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Abstract. In this paper I describe a novel objection to computational functionalism, which I call the 

relevance objection. There is an open question about what it is that unifies the disciplines and topics 

of cognitive science, and one of the most prominent prospective answers is that computation 

functionalism is the common metaphysics that guides inquiry in cognitive science. However, 

functionalism is the target of several persistent criticisms that have no methodological analogues in 

cognitive science. I discuss objections that functionalism is liberal, chauvinistic, and trivial, and that 

the argument from multiple realizability is invalid, arguing that none of these objections reflect 

methodological weaknesses or preoccupations of practicing cognitive scientists. I conclude by 

commenting briefly on the history of computational functionalism‘s relation to cognitive science, 

and by suggesting some desiderata for a more adequate metaphysics of cognitive science. 
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Computational functionalism has traditionally been touted as a metaphysics that underwrites 

the theories and methodologies of the cognitive sciences (e.g. Fodor 1965, 1968, 1975; Clark 1997, 

2008; Piccinini 2004; Buechner 2011). However, functionalism has been hounded by persistent 

objections that do not seem to worry most cognitive scientists. It is conceivable that philosophical 

worries about functionalism diverge from theoretical and methodological worries in empirical work 

just because empirical researchers do not know what they are doing. However, I am more inclined 

to investigate the possibility that this divergence exists because computational functionalism does a 

poor job of capturing the picture of cognition that is implicit in cognitive scientific inquiry. This is 

what I call the relevance objection: that computational functionalism is an unsatisfactory metaphysics of 

cognition, and that the evidence for this claim is that the persistent metaphysical objections to 

functionalism are not reflected in the practices of cognitive scientists. Limitations of space preclude 

me from offering a more satisfactory alternative to computational functionalism, but I will conclude 

by considering some desiderata for a more adequate metaphysics of cognition. 

 

The Unity of Cognitive Science 

Cognitive science is an interdiscipline—a confederation of diverse methods and research 

traditions applied to the common goal of understanding the mind as a natural phenomenon. In 

particular, cognitive science has tended to focus on what might be called the ―back end‖ of the 

mind—more or less unconscious and automatic processes that keep us in good shape, largely 

without our noticing how they work. The disciplines that participate in cognitive science include 

philosophy, linguistics, cognitive and developmental and evolutionary psychology, neuroscience, and 

computer science (especially machine-learning, natural language processing, and artificial 

intelligence). The paradigmatic phenomena of cognitive science include perception, attention, 

language comprehension and production, learning, memory, and decision-making. 

There is a question that may occur quickly to the critical inquirer: What is it that unifies the 

cognitive sciences? That is, what unites the methods of different disciplines, such as psychology and 

linguistics, and what unites the various topics, such as perception and memory? There is an easy 

reply: Nothing does. It is conceivable that cognitive science is a vain motley of interests and 

approaches, with no principled reason for inclusion under one heading. However, this skepticism 

should be resisted, at least at first. Cognitive science does include diverse methods and results, but 
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cognitive scientists take the results of other cognitive science disciplines to be relevant to their own 

research, and they do this because they take themselves to all have, in some sense, a common object 

of inquiry. That object of inquiry—whatever its nature may be—is what over the last fifty years we 

have come to call ‗cognition.‘ But the nature of that object is controversial. One quite prominent 

suggestion is that computational functionalism—which I will sometimes abbreviate as 

‗functionalism‘1—is the metaphysics of cognition. 

Computational functionalism includes a broad variety of metaphysical views, but they are all 

variations on the thought that cognition is essentially a system of algorithms. Well-known variants 

include machine functionalism, what Searle called ―Strong AI,‖ Chalmers‘ computationalism, and 

some versions of information-processing approaches to cognition. Machine functionalism describes 

the algorithms by way of a machine table, traditional AI as a program or collection of programs, 

Chalmers‘ computationalism as implemented CSAs. The metaphysically ambitious (e.g. Putnam 

1967a, Chalmers 2011) go on to claim that realizing or implementing these algorithms is sufficient for 

being a cognitive system, or even (if the algorithms are just right) a human mind in particular. The 

views that I collect under the umbrella of ‗computational functionalism‘ do not include all views ever 

called ‗computationalism‘ or ‗functionalism.‘ For example, I take non-computationalist variants of 

functionalism (e.g. those of Lycan 1987 or Sober 1985) to be outside the scope of the present 

discussion. Views on which algorithmic elaboration is necessary but not sufficient for ascriptions of 

cognitive structure will be subject to a weakened form of my objection. 

