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ABSTRACT 

Radicalizing The Radical: Towards a Radically Externalist Biology of Cognition 

 

In this thesis, I outline a radically externalist approach to cognitive science, explain 

why such an approach is needed, and discuss the potential benefits it offers. I 

examine the dominant divisions in the field, i.e. internalism vs. externalism and 

representationalism vs. anti-representationalism, and track the argumentative steps 

that yield these positions. Along the way, I identify key background assumptions, 

particularly realism, multiple realizability, and the autonomy of the special sciences. 

I argue that these assumptions underlie most theoretical frameworks in cognitive 

science and that they ultimately lead to the problem of mental causation and the hard 

problem of content. I claim that these problems disappear once we abandon those 

assumptions. In their place, I defend an anti-realist stance, draw on the new 

mechanistic philosophy of science, and propose a new tool: the Naturalistic 

Coherence Criterion. I argue that this framework points us toward a radically 

externalist cognitive science, one that remains agnostic about the metaphysics of 

mind and avoids unnecessary theoretical burdens. 
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ÖZET 

Radikali Radikalleştirmek: Radikal Dışsalcı Bir Biliş Biyolojisine Doğru 

 

Bu tezde bilişsel bilime radikal dışsalcı bir yaklaşımın anahatlarını, neden gerektiğini 

ve ne gibi faydaları olabileceğini açıklıyorum. Bilişsel bilimdeki farklı çerçevelerin 

etrafında kümelendiği içselcilik-dışsalcılık ve temsilcilik-temsil karşıtlığı hatlarının 

argümentatif adımlarını takip ediyor ve varsayımlarını tespit ediyorum. Bu 

varsayımların başında realizm, çoklu gerçekleşebilirlik ve özel bilimlerin otonomisi 

geliyor. Bu varsayımların bilişsel bilimdeki hemen hemen tüm çerçeveler için 

zihinsel nedensellik ve içerik zor problemine yol açtığını  gösteriyorum. Bu 

varsayımların yanlış olduğunu savunuyor, bu varsayımları terk ettiğimizde zihinsel 

nedensellik ve içerik zor probleminin, bilişsel bilimci için ortadan kalktığını iddia 

ediyorum. Bu varsayımlar yerine benimsediğim anti-realizm, bilim felsefesinde yeni 

mekanistikçilik ve bu tezin yeni bir önerisi olan Natüralistik Tutarlılık Kriterini 

açıklıyorum. Tüm bu değerlendirmenin bizi zihnin metafiziğine agnostik, radikal 

dışsalcı bir bilişsel bilime yönelttiğini savunuyorum.
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CHAPTER 1 

INTRODUCTION 

 

Someone looking at cognitive science from a distance today would likely see a 

fragmented field. When trying to understand its theoretical structure, they might 

notice a rough division: on one side are computationalist approaches inspired by 

computer science, and on the other are embodied cognition frameworks rooted in 

biology. Some schools of thought would seem to fall somewhere in between, 

attempting to integrate both perspectives, while others appear to be in sharp contrast, 

positioned far apart from one another. 

Many disputes between different schools of thought revolve around if a 

theoretical construct, an entity or a posit is real or not. For example, philosophers 

and cognitive scientists have been discussing if mental or neural representations are 

real (Fodor & Pylyshyn, 1981; Thompson & Piccinini, 2018; Piccinini, 2022; 

Ramsey, 2007; Şahin & Deveci, 2023; Van Gelder, 1995). If they are real, what is 

the nature of them? Is representational content a real entity (Schulte, 2023)? Is mind 

or/and brain really a computer (Chalmers, 2010; Richards et al. 2019)? Do our 

mind/brain really encode and store the things outside of it (Bickhard & Richie, 1983; 

Brette, 2019)? Are really there modules in our mind (Carruthers, 2006; Fodor, 

1983)? How much of computation assumed or proposed in our models is actually 

taking place?  For example, is there really activation function(s) in brain? Do our 

neurons really calculate probabilities or really take derivatives (Haefner et al. 2024; 

Marblestone, Wayne & Kording, 2016; Son et al. 2020; Richards et al. 2019)? Do all 

organisms really have agency or only animals, or humans (Moreno & Etxeberria, 

2005; Walsh, 2015)? Is autopoiesis real (Maturana & Varela, 1973/1980; Varela, 
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1979)? Is free will real (Mitchell, 2023; Sapolsky, 2023)? Is consciousness real 

(Dennett, 1991; Frankish, 2016; Seth, 2021)?  These are the questions of the sort that 

distinguish varying schools of thought, different frameworks, different ontologies. 

Cognitive scientists and philosophers can be said to be ‘from’ such and such a school 

of thought or framework depending on the answers they give to such questions. 

People usually choose some framework over another depending on what they take to 

be real and not. 

 Among these questions, one stands out as the most significant and influential: 

whether mental representations are real, and if they are, what exactly their nature is. 

Since Brentano, representations have been regarded as intrinsic to the nature of 

mentality, what distinguishes the mental from the non-mental. Given that cognitive 

science claims to study the mind, the answers offered to this question have shaped 

the broader assumptions and methods of various schools of thought, often leading to 

deep and fundamental differences. 

Recently, though, Wheeler (2017) claims that the real dispute is not between 

representationalism versus anti-representationalism but rather between internalism 

and externalism, as externalism taken as the thesis that “the material realizers (or 

vehicles) of cognitive states and processes are distributed over brain, body and 

world, and so are located partly outside the skin.” Expanding on Wheeler (2017), 

Villalobos and Silverman (2018) identifies the root cause here as systemic 

asymmetry. In their view, even in the anti-representationalist approaches like radical 

enactivism (Hutto & Myin, 2012), it has been the common practice to propose 

something as ‘mark of the mental/cognitive’ to distinguish it from the non-cognitive, 

i.e. to answer the question of what constitutes cognition. Only then, for the common 

practice, we could know what the relevant phenomena are and how cognition 
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produces them whether it is embodied or computational. However, Villalobos and 

Silverman claims, this only resulted in the systemic asymmetry in which cognitively 

constitutive parts carry the explanatory burden and become primary against the non-

constitutive causes, hence opens up a space for possible internalist interpretations 

where only the boundary shifts but the division itself remains. That undermines the 

coherence of embodied approaches and make them potentially vulnerable to pitfalls 

of other internalist accounts which they are critique of. To avoid this, a secure, a 

complete externalism is needed. Even though anti-representationalism is a 

prerequisite for such an account, it is not adequate by itself. 

In this thesis, following the sequence of the discussion outlined above, I will 

address the question of whether it is meaningful to debate the “reality” of a given 

theoretical entity in science and, more specifically, in cognitive science. In this 

context, the second chapter will be dedicated to the debate between scientific realism 

and anti-realism. I will propose a form of radical anti-realism, one that applies not 

only to scientific theories but also to everyday or folk ideas about what is real. Of 

course, rejecting realism comes with challenges. If we give up the idea that science 

tells us what is truly real, how do we evaluate theories? How do we decide which 

concepts are worth using? To address these questions, I will turn to the New 

Mechanistic philosophy of science. 

In the third chapter, I will examine how the new mechanist approach 

conceptualizes science. In doing so, I will distinguish between its broad and narrow 

interpretations. According to the broad interpretation, New Mechanism aims to 

account for science as a whole and provides a normative framework for how science 

ought to be conducted. In contrast, the narrow interpretation treats it as one of 

several alternative approaches, more suitable for specific domains of science rather 
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than universally applicable. This thesis adopts a neutral stance with respect to this 

distinction. Following this, I will address the question of whether New Mechanism is 

compatible with anti-realism. Although many mechanist philosophers are realists, I 

will argue that no such commitment necessarily follows from the core assumptions 

of the new mechanist framework. On this view, what matters is not whether 

mechanisms are real in some metaphysical sense, but whether they enable us to give 

explanations that are both conceptually and empirically coherent. 

In the fourth chapter, I will examine prevailing practices in cognitive science. 

In doing so, I will focus on functionalism and argue that, due to the influence of the 

ideas of the autonomy of special sciences and multiple realizability, nearly all 

existing schools of thought in cognitive science, despite their many differences, 

ultimately diverge in terms of their commitments to the metaphysics of mind. I will 

offer a critique of both the autonomy of special sciences and multiple realizability, 

contending that these views lack sufficient grounding. Building on the discussions 

developed in the second and third chapters, I will then introduce the concepts of 

Conceptual Coherence (CC) and Naturalistic Coherence (NC) as the core proposal 

of this thesis. Drawing from these, I will propose the Naturalistic Coherence 

Criterion (NCC) as a normative standard to be employed both in the introduction of 

new concepts and in the evaluation of existing conceptual frameworks within 

naturalistic sciences. I will argue that, when combined with the commitments of New 

Mechanism, this criterion leads us toward an approach to cognitive science that does 

not center metaphysical commitments about the mind, but instead treats them as 

secondary and a posteriori concerns. To support this claim, I will draw on both a 

historical case from developmental biology and a thought experiment. 
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In the final chapter, I will clarify what this thesis does and does not claim, in 

order to avoid potential misunderstandings. I will briefly highlight how the approach 

developed here diverges from existing schools of thought within cognitive science, 

and I will outline possible directions for further research. 

With this thesis, I aim to outline both the necessity and the contours of what 

may be called a radically externalist cognitive science. By this, I refer to an 

approach that makes no intrinsic attribution and reference to the mind, remains 

entirely agnostic with respect to the metaphysics of mind, and is thus “externalist” in 

this broader sense. Although at such a radical level of externalism there may be no 

room left for any kind of “internalism” to the extent that the very distinction between 

internal and external collapses, though the label remains, in my view, a convenient 

and useful one. In this context, it may be helpful to provide an example of an 

internalism–externalism spectrum in order to clarify the position of the view 

defended here. On one end of this spectrum, we find phenomenology as the most 

internalist approach, while on the other end lies the radically externalist position. 

This is not because phenomenology is committed to locating the mind “in the head” 

or treating it as something exclusively tied to the brain. In fact, phenomenology 

explicitly avoids such commitments. Rather, its position on the internalist pole stems 

from its methodological orientation. Phenomenology centers the mental, 

intentionality, and first-person experience as the primary focus of analysis, and 

resists reducing these to spatiotemporal processes. This might be called the 

intensionalist strategy of phenomenology. By contrast, what makes radical 

externalism “radical” is not a straightforward reduction of the mental to 

spatiotemporal processes either, it also avoids grounding the mental in such terms. 

However, it does so by adopting an extensionalist methodology that shifts the focus 
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entirely away from mental phenomena. Accordingly, when I refer to radical 

externalism, I am also taking into account a methodological criterion — intensional–

extensional distinction — for evaluating and positioning views along the 

internalism–externalism spectrum. This axis distinguishes approaches not merely by 

where they locate the mind, but by how they treat the status and explanatory role of 

mental concepts within scientific inquiry. 
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CHAPTER 2  

WHAT CAN WE EXPECT FROM SCIENCE: 

THE CASE AGAINST SCIENTIFIC REALISMS 

 

Shapin and Shaffer (1985), Latour (1990) and Stengers (2023) vividly tell the story 

of how sociopolitical crises played an important role in the so-called scientific 

revolution. According to their narrative, the need to create a consensus led people to 

consult an authority, if possible an authority that will be powerful enough to settle 

the disputes and convince everyone, so that crises like bloody wars may come to an 

end. Nature itself, the objective reality, devoid of any subjective opinion emerged as 

such an authority and scientists were to become the bearers of that authority as 

people who can speak with nature through their experiments, delivering nothing less 

than facts and truth. This is the basis of modern science’s epistemic sovereignty.  

The status of science delivering  facts and truth has been dominant in 

academy and the public. Pretty much anything quickly becomes a matter of evidence 

or data and if not supported by them it is quickly disregarded as something 

speculative or even dogmatic. But of course, there were disagreements, too. 

Especially the twentieth century witnessed important debates around what science 

can tell us.  

In this chapter, I will first summarize the realist stance and its arguments. 

Then I will explain the criticisms directed at the realist stance by the anti-realist one 

and its overall arguments, and I will propose that one should take an anti-realist 

stance. In doing that, I will tap into scientific realism, selective realisms, constructive 

empiricism, pessimistic argument, underdetermination, perspectival realism, 

sociological and historical approach to science and practice approach to science.  
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Note that, my aim in this chapter is mainly to answer the question of “what 

can we expect from science.” The answer to this question will later constrain our 

more local questions and answers in particular fields of sciences, for the cases of this 

thesis, in cognitive science.  

 

2.1  Setting the stage for scientific realism 

The controversy as to how we should think about the reality of our theories goes at 

least back to the discussion between Copernicus and Bellarmine in 17th century 

(Feyerabend, 1975). Likewise, 19th century witnessed a heated debate around the 

similar questions and concerns, Duhem, Poincare and Mach being at the centre stage 

(Duhem, 1991; Mach, 2013; Poincare, 2014). The debate continued into 20th century 

especially with the drive of novel claims by logical positivism (Richardson and 

Uebel, 2007) and it is later taken up by Putnam, Boyd and others (Boyd, 1973, 1983; 

Putnam, 1962, 1975a, 1975b).  

As is the case with most topics in philosophy, it has a long history that cannot 

be dealt adequately here in a single thesis, or even worse, in a single section of a 

thesis. Therefore, in this section I will try to confine the discussion in plausible limits 

and start off with the recent and more relevant formulations of the discussion.  

Scientific realism is basically the idea that scientific theories are true (or 

approximately so) and/or they give us, to put a bit metaphorically, the ‘picture’ of a 

mind-independent reality (Chakravartty, 2017).  At the first glance, one might think 

the fact that scientific theories are fallible contradicts this idea and it cannot be 

correct, but of course scientific realists acknowledge that fact, which is the reason for 

the mention of “approximate truth.” Note that this is most importantly a claim about 

theoretical terms as opposed to observational terms which means the terms refer to 
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things that we can observe — construed in a broad sense here — whereas the former 

means the terms that we employed to explain the observational terms (Chakravartty, 

2017). This distinction itself has a long history and a literature full of various stances 

which is beyond the scope of this thesis.1 However, suffice it to say that there are 

scholars who use theoretical terms as including any term that is employed by 

scientific theories whether observational or not (Chakravartty, 2017). Relatedly, 

some prefer observable/unobservable distinction as more apt to the situations and 

take the discussion as mainly revolving around unoservables, which are entities that 

we cannot ‘directly observe.’ Note that, though, there is no consensus on how we 

should construe the meaning of ‘direct observation.’ But for most people electrons or 

many components of String Theory are good and accepted examples of 

unobservables. 

Scientific realism has three main commitments: ontological or metaphysical, 

epistemological and semantic. Ontological one is the commitment that there is a 

mind-independent reality whereas epistemological commitment states that we can 

and do come to know that independent reality through science. Lastly, semantically, 

realists commit to the view that scientific statements are and should be construed 

literally (as referring to the mind-independent reality). Discussions of scientific 

realism have plenty of different stances depending how one formulates these 

commitments more specifically.  

Hilary Putnam was one of the most important analytic philosophers of the 

20th century, and his ideas on these are foundational for contemporary debates on 

the topic. Putnam takes the semantic commitment as crucial to secure the others and 

gives a causal-historical theory of reference. According to the model that will later 

                                                           
1 For more details, see: (Churchland, 1985; Hacking, 1985; Teller, 2001; Van Fraassen, 1985; 2005) 
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come to be also known as Putnam-Kripke Model (Kripke, 1980; Putnam, 1973, 

1975b) a name’s reference, its extension, is fixed at the moment of ‘baptism’, 

namely the moment the name is given to the relevant object by convention. That 

name then becomes ‘the rigid designator’ of its object and it is passed onto other 

people and other generations which links all the later references causally to the first 

act of naming, so-called the moment of ‘baptism’.  For a better understanding of the 

underlying idea, we can consider the famous Twin Earth thought experiment 

proposed by Putnam (1973). Suppose that there is another earth which is exactly the 

same with that of ours except for just a small difference: ‘water’ is not constituted by 

H2O there but by some mixture that is unknown to us called, hypothetically, XYZ. 

Notice that this small difference does not change anything in terms of water’s 

appearance or how it is sensed, perceived, etc. So, Putnam argues, if it were for the 

appearance of ‘water’, or how it is perceived, sensed or conceptualized by us that is 

determining the reference, then we would be referring to the same thing both in our 

earth and the twin earth even if their extensions are not the same. However, this 

poses a contradiction since different extensions lead to different truth-conditions, 

which in turn contradicts the mention of ‘the same reference.’ This would also pose a 

challenge for ‘mind-independence’ as here the reference would be mind-dependent 

(depending on how ‘water’ is sensed, perceived, conceptualized, etc.) One further 

consequence of this, for example, is that we would not be able to refer to the same 

thing throughout history or across different cultures when using the same ‘names’ 

which, in turn, obviously undermines the claims of scientific realism. Consequently, 

to solve this, Putnam argues that the meaning, the reference of a name must be fixed 

causally which makes it determined by the object’s nature, it’s mind-independent 

causal powers becaue only then would it be possible to refer the same thing with the 
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same name throughout history and across cultures. Accordingly, for Putnam, science 

discovers the appropriate extensions of natural kinds. Water is a natural kind, in this 

sense, as it is fixed by H2O’s causal powers.2 What is true and false for H2O is also 

true and false for water. This is how science reveals a true picture of the mind-

independent reality.  

It may be useful to elaborate further on this point, especially since the ideas 

discussed here might appear incompatible with Putnam’s functionalist views, which 

we will address later. Putnam might be expected to argue that the meaning of water 

emerges from its causal relations and emergent structure. In fact, some 

commentators have derived precisely this conclusion from the Twin Earth thought 

experiment (Searle, 1983). Putnam's main point here is an attempt to demonstrate 

that certain concepts used across different scientific theories may refer to “the same 

thing,” even if the theories themselves, and the semantic frameworks that give rise to 

them, are different. In this way, Putnam seeks to show that we can talk about the 

same entities while subscribing to different theories and explanations concerning 

them, and that the meanings of these entities do not originate from the theories 

themselves. While explaining the thought experiment, Putnam notes that if an 

Earthling were to travel to Twin Earth and discover that the substance called "water" 

there is not H₂ O but XYZ, they would report: “On Twin Earth, the word ‘water’ 

means XYZ.” Symmetrically, a Twin Earthling visiting Earth would say, “On Earth, 

the word ‘water’ means H₂ O.” Similarly, from this perspective, drawing on Kripke, 

it can be argued that the sentence “Bertrand Russell is a famous chef” is false, even 

if the speaker mistakenly believes that Russell was a famous chef rather than a 

renowned philosopher. What makes the sentence false is not the speaker’s internal 

                                                           
2 I am aware that this is not the only account of natural kindhood. I do not have enough space to dive 

into that discussion, though suffice it to say that there are theories of natural kinds that are compatible 

with anti-realism. 
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conceptualization or belief, but the fact that the expression "Bertrand Russell" refers 

to the philosopher, regardless of the speaker’s mental concepts. 

Two points need to be emphasized here. First, this view, much like Frege’s, 

draws a distinction between sense and reference, and it treats reference as 

constitutive of meaning. For example, people who, for years, did not know that the 

Morning Star and the Evening Star are the same celestial object, Venus, nonetheless 

used both expressions and the referent of these expressions remained Venus, 

irrespective of that ignorance. In a similar fashion, for readers less familiar with the 

philosophy of language, it may be helpful to briefly reference the intension–

extension distinction. In this context, extension refers to the things an expression 

picks out, while intension refers to the manner in which it picks them out. In rough 

terms, extension corresponds to reference, and intension to sense. To illustrate, 

imagine a room containing 20 cube-shaped objects and 10 round ones. By 

coincidence, the round objects are colored green and blue, while all the cubes are 

red, and nothing else in the room is red. In this case, both “the red objects in the 

room” and “the cube-shaped objects in the room” are expressions with different 

intensions, but their extensions are identical. The second point I wish to stress is that 

reference, that is, on this account, meaning, is not individual, but collective and 

historical. This is one of the most commonly misunderstood aspects of Putnam’s and 

Kripke’s theories. The core claim here is that when a term is introduced, regardless 

of the reason behind it introduction, and begins to circulate within a linguistic 

community, either orally or in writing, its reference remains causally fixed by that 

initial usage, even if all associated senses later change. Precisely for this reason, 

someone using the term with a particular sense or intension may still succeed in 

referring to the original object, even if they are unaware of its reference. Likewise, 
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even if the individual who first introduced the term did so with an incomplete or 

mistaken sense or intension, the referent remains fixed in a collective and historical 

manner. 

