The Where and What of Cognition: The Untenability of Cognitive Agnosticism and the

Limits of the Motley Crew Argument”

1. Cognitive Extension and Cognitive Agnosticism

According to classical cognitivism, cognitive preses are a special kind of computational
processes over (symbolic or subsymbolic) repretienta In the case of humans, these processes
and representations seem to be found in and ortheibbrain—maybe not necessarily so, but
arguably as a contingent matter of fact (Adams &afua, 2001, 2008). Such a view squares
nicely with, although it does not entail, what Susturley (1998, 2001) dubbed the “sandwich
model of cognition,” according to which cognitiathe intracranial “filling” between

perceptual input from and behavioral output tovleld. Famously, Clark & Chalmers (1998)
suggested a radical alternative to intracranial@oygnitive processes, they held, can (and at
least sometimes do) extebdyond the brain into the extracranial parts eflibdy and the

extrabodily parts of the environment. This hypoth@$ cognitiveextensions best understood

as a claim about the location of the material readi of cognitive processes: while
intracranialists locate the realizers of cognifiwecesses within the bounds of the skull,
advocates of cognitive extension hold that cogeipvocesses can be materially realized

(partially) by processes beyond the skull or skin.

" The paper is original and ownership possessetdwuthors; it is neither published nor under
consideration for publication elsewhere; its puddiien is approved by all authors; if accepted, it
will not be published elsewhere in the same fortheuat written consent of the copyright-

holder.
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During the past decade, the idea of cognitive esitenhas sparked a heated delfate.
key issue has been how to argue for such a segnabglrd view. Considerations of parity
initially seemed pivotal: an extended process ghbeldeemed cognitive if a relevantly similar,
purely intracranial, process would (Clark & Chals)ek998). More recently, functionalismas
been invoked: why should extracranial factorsaalify as realizers of cognitive processes, if
they play the right kind of functional role (Whegl2010)? Strikingly, opinions on these matters
diverge widely (AUTHOR-a, in press; see also Drays10). While Wheeler (manuscript, ch.
5) thinks parity considerations provide the onlgusible basis for cognitive extension, Clark
(2008a, p. 77) denigrates them to a mere “ruléafb,” and others deny they can play any
substantive role at all (Coleman, in press; Di Bap009; Rupert, 2009, 2010). Similarly, while
Clark (2008a) argues that Clark and Chalmers’ nagargument is best viewed as a simple
argumentative extension of functionalism and Mapke8ak (2010) and Wheeler (2010, in
press) maintain that functionalism entaiégynitive extension, Shapiro (2008) and Ruper0{20
2009) argue that functionalism is at best inconekiand at worse at odds with cognitive
extension.

These quarrels about the vices and virtues of est current arguments for cognitive

extension would obviously be pointless if we hadtvisdams & Aizawa (2001, 2008, 2009) call

! Clark & Chalmers (1998) talk about the “extenddddhor “active externalism.” Other labels
include “vehicle externalism” (Hurley, 1998), “widemputationalism” (Wilson, 1994),
“locational externalism” (Wilson, 2004), “environmtalism” (Rowlands, 1999), and
“integrationism” (Menary, 2006).

% Not the least in this journal; see the specialdéswol. ??, 2010) on “Extended Mind,” edited by

Leslie Marsh.
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a “mark of the cognitive.” If we knew what makepracess cognitive, we could (at least in
principle; see note 12) simply go and see whetherworld those processes that fulfill the mark
occur, rendering any disputes about cognitive esstenunnecessary. Unfortunately, we seem to
be rather clueless regarding the Wbaktognition. We just do not seem to know whagatly,
cognition is. After all, if we had a clue, we wouldt have been arguing about_its Wheoe
vigorously for over a decade now without making pnygress.

We find this situation bewildering. How can we shjple about the location of cognitive
processes if we do not even know which processesagnitive to begin with? How can we
expect to make progress on the Whguestion, barring an answer to the Whaestion? After
all, as Robert Rupert puts it, “the author who gsddat cognition extends into the environment
had better be prepared to tell the rest of us Whsthat extends into the environment” (in press,
p. 3). Likewise, one should add, the intracraniddesd better be prepared to tell us what it is that

can occur within the confines of our skulls only.other words: Cognitivagnosticisms

untenablewhere cognitive agnosticism is the view that oae fruitfully discuss the pros and
cons of cognitive extension in the absence of @owd of cognition, so that the failure to

provide a mark of the cognitive should not prevam from worrying about whether cognitive
processes are an intracranial affair only, encompasacranial parts of the body, or even stretch

out into the extrabodily environmehSuch a view is unsustainable: barring an answereto

3 Apparently agnosticism-friendly proponents of citiga extension include, e.g., Clark and
Anthony Chemero. Clark’s pluralism regarding thgmtive (his view that cognitive extension
is fully continuous with the cognitivist heritagéaassical computational and representational
approaches (Clark, 2008a, p. 198; see also pp.1B&}); for instance, suggests an agnosticist

reading (see also his [2008a, p. 239] approvalichdd Samuels’ remark “that we do not
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What-question the Where-question is irresolvalié, this is unacceptable because the Where-
guestion is a substantive issue that has to bévegkeome way or other.

Section 2 claims that the Where-question cannairbe pursued in the absence of an
answer to the What-question because any attengstadlish or eschew cognitive extension fails
unless a mark of the cognitive is provideBection 3 argues that even a mild version of
cognitive agnosticism—according to which our faélo provide a mark of the cognitive is
unproblematic because there is no need to addres&/here-question—fails, too, because
cognitive extension is not only a fancy philosoplitypothesis but a natural consequence of

successful research in cognitive science. The Wieestion is thus a legitimate and important

encounter anything like Adams and Aizawa’s demamdf'mark of the cognitive’ in other
scientific fields”). Chemero (2009, p. 212) is eveare explicit: “| disagree that proponents of
radical embodied cognitive science [Chemero’s wersif cognitive extension; AUTHORS]
actually require a definition of ‘cognition.’ ... Theis no such thing.” Shapiro (in press, ch.
6.10) also seems to deny that a mark of the cagnigineeded (although he is not explicitly
defending cognitive extension). Laudable opponeftgnosticism include Adams & Aizawa
(2001, 2008, 2009) among the critics and, receRbwlands (2009a) among the proponents of
cognitive extension. The view Sprevak (2010) cajlgetism” closely resembles cognitive
agnosticism, and Sprevak rejects it for similasoees we are eschewing cognitive agnosticism:
“The hope was that one could appeal to generaligseof mentality to decide whether extended
cases were mental or not. If quietism is corrdantthere is no way of resolving these cases:
they are simply cases where competent observdes"di2010, p. 523).

