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1 Introduetion 

1.1. General introduetion 

Consicier the following two examples. 

Jimmy is a real gadget freak. He always has the newest technologies, and en

joys exploring the ins and outs of the latest tablet computers, smart phones, 

digital cameras, etc. Jimmy has almost become merged with his phone in 

particular. It contains all his friends' contact information, he keeps notes on 

it, and uses it to maintain his appointrnents. When people are arguing or 

wondering a bout some fact Jimmy is always the first to whip out his smart

phone and look it up. Jimmy wouldn't know what to do without his phone. In 

fact, Jimmy feels he has become a bit lazy in remembering facts, because 

there is always his phone to tell him what he neecis to know. 

Janet is a bit more "old school". Janet is doing mathematica! exercises, but 

she refuses to use a calculator except for the most complicated of sums. Se

cretly she enjoys the challenge of mental arithmetic, and she likes to show off 

to her friends that she still knows how to do a long division on paper. Janet is 

quite an expert at the procedure. She sees the shortest sequence for the divi

sor to fit, calculates how often - using a separate paper to do the necessary 

multiplications - subsiracts the portion, carries, repeats the procedure. She 

does these things while hardly thinking a bout it. Indeed, she would have to 

reflect a bit to be clear on the logic of the operations she performs. 

According to the twin theses of Extended Mind and Extended Cognition (hence

forth EM and EC) (e.g., Clark and Chalmers: 1998; Clark: 2003, 2oo8b; 

Wheeler: 2oro; Menary: 2007, 2oro; Rowlands: 2oro), in both these cases we 

have reason to believe that, respectively, the mind and the cognitive process 

extends into the environment. Jimmy's phone is quite literally part ofhis mind, 

and J anet's cognitive process includes her interaction with pen and (marks on) 

paper. 

Why? In part, defenders of this view argue: why not? The phone and the 

business with the pen and paper play the kinds of role that we would, if in the 
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head, have no hesitation in calling mental or cognitive. The entries in Jimmy's 

phone serve as a kind of substitute memory. If he didn't have such an aid, he 

would have to have stored it in his biologica! memory. Janet is still doing the 

same old calculation. But instead of painstaking mental arithmetic, she chooses 

to use pen and paper. 

As Clark and Chalmers (1998) put it: 

If, as we confront some task, a part of the world fundions as a process 
which, were it clone in the head, we would have no hesitation in recogniz

ing as part of the cognitive process, then that part of the world is (so we 

claim) part of the cognitive process. Cognitive processes ain't (all) in the 

head! (Clark and Chalmers: 1998,8) 

It appears, Clark and Chalmers argue, that the only real difference between these 

cases and cases of internal cognition is, precisely, that the one is clone inside the 

he ad and the other partly outside of the he ad. To use this to argue that the above 

cases arenotcases of cognition would amount to a kind of chauvinism a bout the 

location of cognitive states and processes, and begging the question besides. 

However, intuitions differ about cases like this, and about whether the 

difference is merely a difference between inner and outer. Others (Rupert: 2004, 

2009; Adams and Aizawa: 2001, 2009, 2010) believe that the phone and the 

business with pen and paper only serve to support cognition, rather than being, 

or constituting, cognition. The mind, and cognition, itself is still in the head. 

Different arguments have been affered against EC, and subsequently defused 

by EC theorists. One example is the discussion between coarse and detailed 

functional role. Rupert (2oo4) argued that biologica! memory and external 

"memory" display different features - e.g. negative transfer is an interference 

effect where, in biologica! memory, past learned associations adversely affect the 

ability to memorize new ones. Adams and Aizawa (2oo1) argued that external 

devices carry derived (i.e., conventional) representations but inner cognition 

involves nonderived representation; and that the inner is relatively homogenous 

relative to the outer. Clark (2o1oa) argues that the point in the first place was not 

the precise similarity between inner and outer, but the general kind of role in 

supporting behavior that external devices and extended processes sametimes 

play. 

This kind of dialeetic is typical for the EC debate: opponents issue a criticism, 

and defenders argue that this does not constitute a good argument against EC. 

Clark and Chalmers argue that internalists should offer pretty good reasans for 
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reserving cognitive status only for internal processes. In itself this looks like a 

sound defense. Clark and Chalmers have made a claim. If others so heartily 

disagree with it, then it is up to them to argue why cognition can't be, or isn't, 

extended. Defenders of EC can sit comfortably in the knowledge that their view 

remains unassailed. 

However, this goes past the idea that EC is a rather cantroversial thesis to 

begin with: it means to overthrow our deep-rooted traditional beliefs that cogni

tion is sarnething that goes on within our heads. The dialectica! situation has 

become muddied by the conviction ofEC theorists that their interpretation ofthe 

examples was intuitively plausible to begin with. But clearly from the get-go 

there are those who aren't prompted in the same way by the cases, whose 

intuitions point strongly in other directions. In the end, nobody is convineed 

except those that already had the same intuitions. This means that the burden of 

proof is equally on the EC theorist to provide a plausible case for thinking there is 

cognitive extension going on rather than mere support. 

What would such a plausible case involve? Some (most notably Adams and 

Aizawa: 2001, 2oo8, 2009) have argued that we need a Mark of the Cognitive, 

or an account of what characterizes all and only the cognitive: 

If we have no idea what cognition is, then there is little substance in the 
claim that cognitive processing extends beyond the boundaries ofthe brain 
into the body and environment. It is not helpful at all to be told that cogni
tion extends without some idea of what cognition is. (Adams and Aizawa: 
2008, 22) 

Putting a more general gloss on Adams and Aizawa's argument: if we want to 

support any claim about where cognition is, then we should say sarnething a bout 

what cognition is. Not everyone agrees that a Mark of the Cognitive is the way to 

go; in particular Clark seems resistant to such a suggestion. I don't think the 

reasans affered against this need are convincing in the end. 

First of all, sametimes EC seems not to be presented as a claim a bout what 

cognition is, but as a kind of methodological principle, whose value is ultimately 

determined by the success of a cognitive science that employs it. M uch of Clark's 

work (esp. Clark: 1997, 2003, 2oo8b) is devoted to detailing the ways in which 

technologies transfarm our cognitive life. Clark and Chalmers (1998, p. 10) 

appeal to existing research in cognitive science that adapts explanatory methods 

to encompass the "outer" their explanations, and promises a richer understand

ing of cognition. But as Rupert (2oo4) argues, these results can be explained just 
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as much by a conservative view that only advocates dependence. Explanatory 

value in this sense does not sufficiently motivate the claim of constitution. 

Sametimes other considerations of explanatory usefulness are put forward, such 

as EC being simpler, it being somelimes difficult (Clark: 1997, 2oo8b) or 

roundabout (Clark and Chalmers: 1998) to separate inner and outer; or on the 

other side that the focus on a set of core mechanisms best explains the success 

of cognitive science (Rupert: 2009). However, EC does often appear to be 

(presented as) a factual claim a bout the location of cognition. If EC's only claim 

was that it would be most helpful to consider cognition to be extended, this 

would take most of the bi te out of the thesis. I will understand EC as a factual 

claim that can be correct or incorrect; here, explanatory considerations are 

irrelevant. 

A second, related reason given for denying the need fora Mark of the Cogni

tive is the claim that we don't need it to do psychology; or that we should not do 

the cognitive scientist's job (e.g., Clark: 2oo8b, 94). Clearly we don'! needit to 

do psychology, because psychology is clone without it. But this is beside the 

point. As Adams (2oro) points out, psychology will not give us the answer to this 

if from the start we can't pointtoa process and agree about its being cognitive. It 

is precisely the philosopher's job to systematize our understanding of cognition. 

Finally, Clark puts forward that we can make judgments a bout cases on the 

basis of parity so that we don't need to take the additional step of characterizing 

the features that make a case an instanee of cognition. Clark emphasizes that 

parity was not meant as a criterion of fine-grained similarity; but asks: 

'[S]uppose this process were found in the head, goveming behaviour as it 
does, would we then judge it as a cognitive process in good standing' (this 
is a re-working of the so-called, and oft-misunderstood, Parity Principle, 
associated with Oark and Chalmers 1998). Notice that this is a question 
we can perfectly well ask ourselves without first adopting any explicit 
'mark ofthe cognitive'. (Clark: 2onb, 4) 

Clark suggests that we are asked whether the same process, only found in the 

head, should count as a cognitive process. To deny this seems to be a case of 

chauvinism indeed. But this talk about being the same process is misleading 

because it suggests that there would be no differences at all; while we already 

saw that there are, and this doesn't change when we transport the process into 

the head. In judging them to be the same Clark (or his readers) invoke implicit 

identity conditions- e.g., playing the same role in governing behavior. To argue 

that the out-of-the-head processis a process that inside the head would count as 
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cognitive means committing to a view of cognition according to which a certain 

behavior-governing roleis what marks off cognitive processes. 

What seem open judgments about whether or not sarnething is a case of 

cognition might not appeal to a criterion of the cognitive explicitly, but they do 

involve an implicit understanding of cognitively relevant features. What are 

these features? And is this a plausible understanding, that is, would we also 

accept it as a conception of cognition in other contexts? For a substantiated 

judgment on EC this should be brought out and assessed on its merits. 

For these reasons, I maintain that for EC theorists to argue that cognition in 

fact extends they should provide a positive case for why, on a plausible and 

systematic view of cognition or a Mark of the Cognitive, we should take cogni

tion to be extended in cases like Jimmy's and Janet's. 

1.2. Research question and aims 

I argued that a convincing defense of EC requires a systematic, plausible under

standing of cognition. Systematic means that the understanding should be 

applicable across contexts; that is, such that there is a single standard that says 

for each case whether it is or is not cognitive. In short, this understanding 

should be in the form of a criterion that states (as much as possible) necessary 

and sufficient conditions for anitem to count as cognitive. Plausible means two 

things. First, the criterion should be backed by a plausible general understand

ing of what cognition is such that it is clear why such-and-such cases are singled 

out as cognitive and not others. Second, the criterion should respect as much as 

possible core cases of cognition. 

The guiding question for this dissertation is: 

Can we find a plausible, systematic criterion of the cognitive that supports EC, and 

what would it look like? 

I do notstart out with astrong intuition about whether or not EC is true. Indeed, 

this dissertation represents an open investigation precisely to get a clearer idea of 

what might be a convincing reason to accept EC and what one is further commit

ted to in doing so. 

This dissertation has four main aims. (r) Fora thorough investigation of the 

research question it is necessary to look into any possible leads in the existing 

literature for an adequate criterion of the cognitive. So, the first aim is to assess 
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existing (underlying) conceptionsof cognition in the EC de bate. (2) The ultimate 

goal of looking for a criterion of the cognitive that supports EC is to inquire 

whether convincing reasans can be given to accept EC (over, perhaps, a more 

conservative alternative). Accordingly, the second aim is to contribute to an 

assessment of the plausibility of EC. (3) My interesis are nol confined to EC. In 

addressing the research question, I also aim to make a contribution more 

generally towards a positive understanding of cognition. (4) My final aim is to 

explore the prospects of an approach that understands the cognitive in terms of 

ha ving a certain proper function, and to develop this beyond a mere casual appeal. 

1.3. Relevanee 

EC neecis additional ammunition in order to convince those who do nothave the 

same intuitions at the outset But regardless of what the answer to the research 

question will be (i.e. regardless of whether such a criterion is found or not), this 

investigation will be useful to bringing the debate forward. In the search for a 

systematic and plausible criterion of the cognitive, we go beyond general intui

tions and partial understandings, and look behind the arguments, to make 

explicit the underlying commitments a bout our concept of cognition. Doing so 

gives us a ground for assessing the defensibility of particular arguments. It helps 

to show what the consequences of some particular argument would be for other 

cases; and so to determine whether a view is defensible. It can help sharpen 

intuitions and leadtoa more constructive debate by helping to expose whether 

and where there is fundamental disagreement and where, perhaps, there is 

room for agreement after all. 

A positive aim of this dissertation is to contribute towards a plausible, 

systematic understanding of cognition. This is not only relevant to the EC 

debate. but for the philosophy of mind and cognition in genera!. With my 

investigation I hope to contribute to systematic reileetion on the concept of 

cognition, and to facilitate a solid conceptualization of what cognition is. Also, 

perhaps more importantly, promoting an understanding of what is common to 

all and only instances of cognition can help us provide an answer to questions 

like: what are the conditions required for cognition to occur, and what kinds of 

beings are capable of cognition and why? Herethereis a direct conneetion to the 

age-old brain teaser in the philosophy of mind: Can machines think? And if so, 

under what circumstances? A good understanding (or mark) of the cognitive 

helps us to provide a well-founded, systematic answer tothese questions. 

6 



lntrod uction 

A criterion of the cognitive can be valuable outside of philosophy, for cogni

tive science itself. There is an important task for philosophers in a (continued) 

evaluation of the conceptual and methodological grounds of scientific practice. 

Looking again at the question: what is required for cognition to occur? Extrapo

lating from an understanding of what unifies existing cases of cognition might 

provide a guide for which systems and processes cognitive scientists will want to 

investigate. Formulating this more closely in relation to the EC debate, both 

sicles (generally) agree that research showing the profound involvement of 

factors outside of the brain in bringing about familiar cognitive phenomena 

prompts a reorientation for cognitive science - away from its computational 

andjor internalist hearings. In a general sense, a systematic understanding of 

cognition can help in deciding what form such a future cognitive science should 

take. 

1.4. Concepts and method 

My method camprises literature study, conceptual analysis and synthesis, and 

philosophical argumentation. For my arguments in especially the first part of the 

dissertation I make extensive use of examples; mostly common-sense examples, 

as well as the occasional thought experiment. The function of these examples is 

twofold. First, I use them to illustrate the consequences of particular positions 

and proposals in terms of the kinds of cases that are and aren't admitted by them 

as instances of cognition, to argue against the suitability of the criteria (implic

itly) committed to by those views. My arguments here do not ultimately depend 

on intuitions about individual cases; rather, I use the examples as illustrating 

more general concerns about the kinds of cases that a view does or does not 

admit. A second function of the examples is to draw out and sharpen intuitions 

a bout what kinds of cases we would want to include or exclude and why, towards 

identifying the differentaspectsof our concept(s) of cognition and what we want 

a criterion of the cognitive to respect. 

The latter half of my dissertation is, overall, more constructive. An important 

aspect to my methodology there is the construction of a set of desiderata for a 

criterion of the cognitive: a set of conditions that we use to determine when a 

criterion of the cognitive is successful. These are subsequently used in the 

construction and evaluation of different proposalsfora function-based criterion 

of the cognitive. A few remarks are in order concerning the nature of these 

desiderata and where they come from. 
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I said the desiderata are used to judge the success of a criterion. There are 

different ways to understand what it means for a criterion to be successful, 

depending on what kind of criterion one is looking for. Most basically, successof 

a criterion can be understood in termsof (methodological) usefulness or (meta

physical or ontological) correctness. If we judge a criterion on usefulness we 

might look at how helpful its conceptualization of cognition is in guiding cogni

tive-scientific investigation; for example, in terms of facilitating new or deeper 

insights into a set of phenomena. This chimes with the explanatory motivation 

for EC given by Clark and Clark and Chalmers: that EC serves cognitive science 

by opening up investigation of how the environment, and particularly technolo

gies, shape and transfarm cognition. I am understanding EC as the claim that 

cognition is extended, not that it provides the best understanding in any other 

sense. To provide support for the truthof this claim requires a criterion that is 

aimed at correctness, at capturing what cognition is. The condition for success is 

that the condition is true, or more carefully, that it draws appropriate lines 

between what is and is not cognitive. Accordingly, the desiderata embody basic 

distinctions and classes of cases that we want a criterion of the cognitive to 

respect. 

The question arises what "draws appropriate lines" means, and who it is that 

determines what a criterion should respect. After all, some of those lines are 

precisely in dispute, and, as mentioned in the motivation for my research 

question, intuitions about cases conflict. In the formulation of the desiderata I 

will not be relying on my own intuitions, nor on some set of intuitions that 

speakstoa particular perspective. Rather, they are general desideratabasedon a 

range of intuitions invoked in the EC debate. This is also why the desiderata are 

introduced halfway through the dissertation. An important function of my 

discussion in the first half is to identify the kinds of (implicit) intuitions that 

participants from both sicles bring to bear in judging certain classes of cases as 

cognitive or noncognitive. These are taken as the basis for what "we" would want 

a criterion of the cognitive to achieve. The desiderata, then, serve as a kind of 

design specifications; different things different stakeholders want from a crite

rion, where the challenge is to satisfy all ofthem. The subsequent discussion will 

be instrumental in determining the relations among the different desiderata; to 

identify fundamental tensions, or perhaps conclude that they are compatible 

after all. If there are tensions, then we might choose to discard one (e.g., the one 

that causes most problems for the others). If there is a criterion that unites all 
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the desiderata we have a strong contender for a convincing criterion of the 

cognitive. 

Finally, a quest for truth does not make all other considerations irrelevant. 

Analogously to explanatory virtues for scientific theories besides truth, we might 

consider taking into account values like simplicity, coherence, and testability (in 

this case: applicability) for judging criteria. I have chosen not to include these as 

entries in the list of desiderata, though I easily might have. One reason is that I 

consider them secondary to the aim of correctness. A criterion might perfectly 

capture what is common to all and only cognitive processes, but not be very 

simple. It correctness should notdepend on extraneous considerations. Having 

said this, of course we would prefera criterion that is simple; and there is no use 

in a criterion that is so complex that we might as well point out cognitive proc

esses individually. Some idealization, as it were, is always involved. 

Furthermore, I do appeal to all of these considerations at some point in my 

discussion. For example, I am inclined against a criterion that consists of several 

kinds of unrelated conditions, which plays at least some role in my attempting in 

chapter 6 for a criterion where e.g. Connectedness is taken care of by saying 

sarnething extra about when a process has the right etiological proper function. 

In chapter 7 applicability plays a role in motivating the search for an alternative 

notion of proper function. Another reason for not including them in the list 

nonetheless is that they aren't definite requirements for individual criteria to 

respect. All else being equal an account that is simpler would be preferable, but 

balancing this with correctness is a less clear-cut matter, that occurs when 

camparing criteria. 

I will also use this space to make some preliminary conceptual and termino

logical distinctions. First, concerning 'Extended Cognition' and 'Extended Mind'. 

These are usually regarcled as related but distinct theses. They are so in princi

ple, insofar as cognition and mind can be understood to be two different things. 

Otherwise, it depends on one's precise understanding of these two notions. 

Without pre-committing too much, I wil! follow broadly the usage of Clark and 

Chalmers (1998). EM there amounts to the claim that the realization base of 

dispositional states like beliefs can include external items. EC is mainly under

stood in terms of actual processing and the (physically individuated) 

mechanisms responsible for these processes. Clark and Chalmers suggest that 

what makes up a dispositional belief is basically that which guides actions in 

certain ways in certain circumstances. If (in our example) Jimmy has a belief 

about his friend's phone number, this means that in actual cases where he 
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exercises this belief, his cognitive processing involves looking up the number on 

his phone. I take it, then, that EM implies EC. The converse does nol hold. 

Because EM involves the role of external resources in the guiding of overall 

action on different occasions, supporting EM requires additional conditions, of 

the nature of Clark and Chalmers' so-called "trust and glue" conditions, which 

includes for instanee reliable availability of a resource. There can be a case of 

cognitive extension where an external resource is only included for that occasion. 

In this dissertation I will not be concerned so much with EM or the kinds of 

additional considerations invoked in arguing for it. I will stick to EC as the 

braader and more traetabie thesis. Where I do invoke EM it involves contexts 

where establishment of EM wil! imply establishment of EC as wel!. 

I also want to make a distinction between the related terms 'Mark of the 

Cognitive', 'criterion of the cognitive', and 'Mark of the Mental'. 'Mark of the 

Men tal' and 'Mark of the Cognitive' denote different things to the extent that the 

concept of mentality differs from the concept of cognition. The former has much 

richer connotations related to consciousness, personhood, etc. 'Mark of the 

Mental' is a well-known concept in the philosophy of mind. Brentano 

(r982j2oo2) famously claimed that intentionality is the mark ofthe mental. Also 

sametimes phrased as "aboutness", intentionality is the feature of mental states 

that they are about, or directed at, an object (in the world or internal). In its 

reileetion on the world the mental domain transeencis that world itself. This is 

what, for Brentano, makes the mental a separate category from everything else. 

'Mark of the Cognitive' is actually a relatively recent term, originating in the EC 

debate, firstas an adaptation ofBrentano's mark ofthe men tal, and then coming 

to be used as any kind of way to identify what is "truly" cognitive from what is 

not. 

The terms 'Mark of the Cognitive' and 'criterion of the cognitive' are same

times used interchangeably in the literature. I understand these to reflect two 

slightly different concepts. For me, 'Mark ofthe Cognitive' is cognate with 'Mark 

of the Men tal' in the sense that it denotes a general understanding of what it is 

that makes sarnething cognitive. For example, that cognition involves the 

manipulation of representations. I will reserve 'Mark of the Cognitive' for such 

rough characterizations of what it is that makes cognition what it is, and use 

'criterion of the cognitive' whenever I mean an operational criterion, with one or 

more conditions that specify for each item whether it isoris not cognitive. 
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1.5. Structure of the disserlat ion 

This dissertation is comprised, roughly, of two parts. Chapters 2-4 set up the 

background for my analysis, and provide the motivation for exploring a Mark of 

the Cognitive based around the notion of a proper function. Chapter 5 is an 

intermediary chapter where I take stock and lay the groundwork for the analysis 

that follows by formulating a set of requirements fora criterion of the cognitive. 

In chapters 6-8 I, with appealtothese desiderata, partially construct and evaluate 

different versions of a proper function-based criterion of the cognitive. 

In chapters 2 and 3 I examine two classica! foei of the de bate around EM and 

EC, and argue that the areas into which those discussions take us will not give us 

what we need to distinguish what does, and what does not, belong to the cogni

tive domain. In chapter 2 I characterize the conneetion between EC and EM, and 

analyze their relation to classica! functionalism. I distinguish two roles that 

functionalism might play in supporting these theses: a negative and a positive 

one. I argue that when it comes to this debate, the most salient feature of func

tionalism is the claim that mental states can be multiply realized, a version of 

which is necessary to get EM off the ground. This should be analyzed as a 

negative claim: what makes a mental state or process the one it is, is not the 

(physico-chemical) nature of the process itself. I then argue that, unlike Clark 

and Chalmers suggested, the framework of classica! functionalism is not 

equipped to provide a positive motivation for EM and, by extension, EC. Even if 

functionalism serves to type-identify mental statesof systems known to possess 

mentality, its criterion of functional equivalence assigns mental states too 

liberally - to systems that we, and EM theorists, wouldn't want to classify as 

possessing mentality. Thus, it cannot be relied on to appropriately piek out 

cognitive systems; rather, its usefulness depends on prior identification of a 

cognitive system. I use a modified version of Block's China Brain thought 

experiment to illustrate that classica! functionalism is ill suited for picking out 

the boundaries of mental or cognitive systems as well. 

In chapter 3 I discuss another route to identification of the cognitive that has 

been very prominent in the de bate. This version starts from an intuition that is 

more properly associated with the notion of cognition as it is employed in the 

cognitive sciences: cognitive processes are processes that are involved in the 

completion of cognitive tasks. The observation is made that this should not 

include everything that causally contributes to an outcome. In turn, attempts are 

made to limit the cognitive or cut out a cognitive system in terms of a measure 

of causal interactionor integration among components. 
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I argue that this dual approach - contribution to an outcome plus intra-level 

causal interaction - is problematic. Most fundamentally, because although the 

presence of intra-level causal interaction may indicate a robust system, there is 

no reason to conclude that every process "in" that system is cognitive. I illustrate 

this point with a simple example of a process that causally contributes to a 

cognitive outcome, is the result of the activities of many densely interacting 

components, but is not cognitive. I discuss a similar complaint of David M. 

Kaplan's and his proposed salution of covariation between process and outcome, 

and show it does not work; suggesting that understanding relevanee only in 

termsof generic system boundary demarcation is the wrong approach. 

In chapter 4, I turn to a notion of proper Junction as an interesting option for 

lending more substance to the cognitive status of processes. The idea of using 

teleofunctions for identifying cognitive processes was originally proposed by 

Elliott Sober as an alternative to classical functionalism. A notion of proper 

function is appealed to by several EC theorists - sametimes on an ad hoc basis, 

sametimes more extensively. I point out its promise as a middle ground between 

those who - like Adams and Aizawa - rely on a Mark of the Cognitive that 

focuses on the intrinsic nature of a process, and those who - like Andy Clark

rely on con tribution to an outcome to give a rough indication of cognitive status. 

The rest of the chapter is devoted to a discussion of Mark Rowlands' (2ow) 

Mark of the Cognitive, which requires of cognitive processes that they have the 

proper function of making information available (to the subject or subsequent 

processing) . Without challenging his ideas a bout an informational Mark, I point 

out some prima facie technical difficulties with his (casual) reference to Mil

likan's account of proper function. My overall condusion will be that this 

warrants an additional, more systematic, appraisal of the potential of an account 

of proper function as a basis for a Mark of the Cognitive. This systematic as

sessment is the object of the second part of this thesis. 

First, it is necessary to lay down the criteria for success. The fifth, pivotal, 

chapter shows my attempt to do so in terms of a set of desiderata that an account 

that is to serve as a Mark of the Cognitive must meet. I formulate a set of ten 

desiderata, largely inspired by the discussion in chapters 2-4. Beside a few 

criteriological requirements, these are aimed to be precise theoretica! reflections 

of basic intuitions a bout cognition, such as that cognition requires a subject. 

Some of the desiderata are taken from the literature (with modification). 

Most are inspired by challenges identified in preceding chapters. These include 

challenges raised specifically by EC (Connectedness, Ownership). Novelty and 
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Opportunism, besides safeguarding a certain flexibility in the cognitive category, 

are required for saving paradigmatic EC-examples. Finally, the list includes 

desiderata we only need to be explicit a bout once we are interested in a function

based account. Malfunction is a requirement for a stabie type identification that 

becomes salient only once we characterize processes in terms of their effects. 

For the subsequent assessment of accounts of proper function I argue that 

the following should be taken into account: r) an account should not lead to a 

vialation of, or conflict between, desiderata in principle; 2) where an account 

does not have the resources to satisfy all desiderata, there should be a natural 

way to supplement it. 

In chapter 6 I assess the potential of an etiological account of proper function 

to serve as a basis for a Mark of the Cognitive. Using the resources affered by 

Millikan's account of proper function, I develop four "scenarios": ways of filling 

out the condition that a process is cognitive (only) if it has a proper function of 

the appropriate kind. The "bottom-up" scenario is intended as a systematized 

version of Rowlands' account. Three successive scenarios are developed in an 

attempt to minimize conflict and better secure several desiderata, most promi

nently Ownership and Opportunism. For two of these I appeal to resources m 

Millikan's apparatus for assigning proper functions to items on the basis of 

being, respectively, produced or utilized by mechanisms that have the proper 

function to do so. These "top-down" scenarios might be able to establish, or be 

more easily supplemented to establish, the required link between a process and 

its subject than the bottorn-up account. After showing that the "utilization" 

scenario fails at Relevance, I put forward the top-down "production" scenario as 

the most proruising candidate. 

In the seventh, penultimate chapter I further develop the top-down produc

tion scenario. I argue that regardless of being the most proruising in many 

respects, it still faces some serious challenges. I argue that the production 

scenario's attempt to prevent the problem of the utilization scenario, viz. that it 

can't distinguish "properly" X-type processes from supportive circumstances, 

comes at an expense. Formulated in terms of the requirement that a cognitive 

process should be produced by a native mechanism with the proper function of 

producing such processes - the only plausible way to avoid revisiting the prob

lems of the bottorn-up account - it becomes overly restrictive in a way that 

violates Opportunism; such that it is compatible with EC only under re

interpretation: our behaviors can count as cognitive but this does not extend to 

include the items so manipulated. 
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This chapter also introduces a new problem of type identifiability. I argue that 

we are usually not in a position to tell what, on this etiological scenario, the 

proper function of a process is. To know what the proper function really is we 

need to make reconstructions of events that - in the case of humans, and 

especially complex traits- we don't have the means to evaluate. So, while it may 

be that this scenario appropriately characterizes what all cognitive processes have 

in common, it fails in application and isn't useful in the EC de bate. 

I conclude that there are clear indications that an etiological account, though 

the default theory people have in mind when they talk a bout proper functions, 

cannot harmoniously accommodate both a stabie type identification and allow 

enough slack for external processes to be or become cognitive. 

In the final chapter I turn to alternative accounts of proper function that seek 

to ground purposes not in selection but in self-maintenance. Such accounts 

argue that maintenance of the system (organism, organization) constitutes an 

objective good relative to which functions can be understood to have a purpose. I 

present two possible objections to such an account. The first, that reference to 

maintenance of a system for attributing function means we mustalready have a 

grasp on the relevant system. The second, that the account requires, for its 

grounding of normativity, that if an item is to have a function it must be neces

sary for the system's continued existence, and so fails to cover (higher-level) 

cognitive proceses. I refer to Moreno and colleagues' account, combined with a 

less strict understanding of certain aspects of the thesis, to meet these objec

tions; more particularly, to show that there are good reasans to think these are 

not principled obstacles. I argue that while there are still challenges to be over

come, someversion of this approach looks to be more proruising with respect to 

harmoniously satisfying the different desiderata. 

I conclude by reeommending EC theorists, especially those that are inter

ested in a naturalistic, organism-centered approach to EC, to further explore a 

proper function-based understanding of the cognitive in this direction. And for 

anyone not interested in or convineed by an organism-centered approach, tolook 

into what kind of systematic understanding of the cognitive might support an 

alternative. 
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2 Extended Mind, Extended Cognition, and 

functionalism 

2.1. Introduetion 

The theses of Extended Mind and Extended Cognition lean heavily on the view of 

functionalism in the philosophy of mind. As Clark (2oo8a) puts it. the account 

presenled in Clark and Chalmers (1998) is basically an example of "extended 

functionalism". Functionalism is, in its primary use, a view a bout what mental 

states are, in relation to the brain. It arose in part out of a reaction to (type) 

physicalism, the view that mental state types are identical to physical state types. 

Functionalists argued that this view is problematic, because it is not always the 

case that people, or beings, who are in the same mental state are also identical 

physically. The salution to this problem consisled of identifying two levels that 

are analogous to the distinction between the hardware and the software of a 

computer. The brain is the hardware, and mental states are the software. More 

particularly, functionalism holcis that to be in a certain mental state is to be in a 

state that accupies a certain causal role relative to other mental states, an input, 

and an output. The advantage of such an account is that it respects materialism 

- software is just a configuration of the hardware - and at the same time allows 

mental states to be multiply realizable: just as software can run on different 

computers, different substrates can implement or realize a mental state. This 

means a Martian can have a belief, even if its physical make-up is entirely 

different from ours. 

Most philosophers commit to a version of functionalism. But if we accept 

functionalism, then it seems as though we can hardly avoid accepting EM and 

EC as well. According to functionalism, mental states can be realized in different 

material substrates. If matter doesn't matter, then we can easily make the step 

that location does notmatter either. So, there seems to be a strong prima facie 

reason for accepting EM and EC. 

In this chapter I argue that this is mistaken. I explicate the relation between 

functionalism and EM and EC, and the sense in which functionalism is suppor

tive of EM; and argue that functionalism does not, in fact, serve as a compelling 

reason to accept EM. 

15 



Extended Cognition and the Markofthe Cognitive 

I start in section 2.2 with an introduetion of functionalism, its background 

and some of its problems. I then, insection 2.3, analyze in detail how functional

ism is used to motivate EM through the parity principle. I distinguish two kinds 

of role that functionalism can play in supporting EM: a negative and a positive 

one. I argue that the negative one, that relies on multiple realizability, is the 

main sensein which EM depends on functionalism. I argue that the potency of 

functionalism for a positive motivation for EM is insufficiently supported. In 

section 2-4 I investigate whether there are grounds for thinking that functional

ism can provide a positive motivation for EM. I use an example to show that on a 

systematic development, the notion of coarse functional role falls prey to prob

lems of liberalism: besides accommodating extended mincis it also 

accommodates wildly implausible cognitive systems. I conclude with some 

reflections on why these challenges faced by functionalism in general are 

probiernatie for EM in particular. 

2.2. Functionalism 

Functionalism refers to a thesis or group of theses a bout the nature, individua

tion, and identity conditions of mental states. Functionalism is to be contrasted, 

historically as well as theoretically, with behaviorism and (certain kinds of) 

physicalism. Arising in the early r96os, functionalism insome form or another 

is still adhered to by many. if nol most. philosophers of mind today. In what 

follows I briefly sketch the background. the thesis itself in its different guises. 

and some of its problems. By doing this I clear the ground for an analysis of the 

role of functionalist assumptions and motivations for EM. 

2.2.1. Background 

In the mid-twentieth century. philosophy of mind and psychology were domi

nated by behaviorist and physicalist theoriesof the mind. The shape and impact 

of functionalism are most clearly understood as simultaneously highlighting, 

and proposing an answer to, difficulties faced by these theories. Behaviorism 

and physicalism can themselves be understood as theories that attempt to 

understand mind in metaphysically and scientifically unproblematic terms. This 

means, first and foremost, an "acceptable", materialist ontology, which excludes 

mental entities andjor properties. The extreme contrast is, of course, with 
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Cartesian dualism, which views the mind as a sui generis substance distinct in 

kind and strictly separate from the matter which makes up the physical world. 

The behaviorists of the early and middle twentieth century took reference to 

inner events as presented to consciousness to be probiernatie because of the 

elusiveness and limited accessibility of such events. Observable, and hence 

objectively ascertainable, behaviaral regularities formed, on their view, the true 

basis for psychological generalizations andjor predications. Psychological behav

iorism as a research practice departs from the idea that an objective and 

methodologically sound psychology is a psychology that concerns itself with the 

study and manipulation of overt behavior. The deliverances of introspeetion 

constitute unreliable data. Psychological behaviorism therefore "blackboxes" 

inner mental phenomena. 

Logica[ or analytica[ behaviorism is a philosophical thesis that is concerned 

with the meaning of everyday psychological concepts. Logical behaviorism 

analyzes the mental in behaviaral terms. It is most commonly associated with 

the workof Gilbert Ryle (See Ryle: 1949). According to this form ofbehaviorism, 

attributing a mental state to someone just is saying that someone is disposed to 

behave in a certain way under such-and-such circumstances. Logical behavior

ism does not deny necessarily that inner goings-on (e.g., physical ones) can have 

an effect on behavior under some description. Rather, it denies that our familiar 

mental or psychological predicates correspond to inner causes ofbehavior. 

Critics of behaviorism of both kinds argue that it leaves out sarnething 

important by denying reference to inner states altogether. Inner states do matter 

for explanation; and it is simply false that mental categories can be identified 

with over! behavior. Putnam (r963j2oo4) shows this with a thought example 

a bout a race of Super Spartans, who are trained to avoid any overt signal when 

they are in pain, but surely sametimes are in pain. Conversely, it seems possible 

to behave as if one were in pain, even consistently, without experiencing any 

pain (see e.g. Lewis: r98o). 

Physicalism takes another route to provide an acceptable foundation for 

psychology and account for talk of the mental in genera!, by identifying mental 

states with physical states. On its braadest definition, physicalism simply claims 

that mental activity is at bottorn physical activity. Thus, it embodies the ontologi

cal claim that all occurrences are physical occurrences. 

Type-type physicalism is the view that mental state types or properties (e.g., 

the ones distinguished by the common-sense concepts we employ) can be 

reduced to physical state types or properties. Thus, for instance, the property of 
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having a belief or a pain corresponds to having a particular physical property. 

Nonreductive versions of physicalism accept that all events are at bottorn physi

cal events but deny the existence of psychophysicallaws, i.e. that generalizations 

about the mental can be made on the basis of generalizations about the physical. 

Reductive type-type physicalism was the background of functionalism in the 

r96os. The materialist precursors of physicalism predate behaviorism, but it was 

against the setting of 2o
1
h century behaviorism that, in the I95os, mind-brain 

identity theories became popular with the workof authors like U.T. Place (Place: 

1956) and ).J.C. Smart (Smart: 1959). 

Functionalism is very much a product of the issues faced by behaviorism and 

physicalism. In some senses it is the offspring of the combination of these 

views. It respects the basic issues that these views were attempts to address, and 

appears to avoid the problems of both. This is undoubtedly why the ideas of 

functionalism in general resonate with many philosophers, despite the fact that 

it has problems of its own, which will be discussed in due time. 

I have already sketched some of the difficulties for behaviorism, in particular 

concerning conditions under which we might attribute mental states but which 

are not reflected in behavior. These criticisms praeeed from, as much as support, 

the intuition that mental events in an important sense are inner events. From 

this perspective, it speaks in favor of physicalism that it recognizes inner mental 

en ti ties, and allows them to be causally efficacious. 

However, physicalism comes up against the problem of (what has later 

become known as) multiple realizability, insofar as the idea that mental terms 

refer to states or properties of the brain means that there is a one-to-one identity 

of mental phenomena (like pain) with specific properties or states of the brain. 

The problem, as described by Putnam (r967Jr989), is thatmind-brain identity is 

too strict in demanding that the same physical state is common to all individuals 

that can we can apply psychological predicates to. Putnam points out that we 

might think that many other organisms are capable of being in pain, including 

other kinds of organisms and possibly extra-terrestrial life, of which it is not 

probable that they have the same (our) physical-chemical brain state as a possible 

state. 

2.2.2. Functionalism 

Putnarn's early (r96o) version of functionalism likened the mind to a Turing 

machine, and individual mental states to machine states. A Turing machine is 
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first and foremost a theoretica! machine - an abstract object- that is character

ized by certain inner states and their transitions relative to particular inputs and 

outputs. Now some physical device can satisfy a particular characterization of 

this kind, in other worcis it can instantiate or realize the abstract Turing ma

chine. Applying this idea to the mind, we can identify and refer tomental states 

and operations as separate from those of the brain. Individual mental states are 

identified with statesas specified by the machine table that a mind instantiates. 

Accordingly, it allows that in principle, physically different entities can realize 

the same abstract entity (or more generally, instantiate the same functional role); 

and some particular mental state can be had by en ti ties of quite different kinds. 

Thus, it accommodates multiple realizability: the possibility that two organisms 

that wildly differ intheir physical charaderistics are in the samemental state. 

Putnarn's Turing Machine functionalism is a version of functionalism that 

can also be called the functional state identity thesis, the claim that every mental 

state type is identical toa particular causal role. Alternatively, functional specifi

cation theories (e.g., Lewis: 1972/r98o) claim that while we specify or 

individuate mental states in terms of their causal role, mental states are not 

identical to causal roles. Rather, the functional description specifies some 

(underlying) state which "is" the mental state (see Block: r98oa for this distinc

tion). In what follows, I wil! take the identity thesis (or: the general view that 

there is nothing to identity of mental state types but causal role) as representative 

of functionalism. 

The relevant causal role is always specified according to a theory. Folk 

psychology uses environmental conditions, like states of affairs, as inputs and 

actions as outputs. It postulates states such as beliefs and desires. For instance, 

my having a certain belief implies that I am disposed to behave in certain ways, 

given the states of affairs I am exposed to, and given that I have other mental 

states like desires and other beliefs. Within a cognitive-scientific psychology, on 

the other hand, internal processes, rules, etc. are postulated according to the 

neecis of scientific observation and experimentation. 

2.2.3. Problems 

Most of the criticisms of functionalism in the literature center around the issue 

that the criteria for mentality (or: for being some particular mental state) are 

either too liberal or too chauvinistic; i.e., that functionalism attributes mental 

states either to freely or too sparingly. Other criticisms concern the apparent 
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neglect of the functionalist theory of qualitative charaderistics of mental states 

(e.g., the inverted qualia problem). Here I will present three criticisms ofthe first 

kind, as these will bemost relevant for the EM discussion. 

First, there is Searle's Chinese Room argument (Searle r98oj2oo4). Searle 

argues against the "computer program" view of mind, which can be applied to 

(machine) functionalism. His argument targets the assumption that input, 

output, and certain internal (computational) manipulations on a syntactic basis 

are sufficient fora system to possess mental states. In the scenario, Searle sits in 

a room. He is presented with batches of paper, on which are Chinese symbols, 

and rules to correlate elements from the three batches together; and rules on 

how to give back certain Chinese symbols in response. Searle does not under

stand Chinese, but can apply the rules on the basis of the shapes of the symbols. 

Now the Chinese people who instructed him are in fact giving him questions, 

and the instructions requiring him to correlate sym bols tagether are "stories" 

that willlead to an answer to this question (the paper returned). Searle supposes 

that at one point he would become so good at the procedure that the Chinese will 

not be able to distinguish him from a native speaker. 

Searle argues that on the basis of this example, the computer view becomes 

very implausible. First, in the example Searle does not understand the Chinese 

stories, despite having the same input and output as Chinese speakers; regard

less of what program he uses. Second, while there may be a level of description 

on which Searle instantiates a computer program, this apparently does nothing 

to account forSearle's understanding in English cases versus Chinese cases. 

The standard reply to the Chinese Room argument, the "systems reply" 

(anticipated by Searle in the same article), is that it is not Searle but the system 

that has to understand. I.e., Searle is just part of the system incorporating 

symbols and rules for their manipulation, and understanding accrues to the 

system as a whole. While I agree with the systems reply that Searle makes the 

wrong comparison, of himself as a system that understands English with him

self as part of system that is supposed to understand Chinese, it still seems 

implausible that the system would count as understanding Chinese- or instan

tiating a case of psychological processing, for that matter. Regardless of whether 

one thinks (as Searle does) that brain processes are special in some way, the 

point raised is that an unspecified form of computationalism (or functionalism) 

is too li beral. 

In 'Troubles with Functionalism', Block (r98ob) provides a general argument 

aimed to show that functionalism is either too liberal or too chauvinistic. He 
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argues, first, that existing versions of functionalism are too liberal. Then, that 

modifications make it too chauvinistic. Finally, that there is no version of func

tionalism that can avoid both. I highlight two arguments; the China brain 

example, and the input-output problem. Both problems depart from the idea that 

functionalists always "tack down the periphery", i.e. make explicit mention of 

inputs and outputs, while identifying mental states with implicitly defined states. 

(Block: r98ob, 269) 

First, the China brain example exploits the idea that when only input and 

output are fixed, functionalism is too liberal. The scenario asks us to imagine an 

artificial body that is externally the same as some person's body, but internally 

quite different. The body has input and output neurons; the output neurons are 

connected to a radio transmitter and the input neurons are connected to a 

receiver. Now each of the billion inhabitants of China has a two-way radio that 

connects them toother persons and to the artificial body. There are letters placed 

on satellites from which each inhabitant can see what the state of the system is. 

Then, each of the Chinese has some task relative to a state and a certain input. 

The system realizes the same machine table as a real person. Thus, the systems 

are functionally equivalent, and the people of China tagether should, according 

to functionalism, implement the samemental system. Block's claim is that it is 

unlikely that the China system has mental states at all (in particular, experi

ences). So, functionalism is too liberal. 

Second, the input-output problem challenges the very possibility of correctly 

characterizing the inputs and outputs. First, there is the idea that inputs and 

outputs can be described in terms of neuronal signals. However, Block points 

out, this is a chauvinist claim: only creatures with neurons would be able to have 

functional states. This makes functionalism fall into the same trap as physical

ism. Also, more commonsensical (behavioral) input and output 

characterizations in terms of movements and perception inherits chauvinism 

from behaviorism: (regular) absence of either bodily behaviors in general, or 

bodily behavior of the right kind, preclude attribution of some mental states 

because they are not related to the (right) inputs and outputs. 

The alternative raised by Blockis to provide a functional description of input 

and output; then 'a system could be functionally equivalent to you if it had a set 

of states, inputs, and outputs causally related to one another in the way yours 

are, no matter what the states, inputs, and outputs were like.' (Block: r98ob, 

2 94) 
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The problem is that then, far too many systems could count as implementing 

some (particular) mental system. If there are no explicit limitations on input and 

output, any case where a mapping can be made that respects functional relations 

would be an instanee of a mental system. Block argues that no physical descrip

tion of functionalism will be relieved from chauvinism or liberalism. And 

further, that a version of functionalism that defines inputs and outputs implicitly 

is too liberal. All in all, Block concludes that functionalism cannot provide a 

notion of inputs and outputs applicable only to creatures with mentality. 