However, this account has been criticized in different ways. We can count 

three of them shortly: 1) Metaphysics of chemistry suggests that we cannot claim 

water = H2O since it is never that simple and there are many more factors and 

constituents (VandeWall, 2007). 2) Many scientific realists do not share this 

commitment of correspondence and find it unnecessary for scientific realism. For 

example, Dupre, makes a case against natural kinds using biological taxonomy as a 

counter-example (Dupré, 1993). 3) There is an entire different tradition in 

philosophy of language with a different account of language, especially since 

Wittgenstein’s Philosophical Investigations (Hallett, 1991; Hanfling, 1984, 2000; 

Loomis, 2017). This tradition equates meaning with use, which is context-dependent, 

and rejects ‘natural kinds’ as neither necessary nor possible.  

An elaboration for the third point is in order here. The concept of language 

games is central to Wittgenstein and Wittgensteinian philosophy. Accordingly, 

language is constituted by the act of speaking in a particular situation where the 

situation itself provides the relevant rules for the act. The act of speaking, in this 

sense, is continuous with other forms of action and the relevant rules are not explicit 

most of the time, just like many forms of games we encounter. Therefore, the act of 

speaking can be construed as a ‘move’ in a game, where the game itself, namely 

which game it is, its rules, etc. can only be apparent or emergent locally and 

contextually albeit only vaguely. Thus, mind-independence or truth becomes 
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irrelevant here.3 Perhaps, the following passage from Philosophical Investigations 

can be more explanatory 4 (Wittgenstein, 1953, aphorism 23):  

 

23. But how many kinds of sentence are there? Say assertion, question, and 

command?—There are countless kinds: countless different kinds of use of 

what we call “symbols,” “words,” “sentences.” And this multiplicity is not 

something fixed, given once for all; but new types of language, new 

language-games, as we may say, come into existence, and others become 

obsolete and get forgotten. (We can get a rough picture of this from the 

changes in mathematics.) 

 

Here the term “language-game” is meant to bring into prominence the fact 

that the speaking of language is part of an activity, or of a form of life. 

Review the multiplicity of language-games in the following examples, and in 

others: Giving orders, and obeying them, describing the appearance of an 

object, or giving its measurements, constructing an object from a description 

(a drawing), reporting an event, speculating about an event ... forming and 

testing a hypothesis,  presenting the results of an experiment in tables and 

diagrams, making up a story; and reading it, play-acting, singing catches, 

guessing riddles, making a joke; telling it, solving a problem in practical 

arithmetic, translating from one language into another, asking, thanking, 

cursing, greeting, praying...  

 

As mentioned above, this way of thinking about language opened up new 

ways and there is a rich literature growing day-by-day where Putnam’s claims 

regarding natural kinds and its semantics are challenged. 

On the other hand, causal-historical theory of reference or Putnam-Kripke 

model is not Putnam’s only argument in favor of scientific realism. Putnam put 

forward another famous argument called “No Miracle Argument” or “Miracle 

Argument” which has been fundamental. The name refers to the Putnam’s statement 

that realism “is the only philosophy that does not make the success of science a 

miracle” (Putnam, 1975). To put it briefly, the idea depends on the question of how 

                                                           
3 This view that takes language as a form of action, as something used as a tool to change some things 

in the world rather than to attain the truth or reality has been defended more recently by the embodied 

trends in cognitive science (Baggs, 2015). Relevantly, Vygotsky is another prominent and historical 

figure that is being rediscovered lately (Vygotsky, 2012). In similar vein, see also Christopher Gauker 

(1994). 
4 Even though it will not be at the centre stage argumentatively, a Wittgensteinian kind of 

contextualism will be lurking behind throughout the present thesis. I do not commit some particular 

reading of Wittgenstein and broadly construe and borrow the idea of games or language games as a 

way of thinking.  
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come our best scientific theories are successful if they are not true or approximately 

true. And it continues, only the realist stance can explain it. However, for the realist 

to back this argument up they need to show how our best theories can and do 

approximate to truth. For this, selective realisms might have an answer.  

 

2.2  Selective realisms: explanationist realism, entity realism and structural realism 

Selective realism is the collection of proposals which maintain that theories change 

throughout the history of science but that selective parts of theories are retained 

thanks to which a particular kind of accumulation is achieved. In turn, the 

accumulation here might be thought of as approximation to truth. Another important 

factor here is realists’ desire to merge scientific realism with the widely accepted 

idea that most theories are false even if not all. The aforementioned accumulation 

might provide the answer for which parts of theories are true and which parts are not.  

There are different kinds of selective realism depending on what they take as 

being retained. For the present discussion, though, I will broadly tackle what their 

basic claims are, how they mainly diverge and what their common problem is.  

 As stated in the subtitle, there are mainly three selective realisms: 

explanationist realism, entity realism and structural realism. Explanationist realism 

holds that what are retained in theory changes are the essential and ‘necessary’ parts 

of the previous theory in explaining/predicting the relevant phenomena. In this vein, 

Kitcher proposes that there are “idle parts” or “presuppositional parts” of theories 

along with the “working parts” which do the ‘real’ work (Kitcher, 1993). 

 On the other hand, entity realists argue mainly that, through experimentation 

using different techniques and methods, it is possible to see if we can manipulate the 

relevant unobservable entity to create certain and predicted kinds of effects, and to 
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the extent that we can do this, it is safe and reasonable to believe in the mind-

independent existence of that entity (Hacking 1983, 1983; Miller, 2016). Notice that 

not every entity realist commits to the causal-historical theory of reference, it is 

relatively more compatible with it than other approaches.  

 Lastly, structural realism, as historically known as relationism, is the view 

that even though unobservable entities proposed in scientific theories cannot 

correspond to the mind-independent reality, the structure between them can do so. 

And just like other selective realisms, we can see how some ‘structure’ is retained 

through the theory changes (Chakravartty, 2007; Frigg & Votsis, 2011; Psillos, 

2006).  

 Every selective realism faces a particular kind of challenge which are voiced 

and levered against each other by the proponents of each realism. For the present 

purposes, though, the important thing is what is common to all selective realisms: 

they all infer approximation to truth, or truthlikeness if you like, from some form of 

continuity in the history of science. Whether this inference is justified, or whether it 

is problematic in terms of approximation and truthlikeness, will be discussed below. 

However, they are not the only ones making inferences from history. Anti-realists 

are also famous for their historical inference in the exact opposite direction: 

pessimistic meta-induction or shortly, meta-induction.  

 

2.3  Pessimistic meta-induction  

Pessimistic meta-induction or pessimistic induction (sometimes called disastrous 

induction (Psillos, 2022) is famously proposed by Larry Laudan in his 1981 paper5 

(Laudan, 1981). Laudan argues that history of science is a graveyard of theories, 

                                                           
5 For a similar argument called “Principle of No Privilege,” see: Hesse (1976) 
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what is more, it is also a graveyard of successful theories; even worse, a graveyard of 

successful theories that are thought to be the best theories of their own time as well. 

Laudan, generalizing from this observation, claims that just as our past successful 

theories turned out to be false, we do not have any compelling reason to think that 

our successful theories now will not turn out to be false in the light of new theories 

in future. Thus, Laudan does not share the ‘optimism’ of realism and argues against 

No Miracle Argument.  

 The argument has received different criticisms and led to much controversy. 

One such criticism takes pessimistic argument as a fallacious reasoning in that it 

commits base-rate fallacy. The idea stems from how induction is normally 

calculated and claims that without knowing the distribution of successful theories 

and unsuccessful theories among the totality of theories — which is impossible for 

obvious reasons — it is mathematically impossible to do such an induction (Lewis, 

2001; Mizrahi, 2013, 2016). In fact, this argument is also valid in the case of No 

Miracle Argument when understood as an induction from historical record in favor 

of the claim that successful theories are true or approximately true (Howson, 2000). 

Thus, base-rate fallacy objection would better be seen as an argument against 

historical inductions where the base-rate is unknown.  

 Independently of the base-rate fallacy objection, Chang (2003) criticises the 

scientific realist’s alleged inference from the continuity in theory changes to 

approximate truth or truthlikeness as there is no logical link between the two. Being 

aware of these objections, Psillos (2009) takes the realist stance as constituted by two 

distinct steps; first one concerns itself with showing there is a continuity in theory 

changes and since this is not enough to establish approximation to truth or 

truthlikeness, the second one comes to rescue in the form inference to the best 
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explanation (IBE). More clearly, the second step is the argument that the continuity 

at hand, which is shown by the first argument, cannot be explained without assuming 

approximation to truth or truthlikeness. However, whether IBE at this philosophical 

context is a legitimate argumentative move or not is a further controversial issue for 

various reasons. For instance, one might reject that the first step of the argument has 

been successful and established the continuity in theory change explanation-wise, 

structure-wise or entity-wise. Or someone, like Van Fraassen (1989), could argue 

that theory changes might be susceptible to some form of Darwinian selection where 

the selection dynamics e.g. some factors that are important to scientific community, 

lead to such continuity, thus removing even the need to develop a further 

explanation. Or in parallel with socio-historical approaches to science that I will 

mention below it is possible to argue that alleged continuity in theory changes is 

actually an empirical phenomenon that can and should be explained socio-historical 

processes in science. One can also claim that scientific realism’s assumption of 

aproximate truth or truthlikeness is not “explanatory” either and even if we did an 

inference to the ‘best’ explanation it would not be in favor of scientific realism.  

 On the other hand, when the argument construed in two steps and the link 

between the continuity in theory changes and approximation to truth or truthlikeness 

becomes allegedly unnecessary, another logical possibility might appear. If it is not 

the continuity in theory changes that gives us the realism, then maybe it might be the 

discontinuity in theory changes. This is the view defended by Devitt (2007), Doppelt 

(2007) and Fahrbach (2011). We can summarize it in three branches: 1) Our current 

science is in some sense incomparably better than the past and our best theories are 

confirmed to a degree that we can say there is a qualitative difference. 2) Last 

century has witnessed an exponential growth both in the numbers of papers 
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published and in the numbers of scientists. Thus, for the current successful theories 

in science, it is safe to say that they are much more confirmed by evidence. 3) It 

would be difficult for the anti-realist to find a theory which is accepted in the last 

century and also abandoned later. For Fahrbach (2011), this shows that our current 

best theories are qualitatively different than the previous ones as it would take a 

shorter time to discover they were false and abandon them.  

  However, the first point can be criticized on the grounds that the past theories 

will always look worse through the glasses of current theories. For the second point, 

though, Wray (2013) states the argument from exponential growth would be true at 

any point — or most points, or at least at some past points — in time, which 

undermines the argument itself, showing that exponential growth cannot show any 

qualitative change for the benefit of current theories. As for the last point, it can be 

argued that such an argument can only show that science has matured in some ways, 

but nothing more. Moreover, when considering how ever more easy it is for anyone 

to publish something compared to a century or more ago, it becomes even less 

suggestive of approximate truth or truthlikeness and becomes an empirical subject of 

sociohistorical factors. Alai (2017) also asks the question that if there were a 

qualitative difference between the theories of current science and that of past, then 

how could we explain that past theories had been successful even to some degree? 

Consequently, the argument from discontinuity requires that the proponents should 

show how there is a qualitative and conceptual difference between the failed theories 

and successful ones of our current science. The burden of proof is on their shoulders 

and it seems there is not any compelling case yet.  

Let us get back at the pessimistic meta-induction. The problem that got us to 

this sidetrack was mainly the criticism against inductive inferences from history of 
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science whether realist or anti-realist. However, might it also be possible, or even 

more accurate to construe pessimistic induction not as an inductive argument but as a 

deductive one? Wray (2015) does exactly this and claims pessimistic induction is 

actually not an induction but a deduction and, in fact, just one single successful but 

false theory either in history of current would be enough to reject the scientific 

realism’s claim. On this view, the historical part plays only a supportive role in 

showing that there is of course one, and possibly more than one, successful but false 

theory which challenges the claim that there is a link between success and 

approximate truth or truthlikeness.  

 

 2.4  Underdetermination and Stanford’s New Induction 

More recently Kyle Stanford (2006) proposed a new inductive argument from 

history of science which is aptly called by him as “New Induction.” Since New 

Induction makes reference to good-old issue of underdetermination, we should tackle 

it first.  

 The problem of underdetermination can be traced back to 19th century 

physicist Pierre Duhem. Duhem observed that there is no and cannot be a ‘critical 

experiment’ that could either confirm or refute a given theory once and for all. This 

is because all hypotheses and all experiments contain auxiliary assumptions and 

background beliefs that might be confounders in the result of experimentation, which 

means that it is never possible to test a single hypothesis or a theory in isolation. 

Even if one would try to isolate further possible confounders and test them, those 

further tests would also rely on other auxiliary assumptions and background beliefs 

resulting in an endless chase. It has become clear that experiment plus logic is never 

conclusive and cannot determine our choice of a theory over another. The term 
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‘underdetermination’ refers to this situation where theories are underdetermined by 

the evidence. This poses a challenge for realism because it shows that there might 

not be a rational or logical and in this sense ‘universal’ way of theory choice which 

opens up a space for possible factors of an arbitrary, or at least of a mind-dependent 

nature. Even though Duhem initially proposed this idea only for theoretical physics, 

scholars realized it is applicable to pretty much every field of science.  

 Later, in mid 20th century Quine (1951, 1975a, 1975b) famously extended 

this to the totality of our knowledge with his concept of web of beliefs. Accordingly, 

not just our scientific hypotheses but all of our beliefs, all of our knowledge 

constitutes an interconnected web. The following quote from Quine himself maybe 

helpful (Quine, 1951):  

 

The totality of our so-called knowledge or beliefs, from the most casual 

matters of geography and history to the profoundest laws of atomic physics 

or even of pure mathematics and logic, is a man-made fabric which impinges 

on experience only along the edges (p. 42) 

  

Thus, although we can somehow intuit there is something false with this web 

of belief, we cannot know what exactly it is since ‘it only impinges on experience 

along the edges’, both in the context of scientific epistemology or epistemology in 

general. Of course one can argue against this by pointing out that in both science and 

other contexts of knowledge we can revise and change our web of beliefs according 

to some criteria, some rule, etc. This is what Laudan basically claims (Laudan, 1977, 

1984). However, as a counterpoint this would miss the main claim of Quine which is 

that even those criteria or rules are already within the web of beliefs. Moreover, 

those criteria or rules might not be able to determine the exact nature of revision in 

that alternative revisions might be ‘reasonable’ at the same time.  
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 This is a radical stance. The challenge for realism here is mainly the idea that 

this web of belief is subjective, it varies from person to person, from culture to 

culture or from historical period to another historical period and it seems that there is 

no way we can construct or discover a procedure, algorithm, criterion or a meta-

constraint of another kind that will be applicable to all possible web of beliefs. If we 

did find such a meta-constraint, it would help us bridge the gap between the web of 

beliefs and a mind-independent reality and select certain types of web of beliefs over 

others. This radical scepticism has been taken up by socio-historical approcahes in 

philosophy of mind that we will mention below. Proponents of these approaches 

claim that the web of beliefs are socio-historically contingent whereas Quine would 

take up another route and state that nature of human psychology is the definitive 

factor in this context.   

 However, this radical holism is not the only way to interprete the problem of 

underdetermination and much of the discussion has been revolved around a more 

modest reading. In fact, Stanford (2023) distinguishes between the two readings as 

holist underdetermination and contrastive underdetermination. Holist 

underdetermination is when we cannot test a hypothesis in isolation and determine if 

we received the result due to our hypothesis or some other confounding variable 

such as auxiliary assumptions or background beliefs. On the other hand, contrastive 

underdetermination is the situation where a given set of data or evidence can be 

accounted for more than one and possibly conflicting alternatives. Even though these 

two are obviously related to an important degree in that they differ in their emphases. 

The former emphasizes the challenge to single out a factor when faced with a data, 

or some evidence whereas the latter emphasizes the difficulty to choose alternative 

theories or ‘web of beliefs’ given some data or evidence. One implication of the 
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distinction is that even if we did single out a relevant factor in determining whether it 

led to a given result (data/evidence) or not, still there would be possibly more than 

one hypothesis to lead that given result. Notice that ‘contrastive underdetermination’ 

is closely related with the notion of ‘empirically equivalent alternatives’ that has 

been central to recent debates in philosophy of science. 

 The issue of empirically equivalent alternatives or rivals is, as the name 

suggests, there might always be some other alternative which is empirically 

equivalent to the theory we believe in, undermining its truth yet being empirically 

equivalent. However, critics contend that this issue is mostly proposed as a 

possibility in principle. In actuality, on the other hand, it is either the case that there 

are no alternatives available at a given time, or the proposed alternatives are not 

strong enough to be challenging.  

Stanford (2006) in this context claims that the underdetermination must not only be 

about empirical adequacy, it would still be problematic if there were empirically 

unequivalent but equally confirmed alternatives. Notice that the difference is all 

about unobserved observables. Two theories might have different predictions 

regarding unobserved observables yet they can both be equally confirmed by the 

evidence at hand. Stanford claims that we almost always witness such a weak form 

of underdetermination both currently and throughout the history of science. What is 

more, on Stanford’s view, this is a recurrent situation in that, say, we chose an 

alternative theory over the one at hand, then this weak underdetermination –another 

alternative- would then occur for the newly chosen theory as well. He further claims 

that there might also be presently unconceived such alternatives (empirically 

unequivalent but equally confirmed) which can only later occur to researchers. And 

his New Induction makes the case that The Problem of Unconceived Alternatives has 
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always been there throughout the history of science from Aristotle to String Theory. 

Scholars could not literally conceive equally confirmed alternatives at the time and 

when they conceived the new alternative replaced the past theory. Hence, he thinks, 

we are most probably in the same situation while dealing with our current theories.  

 

2.5  Socio-historical approaches 

There are both sociological and historical turns in the philosophy of science. Since 

they are related in and similar in some of their views, I will present them in a single 

section.  

 The so-called historical turn in philosophy of science is taken to start with 

Kuhn (1962/1970) In his monumental work, The Structure of Scientific Revolutions, 

Kuhn claims that when we take history of science seriously and look closer to 

investigate how science works, we see that there are actually two different phases: 

normal science and the crisis. During normal science there is nothing peculiar and 

scientists work on local problems without the need to consider theoretical or 

philosophical questions behind them. However, during a crisis phase, most of the 

time triggered by some contradictory evidence piling up, scientists grow more 

concerned about the theoretical and philosophical aspects which would later result in 

a paradigm shift where a new philosophical and theoretical framework, i.e. 

paradigm, replace the older one. This cyclic theme in history of science is actually 

the norm that we encounter all the time, Kuhn claims. A paradigm brings with its 

own ontology, own methodology, own techniques, own phenomena, own 

explanations and even own conceptualizations and perceptions. For Kuhn, not just 

phenomena are theory-laden, but everything is everything else laden which could 

remind us Quinian holistic underdetermination. In this regard, one of Kuhn’s central 
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claim was incommensurability between the paradigms in the sense that two scientists 

working in different paradigms are said to be living in different worlds, they cannot 

even communicate properly since they mean different things even when they use the 

same terms.  

 The issue of incommensurability between paradigms has been a controversial 

topic and there are different stances. After Kuhn, contributions of two imporant 

figures became prominent in keeping the valuable insights of Kuhn’s work and 

providing a considerably less radical view. For example, Lakatos proposed the 

notion of research programmes instead of paradigms which contain a hard core and 

auxiliary hypotheses. Roughly the idea is that the hard core is the essential part of a 

programme which cannot be abandoned without abandoning the entire program as a 

whole, whereas the auxiliary hypotheses is susceptible to change. Newton’s three 

laws of motion is an example to hard core in this context. The three laws of motion 

and the law of universal gravitation do not, by themselves, specify what one will 

observe. To generate testable predictions, these laws must be supplemented with a 

range of auxiliary assumptions about the positions, masses, and relative velocities of 

celestial bodies, including that of the Earth. On the other hand, Laudan proposed 

research traditions where the components are only loosely related in comparison to 

both Kuhn and Lakatos in that elements might enter or leave the hard core from time 

to time, or it is okay that a later update on theory can only account for less 

phenomena than before for various reasons which is sometimes called Kuhnian loss. 

Laudan also maintained that there might be more than one research traditions in a 

given field at a given time, as opposed to Kuhn’s paradigms. Moreover, these 

traditions might be in competition and can become dominant in the field in different 

periods. Notice that Laudan’s picture still admits that research traditions have their 
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own ‘way of doing things’ in terms of metaphysical understanding, methodology or 

some other institutional practice etc. even though they are loosely related here. 