4 Matthew Barker (2010, p. 9) also comes to the kmsien that we have to say whaignition is

in order to make any progress on the question wihesgbut his argument is different from ours.
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one we cannot afford to leave unresolved, andnti@ians providing a mark of the cognitive is
indispensable. However, instead of adding our osaoant to the growing list of suggestions,
section 4 suggests that it may be worthwhile td stdh a more general question: what kioid
conceptcould “cognition” be? Along the way, section 4 M@ach us something about the limits
of a recent objection against cognitive extensmmetimes referred to as the “Motley Crew

Argument” (Shapiro, in press; Adams & Aizawa, 2010)

2. Intracranialism, Cognitive Extension, and the Mark of the Cognitive

The claim to be defended in this section is thatdispute about the pros and cons of cognitive
extension, and thus about the Where of cognit®fytile unless it is theoretically backed by an
adequate mark of the cognitive.

As indicated above, advocates of cognitive extenkewe appealed to parity
considerations in order to show that extended msEscan be cognitive processes. For instance,
Clark & Chalmers (1998, p. 8) argued that an exaémaial object may (partly) realize an agent’s
cognitive processes if it fulfills the following &eity Principle” (PP): “If, as we confront some
no hesitation in recognizing as part of the cogaipprocess, then that part of the world is ... part
of the cognitive process.” Consider their examgltheee different ways to determine whether a
falling Tetris block fits a socket in the bottomdss: (1) rotate the block’s image mentally; (2)
rotate the block’s image physically on the scregpiessing a button; (3) rotate the block’s
image mentally by means of a neural implant. Stheemental rotation in (1) is cognitive, the

implant rotation in (3) seems cognitive, too. Bawgn PP apparently demands that the physical
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rotation in (2) is also cognitive, given that (&)not fundamentally different from (3), except for
the fact that it involves an extended rather tham&acranial process.

However, PP cannot, all by itself, establish cdgaiextension. Note that PP is silent
both about the conditions under which we would gthat a part of the world functions as a
process we would, were it done in the head, havsesdation in recognizing as cognitive and
also about whether these conditions are everladfilPP says that e would not hesitate to
recognize a process that is as a matter of faeheetd as cognitive if it were intracranial, then
the fact that it is extended should be no reasodegon it non-cognitive. What PP does tait
us, however, is what exactly the conditions aresam¢hich we would consider the imagined
internal process to be cognitive. What the appe&R presupposes, in other words, is a mark of
the cognitive. Absent such a mark, PP is inapplealhe same holds for intracranialists who
deny PP. Why should an extended process thatails important respects like an imagined
intracranial cognitive process no¢ regarded as cognitive? The only plausible ansee&ms be
that, despite their alikeness, the intracraniatess fulfills the mark of the cognitive (whatever i
is) while the extended one does not. Disputes aBBudnd its role in establishing cognitive
extension will thus be irresolvable unless a mdrthe cognitive is provided.

Shapiro (in press) disagrees: “Marks of the cogaitiould surely be useful were one
unsure whether the process under investigation aegaitive, but when this is not an issue, as it
should not be in the case, for instance, of mernogpatial reasoning, demanding their
characterization might fairly be dismissed as alrexing” (manuscript, p. 255). First, however,

although memory and spatial reasoning may be obwases, whether, for instance, emotions,

> Coleman (in press) argues convincingly that tbeystas to be more complicated than Clark

and Chalmers thought, but for the current (illuste purpose the simple version suffices.
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affectivity, consciousness, comprehension, ormastire cognitive phenomena is a question
which will not receive an unanimous answer fromrgtige scientists. Absent a mark of the
cognitive that decides the issue, a parity argurfgrthese phenomena will thus not get off the
ground. Second, consider an objection against tiwgreéxtension raised by Sprevak (2010). In a
nutshell, Sprevak argues that PP would commit w$ainning that someone owning a PC
running software that calculates the dates of thgadvi calendar is subject of an extended
cognitive process stretching out into the PC. WBg@ause one can imagine a Martian using the
same algorithm the PC uses to calculate the datee dayan calendar, but intracranially

Since the process in the Martian’s case is intraatand functions as the extended process in
the case of someone owning a PC with appropridte/ae, the latter process should be deemed
cognitive, too. That, however, follows only if th@racranial process in the Martian is cognitive
to begin with. But how are we to decide this isSWé# is able to say, in the absence of a
principled way of distinguishing the cognitive fradhve non-cognitive, whether a process in a
Martian’s head that implements the same algoritlgrwhich ordinary PCs calculate the dates of
the Mayan calendar is cognitive? This issue cabaotsolved simply by pointing out, as
Shapiro does, that “cognitive scientists [are] feanienough with cognitive processes to
recognize one when they see it” (manuscript, p).288thout a principled way of determining,

in controversial cases, whether the imagined indrdial process is cognitive, PP does not

universally deliver a straightforward verdfct.

® One may object that it does not matter that cognicientists have no clear-cut intuitions
regarding Sprevak’s Martian because it is just&yghilosophical thought experiment. This,

however, misses the point. The point is that ckesSprevak’s Martian arg factappealed to

7134



One might object that even if PP is inapplicableome controversial cases, Shapiro is
right that it_isapplicable in cases where it is obvious that tii@cranial process with regard to
which parity is assessed is cognitive (if, sajs & case of memory or spatial reasoning). PP can
thus be used to establish cognitive extensiontftaast these cases, and this is enough to decide
the Where-question in favor of cognitive extensibhnis response, however, ignores a more
subtle way in which PP presupposes a mark of thaitiee, which can be exposed by making
explicit a connection between PP and a general ¢tomant to functionalism that is often left
implicit.

