged reductionists to present a real or relevant reduction or elimination of any aspect of the conscious mind. As noted, Bickle has presented some reductions in the phenomenon of memory—but leaves out any sort of “quale”—and Churchland merely claims that a future theory will have to get rid of these mentalistic concepts.
Due to this, the only source of ideas about qualia presented by the reductionist approach is merely negative: it appears in the criticisms of the arguments for the existence of qualia, such as Mary’s argument. Thus, let us present the various reflections of reductionists on the argument and, consequently, on the nature of qualia.
Paul Churchland’s analysis of the argument begins with the idea that conceptual schemes throughout the history of science that have been shown to be deeply contingent are replaced by more and better schemes as the progress and development of particular scientific areas happen, asserting that we must “consider now the possibility of learning to describe, conceive, and introspectively apprehend the teeming intricacies of our inner lives within the conceptual framework of a matured neuroscience” (Churchland, 1985, p. 16). Churchland reconstructs Mary’s argument as follows:	(7.1)
Mary knows everything there is to know about brain states and their properties;

 

	(7.2)
It is not the case that Mary knows everything there is to know about her sensations and properties;

 




Therefore, by Leibniz’s law,	(7.3)
Sensations and their properties are different from brain states and their properties.

 



As previously discussed, Jackson’s argument suffers from an intensional fallacy: the Australian philosopher’s instantiation of knowledge is transparent and extensional in (7.1) and (7.2). But for Churchland, this is not the case at all due to two main reasons:	(i)
Even though the reference to “knowledge” is transparent in both (7.1) and (7.2), the meaning is not entirely univocal in both premises, and if so, the argument loses its validity; according to Churchland, the difference is that in (7.1) the reference to knowledge is equivalent to a set of propositions; whereas the reference to knowledge in premise (7.2) is linked to the representation of properties prior to the sublinguistic representation of experience (cf. Churchland, 1985, p. 23). If that is the case, then, making use of Frege’s distinction of modes of presentation, the form or manner in which things can be known is different from the diversity of things themselves;

 

	(ii)
Jackson assumes that even a scenario of epistemic perfection regarding brain knowledge would still leave qualia out: “Even a utopian knowledge of neuroscience must leave Mary hopelessly in the dark about the subjective qualitative nature of sensations not yet enjoyed” (Churchland, 1985, p. 25). For Churchland, the plausibility of this claim derives not from a problem with the reductionist approach in general, but rather from Jackson’s error in considering what it means to “know everything there is to know about the physical brain”; therefore, Mary might well, despite never having experienced the “quale” of a given colour, imagine what it would be like to experience that “quale” given that there is no a priori
 reason to discard this hypothesis (cf. Churchland, 1985, p. 26).

 



In addition to this distinction related to modes of presentation, Churchland also makes use of Russell’s distinction between “knowledge by acquaintance” and “knowledge by description”: between the things we have representations of and the things we only reach through denoting phrases. Accordingly, Mary learned all neuroscientific knowledge by description rather than contact; the neuroscientist learned nothing new—rather, she apprehended something through a new mode of representation that she already knew before (cf. Churchland, 1985; Tye, 1986).
In addition to this more philosophical response, Churchland also offers a pragmatic counter-argument to Mary’s argument comparing her to a wild child. Usually, a wild child grows up and lives apart from human beings in extreme isolation. If we take the fact that Mary has always lived confine in a monochromatic room seriously, and if we take into account the empirical knowledge resulting from investigations into Developmental Psychology on wild children, then we will realize that—if we literally take the thought experiment seriously—the brain and Mary’s visual system would not have learned the ability to see or know the colour red, as the brain needs to learn and develop specific mechanisms at various cellular levels—for example, it is necessary to form patterns in section V4 of the visual cortex, and that just happens by exposing the person to varying wavelengths of light, especially early in brain development.
At most, what could pragmatically happen is that Mary would only have a black and white colour experience, and this contradicts the conclusion that Mary would learn something new, namely the “quale” of the red colour. While this refutation is interesting, it fails to consider the very nature of thought experiments: they do not seek to be adequate to the contingent considerations of the natural world. Rather, they seek to problematize the modal character of certain assumed theses.3 So, is there another way to problematize Mary’s argument and the conception of qualia?
Patricia Churchland also advanced various critical approaches to Mary’s argument and, consequently, to the concept of qualia. The philosopher begins by questioning the presupposition of epistemic perfection that the thought experiment assumes:
How can I assess what Mary will know and understand if she knows everything there is to know about the brain? Everything is a lot, and it means, in all likelihood, that Mary has a radically different and deeper understanding of the brain than anything barely conceivable in our wildest flights of fancy. (Churchland, 1986, p. 332)

For the American philosopher, it doesn’t make sense to assume that there is even a “hard problem of consciousness”: why should we assume that this problem will continue to be an unintelligible mystery? Accepting that neuroscience can explain all the neurobiological processes of the mental seems to be a random assumption that consciousness or qualia will be left out of this neuroscientific explanation.
Churchland calls this type of hypothetical arguments “left-out”: they are, in essence, arguments that already assume, from the outset, what they supposedly seek to demonstrate in an impartial way. These are more sophisticated versions of “begging the question” fallacies that are not very obvious at first glance (cf. Churchland, 1996b, p. 39). There is no logical or principled impediment or any a priori
 reason to believe that consciousness is always outside the scientific sphere. There is only, at this particular moment in human history, a lack of neuroscientific knowledge to explain exactly how the brain creates and gives rise to the conscious mind.
The American philosopher gives a very clear answer to Mary’s argument, raising an analogical objection: “If a student really understands the nature of pregnancy by learning all there is to know about the causal nature of pregnancy, no one would expect the student to become pregnant thereby” (Churchland, 2005, p. 289). Now, with this analogy, Churchland intends to question the idea that the mere propositional knowledge that Mary learned in black and white prevents her from having the mechanisms of colour perception developed to be able to grasp the colour of the flower and, consequently, to have the “quale” of the red colour.
To question this mental experiment—and also to show that the fact that a mental experiment demonstrates that something is conceivable and then possible doesn’t help us to empirically investigate the conscious mind—Churchland presents another mental experiment to imply that everything seems to be allowed in this kind of logical exercise that does not take the natural world into account:
‘Deadbies’ are things composed of cells with membranes, nuclei with DNA, the usual organelles, and so forth. ‘Deadbies’ reproduce, digest, respire, metabolize, manufacture proteins, grow, and so forth, just as organisms on Earth do. Unlike us, however, ‘deadbies’ are not really alive. This is a logical possibility. So life is explanatorily independent of biology […] imagine a planet where the velocity of molecules in a gas increases, but lo and behold, its temperature does not. Does this tell us that temperature is explanatorily independent of mean molecular kinetic energy? Certainly not. What does this tell us about the actual relation between mean molecule kinetic energy and temperature in a gas? Not a single thing. (Churchland, 2002c, p. 178)

What Churchland seeks to problematize with this thought experiment is the following anti-reductionist assumption: why should we conclude that, after science has explained a particular phenomenon, there is something mysterious left out of that particular scientific picture? For the American philosopher, most thought experiments have, at their foundation, an argumentum ad ignorantiam: since we do not fully understand a phenomenon F, and since science cannot fully explain F, it follows that:	(A.1)
F can never be explained;

 




Or	(A.2)
No matter how much science develops, it will never be able to discover something relevant to deepen the understanding of F;

 




Or	(A.3)
F can never be explained in terms of properties S (cf. Churchland, 1996b, p. 41).