Hence the problem concerning mind-independent reality arises here again since it is 

an open question how to attain some mind-independent truth within a particular 

research tradition or a set of research traditions that often conflict one another at a 

given moment. Laudan only refers to the criteria that a scientifici community holds 

at a given time, but that criteria themselves would be under a given paradigm or a 

given web of beliefs, to speak in a Kuhnian or Quinian sense. This is pretty much the 

same issue that we mentioned above in the section on Quine’s holistic 

underdetermination.  

Notice that the trend we are talking about here takes the ‘conventions in science’ 

seriously. In parallel with that, the questions of what are the conventions in science 

and how does scientific knowledge come about conventionally gained prominence. 

Thus sociological approach emerged. Sociological approach focuses on how social 

settings, political factors, the different practical conventions in different instititutions 

or competition between individuals, institutions or entire schools of thought affect or 

even determine scientific knowledge. 6 Even though this can be compatible with 

realist commitments, the real controversy arises when one considers the Strong 

Programme in sociology of science (Barnes, Bloor & Henry, 1996; Bloor, 1976). 

Proponents of the Strong Programme have two main commitments: 1) They should 

be totally neutral as to the success, truth or falsity, or epistemic status of the theories, 

findings, interpretations, claims, beliefs, practices etc. to avoid the possible biases 

that might stem from intra-theoretic or intra-conventional leanings. That is to say, to 

proponents of the Strong Programme, one should investigate what is taken to be true 

                                                           
6 As we mentioned above, one might think this can also be formulated as ‘how the web of beliefs are 

constructed via social factors and conventions’ as opposed to Quine’s appeal to nature of human 

psychology as the ground.  
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and false all alike. 2) Social factors not only affect the scientific processes including 

theory choice over another, it determines them.  

 The second commitment can be seen as related to the first one because when 

one explains how both so-called true and false beliefs are produced by the same 

social principles and same social dynamics the truth becomes irrelevant in a mind-

independent sense. This stance also undermines the controversial distinction between 

the scientific knowledge or knowledge in general, including the everyday knowledge 

or knowledge-related practices of different cultures and social settings, in line with 

contextualist views that we tackle in this thesis a couple of times.  

 In its claims Strong Programme makes use of case studies to an important 

extent. This view is often criticized on the grounds that case studies cannot support 

general conclusions about science, or that the case studies employed as examples are 

frequently misrepresented. However, even though the criticisms are important 

methodologically, the claim that some or all case studies conducted by sociologists 

of science turn out to be false cannot give an a priori reason that social factors have 

not much of an importance. This is especially so considering most scholars even in 

the realist side of the debate acknowledge that conventions are important to a 

varying extent. Therefore, to think that the conventions taking place in social 

situations might be affected or even determined by social and/or political factors 

seems reasonable. It is enough to show it only once to raise suspicion.  Hence, the 

burden of proof is on the shoulders of the realist or anyone claiming that knowledge-

related dynamics are not affected by such factors. Provided there are too many 

decisions and practices or even theory changes throughout the history of science this 

might be practically impossible, which would again be a challenge for the realist side 

of the debate.  
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2.6  Perspectival realism 

Admitting the problems and the controversy surrounding the topics in philosophy of 

science and the realist claims, that we also tried to cover to some extent, Massimi 

(2018, 2022) offers a minimal account of realism bypassing most of the issues about 

theory change, continuity in philosophy of science, etc. She claims that despite the 

alleged problems of the realist stance we should not drop the concept of ‘truth’ and 

‘reality’ and try to preserve them in a new framework called ‘perspectival realism.’ 

She grounds truth on ‘perspectival cross-evaluation.’ On Massimi’s view, of course 

there are different perspectives, different cultures, different conventions in terms of 

‘knowledge’ and yes; they often conflict with each other. However, she maintains, 

they do not simply conflict with each other but, at the same time, they are also 

compatible with one another and can establish some agreement. This part is actually 

what we can take to be truth albeit in a perspectival fashion. For her, confrontation 

between different perspectives may lead to the discoveries of such truth.  

 Admittedly this position has an advantage over the previous ones in that it 

takes as its central point the fact that there are many and often conflicting 

perspectives, belief systems, etc. in the world. However, it has several problems in 

tandem with previous ones as well. First of all, perspectival realism cannot give us a 

mind-independent truth or reality, or an approximation thereof. It can only show that 

we can establish consensus to some extent between perspectives, which might also 

be cumulative in nature.7 Massimi herself admits that and she further states 

perspectival realism rejects the very conception of objectivist, mind-independent 

truth. I take this to be a problematic move as the chosen conception of truth seems to 

                                                           
7 Notice that the arguments in favor of scientific realism from the continuity in history of science are 

also of this nature. They can only show that there is a consensus throughout history that is also 

cumulative to some extent. We mentioned this above with reference to Psillos (2009).  
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be chosen ad hoc. It is certain we are and always have been able to define or 

conceptualize any concept as we wish. However, the controversy between scientific 

realism and anti-realism seems to stem from the historical consensus in the field as to 

the relevance of mind-independence to realism. Without doing justice to this 

observation, it seems to me an arbitrary move to make the problem appear resolved 

and reduce it to a mere semantic convention. On the other hand, if the perspectival 

realist chooses to take this route, they must at the very least explain why we should 

not simply abandon the traditional concept of (mind-independent) truth altogether 

and replace it with an alternative. This would be what philosophical integrity and 

linguistic hygiene would require. Moreover, truth and objective reality have always 

been put forward as a meta-perspectival or non-perspectival authority to appeal when 

faced with a conflict. If it’s not going to serve this function, why insist on keeping it?  

 One last problem with perspectival realism occurs in cross-perspectival 

evaluation. For cross-perspectival evaluation to work, a given statement should be 

possible to assess from both perspectives and it should satisfy the performance-

adequacy standards8 of them. For this, an account of translation between the 

perspectives must be established. Because, even though translation and cross-

perspectival evaluation seem possible between near perspectives or narrow contexts, 

it might be nearly impossible, or even outright impossible with perspectives that are 

far from each other. What I mean by these two expressions, the distance between 

perspectives, might be best exemplified with different examples. For example, the 

Atkinson-Shiffrin model of memory (Atkinson & Shiffrin, 1968) and distinctiveness 

theory of memory (Glenberg & Swanson, 1986; Glenberg, 1997; Nairne, 2006; 

Schmidt, 1991) can be said to be near perspectives whereas ecological theory of 

                                                           
8 More information on the working details of perspectival realism see, Massimi (2018, 2022).  
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visual perception (Gibson, 1979) and accounts from deep learning approach to 

neuroscience (Richards et al. 2019) might be very far from each other. On the other 

hand, say, Aristotelian conception of soul and current cognitive science might 

constitute very distinct and distant perspectives. To take it a bit more extreme, the 

distance between the perspectives of a non-industrialized society, say, an Amazonian 

people, and the perspective of a particle physics would be to an extreme degree. 

Therefore, I argue that translation and thus cross-perspectival evaluation is a 

problematic step in the argument that needs to be cashed out.  

 

2.7  Constructive empiricism 

Before going into the concluding section of this chapter, I want to explain why I do 

not adopt a constructive empiricist approach. This is important since constructive 

empiricism might be the most renowned stance in the anti-realist camp (Van 

Fraassen, 1980, 2001, 2002).  

 Constructive empiricism is proposed by the philosopher Van Fraassen. His 

main motivation in the framework is to propose an empiricist view of science which 

does not fall into the traps of logical positivism. That is, he tries to give an account 

with minimal metaphysical commitments while also giving most possible credit to 

scientific knowledge through grounding it in experience as typical of empiricism. 

Unobservable/observable distinction plays a key role here. Because for Van 

Fraassen, science does not aim to give a true picture of mind-independent reality but 

it aims to give empirically adequate theories, it aims to save the phenomena. And on 

his view, theories are empirically adequate to the extent that their statements about 

observable phenomena are true. Then the question arises: what is observable and 

what is unobservable?  
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  Van Fraassen’s observability criterion is a central aspect of his constructive 

empiricism, and it is defined with respect to the limits of human perceptual 

capabilities. According to Van Fraassen, an entity is observable if it is, in principle, 

accessible to the human perception without the aid of instruments. For instance, 

distant stars or planets qualify as observable entities, not because we currently 

perceive them directly, but because if they were close enough, we could. Their 

observability is tied not to current accessibility but to the modal condition of 

potential unaided observation. In contrast, microscopic entities such as bacteria do 

not satisfy this condition. We can see them only through technological instruments 

like microscopes, whose reliability and function rely on further scientific 

assumptions. Thus, the observability criterion draws a line between what can be said 

to fall within our natural reach and what depends on theoretical constructions and 

instruments whose epistemic status is not theory-neutral. This distinction has been 

one of the most debated aspects of constructive empiricism, raising multiple 

objections, particularly those of relativity and circularity. Before addressing these 

concerns, it is worth emphasizing an important clarification Van Fraassen himself 

offers. He acknowledges that there is no sharp a priori boundary between observable 

and unobservable phenomena. Instead, what counts as observable ultimately depends 

on the actual capacities of epistemic agents and the context in which observation is 

situated. In other words, the line between observable and unobservable is drawn not 

from some metaphysical or purely conceptual demarcation, but from a contingent 

and empirical consideration of what some particular community of observers are 

able to perceive, given their biological, technological, and social circumstances,. 

This point becomes clearer when Van Fraassen introduces the famous thought 

experiment involving an epistemic community whose members are born with 
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electron microscopes biologically integrated into their sensory systems (Van 

Fraassen, 1985). In such a world, microscopic entities like molecules or bacteria 

would be observable for them, just as trees and rocks are for us. Thus, the 

observability criterion is not fixed across all contexts or agents. It is, in a sense, 

relative to the epistemic community. However, this dependence brings us to the first 

major objection, the problem of relativity. 

The relativity critique suggests that if observability is relative to the 

epistemic community or the contingent capabilities of observers, then it risks 

becoming theory-dependent. That is, any scientific theory could stipulate its own 

observability criterion compatible with its commitments, and thereby justify or 

exclude entities accordingly. In such a scenario, the observability criterion no longer 

functions as an independent constraint but collapses into the very theoretical 

framework it was meant to regulate. This undermines one of the main attractions of 

constructive empiricism, namely its attempt to avoid metaphysical commitment 

while retaining epistemic humility. To address this issue, Van Fraassen asserts that 

the observability criterion is theory-independent. He claims that it is not the theory 

that determines what is observable, but rather our biological capacities and 

perceptual modalities. Yet this response invites a second, closely related objection, 

circularity. If our knowledge about what is observable is itself derived from 

scientific theories such as our understanding of how microscopes work or how visual 

perception operates then using that very knowledge to define a supposedly theory-

independent criterion seems circular. That is, we use theoretical commitments to 

draw the line between observable and unobservable, only to then justify those same 

commitments based on what we define as observable. 
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This circularity becomes particularly pressing when we consider the role of 

instruments. For example, microscopes are only trustworthy epistemic tools if we 

accept the theories that explain how they work and validate the reliability of their 

outputs. But those theories are, in turn, justified by scientific practices that rely on 

observable outcomes. In rejecting small-scale entities as observable because they 

require theory-laden instruments, Van Fraassen appears to be engaged in a circular 

maneuver: appealing to theory to limit what theory can be committed to. As such, the 

claim of theory-independence becomes increasingly difficult to sustain. One way to 

interpret Van Fraassen’s insistence on theory-independence is to suggest that he sees 

the observability criterion as belonging to a meta-scientific or philosophical domain, 

something like a conceptual framework external to scientific theory itself. On this 

reading, the criterion functions as a philosophical constraint on scientific practice, 

and thus its independence is secured by its non-scientific nature. However, Van 

Fraassen explicitly rejects this interpretation. He states clearly that he does not 

propose the observability criterion as a philosophical or conceptual tool external to 

science (Van Fraassen, 1980, Ch. 3, Sec. 7). He insists that his empiricism is 

grounded within scientific practice, not above it. Therefore, this first interpretation 

fails to capture his intent. The alternative interpretation is that the observability 

criterion is scientific in nature and that science itself determines what counts as 

observable. Yet this reintroduces the circularity problem again. If the scientific 

framework is used to define what is observable, then observability can no longer 

constrain science from the outside, it becomes one of its internal assumptions. 

Moreover, if Van Fraassen maintains that observability is theory-independent and 

that theory itself determines it, he seems to be offering two incompatible claims. 
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Either observability is external and constraining, or it is internal and relative. 

Holding both simultaneously appears contradictory. 

This tension has been acknowledged by Van Fraassen himself. In his later 

exchange with Morton (Morton & Van Fraassen, 2003), he concedes that the issue of 

circularity cannot be dismissed so easily. He admits that the observability criterion’s 

claim to theory-independence does not, in fact, resolve the charge of circularity. As 

such, he concludes that some level of circularity may simply be unavoidable if one 

adopts the constructive empiricist view. That is, if we accept that science should be 

committed only to what is observable, and yet our knowledge of what is observable 

is itself shaped by science, then we must accept this feedback loop as a structural 

feature of our condition. 

In light of these considerations, I argue that the observable/unobservable 

distinction, so fundamental to constructive empiricism, cannot be maintained in a 

principled way. Therefore, I reject the distinction and, by extension, the foundational 

role it plays in constructive empiricism. 9 

 In line with concerns already noted in the literature, I want to raise an 

additional worry about the observable–unobservable distinction. As discussed 

earlier, this distinction appears arbitrary, particularly in light of the relativity and 

circularity problems. What further strengthens this concern is that, especially in 

relation to the relativity problem, the distinction between what counts as observable 

and unobservable is troubled by a continuity between scientific and folk ontologies 

or, more broadly, between scientific and natural languages. It seems difficult, if not 

impossible, to draw a clear line and say, “this part is scientific,” and “beyond this 

point is just folk ontology.” Philosophers like Quine, Sellars, the Churchlands, and 

                                                           
9 Note that I do not think this is particularly that problematic since any philosophical account broad 

enough to cover the entirety of science or anything on a par with that would probably fall into some 

sort of circularity at the end. I view relativity problem as a bigger concern here.  
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Rorty have pointed out this continuity. Natural languages themselves fall under the 

category of theoretical languages, and the folk ontologies they express are not 

theory-independent, they are themselves theoretical constructs. Therefore, the anti-

realist arguments we have discussed in relation to scientific realism also apply to 

these domains. This undermines any attempt to say that observations made through 

unaided perception are ‘real’ while those involving theoretical instruments or 

concepts are ‘unreal.’ Observations via unaided perception are still mediated by 

natural language and folk ontology. In this light, it seems difficult to sustain a non-ad 

hoc position that is anti-realist about science but realist in a broader metaphysical 

sense. 

Constructive empiricism, in fact, is much broader than the part we covered 

here. I just wanted to present the part essential for our debate about realism and my 

criticism thereof. For a thorough understanding of the position one can see the 

original resources cited.  

 

2.8  Conclusion 

In this chapter I gave an overview of the debate between scientific realism and anti-

realism along with my comments and stances with it. In doing that, I aimed breadth 

over depth since my motivation was to show even though there has been a heated 

debate and various arguments, most of them collapse into some particular version 

which ultimately either does not give us an account of mind-independence or 

trivializes the concept of realism and truth by outright rejecting mind-independence 

as a prerequisite for realism. 

 We mentioned how Putnam-Kripke model of referentiality is problematic 

from a Wittgensteinian tradition in philosophy of language, noting that the concept 
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of language games and Wittgensteinian contextualism will be implicit for our further 

discussions. Then we saw how selective realisms all collapse into some particular 

form of consensus, as they aim to show a historical continuity that might very well 

be a result of certain type of conventions, and this is itself not enough to establish 

mind-independence or approximate truth. Likewise, we dealt with perspectival 

realism and found it problematic on three grounds: as (1) trivializing the concept of 

truth as an ad hoc move, (2) being only capable of establishing a particular kind of 

cross-perspectival consensus10 and (3) having an important gap in the argument 

about translatability of statements especially between perspectives that are distanced 

from each other.  

On the other hand we found discontinuity thesis about current science and its 

success problematic for two reasons: (1) that can only show science has matured in 

some ways and (2) there does not seem to be a compelling case in favor of a 

conceptual difference between the past science and the current one. Likewise, on the 

realist camp, constructive empiricism suffers from a contradiction in its 

observable/unobservable distinction.  

 Quinian holism, Stanford’s New Induction and Problem of Unconceived 

Alternatives and the sociohistorical approaches continue to challenge realist stance. 

In parallel with this, I take science as a particular kind of cultural/social practice11, an 

emergent institution developed throughout centuries and embedded into other 

practices of our modern world. Even though this makes it unable to legitimately 

claim mind-independent truth or an approximation to it, contrary to first common 

                                                           
10 This might be called synchronic consensus whereas continuity theses like selective realisms that try 

to show how science keeps some specific parts of theories in theory changes throughout history are 

diachronic consensus.  
11 For some formulations of sociohistorical /cultural practice approach to science, see: (Bourdieu, 

2004; Collins, 1981; Collins & Pinch, 1993; Knorr-Cetina, 1981; Latour & Woolgar, 1979; Pickering, 

1984) I did not include them in this chapter since their crucial commitments for the realism-

antirealism debate are pretty similar to sociohistorical approaches.  



 

37 
 

reaction of an individual facing this claim, it is not the case that such a conception of 

science renders it equal to other practices like religion, spiritualism, etc. Every 

practice is a particular kind of game, with its own implicit and explicit rules, with its 

own functions, own results and implications. Therefore, science can still be science 

without claiming the hold of mind-independent truth in any non-trivial sense.  

Because we know and see what we can do with science in medicine, in technology, 

in education, etc... How science is serving its alleged function without realism is a 

big question for history, sociology and philosophy of science altogether. An 

important stance in this regard is that science gives us explanations of our worlds 

and a particular kind of explanation at that.  

  



 

38 
 

CHAPTER 3 

WHEN MECHANISTIC EXPLANATIONS WENT UNREAL 

  

During the last few decades, the New Mechanism tradition in philosophy of science 

has gained prominence. This tradition departed from the mainstream strands in 20th 

century philosophy of science, eschewing the discussions about nomological 

explanations, theories that are composed of lawlike statements and inter- or intra-

theoretic reduction. The New Mechanists took mechanisms or mechanistic 

explanations at the centre stage and built a new way to look at how science explains.  

 One might interprete the New Mechanism framework in two ways, broad or 

narrow. In its broad interpretation, the mechanistic view of science is an overarching 

framework, both descriptive and normative of how scientific explanation works and 

how it should work, covering science in its entirety. The narrow interpretation is a 

modest one in that it takes the mechanistic framework only as a particular way of 

doing science among other alternatives (Glennan, 2017). I am committed to the 

broad interpretations for the reasons that will be clear at the end of this chapter. 

However, the claims of the present thesis are surely compatible with the weak 

version as well. Because it is both compatible to read the thesis as a bold normative 

claim relevant to all scientists or as only a contribution to mechanistic way of doing 

science for those who take the narrow interpretation of mechanistic outlook.  

 In this chapter, I will explain the basic claims and commitments of the New 

Mechanism. I will first show what mechanisms are or what mechanistic explanations 

are taken to be. Then I will explain how mechanistic explanations come about, how 

we arrive at them. Later, I will focus on how mechanistic levels can be illuminating 

in terms of the relations between scientific disciplines and emergence. Lastly, I will 
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clarify the main misconceptions about mechanistic explanations which are mostly 

about the compatibility of abstraction/idealization, linearity and the distinction 

between mechanisms and machines. At the end of the chapter, I will adress how 

mechanistic explanations are compatible with an anti-realist view on science.  

 

3.1  Introducing mechanisms and mechanistic explanations 

Machamer, Darden and Craver’s 2000 article has been very influential at the 

resurgence of New Mechanism. Even though they do not give a formal definition of 

mechanisms, they characterize it as “Mechanisms are entities and activities 

organized such that they are productive of regular changes from start or set-up to 

finish or termination conditions.” However, this has later been updated by other 

mechanists mostly on the grounds that it is too restrictive and there is no a priori 

reason for a mechanism to be regular or to have set-up and termination conditions12 

(Bechtel, 2011, 2022; Glennan, 2009; Krickel 2014; Leuridan, 2010; Machamer, 

2004).  For example, Bechtel and Abrahamsen (2005) argue that “a mechanism is a 

structure performing a function in virtue of its component parts, component 

operations, and their organization. The orchestrated functioning of the mechanism is 

responsible for one or more phenomena.” However, this characterization has later 

been found to be problematic as the concept of function is a very loaded term 

metaphysically and there is no consensus as to how to situate it in the mechanistic 

                                                           
12 There are different conceptualizations of regularity. Following (Craver & Tabery, 2023) I take it 

that a mechanism is regular when it works the same way given the same background conditions. This 

also might relate to a counterfactual understanding of causality, though not necessarily. However, it 

does not follow from this that when we cannot provide the same conditions more than once for the 

contingent reasons, say some event in history occuring only once, we cannot attribute a mechanism to 

it. It is only a contingent complication of that specific event that it does not happen more than once. 