Functionalism has come to play an increasingly [ment role in the debate about
cognitive extension (Clark, 2008a; Drayson, 201ty @ro, 2008; Sprevak, 2010; Wheeler,
2010). The general idea is that cognitive processirextended because what makes a process
cognitive is its having the right “functional poig€lark, 2008a, p. 78) and at least some
extracranial processes do indeed contribute imi¢/me way to the functional roles characteristic
of our cognitive capacities. The appeal to funal@m seems to have a clear advantage over the
appeal to PP. In contrast to the latter stratdgy/farmer does not require us to compare an
extended process with an intracranial one whosessts cognitive has first to be established
independently. Rather, the argument is simply éimagéxtended process plays the right functional

role within an agent’s cognitive life.

in order to resolve the dispute between intractatsaand advocates of extended cognition, and
that, therefore, this dispute will not be resoluediess a mark of the cognitive is provided.

" In fact, however, the two issues are often maniglsdfar as the appeal to functionalism is
combined with a comparison of an extended and @adranial process. Consider again the

Tetris example: Since “case (2) with the rotatiotidn displays the same sort of computational
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Yet, the dispute about the viability of functiorsafi as a means of establishing cognitive
extension also presupposes a mark of the cogn@@iueghe one hand, advocates of cognitive
extension who appeal to functionalism must assinaedognitive processes are individuated at
such a coarse level that an extended process K#irttie functional role characteristic of a
given cognitive capacity despite the fact thabitemtially differs from the more familiar
intracranial realizers both at finer functionaléésand at the level of material implementation.
Clark, for instance, reverts to some kind of “coomsense functionalism’ concerning mental
states ... [according to which] normal human agelneady command a rich (albeit largely
implicit) theory of the coarse functional rolestdistive of various familiar mental states”
(2008a, p. 88). On the other hand, intracraniatiaist hold that the fact that extended processes
differ from the more familiar intracranial realizenf our cognitive capacities at a finer functional
or implementational level renders them non-cogaiteven if they possess the right coarse
functional poisé. The point of disagreement is thus again what éxéds for a process to be
cognitive. Is our conception of the cognitive sticht differences at a finer functional or
implementational level matter geagnitive or not? This dispute can be resolveary onlyby
a mark of the cognitive. Absent such an indepergembtivated mark, advocates of cognitive
extension will accuse intracranialists of begging ¢uestion against a more liberal account of

the cognitive according to which only the coarsecfional profile matters, while intracranialists

structure as case (3),” Clark and Chalmers (1998) prgued, the processes in (2) and (3) seem

to be functionallyequivalent so that (2) should be cognitive if (3) is. Moretbe connection

between PP and functionalism below.
8 On the importance of coarse vs. fine grained fonet roles in the debate about cognitive

extension see Rupert (2004) and Wheeler (2010).
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will accuse advocates of cognitive extension ofgieg the question against a more restrictive
account of the cognitive according to which finendtional or implementational differences
indeed do make a difference.

This also shows why, without a mark of the cogeitiPP is not applicable even in cases
where it is obvious that the intracranial procegtt wegard to which parity is assessed is
cognitive. Suppose we know that an intracraniatess is one of memory and thus undoubtedly
cognitive. Still, the answer to the question withigh the appeal to PP stands and falls—viz.,
Does the extended process function just as theciranial process does?—depends upon the
level of grain at which the functional profile olemory is characterized. If memory is
characterized in terms of its coarse functionad, rtdien the application of PP may yield an
extension-friendly result, but if not, intracramsah will remain undefeated. And which level of
grain is the correct level is, as we saw abovejestion that can only be settled by providing a
mark of the cognitive.

The foregoing shows that any dispute about the ¥ba&cognition based on either PP or
functionalism is futile unless a mark of the coyeitis provided. Therefore, the attempt to argue
for cognitive extension by appeal to either PPunictionalism faces a dilemma: absent a mark of
the cognitive, the argument will not get off thegnd, but given such a mark, it will be
superfluous, because once we have a mark, we gaysjo and see where in the world the
processes fulfilling it fall (AUTHOR-a, in presgealso Rupert, 2010, p.3, who independently
comes to the same conclusion regarding PP). Somgesimilar holds for other attempts to argue
for (or against) cognitive extension.

Consider Robert Wilson’s argument for what he calisle computationalism” (1994,

2004; Wilson & Clark 2009). According to Wilson,grative processes are computational
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processes, and in some cases the computationd dov/alve intracranial representations, but
extracranial representations or the extracranigdatd themselves. As a consequence, Wilson
claims, cognition is extended in the sense thalkgat some of the computational systems that
drive cognition reach beyond the limits of the ariganic boundary” (2004, p. 165). Thus,
Wilson and the traditional intracranialist compidaalist agree that cognition is computation,
but they disagree over what the objects of computatre. Importantly, however, not all
computational processes are cognitive procesgésat we need to know, in other words, is
which computational processes are such that treegagnitive and which computational
processes are such that they fail to be cogniliie.traditional computationalist will argue that
Wilson’s wide computational processes belong tddtter sort, i.e., are non-cognitive
computational processes, while Wilson will inststttthey are of the former sort, i.e.,
computational andognitive Once again, the crucial question is how to sétikedispute, and
once again the answer seems to be that what wetaéedw is what exactly it is that makes the
wide computational process a cognitive proces@/{ison is correct) or a non-cognitive one (if
the intracranialist classicists are correct). ldesrto decide the issue in their favor, therefore,
both parties need to go beyond a mere appeal tputationalism and provide an independently
motivated mark of the cognitive.