 



Thus, for Churchland, the fact that we currently do not know something about the nature of F does not imply that F is mysterious, out of scientific realm or eternally unintelligible. The philosopher recognizes that it is absolutely true that current neuroscience has difficulty dealing with the phenomenon of the conscious mind. But this is not due to any property or ontological characterization of it, but only to an epistemic problem linked to current knowledge:
Moreover, the mysteriousness of a problem is not a fact about the problem, it is not a metaphysical feature of the universe or it is an epistemological fact about us. It is about where we are in current science, it is about what we can and cannot understand […]. It is not a property of the problem itself. (Churchland, 1996, p. 406)

Hence, the philosopher’s bet is on scientific progress to clear up the darkness of the conscious mind, and not to assume a position of obscurity in relation to a phenomenon that is not fully understood today but which, like all phenomena previously not understood by science, may be better understood according to the development of neuroscience and technology associated with the study of the brain. Of course, Churchland is ignoring, however, the subset of failures in the history of science, which are much more numerous than the subset of cases of success, and may be committing a cognitive confirmation bias that could jeopardize the ambition assumption of the reductionist approach.
Is there any way to problematize the Churchland’s response to Mary’s argument? Torin Alter (2013) thinks there is, given that reductionist advocates make some assumptions about the argument that may be implausible. It is important to note that Jackson’s inference from Mary’s experience to the refutation of physicalism is indirect, as the experience only concludes what Mary does or does not know about the world. Thus, there is a direct inference from what Mary knows to the physicalist thesis about the nature of the world, that is, between (5.3) and (5.4), since Jackson himself qualifies physicalism as the doctrine that all information that is true about the world is physical information.
Now Churchland attacks exactly the basis of this direct inference which, according to the philosopher, is based on a principle that is implausible, namely the constitutive principle that physicalism is true only if scientific (physical) knowledge constitutes—as opposed to describing or explaining—subjective knowledge, that is, qualia (cf. Alter, 2013, p. 61).
However, such an idea is implausible: phenomenal knowledge can be non-propositional knowledge of some sort—it does not require it to be propositional knowledge per se. In the words of the reductionist:
Jackson is expecting, quite wrongly, that one form of knowledge should constitute a quite different form of knowledge. He is expecting that explicit/discursive/scientific Knowledge should somehow constitute subjective knowledge of visual experiences. But that expectation is unreasonable on its face. As well expect that your exhaustive discursive knowledge of the micro-organization of a professional golfer’s motor cortex would constitute actual practical ‘knowledge,’ on your part, of how to hit a golf ball 200 yards down the middle of the fairway, even if you have never swung a golf club before in your life. (Churchland, 2011, p. 30)

Although this way of criticizing Mary’s argument can raise several problems (cf. Alter, 2013, pp. 62–65), the most relevant part of this analysis is to understand how qualia are analysed by the Reductionism Approach: their nature is not an obstacle to a future neuroscientific theory that could reduce or even eliminate this concept by its neuroscientific counterpart. Furthermore, through focusing on the investigation of the brain and its functions we find the key to unlocking the mystery of consciousness.4
Next, let’s look at the Neurophenomenology Approach to qualia.
6.1.3 The Neurophenomenology Approach and Qualia
In Chap. 4, the Neurophenomenology Approach advanced by Francisco Varela and its supporters was analysed in detail. As noted, Varela believed that neither the third-person method of neuroscience nor the first-person method of phenomenology would suffice on its own to understand the unique and subjective nature of qualia.
Rather, it is necessary to pay attention to the foundation of the mind and the conscious experience: the structure of human experience and the access we have to the world and to ourselves through it. Thus, it is not necessary to look for an “extra ingredient” to solve the “hard problem of consciousness”: what is needed is to find bridges that connect the two domains.
We observed that this would happen from the structures offered by the phenomenological reduction and the attention given to experience when it is put into “suspension”, since only by applying this method could we be facing the real nature of conscious experience. But this method also allowed it to be intersubjectively accessible to external analysis and, equally important, could serve as a guide for third-person neuroscientific investigation itself (cf. Varela, 1996, p. 341).
The Neurophenomenology Approach has a very particular perspective on qualia as it does not accept the problem raised in the first place. The classic version of the hard problem of consciousness assumes an absolute gap between the physical and the mental, and a conceptual unity between the two levels, between the brain and consciousness, seems to be a mere mirage. Conscious experience, or qualia, are taken as phenomenal properties that are not reducible or explained by any functional or neuroscientific analysis.
Since the body is traditionally seen in a secondary way, it can only function as a mechanism of the conscious process. In this formulation of qualia, there are only two ways to go: (i) to reduce consciousness or qualia to mechanisms or brain states; or (ii) to defend a dualism of properties, assuming that qualia are irreducible to the physical.
For a defender of the Neurophenomenology Approach, this way of posing the problem is already problematic per se: the problem of qualia is posed because the way in which the problem is formulated is purely Cartesian. Along the same lines as the Isolationist Approach (presented in Chap. 2), the Neurophenomenology Approach identifies the same error in much of the current scientific investigation of consciousness: the rejection of the Cartesian dualism of substances while maintaining the conceptual framework underlying this Cartesianism.
However, for Neurophenomenology, this is a mistake that must be overcome: the problem of linking a concept of subjective consciousness to a concept of objective body/brain is a false problem. Rather, it is necessary to understand how the “living body” directly influences conscious experience and vice versa.
Therefore, if the Reductionist Approach bets on the idea that a neuronal or cerebral explanation of qualia will emerge from future research in neuroscience or will simply eliminate its concept, the Neurophenomenology Approach criticizes that prediction. Qualia and conscious experience in general cannot be explained simply with reference to the brain: rather, mental processes must be characterized in terms of dynamic processes that connect a constant interchange between the mental, body, behaviour and environment (cf. Noë, 2004, 2009).
These subjective processes are not simply reduced to the brain: consciousness “is not inside our head”, as Alva Noë famously argued. There is a persistent dance between the various parts of the equation that makes up a total explanation of the phenomenon of the mental. Furthermore, consciousness or qualia itself is directly linked to an organism that acts, that is, that behaves in the world through intentional actions. Hence, this process is not passive, as assumed by the more neurocentric approaches of the reductionist approach, but rather corporeal in interaction with the environment, in conjunction with the brain, so we can adequately explain consciousness.
In relation to qualia linked to colours, the position of the Neurophenomenology Approach is clear:
The claim is not that colour (to take the standard example), as experienced, exists purely in structure in the world (which we must learn how to “enact”, i.e., behave appropriately towards). Nor is it that colour exists purely in our minds and not really in the world […]. Rather […] it is that colour exists in our interaction with the world. (Beaton, 2013, p. 310)