This contingency does not pose any problem to the claim that the event is a result of some mechanism 

or that there might be some mechanisms accounting for that event.  
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science13 (Craver, 2013; Garson, 2013). Thus I will take Glennan’s minimal 

mechanism (Glennan, 2017, p.92) as the most recent and widely accepted 

characterization of mechanisms: “A mechanism for a phenomenon consists of 

entities (or parts) whose activities and interactions are organized so as to be 

responsible for the phenomenon.” So there is a phenomenon and a mechanism for 

that. Before going into the details, it will be better to look into that distinction.  

At this point, Glennan (2017) makes use of Giere’s account on models 

(Giere, 2004, 2006) and mostly follows him. Giere proposes a liberal conception of 

model where there is not a definitive characteristic or property of being a model 

except that something is used by the modeler as a model to represent something else 

with a particular purpose. This conception stems from the practice that both in 

philosophy and in the sciences there are countless ways something is taken to be a 

model. Equations, algorithms, simulations, diagrams or even living creatures as in 

model organisms or model animals.14 Note that the representational relation stated 

here crucially relies on the modeler’s agency and purpose. 15 Accordingly, there are 

only models of models of models ad infinitum... Glennan goes on and states that 

mechanistic explanations are models as well, sometimes called mechanistic models 

or mechanical models. Moreover, they do have two parts: phenomenal description 

                                                           
13 A caveat about functions: I am sympathetic towards Craver’s perspectival account (Craver, 2013) 

and I take functions to be heuristic attributions to systems/mechanisms. The main reason is that even 

though functional thinking may appear to enrich our theorization and modelling processes, at least 

only by itself, it has no contribution to whether some model is explanatory or an explanation is 

successful or not. Because description of a mere causal chain without any attribution of function 

would not lose explanatory power. Consider explaining some functional phenomena or translating a 

functional description into description of a set of particular events without any normativity (as 

opposed to function-talk since functions always come with malfunction and normativity) that where 

we have enough knowledge. It would be still possible albeit practically very difficult or impossible. 

Moreover, one might even say functions themselves, when put forward as explanatory, become 

further explanandums in mechanistic science. This way of thinking can be traced back to the well-

known distinction between the context of discovery and context of justification which is 

conventionally attributed to Reichenbach (1938). I will not focus on the debate about functions in this 

thesis since it is not relevant to the main claims of the present thesis.  
14 Natural language sentences, words, idioms or metaphors etc. might also be taken as models in this 

picture.  
15 Notice that the modeler here might be more than one person, it can even be an entire community.  
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and mechanism description (Glennan 2005, 2017). Phenomenal description only 

gives us the cause and effect pairing, namely the explanandum in a sense.16 The 

mechanism description, though, gives us how that cause and effect come about as a 

result of particular kind of components, their relation to one another, their activities 

and the overall organization of them. It is important to realize, though, that these two 

descriptions cannot be separated much clearly in most mechanistic models and can 

only serve as an idealized picture here. In this context, mechanism descriptions can 

come in different ways. For instance, some phenomenon might be the result of a 

temporal process whereas some others might be synchronically realized or 

constituted by the mentioned mechanism (Craver and Darden, 2013). In this sense, 

mechanisms are said to be producing, underlying or maintaining the phenomenon. 

Producing refers to situations where the mechanism produces the result as an end-

point of a temporal sequence, e.g. protein synthesis. On the other hand, a mechanism 

can be underlying or maintaining the phenomenon as is the case with organelles and 

their activities that make up a cell or a metabolismic mechanism to maintain a certain 

regulatory processes in an organism’s body. Another parallel distinction is between 

etiological explanations and constitutive explanations.  Etiological explanation pretty 

much corresponds to when the phenomenon is produced whereas constitutive 

explanation is when the mechanism constitutes the phenomenon. Processes such as 

protein synthesis or a neuron's reception of current through its dendrites, its loading 

and firing, the transmission of the signal across the synapse, the subsequent release 

of neurotransmitters at the terminal point, and the resulting activation of another 

neuron via a different dendrite can serve as examples of etiological mechanistic 

explanations. In contrast, the constitutive mechanism can be illustrated through the 

                                                           
16 I use the word explanandum with a grain of salt here just to illustrate that phenomenal description 

gives us the thing or process to be explained. It should not be confused with the original meaning of 

the word that comes from covering-law explanations.  
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earlier example of  cells and organelles. This last point has led to much debate about 

how to demarcate constitution and causality in mechanistic explanations. Since this 

debate has no definitive relevance to the present discussion I will not much focus on 

it except for the few sentences below in the passages about levels. A quote from 

Glennan (2017) can summarize the upshot of the present discussion:  

 

Mechanistic models are the vehicles for mechanistic explanation. A 

mechanistic model characterizes both the phenomenon to be explained and 

how the organized activities and interactions of some set of entities produce 

or underlie that phenomenon. So mechanistic models show how the 

phenomenon is caused and constituted by a mechanism. It is for this reason 

that I call mechanistic explanations how explanations.17 (p. 68) 

 

I said above that it may not be too easy to distinguish between the 

phenomenal description and a mechanism description of a mechanistic model. 

Another related issue is that mechanistic models are always incomplete to differing 

degrees.18 For example, there might be some models where a subset of components 

or activities corresponds to mechanistic parts whereas other details do not 

correspond to anything as such and only posited for some theoretical or formalistic 

reasons. This is especially apparent when one considers how scientists come to posit 

mechanism descriptions. There are two important distinctions that can be read as two 

orthogonal19 to each other. The first distinction is between how-possibly models and 

how-actually models while the second is between the mechanism-sketches and 

mechanism-schemas (Craver, 2007). How-possibly models are proposed as 

conjectures or hypotheses20 about how a mechanism works. If enough empirical tests 

                                                           
17 In Bechtel and Abrahamsen’s (2005) words “mechanistic explanations explain why by explaining 

how.” 
18 An example of partial and incomplete model is Hodgkin-Huxley model discussed by Craver (2007) 

and Glennan (2017).  
19 Note that we owe this remark on orthogonality to Glennan (2017).  
20 Glennan (2017) notes that how-possibly model can be interpreted more broadly where they are 

models of logical possibilities that may or may not be conjectures. One benefit of this interpretation is 

that it allows some scientific practices like exploratory simulations or testing hypothetical scenarios 
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or the background knowledge at hand confirms the model then it becomes and how-

actually model. Of course it is not decided at a moment by the relevant epistemic 

and/or scientific community but as the evidence grows the community increasingly 

builds consensus. In this context, it is always possible for another how-possibly 

model with more details or with a different content to emerge and become the how-

actually model at present. It is also a possibility that a scientist may not know if the 

stated components, activities, parts and the organization is correct at the beginning, 

before any substantial process of empirical testing.21 On the other hand, mechanism-

sketches and mechanism-schemas are about how precise and/or detailed a 

mechanistic model is. Craver tends to view these two distinctions in a parallel 

fashion in that he claims the more a model approaches to become a how-actually 

model the more it also moves from being mechanism-sketch to mechanism-schema. 

It becomes more detailed and fine-grained. However, even though that might be a 

common tendency for models, it does not have to be so since we could easily think 

of thoroughly fine-grained mechanistic models that are false and coarse-grained, 

sketchy models that are more correct. Therefore, as Glennan suggests it is more 

accurate to conceive these distinctions as orthogonal to each other. However, 

remember, these are all about giving a mechanism description for the phenomenal 

description. So, where this phenomenal description comes from? In fact, it comes 

from some previous mechanism description probably22 proposed to account for 

another phenomenon. As Glennan suggests, all mechanistic models contains gaps, 

components, activities that need to be further accounted for, hence every mechanistic 

                                                                                                                                                                    
that are known to be factually false just to make idealized inferences. Glennan then adds another 

category in between, how-roughly models that are conjectures or hypotheses.  
21 Notice that it is not much different in theorization in other kinds of explanatory frameworks. It is 

still possible and legitimate to posit unobservable or yet unobserved constructs into the model as well. 
22 I say probably because that is usually the case but one can imagine situations where one just 

observes or imagines something as an explanandum out of blue.  
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model creates new known-unknowns to be explained (Glennan, 2005). Mechanistic 

models are being continually refined and modified. Appropriately, Craver even 

argues that this constant filling in the gaps found in mechanistic models is what 

drives the scientific progress.  

The emphasis in filling in the gaps and always approximating more details in 

mechanistic models, especially made by Craver and Darden (2013) led to much 

criticism (Levy & Bechtel, 2013). The idea rests on problematizing the blurred line 

between a complete and incomplete model with emphasizing the role and importance 

of abstraction and idealization in science. Opponents ask whether we should go until 

the atomic level or even below just to explain some phenomena in, say, social 

cognition. Even though the whole debate contains various arguments and to fully 

capture it here is impossible, suffice it to say that the New Mechanists do not have 

any problem with using explanations that are incomplete in differing degrees 

whenever it suits the researcher’s pragmatic concerns. For them an explanation is 

completely complete when science is complete, i.e. when all explanations are 

complete. At this point it is obvious that this is an impossible ideal but an ideal 

consistent with the practice of science and scientists since it always aims to broaden 

its scope and updates itself forever. Hence, it is no problem for them to admit 

incompleteness. 

Another issue is that Craver and Darden, sometimes with David Kaplan, 

stated multiple times that their views situate abstraction and idealization in a place 

no less important than that of opponents (Craver, 2013; Craver & Darden 2013; 

Craver & Kaplan, 2020).  They maintain that every mechanism is a mechanism of 

some phenomena, which would require the researcher to ignore irrelevant details for 

the phenomena at hand. But their emphasis on filling in the gaps also stems from the 
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concern that if we did take functional explanations, black boxes and other 

explanations with many gaps and unexplained subcomponents as complete, then 

there would not be any iterative or progressive way to advance science in a coherent 

and consistent way.  

Agreeing with Craver, Darden, and Kaplan, I would add that every 

explanation is, by its nature, a model, and every model is necessarily an 

abstraction—because it is not the thing it represents. We can only understand the 

system in question through concepts that are already abstracted, along with the 

relations and activities we propose between its parts. In this sense, abstraction is not 

something we can avoid; it is an essential part of how we explain anything at all. 

“The more detail the better” is true in the context of science as a whole but it is 

always possible to use an explanation at a preferred level according to the context or 

the relevant theoretical or practical needs. For instance, in neuroscience, one might 

explain the transmission of a signal across a neural network by referring to action 

potentials and synaptic transmission without invoking the molecular details of ion 

channel behavior or neurotransmitter synthesis. In some contexts, this high-level 

mechanistic account is not only sufficient but preferable such as when modeling 

large-scale neural activity in computational neuroscience. Thus, while further detail 

might enrich the explanation in principle, abstraction at a certain level can be 

pragmatically more fruitful, depending on the context.23 

 The hierarchical structure of mechanistic explanation has become apparent in 

the above discussion. This is an aspect of the New Mechanism that contrasts with its 

antecedents in that they almost exclusively focused on etiological mechanisms since 

                                                           
23 I used the terms idealization and abstraction interchangeably here, following Craver and Kaplan 

(2020), because everything that is said about one of them also applies equally to the other in this 

context. 
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the levels are implicit in the new mechanistic science.24 We explain some 

phenomenon by either providing an etiological or a constitutive mechanism - and 

ideally both. Then we explain further the components within that very mechanism. 

This iterative process goes on as far as our epistemic capacities enable us. However, 

this process does not only run through from upper levels to lower ones, we also look 

up to see if our mechanism is a part of another phenomenon at some other level 

(Bechtel, 2009). This intuitively and intrinsically follows from the characterization 

of mechanisms and how they explain.  

In this context, we can clarify what we mean by "level" with an example. If 

we take the cell as our example again, the components that make up a cell, namely, 

the organelles and their activities, constitute one level, whereas the interactions in 

which the cell, as a whole, participates with other cells constitute a different level. 

To describe these intercellular interactions, it is not necessary to refer to the internal 

subcomponents of the cell, at least, this is not a logical necessity. Whether it is an 

empirical necessity may depend on the specific phenomenon in question. The 

intercellular interactions of a cell may indeed be influenced by and even depend on 

its internal processes. However, someone who only studies the organelles without 

also investigating the cell's intercellular interactions will not be able to establish the 

relation between the two. In other words, studying organelles alone may not be 

sufficient for predicting the intercellular behavior of the cells they constitute. This 

discussion may remind those familiar with the topic of the concept of emergence. 

The debate over emergence versus reduction has a long history and, roughly 

speaking, stems from the claim that all sciences can ultimately be reduced to physics. 

Against this view, it is often argued, especially in fields such as biology and 

                                                           
24 There is also the issue of whether something has an ontic aspect i.e. a claim about the structure of 

reality itself. However, in line with my argument on the anti-realism in the previous chapter, this will 

no longer be relevant for this discussion. I obviously do not commit to such an ontic view.  
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psychology, that many processes cannot be reduced to physics, and that no matter 

how well we understand the physical level, this understanding will not suffice to 

predict what happens at higher levels. A crucial distinction here is whether this 

limitation is ontic or epistemic in nature. The former is associated with the notion of 

strong emergence, which holds that the structure of the universe is genuinely 

multilayered, and that causal relations at levels above physics are just as real as those 

within it. The latter, known as weak emergence, maintains that irreducibility stems 

from our cognitive or methodological limitations, rather than from the nature of 

reality itself. 

Notice that even though not entirely incompatible, there is little room for 

strong emergence here. Mechanistic explanations are mostly taken to be suggestive 

of a minimal account of emergence where organizational emergence is possible but 

strong emergence is something to be explained further, if possible. Some mechanist 

philosophers argue against spooky emergence on the basis that the resulting 

properties of the emergent entity should be the result of the explaining lower-level 

mechanism even though they might be unpredictable from it. However, spooky or 

strong emergence opens up a space for new properties that are not the result of the 

underlying25 mechanism. On a related note, this is where mechanistic approach 

departs from mainstream reductionism in that it has no claim regarding the 

predictability of higher-levels from the lower ones as reductionism would have it. 

Instead it is open to the idea of epistemic emergence as well where the reason we 

cannot predict the novel properties of the emergent level might be our restricted 

ability of knowing be it by our technology and/or methodologies or our cognitive 

capacities.  

                                                           
25 I am using the word colloquially here.  
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Notice that the mechanistic levels have also implications for the integration 

of different disciplines. Disciplines working at different phenomena at different 

levels might be integrated in an inter-level way naturally via such mechanistic 

outlook (Bechtel, 2009; Craver & Darden, 2013; Tabery, 2014). A caveat would be 

that different disciplines might explain the same or related phenomena via different 

mechanisms which would be problematic for an anti-pluralist but not problematic for 

a pluralist. However, even if you are an anti-pluralist it is a theoretical and empirical 

problem that might be solved eventually by further research and testing. This 

hierarchical structure of mechanistic explanation and the mechanistic conception of 

emergence (mechanistic emergence henceforth) and “levels” will be crucial for the 

argument I will develop in the next chapter.  

 

3.2  Misconceptions and criticisms about mechanisms 

There are a bunch of misconceptions about the mechanistic framework. Some of 

them are outright novel misunderstandings whereas others stem from the 

commitments of historical precedents of the New Mechanism. The word mechanism 

and mechanistic have certain type of connotations due to that historical background. 

However, the New Mechanists repeatedly claimed and dismissed most of those 

problematic commitments. Especially since those misconceptions also feed much 

controversy and possibly arguments against the New Mechanism, it is important 

mention them and make clarifications.  

 One such prominent misconception refers to the alleged incompatibility of 

abstraction/idealization with mechanisms. This concern mostly stems from some 

mechanists’ emphasis on more detail is always better. We already mentioned in the 

above discussion why this is and cannot be the case provided that mechanistic 



 

49 
 

models are always models of some phenomena and always ignores some 

components out there whereas retaining others.  

Another visible misconception is taking mechanisms as being identical with 

machines (Craver & Tabery, 2023; Darden, 2006). This leads to the criticism that 

most things, for example organisms, are not machines and hence they cannot be 

treated mechanistically (Nicholson, 2018). However, the New Mechanists especially 

eschewed this interpretation and stated that even though the concept of mechanism 

and machines are both etymologically and historically related they are not 

necessarily the same thing. Something that is not a machine may still contain or 

contribute to some sort of mechanisms. To defend a weaker thesis, something that is 

not a machine can still be modeled in virtue of its component parts, activities and 

organization. In fact, we can witness this kind of a modelling practice throughout the 

entire history of science. A salient example is the cardiovascular system in humans. 

While the heart is not a machine in the literal sense, it is often modeled 

mechanistically as a pump that drives the flow of blood through a system of vessels, 

regulated by valves and pressure gradients. Such a model allows for causal 

explanation and intervention without presupposing that the system is a machine in 

the strict engineering sense. What matters is not mechanical construction but the 

presence of organized components and their coordinated activity. 

One other controversial issue in this regard is the claim that mechanisms 

must be stable. Stability here means that the arrangement of parts, activities and the 

organization be fixed and cannot change. However, scholars like Glennan (2009) 

talks of ephemeral mechanisms where the parts, activities of parts and organization 

of them can change through time. Notice that this does not lead to a contradiction 

with those parts, activities and organization and the change of them take place in 
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space and time. How and why does that change occurs in a given mechanism is also 

something to be explained by some mechanistic models. 

Another widespread misconception which sometimes becomes a central line 

of critique is the claim that mechanistic explanations, as characterized by the New 

Mechanism, are inherently linear and thus incapable of accounting for phenomena 

involving feedback, circular causality, or dynamic regulation. This critique, however, 

rests on a misreading. The New Mechanism does not commit to linearity as a 

necessary feature of mechanisms. Rather, it emphasizes the organized interaction of 

entities and activities that jointly produce a phenomenon. In fact, feedback loops are 

fully compatible with mechanistic explanations, as long as the loop itself can be 

decomposed into or explained in terms of underlying organized components that 

sustain the behavior in question. Servomechanisms, for instance, constitute a classic 

case where feedback is inherent to the system’s capacity to actively maintain certain 

variables within bounds, producing apparent stasis or equilibrium as a result of 

continuous internal regulation (Bechtel, 2011, 2022). What may seem like a static 

output is in fact an emergent outcome of dynamically interacting mechanistic 

components. The New Mechanism is well equipped to capture such dynamics, 

provided that the relevant explanatory models remain committed to uncovering the 

constituent parts and their modes of interaction that give rise to such regulated 

patterns. Therefore, criticisms grounded in the assumption that mechanistic models 

must be linear or cannot accommodate feedback overlook the flexibility and scope of 

the New Mechanism.  

 As a last remark in this context, considering the above discussion, one might 

then ask, what is it that incompatible with mechanisms? Is the concept of mechanism 

so trivial that it is compatible with pretty much everything? If mechanism covers all 
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these then what does it not cover? The primary clarification for such a concern is that 

to be comprehensive to a great extent is not surprising for a framework that claims to 

explain — at least for some proponents — how science actually works. We 

mentioned that there is a broad interpretation that takes New Mechanism as both 

descriptive and normative framework capturing the entirety of science and the 

ontology of explanation. In this reading, other kinds of models are explanatory only 

in so far as they can capture and take into account the mechanistic activities and 

components. For example, Kaplan and Bechtel (2011) claim dynamical models are 

illuminating in terms of temporal organizations of interactive mechanisms whereas 

others think that they are only descriptive models and do not provide an explanation 

(for an application of this argument in cognitive science, see; Erdin, 2020). This is 

also the case for other so-called explanations like topological explanations and 

network explanations. For mechanists, they fail to distinguish between good but 

entirely fictional predictive models and when they do not fail to distinguish them it is 

only possible through some implicit or explicit mechanistic model. One could argue 

that this is precisely what distinguishes an explanation from a simulation. Otherwise, 

just as in the case of deep learning models, we could endlessly increase the 

predictive power of our model by adding countless elements whose correspondence 

to any structure or causal organization in the target system or phenomenon (e.g., the 

brain or a given cognitive function) remains unspecified or unknown. Yet this would 

not suffice for explaining the system. As the mechanists argue, in order to 

legitimately claim that we have explained a system, the components or processes 

used in the model must correspond to actual entities or processes within the system 

itself. In this sense, the model must be medium-dependent (Bechtel & Abrahamsen, 

2010; Milkowski, 2011, 2016). 
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Accordingly, to clarify the discussion it is safe to say an explanation must be 

medium-dependent and what makes a model explanatory is its content rather than its 

form or predictions. Therefore, network models, topological models, dynamical 

models, etc. are all the cases of medium-independent models. 