Finally, consider the attempt to decide the Wharestjon in favor of cognitive extension
by appealing to (real or imagined) cases in whids ‘fjust obvious” that the cognitive process in

guestion is extended. Imaginary cases could indltidek & Chalmers’ (1998) example

°See, e.g., Adams & Aizawa (2010): the “computatigheory of the mind maintains not that
any computation is a kind of cognition, but thalyssome specific forms of computation (yet to

be discovered and characterized) constitute cagriiimanuscript, pp. 23-24).
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concerning Inga and Otto (see section 3), realscasght include the popular problem-solving
game Rush Hour for children (Wilson 2004, p. 193%ase studies from cognitive science, like
Randall Beer’s (2003) simulated robot that is calied by an evolved artificial neural network
and able to categorize circle-shaped and diamoagezhobjects in its artificial environment
(discussed as a case of cognitive extension in,@hgmero (2009)) or Dana Ballardagts
(1997) work on minimal memory strategies (discuseed.g., Clark (2008a)).

Arguments on a case by case basis are of couregausly problematic. For the current
purpose, however, the important point is a diffeire. Advocates of cognitive extension who
think that in the examples above the extracramietiors are indeed constitutive of the cognitive
processes in question will inevitably face resiséafiom intracranialists who think they are (at
best) an important causal contributor to, but mistitutive of, the cognitive procességhe
nub is that no example is, all by itself, decisiggamples must be interpretexhd any
interpretation presupposes a theoretical backgragathst which it is made. Whether an
example is interpreted in an extension-friendlaonntracranialist way depends upon a
theoretical account of what it means for a protesse cognitive. Whether or not an extended
process is taken to be cognitive, i.e., whetheettteacranial factors are (partly) constitutivfe

an extended cognitive process or only a cacgatributorto an intracranial cognitive process, is

something that can be decided only against thegraukd of a mark of the cognitive. Absent

9 This is of course related to what Adams & Aiza@&Q1, 2008) dub the “coupling/constitution
fallacy” (see also Aizawa, 2010). In Rupert’s (2p@&Fminology the debate is over whether
HEC (the hypothesis of extended cognition) or HE{#@ hypothesis of embedded cognition) is

the correct approach to cognition to adopt (morembedded cognition in section 3).
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any account of what it means for a process to lgeitige it is impossible to say whether an
example (real or imagined) is a case of cognitiktergsion or of intracranialism.

Once again, either side of the debate needs aohdinke cognitive to make its case
against the other. Barring a mark of the cognititie,debate threatens to dwindle into an endless
and unrewarding back and forth over who begs tlestipn against whom by presupposing
either too liberal a conception of the cognitivattmistakenly equates causal contribution with
constitution, or too restrictive a conception o ttognitive that mistakenly assigns to a genuine
constituent of a cognitive process the role ofsahcontributor only. As Shapiro (in press)
aptly puts it: “the controversy over Constitutior], cognitive extension; AUTHORS], if it is to
avoid dwindling into linguistic insignificance, musonfront questions over the meaning of

menta) or cognitive processes. Whether the body and wprlflmay be constituents of

cognition or merely causally related to cogniti@pends, first, on what we mean by cognition”
(manuscript, p. 2213

What has just been said points towards the moslaimental, and entirely general, reason
why guarrels about the pros and cons of cognitkterssion are futile unless an independently
motivated mark of the cognitive is provided. Angament for cognitive extension must appeal
to some feature of extended processes—be it theilypvith imagined intracranial processes,
the fact that they fulfill a certain coarse grairiedctional role, the fact that they are
computational processes, their intimate couplingrt@agent or some other feature we have failed
to mention—that is allegedly sufficie(gven if perhaps not necessary) for rendering them

cognitive. In response, the intracranialist mustyddat the feature in question is sufficient for

" How to square this with other passages (like treated on p. XXX above) in which Shapiro

seems to deny that a mark of the cognitive is ne&jdrowever, something that eludes us.
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rendering a process cognitive and/or appeal to stlegedly necessaondition for a process’
being cognitive that is exhibited (if only as a togent matter of fact) by intracranial processes
only. In response, the advocate of extended cagnitiust then deny that possessing the
intracranialist’s favored feature is indeed necgsia a process’ being cognitive. And so on.
Such disputes, unless they are underwritten bearétical background telling us what the
sufficient and/or necessary conditions of cognitoe, will denigrate into an endless
theoretically unfounded intuition mongering. In @tlwords: Before we can sensibly expect to
make any progress on the Where-question, we ne®tlaof the cognitive, i.e., an answer to the

What-question. Cognitive agnosticism is untenable.

3. Mild Cognitive Agnosticism

Cognitive agnosticism, we said, is the view that oan discuss the pros and cons of cognitive
extension while refraining from providing a marktbé cognitive. Thus understood, we argued,
cognitive agnosticism is untenable. In response,may grant the link between the Where- and
the What-question established in section 2, inlsatthere is no answer to the What-question
and still avoid the problem by denying that the Whguestion is a reasonable question to ask in
the first place. If there is no need to make prsgi@ the Where-question, we may remain
agnostic vis-a-vis the What-question. This sectiggues that even this mild form of cognitive

agnosticism is untenable (see also AUTHOR-a & AURHR) in press).

12 Nothing that has been said entails that once we ha answer to the What-question the
Where-question is thereby gmsoalso resolved. It may happen that it is difficolt,even
impossible, to say exactly where in the world thpseesses that fulfill the mark of the

cognitive fall.
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In order to dismiss the Where-question as irrelevame could try to discredit it as idle
philosophical theorizing relevant only for thoseenested in abstract and ultimately extraneous
intellectual gymnastics. Consider, for instancgrCl& Chalmers’ (1998) (in)famous thought
experiment concerning Inga, a normal human belieder hears about an art exhibit at the
MoMA, recalls that the MoMA is on %Bstreet and heads off, and Otto, who is sufferiogf
Alzheimer’s disease, relying on a notebook in whielrecords information he thinks he will
later need to remember and who, upon deciding mésita see the exhibit, consults his
notebook, finds out that the MoMA is on'$8treet and heads off, too. Under certain condition
Clark and Chalmers argued, the information in Gtt@tebook functions just like the
information stored in Inga’s biomemory and so sdpglven PP, be considered to be (part of)
the material realizer of Otto’s dispositional beabout MOMA's location. But why, one may
wonder, should we care at all about whether thebumk entries (partially) realize Otto’s
cognitive life? After all, Otto is an entirely fiitbus cognitive agent, an invention of
philosophers. If philosophers want to indulge itiléuguesswork about the Where of Otto’s
cognitive life, and if it turns out that they mysbvide a mark of the cognitive in order to do so,
then, one may argue, so be it. So much the worgghitosophy if it turns out there is no mark.