Thus, the position of this approach to qualia is absolutely clear and critical of the reductionist approach:
The overall claim, then, is that terms such as “phenomenal mind” and “subjective experience” (and, indeed, terms such as “belief”, “desire”, “knowledge”, “emotion”—all personal-level mental terms) are not about brain dynamics; rather they are about the […] active relation to the world. If we keep this normative dimension in mind, then […] we may find qualia. (Beaton, 2013, p. 310)

How does this approach deal specifically with the phenomenon of subjective consciousness? A very common way of approaching qualia inquiry is to look for what we call “neuronal correlates of consciousness” (NCC) (cf. Metzinger, 2000; Rees et al., 2002). Although the term has the concept of “correlate”, the aim is to discover not merely a correlate, but that this particular neuronal structure is sufficient to account for conscious contents (cf. Kanwisher, 2001).
We adapted the following formula that formalizes the (NCC) from David Chalmers:	(NCC): x is a NCC (content) if x is a minimal neuronal representational system N, so that the representation of a content in N is sufficient, under conditions C, to represent this content in conscious experience E (cf. Chalmers, 2000, p. 31).



From the definition of (NCC), it is clear that we face an assumption that the content of consciousness x is equivalent to the neuronal content of the representational system y. This assumption is dubbed by Noë and Thompson (2004) as the “Doctrine of Corresponding Content” (dCC) which defends the following:	(dCC): For any conscious experience E, there is a representational system N, such that (i) N is the minimal neuronal representational system whose activation is sufficient for E; and (ii) there is a correspondence between the content of E and the content of N (cf. Noë & Thompson, 2004, p. 4).



From this formulation, it follows that (dCC) seeks to isolate the (NCC) for specific forms of conscious experience E’s which, although initially it may be seen as neutral in causal terms—given the concept of mere correlation—aims to determine not only the correlation, but a neurophysiological theory with necessary and sufficient causal powers of the phenomenon in question.
A relevant implication that follows from this methodological strategy is to assume that, by determining the (NCC) of a particular E, we can then generalize to other instances of E: for example, finding the (NCC) of perception can be generalized to all other mental modalities (cf. Crick & Koch, 1998).
However, for the Neurophenomenology Approach, there are several errors with this way of interpreting the (NCC) and conduct the empirical investigation according to this strategy:	(a)
Although empirical investigation has discovered some (NCC) of varied conscious states, no causal correspondence between the content of N and the content of E has been proved;

 

	(b)
It is impossible that there is even such a correspondence between the contents of N and E as they result from conceptual and category differences; such a strategy may be a mere category error (cf. Tononi & Edelman, 1998; Searle, 2004);

 

	(c)
The initial “causal neutrality” thesis is a limitation that may affect the investigation itself into the nature of conscious experience given that (i) each E (on a fraction of a second scale) involves the transient selection of a large-scale dynamic neuronal set and (ii) the global behaviour of (i) modulates and limits local neuronal activity by causally influencing mental processes and intentional action itself (cf. Thompson et al., 2005, p. 47).

 



Thus, proponents of the Neurophenomenology Approach reject the (NCC) strategy and advocate for another approach that Searle calls the “Unified Field Model” (UFM). In this model, a particular E is not constitutive of an aggregated conscious state, but of the alteration of the unified conscious field: “conscious experiences come in unified fields. In order to have a visual experience, a subject has to be conscious already and the experience is a modification of the field” (Searle, 2000, p. 572).
With this new model, we are faced with a model that focuses on the totality of neuronal activity on a large scale instead of focusing only on the (NCC) of particular E, in addition to considering that the neurophysiological processes are dynamic, influencing each other and the very contents of conscious experience and, finally, brain activity is considered not only in transitive, but also intransitive, conscious states (cf. Thompson et al., 2005, p. 48). In the words of the authors:
Neurophenomenology is consistent with the unified field model. As Searle notes, according to the unified field approach, “what we have to look for is some massive activity of the brain capable of producing a unified holistic conscious experience”. One of the working hypotheses of neurophenomenology is that this massive activity is large-scale integration via phase synchrony (or more complex forms of generalized synchrony). This global self-organization is metastable (new patterns constantly arise without the system settling down into any one of them), rapid (occurring on a time scale of 100 to 300 milliseconds), and constitutes a fundamental pole of integration for the selection and modulation of local neuronal activity. (Thompson et al., 2005, p. 48)

Therefore, the thesis of the Neurophenomenology Approach in relation to qualia or conscious experience is clear: these can be investigated as long as there is a holistic, unified and corporeal approach to conscious experience, not by merely reducing it to particularly isolated and static neuronal systems.
To conclude, what is then the position of this approach in relation to Mary’s argument? First, the Neurophenomenology Approach does not accept, as previously seen, the gap that supposedly gave rise to the problem between the first- and third-person perspective in the first instance: instead of seeking to “close” this gap, this approach seeks a “bridge” (cf. Chap. 4).
A direct answer to the argument is advanced by Thompson (1992): thought experiments, as described by Jackson, are impossible to be taken seriously due to methodological or descriptive flaws. The fact that Mary was confined to a monochromatic room would not prevent her from not seeing the “quale” of a particular colour, as she could still see colours when dreaming, or by rubbing her eyes, or even by perceiving after-images from the perception of light (cf. Thompson, 1992, p. 322).
For Thompson, the way in which qualia are defined by Jackson in Mary’s experience collides with his ideas regarding the conscious mind. First, if qualia are non-relational and if they are phenomenal qualities without any intention to the world, then they have nothing to do with our everyday conscious experience and therefore, in this sense, the Neurophenomenology Approach would deny the relevance of qualia. However, let us see how the metaphilosophy of this approach influences the very definition of qualia. If qualia are not defined as in this first sense, but are simply identified as the qualitative characteristics of experience, then it makes sense to use this concept, provided it is understood as a corporeal concept, relational and linked to the world by the intentionality of its experience (cf. Thompson, 1992, p. 344).
Thompson ends up sharply criticizing Mary’s thought experiment, stating:
The methodological moral to be drawn is that we should not pursue our investigations in the philosophy of mind by advancing a priori arguments about what science will and will not be able to tell us about our experience and the experiences of other sentient creatures. The only way we will ever know what science can tell us is by doing the science. Doing the science does not mean abandoning the philosophy, but it does mean that our philosophical explorations should not involve unconstrained thought experiments and unargued appeals to intuitions about mysterious properties. Knowledge of the qualitative features of conscious experience, whether scientific or otherwise, can never be had unless we begin from a more accurate and faithful portrayal than that found in Jackson’s knowledge argument and many current discussions of qualia. (Thompson, 1992, p. 345)