 

The Relevance Objection 

There is a well-known bestiary of objections to computational functionalism. Liberality and 

chauvinism objections hold that functionalism is not extensionally adequate—that it entails that too 

few or too few things count as having minds or mental states (Block & Fodor 1972, Searle 1980, 

Adams & Aizawa 2008, Rupert 2004, Sprevak 2009a, Stapleton 2012). Triviality objections hold that 

functionalism entails that any sufficiently-complex physical system counts as implementing any 

computation, including those that are purportedly sufficient for having a mind (Batistky 1998, Searle 

1990, Godfrey-Smith 2008, Sprevak 2009b). Triviality objections are particularly damning for 

1 With apologies to Piccinini, who would rather I not run computationalism and functionalism together. My main target 
in this paper is the intersection of what Piccinini (2004) calls ‗computationalism‘ and ‗functionalism.‘ However, I will 
follow most of the critical literature in simply calling the view ‗functionalism.‘ 
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functionalism construed as a metaphysics of cognitive science, since they imply that no empirical 

evidence could distinguish between alternative characterizations of the algorithmic structure of 

cognition. Multiple realizability objections purport to undermine the classic arguments for 

functionalism (Batistsky 1998, Bechtel & Mundale 1999, Ramsey 2006). 

I will discuss each of these categories of objection in turn. However, it is not my aim now to 

argue that any particular variety of functionalism can or cannot survive these objections. Nor, strictly 

speaking, do I mean to make any claims about the true metaphysics of cognition, as it might be 

understood in a millennial ‗ideal theory.‘ I am interested in what account of cognition could be 

adequate to the practices of cognitive science more or less as we know it, such that it illuminates 

why the various disciplines and topics of cognitive science are relevant to each other, and why they 

have the kinds of methods and models that they do. This is what I mean when I refer to a 

―metaphysics of cognition.‖ The relevance objection contends that computational functionalism is a 

poor such account, and that the evidence for this is that the metaphysical objections to 

functionalism are not reflected in the practices of cognitive scientists. The relevance objection does 

not presuppose that these extant objections are entirely successful, and it does not conclude that 

functionalism is an unworkable metaphysics of mentality. The objection only supposes that if 

functionalism were the metaphysics that animates cognitive inquiry, then these extant objections 

would be reflected in empirical practice as methodological concerns. 

Consider extensional adequacy objections. These are based on reductio arguments—if 

functionalism is true, then something absurd follows concerning what kinds of entities are cognitive 

systems; therefore functionalism is false. However, despite what some may say about artificial 

intelligence, the practice of theory choice in cognitive science does not reflect anxiety about which 

things in the world count as minds. Cognitive scientists have identified a class of paradigmatic 

cognitive systems—human and animal minds—and they investigate the structure of those things 

without worrying whether their theories are true exclusively of those things. In particular, cognitive 

scientists do not worry that their models of cognition might be untenable because they might also 

describe a computer program, or a bucket of water, or a man locked in a room with a set of 

instructions about how to reply to strings of Chinese characters. Nor, for that matter, do cognitive 

scientists reject models of human cognition because they do not apply in detail to non-human 

organisms like cephalopods, although they take such organisms to have cognitive structure. What 

this shows is that the structure of extensional adequacy objections is not taken to apply to cognitive 
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models—what has frequently been put forward as an absurd consequence of functionalist views is 

not taken to be a potentially absurd consequence of cognitive models. 