2.2.4. Extended Mind and functionalism 

Now we can turn to the question how EM uses functionalism to support its 

views. One way to cash out the value of functionalism would be to first explicitly 

define causaljcomputational role profiles (or Ramsey sentences) for mental 

states or processes and then showing that these are realized by extended proc

esses - either in isolation or by some general formula that would allow 

derivation of particular definitions. However, in many cases EM theorists and 

their supporters do not think that it is necessary to motivate their views in this 

way. and so they do nol adhere toa full-blooded functionalist theory of mentality. 

Rather, they envisage functionalist considerations to act via the parity principle; 

so that all that is needed in order to motivate extended cognition is a "weak" 

form of functionalism to the effect that causal role sameness is what matters for 

two cases being cognitively "on a par" (see Chalmers' introduetion to Clark: 

2oo8). 

In what follows I shall first elucidate this idea by discussing the parity 

principle as a primary motivation for EM, where I will distinguish a negative and 

a positive role for functionalism in a motivation of EC. I argue that many of the 

EC theorists' considerations revolve around the negative claim; but that attention 

is due to the question of how functionalist considerations might play a positive 

role in justifying judgments of putative cases of extended cognition as genuine 

cases of cognition. I then analyze the positive role for functionalism in Clark and 

Chalmers' argumentation strategy. I question the ease with which Clark and 

Chalmers conclude that the notebook and Inga's memory are identical "in the 

relevant respects"; and highlight the necessity of providing a systematic notion of 

functional role if shared functional role is to motivate cognitive equivalence 

judgments. 
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2.3. Functionalism as a motivation for EM 

2.3.1. Connecting functionalism and parity 

The parity principle is introduced as part of Clark and Chalmers' (1998) argu

ment for EM. Their argument departs from the consideration of a few examples. 

The first example consists of three scenario's featuring an agent who is asked to 

assess the fit ofblocks on a computer screen. In the first scenario, the agent can 

only mentally rotate the blocks todetermine fit. In the second scenario, the agent 

can choose to either physically rotate the pieces on-screen or rotate them men

tally. The third scenario is a futuristic one, in which the agent has a neural 

implant that is as fast as the computer; and where the option is available to 

either mentally rotate or use the implant. According to Clark and Chalmers these 

cases are similar; in fact, similar enough that if we should attribute cognitive 

status to mental rotation and implant rotation - as they think plausible - we 

should also do so in the second scenario, i.e. in the case of computer rotation. 

Thus, the cognition in this case includes the on-screen rotation ofthe blocks. The 

second example tells of Otto, a patient suffering from Alzheimer's, who carries 

around a notebook in which he writes down every bit of new information. Otto 

has the address of the MoM A in his notebook. Wh en someone asks him whether 

he knows the address, he consults his notebook; he consults it to guide his own 

fooisteps if he wants to go to the MoMA, etc. On the other hand, there is Inga 

who has a "healthy" brain. When someone asks her whether she knows the 

address, she consults her memory; she allows the information stored in her 

memory to guide her when she wants to go to the MoMA. Now, according to 

Clark and Chalmers, we should take Otto to have the belief that MoM A is on 53'd 

Street justas much as Inga does. According to Clark and Chalmers, Otto can be 

said to have a belief because his notebook guides behavior in a way similar to 

how Inga's memory guides hers. The only difference is that in the one case, this 

roleis played by biologica! memory; in the other, by the notebook. 

The argument for extended mind - i.e., for the extension of "true" mental 

states - introduces a number of additional conditions in order to accommodate 

the dispositional nature of many of these states. Nonetheless, the general 

strategy underlying both arguments is the same in its appeal to what has later 

become known as the parity principle. The gist of it is stated in the following: 
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If, as we confront some task, a part of the world fundions as a process 
which, were it clone in the head, we would have no hesitation in recogniz

ing as part of the cognitive process, then that part of the world is (so we 
claim) part of the cognitive process. Cognitive processes ain't (all) in the 

head! (Clark and Olalmers: 1998, 8) 

The parity principle works in conjunction with the cases offered; it is sup

posed that these show that the computer and Otto scenarios, respectively, are 

cases in which the computer rotation and Otto's consultation of his notebook 

function "as a process which, were it clone in the head, we would have no 

hesitation in recognizing as part of the cognitive process". The parity principle 

states that in such cases there is no reason to deny cognitive status to those parts 

of the world. 

The parity principle as a means of support for EM rests on general function

alist intuitions in two ways. First, in support of a negative claim that there is no 

reason in principle to deny cognitive status to extended processes; second, as 

positively supporting cognitive equivalence. As I will show presently, the role 

that functionalism is apportioned by EM theorists is mainly in support of the 

negative claim - and therewith the modal claim that it is in principle possible 

that cognition is extended. I then argue that while the general kind of functional

ism alluded to by EM theorists is sufficient to support the negative claim, it is 

insufficient to positively support the condusion that cognition is extended. 

2.3.2. A negative role for functionalism: multiple realizability 

Clark and Chalmers' basic strategy in arguing for EM is to present putative cases 

of extended cognition that are in some sense on a par with cases which anyone 

would consider to be cases of genuine, old-school cognition. In presenting their 

case, Clark and Chalmers make suspect any attempt to deny cognitive status to 

the extended case merely on the basis that it involves externalen ti ties. So, Clark 

and Chalmers argue that there is' nothing sacred a bout the skinjskull boundary'; 

and that in order to justify a distinction between cases we 'cannot simply point to 

the skinjskull boundary as justification, since the legitimacy of that boundary is 

precisely what is at issue.' (Clark and Chalmers: 1998, 7-8) Thus Clark and 

Chalmers place the burden of proof on the opponent to show that there are 

relevant differences between the cases. 

The morale is that whether or not some process is clone in the head does not 

matter for its cognitive status. One point made is that location should not matter: 
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e.g., in camparing the scenario of the in-built chip (presumed cognitive) and the 

scenario of the computer rotation. A deeper point is that there is nothing a bout 

the internal per se that makes the boundary between skin and skull a significant 

one. Thus, cognitive processes cannot be identified with a process of a certain 

nature or with properties unique to the inner domain. Functionalism, in identi

fying cognitive states with abstract causal roles, is neutral with respect to 

physical implementation. 

Wheeler (2oro) makes the conneetion explicit: the conneetion between 

functionalism and EM via parity is through the notion of multiple realizability. 

Wheeler: 

The parity principle is based on the thought that it is possible for the very 
same type-identified cognitive state or process to be available in two differ
ent generic formats - one non-extended and one extended. Thus, in 
principle at least, that state or process must be realizable in either a purely 
organic medium or in one that involves an integrated combination of or
ganic and non-organic structures. In other words, it must be multiply 
realizable. ("Wheeler: 2010, 248) 

Elsewhere, Wheeler identifies the virtue of functionalism as releasing us from 

"chauvinism" about the neural or the internal. One role of functionalism, then, 

is to combat a prejudiced limitation of the cognitive to the neural. However, by 

itself this does nol establish EM. Multiple realizability is simply necessary for 

EM to be able to claim that there is no reason in principle to deny cognitive status 

to external processes. But this does not establish the fact that there are no 

relevant differences between cases, or in general that there are cases in which 

cognitive state types are realized by extended processes. Multiple realizability by itself 

does nol imply the trulh of EM. 

2.3.3. A positive role for functionalism: supporting sameness judgments 

Now these EM theorists do not claim that multiple realizability alone implies 

EM. As indicated above, Clark and Chalmers use the negative claim in conjunc

tion with examples in which extended and non-extended cases arepresentedas 

identical. In their discussion of these cases, they appeal to a form of functional

ism in support of such judgments. E.g., 'the notebook plays for Otto the same 

role that memory plays for Inga. The information in the notebook functions just 

like the information constituting an ordinary non-occurrent belief (r3). Else

where, they note that Otto's notebook "governs behavior" in the same way that 
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Inga's memory does. Wheeler writes likewise that 'if there is functional equality 

with respect to governing behavior' then there is no good reason to deny cogni

tive status (Wheeler: 2oro, 248). 

Now there is some danger in letting judgments that cases are relevantly alike 

guide judgments of whether or not some extended process can count as cogni

tive. It has invited criticism, e.g. by Adams and Aizawa (2oor) and Rupert 

(2oo4), to the effect that the processes are not sufficiently similar to count as 

cognitive processes, also sametimes called "differences arguments". For in

stance, Rupert (2oo4) argues that biologica! memory exhibits some effects that 

the notebook does not. In reply, Clark (2oroa) argues that what matters is coarse 

(rather than fine-grained) functional role; i.e., an external process playing the 

same coarse functional role as an internal process is sufficient for it to be 

cognitive. 

It is notpart of Clark and Chalmers' strategy to further elucidate the kinds of 

coarse functional role involved outside reference to the examples. Indeed, they 

leave it up to the opponent to pinpoint relevant differences. Accordingly, Chalm

ers in his introduetion to Clark (2oo8b) states that the only notion of 

functionalism that is neededis of a kind that shows that 'if a state plays the same 

causal role in the cognitive network as a mental state, then there is a presump

tion of mentality' (xv) which must be disproved by the opponent. 

In what follows, I contest the claim that EM theorists can rely on coarse 

functional role similarity to support and defend their thesis. First, I analyze the 

part coarse functional role has to play in EM's strategy, pointing out that using 

some notion of functional role sameness to motivate that Otto and Inga share 

cognitive properties requires commitment to that notion as a suitable criterion 

across the board. I distinguish two senses in which coarse functional role 

sameness is employed: in motivating the attribution of a belief to the system 

consisting of Otto and his notebook (henceforth 'Notebook-Otto') and in motivat

ing the inclusion of the notebook in a single cognitive system. Intherest of the 

present chapter I focus on the first, more classically functionalist, sense. I show 

that coarse functional role (identity) as a criterion of mentality is too liberal, and 

hence cannot serveto support the attribution of mental states to Notebook-Otto. 
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2.4. Functionalism can't positively piek out (extended) cognitive systems 

2.4.1. Presumptions of mentality and the burden of proof 

As indicated above, coarse functional role plays a part in support of equivalence 

judgments to favor extended cognition. The logic of this is roughly as follows: 

coarse functional role is what characterizes psychological states and processes. If 

two states or processes are instances of the same coarse functional role, then 

they are type identical; so if one of these is cognitive, then so is the other. Now 

Clark and Chalmers do nol specify or defend their conditions of type identity. 

Rather, they rely on a prima facie judgment that the cases are alike intherelevant 

respects, in terms of guiding behavior in the same way, etc. The prima facie 

judgment is, then, taken as tantamount toa presumption of mentality. On Clark 

and Chalmers' view no doubt this establishes EM as a valid position, which is the 

first part of their argumentation strategy. The second part is to place the burden 

of proof on the opponent to argue why any dijferences between the cases are 

cognitively relevant - effectively to spell out an alternative: what, then, if not 

coarse functional role, is what matters for characterizing a process as a cognitive 

process of a certain kind? (Again, without recourse to an unmotivated distinction 

between inner and outer.) I challenge the premise, that EM is established as a 

valid position through an oblique appeal to coarse functional role similarity; and 

hence, that the burden of proof is on the opponent (alone). First, by challenging 

the significanee of the fact that we are prepared to judge the cases as "the same". 

Then, by pointing out that grounding a judgment on the basis of identity of 

coarse functional role depends on the adequacy of a notion of coarse functional 

role as a general criterion of mental state attribution. I.e., we can sancti on the 

extended cases on the basis of coarse functional role sameness only if we can 

sanction every other case that can be included on the same basis. 

The first question is: do our intuitions to the effect that Otto and Inga's cases 

are similar in terms of coarse functional role amount to a presumption of 

mentality? The observation must be made that not everyone agrees that the 

Notebook-Otto and Inga scenarios are alike "in the relevant sense". Hence the 

so-called differences arguments touched on above: people are quite prepared to 

point out differences to support their intuition that Otto (plus notebook) does 

not have the belief that MoMA is on 53rd Street. EM theorists rightly point out 

that citing such differences alone can't serve as a counterexample against EM. 

However, it is premature to state that any such differences must be due to 
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locational prejudices. The point is: what grounds fora presumption of mentality 

do our "coarse functional role" identity intuitions in the Otto case provide in the 

first place? 

What does it mean to say that the notebook contributes to a coarse functional 

profile that is the same as Inga's belief profile? I may be prepared to say that 

Inga has beliefs, that this means that Inga exhibits the coarse functional profile 

as described in the example, and also that Notebook-Otto exhibits the same 

coarse functional profile. YetI may, presented with another case, have different 

intuitions about what kind of causal profile is charaderistic of that belief. Or, 

more realistically but amounting to the same thing, I may switch implicit criteria 

of type identity for cognitive states and processes. My point is that the cases are 

structured in such a way to elicit a judgment of identity, such that the similarity 

of features of Otto's case to features of Inga's case are highlighted. This is 

probiernatie even if I were to endorse a functionalist view. That Otto and Inga's 

cases are similar under some notion of coarse functional role, does not mean 

they are functionally identical in the cognitively relevant sense. It only means 

that I am prepared to judge Otto's consultation of his notebook and Inga's 

memory retrieval process as functionally identical under some description, namely 

the description provided by the example itself. Given the presentation, the 

general claim that "coarse functional role is what matters" may tempt me to 

accept the judgment that the cases are alike in the relevant sense; even if it 

would not accord with my intuitions in other cases. Putting the burden of proof 

on the opponent to find relevant differences is, in this sense, unfair: presenting 

these two cases (e.g. Otto's and Inga's) as the same stipulates a certain criterion 

of functional role identity as the cognitively relevant one, leaving no contest for 

the intuitive pro-EM judgment. 

Clark and Chalmers' motivation for taking coarse functional role as the 

"relevant" criterion is a general picture of the basis on which we make mental 

state attributions. Clark (2oo8b) makes this explicit; he claims that the argument 

in Clark and Chalmers can be viewed as an argumentative extension of the kind 

of"common-sense functionalism" proposed by Braddon-Mitchell and Jackson: 
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The idea that we should attribute mental states to the Otto-notebook system ifwe 

follow folk-psychological practice explains Clark and Chalmers' emphasis on 

questioning the cognitive significanee of the skin-skuil boundary, and their 

suggestion that only locational prejudice could cause one to deny that Otto has 

beliefs about MoMA. After all, what better presumption of mentality can we 

achieve than being in accordance with our everyday mental state attributions? 

However, everyday mental state attributions also involve some implicit 

criterion. If we are to extrapolate from folk psychological attributions to cases of 

extension, the putative extension cases must still accord with the kind of func

tional role understanding implicit in folk attributions. Furthermore, there is a 

legitimate question whether the causal roles as implicitly defined by our attribu

tive practice can be taken as definitional of those mental states in such a way as 

to be necessary and sufficient conditions for having those mental states (and 

thus to support extrapolation toother cases among which cases of extension). It 

might be that even if certain coarse functional roles are distinctive of mental 

states, our mental state attributions are (partly) based on other criteria. In other 

words, does being able to extrapolate to the Notebook-Otto case on a functionalist 

basis take with it all the elements that are important for attribution of mental 

states? 

This leads to the question whether the notion of coarse functional role 

underlying sameness judgments in favor ofEM is defensible across contexts.lfa 

kind of functional identity is indeed to be taken as sufficient for an extended 

state or process to be a mentaljcognitive state process of a certain kind, then it 

must be taken as sufficient for being a mentaljcognitive state of that kind in 

generaL More generally, the question is whether coarse functionalism consti

tutes an adequate criterion of identity for mental states - or, rather, whether 

there is an adequate conception of functional role identity overall that generates 

the "right" cases, including the kinds of extended cases EM wants to include2
• 

The problem is, of course, that coarse functional role is inadequate as a 

general criterion. This is because it is too liberal: once it includes extended cases 

like Otto and his notebook or the external rotation example it includes much 

more; more than extended cognition theorists wantor should want to include. 

This p;::>int applies both to the adequacy of a functionalist criterion in general and to particular 

kinds of fimctionalist characterizations of mental states, e.g. whether they are identified by a 

more coarse-grained or fme-grained proftle. The latter issue will come up in more detail in the 

next chapter. 
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The problem is encountered on two levels. This requires a bit of clarification. 

Thus far I have, as Clark and Chalmers do to some extent, spoken interchangea

bly of mental states, cognitive processes, and notebooks playing some causal role 

or being involved in governing behavior. But plausibly, EM is committed to the 

view that the mental state is characterized by some causal role; and the notebook 

is (at most) the occupant of that role3. There are, accordingly, two ways to charac

terize the motivation of the existence of extended cognition on the basis of coarse 

functional role identity. First, in terms of attributing a certain belief to Notebook

Otto because Notebook-Otto has some state that fits the (coarse, folk

psychological) functional profile of that state- thus establishing that an extended 

system can realize a coarse functional profile. This fits Clark's appeal to com

mon sense functionalism, and Wheeler's envisioned extended functionalism 

project according to which 'a mental state is constituted by the set of causal 

relations that it bears to systemic inputs, systemic outputs, and other systemic 

states' (Wheeler: 2oro, 249). Second, in terms of counting the notebook or 

processes invalving the notebook as part of the cognitive system directly, on the 

basis of sameness of functional con tribution with Inga's memory (i.e., guides 

behavior in the same way) on a certain "coarse" criterion of identity. 

In the remainder of this chapter I focus mostly on the first issue, more 

precisely on role identity. The second issue will be touched on in the second 

chapter, when treating criteria for setting the bounds of cognitive systems from 

the perspective of con tribution to (traditional) cognitive tasks. I show in the next 

section that a reliance of EM on coarse functionalism to motivate the attribution 

of a belief to Notebook-Otto is unwarranted, because use of coarse functionalism 

as a criterion for attributing mentality makes it vulnerable to the China Brain 

problem. I argue that unlike some of the other problems, this problem touches 

EM directly, precisely because it calls into question the propensity of functional

ism to respect important distinctions between the mental and the non-mental. 

What I hope to show with this argument is not that EM is false, but that func

tionalism is probiernatie as a basis for positively motivating the cognitive status 

of putative extended cognitive systems. 

I.e., EM needs to be able to distinguish between the causal role, as constituting- or else being 

necessary and sufReient for attribution of- a psychological state or process, and the occupant 

ofthat role. 

30 



Extended Mind, Extended Cognition, and functionalism 

2.4.2. Coarse functional role identity as a criterion ofthe mental 

In the remainder of the chapter I develop the problem of liberalism by question

ing the adequacy of coarse functional role as a basis for singling out mental 

(cognitive) systems. I use Block's China Brain problem to point out that coarse 

functionalism, when used as a criterion for ascribing mental states, is too liberal: 

the same functional profile satisfied by extended systems is also satisfied by 

other systems which are clearly not men tal. I first briefly rehearse the original 

statement of the problem, then show that likewise, we can construct a China 

Brain satisfying the functional profile shared by Otto and Inga. I conclude by 

arguing that, Wheeler's suggestions to the contrary, this poses a problem spe

cifically for EM. 

Block couched his presentation of the China Brain example in terms of 

machine functionalism. Machine functionalism offers a clear vision of what 

mental statesas functional roles might look like. A machine table clearly circum

scribes individual states and their relations to other states and specified inputs 

and outputs. Reference toa machine table also emphasizes the independenee of 

an abstract description of a system and its physical realization. Machine func

tionalism is, however, primarily a handy frameworkin which to illustrate what is 

at root a general problem for functionalism insofar as it takes abstract descrip

tions invalving implicit variables as necessary and sufficient for attributions of 

mentality. 

According to Machine Functionalism, two systems are functionally equiva

lent if they both have the samemachine tableas a best description of their states. 

Reeall that this description specifies internal operations fora range of inputs and 

outputs. Applicability of the machine table means that relative to those inputs 

and outputs, we can identify individual states in the system that correspond to 

the states as described by the machine table. The China Brain example points 

out that the machine table descrihing a person's internal statescan also be used 

to describe a system physically realized by the people of China, equipped with 

instructions to ensure that their configurations conneet to each other in such a 

way as to satisfy the machine table. Assuming we don't want to attribute mental 

states to the people of China, (machine) functionalism fails on this count. The 

general point is that when internal state types are described in terms of their 
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mutual relations, whatever maps those relations instantiates a system that is 

cognitively identical4. 

This holcis not just for machine functionalism; functionalism in general 

cammits itself to an implicit characterization of mental states. I t may seem to be 

otherwise. When characterizing some individualmental state type, its definition 

will include reference to other mental states already characterized as such-and

such a state. For instance, the belief that apples are sweet is partly characterized 

by the propensity of the agent to eat an apple given the desire for sarnething 

sweet. In point of fact, of course, such a desire is itself defined in relation to 

other states, inputs, and outputs. The reference to a desire in the definition 

merely serves as a placeholder. The whole point of functionalism is that what 

mental states of some type share in virtue of which they are states of that type is 

nothing but their causal relations; however these are characterized by the theory 

(e.g. syntactic or semantic computations). Certainly, we cannot identify a state 

like a desire with e.g. an association of what having a desire is like. Nor can we 

identify a mental state with that state's (introspected) contents if that means that 

we ascribe contents to the mind independently. Consequently, being in a mental 

state of a certain kind for functionalists always means no more than satisfying 

some description. This means that so long as a system's operations conform to 

the abstract description of a mental system, functionally speaking it instantiates 

that mental system. (This is, of course, what prompted Searle's Chinese Room 

objection.) 

On this note, it is nothard to see that the China Brain example can also be 

constructed for the kind of coarse, or common-sense, functionalism used by EM 

to attribute to Notebook-Otto the belief that MoMA is on 53'd Streel. Now the 

Mapping of fimctional states would become easier the more abstract the description is, which 
means that a coarse-grained individuation of mental states as prop;::>sed by EM theorists would 
be more liberal than a fine-grained one. A scientific psychological theory would tend to 
distinguish more fme-grained mechanisms in order to account for the subtie behaviaral 
differences investigated in an experimental setting. Hence, functional equivalence would 
require more fme-grained mapping (more states or processes, more intricate connections) 
between systems, also setting the bar higher for any two token states or processes to be 
fundional-type identical. The grain of fimctional role can make the difference between 
including or not including Otto's notebook (e.g. the generation effects exhibited by hwnan 
memory but not Otto and his notebook, see Rupert: 2004). But the China Brain is a problem 
for functionalism in general, insofar as it allows confomring to abstract descriptions of 
particular kinds to be a sufficient condition for mentality. 

32 



Extended Mind, Extended Cognition, and functionalism 

China Brain is aimed to show that equivalence of system-internal relations is not 

sufficient for cognitive equivalence. The problem arises because mapping of 

"inner" variables to nonmental systems will be possible. The example fixes 

inputs and outputs: it fixes everything externalto the mental system proper by 

stipulating an identical body that receives, ex hypothesi, exactly the same inputs 

as the human does. Now, this refers to sensory signals and body movementsas 

the input and output parameters, which EM theorists presumably cannot sanc

tion (as Wheeler 2oro agrees). Inputs and outputs can be characterized in 

another way while maintaining a physical characterization, however. As Block 

(r98o) notes when discussing the input- and output-problem, a functional 

characterization (itself multiply realizable) would be even more wildly liberal. A 

physical characterization in this sense would consist of system-external circum

stances, like physical objects in the environment. 

Take the belief that MoMAis on 53rd Street. Let us reformulate this belief in 

terms of a (rough) Ramsification, replacing the mental state terms with vari

ables. There are a number of states Sr, S2, ... Sn; Si is the state that tencis to be 

caused by sentences like 'MoMA is on 53rd Streef, objects likestreet signs on 53rd 

Street, street indexes, & Si tencis to cause states Sj and Sk, & Si tencis to cause 

the uiterance of sentences like 'MoMA is on 53rd Street', movementsof museum 

lovers to 53rd Street & Si+ Sj tend to cause movement to 5fd Street. 

Si we can interpret as the belief that MoMAis on 53rd Street. Sj might be the 

desire to go to MoMA in this simple schema. Notebook-Otto satisfies this 

functional profile but Otto alone does not - Otto without his notebook will not 

utter the sentence 'MoMA is on 53rd Streef, or exhibit movement to MoMA, 

presented with the same inputs and having all other states in common with 

Notebook-Otto. Thus, EM attributes the belief to Notebook-Otto that MoMA is 

on 53rd Street because he satisfies a particular functional profile. But this also 

means that any system that satisfies the functional profile can be attributed the 

beliefthat MoMAis on 53rd Street- i.e., any system that has a state appropriately 

connected to other states so as to cause the right inputs and outputs, like sen

tences. 

To make the analogy to the China Brain example complete: imagine that it is 

possible for Notebook-Otto to be functionally equivalent to Inga, i.e. such that 

they satisfy the same description in termsoftheir actual and possible states. (EM 

cannot exclude this possibility on the grounds that Otto uses a notebook.) This 

would mean that besides both having a state that can be characterized as a belief, 

they have all their inner states in common. Both, when presented with some 
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physical input, go through the same functionally characterized operations such 

that it results in the same output every time. Now, imagine that the people of 

China are asked to instantiate a cognitive system. They are shrunk, put in a 

container and, surrounded by a holographic projection, set loose in New York. 

We may suppose that they are exposed to the samekinds of physical surround

ings as Inga. Now imagine that the current state is displayed inside the 

container, and that each has a little book saying what to do upon encounteringa 

certain input (e.g., a physical feature) given the current state, resulting insome 

output or a transition of the total state of Chinese. We can imagine things being 

arranged in such a way that the states of the Chinese map the actual and possible 

stales of Inga completely: presenled with any physical input they go through the 

same functionally characterized operations such that it results in the same 

output every time. Then, if we can attribute the belief to Otto that MoMAis on 

53rd Street on the basis that he has some state that causes statements like 'MoMA 

is on 53rd Streef, is caused by street signs, etc. we can also attribute this belief to 

the shrunk people of China. Thus, if we apply the functionalist criterion on 

which a belief is attributed to Otto universally, we are committed to say the same 

ofthe China system. Ifthis is right, and assuming that we don't want to say that 

the China system has beliefs, the case for attributing beliefs to the Otto-notebook 

system has notbeen made at all. That Notebook-Otto shares functional proper

ties with Inga cannot support a presumption of mentality. Of course, there are 

also those (like Dennett: 1992) that are perfectly willing to attribute mentality to 

the China Brain system. I think such responses are probiernatie when they come 

from a general acceptance of ubiquity of mental systems. When they involve 

special considerations for the China Brain (e.g. the complexity or number of 

"nodes" that the nation of China affords), on the other hand, apparently other 

criteria than equivalence of general functional patternare taken as important. 

As another counter to the above line of argumentation, one might question 

why general problems of functionalism should be taken to pose a problem 

specifically for EM, more so than for other theories. Wheeler (2oro) claims a bout 

the China Brain problem that 'this looks like a serious limitation on any func

tionalist theory of mind, including of course extended functionalism. Extended 

functionalism inherits the disadvantages, as well as the advantages, of its parent 

theory.' (Wheeler: 2oro, 265) Wheeler's argument is that even if this is a prob

lem for functionalism in general, it counts as much against other theses as it 

does against EM. There are a number of problems with this reply, however. 

First, extended functionalism is more liberal than at least some other versions of 
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functionalism. The China Brain problem arises for functionalist state identifica

tions that identify input and output boundaries with organismic boundaries, or 

at least stipulates that inputs and outputs are identical by making the receiving 

body physically identical to a human body. The need for more broadly defined 

system inputs and outputs makes functionalism more inclusive. Second, what is 

at stake is not, as Wheeler suggests, the success of extended functionalism in 

general as a theory that happens to be a precondition for EM, but the success of 

functionalism as a motivation for EM. Following on that, third, the nature of the 

problem is directly relevant for EM in particular, because EM piggybacks on the 

very liberalism that is thought to be a probiernatie feature of functionalism. If 

EM depends on a certain liberalness that functionalism offers, then if the 

"powers" of functionalism to respect real cases of cognition or mentality are 

called in question this also affects EM. 

According to the argument above, even if we have a pre-defined system - i.e., 

even if we accept the premise that Notebook-Otto is a valid system - the fa ct that 

it satisfies the same functional description as a system that is known to possess 

mentality is not sufficient for that system to have mentality. Being able to 

identify a system that is functionally equivalent to a mental system, then, is not 

tantamount to having found another mental system. This suggests that there are 

other reasans for attributing mentality to Inga- even if it is the case that we de 

facto infer that Inga has some mental state on functionalist grounds, functional

ism doesnotseem to provide necessary and sufficient conditions that allow us to 

extrapolate from Inga's case to Otto's. 

At this point, the objection can be raised that clearly there is a system that has 

mentality here - because Otto, the majority of Notebook-Otto, has mentality. It 

may be that not every haphazardly individuated system that satisfies some 

functional description is by itself a mental system. Otto is required for the 

system to have mentality; but once we have that, mental states and processes can 

be identified functionally. And what enables Otto (as a cognitive agent) to behave 

in his charaderistic ways is his notebook. Such an objection is in accordance 

with Clark and Chalmers' hesitation to opt for extended consciousness. Usually, 

EM theorists separate conscious or experiential states from dispositional states 

andjor "mere" cognitive processes. They are willing to let such cognitive process

ing extend into the environment, while always having at the core the agent as, 

seemingly, what makes the system a cognitive system in the first place. The next 

chapter examines, among other things, what significanee functionalism has for 
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delineating when an external entity can, and cannot, enter into cognitive process

mg. 

2.5. Condusion 

EM derives much of its plausibility from the idea that it is a natural consequence 

offunctionalism. In this chapter I have attempted to show that while some form 

of functionalism is a prerequisite for EM, it does notserveto positively establish 

the thesis, on the grounds that functionalism as a theory of identity conditions 

for mental states is inadequate for reliably distinguishing the mental or cognitive 

from the nonmental or noncognitive. 

I starled by distinguishing the role of multiple realizability in support of EM"s 

negative claim - that there is nothing in principle to exclude external vehicles 

from entering in mental states or processes - from a role for functionalism in 

support of a positive claim, that sametimes external vehicles do enterintomental 

states or processes. 

I then analyzed Clark and Chalmer's positive strategy in terms of (r) use of 

the notion of same (coarse) functional role to ground a presumption of mentality 

in putative cases of extension, and (2) challenging the opponent to present 

differences and accounting for the "cognitive" relevanee ofthose differences. 

I pointed out that the move to place the burden of proof at the opponent's 

feet is only legitimate when there is a clear presumption of mentality. I argued 

that intuitive judgment of a case plus handwaving at coarse functional roleis not 

sufficient; rather, EM itself must be able to defend coarse functional role identity 

as an indicator for mentality if it is to serve as a basis for extrapolating from 

standard cases to extended cases in the first place. 

I then proceeded to show that functional role identity at the level of coarse

ness required fails to constitute a reliable basis for distinguishing between the 

mental and the nonmen tal. With an adaptation of the China Brain problem, I 

explained that the functionalist considerations that ground attribution of a belief 

to Notebook-Otto also allow us to attribute a belief to implausible "mental" 

systems such as the people of China. I argued that this possibility casts doubt on 

functionalism as a criterion for the individuation of mental states, in particular 

in their failure to distinguish the mental from the nonmental. Thus, functional

ism cannot serveto provide a presumption of mentality, nor have a positive role 

in establishing the actuality of extension, via that route. I have briefly touchedon 

another way in which functionalism may positively ground cognitive extension, 
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as a criterion for inclusion of "external" vehicles as part of the cognitive re

sources of an existing mental agent. This and other criteria will be the subject of 

the next chapter. 
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3 Cognitive tasks and boundary 

demarcation 

3.1. Introduetion 

In the previous chapter I argued against motivating EM, and by extension, 

delineating cognitive systems (EC), by reference toa version of classica! function

alism. I argued that while some form of functionalism, because of multiple 

realizability, is necessary to get EC off the ground, it cannot be used to positively 

motivate EC because it serves as at best an unreliable indicator of where to find 

cognitive systems. Computational or abstract causal role properties or structures 

do not suffice for picking out cognitive systems, including systems that consist 

of an agent's inner resources plus environmental ones. Classica! functionalism 

works best when we already have a (bounded) cognitive system in mind, such 

that we can specify for this system what its states are, and its inputs and outputs. 

But this is certainly not the whole story a bout how EC is typically motivated. 

Indeed, in most arguments that attempt to provide a plausible case for EC or EM 

the appeal to computational role takes on a somewhat different form. 

As a general way of putting it, arguments for EC traditionally depart from the 

existence of a cognitive agent. If anything can be said a bout, and serve as our 

reference point for judgments a bout what counts as an instanee of, thought and 

cognition, it is that human beings cognize. More specifically, EC theorists start 

out from the conception that as cognitive agents, we face certain cognitive tasks; 

and the performance of a cognitive task serves as the primary identifier for 

cognitive processing. Framed in this way, the basic point of EC is that in some 

cases external resources are involved in the agent's completion of a cognitive 

task, or his ability toperfarm certain cognitive tasks, in such a way that it makes 

most sense to treat them as co-constitutive ofthe cognitive process (or part ofthe 

cognitive system) itself. 

The question, in conneetion with demarcating the cognitive, accordingly 

becomes a question a bout how we distinguish within the sphere of things and 

processes that are involved in bringing about or explaining a certain cognitive 

result those that properly belong to the cognitive domain. This chapter is con

cerned with a prominent kind of consideration that is brought to bear in the 
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literature: an appeal to criteria of (causal) interactionor integration todetermine 

what should and should not be considered as part of the cognitive system. The 

question that will be addressed is whether or not such considerations, as added 

to the requirement of contributing toa cognitive task, can provide a positive case 

for EC. 

I will argue that they do not, and that, in fact, the approach is probiernatie as 

a way of demarcating the cognitive. The argument consistsof three parts. For the 

first two I draw heavily from an artiele by David M. Kaplan (2or2). First, I 

present the problems Ka plan identified with a particular criterion of interactivity 

used to motivate EC. Then, I present a generalized version of the argument that 

causal interaction among items, in combination with causal task involvement, is 

insufficient for distinguishing properly cognitive processing from background 

conditions. But, third, I go further than that. With an example I show that 

Kaplan's alternative for demarcating system boundaries also fails to capture the 

difference between cognitive processes and background conditions. I argue that, 

more generally, generic system boundary demarcation criteria fail to piek out 

relevantly cognitive processes and mechanisms. In other words, we can't rely on 

the "cognitive" task outcome alone as a modifier to indicate we are dealing with a 

cognitive process. 

3.2. The approach · analysis 

Th ere are two major aspects to the motivation of EC apart from the presence of a 

(certain kind of) abstractcausalor computational structure. The first is the focus 

on the notion of a cognitive taskin guiding the identification of cognitive process

ing. The second is the appeal to causal principles for motivating the inclusion of 

external artifacts or "resources" (processes, states, items in the environment) 

into the cognitive domain. The focus on cognitive tasks is best understood from 

the roots of EC in embedded-embodied cognitive science. In turn, this way of 

framing the debate allows us to understand the move towards attempting to 

demarcate the boundaries of the cognitive system by appeal to measures of 

interaction and integration. 

3.2.1. Roots: embedded·embodied cognitive science and the task orientation 

Embedded-embodied arose in the late 2o1h century as an alternative to the 

traditional symbolic-computational paradigm for cognitive science. The reigning 
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model for cognitive science m much of the twentieth century was highly in

formed by the paradigm (example) of the computer, and as such closely allied 

with functionalism in the philosophy of mind. On this model, also called the 

computational-representational theory of cognition (see e.g., Newell, Shaw, and 

Simon: 1957; Fodor: 1975, 198o), cognition consists basically of operabons 

acting on symbols or representations that are received through the sense organs 

andfor stared in memory. This is held not only for explicit thought processes or 

higher-level cognition, but for all subconscious processing as well. An example 

of this model can be found at work in Marr's theory of vision. Marr (1982) 

analyzed vision in terms of three distinct, complementary levels. The computa

tional (task or problem and required computational steps), the algorithmic 

(representations), and the implementational level (physical realization). Accord

ing to Marr, perception is a constructive process that consists of the successive 

transformabons of a two-dimensional image or visual "array" on the retina to 

produce a full 3D model of the environment. The visual input is a rough two

dimensional picture as produced by light on the retina; the brain processes this 

picturetoa 3D model. 

This type of model operates from the assumption that intelligent behavior, or 

the output from a cognitive task, can be fully explained in terms of operations 

performed by the individual brain on the basis of received inputs (and stared 

representations). 

Embedded-embodied cognition criticizes this model as ill-fitting the way 

actual, biologica! cognition works. This criticism comes from several directions, 

representing several cognitive-scientific disciplines. Some examples: 

In the study of perception, attention is drawn to saccading. When people read 

or study a scene their eyes aren't fixed - they make fast movements back and 

forth to different parts of whatever they are studying. Some theorists have 

argued (see especially 0 'Regan: 1992, O'Regan and Noë: 2001) that this is not 

what you would expect on the idea that vision involves the production of a 

detailed inner representation of what is in your visual range; and that this view 

fails to satisfactory explain a number of phenomena like change blindness. They 

argue that we don't need to posit an inner model; rather, the world serves as its 

own representation, and perception is an activity where rapidly revisiting parts of 

it accounts for our fluid visual experience. 

This echoes work clone in the field of AI by Brooks (1991). He advocated and 

implemented a bottorn-up approach to rnadeling cognition; where we do not 

start from high-level (representational) descriptions of cognitive task but incre-
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mentally build up their capabilities, where at each step the system's successful 

interaction with the world takes center stage. He found that for simple intelli

gence representations just get in the way; and accordingly that we should not 

model cognition in general on the representational view. Rather, the world 

serves as its own best model. 

Thelen and Smith (1994) take a dynamica! perspeelive to cognition and the 

explanation of intelligent behavior. They use different examples which run 

counter to the suggestion that (development of) a behavior is the result of inner 

planning that is then executed in a programmatic manner. Rather, a behavior is 

explained as the result of the interaction of simple neural mechanisms with 

bodily and environmental constraints. It is dynamica[ in the sense that it involves 

tracking how a behavior unfolds over time as influenced by the values of differ

ent varia bles. 

Kirsh and Maglio (1994) present a study of a problem-solving task, namely 

Tetris, and argue that standard planning accounts fail to explain the results they 

found: that rotating the blocks on screen makes for a faster performance than 

rotating them in your head. Accordingly, they propose a category of epistemic 

actions - actions in the world that serveto make the task easier or more efficient 

for us. Kirsh (1995) offers examples to counter the idea that people perfarm 

cognitive tasks (like cooking) by some kind of internal planning, by emphasizing 

their use of space and objects; and how these in turn simplify and transfarm the 

cognitive effort required of us. 

There are actually a number of different points on which embedded

embodied cognition theorists have disagreed with the traditional view. Includ

ing: that time is relevant for understanding how cognition works- processes are 

subject to time constraints, unlike suggested by the model of cognition as 

"disembodied" computation. That being biologica!, cognition is opportunistic 

and efficiency is important. Accordingly the idea is that our brain is not in the 

business of building detailed inner models where this is not necessary. That 

cognition does not involve representation (at least in its operations); or that there 

is no central con trol, but intelligent behavior arises from the interaction of more 

simple local mechanisms (see Wilson 2002 fora niceoverview of the variety of 

distirrel claims held by people in the embodied-embedded movemen I). 

EC theorists (especially e.g. Clark: 1997, 2oo8b; also Clark and Chalmers 

(1998) and others variously) are interested in a particular feature of this workin 

embodied-embedded cognition: how it highlights the importance of environ

mental factors in determining or explaining intelligent behavior. We witness 
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intelligent behavior and people whoperfarm cognitive tasks; it was assumed that 

we can explain them in terms of the processes in the individual brain; but in fact 

these are achieved by the combination ofbrain, body, and world. 

3.2.2. Cognitive systems and background conditions 

We now have an idea of how EC is motivated by the observation that environ

mental factors contribute to the performance of cognitive tasks traditionally 

conceived to be "inner" efforts. 

However, clearly not everything that contributes to the completion of a 

cognitive task, or goes into an explanation of intelligent behavior, should be 

considered part of the cognitive process. Light is required for me to be able to 

read something; yet clearly it is nota part of my cognitive process. There are less 

trivial examples where sarnething contributes to the performance of a cognitive 

task but is not necessarily part of the cognitive proper. For example, it may be 

that I can concentrate better when my desk is uncluttered and everything is 

ordered in a certain way. Here a feature of the environment actually helps me 

perfarm better. But it would still be a stretch to say that the structure of my desk 

is constitutive of my cognitive process. For another example, the processes 

inside my calculator contribute to my solving of a mathematica! problem. Are 

the processes inside the calculator cognitive processes or part of my cognitive 

process? Naturally, the question arises: how we make the distinction? 

Rupert (2004, 2009) uses such considerations to argue against EC. He 

argues that the mere fact that environmental objects and processes are required 

for explaining cognitive task performance or intelligent behavior more generally 

does not mean that these co-constitute cognition. Rather, we can stick to the 

more modest Hypothesis of Embedded Cognition: 

According to the Hypothesis of Embedded Cognition (call it HEMC), cogni
tive processes depend very heavily, in hitherto unexpected ways, on 
organismically external props and devices and on the structure of the ex
temal environment in which cognition takes place. (Rupert: 2004, 393) 

HEM C, Rupert claims, can explain all the results of the kind described above, 

without us having to be committed to a contraversial theory like EC. Taking 

these results seriously would simply involve a change in research strategy; 

making different assumptions a bout the nature and workings of inner cognitive 

processing, and - still taking an internalist strategy - shifting focus to under-
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standing the ways in which the subject manages to exploit (different) environ

mental factors. Aside from conservatism, Rupert's argument for reserving the 

study of cognition to the study of these inner (or: nonexternal)S capacities is that 

the successes of cognitive science can only be accounted for by its focus on 

studying robust, persisting cognitive systems. Rupert (2oo9) provides a specific 

criterion for when sarnething counts as part of such a cognitive system, accord

ing to which cognition does not extend6
. I delegate discussion ofthis criterion to 

a later stage, when I will be looking at inter-level criteria for cognitive system 

parthood. First, I take a look at the grounds on which EC theorists single out 

certain processes and items as constitutive of cognition, as opposed to contribu

tions of a different kind. 

3.2.3. Causa[ coupling 

Reeall Clark and Chalmers' (1998) remarksin conneetion to Kirsch and Maglio's 

example ofTetris, where the player uses external rotations to fit the shapes: 

In these cases, the human organism is linked with an external entity in a 
two-way interaction, creating a coupled system that can be seen as a cogni
tive system in its own right. All the components in the system play an 
active causal role, and they jointly govem behaviour in the same sort of 
way that cognition usually does. If we remove the extemal component the 
system's behavioural competence will drop, justas it would ifwe removed 
part ofits brain. (Clark and Chalmers: 1998. 8-9) 

Two elementsin the above description are crucial for present purposes. First, 

the observation that remaval of the external components results in a drop of 

behaviaral competence - this corresponds to the idea that the component in 

question is essential for a cognitive task. Second, the notion of a coupled system, 

created by the two-way interaction between the organism and an external entity. 

The relevant kind of interaction is also sametimes called "reciprocal causal 

interaction", to highlight the mutual causal influence between what goes on in 

my head and the state of the object or structure, or "continuous reciprocal causa

tion" to signify that "some system S is both continuously affecting and 

Technically Rupert is not committed to the idea that cognition is only neural-based. Bodily 

factors can contribute as well. 

At least, that's what Rupert thinks. Some cases of cognitive extension do seem to fit his 
criterion. 
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simultaneously being affected by activity insome other system 0" (Clark 2oo8b, 

24). Another example often used in this context is the use of pen and paper in 

solving a mathematica! problem. The idea is that the calculating goes on some

where in the whole process of putting down numbers, glancing, making a 

modification. What one does in putting down a number affects the next appro

priate action, and so on in a causalloop. There is constant reciprocal interaction 

between what I do in my head and the numbers that I am putting down. In the 

case of Tetris, where visual tracking of the screen shapes feecis back into the 

pressing of buttons without any apparent conscious interventions, it is particu

lady clear that there is an ongoing, smooth interaction such that it becomes 

difficult or arbitrary to make a distinction between inner and outer (Clark and 

Chalmers: 1998). 