But the rest of us should simply dump such issmesrasort to mild cognitive agnosticisth.

131t has been argued (e.g., Rupert, 2004, 2009\}tieadntologically more conservative
alternatives to the hypothesis of cognitive extemsire explanatorily superior, which could be
seen as supporting such a case for mild cognigwesticism—be not ontologically profligate
beyond explanatory necessity! For the claim thest &ctually the hypothesis of cognitive

extension that is explanatorily superior see C{a8€08a, ch. 6). Barker (2010) and Sprevak (in
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This attempt to save mild cognitive agnosticisnisfaCognitive extension is not primarily
a philosophical speculation for the sake of int#lial gymnastics, but a hypothesis that flows
quite naturally from two successful and independant potentially incompatible) strands of
empirical cognitive science research—work done uttteheading of “dynamical systems
theory” on the one hand and “embodied” and “embddagnition” on the other.

A first route to cognitive extension is véadynamicist approach to cognition that
emphasizes the importance of the dynamical couglirogpgnitive agents to their environments
in immediate, real-time interactions under contumiceciprocal causal influence. The idea is
that brains are seamlessly integrated into bodidseavironments in such a way that
intracranial, bodily, and extrabodily processesfar single, dynamically changing whole: “The
cognitive system is ... a structure of mutually amdudtaneously influencing changé&he
cognitive system does not interact with other atspetcthe world by passing messages or
commands; rather, it continuously coevolves wigmth (Van Gelder & Port, 1995, p. 2). Due to
this continuous co-evolution, the agent and itsremwnent can be modeled as a nonlinearly

coupled dynamical system which, as such, is undiedl notdecomposablato separatgarts

“It is only for convenience (and from habit) thag whink of the organism and environment as
separate; in fact, they are best thought of asifayust one nondecomposable system”
(Chemero, 2009, p. 36). The result, of coursepgtive extension. Since cognitive systems are
dynamically changing, nondecomposable wholes, foitive processes span the brain, the

body, and the environment” (Van Gelder & Port, 1995x).

press) argue that considerations of explanatonyeval cognitive science (can) neither support

nor disconfirm cognitive extension.
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A second route to cognitive extension is to vieasitsomething that follows naturally

from embodiecand embeddedpproaches to cognitidfiAccording to the embodied approach,
an agent’s cognitive life is grounded in her phgkfeatures and abilities. This idea is sometimes
expressed by saying that “the presence of a hukeamlind_dependguite directly upon the
possession of a humanlike body” (Clark, 2008b,3y.efnphasis added). Thus understood, the
embodied approach holds that cognitive proces#tesugh dependent upon extracranial bodily
processes, are still an entirely intracranial affaccording to a stronger reading, however,
cognitive processes are not only dependsgain but actually constitutday extracranial bodily
processes, so that cognitive processing leakswtuthie body?> The embeddedpproach is a
natural extension of the two embodied approachesdditionally stressing the role of the
environment and its active structuring by the adenthe purpose of facilitating cognitive
processing. An explanation of cognitive processesthus not be limited to their (causal or
constitutive) grounding in extracranial but stiitriabodily processes, but must appeal to the way

an agent uses her extrabodily environment’s stractuactively structures her extrabodily

1 There is, unfortunately, no uniform terminologyofi®ins & Aydede, 2009). What we say
below strikes us as plausible readings of “embddiad “embedded” cognition (AUTHOR-a,
2010). Terminological disagreements do not, howeafect the general point that work bearing
that name naturally leads to cognitive extension.

1> Support for this stronger claim comes, e.g., feiaties on vision (Ballard el., 1997; Noé&
2004; O’'Regan & Noé, 2001) that can be interpraeedhowing that bodily movements are “as
much_partof vision as the detection of disparity or the cadtioh of shape from shading”
(Shapiro, 2004, p. 188), so that “[v]ision for humzeings is a process that includeatures of

the human body” (p. 190; both emphases added).
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environment? Like the first embodied approach, the embeddedasmh characterizes the
grounding relation as a dependemnekation, but it extends the dependence base édracranial
bodily to extrabodilyprocesses. Cognitive processing thus takes pteiteibrain and the
extracranial parts of the body only, although dépendent upon extrabodily processes. Once
the idea of embedded cognition is on the tablehfipothesis of cognitive extension is just a
reasonable next step. If extrabodily processes@uzucial for our cognitive life, then why
should they not be said to realize it? Just agthieedded approach simply extends the
dependencbase of the first version of embodiment from exttaaial bodily to extrabodily
processes, the hypothesis of cognitive extensioplgiextends the constitutidrase of the
second version of embodiment from extracranial lyddiextrabodily processes.

None of this shows that cognitive processesxtend. But it shows that the idea of
cognitive extension is at least continuous with tmidely held and (rightly) feted approaches to
cognition that are well-entrenched in empirical mtige science research. This is ample reason
to not only raise the Where-question, but regass i central and utmost important question that
need not only concern philosophers in their metalay moods but anyone in cognitive science.
The fact that the idea of cognitive extension sgsiamicely with two so radically different, if not
even incompatible, research programs, only adtiset@argument’s force. The idea of cognitive

extension is not a consequence of a specific comenit to, say, computational as opposed to

16 For instance, recent research on visual proce¢Bialtard etal., 1997) suggests that instead of
creating detailed internal representations as dséslor later stage cognitive processing, human
subjects extract the relevant information “on tly& from the world itself. David Kirsh & Paul
Maglio’s (1994) research on epistemic actions hggts a similar kind of environmental

“offloading.”
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non-computational, or representational as oppas@dn-representational or abstract as opposed
to applied approaches, but rather an idea acconmaail of what may be called “second-
generation cognitive science.” Therefore, we haviake it seriously. Therefore, we have to

address the Where-questibrTherefore, even mild cognitive agnosticism is natge.