However, since scholars who take a narrow interpretation of mechanism 

mostly do not think a mechanistic explanation is compatible with any of those we 

mentioned above, this triviality objection would not arise in their case. Nevertheless 

we can refer to a short list given by Craver and Tabery (2023) as examples of what 

are not mechanisms: entities, objects, correlations, inferences, reasons, arguments, 

symmetries, fundamental laws, relations of logical and mathematical necessity.  

 For the present discussion, the following quotation from the same source 

might be helpful as well: 

 

The idea of mechanism is a central part of the explanatory ideal of 

understanding the world by learning its causal structure. The history of 

science contains many other conceptions of scientific explanation and 

understanding . . . Some have held that the world should be understood in 

terms of divine motives. Some have held that natural phenomena should be 

understood teleologically. Others have been convinced that understanding the 

natural world is nothing more than being able to predict its behavior. 

Commitment to mechanism as a framework concept is commitment to 

something distinct from and, for many, exclusive of, these alternative 

conceptions. If this appears trivial rather than a central achievement in the 

history of science, it is because the mechanistic perspective now so 

thoroughly dominates our scientific worldview (Craver & Tabery, 2023). 

 

3.3. New Mechanism goes unreal  

 I argued for an anti-realist conception of science in Chapter 2. However, most 

mechanists commit to a realist view in that they take it that in science we discover 

mechanisms (out there) in nature (Bechtel & Abrahamsen, 2005; Glennan, 2005). 

That might possibly lead to a confusion that needs to be dealt with here.  
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 First of all, I should make something clear: the discussion about realism 

versus anti-realism is mainly concerned with science in its entirety, meaning that it 

does not say anything particular for some modeling practice in science. It concerns 

itself with what any modeling practice in science can achieve in terms of mind-

independent truth and/or reality.  

 On the other hand, mechanist philosophers’ commitment to some form of 

realism might not stem from their commitments to mechanistic modelling but from 

realism being the dominant philosophical stance in the philosophy of science 

academia. In this regard, Colombo, Harmann and Van Iersel’s article (2015) takes up 

the task of showing why and how modelling practice in mechanistic science does not 

guarantee realist commitments just by themselselves as there is no necessary relation 

between the two. In doing that, they first show why mere empirical adequacy cannot 

give us realist commitments in a similar vein as we did above. Then they argue that 

the fact that a true mechanistic model cannot be true mind-independent does not 

prevent the models from being useful, insightful and explanatory according to the 

criteria set by the relevant scientific community at the time. They maintain that those 

criteria are also already used in determining whether a model is true in the first place 

— whether construed realistically or anti-realistically. Therefore, they claim that 

what makes a mechanistic model, true or in more accurate terms, correct or 

accepted, is the empirical coherence of that model with the background knowledge 

of the scientific community. So far so good... Yet, they mostly construe coherence in 

an empirical way, which is in terms of beliefs and evidences. Even though this is not 

problematic for their paper’s aims and scope because they want to show how 

mechanistic modelling is in principle equivalent to that of mechanism with a realist 

belt, it has a missing part. We know that science is something more than belief plus 
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evidence as most clearly portrayed by the underdetermination discussion. What kind 

of beliefs do we form, namely, what kind of concepts do we employ, what is our 

ontology, our “conceptual toolkit” are also matters of coherence. Because obviously 

we do not form beliefs about angels or fairies and test them in science but do so 

about particular things and events. We only take particular kinds of concepts relevant 

to scientific investigation. Might there be a coherence criterion that can help us to 

clarify this observation further?  
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CHAPTER 4 

INTEGRATING SCIENCE AT ITS JOINTS 

 

Most debates within research traditions in science, or more specifically in cognitive 

science, revolve around the questions of realism, i.e., the realism of different entities 

or theoretical posits.  Hence throughout the earlier chapters we looked into whether 

science could give us an answer concerning the reality of anything at all. My answer 

was no. One consequence of the discussion about realism versus anti-realism we 

presented here is the practice approach to science that takes science as a cultural 

practice, as some sort of a cultural institution. Just like other cultural practices, it 

cannot grant a logical link to mind-independent reality or truth per se, but it may 

very well have its own distinct rules — either implicit or explicit — that distinguish 

it from other and at the same time gives it its uniqueness. This reference to explicit 

or implicit rules was inspired by a Wittgensteinian contextualism which is already 

implicit in the sociohistorical and cultural approaches to science. But contrary to 

most takes in philosophy of science we refrained from appealing to a mere 

instrumentalism according to which those rules are determined by local contexts and 

needs of the given epistemic community, instead we stated that one rule as to how 

science explains its subject matter might be the mechanistic explanations construed 

by the New Mechanism. There are two ways to interpret New Mechanism one of 

which is the narrow reading where the New Mechanism is both a descriptive and 

normative framework of a particular way of doing science albeit not the only one. 

The other reading is the broad reading which takes the New Mechanism as both a 

descriptive and normative framework aimed to cover the entirety of science. I argued 

that even though I employ a broad interpretation here, it is not necessarily so in terms 
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of the scope of the present thesis and an explanatory pluralist might still find the 

present argument for a relatively local context useful or inspiring. One possible 

concern taking mechanistic explanation as a rule in an anti-realist conception of 

science would be the dominance of scientific realism among the New Mechanist 

philosophers. Relying on the work of Colombo, Hartmann and Van Iersel (2015), we 

saw that there is no logical and necessary incompatibility between the two. In this 

treatment though, the concept of coherence, as opposed to truth/reality, became 

prominent in accepting a particular explanation in science. As opposed to Colombo 

et al. (2015)’s broad way of construing coherence by only referring to evidence and 

background knowledge, which makes it only a matter of empirical investigation, I 

proposed that there is a need to another coherence criterion concerning conceptual 

aspects of research traditions because what kind of beliefs we form, what kind of 

tests we employ upon them, and as a result, what to accept and what not to accept are 

all determined, or at least, importantly influenced by such conceptual constraints.26 

We do not ask empirical questions about fairies and angels but about particular kinds 

of things and events, so what leads to the distinction at hand here?27 

 In this chapter, I am going to deal with this concern and investigate what 

would be conceptual criterion of coherence in an anti-realist science in which the 

                                                           
26 Notice that this is in the vicinity of both Laudan’s distinctions between the theoretical/conceptual, 

the empirical/methodological and the institutional. A somewhat parallel distinction can be found in 

(Sanches de Oliveira & Baggs, 2023). Though both accounts make a tripartite distinction there is a 

case to be made in favor of a quadripartite layering including the distinction between the theoretical 

as in empirical theories and the theoretical as in philosophical theories, e.g. local ontologies, 

conceptual frameworks, etc. A useful example might come from cognitive science where two 

opposing models of memory, Atkinson-Shiffrin Model of Memory (Atkinson & Shiffrin, 1968) and 

Distinctiveness Theory of Memory (Glenberg & Swanson, 1986; Glenberg, 1997; Nairne, 2006; 

Schmidt, 1991) share the same philosophical/ontological/conceptual background, i.e. 

computationalism, but differ in their empirical contents and predictions. Likewise, the debate between 

classical cognitive science and connectionist cognitive science would lie somewhere between the two 

as it is partly a philosophical/ontological/conceptual matter as well as partly an empirical matter.  
27 Notice also that this concern is in line with Sider (2011) or with the discourse around carving 

nature at its joints in general. However, as the present anti-realist stance prevents us talking about 

carving nature objectively, the title of the chapter is “integrating science at its joints.” We will talk 

abpout this furthermore later.  
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New Mechanism will prove helpful. But before that, I will first tackle the 

mainstream view in cognitive science and the problems it faced according to the 

framework presented here. That discussion will further help us navigate through the 

conceptual criterion subject as well. I will argue that there are three foundational 

commitments that historically and logically gave rise to the current fundamental 

debates in cognitive science: 1) multiple realizability of mental states, 2) autonomy 

of special sciences, 3) naturalizability of the mental. I will argue that these three are 

in fact interdependent and lead to same kinds of thorny problems for pretty much 

every framework in the field. Then I will propose and explain how conceptual 

coherence criterion can bypass these problems  

 

4.1  Foundations of the science of mind 

 When you open up a textbook, a dictionary or a common internet source to 

see what cognitive science is, you would likely see something like this: “Cognitive 

science is the interdisciplinary study of mind (and/or intelligence.)” George Miller, 

one of the founding figures of cognitive science, even says that they were reluctant 

to use “mind” because of the dominance of behaviorism, so they used “cognition” in 

its stead (Miller, 2003). So, cognitive science has been defined over the concept of 

mind/cognition.28 But what is mind? What was mind back at the time when cognitive 

science emerged?  

 In the early and mid twentieth century, there were two main strands in 

philosophy of mind answering the very question: behaviorism and brain-identity 

theory. Roughly, behaviorism was the claim that mental concepts mean nothing 

more and beyond the dispositional characteristics of an entity. Just like a glass is 

                                                           
28 Throughout this thesis, mind and cognition are used interchangeably if not stated otherwise.  
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predisposed to break when it falls from a certain height, when we say someone 

believes something we only refer to their disposition to do something or to act some 

particular way in certain contexts, namely we take their probability to do that or act 

in some particular way more higher than the alternatives29 (Ryle, 1949). On the other 

hand, brain-identity theory refers to the idea that mental concepts refer to brain states 

(Feigl, 1958; Place, 1956; Smart, 1959). Notice that that does not mean that mind 

and the brain are exactly the same things as clearly exemplified by our ability to talk 

about how many neurons there are in the brain in contrast to our inability to do the 

same about mind. There are no neurons in the mind. One may construe this as a 

constitution relation like Place (1954, 1656) or as different senses with the same 

reference (Feigl, 1958; Smart, 1959). 

 In a series of influential papers Putnam (1960, 1963, 1967) criticized these 

views. His criticisms were grounded in a couple of interrelated arguments. In his 

1963 article, although he initially approaches behaviorism through the concept of 

translatability, he quickly dismisses this perspective by noting that virtually no one 

still defends it. He then reformulates the view, proposing that behaviorism rests on 

two fundamental claims: 1) While mental terms and behavioral terms may not be 

fully translatable into one another, there exists a certain type of entailment relation 

between them. Even if these entailments are not strictly analytic, they still emerge in 

some way from the meanings of the terms involved. 2) The lack of one-to-one 

translatability stems from the fact that mental terms are of lower resolution compared 

to behavioral terms. Behavioral terms are more precise and varied, making them 

capable of capturing distinctions that mental terms cannot completely illustrate 

(Putnam, 1963, p. 327). Then he goes on to criticize behaviorism.  

                                                           
29 Notice that this is different from other kinds of behaviorisms sometimes called psychological and 

methodological. Here we mention only the philosophical or logical behaviorism as it is the subject of 

philosophy of mind and what mind is. 
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Putnam’s response builds on an example and a thought experiment. He draws 

his example from medicine, arguing that whether something counts as a disease is 

determined by the relevant symptoms, which may have different causes. Moreover, it 

is possible to discover that what was once thought to be the cause of a disease is not 

its actual cause, and that other factors are responsible. However, changes in the 

identified causes do not affect the definition of the disease or the determination of 

whether a person has the disease. He uses multiple sclerosis (MS) as an example to 

illustrate this point. In essence, we do not equate causes with effects. The effect and 

the cause are distinct entities, and a disease is simply the name we give to a 

particular effect, regardless of its underlying causes.30 

Based on the first example, Putnam argues that a mental state, such as "pain," 

is not merely a cluster of symptoms or responses but rather the cause of a cluster of 

symptoms or responses. He supports this claim by appealing to our ability to 

conceive of possible worlds where a mental state like pain causes no observable 

responses at all. In the thought experiment he proposes, we can imagine "super-

Spartans" who, due to cultural norms, never express their pain outwardly, regardless 

of how much they feel it. Moreover, we could even imagine that after many 

generations, this trait evolves to become entirely biological rather than culturally 

conditioned. In this scenario, super-Spartans could still verbally report feeling pain 

when asked, but they would exhibit no other external responses associated with pain. 

If such a scenario does not seem "nonsensical" or inherently self-contradictory, then 

                                                           
30 In fact, Putnam seems to have already assumed the conclusion he intends to argue for. It remains 

unclear why the mind should be compared to diseases or whether different examples from history of 

medicine could challenge this metaphor, a question best left to medical experts rather than to tackle 

here. However, at least in some cases, it does not seem entirely implausible to think that a disease 

might be identified not only by its symptoms but also by its causes. When we learn that the causes 

differ, it is conceivable that we might introduce a new taxonomic category based on the cause rather 

than the symptom alone. In fact, as we will see later, this objection touches on the same point raised 

by Jaegwon Kim with his example of "jade." However, let us set this issue aside for now. 
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behaviorism's claim cannot be correct. According to Putnam, this possibility shows 

that mental states could, at least in principle, be entirely independent of observable 

behaviors. Therefore, behaviorism’s fundamental claim that mental terms are in 

some sense entailed by behavioral terms becomes untenable.31 

 Before turning to Putnam’s positive argument about how the mind should be 

conceptualized, let us consider his critique of identity theory. In fact, rather than 

developing a detailed critique, he makes a few brief remarks in his 1967 paper 

(Putnam, 1967). For example, he suggests that saying “heat is mean molecular 

kinetic energy” is more plausible than asserting “pain is…” or “being in pain is being 

in a particular brain state.” This is because, in the latter case, the spatiotemporal 

relation changes, making the identity claim less plausible since mind is not 

something spatiotemporal. We cannot say mind is of such and such height, length or 

weight, or we cannot measure it by any other spatiotemporal measure.32 

In addition, there are arguments suggesting there may be creatures that we 

might reasonably attribute pain or other mental categories to, even if the attribution 

do not correspond to any particular type of reductionistic relation. Evolution shows 

significant variation in this respect. For instance, it seems plausible that there could 

be creatures showing similar behaviors or engaging in seemingly identical mental 

activities while sharing little to nothing in terms of evolutionary or physiological 

mechanisms. Given the diversity of life and the different evolutionary trajectories, 

such possibilities seem likely. Following this consideration, Putnam shifts from 

                                                           
31 The status of conceivability arguments and how we should evaluate them is a controversial meta-

philosophical issue. For further discussion, see: (Gendler & Hawthorne, 2002; Hallett, 1991) 
32 I find this reasonable as well. For precisely this reason, I will defend exceptionalism of the mental 

in the context of mental causation and multiple realizability below. This argument aligns with that of 

Feyerabend’s (Feyerabend, 1963) and, in a certain sense, with the phenomenological tradition. 

However, adopting this perspective is not a prerequisite for the present thesis. One could accept the 

argument presented in this thesis without considering the mental as exceptional in this regard. 

Though, I believe doing so would lead to other problems independent of the thesis’s central issues. 

These concerns will be addressed in the conclusion. 



 

61 
 

offering an a priori critique of identity theory to presenting his own alternative, 

functionalism or more specifically machine functionalism, which he defends as a 

more reasonable "hypothesis." According to this view, a mental state is neither a 

behavioral state nor a brain state but rather a functional state. What does this mean? 

 To explain and better illustrate this point, Putnam refers to the Turing 

Machine. Just as the states in a Turing Machine are functional in the sense that each 

state directs us to another state based on specific instructions in the machine's 

instruction table without being dependent on the physical substrate that the Turing 

Machine runs, mental states are also functional states. In this framework, the type of 

hardware on which the Turing Machine operates or the materials from which it is 

made is irrelevant. What matters is that the machine implements the relevant rules, 

regularities, and relations between states. This notion, in fact, marks the emergence 

of the computer metaphor and the computationalist approach to mind (Chalmers, 

2011; Milkowski, 2018; Newell, 1980; Pylyshyn, 1980, 1984; Searle, 1990; Shagrir, 

2006). Each state in the system is interrelated and causally interdependent, yet 

"independent" from lower-level physical substrates in a certain sense. According to 

Putnam, the critical point is that if a mental state M1 leads to another mental state 

M35 in response to a specific input and there exists a causal relation of this sort with 

a particular output, then attributing the corresponding mental ascription to any 

system exhibiting such a relationship is justified. Note that, these relations need not 

be entirely deterministic; they could be probabilistic, but that is a trivial issue, one 

that can be addressed during the process of modeling or theorizing. This causal 

structure remains entirely independent of the system's physical substrate. As readers 

familiar with the subject would recognize, this is precisely what the concept of 

multiple realizability corresponds to. 
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 Notice that while we have discussed functionalism and machine 

functionalism, it is not a logical necessity for a functionalist to refer to Turing 

Machine. The relevant functional relations can be conceptualized in different ways. 

In other words, at least in principle, one can be a functionalist without being a 

computationalist.33 In fact, many non-computationalist or even anti-computationalist 

frameworks in cognitive science are examples of this as long as they allow the 

multiple realizability of mind.  

It is not possible to deal within the scope of this thesis with the entire history 

of functionalism and the extensive debates surrounding it over the years. Rather, my 

aim here is to highlight some of the fundamental concepts, approaches, and 

tendencies that played a central role in the emergence of cognitive science. I will 

then mention how these ideas persist, even in opposing camps within contemporary 

debates, and explain what the thesis developed here contributes to these conceptual 

axes. I hope that the discussion so far has conveyed the main motifs of 

functionalism. However, cognitive science also involves other important issues that 

run parallel to or stem from functionalism, which must be addressed as well. For 

instance, around the same time with the developments mentioned above, Jerry Fodor, 

building on these ideas, developed the notions of the autonomy of the special 

sciences and the language of thought hypothesis. As for the latter one, more 

specifically, he argued for the need to integrate the computational theory of mind 

with the representational theory of mind, laying the foundation of cognitivism. These 

two ideas, rooted in functionalism, have become some of the most influential views 

in cognitive science. Even in later embodied and radically embodied approaches that 

                                                           
33 In fact, even Putnam himself acknowledges that saying "the mind is a machine" is somewhat trivial, 

as pretty much anything can be considered as a machine when viewed through this lens. This 

perspective helps explain the rise of pancomputationalist and panmentalist views in the field, 

particularly over the past two decades which is an unsurprising development given that such stances 

follow naturally from functionalism.  
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oppose computational and representational theories, we see that much of the debate 

still unfolds on this conceptual ground. After addressing these issues, we will 

proceed to the core propositions of this thesis. 

 As we just mentioned, another important and related idea is the autonomy of 

special sciences (Fodor, 1974; 1997). The autonomy of special sciences refers to the 

idea that specialized scientific disciplines, such as biology, psychology, or 

economics, operate independently of more fundamental sciences like physics or 

chemistry. This independence is rooted in the unique entities, properties, and 

regularities that these sciences study, which cannot always be fully reduced to or 

explained by the principles of the more basic sciences. For instance, while physics 

underpins all physical phenomena, the concepts and explanations used in biology, 

such as evolution or ecosystems, are specific to living systems and cannot be entirely 

derived from physics alone. So far, so good... But just as pretty much every idea in 

philosophy, it seems completely plausible when explained in just a short paragraph 

as this. So let us explore it a bit more.  

 Fodor (1974) begins his article with the statement, “Every science implies a 

taxonomy of the events in its universe of discourse.” According to him, there are 

natural kinds to which lawlike generalizations apply. For example, while a predicate 

like “moving an object over a distance of 3 kilometers” might apply to many objects 

and instances, it is nevertheless not part of any scientific vocabulary because the 

things it applies to are arbitrary, contingent, and disjunctive. Its relationship to its 

domain, to the objects and instances it applies, is not lawlike. However, 

generalizations in psychology or economics, for Fodor, do not share this 

characteristic. In these fields, we can formulate highly effective generalizations that 

hold and yield new predictions and allow us to discover new regularities as well. 
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This implies that the taxonomies in these fields employ natural kinds. Notice that this 

view poses a strong relation between lawlike regularities and the natural kinds, as 

Fodor himself also acknowledges. Even though this might be something dubitable, it 

is beyond the scope of this discussion.  