The notion of causal coupling has drawn criticism from Fred Adams and 

Kenneth Aizawa, who, famously, accuse EM theorists of a "coupling-constitution 

fallacy": the condusion from the fact that an external item or processis coupled 

to an inner item or process, that the latter is thereby part of the former. To make 

clear what their beef is, Adams and Aizawa (2oro) offer the following reductio of 

the way Clark arrives at EC: 

"Question: \Vhy did the perreil think that 2 + 2 = 4? Oark's answer: Be
cause it was coupled to the mathematician." (Adams and Aizawa: 2010, 

67) 

Adams and Aizawa point to the lack of consideration of the question whether or 

not the processes occurring in the pencil are cognitive; apparently it is sufficient 

to be coupled to sarnething that is. 

As I hope to make clear later, there is a worthwhile point here; but Adams 

and Aizawa approach it in a less than happy way. As Clark (2orob, 2orrb) points 

out - and the way in which he does proves to be illuminating - Adams and 

Aizawa's misconstrue EC and the way coupling enters into it. Clark answers 

with his own version: "Why did the V4 neuron think that [ ... ] Because it was 

coupled to the monkey." (Clark: 2orob, 82) Clark means to point out here that it 

does notmake sense to ask of an item like a pencil or a neuron that it is cogni

tive or does cognition by itself. An individual neuron in the brain is not 

"cognitive" by itself; so nor should wedemand external items to be. The point of 

the appeal to coupling, Clark says, is to makeanitem a proper part of a cognitive 

system. (83) In fact, the pencil becomes part of the human agent qua cognitive 

system (or: the human agent's cognitive system). 
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Clark adds that not any case of causal coupling will make the item part of the 

cognitive system - certainly not the simple causal conneetion that Adams and 

Aizawa suppose. In an artiele from the book symposium of his (2oo8b) he 

writes: 

[It] is best to view the appeal to coupling as a means not of directly estah

lishing co-constitution (that will depend on the details of the information 

flows that the coupling enables) but as indicating a material link able to 

support a sufficiently dense and reliable exchange of signals. This is a fa
miliar enough move in the standard neural story. The right kind of dense 

coupling (e.g. complex reciprocal causal exchange) is surely part of the ex

planation of why, for example, the right and the left neural hemispheres 
count-when the coupling, and hence the enabled information flow, takes 
just the right form-as two components of a larger integrated processing 
system rather than as two autonomous processors engaged in causal inter
course. (Oark: 2011b, 6) 

Clark isn't clear on what he means by the "details of the information flows" 

enabled by the coupling, and it is not clear whether there is another way we 

could check this from the outside, as it were. The point, then, I take from this is 

that (only) when there is sufficient density and complexity of interaction we are 

justified in taking the components as part of the same system - and by infer

ence, to take items outside of the physical boundaries of the agent to be part of 

the cognitive system, rather than (an) external (aid) to it. 

3.2.4. Cognitive inlegration 

The appeal to coupling can, then, be interpreted in different ways. The first is in 

terms of a basic two-way interaction between a relatively autonomous agent and 

an external artifact; where each plays recognizably separate roles or parts in 

performing a cognitive task (along the lines ofwhat Clark: 1997 calls "catch-and

toss" explanation). The initial discus si on by Clark and Chalmers, perhaps, left 

room for this interpretation, which prompted the criticisms by Adams and 

Aizawa. More recently a second interpretation has been emphasized more, as 

partofwhathas been called (Sutton: 2oro; Menary: 2oro) "Second wave" EM, as 

opposed to "First wave" EM which corresponds to the picture presented in Clark 

and Chalmers. Second wave EM highlights nol parity but the compkmentary role 

of technology and the environment in relation to the naked brain. This is ac-
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companied by a profound cognitive integration among inner and outer resources 

already implied in our ability to complete everyday cognitive tasks7 . 

Now the term "integration" is generally used to capture the degree of mesh 

between processes or items, where a high level of integration is taken as a reason 

to take them to constitute a single system. Clark in various places appeals to 

connectionism to say that the brain is basically a pattern-completion engine. It 

perfarms cognitive tasks in conjunction with external resources in a way that 

doesn't seem to involve two clear separate components. The point of integration 

is that the shapes of the different components (individually, the network espe

cially) are tuned to co-operate with external resources in particular ways. There is 

a sense in which what the one does, precisely fits and feecis into what the other 

does (also often called "dovetailing" by Clark). Menary (esp. 2007) also discusses 

the developmental aspect of this - how cognitive integration is brought a bout. In 

learning to use cognitive artifacts and exploiting other external features, our 

neural and bodily set-up becomes attuned to them. In other words, our network 

is trained to co-operate with external resources in particular ways. 

Concretely, integration results in the establishment of direct interaction 

routines at the subpersonal level. As Clark (2orra) explains, we should not 

conceptualize coupling as invalving the agent, on the one hand, and the external 

item (e.g., artifact), on the other, as separate parts. Clark: 

[fhere] need be no neat, persisting 'agent-level' bottleneck mediating the 
brain's calls to some external resource. Instead, different neural sub
systems would have their own sub-personally mediated ways to 'call' or ac
cess the extemal resource, thus building the resource's reliable preserree 

so deep into the information-processing flowchart that it becomes visibly 
arbitrary and unhelpful to draw a single metabolically determined line di
viding the truly 'cognitive' (i.e. participating in the cognitive processing of 
the agent) aspects ofthat processing from the rest. (Clark: 2011a, 499-450) 

The distinction between first wave and second wave is roughly, but not completely, a 
chronological one. Elements of second wave EM are already present in, for instance, Oark 
(1997) and Haugeland (1995). Rather, "first wave" refers mostly to arguments put foPNard in 
the Oark and Chalmers paper, on which much ofthe early criticism and discussion ofEM was 
based. The proposal of"second wave" EM is not really a new one, but rather serves to highlight 
certain argwnents, disambiguate the thesis in that direction, and in so doing cast the earlier 
criticisms as misconceptions of what EM is actually about. 
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The picture is not that the agent first perfarms processes contained in her own 

head and then proceeds to interact with the pencil, and so on. Rather, there is 

interaction at lower levels with external resources for subpersonally defined 

tasks, such that it is not possible or helpful to divide off the inner contributing 

parts. 

Overall, the point is being made that neural, bodily and external factors are 

deeply intertwined with one another. As Haugeland (1995, 234-235) puts it, there 

is an 'intimacy' in our relation with the world, a kind of "commingling or integral

ness of mind, body and world". And this is what justifies our treating these 

aspects of the brain, body, and world as a whole rather than as separate compo

nents. 

3.2.5. A criterion: high bandwidth coupling 

Many of these notions of integration remain a bit vague. One concrete example 

of an attempt to provide a more principled delineation of system boundaries, in 

the context of a criterion for participation of an external resource in the cognitive 

system, we find in Haugeland (1995). From the observation that mindis embod

ied and embedded, Haugeland (1995) approaches the question of delineation in 

terms of whether we can understand the mind as a (distinct and well-defined) 

subsystem among the patterns of interaction. His answer to this question is 

inspired by Simon's (r969) views on decomposition ofsystems into subsystems. 

He latehes on to Simon's distinction between the amount of interaction among 

subsystems, and the amount of interaction within subsystems. The idea is that 

systems that can be straightforwardly decomposed have little interaction among 

subsystems, relative to the interaction within the subsystems; and vice versa. 

In his further development of this notion Haugeland characterizes the 

notions of component, system, and interface, which are defined in terms of each 

other: 
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A component is a relatively independent and self-contained portion of a sys
tem in the sense that it relevantly interacts with other components only 
through interfaces between them. An inteiface is a point of interactive 
"contact" between components such that the relevant interactions are well
defined, reliable, and relatively simple. A system is a relatively independent 
and self-contained composite of components interading at interfaces. 
(Haugeland: 1995, 239-240) 
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Haugeland's "components" are relatively distinct partsof a system. Haugeland's 

question becomes whether the mind (brain) can be distinguished as a compo

nent in this sense. The criterion is interpreted in terms of interfaces, or small 

channels of interaction. The idea is that where some part of a system communi

cates with other parts only through such interfaces (andjor transduction), it is 

bestseen as a separate component. This is also called low-bandwidth coupling by 

Haugeland. Haugeland argues that many cases of intelligent behavior are 

supported, rather, by high-bandwidth interaction invalving action, perception 

and thought. As such, it makes more sense to treat them as part of the same 

system. 

3.3. Against interaction·style criteria: EC 

In this section I bring three arguments to bear against the use of causal princi

ples of system demarcation for identifying the cognitive (in combination with 

con tribution to a cognitive task). I start with an objection, affered by Ka plan 

(2012), to Haugeland's bandwidth criterion. I then provide a more general 

argument, on the basis of examples and general considerations, against criteria 

that appeal to causal interactions among components todetermine the bounda

ries of a cognitive system. Finally, I discuss Kaplan's and Rupert's (2oo9) 

criteria that factor in a measure of relevanee for cognitive phenomena in causal 

terms, and argue that additional eaus al criteria of this kind are still insufficient. 

3.3.1. Haugeland's interaction criterion 

Haugeland's criterion is the clearest attempt at using a causal-interactive bound

ary demarcation criterion for motivating EC. However, there are a number of 

objections to it. Here, I present a set of problems identified by Ka plan (2012); 

where the most important one concerns the criterian's ability to faithfully 

distinguish background conditions from the system proper. 

First, the bandwidth criterion wrongly identifies interfaces with low

bandwidth coupling. The point with interfaces is that there is a point of contact 

where relatively modular systems can be hooked up and disconnected. While 
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hooked up, high-bandwidth activity can take place. The upshot is that high 

bandwidth does not reliably indicate mechanism boundaries8
. 

Second, Ka plan points out that in normal sensarimotor behavior (the kind of 

case of cognitive extension that Haugeland is interested in, and in mind of 

which he appeals to the bandwidth criterion) high-bandwidth reciprocal interac

tion is not so common as it seems. Kaplan appeals to research invalving brain

machine interfaces that shows that sensarimotor coordination can be achieved 

when there is only a relatively narrow channel of interaction. 

Finally, and most crucially, the bandwidth criterion is unable to provide the 

appropriate distinctions between background criteria and cognitive mechanism. 

Kaplan uses the example of a toaster to illustrate this. The flow of electric 

current is a causally necessary background condition for the toaster to function: 

if the flow of electric current is interrupted, then we can't toast bread. Kaplan 

argues that "These processes are strongly coupled to one another on any avail

able measure of causal strength." (Kaplan: 2or2) But of course, the electrical 

generator responsible for the current is not part of the toasting mechanism. 

Relatedly, the criterion can't distinguish mechanism components from causally 

coupled processes that play no functional role- so-called sterile effects. There is 

interaction but it makes no difference to the behavior of the whole mechanism, 

for example, the changes in blood flow associated with information processing 

(measured by fMRis). 

We can provide a "cognitive" example as well. Take the example of hor

mones. There is interactivity between the portions of the brain and the hormone 

glands - horrnanes influence signals, and signals influence hormone produc

tion. This seems to be high-bandwidth coupling. Clearly, also, the hormorral 

balance has an impact on behavior, including "cognitive" functioning. So, we 

have a coupled system whose action influences cognitive performance j behav

ior. Yet equally clearly these processes are not cognitive processes, and the 

system in question is nota cognitive system. 

Though technically it does not follow from Haugeland's (possibly) mistaken identification of 
low bandwidth with the preserree of an interface that the bandwidth criterion is unsuccessful 
or wrong for picking out system bormdaries. This is only if we take interfaces, in the way 
defmed by Ka plan, to imply that we are dealing with separate systems (components). Oark and 
others might stick with high-bandwidth over interfaces as a criterion. 
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3.3.2. The trouble withintra-level causa[ criteria 

Kaplan argues that the problem with the bandwidth criterion is that it fails to 

identify the causal relations in a given system that are explanatorily relevant. 

Kaplan, being a boundary demarcation enthusiast himself, understands his 

objections to show that these patterns of causal interaction inside versus outside 

systems are insufficient for demarcation of mechanism boundaries. Accordingly, 

he provides another criterion intended to provide such boundaries by means of 

filtering out according to explanatory relevance. I will discuss this criterion in the 

next section. 

Kaplan's appeal to mechanism is not insignificant. A system individuated on 

measures of interactivity among components, or what I call "intra-level interactiv

ity", is in itself neutral with respect to the phenomena it underlies. When we talk 

about a mechanism, by contrast, we are focusing our attention to modes of 

interaction as related toa particular phenomenon. 

The more general point to make is that identifying system boundaries in 

terms of intra-level activity or integration, and establishing that this system 

contributes toa recognizable cognitive task-when this con tribution is notmore 

clearly elucidated than in terms of, e.g., a drop in behaviaral competency - is 

insufficient to be able to piek out the "properly" cognitive processes. 

This is demonstrated very clearly, and likely very simplistically, by consicler

ing that on such a criterion the respiratory system counts as a cognitive system. 

We assume that the respiratory system counts as a genuine system, or at least 

parts of it do; the used measure of interactivity or integration should at least 

reflect this. The point does notdepend on it - we can easily find some other 

example that is convincing as a system. The respiratory system also contributes 

to the completion of a cognitive task. If I don't breathe, my competence at a 

cognitive task, indeed any cognitive task, will drop. So, that qualifies the respira

tory system (and its activity) as cognitive. The morale: that we have a system on 

the basis of generic causal criteria of interaction among its components, plus 

that activity in the system contributes to cognitive phenomena, does notsupport 

the condusion that we have a system that does cognitive processing. 

Perhaps I used an overly simplistic understanding of "contribution"; but 

where EC theorists hint at a richer notion, they do not elucidate it. 

Perhaps one might say, also, that I am missing a crucial point here; that the 

respiratory system does not (perhaps) form a single system with the relevant 

components of the brain or otherwise traditional cognitive system. It is a com

pletely different system. The objection implies that when sarnething is 
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appropriately integrated into the cognitive system, such that there is dense 

interactive processing, and thereby contributes to cognitive phenomena, then it 

does qualify. 

A first answer is that the criterion does not support favoring one to the 

exclusion of the other. On what basis does the brain (plus ... ) qualify as a rele

vantly cognitive system, a system in which cognitive processing takes place, but 

not the respiratory system? 

There is also, however, a deeper point to make here, that is more appropriate 

to EC discussions where we restriet our attention to (expanded versions of) 

systems where we already suppose cognition to be going on. This is that being 

part of the same system as the collection of en ti ties with which we are familiar as 

subserving cognitive processing, is not sufficient for participation in cognitive 

processing. 

This point is made in a discussion between Adams and Aizawa and Clark. 

Adams and Aizawa (2oo9) make the observation, but being put forward in the 

context of arguing a different point its true significanee is not quite addressed. 

Adams and Aizawa argue that "it does not follow from the fact that one has an 'X 

system' that every component of the system does X." And with a sound system 

as an example: "Not every component produces sounds. The speakers do, but 

lasers in CD players, amplifiers, volume controls and tone controls do not. 

Again, not every component of an X system does X." (Adams and Aizawa: 2009, 

Clark: 2orob, p. 84 resp. 90). They use this to argue against the conclusions of 

EC, and to urge their own Mark ofthe Cognitive basedon intrinsic content. 

Clark's response in (2orob) is to agree with the example, but argue that this 

just illustrates that they are misconceiving what is involved, and that works 

against them. He points out that Adams and Aizawa want to assign a character

istic toa part of the system that actually pertains to the system as a whole- again 

countering that it makes no sense to talk of individual components as "being 

cognitive", and urging that we take a system perspective. Then, he states that the 

precise nature of the coupling is crucial for being part of the supervenience base 

of cognition (Clark: 2orob, 90). 

I agree that Adams and Aizawa focus too much on the cognitive status of 

external things in isolation from their relation to the wider system (by requiring 

that they or the processing inside them involve intrinsic content). Still, I think 

that by focusing on this point of individual components "being cognitive" Clark 

misses a deeper point, namely that the fact that there is cognitive processing 

going on in a system, does not imply that every part of that system, or everything 
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that goes on in the system, should count as constitutive of the cognitive process. 

Note that I am not talking of the part itself being "cognitive"; but of whether 

being part of the whole system that we know perfarms cognitive processing 

means being constitutive of cognitive processing. In this regard the notion of 

"cognitive system" is misleading. What EC theorists in the primary instanee use 

"cognitive system" for is the collection of structures that in fact does underlie 

cognitive processing. However, the step is easily made to reify or consider as 

fixed this system as the collection of en ti ties itself; such that rather than asking 

anew what is part of the cognitive system based on subserving cognitive process

ing (however this is conceptualized), as Clark suggests is being clone, being 

appropriately connected to or integrated into this structure is taken as decisive all 

the same. 

Clark's response suggests that he is regarding being part of this larger system 

itself to be the relevant consideration. In another discussion, Clark engages with 

this point, that "not every part of an X-performing engine is part of what we 

might think of as the performance engine itself." (Clark: 2orrb, 6). Thus, for 

example, an air-conditioning vent has ducts and duet tape, but these aren't part 

of the air-conditioning process. Indeed, it is pointed out that this holcis for 

aspects of the brain as well. Clark adds that it is not clear that these - what he 

calls - "ducts" or "duet tape" can't be an essential part of the cognitive system; 

because they carry signals in an important way, etc. By insisting on the useful

ness of "duet tape" Clark appears to be using the structural understanding of 

"cognitive system". Clark uses it to argue that not just what plays an active or 

appropriate roleis part of the cognitive system. But his response can be used just 

as easily to argue that even if sarnething is part of the brain or some subsystem 

there does not mean that it is immediately qualified for being appropriately 

involved in cognition. Indeed, then, the point applies to both inner and outer 

and cannot be taken to constitute a problem only for EC. But as a criteriological 

issue, it is probiernatie- it shows the insufficiency of criteria of system parthood 

(based on interactivity among components) for identifying the cognitive. 

Causal contribution to a cognitive task does not help here. We know that 

there is cognitive processing going on in a system, but we haven't understood yet 

what that implies a bout the relevant constituents. So, the weight is borne by the 

observation that sarnething is integrated into a system that we otherwise knowis 

involved in cognition. In doing so we switch from looking at constitution to 

determine the extent of the cognitive system, to looking at parthood todetermine 

what might be constitutive. But then in appealing to integration plus task 
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con tribution we only say that there is a conneetion to sarnething that (we must 

assume) is sametimes constitutive of cognitive processing (we don't know how) 

and that at this time the external part causally contributes (together, we may 

suppose, with the self-same entities) to a cognitive phenomenon. We have not 

established that this causal con tribution is itself an instanee of cognition. 

So, we do away with the notion of intra-level causation in combination with 

being essential for some cognitive task as a proper means of demarcating the 

cognitive. In the next section I discuss two criteria that are not based (only) on 

interaction among components, but include a role for the relation between 

component and "cognitive" phenomenon. Both of these take a system perspec

tive to the question of EC - that is, use this relation in order to delineate 

cognitive systems. 

3.4. Problems with generic system boundary demarcation 

The accounts provided by Rupert (2oo9) and Kaplan (2or2) are two examples of 

what I call "inter-level" criteria of system boundaries, to signify that these pay 

attention not only to the causal relations among components, but also to the 

causal relations between components and cognitive tasks (where this goes beyond 

causal influence). The first is, as promised, the notion of an integrated cognitive 

system provided by Rupert (2009). 

Ru pert's intuition by which he challenges EC is that inner cognitive meeha

nisrus (examples: visual shape recognition, linguistic processing) are integrated 

in a way with one another that they aren't with external resources. Cognitive 

tasks like typing involve the con tribution of all three of these. This isn't the case 

in, for example, Otto's notebook- this is only connected to a very specific range 

oftasks. Rupert, then, puts his criterion in the following rough way: 

[A] genuinely cognitive mechanism contributes to the production of a wide 
range of cognitive phenomena, a cross a variety of conditions; it contributes 
causally, as an element in shifting but heavily overlapping collections of 
various mechanisms of similar standing, to the production of cognitive 
phenomena. (Rupert: 2009, 41) 

Rupert provides a technica! elaboration, starting from the idea that for every 

subject there is a set of mechanisms that has contributed at least once to the 

subjeet's processing. To each of these mechanisms is assigned, relative to each 

particular phenomenon it helps produce, a conditional probability of its use, 
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given each of the other mechanisms in the total set. To assign conditional 

probability we depend on the history of co-con tribution of the different meeha

nisrus in the set. Of a setA,B, C, the conditional probability P(A I B&C) might be 

0.7. This means that when B and C contributed to a particular cognitive out

come, A also contributed 7 times out of ro. Now for each of these combinations 

(relevant to different cognitive phenomena) a probability is assigned, and put on 

a list. Rupert suggests that we would have a cut-off point for values of condi

tional probability. Then we should count for each mechanism the number of 

times it is above this cut-off point and put these in a rank ordering (thus show

ing how often it is implicated tagether with other mechanisms in the 

con tribution of a cognitive task). Then, Rupert suggests, we would have another 

(natural) cut-off point in this rank ordering. This indicates which mechanisms 

are part of the integrated system and which are not. Rupert adds the condition 

that if the mechanism causally affects only a small number of other mechanisms 

it is discarded. 

Now Rupert's idea of integration goes a little bit further than the causal 

interaction among components (or "intra-level" interaction) we saw earlier. His 

(diagnostic) criterion appeals to how often, or how likely it is that, a mechanism 

is jointly involved with other mechanisms in producing a certain outcome. 

Besides this he adds an integrated mechanism should causally contribute to 

multiple processes - so certain background conditions, like the sun's shining, 

are excluded. 

This criterion might or might not be successful in arguing against EC, if 

indeed we may say that there being a measure of integration of this kind is a 

necessary condition for a mechanism to be part of a cognitive process - Ru pert's 

argument is that, for example, Otto's notebook is only employed fora single type 

of phenomenon- memory- and so does not qualify. However, it is quite easy to 

show that Rupert's criterion is not sufficient. Rupert says that mechanisms 

should contribute "distinctively" to cognitive outcomes but does not specify what 

that means, and otherwise refers to causal involvement. Consicier respiratory 

processes again. It is safe to say that respiratory mechanisms are causally in

volved in the occurrence of every cognitive process. So if we make a list of the 

conditional probabilities invalving respiratory mechanism R, P (RI x) will always 

be r. Since the list involves contributions to cognitive processes (not respiratory 

ones), and assuming that there are mechanisms whose conditional probabilities 

over the whole set are more than .5, weighing in the conditional probabilities for 

(x IR) wil! nol make the totalfall below the line. So, respiratory processes would 
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qualify as part of the integrated system; while they are not cognitive. Rupert's 

condition is not sufficient. 

I turn to David M. Kaplan's criterion (Kaplan 2012), which goes further still 

in linking the status of mechanisms as part of the (integrated) cognitive system 

to its relation to one or more cognitive outcomes ("inter-level" interaction). 

Kaplan does think, and indeed argues, that we should approach the demarcation 

of the cognitive in terms of a generic criterion for mechanism boundaries. He 

argues that since we are still far away from a consensus a bout what cognition is, 

a generic criterion is preferabie for demarcating the cognitive, if at all achievable; 

and he claims it is achievable. So, Ka plan basically proposes a different criterion 

for demarcating system boundaries. As briefly indicated in the previous section, 

Kaplan fincis relying on patterns of causal interaction probiernatie and thinks 

that factors need to be judged on their relevanee to overall behavior as well. 

Kaplan specifies: explanatory relevance, the relevanee of items for explanations of 

overall behaviors. The criterion by means of which Kaplan wants to capture 

explanatory relevanee is Craver's criterion of mutual manipulability: 

(M1) When (/)is set to the value (/Jr in an (ideal) intervention, then 1f takes 

on the value f (cp) [or some probability distribution ofvalues f( cp)]. 

(M2) \Vhen 1f is set to the value lfr in an (ideal) intervention, then [cp] takes 

on the value f{lf) [or some probability distribution ofvalues f(lf)] (Craver, 

cited in Kaplan: 2012. First and third edits are Kaplan's, second is mine). 

Ijl is a variabie standing for the explanandum, a high-level phenomenon (for 

instanee a cognitive ability) and (/) stands for a lower-level component in the 

mechanism. 

In terms of explanatory relevance, whether or not some feature is part of the 

mechanism or outside of it is determined in practice by performing interven

tions on (manipulating the values of) the target phenomenon and the lower-level 

component. 

M utual manipulation can provide, Ka plan argues, a distinction between 

mechanism and background conditions. Manipulation of background conditions 

influences the target phenomenon, butnotvice versa - a background condition 

does not change accordingly when you manipulate the phenomenon. Moreover 

many cases do not pass the test of changing the value of a variable; rather, the 

mechanism has only one kind of effector it influences the target phenomenon 

only in terms of presencejabsence, rather than that its value inspires a corre-
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sponding value change in the target phenomenon. For example, shutting down 

respiratory or circulatory mechanisms will interfere with cognitive capacities; but 

stimulating them does not (ceteris paribus) provide an alteration. Ka plan gives an 

example of the mechanism by which a gecko dings to a wall. Ka plan argues that 

(features of) the wall are notpart of the mechanism because, although changing 

the surface influences the ability of the gecko to ding to it, manipulating the 

gecko's ability to ding to the surface doesnotchange the features of the wall. 

The fact that this is still a criterion based on causal interaction - though now 

mutual causation between aresultand a mechanism component- gives rise to 

problems, however. Allweneed to do is establish that the value ofthe lower-level 

component influences the nature of the behaviaral outcome and vice versa; 

whatever the nature of the mutual influence, the action of the mechanism in 

question would count, on this criterion, as a "relevant" mechanism for the 

phenomenon. Ifwe take boundary demarcations along these lines as an identifi

cation for cognitive systems, this means that if a mechanism's state or activity is 

influenced by, and itself influences the nature of a "cognitive" behaviaral out

come (here, the outcome of a cognitive task), it counts as a cognitive mechanism, 

and its activity as cognitive processing. But it is not too difficult to find an 

example where there is such mutual manipulability, yet we don't want to charac

terize the activity of the component in question, or indeed the whole 

mechanism, as an instanee of cognition. 

I can offer a more specific version ofthe example invalving hormone produc

tion. It is well-known that stress horrnanes influence cognitive performance. 

Moreover, there is evidence that emotional state, also affected by stress hor

mones, can influence what one is likely to remember or how one is likely to 

reeall a situation. Manipulating the production of stress horrnanes (a low-level 

phenomenon), then, influences the "quantitative" (i.e., level of performance) as 

wellas the qualitative nature of memory (the target phenomenon). But in turn, 

the content of a memory, what one remembers, has an impact on stress level as 

well. We are all familiar with the scenario that we are suddenly confronted with 

an unpleasant memory, or that we suddenly reeall the fact that we have to do 

sarnething for which we now have little time left. We respond to this by feeling 

anxious, perhaps even a bit panicky; we may notice our heart start to pound, 

shortness ofbreath. This is correlated with the production of stress hormones. It 

seems then that (certain) interventions in the target phenomenon, memory, are 

accompanied by (how this comes about does not matter) a difference in the 

hormone balance. Here is mutual manipulability at work. But although we are 
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very willing to concede that our hormone balance is part of the braader explana

tion of our cognitive process, we would not say that the hormone balance, or the 

mechanisms and processes involved in the production of certain hormones, are 

part of the cognitive processof (or one involved in) remembering itself. 

The point I want to make is not that Kaplan's criterion is a bad criterion for 

delineating the boundaries of mechanisms, or determining whether or not 

sarnething is a component of a mechanism. My point is that even if we can 

identify such mechanisms, and even if we can relate them through their activi

ties to cognitive "outcomes", we have not established that the activities in 

question are the relevant cognitive ones. It does not appear as if any of these 

causal criteria succeed in characterizing, or at least capturing, mechanisms and 

processes that are relevantly related to cognition. Indeed, on my view it is the 

wrong approach to take, and results more than anything from a narrow track of 

the de bate. I conclude that more is needed; either by satisfactorily characterizing 

(and putting in criteriological terms) the type of contribution that qualifies a 

mechanism or process as constitutive of cognition, or by referring to some 

property of the process itself (by virtue of its relation to the subject') that quali

fies it as cognitive. 

3.5. Condusion 

In this chapter I have examined a second kind of criterion for demarcating the 

cognitive, that combines a causal con tribution to task performance with generic 

criteria for system parthood. My discussion covered considerations that are only 

implicitly advanced as reasans pro or con EC, but all the sameare employed in 

drawing conclusions about whether or not sarnething is constitutive of the 

cognitive; as wellas attempts more explicitly aimed at providing (necessary and 

sufficient) criteria. 

I characterized this strand of EC asinspired by workin embedded-embodied 

cognition, which suggest strongly that cognitive tasks andjor intelligent behav

iors that we have traditionally associated with inner processes, are actually the 

result of an interplay of mind, body, and world. Other than with any classica! 

functionalist criterion here the starting point is that we are dealing with the 

activities that go towards cognitive tasks performed by an individual agent whom 

we accept as a cognitive agent. The point ofEC hereis that this agent's cognitive 

resources include parts of the body and environment. 
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However, even for EC it can't follow simply from the fact that sarnething 

causally contributes to a cognitive task (or is explanatory to a cognitive task) that 

this sarnething is also (co-) constitutive of cognition. Not surprisingly, since the 

de bate is a de bate a bout whether or not the boundaries of cognition should be 

drawn, as traditionally, around the brain, the literature has gravitated towards the 

question how we determine what falls inside and outside of this boundary; in 

other words, the question of demarcation is framed in terms of what is part of 

the cognitive system and what is not. Such a question has invited (generic) causal 

considerations for system parthood, for when things count as belonging to a 

single system and when more properly as separate components. I have argued 

that such an approach is, in the end, not able to settie the issue. There are cases 

where systems or parts of the system causally impact on cognitive phenomena 

andjor each other in the suggested ways but do not plausibly count as part of the 

constitutive base of cognition. More generally, generic system parthood can't tell 

us which processes and mechanisms, among those that contribute to (or even: 

are essential for) cognitive behavior or cognitive task performance, in the end are 

relevantly bound up with cognition, as opposed to being merely supportive of 

andjor background conditions for cognition. We doneed to say sarnething more 

a bout the processitself andjor the details of its relation toa cognitive outcome in 

order to achieve this. In the next chapter I sketch one relatively under-examined 

proposal. 
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4 Proper functions and Rowlands' Mark of 

the Cognitive 

4.1. Introduetion 

In the previous chapters I examined two routes towards demarcating the cogni

tive in favor of EMJEC. Each represented a different way of identifying a 

cognitive system, a system where cognition takes place. The question was, then, 

whether our means of identifying such a system imply that there exist systems 

com prised in part of external resources. 

For both of these approaches I identified some challenges that indicated a 

difference between system identification and demarcating the cognitive. In 

chapter 2, I argued that the presence of an abstract causal role structure is 

insufficient for the presence of cognition. Further, even if the structure used to 

piek out the system is partly realized by a cognitive agent (as in a modified Otto 

example) realization of a causal role is not sufficient for picking out the bound

ary ofthe cognitive system appropriately. 

The approach discussed in chapter 3 is not susceptible to critique in the same 

way, because it includes the agent as an organizing principle. This is acceptable 

so long as we limit ourselves to the kinds of agents that we know are capable of 

cognition. Here the cognitive system is the system of "resources" (e.g. mecha

nisms) with which the agent cognizes; the processes within which are cognitive 

processes. EC then means that external resources should sametimes be counted 

as proper parts of this cognitive system. I argued that the approach taken to 

delineate this system, in terms of generic boundary demarcation criteria, is 

unsuccessful, because it fails to distinguish appropriately the "relevantly" 

cognitive mechanisms and processes. 

Where does this leave us? Apparently it is not enough to rely on a classifica

tion of tasks or outcomes as cognitive in order to catch the status of a process or 

mechanism as a cognitive one. It appears we must say sarnething (more) a bout 

the processes or mechanisms themselves, about what makes them cognitive 

processes. 
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This chapter looks at certain kind of approach to doing that, which involves 

the idea that at least part of what makes some items (processes, mechanisms) 

but not others (parts of the) cognitive is that they have a certain kind ofjunction. 

Section 4.2 serves as an introduetion to the idea of using functions for 

characterizing types in the cognitive domain. I first discuss Elliot Sober's criti

cism of classica! functionalism and his suggestion that what cognitive states of a 

certain type have in common is having a certain teleofunction. I link this idea, 

which concerns the individuation of mental state types, to the present discus

sion. I then describe some casual appeals to the notion of proper function by EC 

theorists, in efforts to putsome restrietion on the cognitive domain. The largest 

part of the chapter is devoted to a discussion of Mark Rowlands' Mark of the 

Cognitive, an example of the use of the notion of proper function in a more 

comprehensive understanding (plus criterion) of cognition. In section 4·3 I 

introduce his criterion. In 4·3·I I start with characterizing the context for Row

lands' introduetion of a Mark of the Cognitive. In section 4·3·2 I provide a 

description of Rowlands' criterion. After that, I provide two arguments against 

the criterion. Section 4-4 discusses Rowlands' attempt at countering the problem 

of cognitive bloat through a characterization of what it means to own a cognitive 

process - at the sametime the soul of his Mark, coupled to a vision of cognition 

as the activity by which information is revealed toa subject in experience. I argue 

that the operational version - the criterion itself as described in 4·3·2 - fails to 

capture cognitive bloat. In section 4·5 I argue Rowlands' understanding of how 

proper functions serve type identification of cognitive processes is too inflexible. 

I conclude that even if Rowlands' overall vision is compelling, his criterion 

suffers from technica! difficulties, at least in part because the form that his 

appeal to proper function takes leads to tension. I decide a more careful exami

nation of the notion of proper function and its role in a criterion of the cognitive 

is in order. 

4.2. Proper fundions- preeedenis 

This first section serves as a brief background and introduetion for the idea of 

using (proper) functions as a requirement on cognitive items. I take a look at the 

use that is made of such an idea in different contexts, to give an idea of the 

purpose(s) for which proper functions are employed. I start with a proposal 

made in the context of general philosophy of mind, that gives a central role to 
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the notion of teleological function in type identification. I then look at some 

in ei dental uses of the notion of a proper function in the context of EC. 

4.2.1. Proper functionalism and proper functions 

In chapter 2 we discussed classica! functionalism and its inability to work as a 

positive identifier of mental or cognitive systems. In chapter 3 we discussed a 

bare causal contribution idea to a cognitive task. Here I want to introduce an 

interesting alternative "functionalist" perspective. I do so by reference to Sober's 

(r99oJ2oo2) idea ofteleological functionalism. 

Sober argues that functionalism in the philosophy of mind went off in the 

wrong direction, by choosing the wrong one among two concepts associated with 

the term "function". Starting off from the general idea that the role that some

thing plays is relevant for what it is, then swayed by the image of a computer, it 

employed the mathematica! interpretation of the notion "function": a transfor

mation rule between an input and an output. This culminated in Turing 

Machine Functionalism, according to which, we know, a mental state is charac

terized by its abstract structural relations to other states; such that being in the 

same mental state means being in a state which accupies the same place in an 

abstract "table". Sober presents an alternative; instead of understanding what is 

common to mental states in terms of instantiating the same mathematica! 

function, it is understood in terms of ha ving the sa me (teleological) function. Sober 

explains the difference: 

Sameness of (teleological) fundion has nothing to do with sameness of 
abstract program. Two organisms can digest food in markedly different 
ways. There can be physical differences between their digestive processes, 
and there can be abstract differences between them too. For a system to 
engage in the process of digestion is for it to engage in a process that has a 
certain (teleological) function. (Sober: 1990/2002, 64) 

Note that this nicely circumvents the discussion in the EC de bate a bout fineness 

of grain for characterizing causal role: differences in abstract properties can exist 

with sameness of function. Sober identifies a similar problem for classica! 

functionalism; to determine how abstract we need to be, in order to preserve 

multiple realizability but at the sametime not be overly inclusive of the kinds of 

systems capable of mentality. Sober argues how teleological functionalism 

preserves multiple realizability, but at the same time can offer a kind of type 

identification: 
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We digest foods by way of certain physical processes. But digestion can 

and does proceed via other physical processes, and indeed, other organ

isms have diets markedly different from our own. [ ... ] Despite the fact of 
multiple realizability, there seems to be sarnething like a common core. 

Roughly speaking, it seems plausible to say that all digestion involves ex

tracting energy from the environment. (Sober: I990/2002, 66) 

A type identification can be made of what is common to all and only digestive 

processes in terms of a particular thing they all do. Saying sarnething about what 

a process does is a much more substantial way of characterizing what is com

mon to cognitive states (of a certain kind) thansome abstract structural profile. 

Sober doesnotoffer an in-depth understanding of the notion of "teleological 

function" here, except to object to Cummins' (1975) view of function. Sober 

characterizes this view as saying that "the function of a part of a con taining 

system is whatever that part does to contribute to the containing system's having 

whatever properties it has." (Sober: I990f2oo2, 68) Sober objects to what he 

calls this "minimal" account on the grounds that it means a thing always has a 

function, and there are always differences in function. This would make the 

claim that psychological states are functional states trivial. 

Another way of putting the difference between the kind of function Sober is 

driving at, and the understanding of function in Cummins' account, is in terms 

of which particular function we think of as proprietary. This is the properly 

"teleological" understanding of function in the sense where an item's having a 

function x means that x is what the item is for (as a screwdriver is for driving 

screws). Biologists attribute functions to biologica! structures and behaviors; 

here they do not mean simply any old thing the item does or brings a bout, but 

one or a few particular function(s) that is singled out. For example, the function 

of a bird's wing is to enable flight; or more sophisticatedly, a function of insects' 

antennae is to identify olfactory signals. This is what is termed a "proper func

tion" on Ruth Millikan's (Millikan: 1984) usage. Millikan herself, and many 

others, take a naturalistic understanding of proper functions in biology as 

grounded in what the item in question was selected for. 

Sober's teleological functionalism is meant as an alternative to classica! 

functionalism in a way that makeslessof a mystery of implementation, and that 

can still support multiple realizability. With regard to the Jatter, teleological 

functionalism offers a kind of type identification in terms of mechanisms or 

processes that belong to the same category having the same general kind of 

function. As an alternative to classica! functionalism this type identification is 
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envisaged first and foremost to identify particular types of cognitive and mental 

processes or mechanisms; but as with the example of digestive processes (all 

doing the same sort of thing) Sober shows how we might use this more gener

ally as well. Then, we could use this as a way to type identify the cognitive in 

generaL In discussing Rowlands' Mark of the Cognitive we will find one way of 

doing so is by saying that cognitive processes all have informational functions. 

If we want to type-identify cognitive processes, one way of doing so would be 

to place requirements on the nature of cognitive structures or processes. Of 

course, at this point we are long past the suggestion that there is sarnething 

a bout the intrinsic (physical and chemical) nature of processes at the implemen

tation level that enables cognition. Thus, we should look for a Mark of the 

Cognitive that characterizes cognitive processes at a level above the physical. A 

'computational' role functionalist understanding is one way of doing so, which 

we sawdoes notworkout as a positive identifier for cognition. 

A version ofteleological functionalism looks like an interesting alternative. It 

preserves multiple realizability: there can be physical and abstract differences 

between processes of the same type. Yet it also shows how we might (further) 

identify cognitive processes andjor the items involved by reference to a shared 

kind of activity. Such an approach, then, looks to occupy an interesting middle 

ground between the kinds of functionalist approaches associated with EC and 

approaches that place requirements on the "nature" of cognitive processes or 

mechanisms. 

4.2.2. References to proper functions in the EC literature 

In this subsection I take a brief look at any references made to (proper) function 

in the EC literature. This excursion shows that although some appeals are made 

to proper function, these are limited and not foliowed up extensively; showing 

that teleological functionalism accupies a new niche in the debate. This brief 

discussion also serves to highlight the different purposes for which a notion of 

function is employed. 

One reference we find in Clark (1997) in the context of a discussion on 

(inner) representation. Clark discusses possible aspects to descrihing a system as 

representation using. Existing requirements involve that such a system has other 

things stand in for objectsnot reliably present, that this is part of a more general 

representational scheme. Clark says about existing approaches that having 

complex internal states certainly does not amount automatically to being a 
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representational device; nor does the existence of a reliable correlation between 

inner state and an environmental parameter. Rather, "It is .. important that the 

system uses the correlations in a way that suggests that the system of inner 

states has the function of carrying specific types of information." (Clark: 1997, 

r46) Clark gives an example of the ticles and the position of the moon. These are 

correlated, but neither represents the other since it doesn't seem like either was 

selected for the purpose of carrying information a bout the moon. Clark: 

The status of an inner state as a representation thus depends not so much 
on its detailed nature (e.g. whether it is like a word in an inner language, 

or an image, or sarnething else entirely) as on the role it plays within the 

system. It may be a static structure of a temporally extended one. It may be 
local or highly distributed. It may be accurate or woefully inaccurate. What 

counts is that it is supposed to carry a certain type of information and that 

its role relative to other inner systems and relative to the production ofbe
havior is precisely to bear such information. (Oark: 1997, q6) 

The main message we can take away from Clark's referral toselection consists of 

two parts: it is not the nature of a state (what it "looks" like) that makes it a 

representation, but what it does; more particularly, what it is supposed to do, 

which is presumably not what it achieves (it can be inaccurate). This discussion 

about (classic and nonclassic) representation doesn't show an immediate con

neetion to EC, but we might suppose that it has hearing on extended systems 

being representation-using. This idea is not, however, further pursued by Clark. 

Clark does refer to proper fundion in another context, in looking for a 

clarification of when we might understand external items "through" which an 

agent's processes run (in a kind of "loop") as forming part of a cognitive mecha

nism. Clark: 
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suppose the rhythmic pulse of rain on my Edinburgh window somehow 
helps the pace and sequencing of a flow of thoughts. Is the rain now part 

of my cognitive engine? No. It is merely the backdrop against which my 

cognizing takes shape. But this, I submit, is not because the rain is outside 
the bounds of skin and skull. Rather, it is because the rain is not part of (it 
is not even a side-effect or a "spandrel" within) any system selected or 

maintained for the support of better cognizing. It is indeed mere (but as it 

happens helpful) backdrop. Compare this with a robot designed to use 

raindrop sounds to time and pace certain intemal operations essential to 

some kinds of problem solving. Such a robot would be vulnerable to (non
British) weather. But it is not clear, at least to me, that the whole drop

based timing mechanism is not usefully considered as one of the robot's 

cognitive routines." (Clark: 2oo8b, 130) 
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What Clark says hereis that there must be a mechanism in place that is selected 

to exploit an environmental feature. This is interesting because Clark here 

makes an explicit appeal to being selected for (having a proper function of a 

certain kind) as a way to distinguish between cases where external contributors 

should be considered part of a cognitive mechanism (as part of the loop) and 

where they should be considered merely as background conditions. However, 

again, this is pretty much an incidental reference to such a requirement. 

Menary (2oo7) characterizes several kinds of manipulation of (internal and 

external) vehicles that constitute cases of cognition. Menary argues that the 

biologica! normativity inherent in proper functions is a precondition for the 

normativity of representation, or the possibility of misrepresentation. He at

tempts to show that extension of this kind is based on more basic biologica! 

coupling. Biologica! coupling involves the reciprocal couplings between an 

organism and its environment. 

Menary conceptualizes these as organism-environment systems, likening it 

to Dawkins' (r982) extended phenotype: briefly put, the idea that somelimes the 

physical expressions of our genes include environmental ones (like a spider's 

web). He argues that biologists already take for granted that "the organism and 

environment are not strictly distinct and often form a 'coupled system' in the 

sense of an extended phenotype." (Menary: 2007, ro5). So, it seems biologica! 

reciprocal coupling is ubiquitous; and that "external manipulations of represen

tations have an evolutionary basis." (Menary: 2007, ro3) 9 Menary offers a role for 

proper function in providing a biologica! ground for normativity. His appeal to 

proper function is more extensive and systematic than the previous two. In his 

case there is a suggestion that being selected as part of such a system is a neces

sary condition for cognitive processes. 