4. Kinds of Conceptsand the Motley Crew Argument

Section 3 argued that the Where of cognition issane that ought to be resolved. Section 2
showed that without an independently motivated astof the What of cognition, quarreling
about its Where is pointless. Time therefore, &@sg, to lay our cards on the table. What do we
think cognition is? Instead of tackling this queathead-on by adding yet another account to the
growing list of suggestions, we propose to asksa temanding question first: what kiof
conceptshould we expect “cognition” to be? We will sketble consequences the various
possible answers to this question have for thetdediaout the Where of cognition. Along the
way, we will learn something about the limits afegent objection against cognitive extension,
sometimes referred to as the “Motley Crew Argumé8Btiapiro, in press; Adams & Aizawa,

2010).

171t it eventually turns out that the Where-questias to be answered in an intracranialist way,
then the research discussed in this section, ajthdwaturally leads to, or suggests, cognitive
extension, would of course not loose its importageintracranialist answer to the Where-
guestion would only lead to a re-conceptualizatibthe empirical research. This does not,
however, mean that contrary to what has been cthimthis section the Where-question is just

an extraneous add-on to the empirical research.
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The arguably most natural approach is to take “itmgri to be a concept that picks out a
naturalkind. Natural kind concepts are concepts for whichehgm scientifically discoverable
essence in the form of a set of conditions thesfgatiion of which is both necessary and
sufficient for something’s falling under the contdpor instance, something falls under the
concept “aluminum” if and only if it has atomic nber 13, and something falls under the
concept “tiger” if and only if it has the distines genetic code characteristic of all and only
tigers. Something along these lines may hold fogtttion” as well. Among the critics of
cognitive extension, for instance, Adams and Aizamald be read as defending a natural kind
view of cognition'® Cognitive processes, they hold, “are natural kividsrocesses” (2008, p.

80) that involve computational operations overestatith nonderivedcontentand are

implemented by special kinds of mechanisiiise fact that this scientifically discoverable
essence of cognition is currently found in theto@ly supports what they call “contingent
intracranialism,” by providing “defeasible reasonsuppose that cognitive processes are
typically brain bound and do not extend from thevoas system into the body and the

environment” (2008, 70Y’ Since, for reasons to be discussed below, the thiancognition is a

18 «Could” because Aizawa (2010) explicitly denieattthey intended the characteristics
discussed below to (jointly) sufficient for sometljis being cognitive.

9 Incidentally, it seems doubtful whether Adams Aimhwa’s mark of the cognitive has indeed
the consequence that cases of cognitive extenstoat dest possible, but not actual. In Adams
& Aizawa (2001, pp. 50-51), for instance, they ssrthat while a cognitive process must involve
non-derived content, not every aspect of it mukhyaitself, havenon-derived content, and in
Adams & Aizawa (2010) they point out that all tHegd in mind was “that if you have a process

that involves no intrinsic [i.e., non-derived] cent, then the condition rules that the process is
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natural kind is intimately tied to intracranialisthe search for a mark of the cognitive is a rather
straightforward matter if “cognition” is a natutdhd concept—go and study the brain until you
can spell out adequate necessary and sufficiemittams for something’s being cognitive.

Not every account of cognition in terms of a sehetessary and sufficient conditions is a
natural kind view, however. Mark Rowlands (2009&8)) e.g., argues that a process is cognitive
if and only if it involves information processinigat has the proper function of making available,
by means of representational states, either tsubgect to which it belongs or to subsequent
operations, information hitherto unavailable. SiRmvlands is an advocate of cognitive
extensiorf° he thinks that among the processes fulfilling ttiadition are at least some that
“extend into the cognizing organism’s environmenthat they are composed, partly ..., of
manipulative, exploitative, and transformative @tens performed by that subject on suitable
environmental structures” (2009a, p. 1). Precidlely integration of external operations on

worldly items, however, seems to render Rowlandsbant incompatible with a natural kind

non-cognitive” (manuscript, p. 5). This, howeverciearly compatible with actual cases of
cognitive extension: an extended process may imvaivi-derived content due to its intracranial
aspects having non-derived content, even if iteaexanial aspects have derived content only, or
no content at all. In other words: the advocateogitive extension can accept the
indispensability of the kind of states found in tirain and only the brain, because all she has to
insist on is that other states are (a non-negkgilart of) the vehicles of cognitive processes, too
(AUTHOR-a & COAUTHOR, 2009).

Y The idea of a process’ beiownedby or belongingo a subject does not commit Rowlands to

intracranialism, because ownership is “determingtcby spatial containment but by a certain

kind of integratiofi (2009a, p. 17).
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view; for in contrast to the causally relativelynhogenous brain processes Adams and Aizawa
focus on, the various operations by which cognifigents manipulate, exploit, and transform
environmental structures seem to be causally hggeepus. The extended processes that
advocates of cognitive extension like Rowlands wartount as cognitive do not form a natural
kind.

Moreover, if extended processes are not a naturd| then—since science is interested
in causal taxonomies of things only (i.e. taxon@heat groups things with the same causal
powers together [Fodor, 1987])—they form, as Stwafir press) puts it, a “foul hybrid,” “a
nasty mess that is not amenable to scientific sgrufmanuscript, p. 260). This is the punch line
of what is sometimes called the “Motley Crew Arguntieagainst cognitive extension.

According to the Motley Crew Argument, advocatesagnitive extension are

committed to viewing “cognition” as something liga_ umbrellaconcepti.e., a concept

subsuming a diversity of processes that sharetbrlyact that they fall under this concept. In
that case, “cognition” would be nothing but a lafmela causally heterogeneous lot, for a mere
disjunction of causally diverse processes, anccg¥iely a hypernym, comparable to concepts
like “things in our living room” or “things that oabe used as a paper weight.” And just as the
things in our living room or the things that canused as a paper weight do not form a kind
suitable for scientific investigation, there coble no science of the cognitive if “cognition” were
indeed an umbrella concept and cognitive processesnplete motley.