These natural kinds, in turn, determine the vocabulary and taxonomy 

employed by the special sciences. Although Fodor does not use this term, for the 

purposes of our discussion, we might refer to these taxonomies and/or vocabularies 

as special ontologies. Special ontologies are the ontologies posited by the special 

sciences. As the name implies, special ontologies are special, that is they cannot be 

reduced to lower levels. On the other hand, where Fodor diverges from reductionism 

is in the requirement, according to reductionism, that the natural kinds of the special 

sciences must be coextensive with physical natural kinds i.e., the natural kinds in 

lower-level sciences like physics34. This would be analogous to the case of heat 

being equivalent to mean molecular kinetic energy. However, Fodor argues that such 

coextension is impossible for psychology and cognitive science. For example, he 

claims that many regularities in psychology are not coextensive with neurological 

processes as in the case of heat and mean molecular kinetic energy. For any given 

psychological function, there is potentially an unlimited, or if not unlimited, a highly 

complex and disjunctive set of neurological correlates. As a result, the laws of 

special sciences cannot be mapped onto the laws of physical sciences, as the 

coextension criterion required for such mapping cannot be fulfilled. Fodor takes this 

argument so far as to list certain disciplines and assert that the work being conducted 

within them is problematic:  

                                                           
34 This distinction between lower-level and higher-level sciences is of course not unproblematic. Most 

simply because it is obvious that physics is not just concerned with small-scale phenomena but it also 

aims to explain astrophysical events. But the distinction, at least for the discussion at hand, is 

conventional.  
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“If psychology is reducible to neurology, then for every psychological natural 

kind predicate there is a co-extensive neurological natural kind predicate, and the 

generalization which states this co-extension is a law. Clearly, many psychologists 

believe something of the sort. There are departments of 'psycho-biology' or 

'psychology and brain science' in universities throughout the world whose very 

existence is an institutionalized gamble that such lawful co-extensions can be found. 

Yet, as has been frequently remarked in recent discussions of materialism, there are 

good grounds for hedging these bets.” (Fodor, 1974, p. 105) 

When considered in the context of cognitive science and psychology, 

concepts such as belief, attention, memory, perception, mental representation, and, 

depending on the context, encoding and computation are part of the special 

ontologies of these fields. Note the connection between this discussion and Putnam’s 

functionalism and the thesis of multiple realizability. While Putnam critiques 

reductionism in the context of philosophy of mind and advocates for functionalism 

and the independence of mental terms from their physical bases, Fodor adopts a 

similar strategy within the philosophy of science. Fodor emphasizes that reduction is 

not appropriate from the perspective of the philosophy of science and he argues that 

higher-level phenomena must be addressed on their own terms, with their own 

ontologies and methodologies. Furthermore, the regularities that special sciences 

enable us to discover, and the predictions they allow us to make, should be evaluated 

based on their own internal criteria. For instance, later in Psychosemantics (1987), 

Fodor defends folk psychology as fundamental to cognitive science and psychology. 

For him, if we agree with a friend to meet at a specific place, at a specific time, on a 

specific day a year from now, ceteris paribus, this agreement will hold, folk 

psychology works remarkably well in such contexts. While I find this perspective 
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compelling, particularly regarding the relationship between reduction and the 

interrelation between sciences, I also have certain concerns that make me somewhat 

skeptical of this view. 

First, for a reductionist, as Fodor himself acknowledges but ultimately 

rejects, there is a common reductionist narrative according to which progress in 

science, including so-called special sciences, often occurs through the increasing 

association of the phenomena in special sciences with sub-disciplines and their 

eventual reduction to them. Namely, as the science progresses the special sciences 

are expected to disappear since they are being reduced to the lower, reducing 

sciences through this progress. Notice that here the backbone of scientific 

explanation is reduction. In Fodor’s case, however, it remains unclear how progress 

is to be achieved or what meta-scientific criteria we should adopt in theory 

evaluation. This becomes particularly evident when we consider Fodor’s claim that 

appealing to lower, ‘reducing’ disciplines to explain exceptions and anomalies in 

special sciences is both normal and necessary.35 This opens the door, in principle, to 

ad hoc arguments against any given counter-evidence in the disputes and 

competition between theories. After all, any theory or framework, when evaluated by 

its intra-theoretical criteria, can appear highly explanatory. What exposes the 

explanatory limits of a theory is often a potential new theory, sometimes 

                                                           
35 Fodor supports this claim by pointing out that there are exceptions to the laws in special sciences 

but the laws of physics or chemistry do not have exceptions. So, when an exception is observed in the 

special sciences it is normal to refer to the more powerful and exceptionless laws of the lower levels. 

However, this seems to be a false dichotomy as whether there is a clear-cut and categoric distinction 

between the natural sciences and higher-level special sciences in terms of laws and exceptions is 

dubitable. Physical laws seem exceptionless because we deal with them only under strictly controlled 

conditions. The problem with the laws of the special sciences is that we often lack the tools to provide 

such strict controls, and these tools may, in principle, be impossible to develop due to ethical and 

epistemological constraints. Therefore, making a categorical distinction between explanatory 

practices in science on this basis is unjustified and problematic. Once this distinction is removed, 

various pathways for bridging special sciences and natural sciences become apparent, pathways that 

bypass typical categorizations between reduction and emergence. As we will explore below, 

mechanistic interlevel integration may offer a promising pathway in this context. 
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accompanied by a significantly revised ontology that provides a reference for 

comparison. Fodor’s proposed framework creates a significant gap in this regard. 

There might even be a case to argue that the current theoretical and methodological 

crises in cognitive science and psychology are related to these meta-scientific views 

(Gigerenzer, 2010; Hommel & Colzato, 2015; Sanches de Oliveira & Baggs, 2023). 

On the other hand, whether the proper relationship between sciences in this context 

should indeed be reduction is a distinct matter, which we will return later. However, 

before doing so, we will address a major critique of Fodor’s position and his 

response to it, thereby concluding the discussion on the autonomy of special 

sciences. 

Famously, Jaegwon Kim disagrees with Fodor (Kim, 1989; 1992). For Kim, 

non-reductive physicalism36 is untenable. Such a view must either collapse into a 

form of physicalism or lead to eliminativism. Otherwise, it would require positing 

non-physical causes, which is problematic since all causal processes depend on 

physical37 events. Without this dependence, we lose any justification for excluding 

"spooky" concepts and explanations. Thus, explaining something through non-

physical means when physical explanations are available becomes arbitrary and 

violates the principle of parsimony. For instance, Kim argues that to explain a 

psychological and/or mental phenomenon, such as pain, we must engage in local 

reductions. While Fodor is correct in asserting that what we call "pain" could operate 

on entirely unrelated physical mechanisms or principles for a Martian, an octopus, an 

insect, and a human—making it impossible to reduce all instances of pain to a single, 

unified explanation or reduction—we can still reduce each instance separately. That 

                                                           
36 Functionalism has been proposed as a stance both non-reductive and still physicalist, hence the 

naming. However, later, non-reductive physicalism has gained its own trajectory. 
37 Notice that that does not mean that every phenomenon belongs to the domain of phsyics as a 

science. It just means that in naturalistic explanations we do not refer to super-natural or extra-natural 

elements.  
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is, we could reduce Martian pain, human pain, octopus pain, and so on individually, 

treating them as distinct types of pain. Why should we not do this? If we choose not 

to reduce these phenomena in this way, then we might decide not to call them "pain" 

at all. Instead, we could address the behavioral phenomena using different and newly 

formulated concepts, eliminating mental concepts altogether. However, this 

approach would no longer be non-reductive physicalism—it would amount to 

eliminativism. 

According to this view, special sciences are not autonomous, and in any case, 

explaining phenomena within these disciplines requires progressively appealing to 

lower-level regularities and that is entirely common scientific practice. For Kim, the 

fact that this does not yield a lawlike regularity between lower-level and higher-level 

phenomena is not a problem. A common criticism is that it would prevent us from 

reaching generalizations about psychological and mental phenomena, leaving our 

explanations confined to local instances. However, according to the critiques, one of 

the primary goals of science is to arrive at generalizations. Whether the aim of 

science is to achieve generalizations is a long-standing and complicated debate in the 

philosophy of science. Even though the debate lies outside the scope of this thesis, 

suffice it to say that the dominance of local explanations rather than broad 

generalizations in many areas of biology often serves as a common counter-example 

in these discussions. On the other hand, this criticism is closely related to the notion 

of multiple realizability. According to Kim’s views, as outlined above, there is no 

single, multiply realized instance of pain or any other mental state for that matter. 

Consequently, it would be unreasonable to expect observations about one instance 

of, say, Martian pain, to lead to generalizations about another, say, octopus pain. 
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Therefore, even if the goal of science is to achieve generalizations, Fodor’s claims 

do not provide a plausible framework for reaching such generalizations. 

Kim illustrates his critique of multiple realizability most famously with the 

example of jade. Kim wants us to consider that with the progress in science, we 

discovered that what we commonly refer to as jade is actually composed of two 

distinct substances: jadeite and nephrite. This means that, despite their striking 

similarity in macro-physical properties, nearly identical in appearance and most 

other macrophysical observations, they differ at the microphysical level. If someone 

attempts to sell nephrite as jade, they would be committing fraud because it is not 

genuine jade. Kim argues that, for the sake of discussion, let us assume that all our 

observations of jade thus far have been based either on jadeite or nephrite, without 

any observations of the other. Given that we now know these two substances are 

distinct, would it be justified to make predictions about one based on observations of 

the other simply because they share significant similarities in macro-physical 

properties and have been falsely classified under the same kind, "jade"? Similarly, 

how can we make predictions about a Martian’s experience of pain or an octopus’s 

pain based on findings from studies on human psychological phenomena, such as 

pain? For Kim, There is no singular, unified "thing" being realized across these 

cases. Consequently, we cannot project from one onto the other. Kim goes even 

further, arguing that Fodor’s argument cannot lead to the conclusion that psychology 

is autonomous but rather to the conclusion that psychology lacks a proper subject 

matter. Ultimately, based on this argument, Kim concludes that multiple realizability 

is a problematic conception.  

Fodor’s response to this critique is somewhat interesting (Fodor, 1997). He 

actually agrees that jade is not multiply realizable. However, he argues that this is 
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not due to whether jadeite and nephrite are projectible but rather because jade is not 

multiply realizable in the first place. He claims that jade has a nomological 

relationship with jadeite in all possible worlds, much like water’s relationship to 

H₂ O38. In contrast, this is not the case for pain or other mental states. For Fodor, it’s 

the other way around. We do not arrive at multiple realizability because making 

inferences from one instance to another is justified; rather, if something is multiply 

realizable, then making inferences from one instance to another is justified. He goes 

even further and asserts that, for a functionalist, mental states already multiply 

realizable. Therefore, for a functionalist, it is justified to infer from human pain to 

octopus pain or Martian pain, precisely because mental states are multiply realizable 

in the first place. In contrast, jade is not multiply realizable. However, that means 

that Fodor has not actually proven anything, nor has he provided any argument to 

support the claim that the mental states are multiply realizable in the way and to the 

extent he suggests. In fact, by presupposing this from the outset, he appears to be 

drawing a circular picture. 

 Let us recall that Putnam also presented functionalism not as a grounded 

theory but as a "possible alternative hypothesis." Fodor makes the same move here, 

and after years of debate, we find ourselves back where we started. Thus, in its 

current state, functionalism remains an arbitrary theoretical preference.The debate 

over multiple realizability is an exceptionally long and complex one and it is 

impossible to cover its entirety here. It spans across a vast field of conceptualizations 

at the intersection of philosophy of language, philosophy of science, metaphysics, 

and philosophy of mind. Moreover, there are more recent approaches, as well as 

alternative perspectives and variations that we cannot delve into here but which 

                                                           
38 I mentioned Putnam’s microessentialist views in the second chapter and found them problematic.  
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certainly require separate discussion.The aim of this thesis is not, by any means, to 

make a definitive claim about whether multiple realizability is true or false. 

However, the discussion so far suggests the following: some things may indeed be 

multiply realizable, while others may not. In some cases, the material and/or physical 

substrates may be indispensable for defining a phenomenon or a concept. Yet, 

claiming that mental states are multiply realizable and defining it functionally is 

neither a neutral nor a given perspective in cognitive science, it is a theoretical 

choice and should be recognized as such. 

 We have discussed above how the autonomy of special sciences and multiple 

realizability are closely associated.39 While we refrained from adopting a general 

stance on multiple realizability, we concluded that functionalism is an ungrounded 

and unjustified thesis. Similarly, we noted that these two theses are not theory-

neutral propositions for cognitive science; rather, they are theoretical choices and, as 

such, can be criticized or rejected in the context of theoretical disputes. Let me 

clarify that I remain entirely agnostic about the status of multiple realizability or 

functionalism in the context of other disciplines or metaphysical debates. Within the 

scope of this thesis, I focus exclusively on their relevance to cognitive science. This 

is because, even if multiple realizability and functionalism are entirely reasonable 

and valid for many objects and concepts, they may not hold for mind. It is possible 

and likely that even though one day the relationships between higher-level and 

lower-level sciences may be well-grounded for various objects and concepts at the 

human scale, mind could represent an exception in this regard. For instance, we do 

                                                           
39 While these two positions are often found together and have historically developed in close parallel, 

it is important to stress that there is no necessary or logical entailment between them. Rather, they 

have been mutually suggestive. The plausibility of one often lends support to the other. 
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not speak of a "table-atom problem,40" yet we do discuss the "mind-body problem." 

In this context, I argue that even if we resolve how to ground and scientifically 

explain all other objects and concepts at the human scale, understanding the 

relationship between some higher-level and lower-level phenomena without any 

problematic issue, it would still be unjustified to assume that that framework also 

applies to mind. This stance, which I would term exceptionalism about mind, is of 

course rooted in the mark of the mental debate. To further engage with this issue, let 

us explore another topic arising from the two foundational pillars of functionalism 

discussed above, and its implications for cognitive science and philosophy of mind. 

Ultimately, this discussion will lead us to the hard problem of content. 41 

Let us remember Putnam’s machine functionalism, a.k.a. computational 

theory of mind. Putnam conceptualizes mental states in terms of functional roles, 

analogous to the states of a Turing machine. He argues that mental states are not 

reducible to specific physical or biological structures but are instead defined by their 

causal roles in a system. Just as the states of a Turing machine are defined by the 

functional relations between inputs, outputs, and transitions governed by its 

instruction table, mental states are defined by their functional interrelations within a 

broader system of inputs, behavioral outputs, and other mental states. This 

perspective is also endorsed by Fodor. 

                                                           
40 Similar issues are discussed in the context of metaphysical identity. However, there is a categorical 

difference between grounding a table or other objects at that scale and grounding mind, particularly in 

terms of causation and the philosophy of science. The former is merely a matter of scale, whereas the 

latter involves fundamentally different problems beyond the issue of scale. Even if we were able to 

fully understand the relationship between higher-level and lower-level phenomena, we would still be 

left with an unanswered question: what exactly sets apart ordinary objects, like tables and chairs, 

which exist at a scale comparable to human behavior, from things that are considered mental? Notice 

that this is directly related to the mark of the mental a.k.a intentionality, and the hard problem of 

content. 
41 The discussions on multiple realizability, higher-level and lower-level phenomena, the unity of 

science, and similar topics often involve realist assumptions, such as those concerning the 

fundamental level of reality. Therefore, while the sketch presented here is as concise and aligned with 

the mainstream narrative as possible, there are numerous points that I might disagree with upon 

deeper consideration. Consequently, the reader should approach this sketch with a grain of salt. 
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Later, however, Fodor finds this view inadequate and proposes necessary 

add-ons (Fodor, 1975, 1981, 1983, 1987, 2008). He argues that, if approached solely 

in this way, it would be scientifically trivial, as it would allow for the proposing an 

if-then instruction table for every single behavior without any criteria to constrain it. 

Moreover, he contends that the goal of a scientific inquiry into mind cannot be an 

endless effort to provide if-then explanations for every single behavior. It is worth 

noting the parallelisms between this critique and the earlier discussion of local 

explanations versus generalizations. For Fodor, any theory of human thought must 

account for two key features: productivity and systematicity. According to this view, 

human thought and behavior are potentially infinite and exhibit systematic 

relationships. A classic example of systematicity is the relationship between the 

sentences "John loves Mary" and "Mary loves John." Anyone capable of forming or 

understanding the first sentence should also be able to form or understand the 

second, demonstrating a systematic relationship between the two. Fodor emphasizes 

the need for a principle or constraint that accounts for this systematicity and 

introduces the Language of Thought (LoT) hypothesis. Assuming that LoT is well-

known in this context, suffice it to say that Fodor’s view holds that thought is 

regulated by language-like systematic and productive relationships (See for more on 

LoT: Quilty-Dunn, Porot & Mendelbaum, 2023; Fodor,1975, 2008; Gomila, 2011; 

Lupyan, 2023; Rescorla, 2024). At the core of this are semantic representations that 

the "machine" performs computations on. These semantic representations possess 

combinatorial properties that establish the rules and constraints governing their 

permissible combinations. These rules and constraints, in turn, underlie both 

systematicity and productivity. The best example of this can be found in natural 

language: despite having a finite set of elements, natural language allows for the 
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creation of an infinite number of systematic expressions and sentences due to similar 

rules and constraints. 

This idea which is often referred to as Fodorian Cognitivism has led to 

extensive debates and has branched into numerous subfields. However, at its core 

lies a critical question that has posed a serious challenge for cognitive science and 

the philosophy of mind: where and how do these representations acquire their 

semantic content? Remember, according to the functionalism, mental representations 

qua mental can be realized by different substrates hence making different physical 

substrates with the identical content possible. These physical substrates called 

vehicles of representations. So, the question is how do these different sorts of 

vehicles can acquire their content? This issue has led to significant theoretical crises, 

as exemplified by the Chinese Room argument (Searle, 1980) and the symbol 

grounding problem (Harnad, 1990), both of which are closely related to this 

question. While various theories of content have been proposed, the rise of embodied 

approaches, particularly since the 1990s, can be seen as a response to this crisis. 

These approaches, which emphasize the role of the body and the environment in 

cognition, have generated a wide array of responses across different schools of 

thought and theoretical traditions. Notice that the problem of content historically 

goes back to the question of intentionality and the mark of the mental (Brentano, 

1995; Crane, 1998). So it means that what we take to be contentful is minded and 

what we take to be minded is contentful. If we can answer this question then we can 

know the categorical difference between a table or a chair and a human or some 

other creature’s mind. In this context, some favoured something in the vicinity of 

embodied representations that take their content through sensorimotor information 

as opposed to classical cognitivism’s amodal representations (Barsalou, 1999, 2008; 
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Glenberg, 1997; Goldman, 2013). On the other hand, some approaches altogether 

rejected the notion of representation if conceptualized in the cognitivism’s way (Van 

Gelder, 1995; Varela, Thompson & Rosch, 1991). Among such views are enactivism 

(Chemero, 2009) and radical embodied cognitive science (REC) (Varela, 1979; 

Varela, Thompson & Rosch, 1991). Enactivism proposes life-mind continuity thesis 

and grounds the mark of the mental in terms of autopoiesis.42 For an enactivist, every 

living system is also an autopoietic system and every living system is minded. Even 

though, enactivism is most commonly classified as an anti-representational stance, 

most enactivists are open to some conceptualizations of representation that depend 

on autopoiesis and/or organism-environment interactions. On the other hand, 

proponents of REC reject any need for any kind of representation. There are content 

eliminativists like Chomsky and Egan that accept representations but only reject 

content which gives representations only a heuristic status (Chomsky, 1995; Egan, 

2014).43 Or there are also separate theories of mental content that usually appeals to 

information-theoretic (Dretske, 1981; Eliasmith, 2005; Lloyd, 1989; Rubert, 1999, 

2008; Usher, 2001) and teleological approaches (Millikan, 1984, 2004, 2017; 

Neander, 2013, 2017; Shea, 2018; Stampe, 1977). These approaches have been 

viewed as most successful and promising theories of content in mainstream. 

However, they are criticized on the grounds that they all employ information-as-

covariance and thus, as the consensus in the field acknowledges, cannot account for 

the content since covariance does not constitute content (Hutto & Myin, 2012). The 

main trouble arises only in the context of content that is semantic, normative and/or 

truth-bearing which has been taken to be crucial for mindedness. No kind of 

                                                           
42 Autopoiesis is an important and heavy term that is central to enactivism. I cannot give a full review 

of relevant discussions here, but suffice it to say that it roughly means sum of self-organization and 

autonomy, in the sense that organism is autonomous and it can act despite the environment. 
43 Note that neither Chomsky nor Egan is a proponent of embodied cognitive science. Their positions 

rest on different arguments than embodied cognitive scientists. 
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covariance, no kind of correlation can give us semantics, truth or normativity by 

itself. The hard problem of content is pretty much this idea that natural phenomena, 

natural explanations are extensional whereas semantics, truth and normativity are 

intensional, hence causing them to be separate in a principled way. In other words, 

according to hard problem of content, content cannot be naturalized.44 Most 

cognitive scientists or philosophers would argue against such a claim by saying that 

semantic content can be grounded in some natural explanation or natural concept. 