Most references to proper function in the EC de bate are more ad hoc, and not 

necessarily part of a more general argument for, or understanding of, EC. A 

This does notlook like a very convincing argument to me. Just because agent-environment 
thinking is accepted in a certain context doesn't mean we've shown that it applies in the 
context of cognition. Furthermore, Menary's appeal to the extended phenotype is spurious. On 
Dawkins' view, phenotypes covary with genes. The shape of a spider's web is detennined by 
the spider's genes. How good the spider's web is reflects on whether or notthese genes are 
passed on, and then on the shapes ofthe web in the next generation. Yet my computer is nota 
product of my genes. "Selection" ofthe computer does notfeedback on whether my genes are 
reproduced. Soit doesn't seem appropriate totalk of our being an agent-environment system 
in the same way. 
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more systematic approach is taken by Mark Rowlands (Rowlands: 2009, 2oro). 

Rowlands argues that the best way to defend EC against the various objections of 

its critics is by formulating a Mark of the Cognitive - one that is plausible and 

from which it follows that certain cognitive processes are extended. The remain

der of this chapter is devoted to a discussion of Rowlands' Mark. After 

discussing his general motivation for providing such a Mark, I take an in-depth 

look at the criterion offered; then I present two counterarguments, explain why I 

think that the development of an account of proper function as a (central) part of 

a criterion is in order, and close off with a resolution to do so. 

4.3. Rowlands' Mark of the Cognitive 

Mark Rowlands presents a process-oriented version of EC, which he defends by 

supplying a Mark of the Cognitive: in his case, a set of four conditions that are 

jointly sufficient fora process to count as cognitive. This is an example, then, of 

the notion of proper function at work in a criterion of the cognitive. In this 

section I introduce Rowlands' criterion, and why he thinks a criterion of the 

cognitive is in order. 

4.3.1. The need fora Mark of the Cognitive 

Mark Rowlands (2009, 2oro) holds that formulating a Mark of the Cognitive is a 

necessary part of arguing for EM and EC. He argues that, even if science does 

not need an antecedent grasp of what cognition is to go about its business, 

arguing for EMro does require such a criterion; to support the claim that our 

exploitations of the environment are not just causal con tributars to our cognitive 

processing but partly constitutive of the cognitive process itself. (Rowlands 2010, 

ro7-ro8) Rowlands thereby responds to the challenge put by opponents to 

provide such a Mark; most notably Fred Adams and Kenneth Aizawa (see 

Adams 2010 for a typical argument for the claim that a Mark of the Cognitive is 

ro Rowlands defends a thesis which he calls "The Amalgamated Mind", formulating a version of 
the extended mind thesis that accommodates insights conceming embodiment and enactive 
views. The main point ofthis tenninology seems to be to emphasize the compatibility of these 
p;::>sitions, which is sametimes contested. I will simply call his account a version of EM. 
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needed)n. The idea shared by Rowlands and Adams and Aizawa is that an 

argument in favor of extended cognitionjmind must show that cases of exten

sion are entailed by a proper understanding of what cognitionjmind is, or more 

generally what it is in virtue of which cases of cognition are cases of cognition in 

the first place. 

By providing a Mark of the Cognitive, Rowlands hopes also to defuse a 

number of important objections against EM. One of these is called simply the 

"Mark of the Cognitive objection", which is the objection (Adams and Aizawa's) 

that from any reasonable Mark of the Cognitive it follows that EM is false. 

Rowlands argues that three other objections "reduce to" this Mark of the 

Cognitive objection: (1) the differences argument, (2) the coupling-constitution 

fallacy, (3) the cognitive bloat objection - in the sense that they can be met, one 

way or another, by supplying a criterion of the cognitiveu. 

(1) the difference argument appeals to (functional) differences between 

internal-only cases and putative cases of extension to argue that external proc

esses are too different from internal ones to warrant counting them as of the 

same kind (see Adams and Aizawa: 2001; Rupert: 2004). Rowlands points out 

that recent arguments for EM emphasize the complementary character of 

internaland external"resources", and soa differences argument would missits 

mark; but, since a simple (functional) analogy between internal and extended 

cases is out of the question, a Mark of the Cognitive is needed to show what 

unifies the internaland extended cases in virtue ofwhich they are both cognitive. 

(2) the coupling-constitution fallacy argument (Adams and Aizawa: 2001) 

says that EM theorists slide from the claim that an external item or process is 

causally coupled to an agent to the claim that it is part of the agent's cognition. 

Rowlands (2010, 91) points out that there is no confusion here, but that EM 

theorists precisely argue for the constitution claim. 

Rowlands (2010, 95) distinguishes two forms of this objection: the cautious one, according to 

which we do not possess the right kind of criterion to judge EM, and the sanguine one, 
according to which on the criterion we have cognition is not extended. In order to answer the 
latter objection (raised by Adams and Aizawa: 2001), Rowlands makes his criterion as 
"intemalist" (or rather: conservative) as p;::>ssible- tothen argue still that cognition is extended. 
\Vhen Rowlands claims that the most important objections to EM can be reduced to the Mark 
ofthe Cognitive Objection (see below), it is the cautious form that is relevant. 

r2. In other words, the main challenge is to present a plausible Mark ofthe cognitive that supports 

EM; it is the having of some such Mark that is supposed to do the work in countering the 
objections mentioned. 

69 



Extended Cognition and the Markofthe Cognitive 

Rowlands concedes that there can be an impression that EM theorists disre

gard the distinction between causal accompaniment and constitution in their 

arguments, an impression that may be heightened because their criteria for 

constitutivity are not sufficiently clear. But then, he argues, a sufficiently clear 

Mark of the Cognitive will counter any impression of confusing causal coupling 

with constitution. 

(3) Rowlands (2009, 6) characterizes as a slippery slope problem: once we 

include some parts of the world into the cognitive domain, why not others? One 

of the conditions in Rowlands criterion, the ownership condition, has a particu

lar hearing on this problem. I will have more to say on the nature of the problem 

and its conneetion to the ownership condition below, after discussing the Mark, 

on a close examination of whether Rowlands' criterion solves the problem. For 

now, let us note that on the above formulation of the cognitive bloat objection, it 

reduces to the Mark of the Cognitive objection in the general sense that such a 

criterion systematically classifies certain parts of the world, but not others, as 

belonging to the cognitive domain. 

In sum, the adequacy of Rowlands' Mark depends on at least these two 

factors: whether it plausibly captures what is distinctive about cognition; and 

whether it indeed meets the objections to EM like Rowlands claims it does. 

I will present two objections to Rowlands' account. The first concerns the 

criterian's ability to counter the main objections against EM. In particular, I shall 

argue that a version of the cognitive bloat problem remains unblocked. The 

second concerns the ability of Rowlands' criterion to capture why some proc

esses are cognitive but not others. I argue that the criterion as it is doesnotserve 

some of the distinctions that Rowlands wants, in particular between cognitive 

processes and noncognitive processes owned by an individual. Both of my 

objections highlight Rowlands' employment and interpretation of the notion of a 

proper function. I suggest that formulating an adequate account of (proper) 

function is the key to resolving both these issues, because both have to do with 

how we characterize what counts as an appropriate way of contributing of a 

candidate item to an organism'sjsubject's concerns. 

4.3.2. Rowlands' criterion 

Rowlands presents a process-oriented account of the extended mind - one that 

takes operations on external structures and things to be basic for a case for EM, 

rather than those structures themselves. This involves a rejection of the idea, 
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embraced by Clark and Chalmers, that it is meaningful to talkabout extended 

cognitive or mental statesrP4. Instead, Rowlands presents a view on which 

cognitive processes consist of varying combinations of internal and external 

operations, where the external operations are manipulations or transformations 

of environmental structures "that carry information relevant to the accomplish

ment of a given task." (Rowlands: 2oro, 59) 

Thus, his Mark of the Cognitive takes the form of a number of conditions on 

when a process counts as cognitive: a (token) process P counts as a cognitive 

process when: 

1. P involves infonnation processing- the manipulation and transformation ofin

fonnation-bearing structures. 

2. 1hi.s infonnation processing has the proper fimction of making available either 

to the subject or to subsequent processing operations infonnation that was, prior to 

this processing, rmavailable. 

} 1his infonnation is made available by way ofthe production, in the subject ofP, 

of a representational state. 

4· P is a process that belongs to the subject ofthat representational state. (Rowlands: 

2010, no-n) 

Rowlands offers a reason: he thinks it implausible to consider the entry in Otto's notebook 

"MoMA is on 53" Street'' as identicaJ to the belief that MoMA is on 53" Street. As he himself 

suspeds (61) this is a too simplistic interpretation. \Vhat Oark and Chalmers say is that the 

information in the notebook is poised in the right way to support the ascription of a belief In 

effect, Otto's notebook makes possible the ascription of belief to Otto (or rather, a Notebook

Otto system ofwhich the belief is a state) on the basis ofOtto (or the system)'s satisfYing an 

overall behaviaral pattem against the background of input and other states. In any case, the 

upshot is that for Rowlands it doesn't make sense to talk about physical "brain+" cognitive 

systems- in terms of a colledion of things the configuration of which determines a subject's 

(token) cognitive state, independently of any actual processing going on. 

r 4 This preelucles the common-sense fimctionalist defense of the Extended Mind Thesis, which 

has as a main province mental states like beliefs and desires. One could even go sofaras to say 

that Rowlands' thesis is not about the Extended Mind at all but about Extended Cognition, 

which are usually presentedas distinct theses; though Rowlands discusses both personal- and 
subpersonal-level processes - if"mind" is identified with the personallevel, and personal-level 

processes extend, then plausibly mind is extended as well. (Rowlands does allow for persoual

level processes to be extended. The kinds of representational states that play a role in characteriz

ing ownership or personal-level processes by a subject appear still to be intemal, or at most 

location-less. It is the processes directly responsible far, e.g., presenting the world as being a 

certain way "in belief', that are extended.) 
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Rowlands' strategy is to provide a criterion that is conservative - information 

processing invalving representationsrs - and argue that on the basis of this 

criterion it follows that certain (partially) external processes count as cognitive. 

The first condition states that a cognitive process must involve information 

processing, which Rowlands explicates as the manipulation and transformation 

of information-bearing structures. The notions of "manipulation" and "trans

formation" should be interpreted quite loosely; they include operations that 

transfarm a structure as well as those that involve the production of an informa

tion-bearing structure from another. "Information-bearing structure" does not 

mean necessarily a structure that bears information intrinsically. Rowlands 

employs a non-demanding notion of information inspired by Shannon's, in 

terms of conditional probability between a receptor and a souree (Rowlands: 

2oro, rn). 

This information-processing should have the proper function of making 

available information. Having that proper function conveys that it is a matter not 

only ofwhat it does, but what it is supposed to do (Rowlands: 2oro, n3). This 

condition states the main type-identity determinant: to have an informational 

proper function. 

Condition 3 is within the scope of 2: the process should have as its proper 

function to "make info available by way of producing a representational state", 

either to the subject (for personal-level processes) or to subsequent processing 

(for subpersonal on es). 

The fourth condition, also called the "ownership condition", is a more 

complicated issue. It involves the idea that what makes processes cognitive is 

more than just having an information-processing function. There is a particular 

sense in which their functioning should relate to the subjeet's charaderistic 

cognitive activity. 

My arguments below will focus mainly on the second and fourth conditions, 

for which the notion of proper function plays an important role. 

Note, however, that "conservative" is not the same as "internalist". It is not necessarily the case 
that showing that there is a conservative criterion that accommodates cases of extension is also 
the kind of criterion most likely to sway intemalists. 
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4.4. The ownership condition and the problem of cognitive bloat 

Among the problems that Rowlands aims to counter with his Mark of the 

Cognitive is the problem of cognitive bloat. This is a problem that takes center 

stage in Rowlands' treatrnent, mainly as a symptom of a deeper problem: the 

problem of in virtue of what a process belongs to a cognitive subjectr6; alterna

tively, of understanding the "who" dimension of cognition. 

The idea behind this is that cognition requires a subject. Rowlands warns 

that those whoare given to the traditional view that cognition takes place "inside 

the head" might be tempted towards the tacit assumption that spatial contain

ment within a subject is sufficient for ownership of that process. (Rowlands: 

2oro, r4o) The problem of ownership, arising in the context of arguing for EM, 

brings to our attention that even if all cognitive processes were in fact contained 

in the head, this containment alone does not yet tell us what makes these 

processes the subjeet's cognitive processes. 

Rowlands uses an example to illustrate what he's thinking about when 

talkingabout ownership: if my digestive process were rerouted through someone 

else's digestive tract it would still be mine, so long as it broke down my food, etc. 

Conversely, the fact that this processis contained in the other person's body does 

not make it her process. The further import of this is that some process in 

isolation (whether or not it involves the transfer of (what we can describe as) 

information or not) is not sufficient for that process to be cognitive. The owner

ship in effect demands that there is a subject (more specifically, a subject of the 

kind that can engage in activity- which he takes de facto to mean an organism) 

to which cognitive processes are related in the appropriate wayr7 . 

rG Rowlands assumes the notion of a cognitive agent (or more precisely, a cognitive subject); he 

says that a cognitive subject is simply any organism that satisfies conditions 1-4, or: owns (is 
engaged in) processes that satisfY conditions 1-3. 

r7 This also implies that not just any "system" within which infonnation-processing takes place is 

thereby cognitive. In a twist, Rowlands states that 'the failure of spatial containment as a 

criterion of ownership for subpersonal cognitive processes follows from a general commit

ment to fimctianalism' (Rowlands: 2010, 142) Of course, this depends on what you mean by 
"functionalism". Rowlands characterizes it as the idea that a cognitive process is defined by 

what it does. It seems to me that the more relevant consideration is that there is somethingfor 
which a cognitive process does something. The "classical" fimctionalism that defmes mental 

states or processes in tenns oftheir causal roles in a wider web of states and processes implies 
nothing about a subject - indeed, one of the major criticisms of fimctionalism is whether 

fimctional properties can explain consciousness or conscious phenomena. 
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For Rowlands, it is this idea that is crucial in counteracting the cognitive 

bloat objection. An account of what ownership of a process consists in is the key 

to identifying which goings-on are, and which aren't, instances of cognitive 

processes. My aim in this first part is not to argue against the idea that under

standing ownership is important for characterizing cognitive processes, but to 

argue that Rowlands' development of ownership is unsatisfactory. In particular, I 

argue that his specification of the (functional) relation between process and 

subject makes his account vulnerable toa version of the cognitive bloat problem, 

according to which cognition potentially spreads far and wide into the subjeet's 

environment. 

Section 4-4.1 offers a brief sketch of the problem of cognitive bloat under its 

several interpretations. 

Insection 4-4.2, I present Rowlands' account of ownership- his understand

ing of what ownership fundamentally consists in, and his more criteriological 

proposal for capturing this notion in terms of the proper functioning of proc-

esses. 

In section 4-4·3, I outline Rowlands' strategy in using ownership to counter 

the cognitive bloat objection. 

In section 4-4-4, I argue that even if Rowlands succeeds in preventing 

inclusion of certain probiernatie cases by isolating certain of their probiernatie 

features, there are other cases indicative of expansive bloat that remain un

blocked by his account. 

4.4.1. What is "!he" problem ofcognitive bloat? 

The problem of cognitive bloat, so-called, is usually raised in conneetion to the 

example of Otto's notebook. (This is also how Rowlands introduces the prob

lem.) Otto counts as having a belief that the museum is on 53rd Street because he 

has a notebook that he can consult which contains the address of the museum. 

But if this is possible, why not count any kind of store of information I have 

access to as part of Otto's belief? The problem is anticipated by Clark and 

Chalmers, who write: 
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If the thesis is accepted, how far should we go? All sorts of puzzle cases 
spring to mind. What ofthe amnesie villagers in One Hundred Years of 
Solitude, who forget the narnes for everything and so hang labels every
where? Does the information in my Filofax count as part of my memory? 
If Otto's notebook has been tampered with, does he believe the newly-
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installed information? Do I believe the contents of the page in front of me 

before I read it? Is my cognitive state somehow spread across the Internet? 

(Oark and Chalmers: 1998, r6-r7) 

Of course, we would notwant to say that Otto's cognitive state encompasses the 

entire internet; but, like the notebook, it is at Otto's disposal. Clark and Chalm

ers respond by formulating a number of conditions (predicated on the features 

that distinguish Otto's notebook from e.g. the Internet) which can serveto put 

some boundary on what we would count as part of Otto's belief or not. 

Clark and Chalmers' account being mainly example driven, a precise farmu

lation of the problem proves difficult. Rowlands (2oo9) calls the problem of 

cognitive bloat a "slippery slope" problem: 'If we are willing to allow that the 

sentences in Otto's notebook are beliefs, why stop there? [ ... ] Why does Otto not 

believe everything contained on the internet, given that he is able to use this in a 

way akin to which he uses his notebook?' (Rowlands: 2009, 6) Now it seemsas 

though the cognitive bloat problem arises here, at least in part, because of the 

idea that cognitive states can be extended; since dispositional states like belief 

require only the availability of some resource (or so the thought goes), all infor

mation in principle available to Otto counts as part of Otto's belief base. 

Rowlands' "processing" account does not accommodate talk of extended cogni

tive states anyway, and so it seems as though this form of the problem doesn't 

apply. 

Rowlands insists, however, that some version of the cognitive bloat problem 

applies to his account as well. He describes the example of a telescape (also 

applicable to computers and calculators). The processes inside the telescape 

satisfy conditions r-3. A telescape has mirror images, which are information

bearing structures. The telescope's operation involves the transformation of such 

structures (r). The processes ins i de the telescape have the proper function to 

make information available to subsequent processing (e.g. visual processes) (2); 

and these processes tagether can result in a representational state (3). (Rowlands: 

2009, 14) 

Besides Rowlands' version, there are those that use the label of "cognitive 

bloat" in contexts that do notshare the features ofthe Otto exampler8 . I will not 

r8 For one example, we can contrast the context ofOtto's notebook with a formulation ofthe 

cognitive bloat problem by Adams and Aizawa (2001). The latter write: 
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go into the specific features ofthe Otto example at this juncture, but rather make 

a more general characterization. 

In its most general sense, the cognitive bloat problem points out that EM 

leads to the inclusion of "unwanted" items or processes in the cognitive domain. 

But we can actually distinguish two ways in which EM "leads to" such inclusion. 

The "slippery slope" problem Rowlands talks a bout is caused by unclarity of the 

criteria, which leads the opponent to suggest that if certain organismic bounda

ries are abandoned, there is no longera principled reason to exclude all kinds of 

other strange things from the cognitive - hence the "why stop there?" The 

liberalism problem is raised only in conneetion with existing criteria; it points 

out that on some (well-defined) criterion, an agent's cognitive processes spreads 

ever outwards. This can mean arguing that it leads to pancognitivism (as Adams 

and Aizawa: 2oor fear); or more restricted expansion that nonetheless includes 

items (events, structures, entities) far beyond what we would normally include. 

4.4.2. Wh en is a process owned by a subject? 

I mentioned already that Rowlands takes the key to countering the cognitive 

bloat problem to reside in an understanding of what it means for a process to be 

owned by a subject. I first outline Rowlands' general account of ownership, and 

then more particularly what he says a bout when a particular process is owned by 

a subject; in the next section, I present the sense in which he takes this to solve 

the problem of cognitive bloat. 

The coupling argument brings out the extent to which the mark of cognitive
bears on the bounds of cognition. IfClark and Chalmers opt for the simplistic 
view that anything that is causally connected to a cognitive process is part of the 
cognitive process, then there is the threat of cognition bleeding into everything. 
This is sametimes called sarnething like "the problem of cognitive bloat" or 
"cognitive ooze." These narnes do justice to the ugliness ofthe view, but not to 

its radical nature. The threat is of pancognitivism, where everything is cognitive. 
(Adams and Aizawa: 2001, 57) 

These remarks apply to examples of extended cognition affered by Oark and Chalmers, 

like the causal coupling of a pen (or, as C&C would undoubtedly prefer, the activities 

performed with the pen) to the cognitive agent (inner processes). In contrast, it seems like 

no such causal coupling is involved in the case ofthe Internet. 
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Rowlands distinguishes between the ownership conditions for personal-level 

processes and those for subpersonal processes. Both are, often, understood in 

terms of a certain kind of integration in the cognitive life of the subject. In the 

first case, in terms of consistency and coherence; in the second case, in terms of 

causal integration. Rowlands accepts the notion of causal integration as the main 

criterion for subpersonal processes to be owned by someone. The question of 

ownership for subpersonal processes will be of the most concern in my discus

sion, and I will return to this shortly. 

It is the personallevel that is primary for Rowlands. He points out that if an 

appeal to the notion of integration is to confer any significant status to the 

processes so integrated, it must first be clear what it is that a process is inte

grated with. The greatest part of Rowlands' (2oro) discussion of ownership is 

devoted to the question of the sense in which personal-level processes - like 

perceiVmg, remembering, reasoning, and thinking (r55) - are owned by an 

individual. 

Here Rowlands presents cognition as being, in essence, a kind of revealing or 

disclosing activity. Cognitive processes are, in the first instance, things we do (r5r). 

We can perfarm an activity in different ways, corresponding roughly to a per

sonal-subpersonal distinction. It is not merely a matter of conscious con trol; for 

example, a mechanism that "automatically directs our attention to visual tran

sients" (r45) is not under our conscious control, but is nonetheless part of 

sarnething we do and not the contribution of a bodily part or structure. Row

lands uses the notion of"epistemic authority" to capture this idea of doing rather 

than undergoing (see rso-154)· 

This is a derivative notion, however. Rowlands prefers to understand the 

concept of ownership in terms of revealing activity. On Rowlands' view the 

intentionality of experience and cognition consists in an experience or thought's 

revealing the world to the subject as being a certain way. Rowlands distinguishes 

between a transeendental and an empirica! mode of presentationr9 . We can view 

an experience or thought as an object, whose properties can be apprehended in 

rg Rowlands introduces this by reference to Frege's notion of sense- explicated by Frege at times 

in tenns of the notion of a "mode of presentation" (Art des Gegeben.sein.s, Frege: I892J2oo8). 
Rowlands points to an ambiguity in the term 'mode of presentation', as wellas a dual role of 

the notion of sense within Frege's theoretical framework (as apprehensible object with some 

content as well as a way of presenting the referent), as inspiration for the distinction between 

transeendental and empirical mode of presentation. 
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their own right. On the other hand, thesenseis also that through which we view 

the reference: when we direct ourselves at the world we always view (perceive, 

think of it) in a certain way. Cognitive processes are, then, those processes by 

means of which the world is presented to us as being a certain way. 

Personal-level processes are directly responsible for the world being revealed 

as being a certain way to the subject. They are the processes in virtue of which the 

world is (causally)20 revealed as being a certain way directly to the subject, and 

are owned by the subject in this basic sense. Perhaps the clearest way in which 

Rowlands in tencis this is demonstrated by his treatment of the Otto example: 

Otto's manipulation ofhis notebook forms part ofthe vehicle ofhis cogni
tive disciosure of the world. The museum is disclosed, in memory, as 
falling under the empirica! mode of apprehension "located on 5J' Street''. 
(Clark: 2010, 212; my emphasis) 

Another way of puttingit is that personal-level processes are the means by which 

the world is revealed as being a certain way to the subject. To conneet this to the 

second condition of the Mark: personal-level processes have the proper fundion 

of revealing information to the subject. Thus, when they are performing their 

proper functions with respect to a certain subject, and hence revealing informa

tion to a subject- in other words, engaged by a subject in its revealing activity -

they are owned by that subject. 

Subpersonal processes are also owned in virtue of making an appropriate 

con tribution to the revelation, in the subject, as being a certain way. Subpersonal 

processes do notmake a direct contribution, but support the operation of proc

esses on the personallevel: 

20 Rowlands distinguishes between causal and constitutive disclosure. The latter is the sense in 
which the content of an experience or thought cannot logically reveal the world to a subject in 
any other way than by that content. The extended mind thesis, as a thesis about vehicles, 
concerns the former. The sense in which we should understand personal-level processes to 
reveal the world to a subject is, in the first instance, a causaJ sense. So, to take the example of 

saccading (see also Rowlands: 2010, 202-203): saccadic scan paths corresponding to some 
particular task are not objects of awareness themselves; but we are aware of the world as 
revealed by the movements of our eyes. The movements themselves are "vehicles of perceptual 
disclosure" (Rowlands: 2010, 202). 
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A subpersonal process is integrated into a subject to the extent that it, to

gether with perhaps many other subpersonal cognitive processes, will 

ultimately have an impact on consciously accessible, personal-level cogni

tive processes. (Rowlands: 2010, 151) 

The idea is that subpersonal processing jointly contributes to processes (activi

ties) at the personallevel. Then, such processes are owned indirectly in virtue of 

their contributions to the personallevel. 

In explicating this Rowlands appeals to the notion of proper function as 

presented in condition (2): 

According to the criterion, [subpersonal] processes belong to an individual 

when they have the proper fundion of making information available to the 
processing operations performed by that individual (but not to the individ
ual itself). This is an expression of the general functionalist idea that a 
cognitive process belongs to that individual when it fulftlls its proper func
tion with respect to that individual. (143-144) 

This "jointly" contributing involves a kind of integration at the subpersonallevel 

as well. Again, this involves the notion of a proper function, the proper function 

of revealing information, only this time to subsequent (subpersonal) processing 

operations. Rowlands appeals to the example of digestive processes in justifying 

the general idea that ownership of such a process may depend on its relation to 

other processes of mine. What makes a digestive process my digestive process is 

that it functions to benefit, for instance, my intake of nutrients. Then, a subper

sonal cognitive process is owned by a subject in virtue of r) playing some role in 

bringing about causally that subjeet's having the world revealed to her in such

and-such a way; 2) in virtue of performing its information-revealing proper 

function with respecttoother processes that are owned by that subject. 

I will argue below that Rowlands' notion of proper function is the wrong kind 

of notion to characterize the integration of subpersonal processes with respect to 

one another, in the sense that it fails to defeat the cognitive bloat problem 

properly construed2
r. First, I turn to a discussion of how Rowlands proposes to 

tackle the cognitive bloat problem. 

2.r I will notconcern myselfhere with whether Rowlands succeeds in establishing the ownership 
of some processes in the first place. 
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4.4.3. Rowlands' answer to bloat 

Rowlands (2oo9) states that an account of ownership will counter the problem 

of cognitive bloat raised for his account, characterized as permitting processes 

inside telescapes and calculators to be cognitive. His strategy in Rowlands 

(2oro), however, is not to deny that the processes inside the telescape can in 

some cases be cognitive processes. As Weiskopf (2oro) also points out, the 

criterion in full, including the idea that the processes inside the telescape must 

be performing their proper functions with respect to further processes, allows 

for !bis possibility. Ratber, Rowlands (2oro) intends to make the problem 

harmless. His strategy is twofold. 

First, Rowlands utilizes the distinction between personal-level and sub

personal processes. The intratelescopic processes are not processes that we have 

epistemic authority over, or that are part of the activity that reveals information 

to us directly. So, they are not personal-level processes, but subpersonal proc

esses in the sameleague as neural or computational processes. This means the 

extended mind thesis 'is not committed to the idea that the processes inside 

telescope, calculator, or computer are cognitive processes on a par with perceiv

ing, remembering, reasoning, and thinking.' (Rowlands: 2oro, 155) 

Here Rowlands engages directly with the idea that calling the processes occur

ring inside a telescape cognitive is intuitively problematic. The suggestion that it is 

unproblematic if the processes inside a telescape are "only" subpersonal ones is 

an interesting consequence of the divaree between cognition and consciousness, 

and a general "functionalist" notion according to which it is subpersonal proc

esses' contributions to cognitive tasks that counts. The move, undoubtedly, is 

meant as an advantage over those views which would effectively allow persanai

level states like beliefs to be spread over the internet. Nonetheless, it would be 

strange to say that "anything goes" where it concerns subpersonal cognitive 

processing. 

Second, where it concerns this latter point, Rowlands' account does not allow 

inclusion of intratelescopic processes in every case. He takes a proper under

standing of what it means to own a process to accommodate intuitions 

underlying the cognitive bloat problem. That is, even if cognition sametimes 

spreads into the telescope, there is a rationale for the inclusion of such proc

esses; and one that excludes many cases. In particular, intratelescopic processes 

are not cognitive if there is not actually any revealing activity to which the 

telescape connects: 
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If the telescape were left pointing at Satum after I had finished looking 

through it, then exactly the same intratelescopic processes would be occur

ring. But now they would not be cognitive, not even subpersonally. In 
order to qualifY as cognitive, a process must belong to a subject. And it be

longs to a subject only when it plays a role in disclosing, to that subject, the 

world as falling under a given empirica! mode of presentation. The prob
lem of bloat is, therefore, undercut by the fa ct that all cognition must 

ultimately relate back to the revealing activity of a subject. (Rowlands: 

2010, 2J7) 

This response captures an intuition behind the cognitive bloat problem - and 

one that also plays a role, I think, in the Otto example: that processes are not 

cognitive merely by being available for exploitation. They must actually be 

"involved in" or "contributing to" what the subject is doing at that time. 

But this is only one parallel between the Otto and the telescape problem. The 

fact that Rowlands centers his discussion concerning cognitive bloat on particu

lar examples like telescapes and calculators makes it difficult to assess which 

problem he is addressing, exactly. That is to say: the possibility of inclusion of 

intratelescopic processes may be regarcled as a paradigmatic symptom of "cogni

tive bloat", but the cognitive bloat problem is not identical to this 

counterexample. It all depends on thesensein which the telescape possibility is 

thought to demonstra te a problem for EM in the first place. 

On the one hand (as above), we can take the problem to be a slippery slope 

problem of the form: if we allow such-and-such externalen ti ties or processes to 

be part of my mindjmentality, then we can also include those, etc. The telescape 

example (initially) then represents a process lower on the "slope" which seemsin 

some sense the entirely wrong kind of process relative to the processes EM 

theorists will normally include; but there is nothing in the account that says why 

it should not be included. It represents a criteriological challenge for the EM 

theorist along these lines: if your view is to include this example (e.g. counting 

on your fingers) but not that one (e.g. the telescope), your account should be able 

to identify the relevant differences or otherwise provide a rationale for excluding 

it. Now on Rowlands' first three criteria, intratelescopic processes are still 

included tout court. This is not what Rowlands wants. What he does is identify 

the features that make the intratelescopic processes "weird" insome cases: when 

the telescape is not being used. The ownership condition gives us an answer to 

the "if x, then why not y" question that is embedded in an overall view of the 
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nature of cognition22
• Rowlands' account provides an answer to the slippery 

slope problem insofar as it makes clear why cases like the processes inside the 

unused telescape are not cognitive processes. Being able to make a reasoned 

distinction in this case does not yet mean, though, that the criterion is clear 

enough toserve as a reliable guide in other cases. And even solving the slippery 

slope problem doesn't amount to solving the other version of cognitive bloat. 

This other version is not the result of indeterminacy about "why not this"; it 

can arise in the context of having a definite criterion. Here a problem of bloat 

involves showing that the criterion, taken at face value, is so liberal as to lead to 

undue expansion of the cognitive domain (relative to an individual). If we take 

Rowlands' characterization of ownership (plus the other criteria) at face value, 

which processes are included and which are not? We might say the telescape 

example is also probiernatie because it goes too far, or more accurately that we are 

concerned about the measure of expansion of the cognitive life of an individual 

that it involves. I am not saying that I think the telescape (in use) is a case where 

cognition expands too widely or that it shouldn't be included; indeed, I am not 

interested in whether it is or not. I am interested in the different reasans we 

might have for thinking the telescape case shouldn't qualify, and what it says 

about cognition. In this case, whether intuitions a bout the telescape case do not 

also point to an issue about how far in space we should allow cognition to 

extend. 

Below, I argue that Rowlands's conditions (including the ownership condi

tion) as they stand fail to put an adequate check on cognitive expansion23
• I 

provide an example that does more clearly represent undue cognitive expansion 

and argue that it follows from Rowlands' criteria. I then argue that this is pro

voked by placing the wrong kinds of condition on the link a process should have 

toa subject in order to be owned by that subject. 

I will develop the problem mainly as an "expansion" problem, but as the 

criteria are not always very clear in application in other cases this will involve 

22 Unlike Oark and Chalmer's ad hoc conditions. 
23 One might counter: "what is an adequate check on expansion? Surely you will refer in the end 

to cases you view as problematic." To be sure, some reference to examples is inevitable (I will 
use one below). But, again, it is not the example itself that counts but the extent of cognitive 
expansion that it represents. If too much of the world counts as cognitive on some account it 
becomes meaningless; putting into question the meaningfulness ofthe distinction itself 
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some guesswork on my part where I extrapolate from the cases that share 

features with Rowlands' examples. 

4.4.4. Bloat unsolved: an example 

The idea of cognition as revealing activity says little about the ownership of 

subpersonaf processes besides giving a kind of background to which the process 

must, ultimately, contribute. Allweneed to know about what qualifies a process 

to be a subpersonal process is captured by conditions r-3, plus a notion of 

ownership as performing its proper function with respecttoother processes owned 

by the subject. It is important here that on Rowlands' account, ownership of a 

subpersonaf cognitive process can be wholly understood in terms of contributing 

in the right way to further processing plus the eventual result of the subject 

representing the world as being a certain way. 

To be sure, the conditions require of a process that it is an instanee of infor

mation-processing. Thus, not just anything that causally contributes to a result 

counts as cognitive. This also includes the provision of a certain kind of proper 

function which a process must have in order to count as cognitive at all. (This 

will be the subject of the second part of this dissertation.) But the ownership 

condition itself does not do much to counter cognitive bloat as it concerns the 

undue expansion of cognitive processing. 

Let's introduce an example to demonstra te this. Suppose I am at my laptop, 

looking up information about unicorns. Presumably this involves me being 

engaged in a kind of cognitive (intentional) activity. The cognitive activity results 

in, for instance, me representing unicorns as having a single horn. While I am 

doing this, all sorts of processes are going on. Those inside me, my perceptual 

processes. Also, I am bodily using the mouse, which is integrated in a certain 

way with the computer's processes. The mouse perfarms as it is designed, and 

the computer is processing as it should in response to my movements. But in 

the course of this process of accessing information, a host of other processes is 

involved. It is not just the processes inside the computer performing their proper 

function with respect to my operations, but also the processes by which my 

computer communicates with servers to access the internet. These in turn, 

presumably, are performing their proper functions with respect to the processes 

inside my computer. 

The processes by which my computer communicates with a networkof other 

computers, and the processes within those computers, all involve the transfor-
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mation of information-bearing structures. ( Condition r) That's what computers 

do. They make information available to further processing and eventually 

contribute to the production of a representational state in me concerning uni

corns. (condition 3). Also, they are all performing their proper functions with 

respect to further processes. ( condition 2) All these processes functioning properly 

makes possible that I am now thinking about unicorns. This means that the 

processes occurring in and between a whole network of computers are my 

cognitive processes. The upshot: Rowlands' development of the ownership 

condition allows cognition to bleed out into - not just the telescape but- all the 

(informational) processes that are ultimately contributing to a subjeet's repre

senting the world as being a certain way. 

If the processes inside the telescape qualify, then so do the processes be

tween those computers. This is made possible, in part, because these processes 

are individuated separately. Subpersonal processes, unlike personal-level activi

ties that the subject perfarms as a whole, are conceptualized as separate 

subsidiaries to the process that reveals information to the subject. Anything that 

we might label an individual process that is performing its proper function with 

respect to some other process, and which contributes to my learning sarnething 

about unicorns, can become part of the "chain" of processes. 

The issue is this. The ownership condition puts a condition on cognitive 

processes in the sense that they should link back to a subject('s representational 

state). To exclude the "weird" telescape cases this is enough. But the concept of 

ownership, understood as a way to distinguish between processes that are 

involved in the subjeet's cognition and those that are not, also has a job to do in 

distinguishing the subjeet's processing from causally relevant processes in her 

environment. This means at least putting a brake somewhere on the (outward) 

spread of cognitive processing24
. It is a characterization of the nature of the link 

between a process and a subjectjorganism ortheir representational state that has 

to do this work, going beyond the simpler condition, which does the work in 

excluding Neglected Telescope, that there neecis be some conneetion to a sub

jeet's activity. 

Rowlands speaks of the familiar notion of integration, which he explicitly 

connects to the idea that processes are performing their proper functions with 

respect to each other. But what kind of condition on integration does the notion 

24 One can wonder whether Rowlands' account, taken as it is now, permits such a blode 
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of a proper function acid? Naïvely, the proper function of any item is what is 

designed or selected to do. My digestive processes, for instance, were selected for 

certain functions: say, to break down my food and release energy for further 

processes. That Rowlands has sarnething like this in mind is clear: 'The proper 

function of sarnething is what it is supposed to do, or what it has been designed to 

do.' (rr2) The notion of a proper function is the only thing Rowlands offers to 

characterize what is required of a process with respect to other processes owned 

by a subject to be owned itself. In the neglected telescape case, the processes are 

all working properly but they are not performing their proper fundions with 

respecttoother processes (or the subject). I think this means that they are not 

actually producing the q[ect on other processes associated with their proper 

functions. There is no information transfer because there is no consumer for 

that information2 s. 

I think the demand, fora process to be owned by appropriate integration with 

other processes, that the process affects further processing in accordance withits 

proper function is too weak. To be sure, it is often the case, particularly when we 

are talking about the processes inside organisms, that a process's performing its 

proper function(s) is accompanied by dense interaction: the performance of a 

proper function (or: functioning properly) depends on a lot of background 

conditions fulfilled -i.e., a wide range of other processes also functioning in a 

certain way. Such dense interaction would provide a more severe test for proc

esses to be cognitive. Indeed, the notion of (functional) integration is the kind of 

thing usually appealed to in arguing an item's or process's being included in or 

belonging to a single system. But there is nothing a bout the notion of a proper 

function per se (in the naïve sense) when applied to a process or item that 

implies integration. 

Usually, a high level ofjunctional integration is understood in termsof density 

of interaction between parts (or processes, if you will) in the course of perform

ing some overall function. Such a notion is what EM theorists usually drive at, 

for instanee when they refer to reciprocal coupling. In Rowlands' case, it is 

permitted that the coupling (between e.g. an internal and an external process) is 

one-sided or unidirectional: one process functioning properly with respect to 

another. And this, I maintain, is at least part of the reason why Rowlands' 

account (on my presentation) is vulnerable to cognitive expansion. Interaction 

25 This brings to mind Millikan's (1984) ideas about producer-consumermechanisms. 
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counteracts the transitivity of cognitive status that is implied by the criterion: it is 

sufficient for some process to be cognitive that it perfarms an informational 

proper function with respect to another cognitive process, which derives its 

cognitive status from performing its proper function with respect to another 

process, etc. 

We might, then, instead of a functional criterion, take this kind of dense 

interaction itself as a criterion or indication of ownership. Then again, Rowlands 

has a point in insisting that these processes relate ("functionally") to the subject 

(or organism, or whatever). Density of interaction can tell us, perhaps, to what 

extent there is a single system or (more congenial to Rowlands) to what extent 

there is some one activity going on, but it does not yet tell us that this is a 

cognitive activity. It seems like what makes it cognitive is its having a certain 

effect; or that it serves some purpose in subserving an organism's cognitive 

capacities. 

A more detailed account of proper function, for instanee one accompanied by 

a certain notion of selection of processes individually and in relation to one 

another, mightserve an instrumental use to put flesh on the account of cognitive 

integration in combination with the purposiveness of cognition. 

In this part I have argued that Rowlands' criterion, in particular, the owner

ship condition as applicable to subpersonal processes in terms of performing a 

proper function with respect to other owned processes, does not block the 

problem of cognitive bloat. I suggested that a stronger notion of integration is 

neededinorder to address the problem of expansion, and that to do so requires a 

more comprehensive examination of the notion of (proper) function. In the next 

part I mount an argument against the mark of the cognitive that also criticizes 

Rowlands' use of the notion of a proper function. This is an argument that 

stands on its own; but I will say sarnething a bout how they are connected at the 

end. 

4.5. Distinguishing cognitive from noncognitive processes 

Dialectically, the main purpose of Rowlands' Mark of the Cognitive is, of course, 

to establish a version of the Extended Mind thesis. This means that most focus is 

(and will be) on the question of the extent to which certain processes externalto 

my brain or body can be cognitive. This means, among other things, distinguish

ing between cognitive processes and processes that are in any case not connected 

in the right way to me. But an equally important question to ask of the criterion 
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is how it fares in making the relevant distinctions between cognitive and non

cognitive processing. That is, how it fares in distinguishing between those 

processes that are cognitive and those that, while they are part of or integrated 

into my activity, are not cognitive. 

I argue that here, also, the notion of a proper function as employed by 

Rowlands raises problems. 

4.5.1. Proper functions as cognitive type identification 

The second condition is that cognitive processes have as their proper functions 

to make information available to the subject or to further processing operations. 

Rowlands: 

The second condition relies heavily on the concept of proper fimction. 

shall understand this in what is known as an etiologicaJ sense championed 

by Millikan, among others. The proper fundion of sarnething is what it is 
supposed to do, or what it has been designed to do. (Rowlands 2010: 112) 

Rowlands thinks it is necessary to include the idea of a proper function ( rather 

than simply the idea of a function or factual contribution) because cognitive 

processing has a normative element. He lists a number of expressions of that 

normative element captured by the notion of a proper function: (i) a process 

might never fulfill its function due to faults in the mechanisms themselves or 

those that are meant to receive it; (ii) it may do things which are not its proper 

function; (iii) environmental contingencies relevant for the performance of the 

proper function may not obtain; (iv) a process may have a proper function only 

in combination with other processes j depend for performing it on other condi

tions. 

Rowlands appeals to the notion of proper function to identify cognitive 

processes not in terms of what they actually do, but on the basis of what they are 

supposed to do. The intent is to use the notion of proper function as a means to 

identify a process as a process of a certain type26
. So, totrot out the example of 

26 It is not clear to me how this idea combines exactly with the derrial that a process can be 

cognitive if it is not owned by a subject. Ownership requires the perfonnance of a proper 
fimction with respect to other processes. So by defmition, a process that is not performing its 
proper function is not a cognitive process. More sympathetically, maybe a process can be 
employed in an activity and yet not fundion properly. Still, then, this could mean cognitive 
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digestion again: 'a digestive process is defined by way of its proper function: 

breaking down ingested food and releasing energy for subsequent respiratory 

processes' (r42) 

This notion of proper function has a central role in Rowlands' criterion of the 

cognitive. As we will abserve below, however, in the naïve sense in which 

Rowlands employs it, it generates some serious problems. This is the subject of 

the next section. 

4.5.2. Walking around !he corner 

In the final chapter, Rowlands (2oro) briefly discusses how his account handles 

the distinction between cognitive and noncognitive (owned) processes. He does 

so in the context of the notion of cognitive versus noncognitive disclosure, by 

means of an example. The example is simple: suppose that I am walking around 

the corner and this results in the world being revealed in a certain way to me. 

Then, my walking around the corner is a means of disclosure. However, Row

lands says, not just any means of, or process that leads to, such disdosure is a 

form of cognitive disclosure, and hence nor is it a cognitive process. Quite simply, 

cognitive disdosure is disdosure that satisfies the Mark of the Cognitive. (212) 

Rowlands uses this example to illustrate that his criterion functions to 

delineate cognitive from noncognitive activity. I will use it to illustrate the 

inadequacy of his criterion. First, I show that unlike Rowlands claims, the 

example does satisfy the first criterion. This highlights an ambiguity in the 

condition. Then, I argue that, relative to a certain class of cases, the criterion is 

too strict. More precisely, that the notion of a proper function as he employs it is 

not flexible enough. 

According to Rowlands, the example of walking around a corner does not 

satisfy any of the conditions of the Mark. First, he says that 'walking around the 

corner does not consist in the manipulation or transformation of information

bearing structures'. So, conditionone fails. Then, he says that because walking 

around the corner can be clone for a variety of purposes and effects, it does not 

have the proper function of making information available in any way. Even if it is 

factually responsible for making information available, it has no proper function 

at all other than concerning the corner and the moving. (Rowlands: 2010, 212) 

status depends on it actually doing sarnething "cognitive". Is it dependent on whether or not it 

produces a representation, or a representation ofthe right kind? 
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Condition two does not apply either. Finally, since the process has no proper 

function, it can also not be performing that proper function by means of the 

production of a representational state. This representational state can be aresult 

but nol of fulfilling any proper function. (2r3) So, condition three fails as wel!. 