One thing to note about the Motley Crew Argumerthat strictly speaking it is not so
much an argument against cognitive extension as@mment against any account of the
cognitive that treats “cognition” as an umbrellaacept. And although the umbrella view seems

to square better with an extended approach to togawhich is, by the very nature of the
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approach, more liberal with regard to what processe count as cognitive than intracranialist
accounts—there is no principled reason why intreetists should not adoptt,thereby
rendering their account subject to the kind ofi@sim raised by the Motley Crew Argument.
Another thing to note about the Motley Crew Argumnisrthat one should distinguish the
claim that “cognition” is not a natural kind termoin the claim that “cognition” is an umbrella
term. Although advocates of the Motley Crew Argutmaymetimes seem to suggest that the
problem is that the processes the advocate of tegmixtension wants to count as cognitive do

not form a_naturakind, one can hold that cognitive processes aramaturakind and yet deny

that they are a motley that falls under an umb@lacept only and therefore succumbs to the
criticism raised by the Motley Crew Argument.

Adams and Aizawa (2010), e.g., argue that “[t]amsnot constitute a natural kind; tools
are, after all, artifacts. It is for this reasoatth would-be brain-tool science would have to cove
... a genuine motley” (manuscript, p. 14). The faett the processes of manipulation,
exploitation, and transformation of or by meansoals involve artifacts admittedly shows that

they are not a naturélnd. From the point of view of science, howewehat matters, one may

say, is kindhood, not natural kindhood. Roboticgl&s robots, computer science and artificial
intelligence study, among other things, algorittand artificial neural networks, and physics
studies, among other things, superconductors agitfabsrs, although robots, algorithms,

artificial neural networks, superconductors, andlzgors are not naturdlinds, but artifacts.

The mere fact that extended processes involvaeisifand so fail to constitute a natukiald

does therefore not entail that there could be rense of the cognitive if cognitive processes

21 Laura Taylor (2005), e.g., is not defending cagaiextension and nevertheless takes

“cognition” to be “an umbrella term that refersaibof the mental activities we engage in” (p. 2).
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were extended. What matters is not whether theggs®s in question are natukadds, but
whether they are kinds

“Cognition” may pick out a class of processes #ratcausally heterogeneous, but that,
despite their causal heterogeneity at a lower Jexdiibit enough higher level causal
homogeneity for them to be worthwhile objects aéstific studies” “Cognition,” in other
words, may be more like “robot” or “algorithm,” andlike both natural kind concepts like
“tiger” or “aluminum” and umbrella concepts likehfhgs in our living room” or “things that can
be used as a paper weight.” If this is true, a naditke cognitive would not be spelled out in
terms of lower level communalities among all anty @ognitive processes but by appeal to
higher level causal characteristics.

The Motley Crew Argument would thus not only havestaim that extended processes
are not natural kinds, but that they lack everstiné of “higher level unification despite
mechanistic dissimilarities” (Clark 2008a, p. 96) are familiar with from robots, algorithms,
artificial neural networks, superconductors, andliagors. The latter would be the case if

“cognition” were what is sometimes called a nomkiat concepti.e., a concept that does not

22 This is, of course, reminiscent of Fodor’s (19@dint about the indispensability of special
science taxonomies: “Some monetary exchanges iawthings of wampum. Some involve
dollar bills. And some involve signing one’s nameatcheck. What are the chances that a
disjunction of physical predicates which coverdladise events ... expresses a physical natural
kind? The point is that monetary exchanges hawasting things in common ... But what is
interesting about monetary exchanges is surelyhaat commonalities under physical

description” (1974, 103-104).
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provide a scientifically discoverable, but a nonhiessence, i.e., a definition that specifies form,
function, or origin of the concept’s referefis.

A nominal kind view of cognition is neutral withgard to the question whether cognitive
processes are intracranial or extended. Rowlarmatsiumt of cognition as information processing
that has the proper function of making represemtatly available information hitherto
unavailable is an example for a nominal kind viesading to which extended processes count
as cognitive. A nominal kind account may, howeatsp be offered by someone convinced that
cognition is an entirely intracranial affair. Angaunt according to which cognition sunders
into a variety of causally heterogenous procedsadack a scientifically discoverable essence
and yet are characterized in terms of their foumgfion, or origin in such a way that only
intracranial processes fulfill the mark will be iatracranialist nominal kind view. In both cases,
cognitive processes form a kind—provided that thaim, function, or origin that is used to
characterize their nominal essence supplies themamiough higher level unification. Whether
it does is an open scientific question, but onailkhnot—as the examples of other sciences
show—assume without further argument that extempdedesses are going to exhibit less higher
level unification than intracranial processes, dinfgecause the former, but not the latter,
involve artifacts.

Apart from a nominal kind view, there are, as fame can see, two further accounts of
the cognitive according to which “cognition” is tieer a full-fledged natural kind concept nor a
mere umbrella concept, but picks out a class afsteharacterized by at least some sort of

higher level unification.

3 See, e.g., Schwartz (1980). The distinction betwesal” and “nominal” essences is, of

course, John Locke’s.
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First, “cognition” may be a clusteoncept Cluster concepts are characterized by a set of
conditions such that something falls under the ephi and only if it satisfies a goodly number
of them, while several possible—and not necessavigrlapping—subsets of these conditions
can be sufficient and it may be vague just how namgditions must be fulfilled. Dutton (2009),
e.g., has recently argued that “art” is a clustercept in this sense: there are a dozen features
shared by the most unequivocal art, where somegietcart no doubt satisfy fewer than the full
set and there is no fixed number of conditions ihatfficient. “Cognition,” one may hold, is
just such a cluster concept. If “cognition” worke tway “art” does, then the worry that there can
be no science of cognition because extended pregéssn a nasty mess not amenable to
scientific scrutiny seems to dissipate, even thahghe may not even be a single joint
characterization in terms of form, function, organi. Although in a sense “art” picks out a
causally heterogeneous motley, artworks can neslegh be the subject matter of science, and
although not a full-fledged (natural or nominalhdj they are by no means a mere “foul hybrid”
either. Therefore—although a cluster account ohdam is perseonce again neutral with
regard to the debate between the intracranialctlae advocate of cognitive extension—it may
seem like a particularly good idea from the latgmint of view?* Unfortunately, the virtue of
“flexibility” that the cluster view enjoys brings dangerously close to cognitive agnosticism. For

cluster concepts like “art” there are always bdidercasesi.e., items which are not definitely F

but not definitely not-Feither, and therefore a cluster view of cognitiat not be able to settle

the Where-question in all cases, although the @dbetiveen advocates of extended cognition

24 poirier & Chicoisne (2008, p. 30), e.g., argud thagnition” is a cluster concept and that

cognition is extended.
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and intracranialists may be resolved in favor effitrmer by finding an extended process which
definitely is cognitive.