And this criticism makes sense if we frame it from the metaphilosophy of the Neurophenomenology Approach, especially its naturalistic bias that the problem of consciousness needs the intervention of both scientific and philosophical research to be resolved.5
Finally, let us analyse the last investigated approach to which we will pay systematic attention, realizing how qualia fit into the multidisciplinary strategy of the Non-Reductive Neurophilosophy Approach.
6.1.4 The Non-Reductive Neurophilosophy Approach and Qualia
As discussed in detail in Chap. 5, the Non-Reductive Neurophilosophy Approach put forward by Georg Northoff seeks to iteratively cross philosophical inquiry with neuroscientific inquiry, proposing truly neurophilosophical working hypotheses.
Along this lines, this approach will make research more precise and focused on the qualia of the four approaches analysed here. The strategy will involve investigating qualia—and consciousness in general—when it is not present: analysing the neuronal mechanisms in patients who are in a vegetative state (VS). Why choose patients in (VS) to study qualia? These patients lost their ability to have any subjective experience so, if we investigate neuronal changes and alterations, we may have an indirect way of understanding what mechanisms are involved in the brain/body that imply the manifestation of qualia.
At this point, a relevant distinction emerges that needs to be made explicit: between (8.1) the contents of consciousness, (8.2) the level of consciousness and, finally, (8.3) the form of consciousness. In relation to (8.1), we are dealing with what lies within the phenomenal domain of individualized subjective experience. In (8.2) we are faced with altered levels or degrees of consciousness, in which (8.1) can be taken as clearer or more distinct depending on the actual level of consciousness. Finally, in (8.3) we are faced with the form of consciousness, its structure or spatiotemporal organization where external and internal stimuli interact, being particularly linked, as shall be seen, to the intrinsic activity of the brain or to the resting state of the brain (cf. Northoff, 2014a, p. 415).
A study by Steven Laureys’ team (cf. Vanhaudenhuyse et al., 2010) investigated functional connectivity (FC) in the resting state (connected to the Default Mode Network) using functional magnetic resonance imaging (fMRI). The study involved perfectly healthy patients and patients in troubled states of consciousness: one patient in a locked-in syndrome; four patients in a minimally conscious state; four patients in a vegetative state and, finally, five patients in a coma (unconscious).
The first step of the study was to understand exactly the functional connectivity (FC) of the (DMN) in general—it was observed high (FC) in the regions of:	Anterior midline (anterior cingulate cortex, ventromedial prefrontal cortex, subgenual and dorsomedial anterior cingulate cortex);

	Posterior midline (posterior cingulate cortex, precuneus, retrosplenial cortex);

	Temporal medial (hippocampus and parahippocampus);

	Bilateral temporoparietal junction.



It was in the posterior midline that the (FC) was higher compared to the other regions (cf. Northoff, 2014a, p. 415).
The second step was to divide the patients by their level of consciousness to analyse how the (FC) would vary according to different levels of consciousness (e.g., healthy patients and patients in a vegetative state). The results were interesting: in descending order, the (FC) was higher in the (DMN) (in conjunction with the thalamus and brainstem) in (i) healthy patients; then, (ii) the incarcerated patients had (FC) levels very similar to (i). On the contrary, (iii) patients in a minimally conscious state exhibited lower (FC) levels; (iv) patients in a vegetative state had levels of (FC) even lower than (iii). And, finally, (iv) patients in coma did not have a relevant (FC) (cf. Vanhaudenhuyse et al., 2010, p. 167).
These results point to a direct interdependence between the degree of (FC) in the (DMN) and the degree of consciousness. In patients in (VS), it was clear the decrease in (FC) throughout the brain, including the brainstem, the thalamus and particularly in the midline structures such as the nucleus of the (DMN) (cf. Boly et al., 2009). These results are in line with other similar studies that point to the same results in patients in (VS) (cf. Silva et al., 2010; Huang et al., 2013; Laureys & Schiff, 2012). Furthermore, one brain-dead patient did not show any long-distance (FC), that is, in the brain in general, only correlations at the local level having been identified. Finally, the relevance of the thalamus in patients in (VS) was also confirmed by the recovery of one of the patients in (VS) who, having been electrically stimulated in that region, regained consciousness (cf. Schiff, 2009, 2010).
Either spatially or temporally, (FC) is more localized in specific brain regions and is less generalized by it, not extending as much to other brain regions in (VS) patients compared to healthy patients. Furthermore, high-frequency oscillations are also reduced in patients (VS), although low-frequency frequencies remain somewhat conserved (cf. Northoff, 2014b, p. 422). In the words of the neurophilosopher:
To put it metaphorically, the level of spatial and temporal noise and fuzz in the resting state signifying rest–rest interaction seems to be significantly reduced in VS. The resting state is, metaphorically speaking, more silent in VS. There is only one lonely child silently playing in the room of the brain’s resting state in VS as compared to the loud chatter of the 20 children playing in the room of the resting state in the healthy brain. (Northoff, 2014b, p. 422)

Based on these data (and others), Northoff proposes a biophysical-computational spectrum of the brain (see Fig. 6.1).[image: ]
Fig. 6.1Biophysical-computational spectrum of the brain: constituted by the minimum and maximum limits of the activity level in the resting state. BD = brain dead; CS = state of coma; VS = vegetative state; MCS = minimally conscious state; HS = healthy patients (adapted from Northoff, 2014b, p. 426)


Thus, there is a direct dependence relationship between the level of consciousness and the resting state: the first depends on the second, which may, in turn, influence the ability to change this resting state. The level of dependence will depend on the specific position in the biophysical-computational spectrum of the brain.
As indicated in Fig. 6.1, the highest level of consciousness is related not to the extremes of the spectrum—the higher or lower threshold of resting activity of the brain—but, rather, lies in the middle of these two extremes (in the part centre of the graph in Fig. 6.1). This will lead the neurophilosopher to come up with the “biophysical spectrum of consciousness hypothesis”. What does such a hypothesis say? The hypothesis proposes that the current position of the resting state in relation to the biophysical-computational spectrum of the brain is directly linked to the possible degree of consciousness (cf. Northoff, 2014b, p. 427).
Northoff links this hypothesis to a second one: the “coding hypothesis based on difference in consciousness”—here it is proposed that the level or state of consciousness is directly linked to the degree of coding difference during the resting state of the brain or during stimulus-induced activity. The neurophilosopher’s thesis predicts that greater differences in degrees of coding will make possible greater coding of spatial and temporal differences in neuronal activity. The greater these differences, the greater the associated level of consciousness (cf. Northoff, 2014b, p. 432).
How can the two hypotheses just mentioned be crossed? Let’s look at the author’s words:
How is the ‘difference-based coding hypothesis of consciousness’ related to the ‘biophysical spectrum hypothesis of consciousness’? I proposed the degree of global metabolism and thus the energy supply to be central in determining the resting state’s ‘position’ relative to the brain’s biophysical-computational […]. The more metabolism, the more likely the resting state’s operation may be ‘located’ in the middle of the biophysical-computational spectrum. At the same time, the metabolism and the energy supply were supposed to be relevant in predisposing the degree of possible difference-based coding; higher degrees of energy supply are supposed to accompany higher degrees of difference-based coding and the consequent encoding of larger spatial and temporal differences into neural activity. And, as already said before, the larger the encoded differences, the higher the level of consciousness that can possibly be assigned to the newly resulting neural activity. (Northoff, 2014b, p. 434)