Concerning the first condition, I must first say sarnething about Rowlands' 

use of the criterion with respect to Gibson's notion of an optical array as a 

motivation for extended perception. Gibson's account of the optie array is an 

alternative to the idea that our perceptual processing is clone on the basis of a 

fixed inner representation. On Gibson's account, the environment contains rays 

of light that reflect from surfaces of objects. At every point in the environment 

there are angles of different kinds of light. This is the op ti cal array. I ts structure 

is nomically depedent on the nature and position of the reflecting surfaces. 

According to Rowlands, manipulation of the optical array satisfies the criterion 

of the cognitive. The array is an information-bearing structure (nomically 

dependent) 27 . When an observer moves, the array is transformed into another. 

So, it satisfies condition (r) 28 Now it seems to me that if repositioning oneself 

with respect to the optical array counts as "manipulation" of information-bearing 

structures, then so does walking around the corner. Walking around the corner 

seems to constitute a process by which the agent repositions herself vis-à-vis the 

world, "creating" new information, like the "manipulation" of the optical array 

consists of repositioning oneself with respect to the optical array. Indeed, why 

does walking around the corner not qualify as a perceptual process? The only 

possible difference is, walking around the corner is notclone for the "purpose" of 

perception. 

Concerning purposes. Rowlands claims that the process "walking around the 

corner" has no proper function at all, because it can be clone for a variety of 

27 This is a loose notion of "information". It echoes Rowlands' appeal to Shannon when he 

discusses the first criterion. I am not unsympathetic towards it in principle, but if it is to serve 
as a major part of a criterion of the cognitive it seems quite weak. All it asks is that it changes 
in accordance with changes in other things such that a (very) well-informed observer cauld 

make inferences about those otherthings. Gouds and rocks qualifY. 
28 It also makes information available toa subject, soit is cognitive ("with a small c") according to 

Rowlands. Strangely Rowlands makes no mention ofthe notion of a proper fimction here. It is 
interesting to note the parallel with the walking-arormd-the-comer example (see also below). It 
seems that all things considered, if the "manipulation" of the optical array qualilles then the 
walking example should quali:fY as well. Or perhaps better to question the optical array 
example (see also Rupert: 2009). 
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purposes. Indeed, it is not clear that the process ofwalking around the corner as 

such was designed for anything. It is a specifically described kind of action. But 

even if we were loos er in this regard, say, walking, such a process is not designed 

or selected for the purpose of revealing information - seems to be the idea. This 

is reflected in Rowlands' remark that walking around the corner is not typically a 

cognitive revealing activity. However, if walking around the corner has no proper 

function, then it can never constitute a cognitive activity. 

This seems to be wrong, both in the light of Rowlands' other remarks con

cerning this example and in its strong implications for other processes. First, it 

seems as though counting certain cases of walking around the corner as cogni

tive is congenial to Rowlands' overall account. For instance, I may be intent on 

confirming the name of the street that crosses the one I'm walking on, and 

redirecting my fooisteps in that way to get a glimpse ofthe street sign. Ifwalking 

around the corner can be clone for a variety of purposes and effects, then pre

sumably it can also be clone for "cognitive" purposes. But Rowlands' criterion (if 

it uses a notion of proper function according to which walking around the corner 

has none) has no way to accommodate this. On Rowlands' account, whether or 

notaprocessis cognitive is insensitive to the way a process is employed by the 

subject. But it seems as though in at least some cases we might want to be able 

to call a process cognitive or not depending on the purpose for which it is clone 

at that time. 

More generally put, Rowlands' condition excludes the possibility of opportun

ism. I may creatively employ items or processes forsome cognitive purpose or 

activity which are not (originally; antecedently) designed or selected for that 

purpose. This is especially salient in the case of innovative use of artifacts 

(designed for sarnething else) and spontaneous exploitation of nonartifacts. The 

notion of proper function (even an etiological one) does not necessarily exclude 

the idea that processes are cognitive partly in virtue of what they do for the 

subject- e.g., because it is a purpose for which the subject has selectedit j the 

process was "designed by" the subject. But if Rowlands intends "proper func

tion" in the (naïve) sense that excludes walking around the corner as having a 

proper function because it (or the relevant mechanism) was not engineered for 

that purpose, this notion is too inflexible to allow the kinds of opportunism 

mentioned above as well. 
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4.6. Condusion 

Mark Rowlands presents a criterion of the cognitive in order to support the 

extended mind thesis. I have given two separate arguments against his criterion. 

I first argued that Rowlands' criterion does not block all the objections raised 

against EM. In particular, I argued that it fails to solve the cognitive bloat prob

lem. While Rowlands includes a condition of ownership intended to block 

certain cases of cognitive bloat and make the others harmless, this salution 

stresses too much the condition that there is a link between a process and a 

subject, rather than the precise way in which this link is achieved. I gave an 

example which satisfies the criterion of the cognitive, including the ownership 

condition, but in which cognition nonetheless expands dramatically. So, cogni

tive bloat remains unblocked. 

I argued that the problem with the ownership condition rests in the devel

opment of cognitive integration, for subpersonal processes in particular, which 

relies on the notion of a proper function. I argued that the notion of proper 

function as a form of integration, by allowing unidirectional contribution to 

qualify as belonging to a subject, is at root of the problem; and that any notion of 

integration must imply more dense interaction to block cognitive bloat. I sug

gested that the notion of a proper function is the wrong way to think of what an 

"appropriate" con tribution to the subjeet's intentional activity consists in. 

Second, I argued that the criterion is inadequate to distinguish an agent's 

cognitive activity from other kinds of activity. I used one of Rowlands' examples 

to argue that the criterion is too strict. In particular, the notion of a proper 

function as employed by Rowlands is too inflexible: it cannot accommodate cases 

in which a process is utilized in a novel way toserve the purposes of the agent 

Is the notion of characterizing (ownership of) cognitive processes in termsof 

their proper functions misguided? Not necessarily. Rowlands employs a rough

and-ready notion of proper function, without a particularly in-depth analysis of 

the accompanying commitments, nor a due consideration of the details of 

Millikan's account. Rowlands' idea of using the general idea of a proper function 

as a quick fix to introduce a certain sense of normativity (against including 

temporary accompaniments or accidental j irrelevant contributions to some 

effect) is not unusual as we sawinsection 4·3· A more reflective investigation of 

the notion of proper function might reveal possibilities to remedy the situation. 

Failure of Rowlands' use of proper function does not mean that Sober's 

general idea ofteleofunctionalism can't be made to work. IfSober and I are right 

a bout the advantages of a teleofunctionalist account, the idea of using proper 
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functions as a (primary) 29 means of characterizing cognitive processes at least 

deserves more systematic development. 

I won't be discussing the "content" of function ascriptions. The characteriza

tion of the function as making infonnation available is sufficiently precise for the 

moment. Rather, the investigation will be about whether and in what way we can 

make a proper function-based criterion work- what elucidation of the notion of 

proper function as a requirement on cognitive processes might be successful. 

My actual discussion of different versions of the requirement starts m 

chapter 6 with an exploration of the possibilities affered by Millikan's etiological 

account. Millikan's account is rich in the various ways in which items (types or 

tokens) can acquire proper functions, and I will start out in that chapter by 

drawing out four scenarios or interpretations for a proper function condition 

based on her account. 

A clear assessment of the prospects of a proper function-based account 

deserves systematic treatment of the different possibilities. I lay the groundwork 

for this in the next chapter. 

29 I will not assume at the outset that the work should be clone by the notion of a fundion alone. 
Rowlands' criterion includes a condition about the nature of a cognitive process - invalving the 

manipulation of information-bearing structures. Preswnably this puts restrictions on eaudi
date processes. 
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cognitive 

5.1. Introduetion 

In the last three chapters l've argued for a number of existing approaches to 

motivating andjor characterizing EC that they are unsuccessful because, in one 

way or another. they fail as criteria for picking out (largely) all and only the 

cognitive. The method l've employed so far is to offer counterexamples; cases 

where, usually, some process or mechanism is counted as cognitive that we 

would notwant to. And sametimes sarnething is excluded that we would want to 

count as belonging to the cognitive domain. Here and there I have also tried to 

pinpoint in what respect the approach (as a criterion) is lacking. There are 

certain types of cases that fail to be handled satisfactorily. Where in chapter 2 I 

focused on liberality of functionalism, in chapter 3 I made suggestions a bout the 

sense in which generic system boundary demarcation fails as a criterion of the 

cognitive; in chapter 4, too, I have hinted at certain particular requirements that 

should be met in my arguments against Rowlands' Mark ofthe Cognitive. 

Example tactics might suffice for arguing against existing proposals. But this 

will not do in the search, on my turn, fora plausible criterion of the cognitive, as 

I set out for at the end of chapter 4· If we want to formulate a successful criterion 

of the cognitive, we have to know the conditions for success. This intermediate 

chapter is devoted to spelling these out. I will do so in the form of a set of 

desiderata for a criterion of the cognitive - a checklist that any criterion of the 

cognitive should match. I start with some general preliminaries about the 

origins of the desiderata and any limitations of the list. I then present the 

desiderata themselves, a list of ten in total, with for each en try an explanation of 

why I include it and (with the help of illustrations) a clarification of what I mean 

by it. Finally I take a look forward and camment on the use of the desiderata in 

the chapters that follow. 
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5.2. Preliminaries 

First, I offer some general comments on the why and what of formulating 

desideratafora criterion ofthe cognitive. 

The formulation of a set of desiderata comes forth from the desire to be able 

to systematically assess criteria of the cognitive. As introduced at the start the 

aim is to provide an understanding of the cognitive that is both systematic and 

plausible. To provide a criterion is itself part ofbeing systematic, since it implies 

a concern with applying some single standard across contexts and cases. To be 

systematic a bout what is required for criteria of the cognitive means simply to 

use a single set of standards that should apply to all such criteria. Plausibility 

means, first, as I described it earlier, a criterion that is backed by a plausible 

understanding or vision of the cognitive. What counts as a plausible vision will 

tosome extent always be a matter of intuition. What matters is that there is some 

guiding idea telling us why we should call such-and-such cases cognitive. The 

content ofthis vision will precisely differ across criteria. Since otherwise judging 

what counts as a plausible understanding of cognition is undeniably a vague 

affair this will not be further taken up in the desiderata. 

A second meaning of "plausibility" might be attached to the individual 

desiderata. Most of the desiderata (aside from some more "technica!" ones that 

concern adequacy of the criterion qua criterion of a certain kind) are require

ments that reflect some fundamental intuition we have or might have in relation 

to the concept of cognition. To make it a little more concrete: one of the desider

ata is Ownership, which is meant to reflect the idea that cognition requires a 

subject, and dictates (roughly) that a criterion should not include as cognitive 

processes or mechanisms that are unrelated to sarnething that cognizes. That 

cognition requires a subject, or that subject-less processes can't count as cogni

tive is ultimately a matter of intuition. Of course, when we talk a bout intuitions, 

the immediate question will be: whose intuitions? Will it be my concept of, or 

intuitions about, (cases of) cognition that dictate the terms fora criterion to be 

successful? As has been clear from the start, there are many conflicting intui

tions a bout cases, to the extent that, for example, some accept vastly more liberal 

views than others with regard to the kinds of entities they would accept as 

capable of cognition. What makes the de bate around EC difficult and sametimes 

seemingly definitional is the lack of agreement about cases as well as a bout the 

concept of cognition. Viewed in this light, to start with a set of intuitions a bout 

cases or the concept of cognition that a criterion of the cognitive should respect 

would seem, if not question-begging, to merely introduce yet another point of 
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view of which it is not clear why one should accept it. So what is the status of 

these desiderata? 

First, the desiderata are meant to be very general, and neutral with respect to 

the EC de bate. None ofthe desiderata in this chapter imply the truthor falsity of 

EC30
, and they are not the kind of requirements that we would expect to be cited 

for or against EC. Each individual desideratum is meant to reflect as much as 

possible a basic, shared idea, without attaching to any specific vision of what 

cognition is. 

Second, the desiderata are not based on my a priori intuitions but are in

spired by the theories, examples and arguments discussed in the preceding 

chapters. Some desiderata (such as Ownership) are taken from requirements or 

criteria mentioned explicitly in the literature. Others are designed to cover 

familiar challenges raised in the EC debate; challenges generally recognized by 

both sides. Still others are implicit in arguments that involve pointing out 

undesirable cases or consequences. Though subjected to my interpretation, as a 

rule the desiderata presented in this chapter arebasedon considerations invoked 

in the literature. 31 

In relation to this, third, and most importantly, the idea behind the desiderata 

is not to lay down absolutes or to tell anyone what their concept of cognition 

should be like. Rather, they are best understood as tools for construction and 

analysis. The value of the desiderata is in the set; tagether they represent a range 

of basic intuitions a bout cognition that pull in different directions, and which 

sametimes even appear to conflict. For instance, when discussing Rowlands in 

chapter 4 we saw that in an effort to secureasolid identification of cognitive type 

processes, in terms of being "designed" for making information available, the 

account became unable to support cases where we opportunistically use items 

that have notbeen expressly designed for that purpose. The idea of the desider

ata is to take these different requirements that we might have and see whether 

30 Although the plausibility of Opportunismis mostly tied up with (putative) cases of extended or 
embodied cognition. Counting on one' s fingers is an instanee where one uses sarnething for 
cognitive ease, which EC theorists would cormt as constitutive of cognition. But it is far less 
clear that there are cases where some inner process selected for sarnething elseis adapted fora 
cognitive purpose in such a way that we should call it cognitive. 

Here, too, the Opportunism desideratum might be cited as an exception to the rule, as I was the 
one to invoke it to argue against Rowlands' criterion. Still, this desideratum is not wholly 
fabricated by me but taken as necessary to support a certain class of cases in line with EC. In 
that sense it represents a consideration implicitly invoked in the debate. 
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they can be made to work together. The subsequent discussion will, in effect, 

serve a dual purpose: to conduct a systematic investigation of possible criteria of 

the cognitive and to stimulate reileetion on one's ideas about what cognition is 

(and isn't). 

Finally, some reflections on limitations. I have tried to be comprehensive, but 

undoubtedly the list is incomplete. By which I mean to say: there are undoubt

edly many considerations that go into formulating a decent criterion of the 

cognitive; especially where it might concern very commonsensical notions, not 

everything is made explicit here. Vice versa one might argue that my criteria are 

toostrong in either of the two following ways. 

First, one might argue that l've made it too difficult to satisfy all of the 

desiderata, making the enterprise fail before it has started. Indeed, there are 

tensions and, as we'll see in putting them to work later on, some are quite 

tenacious. My answer is, first, that we should notstart out by compromising, but 

at least try to see if there is a way to accommodate all of them. Second, again, 

success or failure does notdepend on finding the "ideal" criterion. It would be a 

result to show the fundamental irreconcilability of intuitions that seem to be 

plausible on their own account. 

The second way in which the desiderata might be too strong is that it in

cludes desiderata that are unnecessary or contraversial (or more so than I 

thought). My answer is that perhaps it is true some appear more central than 

others. I have tried to identify considerations that play a role in the debate. But 

they might turn out not to be right. Further discussion and application can help 

point out whether they are indeed (un)necessary, or whether for instanee the 

formulation ofthe desideratum neecis to be refined further. 

5.3. The desiderata 

Here follows the set of desiderata. I offer a brief formulation for each, with an 

elucidation of what I precisely mean by it and an explanation of why it is in

cluded. I start with two general "criteriological" desiderata, that is, technica! 

requirements given the kind of criterion we are looking for and its purpose. 

5.3.1. General desiderata 

The first technica! desideratum is meant to capture the fact that we are looking 

for a criterion that, most importantly, says sarnething a bout what are cognitive 
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states and processes. I understand EC as claim a bout where cognition is located, 

which can be either true or false; not as a methodological principle or outlook, 

which would be evaluated according to its usefulness. Saying that EC is a claim 

that is either true or false means assuming that there is a matter of fact a bout 

whether or not sarnething is an instanee of cognition. Our criterion should 

imply for any process or item what its status is, by citing some property or 

fact(s), such that if it applies totheitem in question that item qualifies as cogni

tive. In other words, we are operating from a realism about the cognitive

noncognitive distinction32 . We assume that the category of cognitive processes is 

observer-independent in two ways: a) cognitive processes have some real prop

erty or properties in common; b) the classification - which properties - is 

independent of (current) interesis or purposes. We do not choose to single out a 

set of properties that various things have in common and then decide to call this 

collection of en ti ties cognitive, e.g. because it is useful to classify things in that 

way in this context, while in another context we would do it differently. 

What this means for the demands for a criterion of the cognitive can be 

illuminated by reference to different theories of function. At the same time we 

can see a reason why certain analyses of the concept of function are unsuited for 

our purposes and why, out of the general idea that cognitive processes are 

identified by their functions, it makes sense to look at accounts of proper func

tion. 

Take first Searle's statement about functions: "functions are never intrinsic 

to the physics of any phenomenon but are assigned from outside by conscious 

observers and users. Functions, in short, are never intrinsic but always observer 

relative." (Searle: 1995, 14) 

Searle explains that while it is a matter of fact that objects have a certain 

structure, and that they do certain things (e.g. it is a fact intrinsic to nature that 

the heart pumps blood), when we say additionally that the heart has the function 

of pumping blood we are assigning a certain value that is not intrinsic to nature 

but subjective; we are imposing an underlying value system on nature invalving 

32 Note that what I said does not necessarily imply that sarnething is either cognitive or 
noncognitive. If, for example, a criterion cites a charaderistic that can be present in an item or 
process, it would follow that there can be gradations in the extent to which sarnething is 
cognitive. There can be a grey area in the sense that there are processes that are in between 
cognitive and noncognitive - but not in the sense that there is indeterminacy about cognitive 
status. 
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what is good, or what is useful for us. Searle takes ascription of teleology to be 

user- or observer-dependent - there isn't anything about or in the things them

selves that makes it correct to say they have this purpose - it is a matter of fact 

only with respect to our value system. 

If that is the case then saying sarnething has a certain function is saying 

sarnething a bout how we value it rather than a bout the thing itself. A version of 

this would be to say that when we are doing cognitive science, certain processes 

have value for us in explaining cognitive phenomena. If we would use such an 

understanding of function for our criterion of the cognitive then it wouldn't be a 

criterion that tells us what isoris not cognitive in any objective sense. 

Searle's account is a way of denying teleology in nature. The etiological 

account takes the sting out of teleology in a different way: by naturalizing it. The 

value or purpose of an object here consists in there being sarnething for which 

the object was selected. Here functions are also not "intrinsic to the physics of 

any phenomenon", but they do have a function in virtue of sarnething in reality. 

The systems account of function, or: the approach of functional analysis, 

most famously defended by Cummins (1975), also has a kind of interest-relativity 

built in. Cummins offers an analytica! understanding of functional explanation. 

This starts with the identification of some system capacity that we want to 

explain. Functions are then identified instrumentally in an explanation of this 

overall capacity. Now since, on Cummins' account, which capacity is singled out 

is a matter of (informed scientific)33 interest, which functions we assign ulti

mately depends on our interesis as well. Here it would depend on the context of 

our investigation whether or not we would assign an information-revealing 

function, and thus whether or not we count it as cognitive. 

The first desideratum, then, reacis as follows: 

(1) DETERMINACY: The criterion should identi:fY a property, set of properties, or 

some other feature of reality on the basis of which for every item x, it is an objective, 

context- and observer-independent matter of fact whether or not x is cognitive. 

Sametimes Cummins' account is taken as more strongly interest-relative than there is 
evidence for in the paper. Cummins indicates that there will be senses in which certain 
capacities are more significant than others, and that some analyses (and concomitant fundion 
attributions ) make more sense than others - as judged by scientists informed by their 
practical experience. 
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I now turn to the second desideratum, which involves considerations related 

to the first but with a difference of emphasis. This has to do with the fact that we 

can describe cognitive processes on different levels. We can distinguish the 

personal and sub-personal, or "functional" and implementationallevels. Now we 

might formulate a criterion that applies at the "functional" level - computa

tional, or perhaps representational. Butnotall properties that can be ascribed at 

this level it makes sense to attribute to processes and items at the implementa

tional level. And properties at the more general level might not be specific 

enough to be useful at the implementationallevel. In the EC de bate there can be 

discussion a bout where some cognitive processis implemented. Identifying the 

process at the higher level does not mean we have identified the process at the 

lower level, and it is the implementational level that matters for localizing the 

cognitive. 

To illustrate the first point, take the classic Mark of the Men tal: intentionality, 

also sametimes called "aboutness"; the idea is that what is distinctive a bout the 

mental is that it can be directed at, or about, an object. Indeed, this impression is 

clearest in our experiencing our own mentality. But clearly it doesn't make sense 

to apply the property ofbeing a bout sarnething on the physicallevel. 

An illustration of the second point we find in Adams and Aizawa's attempt at 

a specification of the intentionality Mark of the Mental in their Mark of the 

Cognitive, to the effect that a process is cognitive only if it involves non-derived 

content. The discussion between Adams and Aizawa and Clark nicely shows that 

sarnething goes wrong in the applicability of the criterion. Adams and Aizawa 

propose that part of "what distinguishes genuine cognitive processes from 

noncognitive processes is that cognitive processes involve non-derived, rather 

than derived, representations." (Adams and Aizawa:2oo8, 32) They argue that in 

the Otto case, the representations in the notebook have derived, conventional 

content. Since cognitive processing is characterized by nonderived content the 

manipulations of the notebook aren't cognitive processes. Clark (2oro) notes 

that Adams and Aizawa do not clarify much a bout what non-derived content is; 

or what it means to say that some process or state is intrinsically contentful. 

Aside from this he points toa concession by Adams and Aizawa to the effect that 

though there is non-derived content in cognitive processes, i t's not clear to what 

extent every part of the process must involve non-derived content. Clark seizes 

this opportunity to say that external resources might be proper parts of cognitive 

processes even if it itself does not have intrinsic content. A more significant 
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reply, perhaps, is Clark's more "radical" one that what makes any symbol mean

ingful is only understood in the larger system: 

[Just[ because the symbols in the notebook happen tolook like words of 

English and require some degree of interpretative activity when retrieved 

and used, that need not rule out the possibility that they have also come to 

satisf)r the demands on being, given their role within the larger system, 

among the physical vehicles of intrinsic content. (Clark: 2orob, 87) 

The problem with Adams and Aizawa's criterion is that "involving non

derived content" (aside from the vagueness of"involving") is properly considered 

a property of the process as a whole. Is it a reasonable conjecture that a brain 

process, rather than an external process, realizes a process with non-derived 

content? When do we know? What counts as a reasonable defeater of the claim 

that some physical process involves non-derived content34? We need a criterion 

that operates on the level of implementation, too. 

So: 

(2) PARTICULARITY: The criterion should apply (in the manner specijied in (1)) to 

each particular, significantly distinguishable unit at different levels of description. 

This is a specification of (r) that is, I think, of particular value, and equally 

underestimated, in the EC de bate. 

5.3.2. Topic· I content·related desiderata 

I start this section with a desideratum that is in fact somewhat halfway between 

a "technica!" desideratum and a topic-related one. This desideratum is about a 

criterian's ability to properly type-identify cognitive processes. This means both 

sarnething a bout the functionality of the criterion as such and in application to 

the cognitive domain. Again, this is somewhat similar to (r), but conceptually 

distinct. Basically what it means is that our criterion should distinguish between 

different kinds of processes, along the lines of common sense. Basically put, even 

if we' re not sure whether Otto's manipulation of his notebook is or is not (part 

of) a "properly" cognitive process, we know at least that it is not a digestive 

34 I think this exposes a problem with "objectifYing" representations as pertaining to particular 

physical processes (rmder a different description). 

100 



lnterlude: desideratafora criterion of the cognitive 

process. A criterion of the cognitive should say sarnething a bout what makes an 

item an item of that (cognitive) kind, matching our common-sense divisions 

between kinds of things. That's the technica! bit. The topical bit is that it should 

be a plausible type identification for cognitive processes. Rowlands' information

processing j information-revealing criterion is an example of a move for type 

identification. I t's being good depends on whether these forms of information

processing makes sense for identifying cognitive processes, next to whether the 

lines around the category coincide more or less with our common sense catego

rizations. 

(3) TYPE ID ENTIFICA TI 0 N: the criterion identijies what it is fora process to he of a 

cognitive type in a way that a) respects common-sense distinctions between dijferent 

types of items; h) is recog~tizahly identijying a cognitive type 

The fourth desideratum is related to the third insofar as it partially covers the 

same kinds of cases. In chapter 3 I argued that systems-based criteria are inade

quate because, basically, they can't distinguish between "relevantly" cognitive 

processes and other process that contribute or causally relate to a cognitive task 

or cognitive phenomenon. So, in the simple counterexample to the contribution

plus-system-demarcation criterion I used the example of respiratory processes, 

that are integrated and contribute to cognitive tasks. This represents a failure on 

the technica! aspect of (3). But specifically, in this case, the reason is that no 

distinction has been made between tributary contributions and "properly" 

cognitive contributions. Aside from excluding, in chapter 3 we also encountered 

the problem about excluding background conditions. Some items that we want 

to exclude with this desideratum happen also to be items of a different kind. In 

other cases there might not be much of a type categorization as with respiratory 

processes, like with the rays of the sun. A further criterion that focuses specifi

cally on excluding background conditions and tributary contributions also brings 

to our attention that processes that satisfy the type identification aspect for 

cognitive processes, e.g. being an instanee of information processing, while 

having the right character, can in principle also be background conditions rather 

than "relevantly" cognitive processes. The fourth desideratum: 

( 4) RELEVAN CE: The criterion shoukl he ahk to distinguish processes with special 

relevanee for the peifonnance, or "properly" cognitive processes, from tributary proc

esses and background conditions 
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The next desideratum is inspired by a reason for introducing proper func

tions. This may look like I'm begging the question in favor of a proper function 

account but it is not: it is, I think, valid as an observation about the considera

tions that are relevant for type identifying (biologica!) items more generally (you 

may challenge it on general grounds). The observation is this: we can qualify 

things as being of a certain kind without them performing the functions that are 

associated with being of that kind. So, a heart is a heart and has the function of 

pumping blood even if it is not doing that, hasn't clone it fora long time, or has 

ceased doing it. A sperm cell has a function, but it rarely actually perfarms it 

(Millikan's example; see Millikan: 1984, 34). The lesson is that we should nol 

require of sarnething for it to be (part of the) cognitive that it actually does some 

particular thing or has a certain result. We can use an example to show that this 

holcis for the "cognitive" category. If I am doing a calculation and do sarnething 

wrong, so that I end up with the wrong result or no result at all, this doesn't 

mean that I haven't been calculating. So: 

(5) MALFUNCTION: The criterion should not have the identijication of an item 

(taken) as (part ofthe) cognitive depend on its having resulted insome particular 

effect. 

When we are talking about objects, structures or mechanisms, it might same

times make sense to say that it is so-and-so anitem regardless of whether it does 

anything at all. As in Millikan's example of the heart. This makes little sense for 

processes, as a process implies that there is some activity going on and it will 

invariably have some effect. What this desideratum requires is more specific: 

that a process's cognitive status can't be required to depend on some specific 

effect occurring or it actually leading to some specific outcome. Maybe my 

calculation results in an output of the right kind (i.e., a number) but it is the 

wrong output. There is an element of success and failure here: I am not achiev

ing the result at which my activity is aimed. Putting the finger on it we can say 

that Malfunction implies that if an item is identified as cognitive in virtue of 

some relation to a specific effect or outcome, it can't be required that this spe

cific effect actually occurs or that the activity of the item results in that specific 

effect. This may be for different reasons, either because the item itself is mal

functioning (for processes: sarnething is malfunctioning so that the process is 

wonky), or because other conditions required for this effect to occur are absent 
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( sarnething that we saw Rowlands appealed to as well in his description of the 

benefits of a notion of proper function). 

We now turntoa subset of desiderata that is concerned with putting appro

priate limits on the cognitive domain. This is a general challenge for EC 

theorists, and it is achallenge that takes different forms. I've touchedon these 

different versions mainly in chapter 4· This chapter is also the main souree of 

the distinctions that lead to the formulation of these desiderata (as well as the 

on es that follow). 

First, a desideratum that comes almost straight from Rowlands, at least its 

name does. In conneetion to the "ownership" condition in his Mark of the 

Cognitive, Rowlands argued that cognition requires a subject. Rowlands' aim with 

this is to counter the cognitive bloat problem (type r). Reeall the telescape 

example. What is wrong with the unused telescope, Rowlands argued, is that 

there is no subject involved. There is information-processing, and it has the 

function of making information available (by means of producing a representa

tion), but surely the processes in themselves are not cognitive processes when 

there is no subject to benefit. This desideratum ties in with the issues identified 

in Chapter 2 as well. A simple computing device may instantiate a Turing Table 

that relevantly mirrors the causal role profiles of certain mental states. Why 

should we nottake such a device to instantiate a cognitive system? Intuitively 

this has sarnething to do with the computer not satisfying certain (which?) basic 

requirements for counting as a subject35. 

(6) OWNERSHIP: The criterion must not identify processes as cognitive that are 

without a subject - a designated beneficiary. 

A noteon the term "subject". This term is fraught with associations- about (a 

certain level of) consciousness, about agenthood in the strong (moral) sense. I do 

notwant to commit to any such strong notion, and neither did Rowlands intend 

this. Rowlands does elaborate on an understanding ofwhat ownership is, which 

involves intentionality as seeing-through - suggesting that experience (percep

tion) is central to the kind of subject that can own cognitive processes. I want to 

35 Note, though, that on the China Brain problem there is a subject that benefits- who is radioed 
the outcome- and that this qualifies as a case of"ownership" in Rowlands' sense. One reason 
why it would not count as cognitive on Rowlands' criterion is likely that "the people of China" 
does nothave any kind of proper fimction. 
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be neutral here - not require, a priori, consciousness or experience, but (as the 

desideratum states) a beneficiary. This is a point, I think, on which our intui

tions a bout cognition are rather flexible. It is still not entirely clear whether, for 

example, insects have consciousness. Do they cognize? Would the question 

whether or not insects are conscious make a difference for our judgment of 

whether or not they can cognize? I would not venture a judgment on these 

issues now, and we lose nothing by being noncommittal at this point. 

The next desideratum is to reflect another aspect of "ownership", which is the 

actual causal conneetion among processes j structures belonging to the agent, 

or: the sense in which the process is causally connected to the agent. The prob

lem with the telescape case, as I argued, is not just that there is no designated 

subject (my process or samebody else's) but also that it is kind of a free-floating 

process. Ownership is a bout there being a (particular) beneficiary of a processor 

item('s activity). But it seems we also want there to be a causal connection. These 

are conceptually distinct, and are also not jointly satisfied - sarnething can be 

causally connected to me or my processes without my being the beneficiary and, 

as will become clear in chapter 6 there arealso cases where there is a beneficiary 

but no causal conneetion (and arguably nota case of cognition as a result). So: 

(7) CONNECTEDNESS: The criterion should not include as cognitive processes that 

are causally isolated from bath other cognitive processes and any subjeet's cognitive 

phenomena. 

Then we remain with another typical cognitive bloat problem, the second 

version I discussed in chapter 4: the problem of (rampant) expansion. Having a 

eaus al connection, and ha ving a beneficiary at the end of that causal chain, is not 

enough to distinguish among the informational processes those that are appro

priately cognitive from those that are not. Relevanee can have some part to play in 

solving this problem - providing a way to identify some (informational) proc

esses as background conditions. But, again, for conceptual clarity I think it is 

worthwhile to put in as a separate desideratum that specifically addresses 

cognitive bloat (expansion): 

(8) BOUNDARY DEMARCATION: The criterion should imply a cut-offpoint that 

limits the items that are (part of the) cognitive to within a reasanabie range, prevent

ing unchecked cognitive expansion. 
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What is a "reasonable" rangewillof course be a matter for de bate. But we willat 

least be able to agree in extreme cases. The inclusion of communicating servers 

on the other side of the world, for example, is not the typical case that even EC 

theorists would want to include. A remark on the relation to system boundary 

demarcation. We saw that Rowlands appeals toa notion of coupling or integra

tion to counter the objection of (rampant) expansion. But if this is part of what is 

needed to appropriately distinguish the cognitive from the noncognitive, it neecis 

to be specified further and its place within the criterion determined. I deelare 

that it is preferabie to not use ad hoc patches but suitably integrate such a condi

tion into a comprehensive criterion. 

The final pair of desiderata is nota bout limiting but a bout including - a bout 

allowing a certain flexibility in the category of cognitive items. The first of these 

is to meet the intuition that new (types of) processes can be or become (part of 

the) cognitive. One EC-dependent reason for including this is the impheation for 

external items. Technologies, including cognitive technologies, develop all the 

time. According to EC these can become (part of the) cognitive. So, EC must not 

be committed toa fixed set of cognitive (type) items, but allow this category to be 

updated. A non-EC-related reason is that we want to include items on their 

merits and not on the basis of how long they've been around. A common objec

tion to teleosemantics, the view that the content of mental states is determined 

by their evolutionary purpose (I will touch upon this idea more extensively in a 

further chapter), is that it implies of two persons who are identical physically, 

but one of which has an evolutionary history and the other was randomly as

sembled just now, that whereas the former has thoughts the latter doesn't. It 

would be nice ifwe could avoid having this make a difference. However, I won't 

pre-commit to any specific time frame for novelty. 

(9) NOVELTY: The criterion should allow the category of cognitive items to he 

updated, to allow navel (type ortaken) items to he included as (parts of the) cognitive. 

The final desideratum is perhaps a contraversial one. I have used a version of 

it in my argument against Rowlands. It requires of a criterion that it allows as 

cases of cognition processes or items in virtue of being employed in a certain 

way. 

(w) OPPORTUNI SM: The criterion should allow the manner in which an item is 

emplayed to make a dijference for whether or not it is cognitive. 
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I think some version of this desideratum is correct. What role a token process 

plays is important. The main question is how far we want to go with this. The 

walking around the corner example is debatable. However, it should make no 

difference if I use an artifact as part of my cognitive process whether it has been 

designed as such or not. What matters here is what I (or my other processes) 

employ it for. 

5.4. Looking forward 

In this chapter I have presented and defended a set of ten desiderata for a 

criterion of the cognitive. I will use these desiderata in the chapters that follow to 

facilitate the evaluation of different proposals for a proper-function based 

criterion of the cognitive. The desiderata will be used in somewhat different 

ways. In chapter 6, I offer a number of ways to understand a proper function 

condition in terms of the etiological account. For the construction of the cases 

themselves I refer to the literature on etiological proper functions (mostly 

Millikan). I start with a systematized version of the understanding employed by 

Rowlands. The desiderata are used to evaluate this, in so doing pinpointing more 

precisely where the problems are with this account. Then I develop successive 

modifications aimed at better satisfying particular desiderata (but always as 

afforded by Millikan's framework). In the end I include a table of how different 

scenarios match with the desiderata. In chapter 8 I use the desiderata for a 

precise formulation of challenges for the self-maintenance account, and then 

suggest modifications in order to overcome it. 
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four scenarios 

6.1. Introduetion 

I started chapter 4 with a brief discussion of teleofunctionalism as a possible 

"midway" alternative to existing approaches for an (EC-friendly) criterion of the 

cognitive. For reasans affered by Sober, and others mentioned in chapter 5, we 

need sarnething more than a Cummins-type systems function account. The 

logical alternative is an etiological theory of function: the other major popular 

approach to analyzing function, which (roughly) understands functions in terms 

of selected effects, and promises to do many of the things that a Cummins 

account can't do. The most well-known etiological account, and apparently the 

default choice for philosophers when they need a notion of normative function, 

is Millikan's account of proper function. Rowlands refers to Millikan's account 

when he explicates his condition to the effect that cognitive processes should 

have the proper function of revealing information to a subject. I identified some 

challenges to straightforward application of a notion of (direct) proper function

construed as that which a process is designed or selected for - in this context. 

My next step will be to provide a more in-depth investigation of Millikan's 

apparatus and how we might put it to work in formulating a criterion of the 

cognitive. 

This involves, in general, spelling out the circumstances in which we might 

ascribe a "cognitive" proper function to an item according to the theory, and 

seeing what this amounts to with respect to our desiderata. The aim of this 

exercise is to determine, first, whether inclusion of a proper function condition 

is possible in a way that respects each of the desiderata. This means to determine 

whether inclusion of a proper function requirement by itself as part of a criterion 

of the cognitive doesnotmake it impossible for certain desiderata, or combina

tions of desiderata, to be satisfied. The main reason I say this is that there is a 

(not imagined) possibility that on spelling out such a criterion we find that we 

can only accommodate one desideratum by vialating another. The constraints 

imposed by use of a (Millikan's) account of proper function may make for 

particular tensions between desiderata, such that even if the desiderata in 
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question are not incompatible a priori, there is no way to interpret the proper 

function requirement in a way that accommodates both desiderata. This chapter 

tests the etiological account; but this and the next chapters at the same time 

constitute an a posteriori compatibility test for the desiderata. 

Next to assessing compatibility, thesecondaim of the exercise in this chapter 

is to determine to what extent a proper function requirement suffices for satisfy

ing each of the desiderata. This will help to determine which desiderata can be 

met by a notion of proper function alone, and hint at the shape of any additional 

conditions needed to fill out a criterion of the cognitive. 

Within the context of a vision of cognition along Rowlands' lines, the starting 

point is that proper functions are to be ascribed to processes; likewise, our 

assessment will praeeed on the basis that the condition requires of a process that 

it has a proper function of a roughly information-revealing type. 

In section 6.2 I characterize Millikan's account, characterizing the notions of 

direct proper function and derived proper function. In section 6 ·3 I describe and 

analyze the reasans we might have for including a proper function requirement, 

both in terms of Rowlands' remarks and what might be reasans to do so in 

gener al. In section 6-4 I describe four scenarios for interpreting the proper 

function condition, partly on the basis of what Millikan's account affords with 

direct and indirect proper functions. I start in section 6-4.1 with a scenario 

intendedas a systematic version of Rowlands' use of the notion, the bottorn-up 

approach. I argue that this scenario (r) introduces an unhappy tension between 

the different desiderata; (2) is not very successful with respect to the desiderata, 

including those that reflect the very reasans for introducing a proper function 

approach, namely safeguarding the normative dimensions involved in type 

identifying cognitive processes; and that it leaves a large gap with respect to 

Ownership. I introduce a modified version of the bottorn-up criterion, basedon a 

subject-relative reinterpretation of "P has the proper function of making infor

mation available to the subject of P". However, even if it does solve Ownership, it 

doesn't solve the other problems. I then introduce, in section 4.2, a type of 

scenario based on Millikan's notion of derived proper function. Besides the 

agent-relative reinterpretation of "revealing information to", this introduces a 

further agent-relativity by requiring either production or utilization according to 

the proper functioning of an agent's innate cognitive mechanisms. I evaluate 

both scenarios relative to the desiderata. I argue that the utilization scenario is 

overly liberal; the top-down production scenario emerges as the most proruising 

candidate. I include an extensive concluding section, where I provide a table with 
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an overview of the "desiderata profiles" of the different scenarios, for a clear 

com parison of their performance. 

6.2. Millikan's account of proper function 

6.2.1. General context 

Millikan (r984) develops a notion of proper function that receives a selectionist 

etiological analysis. This means, roughly speaking, that the function of an item 

is determined by what its ancestars have been selected for. Millikan's account 

thereby fits into a particular tradition of function theories; at the same time 

occupying a special place in it because of the purpose - naturalizing mind and 

language- for which it was designed. I start briefly with some context. 

The term "proper function" in Millikan's usage refers to the idea that we are 

interested in the function of an item. This goes further than simple con tribution 

to an effector the earlier mentioned Cummins-type function, according to which 

any of an item's effects can count as a function. A proper function denotes not 

just anything that an item might do but its pwpose; what it is for, or what it is 

"supposed to" do. Wright (1973, 1976) presenled the general form for an etio

logical analysis of function statements. The analysis departs from the 

(teleological) idea that when we attribute a function, we are giving the reason for 

that item's existence. So, loosely, when we say that a can opener is (there) for 

opening cans, we say that the can opener is there because it opens cans. Wright's 

basic form ula is as follows: 

The fundion ofX is Z iff: 
(i) Z is a consequence (result) ofX's being there, 
(ii) X is there because it does (results in) Z. (Wright: 1976, 81) 

The etiological account gives a causal analysis of this "because", saying that, for 

instance, the fact that can openers open cans plays a causal role in the presence 

of (a) current can opener(s). It, furthermore, understands this causation histori

cally: X's doing Z in the past has caused X's presence. The historica! move 

effectively means that we can understand items to have purposes, and to have 

these purposes play a role in the explanation of the item hearing the function, 

without having to resort to either final (or backward) causality or a divine power. 

In the case of artifacts like the can opener, the usual analysis is that the function 

is derived from the intention of its designer: it is there because the designer 
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intendedit to do Z. The historica! interpretation also opens the way toa natural

istic analysis of biologica! functions, through the mechanisms of selection and 

reproduction. M uch of the subsequent focus of defenders of an etiological 

account has been on explicating further the concept ofbiological function in this 

direction. The reason is that teleology in nature has always seemed to be espe

cially problematic, while in the case of artifacts we seem to have a ready way of 

understanding it36 Some etiologists (e.g., Godfrey-Smith: 1993, 1994) have 

focused exclusively on biologica! function. Others (Neander: 199ra, 199rb; 

Preston: 1998a), maintain an explicit duality intheir explications of function- in 

terms of natural selection for biologica! items, and in terms of intentional 

selection for artifacts.37 

Millikan (r984)38, in contrast, proposes a single framework of teleofunctions 

that applies across the board to different kinds of items - from biologica! struc

tures to artifacts to language forms. Millikan's primary interest is not to analyze 

the (common sense or biologica!) concept of function; rather, to provide a 

theoretica! concept of natural purposes with which she can capture different 

36 As others have pointed out (e.g., Preston: 1998b; Houkes and Vermaas: 2010), the notion of 
teclmical fundion isn't quite so neat as many have for a long time assumed. Houkes and 
Vermaas's treatment in particular engages with challenges specific to artifact fimctions, such 
as: whose intentions (the user's or the designers) are relevant for detennining function, and 
how do fimction, structure and intentions hang together? Their answer lies in the develop
ment of an action-theoretical framework based around the notion of a use plan. 

37 There are others (e.g., Preston: 1998b, 2000; Griffiths: 1993) that develop parallel or 
"complementary" views of artifact and biological function, in tenns of hwnan and natural 

selection, though without necessarily identifYing human selection with intentional selection. 
Griffiths (2003) for example emphasizes that artifact selection can be non-intentional, or trial
and error, as well. The contrast between such accormts and Millikan's is less clear-cut, but 

what seems particular about Millikan' s account is that she provides a generic defmition for 
fundion that emphasizes a copying relation. Vennaas and Houkes (2003) distinguish 
etiological theories of artifact fundion on two dimensions: reproduetion versus non
reproduction and intentionalist versus non-intentionalist. They conclude a non-reproduction 
intentionalist account is needed for the teclmical domain, in contrast to the reproduetion non

intentionalist accormt usually maintained for the biological domain. They also argue that 
reproduetion theories like Millikan's fail as conceptual analysis for the technical domain. See 
Preston (2009) fora discussion of different developments of etiological views in relation to 
artifacts. 

38 Millikan's (1984) 'Language, thought, and other biological categories' contains the original and 
most detailed presentation ofher account. All references in this section are to this work, unless 
othePNise specified. 
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phenomena under a single umbrella. Her ultimate aim is to naturalize the 

intentionality and content of language and thought. Although clearly there are 

links to our enterprise of characterizing the cognitive, I will only touch upon 

teleosemantics in a sideways manner. My focus will be on Millikan's broader, 

technica! apparatus. 

In the remainder of this section I present the details of Millikan's account, 

starting in the next subsection with the notion of direct proper functions. The 

exposition is quite extensive; this is needed to lay the groundwork for my discus

sion in this chapter and the next. So I hope the reader will bear with me. 