The various embodied cognition approaches or different theories of mental content 

mentioned above would, of course, claim that they have either resolved the issue or 

are on the verge of doing so. However, the problem lies in the fact that choosing one 

or more regularities found in nature and labeling them as "semantics," “content” or 

“normativity” is neither compelling nor sufficient to convince an impartial observer 

to accept this attribution. All these stances remain self-attributive and relatively 

arbitrary.   

In this short review, I have outlined the contours of these complicated 

debates within cognitive scientce and to illustrate the primary issues and challenges 

along the major conceptual axes. What I have aimed to show thus far is that the two 

foundational functionalist views central to the establishment of cognitive science, i.e. 

multiple realizability and the autonomy of special sciences, have given rise to the 

problem of mental causation and the hard problem of content. Moreover, I have 

argued that these two problems cannot be addressed in isolation from one another for 

a conceptually complete and coherent cognitive science. Finally, I have shown that 

                                                           
44 Even though I am on the same page with Hutto and Myin on the hard problem of content, I am 

skeptical towards both their distinction between basic minds and linguistic minds, and their claim that 

language and representationality are intrinsically related, issues both of which are beyond the scope of 

this thesis. See, for example Van den Herik (2014) for the latter issue. Also, as Villalobos and 

Silverman (2018) point out, asserting a semiotic relation in basic minds instead of representationality 

does not do much difference in terms of metaphysics of mind and the relevant philosophical 

problems.  
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different frameworks within cognitive science offer varied responses to these issues, 

but all of them work under functionalist assumptions, trying to provide cognitive 

science, assumed by them to be a special science, with a corresponding special 

ontology. Accordingly, nearly all schools of thought in cognitive science begin by 

establishing their metaphysics of mind and their approach to understanding it. Based 

on these primary answers, they then proceed to determine how cognitive science 

should be conducted. This is true not only for functionalism and the cognitivism but 

also for the post-cognitivist approaches grouped under the umbrella term embodied 

cognition. 

At this point, we are gradually approaching the central argument of this 

thesis. My question is: can we not take a couple of steps back and think of a different 

trajectory for cognitive science, one that is entirely agnostic regarding the 

metaphysics of mind and the problems associated with such ontological stances? 

Building on our discussions of anti-realism and the New Mechanism in science, I 

will argue below that such a trajectory is indeed possible and even needed.  

 

4.2  Naturalistic Coherence and sidestepping the mental 

It has been a long journey, so let us take a moment to recall where we started. 

Beginning with the observation that most debated topics among different schools of 

thought in cognitive science is the reality of certain theoretical entities, we 

questioned whether prioritizing the reality of any entity or focusing on this question 

during theoretical conflicts is justified. At the conclusion of that discussion, we 

found an anti-realist stance to be inevitable, treating (scientific) concepts as non-real 

constructs. Within this framework, we conceptualized science as a social and cultural 

practice that produces these some particular subset of these constructs. However, just 
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as every social and cultural practice has its own unique boundaries, rules, and forms, 

we acknowledged that science too has its distinct form, procedures, and limits. Given 

that there is no theory-neutral method to resolve disputes between theories and 

frameworks regarding the reality of entities, we explored in the second chapter how 

such conflicts might be addressed and sought to understand the practical boundaries 

of science. This led us to examine the New Mechanism approach in the philosophy 

of science. We noted that this approach can be interpreted in two ways: under the 

broad interpretation, New Mechanism describes the entirety of science and offers a 

normative framework for it; under the narrow interpretation, it provides a 

descriptive and normative account only for certain fields or aspects of science. For 

the purposes of this thesis, we argued that both interpretations are compatible. Those 

who adopt the broad interpretation might view the proposal here as saying, 

"Cognitive science must follow this model because science as a whole is such and 

such." In contrast, those who find the narrow interpretation more plausible might see 

it as "a coherent and potentially new way to address certain issues in cognitive 

science." Although many proponents of New Mechanism are realists, we briefly 

argued that New Mechanism is, in principle, compatible with anti-realism. We 

emphasized that for an anti-realist perspective, coherence is more important than 

reality. In this context, we distinguished between empirical coherence and 

conceptual coherence. We outlined that the central focus of this thesis is to introduce 

the concept of conceptual coherence and to explore its implications for cognitive 

science. Along the way, we took a detour to summarize the major debates and 

foundational issues in cognitive science that are relevant to our discussion. Now, 

having reviewed these key issues in cognitive science, we are finally in a position to 

turn our attention to the concept of conceptual coherence. 
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Let’s remember the question of the present discussion: Can we not take a 

couple of steps back and think of a different trajectory for cognitive science, one that 

is entirely agnostic regarding the metaphysics of mind and the problems associated 

with such ontological stances? Given that a) we think that the autonomy of special 

sciences rests on controversial assumptions and thus is yet unconvincing; b) we 

differ from functionalism regarding the goals of science and what constitutes a 

scientific explanation; c) we argue that the autonomy account fails to provide a 

framework for how scientific progress occurs and leaves room for ad hoc 

justifications in theoretical disputes; d) we find the hard problem of content 

argument convincing and approach the naturalizability of the mental with 

skepticism; e) we do not take it granted that there is a categorical difference between 

sciences with different domains at different scales; f) we do not consider it necessary 

to view cognitive science as a special science that must first be provided with a 

special ontology: How can we proceed from here?  

As discussed in the third chapter, according to New Mechanism, when we 

encounter a phenomenon in science, what we observe is essentially Event A and 

Event B. Let us assume that the available evidence and the scientific framework 

suggest that these two events are causally related. To explain this relationship, we 

can adopt two approaches. The first approach is to zoom in and examine the 

components of Event A and Event B, focusing on both their internal interactions and 

organization and the possible relations between the two events at this subcomponent 

level. This involves using relevant methods and techniques to formulate hypotheses 

based on existing theories and evidence, which are then tested. The second approach 

is to zoom out and examine how Event A and Event B, as components, relate to the 

larger events or mechanisms they are part of, or how those larger mechanisms 



 

80 
 

interact with the subcomponents of the mechanisms underlying Event A and Event B 

systems. This, too, requires developing and testing hypotheses using similar 

methodologies and techniques. For New Mechanism, neither of these approaches is 

inherently superior to the other. Science progresses by moving in both directions: the 

questions we pose lead to new questions, and we navigate between scales or levels 

according to the demands of these inquiries. The resulting descriptions that emerge 

at different though interdependent levels or scales are what we refer to as 

mechanistic explanations. 

In doing that, namely starting with Event A and Event B while our 

knowledge of their relations to higher and lower levels remains limited, in other 

words when these territories are known-unknowns, the explanations we develop, 

however localized, necessitate introducing new elements, processes, and events that 

were previously outside the scope of scientific knowledge. Notice that I am making 

no claims about whether these entities are observable or unobservable by any 

specific criterion. This distinction is not relevant to the current discussion. Within the 

natural progression of scientific inquiry, the new "things" we propose to explain 

various phenomena are inherently tied to ontology and incrementally expand our 

conceptual framework, both as a scientific community and individually. For 

instance, centuries ago, concepts like microbes, electrons, or quarks were absent 

from our discussions. Today, despite their content, definitions, and different 

"language games" that vary according to context, these entities have secured places 

in both scientific and, to some extent, folk ontologies. This is a natural outcome of 

the scientific progress. As late 20th-century philosophy of science and philosophy of 

language have shown, there is no categorical boundary between the empirical and 

the conceptual. Notice the contradiction regarding special sciences and their special 
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ontologies. For a special science to exist in the first place, it must rely on a shaky, 

one whose origins are unclear, whose foundations may be unstable, whose reliability 

is uncertain, and upon which we cannot impose any criteria to determine if it 

misleads or wrongfoots us. Moreover, as a natural consequence of its autonomy, the 

explanatory criteria of this special science are tied to its special ontology, which, as 

noted earlier, will always appear successful and useful when evaluated by intra-

theoretical standards. When faced with explanatory challenges, such as an inability 

to account for certain phenomena or the counterexamples to its explanations, these 

special disciplines, as Fodor himself acknowledges, tend to appeal to lower-level 

regularities to explain away such issues. As a result, the discipline, regardless of its 

particular content, is perpetually regarded as successful and sufficiently scientific, 

drifting according to trends without any clear criteria for progress. In contrast, the 

process outlined above, grounded in mechanistic explanation, suggests that there are 

no clear-cut divisions between levels of explanation. Instead, science progresses by 

filling in gaps and increasing the resolution of its understanding, just like an ever-

sharpening image. As it does so, the localized explanations we develop, along with 

the new theoretical entities and constructs we propose, contribute continuously to the 

development of our conceptual frameworks.  

 At this point, two crucial questions arise for a researcher or a scientific 

community: 1) When dealing with known-unknowns and when theoretical and 

empirical needs require us to introduce a new construct, what should we consider? 

What are the relevant constraints? For instance, why, in our explanatory practices in 

science, say, when trying to explain a highly localized, low-level phenomenon in 

biochemistry, do we not invoke "spooky" concepts like spirits, ghosts, or fairies? 

Why do we instead even prefer to name these new constructs using sequences of 
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letters and numbers that sometimes might seem entirely meaningless (e.g., H5N1, 

FOXP2, HD 209458, OGLE-2005-BLG-390Lb) 2) Beyond the methodological and 

epistemological constraints of a given scientific community at a particular time, are 

there any ontological, or more precisely ontic, constraints that compel us to stop at a 

certain scale, level of explanation, or point which will lead us to conclude, "Beyond 

this, no further explanation is possible; we must stop here"? 

 This is precisely where conceptual coherence becomes relevant. In light of 

the discussion above, let us define conceptual coherence as follows: 

Conceptual Coherence (CC): When introducing a new concept in a given domain for 

any reason, the concept must, by its definition, be coherent with the conceptual 

framework of the domain and it must be consistent with the rest of it. 

Conceptual Coherence can be applied to different conceptual frameworks and 

need not necessarily be limited to scientific or naturalistic45 contexts. However, since 

this thesis focuses on naturalistic science, we will also define a specific case of 

conceptual coherence: 

Naturalistic Coherence (NC): In a naturalistic domain and/or (a naturalistic 

scientific) discipline, when introducing a new concept for any reason, the concept 

must, by its definition, be naturalistic46 and consistent with the rest of the domain. 

Finally, in cases where this coherence fails which may either obvious in some 

cases or subtle in others, I will refer to the resulting mismatch and issues as 

                                                           
45 Notice that I do not say ‘natural science’ as it has connotations regarding the distinction between 

the natural science and the social science. What I mean by ‘naturalistic science’ here is in fact the 

entirety of disciplines that are both scientific and naturalistic which may or may not cover social 

disciplines and/or some other so-called ‘special sciences’.   
46 Here I will shortly refer to the Rorty’s definition of naturalism: "I define naturalism as the claim 

that (a) there is no occupant of space-time that is not linked in a single web of causal relations to all 

other occupants and (b) that any explanation of the behavior of any such spatiotemporal object must 

consist in placing that object within that single web" (Rorty, 1998). 
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conceptual discordance.47 For example, the mind/body problem is a clear case of 

such conceptual discordance.  

Let us return to the questions. The answer to the first question lies in people's 

tendency to adhere to conceptual coherence (CC). However, since this tendency is 

implicit, it largely depends on the intuition of individuals and researchers, and as 

with any complex matter, it is unlikely to function without any issues or ambiguities. 

Therefore, even though such a tendency exists, we can still observe incompatibe 

instances. The answer to the second question is that there are no inherent ontic 

constraints in nature itself. Some may claim otherwise, but one wonders how they 

overcome the anti-realist arguments presented in the second chapter, as our anti-

realist commitments render such ontic attributions implausible. However, in a 

conceptual sense, conceptual discordance may nevertheless arise. Such limitations 

and constraints, rather than stopping research or imposing restrictions on science, 

can and should only push us to reconsider and potentially revise the conceptual 

framework we employ in our scientific and philosophical inquiries. This is because, 

as long as the conceptual framework remains unchanged, the relevant issues will 

persist. The distinction between the intensional and extensional in the context of the 

hard problem of content serves as an example as well. If we cannot separate 

mental/normative concepts from semantics, or from notions of truth and falsehood in 

a non-trivial and non-ad-hoc way, which is something we actually cannot, then there 

is no point in insisting on using these concepts either. Instead, it would be more 

reasonable to propose a new conceptual framework or that is already compatible 

with the existing naturalistic framework. In other words, rather than insisting on 

                                                           
47 In fact, the particular word I have in mind is Turkish, “cızırdama.” It is at the intersection of 

discordance, scratch and sizzling.  
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naturalizing what is "unnatural" or attempting to force our way through these kinds 

of conceptual impasse, we should expand the domain of what is already natural. 48 

Both Conceptual Coherence (CC) and Naturalistic Coherence (NC) are, in 

fact, both descriptive and normative. However, as previously discussed, their 

normative aspect has remained implicit due to their intuitive nature. I aim to make 

this implicit tendency explicit and postulate it as a normative criterion: the 

Naturalistic Coherence Criterion (NCC). I propose this as a conceptual criterion 

both for evaluating theories or conceptual frameworks in science and as a constraint 

in proposing such theories or conceptual frameworks. By adopting this criterion, we 

can continue to conduct science without leading to conceptual discordance, sustain 

scientific progress, enhance resolution, and expand the naturalistic domain. 

To better illustrate my point, let us briefly consider an example from the 

history of developmental biology.49 The central question in developmental biology 

is: How is it that cells with the same genetic base "know" what to do, evolving into 

different tissues with different functions to form distinct body parts, resulting in what 

we call "development"? At the dawn of developmental biology in the late 19th and 

early 20th centuries, Hans Driesch reached an important finding while researching 

this question. He observed that when certain parts of sea urchins were cut away, the 

separated cells were capable of forming entirely new and healthy sea urchins. To 

explain this phenomenon, Driesch introduced a concept he called entelechy, inspired 

by Aristotle's notion of telos. According to Driesch, entelechy is an immaterial entity 

that cannot be reduced to physical processes or explained mechanistically. It directs 

the cells by providing them with the "knowledge" and "representation" of how and 

what to do in the process of development. In his view, the cells carried the 

                                                           
48 Feyerabend (1963), in a two-page commentary, proposes something very similar in outline. 
49 This example and historical narrative are taken from Weber (2022). 
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"purposeful" knowledge of the organism’s developmental process (hence telos). 

Entelechy was directly related to "life" itself and it had no connection or relationship 

to lower-level processes. 

 Notice that the perspective here is strikingly similar to the arguments 

developed by Putnam and Fodor regarding multiple realizability and the autonomy of 

special sciences. In fact, it seems plausible that if Driesch’s debate had occurred a 

few decades later, it might have been framed as an argument in favor of treating 

developmental biology as a special science. Consequently, the necessity and 

inevitability of a special ontology that would include irreducible entities like 

entelechy for this field might have been proposed. However, contrary to the vitalist 

view advanced by Driesch at the time, the history of developmental biology has 

shown that these developmental processes could indeed be explained 

mechanistically, even though we had to wait until almost a century later. Initially, it 

was thought that morphogens50 within cells directed developmental pathways in a 

straightforward, unidirectional manner. Over time, however, it became clear that 

morphogens, whose exact nature and functioning were not well understood at the 

time, actually interacted through complex feedback mechanisms with the cells and 

tissues they helped create. These interactions revealed that the developmental 

process was far from unidirectional. The vaguely defined space where these 

mechanisms were thought to occur was termed the morphogenetic field, inspired by 

physics. In the early 20th century, there were still vitalists who maintained that 

morphogenetic fields were irreducible and could not be explained mechanistically. 

However, Huxley and De Beer (1934) speculated that certain metabolic factors 

                                                           
50 The concept morphogen was originally introduced by Alan Turing in the 1930s. However, even 

earlier, there were other terms used in a similarly vague sense to refer to "entities or molecules present 

in the cell, whose presence, structure, or various regularities influence or determine the developmental 

process." In this context, I am using the term morphogen in this general sense, albeit somewhat 

ahistorically. 
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might regulate these fields, pointing toward a potential mechanistic explanation. By 

the late 1990s, with developments in molecular biology, we learned how proteins 

such as Bone Morphogenetic Proteins (BMP) and Wnt influence gene expression 

through some specific receptors, thus playing crucial roles in developmental 

processes. Mechanistic explanations of these processes have enabled the 

development of mathematical models. Research in this field continues, and future 

discoveries may of course change our understanding of these processes. But the 

point I wish to emphasize, and which I believe is apparent here, is that scientific 

progress, regardless of how long it takes or which extra-scientific factors (e.g., 

technological, political, or economic) it depends upon, has been possible only 

through a mechanistic assumption and adherence to the Naturalistic Coherence 

Criterion (NCC). It is mechanistic because we consistently operate within constraints 

regarding inter-level relationships, which guide our investigations and prevent 

arbitrary drifts. It adheres to NCC because, in the process of advancing scientific 

explanations, we do not propose concepts that, by their definition, extend beyond the 

domain in question or introduce theoretical and philosophical gaps that hinder rather 

than advance scientific explanation. The concepts we propose are already defined or 

approached within a naturalistic framework. I suggest that the acceptance of vitalist 

views during that period, relying on assumptions about irreducible, immaterial, and 

mechanistically inexplicable phenomena could have undermined progress. In doing 

so, I leave it to the reader to consider what the history of developmental biology 

might have looked like if a view like the autonomy of special sciences had been 

widely accepted in the developmental biology of that era. 

 Let us revisit our two questions mentioned earlier. In the first question, we 

asked: When dealing with a low-level scientific question, why do we not invoke 
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"spooky" entities, propose such entities, or feel the need for them? Recall my 

responses referring to Conceptual Coherence (CC) and Naturalistic Coherence (NC). 

Introducing a concept upon observing some known-unkown phenomena and defining 

it as irreducible and mechanistically unexplainable is a theoretical and philosophical 

choice. Conversely, as Huxley and De Beer did, considering what a potential 

mechanistic explanation might look like, proposing how-possibly explanations and 

continuing the research is also a theoretical and philosophical choice. We cannot 

know in advance whether such research will yield any meaningful results, or whether 

we will reach those results in fifty, one hundred, or even five hundred years. 

However, as far as I can see, this is the only way for science to exist, expand the 

naturalistic domain, and contribute to its explanatory power. 51 Specifically for 

cognitive science, I argue that following the assumptions of the functionalist dogma 

and trying to understand the mental via multiple realizability and the autonomy of 

special sciences is a choice similar to the first one above. Returning to the second 

question: When faced with a phenomenon we cannot yet explain, i.e. a known-

unknown, do we have any ontic (as opposed to epistemological or methodological) 

reason to conclude that it cannot be explained or further connected to lower levels? 

Setting aside our anti-realist commitments, which we have already discussed, I argue 

that there is no such reason and that making such an assumption contradicts the very 

nature of scientific explanation and progress. In this example, I fail to grasp how 

accepting that entelechy is irreducible, mechanistically unexplainable, and, in a 

sense, "ontologically special" could possibly contribute to scientific progress. 

                                                           
51 In saying this, I adopt a similar view with Feest (2010) who is also cited by Weber, albeit not 

entirely. The view in question suggests that concepts in science are research tools. I believe this 

naturally follows from my defense of anti-realism, my references to Wittgensteinian contextualism, 

and my view of science as a socio-cultural practice. 
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To even further the point being made here, we can appeal to a thought 

experiment similar to classic ones found in literature. As usual, consider a curious 

alien, or even a Martian scientist, who seeks to understand the behavior of Earth's 

living beings. Let us further imagine that in the scientific community of these 

Martians, and indeed across their entire species, including their everyday and social 

interactions, there are no mental or even teleological concepts. Assume that their 

language is entirely causal, and they conduct all their communication this way. 