So, in short: the neuronal reactivity or propensity to change activity from the resting state is directly related to the degree of consciousness and indirectly related to qualia. How do all these neuroscientific details connect to qualia, the focus of this section?
Northoff suggests that qualia are linked to the degree of spatial and temporal differences encoded in neuronal activity: the higher the encoded spatial and temporal differences, the greater degree of subjectivity the particular conscious experience will have. Furthermore, spatial and temporal differences depend on statistical frequency distributions of different stimuli or resting activity across discrete points in time and space. Therefore, qualia in this Non-Reductive Neurophilosophy Approach are seen as having a (i) spatiotemporal and (ii) statistical nature, as they are dependent on the brain’s particular coding strategy (cf. Northoff, 2014b, p. 436).
What does it mean to characterize qualia as spatiotemporal? It means that, intrinsically, qualia have a homogeneous and unified spatial and temporal nature, rather than a discrete and distinct nature. This spatial and temporal characterization will be related, as previously seen, with the activity of the resting state and its interaction with external stimuli. An implication of this definition of qualia is that if this spatiotemporal structure is missing, then the association of a subjective qualitative character with a particular stimulus will be also missing.
Consider, for example, patients in (VS): due to the lack of energy supply, the activity of the resting state and the spatiotemporal structures connected to it are “frozen”, not allowing them to adapt to the stimuli exteroceptive and interoceptive. Thus, it is important to note that the resting state, by itself, is not enough to understand the intrinsic nature of qualia: it is necessary, rather, to cross the resting state of the brain with the spatiotemporal structures and their various layers and interactions for this to be characterized as a necessary condition of qualia (cf. Northoff, 2014b, p. 480).
A second important lesson regarding qualia is Northoff’s critique of the conventional conceptions of qualia used by philosophers and neuroscientists alike: these are often merely connected to external stimuli, as in the case of Mary’s argument. Now, Northoff does not agree with this argument, because it presupposes an approach to qualia based merely on the extrinsic stimulus and its stimulus-induced activity, neglecting the importance of the resting state, the interaction of the stimulus with it and, finally, the relevance of the spatiotemporal structure between the world (stimulus) and the brain (rest).
Although this conventional way of investigating qualia may lead to empirically plausible neuroscientific hypotheses, and characterizing mere external stimulus as a sufficient condition for qualia, these hypotheses cannot explain why these neuronal mechanisms are associated with a particular conscious subjective experience—a “quale”—rather than a non-conscious experience. Thus, Northoff criticizes the assumption—which is manifested to a greater degree in the Reductionist Approach and to a lesser extent in the Neurophenomenology Approach—of assuming that the stimulus is necessarily related (whether external in the first case or more internal in the second) with a specific “quale”. It is precisely this assumption that leads much of the philosophy of mind and of neuroscience today to postulate the “explanatory gap” (cf. Northoff, 2014b, p. 481).
Northoff, by focusing less on the stimulus itself, but more on the resting state and its corresponding activity, thinks he has avoided this gap, affirming a spatial-temporal and statistical conception of the interaction between rest and stimulus that explains that, if this interaction is in the right balance (in different frequencies and brain waves), it will allow conditions for the association of a “quale” to a stimulus and, therefore, make this relationship necessary.
According to Northoff, this is something that the previous conception would have difficulty to explain: “Due to the choice of the ‘right’ starting points, the brain’s encoding strategy and the spatiotemporal structure of its intrinsic activity, the question of the ‘explanatory gap’ cannot even be raised anymore” (Northoff, 2014b, p. 483).
Finally, qualia are taken by this Non-Reductive Neurophilosophy Approach as relational. This conclusion comes from the analysis of the interactions between body stimuli (interoceptive) and environmental stimuli (exteroceptive). Northoff argues that there are no purely interoceptive or purely exteroceptive stimuli. Rather, we are faced with an interactive spectrum in which a more bodily stimulus is incorporated into the neuronal activity itself, affecting spatiotemporal structures which, in turn, have already been affected and altered by more external stimuli.
Northoff achieves this characterization of qualia from investigations in patients (VS) that showed high degrees of coding of external stimuli but low degrees of coding of differences between activity induced by that stimulus and resting state activity. This difference explains why these patients would not have any qualia associated with stimuli processing and thus demonstrates that an “isolated” characterization of qualia is implausible, whereas, on the contrary, their relational nature is confirmed by empirical investigations in question (cf. Northoff, 2014b, p. 527).
Thus, the advocate of the Non-Reductive Neurophilosophy Approach concludes:
This means that […] qualia and consciousness are supposed to result from this statistically and spatiotemporal based “virtual” linkage between brain, body, and environment. Qualia are thus intrinsically relational; this implies that qualia would be impossible without such statistically and spatiotemporal based “virtual” linkage between brain, body, and environment. (Northoff, 2014b, p. 528)

This also helps us to understand why Northoff is sceptical about Mary’s thought experiment: we are facing an organism whose spatiotemporal structure is perfectly misaligned, where qualia are seen as mere presupposed associations to external stimuli—for example, to see the red flower—and where the interaction with the activity of the resting state is considered irrelevant.
To conclude, it must be noted that Northoff may be very close to committing a mistake that he himself points out to previous approaches: that of confusing the concept of “correlation” with the concept of “causality”. Given his deeply focused attention on investigations of brain activity, the way in which the neurophilosopher sometimes refers to various discoveries, linking them directly to conscious experience, should arouse some suspicion. The mistake lies in, on the one hand, criticizing the focus of reductionist explanations on the neuronal, assuming that this explanation has a causal—and not merely correlational—force, but, on the other, making use of similar neuroscientific studies that may be pointing to mere correlations between data, and not a direct causality between them.
However, it was also clear that the advocate of the Non-Reductive Neurophilosophy Approach somehow manages to reconcile the previous three approaches in a particularly creative way. Regarding the Isolationist Approach, Northoff agrees that it is a mistake to confuse or even reduce the philosophical work to neuroscientific work. In relation to the Reductionist Approach, he agrees that brain and neurophysiological investigation is of fundamental importance to the study of the conscious mind. However, this importance must be distributed with the relevance of the role of the body and the environment in the construction of this conscious mind—a lesson that Northoff draws from the Neurophenomenology Approach.
Finally, it should be noted that this approach seeks to fit both the conceptual and the empirical level and, therefore, the advanced characterization of qualia represents, in relation to the approaches analysed above, greater conceptual and empirical plausibility and, therefore, deserves our preferred bet.
It remains to analyse, briefly, how the four approaches define the neuroscientific concept of “information” in order to conclude this investigation.
6.2 Concept of “Information” and the Various Approaches
The concept of Information is a multifaceted concept that, due to its multidisciplinary nature, will be difficult to specify in each of the approaches, as it is not primarily a central concept, although it may play a relevant role in secondary terms.
The first reference we find to the concept of information appears in Plato, being a concept linked to his theory of knowledge and ontological theory of forms. When Cicero and Augustine of Hippo discussed Platonic theory, they used the terms “informae” and “information” to describe a variety of Greek terms such as eidos, idea, typos, morphe and prolepsis, the actual word containing a direct reference to morphe (form): in-form-ation (cf. Capurro & Hjørland, 2003). Capurro (1978) explores in great detail the Greek and Latin origins of the concept of information and its development, so we avoid recreating that same story here.
Although its story is long and complex, what the concept of information raises is a conceptual caveat due to its profoundly multidisciplinarity and, therefore, ambiguous nature. We are, therefore, on the side of Bogdan (1994) who stated the following about this intricate concept:
My skepticism about a definitive analysis of information acknowledges the infamous versatility of information. The notion of information has been taken to characterize a measure of physical organization (or decrease in entropy), a pattern of communication between source and receiver, a form of control and feedback, the probability of a message being transmitted over a communication channel, the content of a cognitive state, the meaning of a linguistic form, or the reduction of an uncertainty. These concepts of information are defined in various theories such as physics, thermodynamics, communication theory, cybernetics, statistical information theory, psychology, inductive logic, and so on. There seems to be no unique idea of information upon which these various concepts converge and hence no proprietary theory of information. (Bogdan, 1994, p. 53)