However, “cognition” just does not seem to worlelé cluster concept. Is it really
plausible to assume that memory processes cowalgastive in virtue of fulfilling one set of
conditions, while spatial reasoning processes casitbgnitive in virtue of fulfilling a different,
albeit overlapping, set of conditions, and langueg®prehension processes count as cognitive
in virtue of fulfilling yet another overlapping set conditions, and so on? It is not impossible
that this is the correct way of thinking about citige processes, but one would at least want to
hear something more about the different sets oflitions that make it the case that one or the
other paradigm case of a cognitive process cowtegnitive. The problem seems to be that
advocates of extended cognition and intracrangaéist unlikely to agree on even a “pool of
conditions” from which some vague number of comdisi has to be fulfilled. Therefore, the
cluster view only postpones the problem.

Second, “cognition” may be a famibpncept “Game,” e.g., is often said to be a family
concept. The conditions something has to fulfilorder to count as a game, Wittgenstein (1953)
argued, include “a complicated network of similastoverlapping and criss-crossing:
sometimes overall similarities” (866), but thereathing that is common to all, or even all and
only, games. Although two arbitrary games are akassnilar in some non-trivial respect, game
has neither a natural nor a nominal essence ifotheof a set of necessary and sufficient
conditions, nor is there something like a “pootohditions” from which some vague number of

conditions has to be fulfilleth. The same may be true of “cognition.” Like games; &vo

%5 The terms “cluster concept” and “family concept? aften used interchangeably. There are,

however, important differences. First, for a clustencept there is a fixed set of conditions such
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cognitive processes may resemble one anotherd@astt some significant respect, although there
is neither something in common to all and only ¢twga processes nor a set of conditions such
that a process is cognitive if and only if it si#is a goodly number of them. Once again, a
family account may seem attractive to the advocht®gnitive extension. It is comparatively
liberal with regard to the conditions a process tfui§ill in order to count as cognitive, and if
“cognition” functions like “game,” a science of gugion would not seem to be out of reach,
because cognitive processes, if they indeed amaciesized by a set of family relationships, are
more than a mere motley, just as games form a hmregeneous set than the things in our
living room or the things that can be used as @peight. Wheeler (manuscript), e.g., argues
for cognitive extension and suggests that cognfinoeesses can be (i) noncompuational and
nonrepresentational, (i) noncomputational andes@ntational, and (iii) computational and
representational, where “there is clearly a fasthaightforward family resemblance structure to
this space of mechanisms” (manuscript, ch. 3, p. & problem, however, is that if all that is
required for a process to be cognitive is a loaseilly resemblance with some other process
clearly regarded as cognitive, then the accouttasiberal: The Java applet running on our
computer, e.g., contains computational and reptatenal processes that resemble our own

cognitive processing of the items on the screesoime interesting respect or other, although we

that anything falling under it must satisfy a stight number of them, while the conditions
characteristic of family concepts are open-endedoBd, while the set of things falling under a
cluster concept may share a single common chaistatethe set of things falling under a family
concept do have nothing relevant in common. Thufaije two things that fall under the same
cluster concept may not have a common charactgrasty two things falling under a family

concept will share some relevant characteristiatoer.

28/ 34



should—on pain of “cognitive bloat”, i.e. the prebi of not knowing where to stop once we
enter into cognitive extension (Rowlands 20091633)—not take the processes in the Java
applet to be genuinely cognitive. This is not agtee for the advocate of cognitive extension
only, but also for the intracranialist who opts &family view of cognition. Some processes
within the bounds of our skull that clearly shoalat be counted as cognitive—just think of e.g.
fluctuations of cerebro-spinal fluid—will argualihgar some sort of family resemblance to
typical cases of intracranial cognitive proces#fesnly because they both are intracranial),

thereby leading to cognitive bloat again.

5. Conclusion

Regarding the question “What kind of concept cdatehnition” be?” one answer would be that
it is a natural kind concept. In that case, inmaailism is likely going to be true, for on any
interesting version of cognitive extension, cogrtprocesses do not form a natural kind.
Another answer would be that “cognition” is a nattwal kind concept, i.e., a concept that picks
out a class of things which are causally heterogagsnat a lower (physical, in Fodor’s, or
mechanistic, in Clark’s terms) level, but for whittere is sufficient higher level unification for
them to be worthwhile objects of scientific stuttythat case, “cognition” may be a nominal
kind, a cluster, or a family concept, and neithfiethese options is peebiased with regard to

the Where of cognition. For in either of these sas®gnitive processes may extend beyond the
skull into the world or still be an intracraniafaif only (although all three options seem
particularly promising for the advocate of extendednition). “Cognition” may also be an
umbrella concept. But those who treat “cognitioa’aam umbrella concept have to face the

Motley Crew Argument, and so an umbrella view woodd be a wise choice for either the
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intrcranialist or the advocate of extended cogniti@iven that a family view of “cognition”
seems to be excessively liberal, thereby leadirmpgmitive bloat, and given that a cluster view
is drifting dangerously close towards cognitive @gitism, the safest bet for the advocate of
cognitive extension seems to be a nominal kind yeawd thus an account of cognition in terms
of its form, function, or origin. As said abovegth is no reason why such an account should be
more likely to render cognitive processes a “foghytd not amenable to scientific scrutiny” than

a natural kind view.
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