Triviality objections are also based on reductio arguments. However, in triviality objections the 

absurd premise is not that the cognitive systems are taken to have the wrong class of instances, but 

that cognitive structure is virtually unconstrained by physical facts. It is claimed that complex 

physical systems like buckets of water or bricks in the sun (and a fortiori brains) are taken to 

implement every computation, and hence that any ascription of cognitive structure to a complex 

physical system is appropriate. However, empirical work in psychology and neuroscience is clearly 

understood to have an evidential relation to acceptable ascriptions of cognitive structure. It is of 

course true that there are controversies about what inferences from evidence to cognitive structure 

are licit. To take just one example, there is a well-developed literature on what inferences to 

cognitive structure are licensed by evidence from brain lesions (Shallice 1998, Plaut 1995, Young et 

al. 2000, Dunn & Kirsner 2003,). However, there is no question among practicing cognitive 

scientists that many hypotheses about cognitive structure are indisputably ruled out by possible and, 

indeed, actual evidence. Neuroscientists will never claim that the brain has precisely the same 

functional structure as a thermostat or a Watt governor. If empirical work is ever germane to the 

enterprise of cognitive science, an adequate metaphysics of cognitive science must make it 

intelligible that empirical data can be evidence for or against hypotheses about cognitive structure. 

Finally, multiple realizability objections hold that the argument from multiple realizability 

(Putnam 1967a), which is popularly held to be the most important argument for computational 

functionalism, is flawed. Batitsky (1998) and Bechtel & Mundale (1999) claim that the argument is 

not only invalid, but that if it were sound then it would show too much. This is because it would 

have the consequence that we could learn nothing about mental states per se from investigating 

physical or neurological facts, since it is a criterion of adequacy for multiply-realized functional kinds 

that they have identical structure across various realizations. Bechtel & Mundale argue that this 

consequence is not true to scientific practice, offering the investigation of the two visual streams as 

evidence. They argue that investigation of neuroanatomical division of visual-processing yielded 

understanding of not only the implementation but the functional structure of visual processing. 

Indeed, it is certainly true that not only neuroscientists, but contemporary cognitive scientists in 

general take neuroscientific results to be germane to the investigation of cognition. 
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Cognitive scientists investigate what algorithms or processes could plausibly accomplish the 

trick of mediating interactions with the environment, but neither care whether those algorithms are 

also implemented by non-minds, or whether they are not implemented by all minds. They take 

reasonable hypotheses about cognitive structure to be constrained by empirical evidence. They 

investigate the structure of brains not only to confirm hypotheses about cognitive structure, but in 

order to generate them. Cognitive science of course has its own recalcitrant theoretical controversies. 

These include the nature of representations and whether cognitive models need them (Brooks 1991, 

Clark & Toribio 1994, Ballard et al. 1997, Van Gelder 1998, Chemero 2009), the underdetermination 

of evolutionary hypotheses (Shapiro & Epstein 1998, Atkinson & Wheeler 2004, Barrett & Kurzban 

2006, Confer et al. 2012), and how to characterize and ascribe ‗modules‘ (Fodor 1983, Plaut 1995, 

Young et al. 2000, van Orden et al. 2001). However, these controversies are not thrown into relief 

by the dominant objections to functionalism. 

 

Interlude: A Potted History of Computational Functionalism 

It is not shocking that computational functionalism should turn out to be an awkward 

account of what cognitive scientists do, since in its original formulation it had a very different aim. 

The locus classicus for computational functionalism is Putnam‘s famous 1967 essay, published 

variously as ―Psychological Predicates‖ or as ―The Nature of Mental States.‖ The so-called cognitive 

revolution was underway by then, but the view that Putnam defends in that paper is not pitched as a 

metaphysics for cognitive inquiry. It is supposed to be a metaphysics of folk-psychological mental 

states such as pain, belief and preference (cf. Putnam 1967b), and the argument is essentially that 

functionalism is more extensionally adequate than type identity theory, since it is less chauvinistic. 

As cognitive science matured in the 1970s and ‘80s (or perhaps we might say, as it entered a 

rebellious adolescence), the ontology of cognitive kinds diverged so much from the ontology of folk 

psychological kinds that in the early 1980s many wondered whether folk psychological kinds would 

appear at all in our best psychological theories (Churchland 1981, Stich 1983). As a result, the 

functionalist project bifurcated. Putnam‘s original aim of providing a metaphysics for ordinary 

mental kinds was adopted by the followers of David Lewis‘ (1972) functionalism, now best 

represented by Frank Jackson (1998) and other proponents of the Canberra plan. Their work, 

however, does not tend to be empirically informed and has little direct bearing on cognitive science. 
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Those who were still interested in making computational functionalism pay dividends in 

cognitive science gave up the project of analyzing ordinary psychological predicates, but held onto 

much apparatus that was originally motivated by that project, rather than by a straightforward 

attempt to capture the practices of cognitive scientists. Jerry Fodor defended functionalism as a 

metaphysics of psychological inquiry as early as 1968, as did Newell & Simon in 1976. However, the 

maturation of cognitive science through the 1970s and ‘80s saw a profusion of ―anti-classical‖ 

theoretical orientations, such as connectionism, embodied and situated cognition, and dynamicism. 