6.2.2. Direct proper fundions 

The primary sensein which anitem can have a function on Millikan's account is 

by having a direct proper function. Direct proper functions accrue (only) to items 

that are part of a reproductively established family. First-order reproductively 

established families are families of items that are (successive) reproductions of a 

first or model item. An item A is a reproduetion of an item B when they have 

properties in common, and their having these properties in common is ex

plained by a law such that if A had been different. B would have been different 

as well (2o). Millikan's exemplar is a copying machine. If you put a piece of 

writing under a copier, out rolls sarnething that is similar in (relevant) character 

to the original. Also, if the original had been different, the copy is necessarily 

different in the same way. Many different kinds of items are copies in this sense. 

For instance, an artifact can be a reproduetion of a prototype. A genetic profile is 

a reproduction. But also imitated behaviors, gestures and routines, and language 

tokens count as reproductions in this sense, and can have a proper function. 

Organisms and organs are not reproductions because they are not directly copied 

from each other. But they can have proper functions as memhers of secanci

order reproductively established families. To explain this, the notion of a direct 

proper function neecis to be given first. 

Where m is a member of a reproductively established family R and R has 
the reproductively established or Normal character C, m has the fundion F 

as a direct proper function iff: 

(1) Certain ancestars of m performed F. 

(2) In part because there existed a direct causal conneetion between having 
the character C and performance of the function Fin the case of these an-
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cestors of m, C correlated positively with F over a certain set of items S 

which included these ancestars and other things not ha ving C. 

(3) One among the legitimate explanations that can be given of the fa ct that 
m exists makes reference to the fa ct that C correlated positively with F over 

S, either directly causing reproduetion of m or explaining why R was pro

liferated and hence why m exists. (28) 

Briefly, a reproduetion with a certain character counts as having a proper func

tion if it has been reproduced because this character was, in its predecessor(s) 

associated with some (relatively) advantageous effect. For example, a current 

token of a heart has the function of pumping blood because it was reproduced 

from earlier tokens in virtue of these ancestor tokens being relatively good at 

pumping blood. 

Direct proper functions also accrue also to a class of items that are notdirect 

reproductions, though still copies in a sense: memhers of higher-order reproduc

tively established families. Such families are sets of similar items that are 

produced by memhers of the same first-order reproductively established family, 

when it is that family's direct proper function to produce either items of that 

kind or items that match earlier items (24). Organs and organisms belong to 

higher-order reproductively established families; they are not reproduced di

rectly, but via the genes, which are directly reproduced and have the proper 

function of producing organisms and their parts. In accordance with evolution

ary mechanisms, we can also explain such items as being reproduced because of 

what their ancestars did. For example, the way in which the heart's ancestars 

circulated blood gave them a selective advantage, which explains (in accordance 

with evolutionary mechanisms) why the responsible genes were passed on and 

thus why this heart exists; so the heart has pumping blood as a direct proper 

function. 

An item need not be limited to a single proper function on Millikan's ac

count. One reason is that there may be multiple quite different functions that 

play a part in explaining that item's reproduction. For example, feathers serve 

both the purpose of flight and of isolation. But an item can also serve several 

functions simultaneously in, so to speak, a single chain; functions that intheir 

performance also constitute the performance of another function, further along 

the chain. Millikan calls these serial functions (35). She offers the example of a 

heart: the heart pumps blood, causing oxygen circulation, ... eventually helping 

the brain to think properly. Of course not all of these functions we want to call 

the proper function of the heart. Millikan appeals to a notion of explanatory 
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proximity to make the required distinction. All else that the heart does (or has 

clone in the past contributing to its selection) it does in virtue of its pumping 

blood. Millikan also distinguishes a class of focused functions; these are distal 

effects that are the primary reason for an i tern's being selected. In such a case, 

the other functions it perfarms are important only because they are steps to

wards the focused function. An example Millikan offers is a brake pedal which 

has as a proper function bothits immediate effect- e.g. rnaving the piston- and 

the distal effect of braking the car. But braking the car is the relevant function. 

S imilar considerations allow us to characterize the proper function of the he art 

as circulating the blood as well - effects only start to diverge after that. 

6.2.3. Normal explanations, Normal conditions 

Another important notion in Millikan's account is the notion of a Normal 

explanation. This was mentioned briefly in the characterization of higher-order 

reproductively established family. A Normal explanation is "an explanation of 

how a particular reproductively established family has historically performed a 

particular proper function". (33) This explanation appeals to the features of the 

family and the conditions in which it has historically been when performing the 

function, as well as generallaws, to explain how the function was performed in 

the past. Normal explanations can be more or less proximate; depending on the 

level of detail one involves in the explanation. A Normal explanation gives us the 

set of conditions under which an item can be expected to perfarm its proper 

function; given that these were the conditions under which the item was origi

nally selected. "Normal" is written with a capital letter to distinguish it from 

statistica! or average sense of normality. Normal conditions need not be the 

conditions under which most of the memhers of a reproductively established 

family have been. (34) This is relevant because it shows us that it need not be the 

case that an item that has a proper function will perfarm it very frequently; 

turned around, that its regular "outcome" should be in accordance with its 

function. Millikan offers the example of a sperm cell: most of these never 

actually perfarm their (less immedia te) function of fertilizing an egg cell, be

cause most wil! nol be in the (highly lucky) conditions under which their 

ancestor was reproduced. 
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6.2.4. Adapted devices and derived proper fundions 

In addition to the class of direct proper functions, Millikan also acknowledges a 

class of derived proper functions. We already saw that notall items we ascribe 

proper fundions to are themselves reproductions; memhers of higher-order 

reproductively established families are, however, still copies in a derivative sense 

in that they share a character with their ancestors, and so possess the direct 

proper functions associated with that character. Butnotall items that we might 

ascribe a proper function to are copies in even this derivative sense. A favorite 

example ofMillikan's, which I will refer to throughout this section, is the exam

ple ofthe chameleon (39). A chameleon's skin can change to fit its environment. 

Say the chameleon sits on a brown patch and its skin turns brown. We can ask 

legitimately: why does the chameleon's skin turn brown? And answer: for 

camouflage against predators. But the co lor of the chameleon's skin is not a 

reproduetion of an earlier color; it even need nothave been that color before. For 

this kind of case Millikan introduces relational and derived proper functions. A 

relational proper function is a direct proper function of a particular kind: "A 

device has a relational proper function if it is its function to do or to produce 

sarnething that bears a specific relation to sarnething else" (39). In the case of 

the chameleon, there is a device (mechanism) that has the proper function of 

producing a skin color that matches the color in the environment. Another 

example of a device with a relational proper function we find in bee dances. Bees 

perfarm dances after foraging that communicate the location of nectar to fellow 

bees. The dances are intricate movements that vary with direction, quantity, 

quality, and distance of the nectar. The bees have devices that have the function 

of changing the movements made in relation to, or as a function of, these 

dimensions. (39) 

A device that has a relational proper function can, then, be supposed to do or 

produce a particular thing given the particular state of its environment. (4o) 

What it is supposed to do at that point is its adapted proper function (adapted to 

that particular context). The thing it produces Millikan calls an adapted device. 

The adaptor is what it is supposed to be adapted to. So, in the case of the chame

leon a particular skin color is an adapted device, and the adaptor is the color in 

the environment. We may suppose that there are particular adaptors that a 

mechanism is sensitive to (like direction, quantity ... for the bee dance); it is its 

proper function to produce sarnething particular given the value ofthe adaptor. 

Adapted devices have derived proper functions, which are derived from proper 

functions their producer has other than the proper function to produce the 
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adapted device. (4r) For example, the mechanism of the chameleon has the 

proper function of camouflage. It perfarms this proper function by means of 

producing skin colors that match the environment. The adapted device, as a 

means to camouflage in a particular circumstance, has this as a derived proper 

function. An adapted device can have two kinds of derived proper function. The 

invariant derived proper function, which is derived from the proper function of 

the producer; in the case ofthe chameleon, camouflage. And the adapted derived 

proper function, which is derived from both the producerand the adaptor. This 

is the specijic thing that an adapted device is supposed to do given the state of the 

adaptor. So, the purpose of a particular form of bee dance can be to send the 

bees north; given that that is where the nectar is. The chameleon's skin does not 

have an adapted derived proper function. 

An adapted device can be maladapted, either because of malfundion of the 

producing device or because of abNormal conditions. Regardless, it still has the 

same adapted and invariant derived proper functions (see p. 43) which derive 

from what the producing device is supposed to do. So, if we ask why a chame

leon on a red surface turns yellow, we explain how turning the same color as the 

background helps to ward off predators, and add that the mechanism is not 

functioning properly. 

Finally, adapted devices need not be direct products of memhers of reproduc

tively established families. They may also be produels of adapted devices 

themselves; and can have multiple functions as a result. Millikan presents an 

example of conditioned behavior in rats. A ra t's pushing of a bar bears a certain 

relation to the light coming on. We might say that there is a program that has as 

a proper function to produce such relational behavior; Millikan explains: "This 

program is not a reproduction, and it was not hard-wired into the organism at 

birth". (46) Rather, there is sarnething further which has as a proper function to 

produce such items. Millikan hypothesizes that the behavior program is towards 

reduction of a particular need (say, hunger) - and that "The built-in apparatus 

responsible has a direct invariant proper function - reduction of such neecis -

that it perfarms by producing first adapted devices - adapted programs for 

behavior." (46) If this story is correct, a particular pushing of the bar has need 

reduction as an invariant derived proper function; but it also has the proper 

function to reduce hunger, and the proper function to bring forth a morsel of 

food. Artifacts also have derived proper functions from different levels. Artifacts 

have proper functions deriving from the proper functions of designer's inten

tions - themselves products of a reproduced mechanism with a relational proper 
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function - as well as proper functions deriving from the proper functions of a 

user's intentionsjbehaviors in any particular context of use. 

6.3. Applying Millikan's theory- introduetion 

First, let us briefly consider the context in which Rowlands introduces Millikan's 

notion of proper function. He explicitly introduces the notion in order to cover 

the nonnative aspects of the concept of cognition. The stated main consideration 

for talking about proper function is that sarnething is cognitive not merely 

because of what it does, but (also) because of what it is supposed to do: "Cognitive 

processes can function well or badly, properly or improperly" (Rowlands: 2oro, 

n2). Rowlands further mentions several possible "manifestations" ofthe distinc

tion between what a processis supposed to do and what it does. All of these are 

implications associated with the notion of a proper function, regarding the 

circumstances under which a process can or cannot be expected to perfarm its 

function. 

Given that this kind of normativity is an important aspect of cognition, a 

notion of proper function makes sense. However, Rowlands does not make 

explicit why he thinks including this kind of normativity is important in the first 

place. He offers no arguments for statements to the effect that - perhaps in 

parallel with biologica! items such as hearts - "cognitive processes are defined in 

terms of what they are supposed to do" and "defective cognitive processes are 

still cognitive processes" (Rowlands: 2oro, rr3). The proper function condition 

looks like an add-on to safeguard some general intuition related to (biologica!?) 

cognitive mechanisms. It is not clear, in particular, how the proper function 

requirement follows from, or indeed fits into, his overall (activity-oriented) 

account. 

In what follows, I first consider some of the general reasans for requiring 

that cognitive processes are defined in terms of what they are "supposed" to do; 

both for Rowlands and more generally. I then briefly consider some potential 

difficulties associated with the notion of a proper function in the present context. 

This will be the starting point for a discussion of two approaches to understand

ing the proper function condition, which will be judged on how well they 

perfarm on the desiderata. 

I wish to include a preliminary note a bout the status of cognitive processes in 

relation to the mechanisms that, in Rowlands' terminology, "realize" them. Both 

of these can be characterized as the means by which a certain input is trans-
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formed into a certain output. "Mechanism" is associated with an organization of 

parts - e.g., the mechanism of a doek. "Process" is associated, in this context, 

with the action of these parts (describable at different levels) such that they lead 

to that outcome. Millikan speaks mostly about mechanisms being the bearers of 

proper functions. But processes can also be ascribed function; albeit that there is 

a sense of duality that isn't there for mechanisms. A certain activity or perform

ing a certain process sametimes is the function of a mechanism; thus, a process 

can both he and have a function. In this case, the proper function will refer to 

some further effect that the processor mechanism is "supposed to" produce. For 

instance, the function of the heart (under one description) is to pump blood; 

pumping blood has a further function (circulation) that is also a function of the 

he art. Conceived in this way, we can assume that a possible explanation of why a 

process does nothave the effect that it is supposed to have is because of a defect 

in one of the partsof the mechanism. A separate issue is how processes acquire 

proper functions. In principle, for attributing a proper function the same rules 

need to apply as with respect to entities or mechanisms. So, processes can be 

ascribed direct proper functions only when they themselves are reproductions of 

earlier token processes with a similar character, these earlier processes having 

had been reproduced due to an effect associated with those processes (for 

example: imitated procedures). It is not sufficient that its containing system or 

vehicles are reproductions for a process itself to qualify as having a direct proper 

function. 

6.4. Reasans for choosing proper functions, and a eh allenge 

On to the reasans for including normativity. There are two benefits associated 

with "supposed toversus doing" in relation to characterizing the cognitive. The 

first of these concerns the idea of malfunction. In the extreme, on Millikan's 

account, anitem can have a function without (ever) doing what it is supposed to 

do39 . In the context of an activity-based account, we would be able to characterize 

39 Or even, in the most extreme case, when none of the present tokens of a certain type do what 
they are supp;::>sed to do, either through collective malfimction or because the right circum
stances fail to obtain. The latter is connected to Millikan's hlstorical understanding ofNonnal 
conditions: the Nonnal explanation for how an effect was brought about that contributed to the 
reproduetion of an item refers to circumstances at that time. If present conditions differ from 
the Nonnal ones, these items would not lose their fimction. They would, barring malfunction, 
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an activity as of a certain type in terms of what it is supposed to do - but would 

forego talking a bout en ti ties being cognitive outside of cognitive activity. This 

means a specific sense of "malfunction" is relevant here. In the case of en ti ties, 

we can talk a bout malfunctioning as a result of a lack of (characteristic) activity 

(e.g. the heart is not beating). In the case of processes the point is specifically 

that we can understand a process as cognitive without it having the desired if.fect. 

So, I might try to remember sarnething but the memory turns out to be elusive. 

This does not mean that the processes going on at that time are not cognitive 

processes - although it is questionable whether I'm "remembering", as this is a 

success verb -even if in the end nothing is revealed to me. Thus, the notion of 

malfunction we need is the special sense of not performing the particular effect 

associated with the process. 

The second benefit is to be able to separate processes that merely have the 

q[ect of, or make a con tribution to, revealing information from properly cognitive 

processes. This is particularly helpful in relation to type identification of cogni

tive processes. We can at least analytically distinguish two kinds of cases that 

need to be excluded: processes whose conneetion to revealing information is 

entirely accidental, and processes whose proper functioning is essential for 

revealing information to me but which do not themselves fall under the cogni

tive type. The walking-around-the-corner example provided by Rowlands is an 

instanee of the first. In this case, walking around the corner results in informa

tion being revealed. In many cases, certainly, this is not itself a cognitive process 

- when I am just walking randomly and I happen to overhear a snippet of 

conversation. Another example of a process entirely accidentally related to any 

cognitive information-revealing is the following. I am walking on a dike duringa 

storm. The wind blows an ad into my face, by which it comes to be revealed to 

me that the local supermarket is now selling apples at €I per kilo. Of course, 

there is some cognitive processing going on- my perceptual processes. But the 

movementsof the air, which certainly contributes much to my coming to know 

this information in the first place, we would notwant to call part of my cognitive 

process. The air movements cannot be ascribed a proper function in any case

they are immediately disqualified on the grounds that they are neither a) a 

perform that fundion ifNonnal circumstances obtained. (see Millikan: 1989 fora discussion 
of different rmderstandings of"normal" conditions and ceteris paribus clauses.) 
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reproduction; nor b) produced in accordance with another item's relational 

proper function. 

The other kind of case that neecis to be excluded is processes which might be 

required for me to be able to have information revealed to me, and make such a 

contribution, which we would nonetheless not call cognitive processes. Reeall 

the example of respiration from chapter 3· Respiration is necessary for any 

cognition to be going on at all. But it is not itself a cognitive process. This can be 

accommodated by a proper function account. Making information available is 

not what respiratory processes (or: the lungs and concomitant mechanisms) 

were selected for. Rather, it is sarnething like the ability to provide the body with 

oxygen and excrete carbon dioxide that correlated positively with the ancestor 

characters and so caused reproduction. 

Insisting on a condition of proper function for cognitive processes, then, has 

benefits with respect to a solid type identification; we might characterize a 

process as cognitive or not independently of the result of the process, and we can 

separate "properly" cognitive processes from those that are accidentally related 

to, or auxiliary to, cognition. But with the appeal to proper function to secure 

these benefits also comes the hazard of negative side effects - senses in which 

requiring cognitive items to have a certain proper function is overly restrictive. 

Weneed to consider whether exclusion of certain cases doesn't come at the cost 

of excluding too much. In some cases a process was not clearly "designed" or 

selected for anything, but we would nonetheless take it to be (part of) a cognitive 

process - directly relevant in some cognitive activity directed at a particular 

purpose. We can probably understand many brain processes as reproductions on 

some level- memhers of higher-order reproductively established families- with 

("cognitive") direct proper functions, on a construction that the effects of the 

processes have been selected for such that the relevant mechanism is in place for 

these processes to occur. Still, talking about token informational processes 

operating on representations, many of these will not be direct reproductions. 

And, relevant in particular when it comes to EC, how do we characterize the 

haphazard, creative employment of different resources - like spontaneous toe

counting, my drawing of a novel kind of graph to reason a bout a problem40 -

which are not as a whole copied or reproduced for, but look to be typical exam-

40 Or, for an example of possible cognitive employment of an extemal process: a broken 
telescope, and a repairman who, in a bid to determine the extent of damage, exploits the 
abnormal reflections ofthe telescope's mirrors offthe telescope's interior. 
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ples of putative cognitive extension? If such processes or manipulations are to be 

included as part of cognitive processing, and we want to preserve a "normative" 

strategy for functional type identification, then we should allow there to be a 

description under which they have a proper function. 

Now Millikan's account of derived proper function offers an opportunity for 

allowing even unique token processes - those that are not directly reproduced -

to have proper functions. Also, particular and even unique tools can, in a use 

context, have a proper function deriving from proper functions of the behavior in 

which the individual using it is engaged. That is, either as part of reproduced 

behavior or indirectly from the functions of general mechanisms, that go beyond 

the selection of the tool and other specific means by which the mechanism 

perfarms its proper function. In the present context, a process can be "supposed 

to" reveal information as an expression of the proper functioning of a more 

general cognitive activity or mechanism. This would require that there is some

thing from which the process's ha ving a function ultimately derives -of which it 

is the function to produce certain items in certain circumstances, of which the 

specific behavior j process is a product. 

This possibility, however, suggests a different approach than the one sug

gested by Rowlands' statements a bout proper function - regarding the sense in 

which the requirement of "having a cognitive proper function" is interpreted. 

Roughly put, on such an approach, the requirement of "having a cognitive 

proper function" attaches to (extended) processes as manifestations of the 

organism's general cognitive capacities - top-down. This differs from a more 

bottorn-up approach, on which "having a cognitive proper function" is a re

quirement attaching to (extended) processes tout court, as a kind of general 

precondition for qualifying as a cognitive process. 

A systematic assessment of how a Mark of the Cognitive invalving (Mil

likan's) notion of proper function fares with respect to the desiderata will need to 

take both approaches into account. Whether we choose a bottorn-up approach or 

a top-down approach has major implications, and as I will show below each 

choice also implies trade-offs between desiderata. Spelling these out will high

light which further choices are involved and their specific hearings on the 

desiderata. Under pressure of a clear view of what options we have, we will be 

able to break down the desiderata into more specific ones. Below, I discuss two 

scenarios -spelling out the implications (for the desiderata and which kinds of 

processes are counted as cognitive more generally) of applying Millikan's notion 
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of proper function in accordance with each interpretation of the proper function 

condition. 

6.5. Two scenarios and their implications 

Each of the scenarios to be discussed involves particular choices of interpreta

tion. These choices have implications with regard to the kinds of processes 

included as cognitive. This is not necessarily a matter of one being more strict or 

more permissive than the other- each choice will have different consequences. 

6.5.1. Scenario 1: general information-revealing as a precon dition 

Let us start with what I called above the "bottom-up" approach. Here, we take the 

proper function condition (that cognitive processes need to have the proper 

function of revealing information) as a limiting condition on candidate cognitive 

processes. That is, only processes of a certain kind can qualify as cognitive 

processes at all. This means, first, that there is some historica! fact in virtue of 

which the item, independently of what it is employed for, "has" a proper func

tion of the right kind. On this interpretation, further, the proper function of a 

process should be independently characterizable as an information-revealing one 

tout court - either a generic proper function of making information available, or 

some proper function clearly recognizable as being of an "information-revealing" 

type. Overall, the description of this proper function makes no (essential) refer

ence to a particular cognizing entity; neither as producer nor as consumer. A 

clear example is the process inside a thermometer by which the temperature in a 

room is translated into a digit on a screen. In order to attribute a proper function 

of making information available to this thermometerweneed to refer to the fact 

that it has been (re-)produced for making information available. Presumably the 

purpose of making information available implies that there are or were (in

tended) consumers for that information. But the status of the thermometer as a 

device of the right kind (i.e., as having an informational proper function) does 

not depend on there being any particular user, nor does it matter who the 

producer was: as long as someone produced it with the intention of creating a 

device from which people can read off the time, it now has an informational 

proper function. 

Most obviously, a process having making information available as a direct 

proper function serves this scenario. Such a processis a copy of other processes 
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whose characters were positively associated with an information-revealing effect. 

But having a direct proper function is not the relevant feature. It might be that a 

process "has" a proper function that derives from its designer's intentions 

without ever being reproduced. Or more generally a (token) process can "have" a 

proper function as a product of a device with a direct proper function. On the 

present scenario, these sourees for proper function are all on a par vis-à-vis any 

cognitive subject; by being attributable a generic information-providing proper 

function they qualify as cognitive candidates4r. 

What does this mean more concretely? Take the telescope. We might con

strue the telescope, and the processes occurring inside it, as having a relational 

proper function: to produce images relative to the object it is pointed at. Func

tioning Normally, it gives an enlarged (but accurate in all other respects) 

representation ofthe object that it is pointed at. A malfunctioning telescape may 

(in various degrees) produce a vague, distorted picture; give a picture of a portion 

of the sky it is not aimed at; or produce no image at all. If the telescape may be 

said to have a direct proper function, then it is a reproduetion of earlier tele

scapes whose characters (in this case equivalent to its "design") were associated 

with good quality enlargements. As a designed tool, it can also be ascribed a 

proper function as deriving from the intentions of the designer: good quality 

enlargements of the night sky are a means to advance knowledge about the 

surrounding universe. In any case, the telescape (and by extension the processes 

inside it) are independently characterizable as having a proper function that 

plausibly falls into the "information-revealing" category. 

The "bottom up" scenario is consistent with certain non-cognitive analogies 

favored by EC theorists, such as where a process occurring in person A's diges

tive tract (or perhaps more plausibly the operation of an external heart) 42 

supports person B's further body functions, such that these processes are 

counted as part of B's digestive processes. Take the relevant condition to be of 

the form of a requirement on the process itself to count as a candidate type X 

process, that it has doing q> as a proper function as the result of reproduetion or 

design for q> -ing in generaL Say that X= circulatory process; and the required q> 

4r In the next section, where I contrast this interpretation of the proper fundion condition with 

another scenario, more light will be shed on what is distinctive about the bottorn-up scenario. 
42 The digestion example is due to Rowlands (2010). The peculiarity ofthis example was pointed 

out to me by Felicitas Krämer. Joel Katzav suggested the example of a heart or artificial heart

lrmg machine. 
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= circulating the blood. Then, so long as the heart in A's body or the (processes 

inside the) heart-lung machine are aresult of reproduetion or design for circulat

ing the blood, they could in principle come to be B's circulatory processes. 

What are the implications for the desiderata? First, on this scenario certain 

kinds of opportunism appear to be excluded. A process is only a candidate for 

being a cognitive process if it has an independently characterizable information

revealing proper function. This means that my cognitive processing can only 

involve processes that are reproduced for or otherwise historically bequeathed an 

information-revealing proper function. It looks as though this extends to the 

vehicles of such processes as well- if processes are taken as fundamen tal, then a 

reproduetion of the process involves a reproduetion of the character of the 

process including the nature of the vehicles employed. On the other hand, it is 

possible for my cognitive processes to involve processes going on in other 

people's boclies or otherwise external processes, given that they have the general 

kind of proper function demanded of candidate cognitive processes. Overall, the 

scenario reveals that the desideratum consistsof multiple parts. 

Ontheface of it, it looks like the two "normativity" desiderata are satisfied. In 

the guise of a precondition for cognitive candidacy, the proper function condi

tion preelucles processes that are reproduced for other effects than information

revealing, and processes that aren't reproduced or intended for other effects, 

being candidate cognitive processes. So, applying Millikan's account here 

satisfies to some extent the desideratum of distinguishing between cognitive 

processes and other kinds of processes (potentially) mine. As goes without 

saying, there is no sensein which a process's actual effects can make it cognitive 

when it does not have an independent proper function of the right kind. So, 

cognitive status is not equated with whatever actual effect the process has. Note, 

however, that the current approach does not establish a direct link between 

having a certain proper function and being a cognitive process; instead, rather a 

large class of processes counts as potentially cognitive. There is room, then, to 

ask a further question with regard to whether processes of this type don't ever 

play a tributary role within cognition. Not because we are understanding "right 

type" in terms of actual effect (we are not), but because of the gap the account 

creates - in particular in the case of subpersonal processing - between "having 

the proper function of making information available" as identifying certain kinds 

of processes and the actual revealing activity that forms the core of cognition. 

More on this below. 

123 



Extended Cognition and the Markofthe Cognitive 

The final desiderata I will discuss here are Boundary Demarcation and 

Connectednessj Ownership. Neither of these is in conflict with the proper function 

condition on the present construal. However, it is not sufficient by itself for 

satisfying the desiderata in either case. 

First, as regards Connectedness and Ownership, the condition precisely offers a 

kind of "isolated" function ascription. Whether that is the basis for counting 

items as cognitive of course transeencis this condition. The condition offers 

cognitive candidacy: a potentially cognitive process. A cognitive candidate ceases 

to be a cognitive candidate to become a cognitive process precisely in the context 

of being part of someone's cognitive activity. What a process's conneetion to 

someone's cognitive activity consistsin must be covered by an additional condi

tion - for instance, some form of integration, for Connectedness; or a separate 

condition for Ownership along the lines of Rowlands'. 

Then there is the question of limiting the amount of processes included in 

the cognitive domain of an individual. There are many items that might be 

attributed an information-revealing proper function simpliciter - e.g., being 

designed to produce a representation of the night sky. According to the condi

tion, all of these might potentially be part of a cognitive process - no matter how 

far away or how marginally connected totheir potential subjects. It is also in this 

sense, in conneetion to what I said earlier, that the "information-revealing" type 

simpliciter is notfit on its own to represent what is distinctive about cognitive 

processes. So, the communicating servers could count as cognitive processes -

they are of the right type, if we require an information-revealing proper function 

simpliciter. Yet insome sense it looks like these communicating servers are not 

centrally relevant- indeed, sooner tributary- to cognition. Overall, an additional 

condition is needed in order to limit the reach of an individual's cognition. 

Perhaps specifying a tie to someone's cognitive activity, perhaps some require

ment of relation to the cognitive subject. But neither of these is, precisely, given 

on a bottorn-up interpretation ofthe proper function condition. 

In brief conclusion, the bottorn-up scenario allows a clear, independent type

identification of candidate cognitive processes; and allows for processes to be 

(part of the) cognitive even when not having the appropriate effect. The down

side of this rather absolute requirement is that it does not count as cognitive 

cases where I opportunistically use processes or resources that have not been 

reproduced or designed for an information-revealing purpose. Furthermore, at 

least part of what it means fora process of that type to he (part of the) cognitive

while not having the appropriate effect - is left open. On this scenario type 
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identification is made distin ct from the question of whether or not sarnething is 

a cognitive process. First, and most obviously, we can't use the "having" of a 

generically information-revealing proper function as a basis for being cognitive if 

we don't want to call items (like the intratelescopic ones) cognitive in isolation 

from their relation to an organism's cognitive activity. This is not surprising 

from the perspective of Rowlands' account, since Rowlands introduces the 

ownership condition precisely for this purpose. But a further consequence ofthe 

bottorn-up approach is that the limitations placed on candidate cognitive proc

esses by the proper function condition do not do the work in appropriately 

restricting the cognitive domain either. Such work would have to be clone by an 

additional condition as well. This means (I suggested) that part of the rationale 

for introducing a "normative" notion of function is undermined. 

6.5.2. Scenario 2: organism-relational proper fundions 

A bottorn-up approach, broadly, starts with characterizing individual processes 

as of an appropriate type in terms of their proper functions and then construes a 

relation to an organism. A top-down approach, in contrast, starts with the 

organism and characterizes processes as of an appropriate type in terms of their 

organism-related proper functions. Say I want todetermine the wind direction. I 

find a piece of paper in my bag, fold an airplane, and throw it in the air to see 

which way it goes. This is a deliberate action on my part in order to make 

certain information available to myself. Does it have this as a proper function? It 

does not seem to be the case that throwing paper planes in general has such a 

proper function, such that throwing-paper-planes is a process ofthe information

revealing type simpliciter. It isn't standard or copied procedure for determining 

wind direction. Rather, in this circumstance, in the context of my intentions (or 

more broadly in the context of what I am doing), it serves such a function for 

me. 

want to distinguish two ways to understand "organism-related" within a 

proper function condition. The first involves the question whether we should 

interpret "proper function of making information available to the subject" in a 

general sense or in an individual sense. "the subject" can refer to: any subject, or 

a particular subject. We can distinguish between processes that have as their 

proper function to reveal information to a particular individual (organism) and 

processes that have as their proper function to make information available 

simpliciter: to anyone who is, at some particular time, the subject of that process. 
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In the latter case there is no particular person that process is meant to provide 

information to43 . Writing on Twitter that "I have just tied my shoelaces" has, 

perhaps, an information-revealing proper function but not the proper function of 

revealing information to anyone in particular. On the other hand, writing a 

personal email to someone can be characterized as having the proper function of 

revealing information to that person. A case in which the proper function of 

making information available is specific toa person, and only that person, would 

be an individual code, for instanee a code I have devised to encrypt the pass

words I commit to my diary44 . 

To campare to familiar "cognitive" territory, usually (the characters of) 

bodily jneural cognitive processes are reproduced in virtue of what they do for 

the organism; as are (copied) routines that exploit such processes. As for possi

bie extended examples, me putting a finger in the air when I want to measure 

wind direction is not meant to make information available to anyone but me. 

The choice here is about whether we would want to restriet cognitive processes 

to those with a proper function related toa particular organism as a beneficiary. 

Without perhaps speaking to all the associations with ownership as discussed by 

Rowlands, it speaks to Ownership in this sense: there are no cognitive processes 

without a designated subject "for" which the process should do something. 

An "individualist" reading of the proper function condition would make the 

condition clearly much more restrictive, but otherwise on its own does not 

43 The "generic" interpretation looks as follows: Ax(cognitive [candidate] (x) -7 Ay(subject (y,x) -7 
pfrevealinfo (x,y))). Any cognitive candidate process p has the proper fimction of, for any 
subject that we feed in as (at some point in time) p's subject, making information available to 
that subject. The "individual" interpretation is: Ax(cognitive [candidate] (x) -7 Ey (subject (y) & 

pfrevealinfo (x,y))). Fora process to be a cognitive candidate there should besome particular 
subject it is supposed to make infonnation available to. 

In the first case this would mean, e.g., that the process was (re)produced due to success in, or 
with the intention of, making information available in general ~ike reliability, etc.). In the 
second case it would mean (re) production due to success in, or with the intention of, making 
information available to a particular individual. The process might de facto serve to make 
information available to others but this is not its function. 

Contextual evidence ~ike examples used) points to Rowlands not intending to include a 
particular subject in the scope of the proper fimction characterization. 

44 I owe this example to Wybo Houkes (personal communication). 
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represent a major departure from the scenario described earlier - that is, it is 

compatible with a broadly bottorn-up approach. As such, this choice has only 

minor implications for much of the desiderata profile. First, it does not affect 

satisfaction of our normativity criteria Relevanee and Malfunction: there is a clear 

sensein which a processcan be supposed to q> (in this case: fora particular S), 

such that failing to do this will not campromise its status as a process of the 

right kind - as a candidate cognitive process. Importantly, nor does it affect the 

Opportunism desideratum - whether or not we allow (novel) processes to qualify 

as cognitive based on their actual employment. I can be the supposed (sole) 

beneficiary of a process's effects on the basis of someone's intentions, regardless 

of the purpose for which I employ it. The restrietion does have a positive effect 

with regard to bloat of the expansion variety. Aside from purely organismic 

processes, what kinds of processes are designed or selected for the (indirect) 

benefit of a particular individual? The server case is ruled out: the proper func

tions of the informational processes occurring between the computers do not 

specify me or my other processes, or any other specific organism. The question 

is, though, whether this case is excluded for the right reasans and not as a by

product of offering some restriction. Generalizing outside of this particular 

example, can we say Connectedness and Ownership are satisfied? I indicated above 

that having a designated subject might be an impravement with respect to the 

Ownership desideratum. I think the individualism requirement is not wholly off

track, and may be necessary; but it is not sufficient. An example shows this. 

Were wetoencounter an alien (that we have reason to count as a subject in any 

relevant sense) and figure out how its perceptual system works, we might be able 

to devise a thermometer that has as a proper function to reveal information only 

to it. Then we would not be prevented, without again additional conditions 

invalving integration, etc., to call the processes inside it cognitive even when the 

alien never uses it, doesn't depend on it in any way; or even if the alien leaves 

without knowing it exists. There seems to be an intuition here that whom a 

process is supposed to affect is important, in a sense beyond who employs it

but an individualist revision of the bottorn-up scenario does not capture this in 

the right sense. The "individualist" choice further has restrictive implications 

that may be unwelcome to proponents of EC. If the analogy remains appropriate, 

all kinds of hook-up cases, which are favorites for EC theorists, would be ex

cluded. The operation of a heart-lung machine - cases like which surely are 

central to any intuitive appeal of EC - would never qualify as part of a circulatory 
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process; simply because they were not designed to do this job with respect to 

anyone in particular. 

Overall, the individualist reading of the proper function condition has some 

benefits, in particular in limiting the realm of the cognitive and potentially 

preventing embarrassing public cognition. This latter sentiment has been used 

to argue against cognitive extension in most cases. Attempting to providing for 

this with only an individualist interpretation of the proper function condition 

proves awkward, however. Even if it is true de facto of many core cognitive 

processes, combining "individualist" proper functions with a broadly bottorn-up 

approach is clearly not the route to take. 

The second sense of "organism-related" concerns the origin of the process, 

and more particularly in virtue of what the process has a certain proper function. 

Some token processes have information-revealing proper functions in virtue of 

being products of an individual's intentions, or in virtue of being produced by 

more general psychological mechanisms that have an informational proper 

function. As such, they have information-revealing as a derived proper function. 

Sarah's standard charades gestures (three words, etc.) have direct proper func

tions as copies of earlier gestures, but they have derived proper functions as well 

in virtue of being produced in the exercise of the relational proper function of 

psychological mechanisms, which have further proper functions. The gestures 

have as derived proper functions the adapted proper functions of these mecha

nisms, as well as the proper functions of more general mechanisms for which 

these mechanisms were produced. Many familiar token cognitive processes are, 

arguably, processes that have derived rather than direct proper functions. For 

processes and behaviors the issue is murkier than for entities. Is the token 

process by which I divide a number on paper a reproduction? Or my typing of 

"shoelaces"? Such issues depend a little bit on how we conceive of behaviors or 

processes often repeated during learning. But the most plausible interpretation 

is that I have acquired a complicated motor "program" for (blind) typing, in

formed by the lexicon and who knows what other complexities are involved; and 

the token process has the function of such a program as a derived proper func

tion. 

Now the distinction between the top-down and the bottorn-up scenarios (also) 

does not turn on the distinction between derived and direct proper function 

alone. Consicier the charades example above. Sarah's gestures can be attributed a 

proper function - perhaps even to make information available, if this is in 

accordance with Sarah's intentions (i.e., if in this circumstance doing so will 
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serve the proper function of an intention of Sarah's). However, the gesturing is 

not supposed to provide information to Sarah. The gestures are not informing45 

her cognitive activity. For Sarah, the gestures serve a communicative function. 

From a bird's eye view, we might take an information-revealing proper function 

to pertain to the gesturing in virtue of what Sar ah "designed" them to do. Others 

(her team-mates) can exploit the gestures to have information made available to 

them. But in ordertothen (attempt to) give an account ofthe "gesturing process" 

as the teammate's cognitive process we would essentially be employing a bot

tom-up approach: the gesturing has an (information providing) proper function, 

which makes it a candidate for being anyone's cognitive process depending on 

whether it is involved in their cognitive activity (in a manner to be separately 

specified). On a top-down scenario, rather, processes can have "cognitive" proper 

functions as derived from the intentions, or otherwise more basic psychological 

mechanismsjprocesses, of the cognizing organism itself. These more basic 

cognitive mechanisms are the organism's reproduced, or, as I shall call it, native 

mechanisms.46 The choice involved here, with respect to the proper function 

condition, would be: do we take as basic for determining cognitive status of 

45 This example (and the subsequent discussion) raises a question about the characterization of 

psychological processes in terms of an "infonnation-revealing" proper function. Commrmica
tion arguably involves cognition - e.g. when it comes to forming sentences etc. - yet the 
mechanismsjprocesses involved here do notserveto inform the one (or the processes ofthe 
one) who is communicating. More generally, a person's "intentions", or perhaps processes j 
mechanisms related to forming and executing intentions, fulfilling desires, etc., may have any 
number of fundions - serving other ( coordinative?) ends for the organism, or even be selected 
onsome other level not "for" the organism in particular. 

Even if infonnation-processing is an essential part of cognitive processes, it is not clear at 
all that this should be elevated to the position of" defining fimction" of cognitive processes. 

Or one should bite the bullet and not call intentionsjprocesses with a non-information
revealing proper fimction cognitive (probably excluding a lot of what goes on in the brain). 
Rowlands himself purports to give only a sufReient condition of the cognitive, suggesting that 
excluding certain cases is not necessarily problematic. But surely here the problem is not 
solved by pointing at dialectical conveniences taken with the criterion. The idea of intentional
ity (and cognition) as revealing activity is the heart ofthe account. 

46 \Vhether or not this can indeed work depends on a few other things - chief among them 
whether or not the gesturing counts as "manipulation" of an infonnation-bearing structure. 

Pethapsnot in an obvious sense - fingers are not prototypical infonnation-bearing structures. 
But how Rowlands construes it, the gestures themselves might be information-bearing 
structures that are manipulated. If it is, this would be sarnething that Sarah is doing. Other
wise it might not qualifY. 

129 



Extended Cognition and the Markofthe Cognitive 

processes the proper function as acquired in the context of the organism's more 

general psychological mechanisms 47? Or do we maintain neutrality on how a 

function is acquired and consider only in a general way what the function of the 

item is? The idea of this type of scenario is that an information-revealing proper 

function acquired in the context of the organism's information-revealing activity 

is sufficient for cognitive status. 

Another caveat neecis to be drawnat this point. Because there are two ways in 

which we might take items (processes) to "acquire" a derived proper function in 

the context of an organism's intentionsjactivity. First, there is the derived proper 

function that is acquired in virtue of being produced by a mechanism with a 

proper function. Here we're talking about cases like the chameleon's pigment 

arrangement mechanism. Any adapted device created by this mechanism has 

the proper function the mechanism has. Second, we could interpret proper 

functions to be acquired (just!) in virtue of being emplayed or exploited by a 

mechanism (or the organism) in a certain way. Millikan appears to allow for this 

possibility when talking a bout tools: tools as tools have proper functions derived 

from the intentions of, or in the context of the purpose of the activity of, the user. 

The benefit of the exploitation version is that it allows for any process to be 

cognitive that is employed for that particular purpose. This is good news for the 

Opportunism desideratum. Processes are cognitive in the context in which they 

are used, regardless of whether they "have" that function typically or have any 

function at all. Allowing such uses to confer proper functions allows us to 

understand such processes as having a proper function, and thus enables 

qualifying them as cognitive. Whether they are so will depend on whether they 

are initiated in furtherance of an information-revealing proper function. In other 

cases, an item or process may be ascribable a certain information-revealing 

direct proper function simpliciter- e.g. as a reproduction. Then, if our primary 

concern is its reproducedor designed proper function, employment to any other 

effect would be misuse. If, on the other hand, its derived proper function is 

given primary consideration, the proper function ascription would better reflect 

thesensein which it is cognitively relevant at that time. Furthermore, it supports 

47 Note the further question ofhow these mechanisms (or, ifthis is intelligible, general processes) 
acquire their proper functions. Having a certain derived proper function, it seems, cannot be a 
requirement for cognitive status in generaL At some point there has to be sarnething that has 
revealing information ( or sarnething like it) as a direct proper function. I will discuss this 
further below in the context ofthe desiderata; in particular, Ownership. 
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the EM-friendly analogiesin volving utilization of external hearts, etc48 . However, 

allowing such an exploitation condition undermines normativity; in a way that is 

closely related to concerns about overly expansive notions of cognition. Beth 

Preston (r998a) argues that allowing for items or processes to have proper 

functions in virtue of being utilized by reproduced structures has unwanted 

consequences. She points to the following passage from Millikan: 

Being 'built' by natural selection is sufReient for proper function, being 
maintained by natural selection is independently sufficient, and having 
been utilized by other structures built or maintained by natural selection is 
also independently sufReient for proper function. (Millikan: 1993, 49; 
cited in Millikan: 1984, 232) 

Preston calls this version, which includes not only items produced by selected 

items but also items utilized by selected items, "expanded proper function". She 

argues that this causes proper functions to be attributed to items that don't seem 

to have proper functions at all. Preston makes a more general point about 

normativity that she intends to be applicable in the case of derived proper 

functions in general, but I will not go into that here. The expanded proper 

function has some hazards (for present purposes) apparently not shared by the 

original derived proper function. To see this, consider an example provided by 

Preston. Eyeglasses are presented as examples of reproduced items with proper 

functions (related to supporting humans' sight). But in order for the eyeglasses 

to dotheir work they have to be propped up somehow. The Normal explanation 

of how glasses did this refers to noses. Eyeglasses utilize noses as a means to 

perfarm their proper functions. Thus, noses have the expanded proper function 

of supporting eyeglasses. We can contest this interpretation ofwhat the function 

is; the more pressing point seems to be for us that they have in any case the same 

proper function as the glasses do because they are part of the means by which 

the glasses perfarm their proper function. With respect to our concern of cogni

tive processing, this would mean that processes that are utilized by processes 

with the proper function of making information available to a subject are 

counted as having that as their proper function as well. If proper functions are 

transitive here in the same sense as Millikan claims for derived proper functions 

-i.e., if a process having a proper function in virtue ofbeing utilized can in turn 

transfer its proper function to processes it utilizes - then we quickly arrive at 

48 And that I am employing other people' s intemal cognitive processes as well. 
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expansion, vialating Boundary Demarcation. But furthermore, the distinction 

between accidentaljtributary and constitutive cognitive processes is diluted. 

Anything can gain the proper function of revealing information so long as it is 

utilized by processes that have that proper function. Because the condition for 

attributing the mechanisms's proper function to the process is not that the item 

in question is utilized in accordance with the proper function of the utilizing 

mechanism (or item or whatever), but that the mechanism has that proper 

function and the process is in fact utilized by that mechanism. This means that 

so long as my brain processes exploit or utilize the transportation of blood to the 

brain, such a process counts as a cognitive process, vialating Relevance. 

On the production scenario, additional constraints are placed on when 

sarnething counts as a cognitive process - it neecis to be the result of other 

mechanisms that have proper functions. Only then can it have the proper 

function itself. 