While it would be interesting to detail the history of the concept of information, we refer to Adriaans (2020), Capurro (1978) and Capurro and Hjørland (2003) since the most relevant thing is to briefly understand how the different approaches analysed so far make use of the concept of information in their methodologies.
Since the cognitive revolution of 1956, a research paradigm in psychology called the “information processing paradigm” has been founded (cf. Gärdenfors, 1999; Franklin, 1995; Gardner, 1983, 1985). In this sense, the concept of information is taken as a scientific concept that emerges from any object whose nature can be qualitatively measured or can be quantified.
Thus, we can move forward with the way the Reductionist Approach views this concept. Giving it a reductionist slant, this approach defines the concept of information as the ability of the human being—and especially the central nervous system or the brain—to extract data from properties physical and chemical sensory stimuli.
Let us observe, in Churchland’s words, this reductionist attitude towards the concept of information within its Reductionist Approach:
If we want to understand the nature of the information processing that underlies such functions as thinking and sensorimotor control, our theories must be constrained by how neurons are in fact orchestrated, and we cannot understand that without knowing a good deal about neurons themselves, about their connections to other neurons, and about how they form these connections. (Churchland, 1986, p. 36)

The concept of “information” is used by Churchland more than 166 times in her main book: most of them share the reductionist sense in which information refers to a purely neuronal concept, and the subject of the predication of this concept is, in most cases, the neuron and, to a lesser extent, the brain.
This reductionist way of defining this concept will be criticized in two ways:	(i)
The Isolationist Approach, following its central metaphilosophical project, argues that the concept of “information processing” has an indirect origin in Cartesianism, as previously analysed in detail, but that it was adapted by the computational revolution: psychological predicates that are poorly applied to the brain are also applied to machines and, consequently, one speaks of “information processing” (cf. Bennett & Hacker, 2003, p. 386), something that, for the authors, is no more than a conceptual confusion resulting from the legacy of the computational and cognitive revolution. Furthermore, Hacker notes that the conception of the brain as an organ whose function is to process information—as asserted by the Reductionist Approach—as being a mere incoherent variant of the “old empiricist conception” of how the human being acquires information (cf. Smit & Hacker, 2014, p. 1098) given that (a) it is contradictory to claim that the brain receives “unprocessed information” that would then be processed in some way as the concept of “information processing” supposes; and (b) neither the brain nor any part of it—for example, the neuron—processes information since we do not see with our brains, but with our eyes, nor do we walk with our brain’s information processing, but with our legs (cf. Smit & Hacker, 2014, p. 1099);

 

	(ii)
The Neurophenomenology Approach, on the other hand, rejects the reductionism of the concept of information, arguing that it should be understood in a more historical, cultural and holistic way (cf. Karpatschof, 2000). At its base is the criticism that the nervous system, contrary to what is asserted by the Reductionist Approach, does not process information but rather creates its meaning: cognition in general must be understood as corporeal and relational to the environment; a Reductionist Approach to the concept of information will focus only on the central nervous system’s processing of that information, leaving out information that may be at least relevant and at most absolutely fundamental to understanding conscious experience (cf. Gordon, 2013). Alva Noë identifies the idea that the brain is an information processing machine with a computational theory of mind that is mistaken for the reasons analysed in Chap. 4. In his words: “the brain […] doesn’t know anything […] it has no capacity to make inferences about anything, let alone inferences about the remote environmental […]. We—adult humans and other animals—think; we see; we feel; we infer” (Noë, 2009, p. 161).

 



Now, it is clear that, at its foundation and although starting from a dissimilar metaphilosophy, the critique of the Isolationist and Neurophenomenological approaches to the reductionist concept of information is quite similar. Therefore, the position of Northoff’s approach in relation to the concept of information remains to be analysed, which will be placed alongside an influential theory in current neuroscience: the Integrated Information Theory (IIT).
One of the most influential theories of contemporary neuroscience was founded by Tononi (2004, 2008), which defends the idea that a specific amount of integrated information is directly related to consciousness. For this theory, a conscious experience happens when there is a very high integration of information in certain regions of the brain: “the level of consciousness of a physical system is related to the repertoire of causal states (information) available to the system as a whole (integration)” (Tononi & Koch, 2008, p. 253).
How did these neuroscientists reach this conclusion? Based on empirical work about the relationship between sleep and brain activity, Tononi thinks he has found several pieces of evidence to show that the integration of information in thalamocortical circuits appears to have a fundamental implication in the emergence of consciousness given that when they are interrupted—as in non-REM sleep, in anaesthesia or in patients in (VS)—the level of consciousness is also interrupted.
Thus, for advocates of (IIT), the integration of information is a sufficient condition to induce consciousness and its particular states, the theory being seen as a theory about the (NCC) with causal powers. However, the Non-Reductive Neurophilosophy Approach focuses rather on the necessary conditions of consciousness, that is, on the neuronal and bodily conditions that are necessarily present for there to be a conscious experience in an organism.
For Northoff, his approach is not necessarily contrary or sceptical in relation to the (IIT) project: rather, the neurophilosopher prefers to argue that there is a complementarity between his theory and the former. An important difference, however, is the starting point of the two approaches: while (IIT) infers from phenomenal activity—quantified mathematically6—to neuronal characteristics, the Non-Reductive Neurophilosophy Approach reverses the process, inferring from the intrinsic characteristics of neuronal activity, the phenomenal activity itself or consciousness (cf. Northoff, 2014a, p. 545).
Therefore, Northoff appears to be more optimistic about the usefulness of the concept of information in his research. Although he does not see it as merely reductionist in the way that the Reductionist Approach advocates, the neurophilosopher of Ottawa takes this concept into account as having a very relevant conceptual, descriptive and predictive utility. But he urges to point out how his approach makes use of the concept of information: unlike both the Reductionist Approach and the Theory of Information Integration, Northoff does not look at this concept for “itself”. Rather, for Northoff, information processing is the result of several pre-processings that occur in the resting state activity of the brain and that will directly influence, on a second level, the information processing itself.
Thus, the author does not defend the idea that processing a high amount of information in a given area of the brain is enough to induce the conscious experience—something that (IIT) infers directly and the Reductionist Approach indirectly—but it is necessary, rather, to take into account (i) what happens before (the pre-processes) the information processing of a given stimulus happens and (ii) what happens after (the post-processes) the stimulus processing.
See the following example (see Fig. 6.2) of brain activity in a randomly chosen area of the brain.[image: ]
Fig. 6.2Example of neuronal activity