While their science or everyday language may include concepts at different levels of 

abstraction, resolution, vagueness, or concreteness, they are completely unfamiliar 

with any intensional, semantic, or contentful concepts, neither their language nor 

their thinking incorporates such things. Now suppose further that these Martian 

scientists are centuries or even millennia ahead of us in terms of their mathematics, 

observational tools, and experimental methods. With this in mind, imagine that these 

scientists set out to study and explain the behavior of Earth's living beings, from the 

simplest to the most complex. As they come across various phenomena and 

mechanisms that require them to propose new concepts, what would compel these 

scientists, who have no prior knowledge of mental or teleological concepts to posit 

such notions? What would force them to invent these concepts, making it otherwise 

impossible for them to explain these phenomena? If we cannot demonstrate a 

categorical necessity, which I think we cannot, then the view I advocate here is a 

reasonable one. 

Before closing this chapter, I want to address two potential 

misunderstandings. The first one is that the notion of coherence discussed in this 

thesis should not be conflated with epistemic coherentism, which is often the first 

association evoked by the term within analytic philosophy (for a concise review, see: 
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Olsson, 2022). Although there are some similarities in terms of structural outline and 

emphasis, the two issues serve different functions and belong to distinct domains. 

Coherentism in epistemology is a theory of justification, often presented as an 

alternative to foundationalism. It holds that a belief is justified if and only if it 

coheres with a system of mutually supportive beliefs. Epistemic coherentism 

typically rejects the idea of basic, self-justifying beliefs (as in foundationalism) and 

instead emphasizes holistic evaluation, mutual support, and the systemic integrity of 

doxastic networks. On the other hand, NCC is a meta-theoretical tool for 

constraining the introduction of new concepts and assessing the internal 

compatibility of theoretical frameworks. The purpose here is pragmatic and 

methodological, it is to guide the development of scientific theories that avoid 

conceptual discordance (such as the mind–body problem) by ensuring that their 

components integrate into a broader, naturalistic explanatory web. In other words, 

NCC is not doxastic. More clearly, in epistemology, coherence is about justification 

that is it tells us when a belief is warranted. Here, coherence is a (meta-

)methodological criterion for conceptual legitimacy, if I may say so, it tells us when 

a scientific concept fits within the broader explanatory scheme. Lastly, traditional 

coherentism has been criticized for its relationship to truth in that coherence does not 

guarantee correspondence with reality. The proposal here sidesteps this problem by 

rejecting the realist assumptions altogether. Instead of claiming that coherence 

somehow relates to truth, I claim that truth is not the right criterion for science to 

begin with. 

The second one is that what I am proposing here is not that we should stop 

practicing "philosophy of mind." Rather, I claim that when certain concepts in our 

current framework, potentially due to various reasons, do not align with one another, 
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fail to progress cohesively, and create problems for a specific scientific discipline (in 

the context of this thesis, cognitive science), it may be a better approach to develop a 

new conceptual framework. This framework should be consistent with the rest of 

naturalistic science and, in a sense, with the "better-functioning" parts of it. Such 

concepts should also be proposed in light of various phenomena, considering local 

theoretical and empirical needs. To give an example from biology again, as seen in 

the literature, attempts to ground "life" or "living systems" might refer to DNA, far-

from-equilibrium thermodynamics, or who knows what else (Mariscal, 2021). 

However, neither DNA nor far-from-equilibrium thermodynamics was proposed 

explicitly to "ground" or explain "life" or "living systems," nor do they gain their 

explanatory justification from this question. What is more, biology as a discipline 

existed long before any of these were introduced and it has progressed for centuries 

without a properly grounded concept of "life." (For the argument that grounding the 

concept of "life" is unnecessary for biology, see: (Tirard et al. 2010; Machery 2012; 

Cleland & Chyba 2002). Similarly, in cognitive science, to ground "mind" or to 

define the field based on a particular metaphysics of mind is neither necessary nor 

desirable. Cognitive scientists should not be required to frame their field around such 

metaphysical commitments (For similar but somewhat different views: Allen, 2017; 

Rubert, 2013; Villalobos & Palacios, 2021). Of course, philosophers of mind, just as 

philosophers of biology and life, may learn from cognitive science and debate 

whether concepts and findings from cognitive science can be useful for their 

philosophical discussions. They may use cognitive science to engage in science-

informed philosophy. However, these questions should not form the core theoretical 

distinctions in cognitive science itself. In summary, the mind-body problem should 

be a concern only for the philosopher of mind, not the cognitive scientist. The 
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cognitive scientist should be able to conduct their work solely within the framework 

of res extensa. 

To do this, a critical question remains: what kind of conceptual framework 

could be proposed for cognitive science that would allow us to address phenomena 

traditionally considered mental without necessitating the attribution of any mental 

concepts to nature itself? More importantly, what conditions must such a framework 

satisfy, what components must it include, and what must it exclude? These are very 

important questions, and I believe that further research in this area will be definitive 

for the future of cognitive science. The answers to these questions, I suppose, could 

provide a way to unify the various conceptual traditions within cognitive science 

without relying on the metaphysical debates that currently divide them and establish 

a form of epistemological ground-zero for these schools and their associated 

research. 

So far, I have attempted to summarize my claims. In the upcoming 

conclusion, I will briefly review the discussion thus far and clarify what I am not 

claiming, in order to preempt potential misunderstandings. 
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CHAPTER 5 

CONCLUSION AND FURTHER DIRECTIONS 

 

In this thesis, I tried to adopt a synthetic approach. By this, I mean an effort to 

integrate philosophical stances that the researcher independently advocate, allowing 

these views to constrain the space of acceptable answers to a given problem and, as a 

result, seeking and, if possible, presenting a holistic and unified solution. For 

instance, at the outset, I observed that theoretical debates in cognitive science often 

focus on the reality of various entities, which led me to engage with the debate on 

scientific realism. This discussion, for independent reasons, pushed us toward a 

scientific and metaphysical anti-realist position. Similarly, I outlined the new 

mechanistic philosophy of science, which I endorse independently of the realism 

debate. I concluded that there is no categorical incompatibility between the two. I 

included that discussion to provide a coherent and unified meta-constraint for the 

philosophical stance we adopt toward a particular scientific discipline, here cognitive 

science in particular. In light of these, I considered the relevant implications for 

cognitive science. In doing so, I gave attention to respect the meta-constraints 

established through our previous discussion. As a result, I have attempted to present 

as comprehensive and consistent a framework as possible. 

 In this context, I argued that anti-realism is inevitable when considering any 

non-trivial definition of mind-independent reality and/or truth. I contended that the 

arguments put forward in favor of realism are inadequate to justify it. I critiqued 

Putnam’s early notion of natural kind semantics and pointed out that approaches like 

entity realism, structural realism, or explanationist realism, which often appeal to a 

certain kind of historical continuity, can only merely highlight a continuation of 
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historical consensus and tell us nothing substantive about mind-independence. 

Similarly, I argued that views like perspectival realism, which reject the objectivist 

assumptions of realism, are ad hoc, as it remains unclear what purpose a non-

objectivist conceptualization of reality would serve beyond attempting to resolve the 

realism debate itself. In other words, I suggested that abandoning the criterion of 

mind-independence requires a non-ad-hoc justification independent of this debate, 

and that such a move trivializes realism. In contrast, I emphasized that we cannot 

escape Quinian holism and socio-historical and cultural theses regarding theory 

change in science, which remain relevant. Additionally, unlike some philosophers of 

science, I argued that the distinction between observable and unobservable 

phenomena is untenable. Furthermore, I maintained that the anti-realist arguments in 

question also apply to folk ontologies, making it arbitrary to adopt a scientific anti-

realist stance while refraining from metaphysical anti-realism. Consequently, I 

defended a form of radical anti-realism. 

Then, considering that the anti-realism left us without any answer to the 

questions of reality in the theoretical and philosophical conflicts of cognitive science, 

I supposed that looking at how science works might give us a lead. In this context, 

New Mechanistic philosophy became relevant. I outlined the framework of new 

mechanistic philosophy, focusing on mechanistic inter-level integration and 

demonstrating how it overcomes many of the limitations traditionally attributed to 

classical mechanistic approaches. I also addressed objections that new mechanistic 

philosophy trivializes the concept of mechanisms, arguing that, unlike causal-

functional analysis, it provides a cohesive framework on science and this is its 

important and characteristic aspect. Whether one chooses to call it mechanistic or 

something else is only a stylistic dispute. Finally, while many mechanists are realists, 
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I noted that mechanistic philosophy is not, in principle, incompatible with anti-

realism. I later concluded that coherence could serve as a criterion instead of mind-

independent reality. However, I argued that empirical coherence (EC) alone is not 

enough and that a criterion of conceptual coherence (CC) is also necessary. 

I claimed that schools in cognitive science are fundamentally divided based 

on their responses to the metaphysics of mind. I argued that this division stems from 

functionalism, reviewed its connections to multiple realizability, the mental 

causation problem, the autonomy of special sciences, and the hard problem of 

content. I explained the relationships between these issues, showing how they 

reinforce one another, all rooted in functionalism. Specifically, I argued that the 

autonomy of special sciences leads cognitive science to be treated as a special 

science, hence requiring a distinct and autonomous ontology which seem to have 

received considerable support to this point. I then highlighted how the very nature of 

the so-called autonomy of special sciences gives rise to certain problems, particularly 

those regarding the concept of scientific progress. I argued that the distinction 

between special and natural sciences on the grounds how laws work differently in 

each of them is problematic and ungrounded. Accordingly, I further claimed that to a 

priori assume some scientific constructs are irreducible and unexplainable, and even 

unrelatable in any way to lower levels is at odds with the goals of scientific inquiry 

and scientific explanation. In response, I introduced the concepts of CC and NC. 

While conceptual coherence can be applied to any conceptual framework, 

naturalistic coherence is specifically applicable to naturalistic domain. I suggested 

that, when thinking in terms of mechanistic levels, we can use a variety of constructs 

according to scale, phenomena, levels of abstraction, or degrees of 

concreteness/vagueness depending on the phenomena and explanations at hand. 
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However, I argued that choosing a construct which is already defined “irreducible,” 

“unexplainable,” or in a way incoherent with the existing naturalistic framework 

over an alternative is ultimately a theoretical choice of the particular theorist or 

scientific community. This, as such, might severely hinder genuine explanatory 

efforts. To illustrate this, I provided an example from the history of developmental 

biology and a thought experiment. Lastly, I noted that people are intuitively inclined 

to attend to coherence, but like all intuitions, this can sometimes fail. To prevent this 

as much as we can, I suggested making this implicit intuition explicit. In this context, 

I proposed the Natural Coherence Criterion (NCC) as a constraint for the appraisal 

of various constructs and conceptual frameworks in science or for proposing new 

ones. 

 Misunderstandings are inevitable given that I might have undertaken a task 

far larger than my reach in the attempt to address these complicated issues within the 

scope of a master’s thesis. Therefore, I should now attempt to answer the question of 

what have I not claimed as opposed to what I have claimed? 

 First and foremost, I have not claimed that functionalism is wrong. On this 

matter, I am agnostic. Functionalism may very well be correct, but that is an issue for 

the philosophers of mind. My argument is simply that cognitive science, as a 

scientific discipline, does not need to rely on any particular metaphysics of mind to 

establish itself or ground its theories. In principle, one could even be a functionalist 

and still support the thesis presented here. There is no inherent contradiction in doing 

so. Although admittedly I would not understand why someone would even bother to 

do that. 

I have not argued that concepts like content, intentionality, normativity, or 

mindedness cannot be grounded and should no longer be discussed even though I 
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because of the reasons I have outlined above I am skeptical towards such attempts. 

On the other hand, philosophers of mind are, of course, welcome to continue 

debating these topics, and in doing so, they can very well draw upon a non-

mentalistic cognitive science just as they draw upon a non-vitalist biology in trying 

to answer the question of "what is life." 

I do not claim that anti-realism entails New Mechanism, nor that New 

Mechanism entails anti-realism. I defended each independently, giving distinct 

justifications for both, and argued that they are compatible with one another. I 

further suggest that bringing these two together, particularly when considering the 

contextualist stance of the kind of anti-realism defended here, can provide a 

foundation for a normative criterion to guide the creation and appraisal of new 

concepts in science. 

 I think that the framework presented here differs significantly from most, 

perhaps all, forms of reductionism. The primary reason for this is that our radical 

anti-realism prevents us from considering any explanatory level as more "real" or 

“fundamental” than another. In this framework, atoms or neurons are no more "real" 

or “fundamental” than human behaviors or vice versa. All levels are interdependent 

fictions. However, this topic warrants its own separate treatment. 

 The proposal here differs from most, perhaps all, forms of eliminativism. 

Unlike common forms of eliminativism, it does not make claims about the existence 

or non-existence of particular entities. Rather, it argues that certain constructs or 

purported entities should be eliminated from the naturalistic domain if they are 

incoherent with it. Furthermore, due to the commitment to anti-realism and 

contextualism, "existence vs. non-existence" questions become meaningless. When 

these questions are meaningless, it is possible that many and even most conceptual 
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problems in science could be addressed through conceptual and linguistic hygiene. 

This is because, under this framework, only the concepts and terms we use as tools 

to "work with" remain relevant. However, this issue also deserves a separate 

treatment. 

 I have not claimed that one must be an anti-realist to defend the Naturalistic 

Coherence Criterion (NCC). In principle, someone could defend NCC while being a 

realist of some sort. However, in that case, they would need to either "naturalize" or 

reduce everything they consider real. This is the common practice currently observed 

in the field. While it is difficult to make a definitive statement, my pessimism on this 

strategy is evident. Notice also that for this strategy, even for the strong emergentist, 

there is a necessity to show how and why the (strongly) emerged new entities or 

properties correspond to the ones we take to be real in our folk-ontologies, e.g. mind, 

life, memory, etc.  

Similarly, I have not claimed that one must adopt Mew Mechanism or a 

mechanistic framework of any kind to defend NCC. In principle, someone could 

oppose mechanism and still defend NCC. However, in doing so, assuming that they 

are not anti-realist, it would lead to functionalism and hence to facing all the 

problems that functionalism entails.  For instance, they would face nearly all the 

issues we have found problematic about autonomy of special sciences. Without 

mechanistic levels and their interrelations, we lack constraints for proposing, 

connecting, explaining, or grounding concepts. In such a case, anything goes. This, 

as noted above, ultimately leads to the kinds of crises related to scientific progress 

that we have already highlighted. But an anti-realist and non-mechanistic defense of 

NCC is possible. Though probably it would still lead to problems related to scientific 
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progress and the formulation of non-ad-hoc criteria for theoretical and philosophical 

conflicts between conceptual frameworks.  

 I have not claimed that defending the NCC requires accepting the broad 

interpretation of New Mechanism, i.e. the view that all of science is mechanistic. For 

the purposes of the present discussion, it is adequate to accept that only relevant 

parts of science, say, biology, cognitive science, neuroscience, are mechanistic. I am 

also not claiming that it is currently possible to explain or formulate all the 

phenomena that cognitive science considers and formulates as "mental" in a non-

mentalistic way. Whether this is possible cannot be known a priori. The only way to 

determine this is to follow the progress of a non-mentalistic cognitive science with 

cautious and deliberate steps.  

 From where can we begin to develop such a conceptual framework then? 

What are the relevant clues at hand? How might further research proceed, and how 

could the foundations for a non-mentalistic cognitive science be established? Two 

potential approaches come to mind. The first is to start with the brain, following 

something in the vicinity of Buzsáki (2019). The second is to begin with evolution, 

drawing on something akin to Cisek’s phylogenetic refinement (Cisek, 2020). Note 

that, though, neither of these perspectives explicitly aims to offer a non-mentalistic 

ontology and, in fact, they both accept certain mentalistic concepts. However, both 

are skeptical of some of the categorizations inherited from folk psychology and 

target them through two distinct routes. Of course, there is no space for a thorough 

review of these views in this chapter or even in this thesis. However, the first 

challenge faced by approaches like Buzsáki's, which start with the brain, is simply 

the vast complexity of the brain itself. The brain is incredibly complex so much so 

that without a solid conceptual framework, we can find correlations for virtually 
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anything we choose to investigate (Meijer, 2021). Thus, it is unclear where to even 

begin. What is more, the purpose of a conceptual framework is precisely to provide 

this kind of constraint. Moreover, our experimental studies of the brain must rely on 

behavioral taxonomies. Yet, to my knowledge, there is no existing non-mentalistic 

behavioral taxonomy. (For similar critiques of Buzsáki, see: Poeppel & Adolfi, 

2020.) Note that, that means without using mentalistic concepts, there is currently no 

foundation to categorize brain activity. In this context, relying on behavioral 

taxonomies raises two additional issues: First, behavior is as complex as the brain. 

Without a framework like folk psychology, it is unclear how we could carve up the 

behavioral domain, particularly at the human scale, in a way that would both provide 

a non-mentalistic ontology and avoid arbitrary and ad-hoc frameworks. Second, 

complex behaviors are observed in organisms without brains (Gomez-Marin, 2021). 

This undermines the motivation for starting cognitive science with the brain, calling 

into question the plausibility of a brain-centric approach. 

 On the other hand, this final point might suggest a novel and interesting 

direction. We could begin constructing our conceptual framework and taxonomy by 

focusing on simpler phenomena, using the taxonomies we develop for these 

behavioral phenomena as clues and constraints for approaching more complex 

phenomena, building incrementally. This approach parallels Cisek's strategy of 

relying on evolutionary and comparative studies for classification of functions and 

mechanisms in neuroanatomu rather than experimental research grounded in folk 

psychology. Admittedly, as I previously noted, Cisek is not categorically opposed to 

mentalistic concepts and actively employs them. Nevertheless, his strategy could 

provide important insights for developing a non-mentalistic cognitive science. 
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Notice the parallelisms between this view and the approaches like enactivism 

(Di Paolo & Thompson, 2014; Froese & Di Paolo, 2011; Gallagher, 2017; Noë, 

2021;  Steward, Gapenne & Di Paolo, 2010; Varela, Thıompson & Rosch, 1991; 

Ward, Silverman & Villalobos, 2017), autopoietic theory (Maturana & Varela, 

1973/1980; Villalobos, 2015; Villalobos, 2022; Villalobos & Silverman, 2018; 

Villalobos & Ward, 2015), ecological psychology (Gibson, 1979; Lobo, Heras-

Escribano & Travieso, 2018; Segundo-Ortin & Raja, 2024), the Free Energy 

Principle (FEP) (Friston, 2010; Friston, Fortier & Friedman, 2018; Parr, Pezzulo & 

Friston, 2022), and Technological Approach to Mind Everywhere (TAME) (Levin, 

2022) in advocating a form of life-mind continuity52 even if significant differences 

remain. The question of how the framework proposed here overlaps or diverges from 

these schools of thought in cognitive science certainly warrants a dedicated 

treatment. For the purposes of this discussion, suffice it to say that starting with the 

behavior of so-called simpler organisms or, more precisely, organism-environment 

interactions and progressively developing our conceptual framework toward more 

complex phenomena appears to be an epistemological ground-zero that most of us 

can agree upon. Approaches like enactivism, TAME, FEP, and ecological 

psychology are far from being non-mentalistic. However, autopoietic theory, with its 

anti-realist commitments rooted in second-order cybernetics and its proximity to a 

mechanistic framework (Lee, 2023), represents the closest view to the framework 

proposed here. That being said, significant differences remain. Most fundamentally, 

in autopoietic theory, mind is treated as a conventional kind as opposed to a natural 

kind (Villalobos & Palacios, 2021). On this point, I remain entirely agnostic in the 

present thesis, as I make no claims about the nature of the mind. Rejecting such a 

                                                           
52 Of course, within the framework discussed here, referring to the proposed continuity as life-mind is 

no longer possible for obvious reasons. Terms like evolutionary scaffolding, evolutionary coherence 

or evolutionary continuity seem more fitting. 
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stance also complicates autopoietic theory’s proposal to use mental concepts 

instrumentally, making it problematic within the framework I have outlined here. 

Of course, the program I just outlined covers actually a vast amount of 

scientific area that will inevitably bring with it numerous questions, challenges, and 

puzzles. While some speculations about potential issues and how they might be 

addressed should have become obvious after my discussions in this thesis, I cannot 

explore them here due to space limits. Moreover, it is impossible at this stage to see 

beforehand where such a research program might lead, or how many researchers, 

master’s theses, doctoral dissertations, articles, books, institutions, and years or 

decades it will require to achieve its goals. Nevertheless, this is science. We have 

always owed our success in science to its hard ways. Once again, we should bite the 

bullet and take the hard way.  

I want to end this thesis with a quote by Lichtenberg, who reminds us 

something we all seem to have forgotten long ago: “There is no greater impediment 

to progress in the sciences than the desire to see it take place too quickly.” 
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