The production scenario looks favorable to opportunism. My throwing of the 

paper plane is a good example. It is my innovation to throw the paper plane in 

order to ascertain wind direction. Generally, if a process is produced in the 

context of an information-revealing activity it will count as cognitive. However, 

questions arise with respect to the extent to which the whole process in such a 

case can be counted as a cognitive process. The throwing of the paper plane may 

be an expression of my more basic cognitive mechanisms. But the further 

behavior of the paper plane is not. Likewise, the physical actions I am taking in 

my manipulation of an abacus are produced by my cognitive mechanisms. The 

features that are relevant to the sense in which information is revealed to me are 

thereby excluded. More particularly, the vehicles external to the relevant meeha

nisrus are not included. This means that EM-friendly opportunismis excluded as 

well, in the sense that external parts do not enter into cognitive processing 

because they don't have "cognitive" proper functions. 

Then there is the issue of not counting items as cognitive outside of the 

cognitive activity of an individual. Many processes, including extended ones, 

would only count as cognitive because they are the products of more basic 

cognitive mechanisms or the activity of those mechanisms. But then the ques

tion arises: in virtue of what are these linked to the organism? The sympathetic 

part is that we can understand non-central and extended processes as cognitive 

on the basis of being produced by other mechanisms that have the "cognitive" 

proper function. But these don't have their proper functions as derived from 
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even more basic activity, but by being directly reproduced for that effect. But 

then the link to the organism neecis to be provided forthese still. 

Unlike the utilization account, the production account does not allow for 

wide expansion. It excludes the server example: It also provides an immediate 

basis for disregarding the telescape case: its internal processes are not produced 

by the organism. This provides a handle on asensein which cognitive processes 

are organism-centered- but, as stated above, by a restrietion in such a sense that 

we have to involve reproduced mechanisms, which may or may not have to be 

equated with brain structures. This is an idea that sits uneasily with the overall 

primacy of cognitive processes. 

In brief conclusion: In general, on either derivedjexpanded proper function 

choice the top-down scenario seems to go a long way in relating cognitive proc

esses to the cognitive activity of an individual at the outset However, the 

problem is pushed back in a specific way - while a cognitive process is by 

definition produced by mechanisms (processes?) that have "cognitive" proper 

functions we need to then indicate the relation between these and the cognizing 

individual. The top-down scenario is also generally favorable on earmarking 

novel token processes as possibly cognitive. The utilization scenario goes fur

thest, allowing (external) processes to be cognitive in virtue of being utilized in 

cognitive activity. However, the interpretation offers no resources to make a 

distinction between proper and accidentaljtributary functions any more, and so 

neglects an important reason for introducing a normative notion of function. 

Furthermore, it is wildly expansive. The production condition is more restrictive 

in general, and also provides more of a relevancy link between the process and 

the concerns of the organism by the constraints of the production relation. 

However, it may be too restrictive- by the impheation that noparts of a process 

that are not produced by the organism's mechanisms are part of the cognitive 

process. This would oppose EC-friendly opportunismin the sense that cognitive 

processing does not extend to include the environmental resources that are 

exploited by my manipulations. The only way in which these might otherwise be 

included is if they were themselves included in the aforementioned base origi

nally selected for revealing information. 
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6.6. Condusion 

6.6.1. General 

I have assessed how application of Millikan's notion of proper function as a 

condition in a Mark of the Cognitive fares with respect to the desiderata for such 

a Mark. Some interpretation of the role and form of such a proper function 

condition was needed in order to obtain an unambiguous view of the implica

tions of such an endeavour. I distinguished two general types of scenario, with 

two versions of each. I started with what I called a "bottom-up" scenario that 

accords most with Rowlands' remarks. Here an information-revealing proper 

function serves as a general type requirement for candidate cognitive processes. 

I discussed the extent to which it respected, or satisfied, each of the desiderata. 

On observing a gap between cognitive candidacy and ownership, I tried for a 

scenario where the proper function is relativized to an agent, in the sense that a 

subjeet's cognitive process should have the proper function of making informa

tion available to that subject. I argued that this is only a minimal impravement I 

then used Millikan's distinction between direct and derived proper functions to 

construct a top-down approach, according to which cognitive processes have the 

derived proper function - derived from mechanisms with the direct proper 

function of producing such processes - of making information available to that 

particular subject. I distinguished two versions of this scenario: a production and 

a utilization scenario, the latter based on a more liberal interpretation of the 

conditions for having a derived proper function. 

In the course of the discussion it became clear where the different desiderata 

fragment; and how, for the different interpretations of the proper function 

requirement, clusters of desiderata emerge. For example, there appears to be a 

trade-off between the Relevance, Type Identijication, and Malfunction desiderata 

and the Opportunism desideratum. Malfunction, in the general sense of a process 

being characterizable as cognitive without doing what it is supposed or meant to 

do, is possible overall. In the case of the bottorn-up scenario, Opportunismis in 

trouble. In the case of the top-down scenario, the utilization condition provides 

ample opportunity for opportunism. However, this jeopardizes Relevance, or the 

distinction between accidentaljtributary functions and proper functions. The 

production condition provides more solid ground here, but at the cost of being 

more restrictive with respect to Opportunism. 
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The discussion has been extensive, and it is impossible to draw out all the 

interesting observations here. I will instead present an overview in terms of a 

table where I show the desiderata profiles of the different scenarios; I then 

indicate the work that remains to be clone, in terms of a supplement. 

6.6.2. Satisfaction of !he desiderata and further work 

I draw conclusions for each of the variants, for the bottorn-up and the top-down 

scenarios. I run by the desiderata in order; indicating for each scenario first 

whether on it the desideratum is fully satisfied, and then if not, what is lacking. 

Where a scenario is fully incompatible with a desideratum this is indicated. At 

the end I provide a table where one can see at a glance and campare the desider

ata profiles of the scenarios. While caution is advised due to the disparate nature 

of the scenarios, we might glean information from this overview a bout what we 

might reasonably expect a proper function condition to achieve. 

BOr = Bottorn-up r. The classica! Rowlands-inspired scenario: genene proper 

functions as a precondition for cognitive candidacy, period. 

B02 = Bottorn-up 2. A first attempt at more organism-related characterization of 

the proper function, but still bottom-up: organism-related proper functions as a 

precondition for cognitive candidacy in relation toa particular organism. 

TDr = Top-down r. An attempt to ascribe cognitive status of processes on the 

basis of their origins in the organism to which the cognitive benefits accrue. 

Proper functions are derived from being produced by an organism's general 

cognitive-purpose mechanisms -lend direct cognitive status. 

TD2 =Top-down 2. More liberal version- ascribe cognitive status on the basis of 

what the organism employs a process for. Proper functions are derived from 

utilization by an organism('s general cognitive-purpose mechanisms) as a means 

towards a cognitive end- lend direct cognitive status. 

''DETERMINACY'' 

BOr and B02 satisfy this criterion on the basis ofhistorical facts. TDr and TD2 

satisfy this criterion on the basis of facts a bout producer, respectively utilizer, 

history, and environment. 
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''TYPE IDENTIFICATION", "RELEVANCE" 
This is satisfied by all but the top-down utilization scenario. Because utilization 

implies any con tribution to Normal operation of the mechanism (as pointed out 

by Preston) the distinction between process types collapses; more particularly, 

where it concerns the distinction between "proper" processes and background 

conditions. A salution might be to reconsider "utilize" with respect to internal 

relevanee for the Normal functioning ofthe mechanism. 

"MALFUNCTION" 

This is satisfied by TDr and TD2. For BOr and B02 there is only partial satisfac

tion, because proper function does not confer cognitive status directly. 

"Ownership" has to be supplied; if we followed Rowlands this would depend on 

actually performing its proper function with respect to the subject or subsequent 

processing. In other words, sarnething can be a cognitive candidate without 

doing what it is supposed to do, but not be cognitive without doing what it is 

supposed to do. We would have to supplement the proper function requirement 

in a way that ownership is not explicated via the process's outcome. 

"CONNECTEDNESS". 

Both BOr and B02 fail to satisfy this criterion. What would be needed is a 

characterization of a (causal? Counterfactual?) relation between items and a 

behavior or outcome, or fora subprocess to count as affecting further processing 

in the appropriate way. TDr and TD2 satisfy this provisionally. They at least rule 

out "unconnected" external isolated processes, blocking bloat from one angle -

as they must be produced by more basic mechanisms. It does not tell us how 

these basic mechanisms are connected, though. 

"OWNERSHIP" 

This is nol satisfied by BOr and B02. Ownership has to be supplied additionally, 

only cognitive candidacy is established by the proper function. TDr and TD2 are 

not quite successful either. What is required is a way to characterize the meeha

nisrus that constitute the organism's core cognitive system such that their 

operations qualify immediately (and their products indirectly) as that organism's 

cognitive activity. 
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"BOUNDARY DEMARCATION" 

This is not satisfied by BOr and TD2. In the latter case, depending on the 

understanding of utilization; as it is it is not clear where we would draw the line 

with the processes on which a mechanism depends. In the former case this 

depends on supplemental conditions; not on facts a bout what the items are for, 

but on facts a bout (inter)relations between items and the individual. 

"NOVELTY" and "OPPORTUNISM" 

All scenarios satisfy Novelty. However, opportunismis not supported by BOr and 

B02 - on these scenarios, if it wasn't designed or selected explicitly to make 

information available, such employment will notmake a difference. TDr appears 

to have some difficulties with opportunism as well, because it neecis to have 

been produced by the cognizing organism's mechanisms. This will be a point of 

further investigation in the next chapter. 
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6.6.4. What co mes next 

What inspired this exercise, and formed the background for introducing the 

desiderata, was the question howjwhether a teleofunctional criterion can be 

formulated that supports EC. I include this above as a sort of semi-desideratum 

which I call EXTEND, to show the prospects of each of these scenarios. Now on 

the basis of desiderata satisfied, as shown in the table above, TDr looks most 

promising: the only desiderata not satisfied are ownership and opportunism. 

However, in my discussion of the opportunism desideratum I put forwardsome 

considerations that raise doubts a bout satisfaction of EXTEND by this scenario. 

These considerations concern the idea that putative cognitive processes have 

to be products of (ultimately) reproduced mechanisms. How should we under

stand the production relation that warrants ascription of cognitive status to the 

products? Can such products exist outside the boundaries of the mechanisms 

that produce them? If they can, under which conditions? How should we under

stand this, and what are the implications? If they can't, and if the relevant 

cognitive mechanisms are bounded by the organism, then we can't count 

processes outside ofthose boundaries as cognitive. 

In the latter case, the scenario invites to look at another option for EM: the 

possibility that these mechanisms are themselves extended. Here we would 

depart from Rowlands' approach and confront anew the "systems" discussion: 

whether or not cognitive mechanisms are extended. In other words, whether the 

mechanisms responsible for cognition are inner or span across brain, body, and 

world. However, we would not enter this unequipped the proper function 

perspective itself represents a particular angle from which to understand this 

question. The question becomes for us how to understand "the organism's 

reproduced cognitive mechanisms", and whether this includes external entities 

and processes. 

Since TDr is the most proruising scenario on other counts, it is only fitting to 

first address the issues indicated above. If extension is possible on this scenario, 

then we have a strong candidate approach to understanding the proper function 

condition in a way that can be further developed into a criterion of the cognitive 

that supports EC - in a specific way, with specific implications for the scope and 

conceptualization of EC. If not, then the scenario is closed off and we would 

havetolook at either a different account or a supplement for the other scenarios 

discussed here. This would center on an understanding of the "link" between 

processjitem and organism - the main challenge being to balance the three 

desiderata of connectedness, malfunction, and boundary demarcation. 
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In the next chapter I tackle the question to what extent TDr supports EC. 

First I discuss, respectively, the production requirement and the individualist 

interpretation, and argue that these are compatible with the idea of extended 

cognitive processes in principle. Then I identify two problems. The first of these 

is the appropriately epistemic issue of just so stories; I discuss its role in this 

context and why it presents a problem in relation to the EC de bate. Thesecondis 

that the criterion does turn out to be quite restrictive, and would exclude many 

casesoften cited as putative examples of extended cognition as wellas apparently 

clear examples of cognition more generally. I argue that as the historica! focus of 

the etiological account seems to beat the root of both these issues, it is worth 

looking at a non-historica! alternative. 
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7 Assessing TD1: problems for an 

etiological account 

7.1. Introduetion 

I have presented four scenarios for understanding a proper function condition 

fora Mark of the Cognitive and outlined how they fare against the set of desider

ata for such a Mark provided earlier. This has resulted in an overview of the 

desiderata profiles for the different scenarios. The first top-down scenario, TDr, 

came out as the most proruising choice from the perspective of satisfying the 

most desiderata. The scenario preserves a determinate Type Identijication of 

cognitive processes, like the bottorn-up scenarios, while leaving room for Novelty. 

In addition it accommodates an understanding of processes as cognitive while 

malfunctioning much more straightforwardly than does the bottorn-up scenario. 

Then, one of the primary reasans for developing this scenario was to attempt to 

bypass the issue of cognitive bloat, by building into the requirements for even 

being a process of the right kind (cognitive candidacy) its being linked to a 

particular benefiting subject. This linkage is provided by elaborating the proper 

function condition with a requirement that an individual's cognitive processes 

are produced by those of the individual's innate (i.e., reproduced with the 

organism) mechanisms that have a "cognitive" proper function with respect to 

that individual, and whose proper function it is to produce such processes. If 

successful, this also makes it unnecessary to resort to additional conditions to 

satisfy Ownership, Connectedness, and Boundary Demarcation that are completely 

separate from the proper function condition. 

The condition succeeds in excluding informational processes that are "out 

there" like the unused telescope. It also excludes cases like the communicating 

servers, and looks to avoid rampant expansion more generally; due to limits on 

the sphere of things which it is the proper function of an organism's innate 

mechanisms to produce, and which also have a function relative to that organ

ism. 

Where these limits fall precisely, though, we have not yet clearly determined. 

In particular, we need to determine whether the condition, in an effort to satisfy 

Boundary Demarcation and Connectedness, is still loose enough to accommo-
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date EC. We are investigating the possibility of an EC-friendly criterion of the 

cognitive, after all. In this chapter, therefore, I take a closer look at the conditions 

for ascribing proper functions according to TDr, and draw out the implications 

for EC; including the precise implications for Opportunismin conneetion to EC 

and more generally. 

To determine whether the criterion supports EC two questions are relevant. 

First, is Extend respected? That is, does the criterion allow in principle for 

cognition to be extended? Second, is Extend satisfied? In this case that means: 

are there processes that extend outside the physical boundaries of the organism 

and that satisfy TDr' 

In section 7.2 I first make sharp the requirements for ha ving a cognitive 

proper function on the TDr scenario, with a brief rehearsal of relevant aspects of 

Millikan's apparatus. In section 7·3 I discuss whether these respect Extend in 

principle; that is, whether they allow for the possibility of cognitive extension. I 

argue that there is nothing to contradiet the possibility of "extended" devices 

with cognitive proper functions. 

The remainder ofthis chapter is devoted to the concrete implications- to the 

question whether there are cases of cognitive extension according to the condi

tions specified. 

In section 7-4, I point out some difficulties with re gard to operationalizing 

the criterion, touching on the general problem of "just so stories" in relation to 

etiological accounts of proper function as well as how this problem is compli

cated by features of the top-down scenario. I argue, first, that while not being 

able to tell whether conditions for a process to be cognitive obtain undermines 

the criterian's use for and conneetion to cognitive-scientific practice, such 

epistemic issues need not undermine its value as an ontic thesis about what 

makes a process cognitive. However, it does present a dialectica! challenge in the 

context of the extended cognition de bate insofar as it undermines our ability to 

truly be sure whether some process is or is not cognitive, and thus also whether 

cognitive extension is actual as opposed to merely possible. 

In section 7 .5, I show that though the scenario allows for the possibility of 

out-of-the-brain cognition, it does so in a way that might not be acceptable to 

extended cognition theorists. I discuss some implications ofthe condition on our 

view of cognition more generally. I present a case of internal cognition that 

serves as a successful motivation for extended cognition -suggesting intuitively 

good standing- but is not counted as cognitive. I argue that while it is mostly a 

matter of intuitions whether one views these implications as problematic, they 
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are indicative of a deeper problem with the strictness of an etiological function 

requirement, particularly with respect to Opportunism. 

7.2. The top-down production scenario: two conditions 

The two versions of the top-down scenario were presented earlier in terms of a 

modification of the condition on cognitive processes that they should have a 

certain kind of proper function (of making information available to ... ). This 

modification concerns both the characterization of the required proper function 

and an extra condition on the context of its production. Each of these can be 

viewed as yielding an individualist interpretation of the proper function condi

tion in a specific way. Here I provide their precise in terpretation for TDr in 

relation to Millikan's framework. 

7.2.1. Cognitive i· proper functions 

First, the characterization of the proper function is explicitly made relative to a 

specific individual. In the previous chapter I explained how Rowlands' statement 

of the proper function condition is ambiguous, and affered two different inter

pretations. The top-down scenario takes the "individualist" interpretation, which 

states that A process p is subject S's cognitive process only if it has the proper function 

of making infonnation available to S. I call these cognitive i-proper functions. 

These considerations are semantic. How does the idea that sarnething has a 

proper function with respect to an individual take shape in an etiological account 

of proper function? To do this we have to take into account more specific details 

of the circumstances of selection. The crucial question hereis how we character

ize what an i tern's ancestars did that explains proliferation. In general, Millikan 

seems to allow for some slack in how we characterize the proper function( s) of 

an item. For example, although the most proximate characterization of the 

heart's function is "pumping blood", the explanation of why it was selected can 

also piek up on more distal effects, like deliverance of nutrients throughout the 

body. In this extra explanatory space, so to speak, we will find the resources to 

distinguish items for which an (informational) benefit to that particular subject 

was involved. Now the present particular organism cannot, of course, figure in 

an account of why previous memhers have been selected. But we can say more 

generally: an item was selected because of an (informational) benefit to the 

subject whose item it was. This yields: The proper function of an item of this 

143 



Extended Cognition and the Markofthe Cognitive 

type is to make information available to the organism whose process it is. Of 

course reference to an organism whose process it was is not unproblematic, as 

we saw in the previous chapter. Sharpening the formulation of the second part 

of the TDr condition yields, I think, what we need of Ownership in the present 

context. 

7.2.2. Origin: the organism's innate mechanisms 

The second modification is an individualist restrietion with respect to the 

production of cognitive processes. This means, basically, that anything that is to 

qualify as cognitive must he either reproduced as part of the organism 's native cognitive 

repertoire (mechanism) or otherwise he the product of its basic cognitive apparatus in 

the appropriate sense (process ). 

With an eye to EC-theorists it would be preferabie to characterize an organ

ism's "basic cognitive apparatus" without simply stipulating that it is inside of 

the physical boundaries of the organism. The key terms here are "individual" 

and "native" rather than "internal". Native, while notneeding to imply internal, 

denotes a set of basic building blocks that is reproduced with each successive 

generation of a species. This excludes many (cultural) resources in the environ

ment that, while relevant in explaining the development andjor evolution of 

current human traits, are in an important sense not traetabie as an individual's 

basic package49·5°. This yields the interesting result that an organism's physical 

49 The role of the environment in evolution has received much attention in recent years. An 
example is Dual Inheritance Theory (Boyd and Richerson 1985), which emphasizes the co
evolution between genes and (cultural) environment. One example is the interaction between 
genes and domestication practices. Niche construction (Odling-Smee et al. 2003) highlights 
the downstrearn effects of alterations in the environment on the course of evolution. For 
example, the dam built by beavers changes their environment, and this affects the selection 
environment for subsequent generations. Developmental systems theory (Griffiths & Stotz 
2000) rmderstands hwnan nature (including cognitive processes) astheresult of a set of inner 
and outer causal resources that are reproduced in every generation. 

so My comments on an individual's traetabie basic package are inspired by the extended 

phenotype (Dawkins: 1982) and Dawkin's (2004) arguments against takinga more "extended" 
perspective on evolutionary mechanisms ~ike advocated by some of the theories above). On 
the extended phenotype, in some cases an organism' s phenotype includes items in the 
environment. The phenotype as the basis of selection in turn feeds back on gene selection. For 
instance, the way in which the spider weaves her web impacts her survival and reproductive 
success, and hence the spread of the responsible genes. Dawkins (2004) points out that there 
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boundaries are sametimes relevant for independent reasons, but there is no 

reason in principle that certain elements outside of it can't be considered "na

tive" to the organism. 

What counts as a product of this basic apparatus "in the appropriate sense" in 

the present context is: a product which it is the proper function of the basic appara

tus, or of products of that basic apparatus, to produce. This encompasses higher

order reproductively established families as well as items with derived proper 

functions. Reeall that for an item that belongs to a higher-order reproductively 

established family this means that it is the proper function of the item to pro

duce items of that nature, or items that match earlier items. Reeall further that 

an adapted device inherits the function of its producer as an invariant derived 

proper function, and may in addition have an adapted derived proper function. 

In the latter case the proper function can be characterized as the means by which 

the producer achieves its proper function, given an environmental circumstance. 

Cognitive mechanisms can be direct copies, or products in either sense. Cogni

tive processes will, in general, be products of those cognitive mechanisms. The 

notion of an adapted derived proper function leaves it open that an adapted 

device may be characterized as having an informational proper function while 

being produced by a native mechanism that does not itself classify as a "cogni

tive" mechanism. Recall, further, that the production of adapted devices can be 

iterated. A native mechanism can have the proper function to produce a device, 

which in turn has the proper function to produce another device, etc. Thus, the 

second condition of TDr reacis that anything that is to qualify as cognitive must he 

either reproduced as part of the organism 's native cognitive repertoire (mechanism) or 

he the product of a native mechanism that has the proper function of producing it, or 

he included in an iteration of such products each of which has the proper function to 

produce the next, ultimately produced hy a native mechanism. 

Taken together, on TDr a process P counts as a subject S's cognitive process 

iff: 

is a covariation involved here between genes and phenotype: variation in genes results in 

variation in phenotype, but variation in phenotype then also feeds back on the nature of the 

genes present in the next generation. This is not the case for the theories above: for instance, 
how well a beaver builcis his dam does not give him a seleetive advantage over other beavers, 
because all benefit I don't want to necessarily restriet to genes but the co-variation sense of 

reproduetion in the next generation is what I am aiming at. 
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(i) P has the proper function of making information available toS 

(ii)P has this proper function in virtue of being produced by some native 

mechanism of Sof which it is the proper function (in this circumstance) to 

produce P. 

7.3. Does TD1 accommodate cognitive extension? 

With this more precise outline ofTDr, we can look at what is needed for it to be 

able to accommodate cognitive extension. This requires, in general, that we can 

attribute cognitive i-proper functions that are derived from the proper functions 

of innate mechanisms, or otherwise are produced in accordance with the proper 

functions of innate mechanisms. There are really two components to answering 

this question, parallel to the two conditions. First, can adapted devices or more 

generally processes which it is a proper function of the organism's innate 

apparatus to produce be "externalized" in the way required? Second, is it possi

bie for such processes to have cognitive i-proper functions? To get an answer to 

these questions I will reason from the fundamentals of Millikan's account. I 

show that in principle there is no obstacle to a positive answer to both of these 

questions. 

7.3.1. The production condition 

First, I consider what is entailed about the possibility of EC by the production 

condition, the condition that cognitive processes are produced by native meeha

nisrus with the proper function to produce such items. For this I look at the 

possibilities Millikan's account offers a bout the forms such items can take. The 

aim is to see what potentially falls inside the scope of the proper functions of 

these native mechanisms in accordance with Millikan's account- what it can be 

their proper function to produce. This discussion will show two things. First, 

that it is in principle possible for products in the relevant sense to be entities 

outside the producing mechanisms; and that there is nothing to prevent for 

example brain structures to have proper functions with respect to producing 

entities outside the brain. This may sound commonsensical, but the relation 

between "producer" and "product" is not necessarily simple; and the under

standing of the sense in which sarnething can be a product will become 

important in assessing the prospects of cognitive extension from TDr. 
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Accordingly, the second thing that will come out of this brief discussion is 

that we need to be cautious about how we characterize the product and the 

production relation. We cannot assume that an observable is the product of only 

one mechanism, and there are potentially different ways to characterize even a 

more or less discrete entity as a "product". This becomes more pronounced 

when we are talking of behaviors. Nor can we take just any kind of causal 

relation to qualify some mechanism as the "producer" of the item in the appro

priate sense. 

The examples Millikan provides (discussed at the beginning of the previous 

chapter) tell us sarnething a bout the kinds of things that can count as a product 

and how the producing mechanism and the product might be related. 

First, a bout the kinds of things that can count as a product. The nature of the 

product can, first of all, vary. An "item" can be an object like an artifact; pro

duced in accordance with the (proper functions of) the designer's intentions. It 

can be a state, like the color ofthe chameleon's skin. It can be a behavior, like the 

bee dance. 

"Production", further, need not denote only cases where a mechanism brings 

sarnething else into being, although sametimes this is the case, like with the 

production of an artifact. What "production" means seems to vary with what 

kind of a produced device we' re dealing with. In the case of the chameleon, this 

is an alteration or specification of the properties of a thing. The mechanisms of 

the bee dance, on one level of description, specify the kinds of movements that 

the bee makes. But in another sensethereis the genuine production of a behav

ior. Only thesensein which the mechanisms "produce" the behavior is more in 

terms of the regulation of movements of the muscles, wings, etc. Both in terms 

of coordination- centralized or decentralized?- and in termsof initiation of the 

behavior bases on certain cues. What emerges is that there is a variety of influ

ences that might transfer a producer's proper function to an item. There is the 

added complication that Millikan's framework allows fora single product to have 

functions derived from several sources. It looks like the nature of the product, 

the producer(s) and sense of "production" that is involved varies case by case. 

A further question with respect to the production relation concerns its scope, 

more particularly in relation to causation. To what extent do items or occur

rences that are caused by a producer, and that serve to fulfill its proper function, 

products in the appropriate sense? In the bee dance example we are, in the first 

instance, interested in the dance itself. But there are further consequences to its 

action. The bees flying off in a certain direction are also caused, and this might 
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also be part of the proper function of the mechanisms. Do these consequences 

then also have a derived proper function? Millikan does not appear to count this 

as an adapted device of the mechanism. She says little else a bout this, but we 

might presurne that there is an importantsensein which the behaviors of other 

organisms are not under control of the mechanism. That is to say, the mecha

nism can function properly while the end result is still that the bees fly off in the 

wrong direction. Presumably if we want to talk a bout a braader function (like 

procuring nectar, getting the bees to fly east) we must take the other bees' 

condition as part of the background conditions, rather than as part of the means 

builtinto the mechanism to achieve its function. If we would want to castour 

net wider, and talk a bout the function of getting at the nectar, we might include 

therein both the dance and the reaction; but this doesn't look realistic in the 

context of reproductive units. 

Now the above examples are, in a sense, limited to alterations and activities 

bounded to the organism itself. In conneetion to cognitive extension, this bears 

on the possibility of out-of-the-brain cognition. What about properly external 

items? 

It is easy to find examples where performing a proper function involves 

al tering or producing things outside of the boundaries of the organism. Clear 

examples are those often mentioned as examples of an extended phenotype 

(Dawkins: 1982), like the spider's web. This is produced by inner mechanisms 

and has a direct proper function in virtue ofthe benefit for the spider. Human 

artifacts qualify as external productsin much the same sense as webs doY. 

What a bout external processes? There are two issues that are relevant here for 

cognitive extension. One, how "external" are the processes that involve the 

manipulation of external items; two, can the class of adapted devices include 

processes that are wholly outside of the organism? On the latter question we can 

shed some light by distinguishing between requirements for a proper function 

to be fulfilled and items falling in the scope of a relational proper function. 

But the feedback between product and genes andjor selected mechanisms is much more 

complicated -the way in which we can rmderstand a mechanism to have been selected in 

virtue of producing this item is not as simple. Here, again, Dawkins' (2004) remarks on the 

covariation between gen es and phenotype are relevant.. The role of cultural transmission, 
however we might understand it, should not be underestimated in the case of artifacts. It 

emphasizes once again that we must be careful in what we rmderstand native mechanisms to 

(be able to) have been selected for. 
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"Con trol" over the processcan be explicated at least in part in termsof the latter 

idea. Consicier the bee dance again. We might say that in the end, the bee dance 

mechanism is reproduced because of a con tribution it makes to finding nectar. 

The bee dance "product" then causes further things to happen (bees flying off in 

a certain direction) that we can describe as the fulfillment of some (broadly 

descri bed) proper function of the mechanism. Insofar asthereis some invariant 

effect at which all this behavior is aimed this effect might betaken as a "focused" 

proper function. Yet this doesn't mean that everything that happens in between 

can be subsumed under the (proper) exercise of the proper function of that 

mechanism. The mechanism itself is selected for producing certain means 

towards that proper function. Everything else is simply a necessary environ

mental condition for achieving the result. This suggests that events happening 

outside the immediate activity sphere of the mechanism can't be an adapted 

device. That being said, this is hard to make sure just on the basis of these 

examples. If a beaver dam can be an adapted device, then why not the flow of 

water that is a result of it? Perhaps a way of making this distinction would be to 

see when we would say a producing mechanism was malfunctioning. "Malfunc

tion" of an adapted device - not doing what it is supposed to do due to a defect

is explicated in terms of sarnething being wrong with the responsible mecha

nisms. I think it is suggestive that if forsome reason (like the weather) the water 

flow does not create a salmon pool, this would not be considered malfunction of 

the beaver's mechanisms, but it would if the dam were out of shapes 2
• A similar 

consideration can be affered when we consider to what extent items manipulated 

are part of the process as an adapted device. Take a chimpanzee trying to get 

some ants with a stick. Should we say the "producer" of an ant-getting process 

malfunctions if, weirdly, the stick suddenly turns flexible justas the ape pokes it 

into the ant hill, thus preventing the ape from getting any ants? What about if it 

pushes the stick against the hill horizontally? I will say more on this question of 

what is included in "the process" as adapted device, in relation to EC, in the 

penultima te section. 

Let me conclude with some remarks on the human case. In the case of 

human action there is potentially a large role for intentions as intermediates for 

the complex purposes ofhuman behavior. Now we cannot be quite sure what the 

52. Unless, of course, the organism's action is informed by environmental conditions (making the 
action relational). Then the right circumstances not obtaining would be a sign of the organ
ism's "coordinating" mechanisms malfunctioning. 
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(on tic and evolutionary) reality of the category of intentions is. Perhaps it is just a 

shorthand for more complicated mechanisms involved in action or decision 

making. On the one hand, Millikan suggests that the intention with which an 

artifact is produced more or less coincides with the purpose of that artifact. On 

the other hand, she suggests that "personal" intentions (i.e. purposes we ascribe 

to the whole individual) are a combination of the purposes of underlying 

mechanisms, andjor the result of more primitive behaviaral controls (see 

Millikan: 2002, n). The key here is the relation between explicit intentions as 

representations of purposes and the purposes themselves. Millikan's view is that 

such representations have as purposes to help produce what they represent 

(2oo2, 8). This is interesting because, if I understand it correctly, this allows for 

the purposes of these representations to be more or less independent from the 

purposes of the behavior itself. If I have the explicit intention to make a cup, 

then this intention (representation) has the proper function to help produce the 

cup. What the cup is for is only obliquely related to the intention. It depends on 

what further purpose the forming of this intention is supposed to serve. The 

relation between (the purposes of) the explicit intentions informing a behavior 

and the purpose of that behavior itself will become important later on. 

Finally, what does this say about the sense in which doing sarnething accord

ing to an intention is "product" of such an intention? We should, I think, refrain 

from talkinga bout intentions in this context at all when we refer tothem as the 

result of the various purposes of lower-level mechanisms. We cantalk of coordi

nating or selecting mechanisms. Appropriately a "product" of such a mechanism 

would be the initiation of a particular behavior rather than another. It is again, a 

contextual matter how we characterize the "product" that is to be accounted for. 

A spatiotemporal event sec can have multiple proper functions - as Millikan 

(r984: 47) stales it, "devices" may have multiple derived proper functions 

deriving from the different mechanisms that are involved in its occurrence. But I 

would advise against objectifying behaviors in this sense, precisely because it 

obscures an enlightened differentiation of aspects or characters that are up for 

an evolutionary explanation. Further, it appears physically identical behavior 

tokens will have dijferent proper functions if on different occasions different 

mechanisms are involved in its selection. Again, it would be the occurrence of 

that behavior in that circumstance to which the proper function is ascribed. 

To briefly sum up, it is certainly possible for the products (in the appropriate 

sense) of organismic mechanisms to extend beyond the boundary of skin and 

skull. But we need to pay special attention to the subtieties of understanding the 
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product and the manner of its production - how we characterize sarnething as 

the product of an innate mechanism, and which effects we do and do not count 

as proper-function hearing products in accordance with what the underlying 

mechanisms were selected for. 

7 .3.2. External devices and cognitive i-proper fundions 

We've seen that it is possible for adapted devices to include items, environment

manipulating behavior, and perhaps even processes (in a qualified sense), 

outside of the organism. Now we turn to the question of whether or notthese 

extended processes may include cognitive i-proper functions. As a working 

assumption we have stuck by the proper function of "making information 

available"; our i-proper function is thus a process that, fora given organism, has 

as a proper function to make information available to it (or its subsequent 

processing)53. 

The relevant consideration here is what function an extended process is sup

posed to serve as a means for the innate mechanisms or their products to do. 

There seems to be nothing in the idea of the proper function "making informa

tion available" that we should treat it any differently from other functions. Take 

for instanee actions by an organism in the environment to praeure food. The 

organism may have diverse mechanisms with proper functions concerning the 

generation of programs or routines for behavior - programs that each has some 

role to play in making sure the organism takes certain actionsin certain circum

stances - which are supposed to praeure just the food it neecis at that point5 4. 

There are clear similarities here with the proper function of making information 

available. Both involve the initiation of overt behavior in order to praeure some 

resource for itself- the proper function of making foodjinformation available to 

itself. In accordance with this idea, both are compatible with i-proper functions. 

When there is a mechanism with the function of governing the execution of self-

53 Again, here it may be that this making infonnation available serves a further fimction. It may 

be all aimed at eventually making infonnation available to the subject, or it may be local. Do 
note that (if we want to construe making infonnation available to subsequent (subpersonal) 
processing more locally) local processing, insofar as it involves detailed activity by smali-scale 
mechanisms, is less likely construable as invalving extemal devices. 

54 As opp;::>sed to wants. Here is a nice illustration ofhow, through absence of Normal conditions, 

mechanisms might fail to perfarm their proper functions. This is the familiar idea that some 
of the mechanisms that govem food intake by humans are maladapted to our present lifestyle. 
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food-procuring behaviorsss then the resulting behaviors have an i-proper func

tion. Likewise, an organism might have a mechanism or set of mechanisms that 

have the purpose of producing behaviaral repertoires in order to make informa

tion available to itself. At "higher" levels of derivedness these could become quite 

sophisticated. After all, the framework allows for several intermedia te programs 

to be produced, each of which is a specification of a means that is (if everything 

has gone properly) appropriate (with respect to performing the proper function) 

for certain circumstances to (overall, or often enough) achieve the proper func

tion. 

To be a bit more concrete about the possibilities for cognitive extension, I 

briefly discuss how two well-known examples used by EM can be construed as 

fitting the conditions specified. The first example is "doing rnathematics on 

paper". Such activities are typically copied routines and as such have a direct 

proper function. However, on Millikan's view we should also be able to attribute 

(derived) proper functions to the actions of the organism. We would have to 

hypothesize (relational) mechanisms that have been selected for (producing 

programs governing) the acquisition and production of such behaviors. All to 

serve some further purpose; perhaps varying the behavior with the circum

stances. Surely we can also imagine there being such mechanisms conferring a 

proper function on this behavior of making information available to that organ

ism. In this case, there perhaps being a mechanism for forming learning 

programs specifically re lating to informational behaviors, of which long division 

is then an instanee in these circumstances. Say one is confronted with the 

question of how many tiles one should buy for the garden. If there is a mecha

nism or program for engaging routines to solve practical problems, then in this 

case it would presumably activatea suitable mathematica! routine. The purpose 

of this activation would be to provide the organism (or the relevant action-input 

mechanisms) with the requisite information. 

The second example is Otto and his notebook. Remember, Otto is an Alz

heimer patient who uses a notebook in which he writes down (practical) 

information a bout people, addresses, etc. to be consulted as needed; as a sort of 

surrogate for biologica! memory. Otto's actions with his notebook de facto serve 

an information-revealing purpose for Otto. Not necessarily just the consulting of 

55 Of course, it is also plausible that a lot of hrmting behavior would have the purpose of 
procuring food for the family. 
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it, but also his writing of the information serves to make information available to 

Otto at a later juncture. Can we suppose that these activities have the proper 

function to make information available, based on an evolutionary purpose for 

Otto? Right now there is no reason to say they cannot have this as a proper 

function. All that is required is that we can make sense of the idea of a mecha

nism whose capacity to form programs for information-gathering has been 

selected for. This means also that there must have been circumstances in which 

such a mechanism would have been selected. Now Otto's case is somewhat 

special in that it involves severe malfunction of biologica! memory, which is a 

circumstance that we can hardly say is Normal for any mechanism. Why sup

pose, then, that this behavior can be subsumed under an evolutionary 

explanation? One answer is that we can view as part of the Normal conditions for 

such mechanisms the occurrence of milder memory lapses. More generally, in 

the past memory did not work perfectly, such that under the pressure of (in

creased) demands on memory, external support strategies would be 

advantageous. All of us employ strategies of writing down things that aid our 

memory. We could take this general mechanism to underlie Otto's abilities to 

learn and execute external information starage strategies, such that his behavior 

is an instantiation of a more general program. I t's just that Otto is more often in 

circumstances that prompt the activation of such a program. 

In conclusion, the conditions on cognitive processes that form the co re of the 

top-down production scenario allow in principle for extended processes to be 

cognitive. Processes invalving the manipulation of external items can classify as 

adapted devices, which might be acearcled a cognitive i-proper function: a func

tion of making information available toS, or (a neutral version)56 to inform S's 

action. In what follows I first argue that there are serious limitations with respect 

to assessing the actuality and extent of cognitive extension, because though it 

may be plausible for a behavior to have such a function, we can't assume or 

make certain that it indeed has such a proper function. I then go on to outline 

sG The idea of "making information available to the subject" as a central purpose for cognition 

suggests a being conscious of or sarnething being represented to the subject as an end station. 
This seems to make sense only if we take the conscious subject as a locus of control - or 

rather, the "being conscious of' the way the world is being causally efficacious. After all, only if 
this being conscious has some further effect on behavior could it make sense that it would be 
sarnething that natural selection could operate on. If one does not want to commit to an 
understanding of"being conscious of something" as a link in the causal chain (e.g. when one 
is an epiphenomenalist) then the neutral formulation might be a good altemative. 
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the more general implications of the conditions incorporated in the top-down 

scenario; and discuss potential resistance to the scenario from extended cogni

tion theorists as well as from the perspective of intuitions we might have a bout 

cognition more generally. 

7.4. Assessing the practicability of the criterion 

We have established that the TDr version of the proper function condition is 

compatible with EC in principle. There is another matter of equal importance, 

though, when it comes to relating this condition to cognitive extension, and in 

particular its potential role in the debate(s) surrounding the cognitive extension 

hypothesis. This matter concerns the practicability of the criterion. With "practi

cability" I mean ease of use of the condition in terms of application and more 

generally its value as an instrument for argumentation. In this section I discuss 

some problems that negatively impact on the criterian's practicability so speci

fied. The main thrust of the discussion is that because the criterion requires us 

to draw on certain kinds of facts - historica! facts, fa cts concerning psychological 

mechanisms and their relation to the environment - that are inaccessible in 

practice or in principle, it r) threatens to lose any touch with cognitive-scientific 

practice; 2) cannot be used to argue for cognitive extension, if such argument 

depends on us being able to apply the criterion conclusively to actual cases. 

I first discuss a familiar criticism directed at adaptationist explanations - the 

problem of "just-so stories". I use this to highlight two points: first, the fact that 

we can give some plausible (selective) explanation of a trait doesn't mean that it 

is a correct (true) explanation of the origin and spread of the trait; second, we are 

not always in a position to find out "why" or how it happened that a trait came to 

prominence. Even if there are ways to test adaptationist hypotheses in certain 

circumstances, this is more difficult in the context ofhuman activity. Connecting 

this to etiological theories of function, I argue that this undermines our ability to 

determine correctness of our proper function attributions in many cases. I also 

argue here that complications in identifying the (inner) mechanisms involved in 

the production of behavior only add to the difficulties when determining the 

function of adapted devices. 

I then illustrate these points by reference toa paradigmatic putative example 

of cognitive extension. I show that it is possible to present two alternative "sto

ries" of the mechanisms involved and what they were selected for; which result 
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in opposite judgments concerning whether or not we are dealing with an ex

tended cognitive process. 

Finally, I argue that the issue of just-so stories, if as serious as it seems to be, 

is not just a peripheral concern but rather devastating for the prospects of a (top

down) proper function-based criterion of the cognitive in the context of the 

extended cognition debate. 

7 .4.1. jus! so stories and !he multiplicity of possible programs and 

mechanisms 

Stephen Jay Gould and Richard Lewontin in the late 197os launched an attack 

on an overly "adaptationist" attitude towards the explanation oftraits, including a 

perceived lack of critical reileetion on adaptationist hypotheses. "Adaptationism" 

refers to the idea that the evolution of traits can be predominantly explained by 

reference to natural selection, where selection modifies those traits to fit the 

environment - in the extreme that, given enough time, every aspect of the 

organism will achieve a perfect "fit" with the environment (constrained only by 

trade-offs) 57 . In their (in)famous 'Spandrels" paper. Gould and Lewontin (1979) 

criticized what they called the "adaptationist programme", characterized by a 

mode of explanation that they perceived to be dominant in evolutionary thinking 

at that time: the organism is broken down into individual traits, whose preserree 

is then explained in terms of optimal designs for some function, with natural 

selection as the agent (Gould and Lewontin: 1979. 585). Gould and Lewontin 

alternatively termed this way of proceeding the "Panglossian paradigm", likening 

it to the logic of Voltaire's dr. Pangloss, who claimed that everything was made 

forthebest purpose, even intheface of massive natural disaster. 

The target of Gould and Lewantin's criticism was not so much the view that 

everything is perfectly adapted. which hardly anyone explicitly defended. but 

proceeding in practice in accordance with an assumption to that effect. In other 

words, the tendency to try for an adaptationist explanation at all times, and when 

a particular hypothesis fails, to formulate another according to which the trait is 

an adaptation after aUS8
. Ignoring, first of all, the myriad of alternative possible 

57 See Godfrey-Smith (2001) for a nice identification of three different claims that can be 

distinguished under "adaptationalism". 
58 On p. 588 they present an example of such a practice in the form of a study ofbird aggressive 

behavior by Barash. Barash came up with an explanation of the preserree and absence of 
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causes for a particular trait. This includes the possibility of selection without 

adaptation 

adapted" the 

for instance, selection favors fecundity, no matter how "well 

bearers of that trait are (592); non-selection mechanisms like 

genetic drift- a change in frequency of traits due to random sampling of genes; 

and phenotypic (nongenetic) adaptation. Another concern mentioned in passing 

is the assumptions made when decomposing an organism into parts. For 

example, if wethink of the chin as a "thing" we get a very different story a bout 

its presence in humans than if we think of it as a result of the interaction be

tween growth fields (585). 

More generally, Gould and Lewontin criticized a failure to properly consider 

what would count as appropriate evidence for the proposed adaptationist hy

potheses, making them adaptationist "stories" rather than serious hypotheses. 