Now, the relevant difference between the two approaches is exactly the attention or empirical relevance that different parts of the graph’s neuronal activity curve have for each approach: the Reductionist Approach and the (IIT) focus only on the direct alteration of the signal or of information processing (between the dashed lines in Fig. 6.3), without giving much importance to what happens before this peak or what happens after that. The Non-Reductive Neurophilosophy Approach, in addition to considering the part of neuronal activity between dashed lines as relevant, also considers it essential to understanding both what happens before the signal peak and what happens after it, since it is assumed that what happens between the dashed lines is profoundly influenced both by what happens prior to the information processing itself and by what happens afterwards (see Fig. 6.3).[image: ]
Fig. 6.3Example of the analysis differences between the Reductionist Approach and the Non-Reductive Neurophilosophy Approach


Offering a simple example: for the Reductionism Approach, it is interesting to understand the differences in neuronal activity in distinct brain regions through stimulus-induction mechanisms, focusing only on those alterations and changes that the stimulus provokes in the local neuronal activity. However, for Northoff, this is not enough: it is necessary to understand that this change is already influenced by the levels of neuronal activity of the resting state of the brain—and its spontaneous activity—and that these levels will influence positively or negatively the very information processing of the induced stimulus.
This is why this approach has a specific focus on mental illness: we exactly perceive this methodological difference when, for example, there are various reactions to the same stimulus by patients with dissimilar mental disorders. For example, the same stimulus x can cause a high neuronal excitation in a schizophrenic patient who interprets it as a sign of some auditory hallucination. However, exactly the same stimulus x can provoke a high neuronal inhibition in a patient in a deep depressive state that totally disregards the value of that stimulus.
With this example, we understand the main differences between the different approaches and how the Non-Reductive Neurophilosophy Approach can be an approach with both conceptual and empirical instruments more fine-tuned to deal with the various problems that the conscious mind has being causing to contemporary science.
As we indicated earlier, this conclusion stems from the relevance of the various arguments advanced by the previous approaches: conceptual rigour is necessary (cf. Chap. 2); empirical rigour is necessary (cf. Chap. 3); a corporeal approach is needed (cf. Chap. 4); but only the balanced set of these necessary conditions is able to offer a methodological added value—and a sufficient condition—for investigating the various mental phenomena

.
6.3 Conclusion
This chapter was dedicated to the analysis of the second part of the book: how the approaches analysed in the first part of the book (namely the Isolationist Approach, the Reductionist Approach, the Neurophenomenology Approach and the Non-Reductive Neurophilosophy Approach) define or interpret two central concepts: the philosophical concept of qualia and the neuroscientific concept of information.
Regarding the concept of qualia, we noted the diversity of possible definitions that can be found in the scientific literature on the subject, as well as the connection of this concept to one of the most famous thought experiments in the philosophy of mind: Mary’s argument or the Argument from Knowledge, advanced by Frank Jackson.
Regarding the Isolationist Approach, a certain scepticism was noticed regarding the usefulness of this concept, especially if it is seen as something ineffable and unspeakable, given that, on Wittgenstein’s shoulders, the defenders of this approach reject any concept that has in its essence a nature intrinsically private. The Reductionist Approach, on the other hand, sought to simply deny the concept altogether, believing that it will be reduced or even eliminated from the conceptual scheme that will emerge on the mental and the brain in the future.
In the opposite sense, the Neurophenomenology Approach argues that the concept cannot be understood as reduced to the brain, but that it should be seen as a concept that encompasses both the brain’s interaction with the body and its interaction with the environment. Finally, the Non-Reductive Neurophilosophy Approach attempted to present a more empirical analysis of qualia, trying to understand how neuronal mechanisms can vary with varying degrees of consciousness in different patients with injuries.
To conclude, the concept of information was noted to be a concept used in several disciplines, and its most useful meaning would be the meaning of “information processing”. Thus, how this concept is interpreted or defined by the different approaches was analysed: the Reductionist Approach reduces the concept to a mere exchange of information between neurons. Interestingly, both the Isolationist Approach and the Neurophenomenology Approach raised the same criticism (but for different reasons): it makes no sense to apply the predicate of “information processing” to subjects as “neurons”. Finally, the Non-Reductive Neurophilosophy Approach attempted to define the concept in a holistic and integrative way.
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Footnotes
1However, the use of the term was not original. The singular of the concept, “quale”, is used during the medieval period in Latin. According to the Oxford English Dictionary, the term is first used in the English language in 1834, by Abraham Tucker (cf. Tucker, 1834, p. 462). An excellent study of the origin of the term can be found in Keeley (2009, pp. 71–89).

 

2As seen above, the success of conceptual changes in certain scientific areas (e.g., physics) does not oblige the same to happen in others (e.g., neuroscience). Furthermore, past success does not guarantee future success.

 

3Thought experiences are used in various disciplines to investigate various subjects, for example, in economics (cf. Thoma, 2016, pp. 129–146), in pre-Socratic philosophy (cf. Rescher, 1991, pp. 31–42) or in science and ethics (cf. Shepard, 2008, pp. 3–35). Two fundamental works on the nature and usefulness of mental experiments are Sorensen (1992) and Stuart et al. (2018).

 

4For those who advocate an approach based on empirical and rigorous knowledge, this is a very mystical and even deeply unscientific thesis on this particular point. Qualia and consciousness are no longer a problem for this approach because the methodological framework no longer postulates these same entities. This is something that has to be proven and cannot be assumed from the outset, as it seems to be the case. We are thus facing a “methodological begging the question” that must be criticized.