Proponents of these approaches explicitly opposed themselves to the presuppositions of the 

―classical‖ cognitive science as informed by the formulations of Putnam, Fodor, Newell and Simon. 

Over the past several decades these orientations have become well-established in cognitive scientific 

inquiry (Clark 1997, Chemero 2009). None of these events is obviously sufficient to discredit 

computational functionalism. However, our understanding of cognition and our ways of 

investigating it have changed dramatically since the early days of cognitive science. The result is that 

functionalism no longer serves as an adequate metaphysics of cognition, as is shown by the 

relevance objection. 

 

Toward a More Adequate Metaphysics of Cognitive Science 

I described a novel objection to computational functionalism, arguing that functionalism is 

an inadequate metaphysics of cognition because its weaknesses do not reflect methodological 

concerns in cognitive scientific inquiry. The margin of this paper being too narrow for my purpose, I 

cannot offer an alternative to computational functionalism. However, I will conclude by suggesting 

some desiderata for a more adequate metaphysics of cognitive science. 

Consideration of liberality objections showed that whereas it is potentially problematic for 

functionalism that minds share functional descriptions with non-minds, cognitive scientists do not 

take shared functional descriptions to be absurd consequences of their theories. Nor do they insist 

that all cognitive systems share a common algorithmic structure, in contrast to the presuppositions 

of chauvinism objections. That humans and cephalopods may have very different cognitive 

structures is no threat to the enterprise of cognitive science. Extensional adequacy objections are 

mostly damaging for the metaphysically ambitious claim that having a particular functional structure 

is by itself necessary or sufficient for being a cognitive system. 
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Reflection on triviality objections is also instructive. Triviality objections hold that any 

sufficiently complex physical system implements every computation, whereas cognitive scientists 

clearly think of cognitive structure in such a way that it can be constrained by evidence consisting in 

physical and behavioral facts about organisms. Consideration of multiple realizability objections 

yields a similar lesson, for anatomical and physiological evidence not only confirms but generates 

hypotheses about cognitive structure. Models and hypotheses in each discipline of cognitive science 

have constraints that are unmotivated by computational functionalism. Empirical evidence does not 

determine cognitive structure (since theory is underdetermined by evidence), but it is taken to 

constrain theory and to provide evidence for some structures more than others. An adequate 

metaphysics of cognitive science should identify and explain those additional constraints. The 

weaker claim of computational functionalism, that cognition is essentially algorithmic, could be 

preserved if it were supplemented by such constraints. So a metaphysically weak form of 

computationalism can be maintained in the face of the relevance objection, but only at the cost of 

acquiring a substantial appendix. 

 I also mentioned several of cognitive science‘s own theoretical controversies. These 

included disputes about how to understand representations and whether they are necessary in 

cognitive models, how important evolutionary considerations should be in constraining hypotheses 

about cognitive function, and how to understand and compare claims about functional modules. An 

adequate metaphysics of cognition should admit of objections related to these controversies: how 

and whether content can be assigned to cognitive structures, whether ascriptions of function must 

or can be underwritten by evolutionary facts, and how to individuate and compare functional 

components of cognition. 

An adequate metaphysics of cognition should not entail that having a particular functional 

structure is sufficient for being a cognitive system. It should provide resources for constraining 

hypotheses about cognitive structure based on empirical evidence, including evidence about the 

physical constitution of the cognitive system. And it should provide a framework for understanding 

the controversies internal to cognitive science, such as those about representation, evolutionary 

hypotheses, and modularity. It is, I think, a worthy task for philosophers of cognitive science to 

endeavor to produce accounts that meet these criteria. 
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