 

5There are, however, numerous success stories in which thought experiments have helped or guided the scientific progress of certain problems. Some famous examples include Lucretius throwing a spear at the edge of the universe, Maxwell’s demon, Einstein’s elevator, Schrödinger’s cat, Newton’s bucket and cannonball, Heisenberg’s microscope, falling bodies of Galileo or the Prisoner’s Dilemma (cf. Stuart et al., 2018, p. 1; Ylikoski, 2003, pp. 35–59; Van Dyck, 2003, pp. 1–21), so Thompson would need to point out a specific refutation of this particular thought experiment, instead of advancing with general scepticism

 to all thought experiments in general.

 

6The central assertion of the theory is that a system is conscious if it has a property called Φ, or phi, which is a measure that can be mathematically quantified of the system’s “integrated information”. Phi corresponds to the feedback and interdependence of different parts of a system (which can be biological or non-biological) (cf. Tononi, 2004, p. 42, 2008, pp. 216–240).

 



Conclusion
The path taken so far has sought to investigate the problem of the methodological relationship between philosophical investigation and neuroscientific investigation. In Chap. 1, we analysed how this problem arises in contemporary research on the studies of the mental and neuronal, in addition to several adjacent aspects, such as the main research questions carried out in philosophy of neuroscience, metaphilosophy and, very briefly, in contemporary neuroscience.
We then moved forward with the first answer to the methodological problem, the Isolationist Approach, which, at its heart, denies that there is even a problem since, for its proponents, philosophical work and neuroscientific work are clearly separated in essence and any attempt to reconcile the two on the same level will be doomed to failure or to be classified as a mere conceptual confusion. We noted the influence of a certain interpretation of Wittgenstein and the metaphilosophical assumptions that support this approach. We ended the analysis of this Isolationist Approach by raising some objections that point to a very traditional way of defining both philosophical and neuroscientific research that may be out of date in light of the progress in this area of study.
In this way, we moved to the analysis of the Reductionist Approach, examining how reduction can be conceived (as translation, derivation or explanation) and how reduction is defined by Patricia Churchland and John Bickle—the two main authors who defend this approach. We continued with the relationship of the theory of Folk Psychology and the need to have a theory (and not a particular phenomenon) that can be reduced to a future theory of Neuroscience and, finally, the various aspects and characteristics of intertheoretical reduction. Furthermore, we dissected the main objections raised to this approach, such as the defence that the candidate theory defended by these authors to be reduced, the theory of Folk Psychology, may not be considered a theory at all, which would prevent the reduction of a theory to another, something that underlies the Reductionist Approach. Finally, we realized that the metaphilosophical presuppositions of this methodological position may be mistaken since, contrary to the Isolationism of the previous position, a direct link between the philosophical work and the neuroscientific work is defended, namely the reduction of the first to the second. This is something that, for many authors, is philosophically and scientifically problematic, such as the two approaches subsequently analysed.
One of these authors critical of the Reductionist position is Francisco Varela, the founder of the third approach analysed above, the Neurophenomenology Approach. We observed the influence of Husserl’s phenomenology, the importance of the body (as opposed to focusing only on the brain) that comes from the research advanced by Merleau-Ponty or the importance of the theses defended by the 4E’s approach and the way in which they influence the detailed methodological proposal by Varela. We noted some examples of contemporary research in Neuroscience to demonstrate the applicability of this approach, such as the case of binocular rivalry or the self in Evan Thompson, as well as three pragmatic lessons that Neurophenomenology must follow to be epistemically relevant. We ended the analysis of this approach with some objections, such as the dubious connection to the obscure concept of “introspection”, an unclear answer on how to deal with the explanatorygap problem or the fact that we are facing an approach that, in its basic assumption, presents a metaphilosophy that is at least inconclusive and at most incoherent.
A second author critical of the Reductionist position is Georg Northoff, the advocate of the Non-Reductive Neurophilosophy Approach, a position that seeks to balance the two extremes of the methodological problem, that is, it seeks to methodologically balance both philosophical and neuroscientific work in a coherent methodology. To this end, Northoff advances a series of principles—asymmetry, bidirectionality and transdisciplinarycircularity—that will underpin the idiosyncratic nature of the neurophilosophical hypothesis. We also noted the difference between this approach and the Reductionist Approach, namely the fact that the latter is an approach that is reduced to the brain and the previous is only based on the brain, but does not reduce its research focus to it, defending, thus, a First-Person Neuroscience in opposition to a Third-Person Neuroscience. We advanced with several examples that show the global and diverse character that this approach possesses, having an explanatory power of vast potential, being able to explain, for example, the self, emotions and even the relationship of the self with the COVID-19. To close the analysis of this approach, we explored the main objections that can be raised to it, namely the thesis that, on the shoulders of the Isolationist Approach, this approach may be confusing levels and categories of analysis. The objection that, although the methodological hypothesis advanced by this approach is interesting—given that it seeks to have a methodological exceptionality not being reduced to either philosophical or neuroscientific work, but being in the midst of both in a constant iterative crossover—we may be facing a methodology that cannot impact neither philosophical nor neuroscientific research, precisely because it is different from both. Finally, we analysed the objection that this approach may present an imprecise metaphilosophy, which may raise doubts regarding its difference between the approaches analysed previously, such as, on the one hand, the Reductionist Approach or the Neurophenomenology Approach. We conclude with the defence that the Non-Reductive Neurophilosophy Approach seems to be an approach that manages to incorporate the various positive points of the three previous approaches without dealing with their most negative aspects.
Of course, you don’t need to agree in specific with the Non-Reductive Approach presented here. I predict that different versions will appear in the future. But the most important thing is that those versions will be based on the main intuition of this non-reductivemethodology: that only by combining philosophy and neuroscience one can make real progress in the study of the nature of the mind and its relationship with the brain and the environment.
After analysing the four approaches that try to answer or deal with the methodological problem of the relationship between philosophy and neuroscience, we tried to understand how two concepts from the two areas—on the philosophy side, the concept of qualia, and on the Neuroscience side, the concept of information—are defined by each approach. The concept of qualia is explicitly explored by each approach, which made it possible to identify how the metaphilosophical assumptions of each approach directly influence the definitions of qualia. In relation to the concept of information, we noted that, as it is a concept used in several areas, we found a theoretical obstacle given that the analysed approaches did not have an explicit or central definition of this concept in their investigations. Nevertheless, we explained how the concept of information is used within the neuroscientific concept of “information processing”, examining the position of each approach and how they directly influence the definition of that concept.
The most relevant discovery of this research is that it is clear how the authors’ metaphilosophical positions, often taken implicitly or unconsciously, directly or indirectly influence their methodological positions in the relationship between philosophy and neuroscience, on the one hand, and how they investigate the various phenomena and concepts in their area of investigation, such as the concept of qualia or information, on the other hand.
But more importantly, we understood how the relationship between philosophy and neuroscience should not be considered as a “solo” dancing between them. On the contrary, and following the dancing metaphor, we should consider it more as a sort of “tango”, where each of the “partners” try to adjust their rhythm and style to the other partner. It is my belief that, once you take this “tango” relationship into account, progress in the study of the conscious brain can occur. Once you understand that we need both philosophy and neuroscience to address the hard problems of the mind, wonderful things will follow.
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