Instead, these adaptationists were apparently satisfied with an explanation if it 

was consistent with natural selection: 

We would notobject so strenuously to the adaptationist program if its in
vocation, in any particular case, could lead in principle to its rejection for 
want of evidence ... the criteria for acceptance of a story are so loose that 
many pass without proper confirmation. Often, evolutionists use consis
tency with natural selection as the sole criterion and consider their work 
clone when they concoct a plausible story. But plausible stories can always 
be told. The key to historica! research lies in devising criteria to identifY 
proper explanations among the substantial set of plausible pathways to any 
modem result.(Gould and Lewontin: 1979, 588) 

Gould (1978) called such plausible stories "jus! so stories", highlighting an 

emphasis on "virtuosity in invention" rather than testability, insofar as theorists 

simply specula te a bout the possible reproductive advantage of a trait, based on 

its present utility plus a reconstruction of history (Gould: 1978, 530). Gould 

aggressive behavior towards strangers in different circumstances, according to which each 
instanee ofthis behavior could be viewed as having adaptive significance. Gould and Lewontin 
report another experiment which failed to repeat the results. Gould and Lewontin suggested 
the initially observed differences were an artifact ofthe experimental set-up; while pointing out 
that the experimenters themselves, rather than abandoning the adaptationist story by Barash, 
presented a way to explain the deviant behaviors such that they were the results of an adapta
tion after all. This could demonstrate the possibility of"saving" an adaptationist explanation by 
modifYing auxiliary hypotheses. For Gould and Lewantin's polemica! purposes it mainly 
demonstrates a willingness to hold onto a(n) (particular) adaptationist schema whatever its 
problems. 
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likens adaptationist hypotheses to "fashions" - shifting between popular expla

nations without improvement. He offers an example of two such different 

explanations of the dorsal fins of pelycosaurs. The first appeals to the relation 

between fin area and body volume to remark that it is appropriate for under

standing the fin as a thermoregulation mechanism. At the time of Gould's 

writing, the tale in fashion is that the sail was a device for sexual displays (531). 

The point is that even if the shape of the fin fits an explanation according to 

which it was selected for an optimal temperature regulation, this need not be the 

"true" story. 

This we can see as a cautionary note on the proper evaluation of proper 

function attributions. Now on an etiological theory offunction the function of an 

item is what it was selected for. This is its evolutionarily established "purpose", 

and if we want to keep from relativizing, the criterion for appropriate function 

ascription must be that the item was in fact insome way selected for that effect. 

Singling out a particular current (useful) effect of anitem or trait, and being able 

to provide a plausible story a bout how this would have led to the selection of that 

item or trait, does not necessarily make for an appropriate function attribution59 . 

If the criterion is plausibility or consistency with natural selection, there are 

likely other candidates that qualify equally. Moreover, we can't assume that some 

adaptationist story is true of any physical structure or behavior that we glance 

u pon. A trait may have spread as a function of other evolutionary mechanisms, 

andjor not be a meaningful trait under selection in its own right at all. 

The cautionary note holcis also (or perhaps even more so) for Millikan's more 

elaborate theory of proper function. Some items do not have a direct proper 

function; for them to have proper functions there must be some mechanism that 

has been selected for producing it or items like it. If anything, there is potentially 

more room for multiplication of possible selectionist stories because there are 

additional hypotheses involved about e.g. the production of certain kinds of 

59 This raises issues with respect to common use of the notion of fimction and functional 

explanation. We may take the etiological theory as that which grormds people's fundion talk in 
a general sense. But the possibility of a mismatch between common sense fundion attribu
tions and their proper fimctions potentially undermines its believability as underlying 
common sense fimctional explanations. See also Wouters (2005), who argues that the notion 
of fundion as employed by biologists does not essentially involve selection but rather refers to 
what an item does or what its role is (and how this contributes to fitness). 
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products and the way in which the mechanism would vary these with the envi

ronment in furtherance of its proper function. 

Millikan has also been accused, and not unrightly I think, of storytelling60
. In 

general, she seems to take quite an "adaptationist" stance towards "biologica!" 

phenomena, assuming that an adaptationist explanation applies. This is demon

strated in her tentative explanation of a rat's lever-pulling behavior, where she 

hypothesizes a need-reducing mechanism under which the lever-pulling behav

ior could be subsumed. To be sure, she does not propose this as a serious 

scientific hypothesis; yet she assumes that some such explanation must be 

available for all conditioned behaviors. Concerning the presence of a built-in 

cantrolling device for programming the valuation of rewards: 

If no such cantrolling device was built into the animal, we can only sup
pose that the cantrolling device is itself an adapted device, having been 
produced by some higher cantrolling device in response to its adaptors, 
etc., until we do reach a system that was built into the animal at birth. Oth

ePNise the animal's learning pattems have no functional explanation at all. 

(Millikan: r984, 46) 

In other cases she obliges us with seemingly more definite accounts of how 

certain features and their associated effects might account for the proliferation of 

the items hearing them, but in doing so does not consider alternative explana

tions, nor provides evidence for her explanations or the assumptions that need to 

be made in orderforthese explanations to be true. Assumptions made include 

not only those a bout the individuation of items ("carving up") and relatedly the 

activity of items and the circumstances in which this led to their being repro

duced, but also the positing of those (higher-level) mechanisms themselves. 

Chemero (1998) offers a criticism with respect to teleosemantics6
r that nicely 

illustrates the latter concern. He points out that teleosemantics relies on particu

lar ideas a bout the nature of the brain and why it or parts of it have evolved, 

including the positing of mechanisms that have been selected fortheir ability to 

produce or consume representations: 

Go See e.g. Rosenberg (2007). 

Gr Teleosemantics is the project of naturalizing mental contents which is the primary goal of 

Millikan's (1984) account of proper functions. Other authors include Dennett (1995) and 
Dretske (1981). Briefly put, teleosemantics proposes that the contents of mental representa
tions are determined by their proper fundions - what they are supposed to represent, as 
productsof mechanisms selected forthe production andjor consumption of representations. 
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For there to be a teleosemantic theory of mental representations, it must 

be the case that (1) there are portions of the brain that produce and con

sume representations and (2) it must be their fundion to do so. (2) 
requires that there be an adaptive story, whereby the representation pro

ducers and consumers have been selected for their ability to trade in 

representations. And this is where the problems arise. The problems arise 
here because the teleosemantic story requires a selective history be told for 

a pair ofbrain structures that could very well not exist. (Chemero: 19 98, 143) 

Chemero points out that there is no evidence for the existence of such mecha

nisms, and indeed recent explanatory practices (like connectionism and 

dynamica! systems theory) suggest that cognition may be nonrepresentational. 

He accordingly takes the teleosemantics account of mental content to be a case 

of jus! so-storytelling of the worst kind. 

It is important to realize that what assumptions are made, concerning these 

mechanisms and other things, can have an impact on what proper function we 

attribute to an observable item or behavior. I will comeback to this later on. Let 

us note for now that we must resist the idea that we can take our preferred 

intuitive function ascription (to some entity uniquely characterizable) at face 

value, and that we can sit easy in the comfort that there will be some selectionist 

explanation, whatever it may turn out to be, that will validate that function 

ascription62
. 

The next question that arises naturally is: aren't their means to find out 

where and to what we can appropriately attribute proper functions? For our 

concerns, the above points are moot if there is some way to evaluate our hy

potheses a bout why a certain item was selected. 

62 lloyd: 1996, p. 224:"\Vhile it is clear that capacities for learning pattems of reasoning may 
have evolved rmder selection, as is suggested in the 'plasticity' approach, and are thus good 
candidates for being adaptations, it is always difficult to disentangle how much of a given 
pattem of responses is a part of the biological capacity and how much is the result of the 
interaction ofthat capacity with the organism's environment during its growth and develop
ment. Given these difficulties - well-known especially since Konrad Lorenz and Nico 
Tinbergen's pioneering experiments on animal behavior - it is not scientifically acceptable 
within evolutionary biology to conclude that, because a given pattem of responses contributes 
to evolutionary success, then there is some 'organ' (or part of the brain) producing such a 
pattem, that is therefore an adaptation .. This is because the 'organ' or 'module' may not 

actually ex:ist as a biologically real trait, and even if it does, its current fundion may or may not 
bethe same as the past function(s)." 
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The charge of just-so stories is often brought to bear with respect to sociobi

ology and evolutionary psychology, which are especially relevant for present 

purposes as we are interested in the proper functions ofhuman behaviors. These 

include the familiar kinds of evolutionary explanations - also regularly finding 

their way into mainstream media-foraspects ofhuman sexual behaviors63 . The 

label 'just so story' has as a further connotation, especially in conneetion tothese 

areas, that the hypothesis in question is unverifiable in principle. This is how

ever not implied by a de facto lack of concern for the evidence for a hypothesis, 

even if that portrayal of the practice is correct64 . The worry here seems to be 

connected to the fact that adaptationist explanations appeal to historica! selection 

events and circumstances. The involvement of claims about historica! circum

stances alone, however, does not need to mean that there is no way of deciding 

between adaptationistjevolutionary hypotheses. 

Indeed, evolutionary psychologists parry the charge of just so stories by 

claiming that there are appropriate methods for evaluating their hypotheses -

and that they have been using them, resulting in a number of well-supported 

hypotheses or at the very least means to decide between competing hypotheses. 

This includes for example Cos mi des' (r989) evaluation of the hypothesis for a 

cheater deieetion module by using a specifically designed version of the Wason 

selection task; and elsewise use of surveys and cross-cultural data to test hy

potheses' predictions. Others disagree with the methodological soundness of 

research in evolutionary psychology. Bulier (2oo5) provides a detailed criticism 

of several aspects of studies by evolutionary psychologists; suggesting that these 

problems stem from a reliance on reverse engineering, plus a number of further 

unsupported assumptions a bout the nature of the evolved human mind. There 

arealso claims that the evolutionary aspect is under-represented. Lloyd (1999), 

for example, argues that the evidence put forward by studies like Cosmides' does 

not support the evolutionary hypothesis over rival non-evolutionary hypotheses, 

63 Examples areBusset al. (r992), Buss & Schrnitt (r993), Singh (r993). 
64 There has been criticism on the 'Spandrels' paper as well as other publications by the authors 

for incorrectly portraying practice in evolutionary biology per se. Evolutionary psychologists 
have also been puzzled, to put it mildly, that the charge appears to be persisting even in the 

face of what they view as significant developments in methodology and accumulated evidence. 

For example, Holcomb (1996) argues that evolutionists are testing hypotheses in ways that are 
sufReient in other areasof investigation, and that any reliance on inference tothebest explana

tion would qualifY every scientific endeavor as storytelling; taking the persistent criticism as 

resulting from a bias, and a failure of critics to engage with their responses. 
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and that the primary arguing point of the approach lies in its attempt at an 

evolutionary explanation at all; but considered on its own merits as an evolution

ary hypothesis, the required steps aren't taken. 

These criticisms, if true, only show, however, that improvements need to be 

made with respect to methodology. In this regard it is important to note that 

there have been some successes in evaluating adaptationist hypotheses in 

evolutionary biology by combining a number of different methodologies, includ

ing cross-species comparisons and statistica! rnadeling of the effects of a trait in 

specific environments. In practice adaptive hypotheses are compared, some 

refuted, some refined and compared. Perhaps, then, the proceeds of (properly 

executed) science may be able to shed light on whether and what proper func

tions we can ascribe to mechanisms and behaviors. However, there do seem to 

be more fundamental problems associated with the explanation of human 

behavior and particularly the kinds of complex traits stuclied by evolutionary 

psychologists - problems that cast doubt on tbe possibility of evaluating adapta

tionist hypotheses in these areas. And, so I shall argue, even if it is in principle 

possible, our presentlimitsin understanding the (cognitivejbrain) mechanisms 

underlying human behavior make it unlikely to be attainable in the foreseeable 

future. 

In this regard, Pigliucci and Kaplan (2oo6; see also Kaplan: 2002) argue that 

the kinds of evidence that could give us some idea of the relative likelihood of 

(adaptationist) evolutionary hypotheses are not likely to be accessible to the 

evolutionary psychoiogist - both because of general difficulties with testing in 

the case of humans and because of the kinds of traits that evolutionary pscyholo

gists are interested in. Pigliucci and Kaplan offer a review of the kinds of 

techniques that are used in nonhuman organisms, which used tagether can 

sametimes yield good support for a hypothesis; and give reasans why these are 

of limited applicability in the case of humans (or more particularly complex 

human traits). 

(r) Phenotypic manipulation involves modifying the trait which one hypothesizes 

to have a certain function to assess its consequences for fitness. This can be 

clone by transporting specimens to another location, to see the interaction of the 

trait with particular environmental conditions; or, in the lab, witnessing its 

evolution (e.g. the likelihood of certain traits arising) by exposing subsequent 

generations to particular environmental "variables" (Pigliucci and Ka plan 2oo6: 

r56). Otberwise by modifying tbe trait itself. Pigliucci and Ka plan point out !bat 
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these are on the whole impossible to implement with humans for ethical rea

sans. Futhermore, even when studying "natural" alterations, it is hard to control 

for variables in the human case in particular when there is a relation between 

the presence of one trait and that of others. Labaratory evolution is not feasible 

in the case ofhumans because aftheir long reproductive cycles. 

(2) Optimization analyses, in a "forward" sense: "In this mode, one starts not by 

consiclering what the trait happens to do now that may have been evolutionarily 

useful, but rather by asking what the trait should be like given the phylogenetic 

history of the organism in question, the evolutionarily significant ( discrimina te) 

processes organisms of that type probably faced in the relevant parts of their 

history, and the general developmental features of organisms of that type." (r58) 

Then one can see whether it is likely for this trait to have resulted to serve the 

function. The problem is that we need knowledge of relevant selective pressures 

in humans' environment at the time of their adaptations, which we in fact know 

little about- especially with respect to the social dimension (p. r7r). Plus, there 

is a relatively large distance between the traits evolutionary psychologists are 

interested in and measures of relative fitness, such as survival and reproduction. 

(3) Camparalive phylogenetics. The possibility to refine adaptive hypotheses by 

finding out when a trait arose and studying the presence or absence of the trait 

in related populations. (r6o) Camparing closely related populations in which we 

know certain environmental factors ("stressors") were present and figuring out 

how the history of the trait relates to that of the populations and the stressors 

(r6o). The problem hereis that this requires having a large number of relatively 

close relatives to campare many similar traits for tracking this history. The 

humanoid phylogenetic tree fails to accommodate here - it is too sparse and 

speciation occurred too long ago, meaning we can't make assumptions about 

similar selective pressures and historica! fitness consequences. 

In sum, precisely those traits in which we differ substantially from our 

dosest relatives (i.e., our behaviaral traits and underlying psychological mecha

nisms) are the ones it is hardest to get the picture of on how and why they arose 

and were selected in the first place. 

The general methodological issues discussed above include the problem of 

cantrolling for variables, in the face of how traits hang together. It is worth 

stressing separately issues with the individuation of evolved human traits, in 
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particular when it comes to the kinds of (innerjbrain) mechanisms that are 

hypothesized to support the attribution of proper functions to human behaviors. 

In general, when we consider the proper functions of behaviors as the result of 

inner mechanisms we have the problem of dealing with enormous complexity. 

The sciences of cognition are in disagreement on how best to conceive of the 

mechanisms that underlie our intelligent behavior, let alone understanding what 

the meaningful selected traits are, or what their evolutionary history is - what 

kind of effects they were selected for. Especially when we might have to consider 

"units" of a more abstract or "functional" nature than in terms of brain struc

tures (e.g., modules versus general cognition6S, connectionism versus symbolic 

approaches). In deed, on Millikan's account (for attribution of a particular proper 

function) the evolutionary story would have to include an account of the kinds of 

behavior-environment matching a mechanism has clone in the past for which it 

has been selected; in the case of specific human behaviors this is complicated by 

several intermedia te, shall we say, short cuts: a mechanism is not always selected 

for producing a behavior directly, but sametimes for producing behaviaral 

programs that are then responsible for producing the particular behavior. In the 

case of the chameleon it is relatively easy to trace and identify an evolved mecha

nism that is more or less directly responsible for the changes in the chameleon's 

skin color. In the case of human behaviors (if we follow Millikan's account) 

additional hypotheses would be required a bout the kinds of intermedia te (learn

mg, action-governing) "programs" involved. Different stories can be told here, 

too, and our present knowledge makes it all but impossible to differentiate 

between these stories. 

7 .4.2. Two evolutionary stories about a putative example of cognitive 

extension 

My aim in the above discussionwas twofold: to caution reliance on intuitively 

plausible function ascriptions in judging etiological function attributions, insofar 

as these depend on stories in volving unsupported assumptions; and to show that 

we are often not in fact in a position to know what, if any, the correct proper 

65 Note that the empirical question of modularity (whether our brain is in fact organized 
(functionally) in a modular fashion) is a different one than the question whether or not we are 
natively equipped with a set of evolved modules [I got this from \Vheeler and Oark: 2008]. 
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function ascription would be in the case of particular instances of (intelligent) 

behaviors as depending on the proper functions of selected mechanisms. 

To drive the point home, 1'11 use a potential example of extended cognition

long division - and give two alternative possible accounts of the responsible 

mechanisms and their evolutionary significance, including a sketch of the 

general kinds of adapted devices they should produce (i.e., have been selected for 

producing), a set of particular circumstances, and what devices they should 

produce relative to those circumstances. On one construal, the mechanisms and 

corresponding devices (programs) have proper functions that lead us to attribute 

the proper function of "making information available to the subject" to the 

activity including the actions with pen and paper. On the other, they do not. 

Given that we can't tell which of these accounts is correct, we cannot tell whether 

or not to attribute such a cognitive proper function to the actions. Hence, we 

cannot tell whether or not these count towards an instanee of extended cogni

tion66. 

Let us agree that the whole can receive an interpretation as functioning to 

make information available to the subject that is engaging in the activity. That is, 

somewhere during and certainly at the end of the activity invalving external 

symbol manipulation, information is revealed to the subject67 . And every aspect 

of the activity is necessary for that information to be revealed. The question is: 

what are the relevant mechanisms involved in this activity, and what was it a bout 

what they did that positively contributed to their being reproduced? And what 

does that tell us a bout any proper function(s) that can be attributed with regard 

to the specific activity? Noting that since we are talking about individuals' 

66 In order not to focus too much on "adaptationism" but rather on "selectionism" I will consider 

circumstances in which plausibly the mechanisms were most recently selected. Taking into 
accormt the complications on Millikan's accormt, my argument will be based not only on 
alternative hyp;::>theses of why some definite trait has arisen in the ancient past, but on 
alternative ways of individuating the appropriate mechanisms and different reasans why they 
might have been selected more recently. 

67 I prefer to prioritize "making infonnation available to the subject" over "making infonnation 

available to subsequent processing" because it picks out the sense in which what the mecha
nism is selected for is always related to a benefit for the organism. It is easiest if the 
mechanism's infonnational proper fundion is also connected to the organism's infonnational 
status. In this respect to my mind "further processing" is ill-defmed in Rowlands' account (to 
be fair, his are sufReient rather than necessary conditions) because it might include e.g., the 
"signaling" by the release ofhormones to cells in various parts of the body, that doesn't have to 
do much with what we would recognize as a "cognitive" benefit for the organism. 
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"native" mechanisms, we want to focus on which effects may have played a role 

in geneticjorganismic survival and reproduction68
, the following look like two 

possible scenarios: 

r) Let us posit a set of mechanisms that coordinates action in response to inputs 

concerning the organism's complex "needs". These neecis are transformed into 

(explicit) desires (representations) by a mechanism that relates complex neecis 

inputs to specific representations that are capable of prompting further action. 

Let us suppose there is a mechanism that connects these "desires" with retrieved 

action plans (representations). Let us suppose further that there is a "trained" 

feedback mechanism that modifies action plans on the basis of represented 

affordances- and that among the complex neecis the apparatus is sensitive to is 

the need for further action-guiding information. Suppose that action plans are 

selected by matching "desires" with the type of outcome associated with the 

action plans. 

We can suppose that the sophisticated informed action-selection meeha

nisrus have been selected for their allowing the organisms that possessed them 

to better decide on the best particular actions to achieve specific needsjgoals. 

This was an advantage in a hostile environment with large predators where 

precise (group) action was essential for bringing in prey and survival. 

68 I don't want to focus out ofhand on an overly "adaptationist" interpretation of what counts as 
"selection for" in the context of an etiological theory of function. The idea is that selectivist 

etiological accounts are not necessarily about why a trait has come into ex:istence but rather 
about why a trait (or a certain variant) has continued to exist. Millikan (2002) herself argues in 
this conneetion that the ancient past shouldn't automatically be viewed as most or only 
relevant, but (also) both that in virtue of which its ancestars have outperformed competing 
traits, and that in virtue of which a (type) trait has not been selected against, more recently. I 
acknowledge the importance ofthe adaptationist-selectionist distinction and offer compatible 
explanations. As regards the more recent selection I accept the idea of outperfonning compet
ing variants, and subruit that the most recent episodes relevant for determining the proper 
fimction in this sense will have occurred quite some time ago. The idea of maintenance in a 
population or not being selected against ratherthan selection (e.g. Godfrey-Smith: 1994) I take 
to be antithetical to Millikan's original account. I present here perhaps Millikan's original 
accormt as an archetype rather than representing the way Millikan has come to think of these 
things over the years. The idea of maintenance versus spread of traits in a population, as well 
as recent history versus long-term etiological accounts will be discussed later on. There it will 
be shown that these issues - insofar as they make a difference for the construal of present 

examples- do notmake a difference forthe points I wantto make. 
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In that case, informed action guidance is a direct proper function of these 

mechanisms; with as a relational proper function (that which memhers of the 

family did towards need fulfillment because of which they were selected) to 

produce specific programs, in response to the nature of the environment, for 

varying action with both neecis and opportunity. Given that among the "needs" 

whose improved fulfillment has played a role in the selection of the mechanism 

is the "need" for further information for action, the mechanism has the proper 

function to produce certain informational routine-selection programs whose 

nature varies with features of the environment (this includes the type of infor

mational routines on offer). At some point, the proper function of the program 

is toselect a particular action in response to very specific neecis about the kind of 

information required. If this translates into the desire to know the outcome of a 

division, then the program is supposed to select a routine that gives the outcome 

of the division- as a means to satisfy the needor desire for (a specific kind of) 

information. This means that performing a long division, in this instance, has 

the (adapted) derived proper function of making information available to the 

subject69 . 

r''') The ability to learn advanced routines like long division was selected for in an 

environment in which an individual organism would benefit greatly from 

enhanced skilis in collecting accurate information to inform decision making. In 

that case we might hypothesize selection for a mechanism that increased the 

ability to utilize external resources (like external symbols) to enhance the retain

ing of information a bout the environment. (Individualist.) 

2) We deny that there are particular mechanisms propagated in virtue of reduc

ing neecis by means of matching them with actions, as including "informational" 

ones, that would accord a definite proper function in regard to a mechanism 

being supposed to produce a particular action relative to a particular environ

mental circumstance. We suppose that the partsof the brain that govern action 

selection are selected for general efficiency in reasoning and learning and that 

they are shaped by the complex environment during ontogeny. There areaspects 

of the process that have been selected for an informational purpose. This in-

69 Note that it doesn't always need to have this proper fundion - at least not execution of the 

routine as a whole. If it is initiated in responsetosome other needjdesire, it has the proper 

fundion to :fulfill that needjdesire. Regardless of whether it is appropriate for that purpose. 
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cludes, most obviously, perceptual processes and further processing involved in 

the revealing of the information contained in the marks on the paper to the 

organism's decision-making processes. But here the selection of a particular 

action, even if it in fact reveals information, is not in any sense the proper 

function of an underlying mechanism. 

2''') The production and learning of symbolic routines is grounded in asocialor 

communicative function. The mechanisms involved in the production and use of 

symbolic notation make possible joint reference toen ti ties that are not present. 

The mechanisms involved in (learning) the manipulation of external symbols, 

insofar as these include mechanisms that are the result of (proliferated because 

of) natural selection (or "trained" as aresult of a native mechanism), are present 

because of their aid in effective communication. This means that aspects of my 

behavior (but arguably not the behavior as a whole) have proper functions; the 

overt actions simply do nothave informational ones. 

The upshot is: it is possible to construe putative examples of cognitive 

extension such that they either do or do not satisfy the condition. Depending on 

our hypotheses about r) the underlying mechanisms and 2) why they have 

proliferated. The lesson is that we don't really know forsure because the identity 

and means for functioning of those mechanisms, as well as the proper explana

tion of why these were selected in a particular environment are - at least at 

present- unavailable to us. 

Now it is worth pointing out here that this does not go against the desiderata 

for a criterion of the cognitive insofar as these desiderata target criteria that 

distinguish what is from what isn't cognitive. It is a requirement that on such a 

criterion it is a matter of fact whether or not sarnething is cognitive 

(DETERMINACY), but !bis is an ontological or metaphysical rather than an 

epistemological issue. It may be true that all and only items with a certain 

etiological proper function are cognitive- or: such a criterion might best capture 

what is common to in stances of cognition- regardless of whether we are able to 

verifY tb is. 

Yet for the purposes we have for a criterion of the cognitive (to further the 

de bate a bout whether or not cognition extends), not being able to tell whether or 

not cognition extends does pose a problem. I explain this in detail in the next 

section. 
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7.4.3. Why this matters 

There are at least two ways in which this situation might present a problem for 

extended cognition. The first concerns the operationalization of the condition in 

a cognitive-scientific context. The second concerns the dialectica! status of the 

condition in establishing the extended cognition thesis. I maintain that given the 

context in which a proper function condition would be introduced, and the work 

it is supposed to do, thesecondof these is the most serious. 

First, the condition is not really workable in a cognitive-scientific context. It 

has little conneetion to how cognitive scientists in fact identify cognitive proc

esses, and will provide too little guidance to be of use for cognitive-scientific 

investigation. Now some are opposed to the idea of starting out withaMark of the 

Cognitive. For example. Andy Clark (2oo8b. 2oro) suggests that we should nol 

engage in judging what is and isn't cognitive "from the armchair" but should be 

guided by cognitive-scientific research. Clark and others emphasize, sometimes, 

the methodological importance of the extended cognition thesis. They aim for it 

to bring about sarnething of a revolution in cognitive science: to take seriously 

the interactions between organism and environment in the proper study of 

intelligent behavior. The top-down scenario suggests here a picture of cognitive 

processes as constrained by native mechanisms. Being inscrutable, however, it 

frustrates easy identification of possible targets of investigation as wellas means 

totest alternative explanations. 

That being said, spurring such investigation is not the primary aim of 

proposing a proper function condition on cognitive processes. Rather, the 

primary aim is to identify what are cognitive processes - what we should count as 

cognitive. Now as Rowlands (2009, 2oro) argues this need not mean that the 

Mark of the Cognitive should be imposed definitionally. Rather. it should 

provide a systematized version of the notion as implicitly used in cognitive

scientific practice. The role of the proper function condition here, again, is 

dubitable. The demand of having a proper function does notconneet to scien

tific-practice conceived as engaged in explaining de facto patterns in intelligent 

behavior. Rowlands seems to have introduced the notion of a proper function 

much more as a side note intended to accommodate normative elements to 

cognition. In a sense talking of "proper" function hereis taken as an underlining 

of intuitive function attributions: the only cases that count are those in which 

what the process does (like the making available of information) is also a proper 

function of that process. 
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However, this strategy backfires in proportion to the doubts a bout whether or 

not our intuitive function ascriptions accord with the functions that we should 

ascribe according to an etiological account. Applicability of the criterion to the 

case is important dialectically: for the criterion to be used in an argument in 

defense of extended cognition. We know that what neecis to be established in 

order to confirm the extended cognition thesis is the existence of actual cases of 

cognitive extension. That is, the extended cognition thesis involves more than a 

claim about the in principle possibility for cognition to extend. Others (e.g. 

Adams and Aizawa: 2oor) agree to this possibility but contest its actuality7°. The 

extended cognition thesis is the thesis that presently cognition does, in certain 

cases, extend. It may seem implausible, if one is inclined to attribute an "infor

mational" function to various extended processes, and given my remarks on how 

a proper function to "make information available" need be no different than 

other kinds of functions in terms of breadth of application7\ that none of these 

cases will actually he cases of cognitive extension. Yet that is the situation we 

might as well be in, seeing the good the condition does in arguments for the 

truth of the extended cognition hypothesis. Further, as the example of long 

division shows us, much depends for the reality of that possibility on what our 

native mechanisms are really like - whether natural selection has operated such 

that we have mechanisms for producing "extended" behaviors for information

revealing. 

Concluding, even if the top-down scenario allows for the possibility of 

cognitive extension, there look to be principled obstacles for determining 

70 Adams & Aizawa note that they allow for the possibility of cognitive extension. Granted, this is 
for other reasons: their argwnents are based on the fact that the extemal processes we have at 
present are ofthe wrong kind, in a very specific way, to be cognitive. They are really departing 
from an (in some senses implicit) Mark ofthe Mental that disqualifies the typical Oark and 
Chalmers cases. This is an in principle possibility, which, given the way our world is, is not 
realized in our world. On my construal, on the other hand, there is nothing particularly wrong 
in kind with some of the cases that Oark and Chalmers pro pose. The possibility that cognition 
extends is very real in our world. Y et it might turn out for entirely contingent reasans no 
extended processes happen to fulfill the conditions for being cognitive. 
actual in the world as we know it. On my construal there is nothing particularly wrong in kind 
with some ofthe cases that Oark and Chalmers propose; we might say there is a real possibil
ity that cognition extends in the actual world. But it still needs to be shown 

7r \Vhat I mean here is that a derived proper fimction "making infonnation available" 

characterization of cognitive processes does not presuppose the strict distinction evoked by, 
say, talk ofthe physical states that realize cognition. 
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whether sarnething is actually an instanee of extended cognitive processing 

according tothetop-down scenario. These obstacles have to do with establishing 

conclusively what the proper function of a process or item really is - whether it 

can be attributed the kind of proper function the condition requires cognitive 

processes to have. We can't conclusively establish this because of the uncertain

ties attaching to just-so stories combined with the complexity of the machinery 

responsible for human behavior72
. This constitutes a problem for extended 

cognition theorists that would want to make use of a criterion that includes this 

version of the condition. Perhaps the proper function condition outlined facili

tates a reasonable theoretica! distinction between cognitive and noncognitive, 

along with a distinctive way to make sense of extended cognition in a broadly 

evolutionary context. But this is not sufficient when a Mark of the Cognitive is to 

be used to argue for the truth of the extended cognition thesis. Such a use 

requires that the condition permits clear judgments about the cognitive status of 

particular cases. And this appears to be sarnething we can't do. 

What we can do is make judgments about what is and is not possible given 

the details of our conditions. In what follows I will outline some implications 

concerning the impossible - types of cases that are excluded by the condition. 

Such judgments do notdepend on whether or not we can attribute the requisite 

proper function in a particular case, but on the general requirements about i

proper functions and dependency on innate mechanisms. Some of these impli

cations concern extended cognition; others challenge (perhaps) our intuitions 

about what to count and what not to count as instances of cognition more 

generally. I argue that with respecttothese particular cases, it depends on one's 

intuitions whether or not one is willing to accept these consequences. I then, in 

conclusion, discuss more general concerns a bout the strictness of proper func

tion attributions on an etiological account and its (technically) complete 

disconnection from considerations a bout the actual things that processes do. 

72 Here the top-down scenario is at a distinctive disadvantage with respect to the bottorn-up 
scenario. On the latter, we can avail ourselves of sourees for proper fundion attributions closer 
to the surface. Namely, direct proper fundions in the social and artifactual sphere, with the 
added possibility of appealtoa designer's intentions (naively or no). 
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7.5. Restrictions on the cognitive 

7 .5.1. Restrictions on cognitive extension 

The conditions specified have implications for the conception of cognitive 

extension; which (extended) processes count as cognitive, and in what way. Most 

saliently, the resulting picture does not rely on the informational properties of 

items across the board to count them as cognitive or not. It depends on matters 

extraneous to what the process actually accomplishes and how it does so. 

Most generally, the top-down scenario implies that informational items or 

processes in our environments cannot become proper parts of our cognitive 

processes. By requiring that cognitive processes are generated ultimately by the 

organism's native mechanisms, externally generated processes or parts of 

processes are excluded. Our exploitation of these processes might count as 

cognitive, but only this "exploitation", and not the exploited, can qualify as a 

cognitive process. 

A concrete impheation of this is that even if organismically generated cogni

tive processes are to some extent intertwined with, and more generally attuned 

to, processes occurring in the organism's environment (which the organism 

hasn't itself generated for a cognitive purpose), these externalevents will never 

count as part of the cognitive process because they themselves don't have a 

proper function in the appropriate sense. For example, at this moment I am 

sitting at my desk writing this dissertation. Certainly the writing process can be 

described as revealing information to me. Further we might say that this process 

involves dense interaction. While my fingers flash over the keyboard there is a 

constant feedback with what happens onscreen. They are so interlocked, in tune 

with the timing of the worcis appearing, that we might as well consider the whole 

to be one cognitive process. But the whole of it isn't one cognitive process 

according to our condition. What happens between my pressing of the keys and 

the worcis appearing on the screen is not in the scope of the proper functions of 

any native mechanisms of mine. So in this case we cannot establish a cognitive 

loop that runs through the computer. 

More generally, this condition challenges (co-)constitution and realization 

parianee in thinking about cognitive extension. Processes occurring among 

externalen ti ties as wellas externalen ti ties themselves that are "merely" manipu

lated in the course of activity with a cognitive proper function have no place in an 

account of what properly constitutes the cognitive process. This goes against 
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remarks made by Clark and Chalmers that do suggest a more substantial role of 

external en ti ties: 

In these cases, the human organism is linked with an external entity in a 

two-way interaction, creating a coupled system that can be seen as a cogni

tive system in its own right. All the components in the system play an 

active causal role, and they jointly govem behaviour in the same sort of 

way that cognition usually does. If we remove the extemal component the 

system's behavioural competence will drop, justas it would ifwe removed 

part ofits brain. (Clark and Chalmers: 1998, 8) 

Take the example of Scrabble which Clark and Chalmers appeal to. Scrabble 

players rearrange the letter blocks in their tray in order to help them come up 

with words. On the top-down scenario, the letter blocks aren't cognitive. Now 

extended cognition theorists would not want to say that the letter blocks are 

cognitive themselves. But they do want to say that they are "in the loop" (see 

Clark and Chalmers: 1998, 9) intheir capacity of vehicles of processing. The top

down scenario does not allow us to make such claims a bout these en ti ties. To be 

sure the scrabble tiles are in a sense vehicles for the (cognitive?) rearrangement 

process - they are instrumental in order for such activities as bring a bout these 

rearrangements to actually realize their (invariant) proper functions. But, unlike 

Clark and Chalmers suggest is the case for their conception of the extended 

cognition thesis, being required in this sense does not mean that these in some 

sense become included as part of a coupled system. Rather, the preserree of 

scrabble tiles is part of the Normal conditions for proper functioning of the 

activities involved73. 

This picture also has consequences for how we can understand the sugges

tion that the significanee of external resources for cognition lies in their 

complementarity with our "inner" cognitive resources. This has been suggested 

by, among others, Clark (1997, 2oor) and Menary (2007, 2oro). Clark empha

sizes the significanee of the brain as a flexible pattern completion engine. 

External representations in an important sense provide the systematicity in this 

arrangement to explain our more systematic reasoning abilities (including 

rnathematics etc.). For Clark this is first and foremost another consideration 

73 We may insert some relational proper fundions here for the mechanisms and programs 
involved- perhapsas specific as "ifthe blockis a Q move it to the end ofthe line". 
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pointing to the idea that inner and outer resources taken tagether constitute a 

cognitive system in the context of completion of charaderistic cognitive tasks. 

Menary emphasizes more the role of culture - in particular cognitive practices 

and how these shape our cognitive resources - than individual cognitive sys

tems. 

On the top-down scenario the complementarity idea cannot be understood in 

termsof co-constitution of the cognitive. Indeed, by definition resources that are 

complementary to our native apparatus are not in its own resources to produce. 

This suggests that complementarity considerations have only a minor role to 

play in a motivation for extended cognition. 

To be clear, we can, with the resources we have from Millikan's theory, give a 

picture of how externally generated devices or cultural practices can constrain 

and spur development of particular kinds of programs; i t's just that the inner 

and outer generated processes making complimentary "contributions" toa given 

phenomenon does not justify treating them as two elements in one cognitive 

whole. The adapted devices (whether internal or external) that are produced by 

native mechanisms have the appropriate proper functions. They may be sup

posed to perfarm these fundions only in the context of certain circumstances, 

and even have such as (nonoriginal) adaptors. But we should share the "com

plements" under these circumstances and not under the adaptors. 

One might respond by appealing to Millikan's remark that we might take an 

adapted device and environment tagether to form a reproductively established 

family. In a sense it is so that they "together" will result in performance of the 

proper function of the producer beyond its relational proper function. But we 

cannot take this "together" literally in implying equal partnership. The proper 

characterization of what happens is that the mechanism adapts its product such 

that it has this relation to the environment. The mechanism's performing its 

proper function is not to bring a bout the whole of the relation and the relata but 

to shape sarnething thus that it establishes an appropriate relation between item 

and environment. 

Some extended cognition theorists appear to already be taking a step back 

from the "realization" model of extended cognition, focusing more on how 

cognitive activities gain meaning (as such) only in the context of (individual-
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transcendent) social and cultural practices andjor norms?4 The implications of 

the above might not be unpalatable for them; insofar as they can agree that 

genuine cognitive activity proceeds from internalized programs, which we would 

then need to understand by reference to a wider context. But it is clear that the 

above implications constitute a big departure from the way in which extended 

cognition theorists have traditionally thought a bout cognitive extension. 

7.5.2. Restrictions on the cognitive in general 

There are implications here that are not only relevant to extended cognition. Also 

certain "internal" cases that we might intuitively put under the label of cognition 

are excluded. 

Here again we see how the scenario goes against certain standard functional

ism-fueled intuitions about what to call cognitive and what not. Consicier the 

example Clark and Chalmers present at the beginning of "The Extended Mind". 

They present three scenarios, each of which represents a strategy for a Tetris 

player to use when determining fit of blocks in the rows at the bottorn of the 

screen. The first is mental rotation, where the player pictures in her mind what 

the figure looks like from a different angle. The second involves being implanted 

with a chip (which the player can choose to activate or not), that perfarms 

similarly to mental rotation but is slightly faster. The third involves pushing a 

button in order to have the blocks rotate on the computer screen. Clark and 

Chalmers' lesson is that there are no cognitively relevant differences between 

these strategies, suggesting that the third scenario should qualify justas much as 

cognitive as the former two. But let's focus on the implant scenario, which is an 

"internal" case and plays an important role in the motivation for inclusion of the 

extended case. Their argument is roughly this: if the implant counts as cognitive, 

then insisting on not counting the on-screen rotation as cognitive can only be an 

expression of a chauvinist prejudice. Funnily enough, on the top-down proper 

function scenario cases that are like the Tetris case can be understood as cogni

tive even while the implant case does not. Let's focus on the implant example. 

The example appears to have a number of properties that we associate strongly 

with the cognitive: it is internal (portable), functionally equivalent to mental 

74 This is one message I got from a talk ofJulian Kiverstein's at the workshop 'The Mark ofthe 

Cognitive' at the University of Groningen, February 3 2012. It is also a possible reading of 

Menary's (2010, 2007) variant of cognitive integration in tenns of cognitive nonns. 
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rotation, and we may suppose "integrated" with the rest of the inner machinery. 

Yet the processes inside the implant are not cognitive, simply because they are 

not generated appropriately. 

Well, you might say, perhaps the intuitiveness of this example as a case of 

cognition is overstated. On further reileetion the implant is, in a sense, alien. 

Furthermore there may besome differences in how it operates and it is presum

able constructed as a module separate from other processing. 

Yet we can change the example tofactor these in. And for this version it may 

seem a lot more counterintuitive not to count it cognitive. Let's suppose that the 

implant is construed to operate identically to the existing implant. Say there are 

some bioengineers that have grown brain tissue to be identical to some piece of 

your brain, and repface existing material with it (whatever it takes, the issue is 

that they are physically identical) to factor out any fine-grained differences too. It 

is wired up to be connected in identical ways to the other parts of the brain. We 

may also hypothesize that the implant does not correspond to a module - the 

processes inside it densely interact with surrounding areas. Then, still, the 

processes inside the implant are not cognitive because they are not produced by 

innate mechanisms75·
76

. The original bottorn-up scenario preserves the func

tional parity intuition even if it does not ascribe cognitive status on its basis - it 

would count this as cognitive on the basis of the design process (and being 

copied from earlier processes). But not so according to our present conditions. 

One might say that exclusion of these cases disqualifies the scenario to begin 

with, as it does not respect an appropriate type identification of cognitive proc

esses. However, the desiderata I specified were not about particular cases but 

rather more generally a bout criteria that Marks of the Cognitive need to satisfy. 

Whether or not particular cases should be counted as cognitive is a different 

matter. There is certainly room for disagreement here- it depends on one's 

intuitions whether or not one would count these as instances of cognition or not. 

75 This is a sort of extreme swampman scenario - in the swampman scenario (created by 

Davidson: 1987) Davidson is replicated molecule-for-molecule instantaneously from matter in 
a swamp by some random lightning event. Put tagether in an instant, on an etiological accormt 
the swamp man isn't thinking about anything. Adapted to our case, there is not really any 
cognitive processing going on in an instantaneously created swamp being. But nor is there any 
cognitive processing going on in the implant because it has history it doesn't have the right 
kind ofhistory in relation to the individual. Even if we suppose it is identical. 

76 We may even suggest that many other processes cease to be cognitive insofar as they depended 
(in their cognitive status) on the removed stuff. 
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The condition seems to accommodate the most central cases of cognition (and 

some extra bes i des). 

7.5.3. Underlying difficulties 

That being said, however, on my view the examples above are symptomatic of 

deeper problems with the conditions and in particular - or so I will try to make 

plausible in this final section - as aresult of certain limitations of the etiological 

interpretation, to do with its failure to give any kind of credit to itemsjprocesses 

on the basis of current or recent functionality for an organism. This is why in the 

end I suggest looking into the possibility of a non-etiological account of function 

to ground cognitive status. 

You might wel! say. ""Why blame the etiological interpretation here' Clearly 

the main culprit for the problem with the implant is the production requirement 

- having to have been produced by the organism's innate mechanisms." Indeed, 

the exclusion of externally generated items is quite obvious given, and perhaps 

even definitional of, the top-down "production" scenario. One might conclude 

from this that we should simply discard the production requirement, as this is 

sufficient to keep on board the externally generated items; and don't need tolook 

any deeper. 

However, there was a reason for including this particular requirement, which 

had to do with establishing a conneetion between a process and an organism 

"for" which that process has a certain function. And the condition we came up 

with is then more or less necessitated by the choice for an etiological account. 

Because the etiological account characterizes items and their functions histori

cally, I see no way to accommodate the kind of direct conneetion between a 

process and the organism it is "for" except by appealing to the organism as part 

of the context of its (re-)production. It is either this, or take the bottorn-up 

scenario and notcare a bout the origins of a process, so long as it was reproduced 

for an informational proper function. And then depend on other criteria of 

ownership that tie the process to the organism in the here-and now. As we've 

seen, the latter option is odd for several reasons. Not least among which the 

dubious status of processes that "have" an informational proper function - in 

one of several seemingly unconnected ways -but are not currently "owned" by 

anyone. The present condition was proposed fora more organismically oriented, 

unitary understanding of the proper function condition as qualifying processes 

directly for cognitive status. Because of the shortcomings of the bottorn-up 
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approach and the initial promise of a top-down approach it looks preferabie to 

retain elements ofthe latter where at all possible. 

One remedy could be going for the top-down "utilization" scenario. This 

allows us to take into account processes that are utilized rather than only those 

produced by the organism. Buttakinga liberal gloss of this scenario raises the 

issues identified by Preston and its implications for type identification. Or if 

there is a way to cement the conneetion to the proper function of the "utilizing" 

mechanism, we still end up with a basic problem: the utilization neecis to be in 

accordance, after all, with the proper function of the utilizing mechanism. This 

means that the status of novelly introduced external aidsjprocesses is still 

dubious. We can construe the problem here, like in the problems with type 

identifiability, to arise in part because of a large potential gap between a proc

ess's proper function, which qualifies cognitive processes, and what a process 

actually does for an organism. 

Yet it seemed that we needed a proper function condition in order to account 

for normativity. Clearly system functions, at least how these are generally 

interpreted, won't do; for one, on such an account we can't distinguish processes 

merely tributary to cognitive achievements from genuinely cognitive processes. 

In the context of an account that cannot depart from fixed system boundaries, 

just counting those processes that affect the outcome borders on operationalism 

- including too many possible causally significant processes (a problem that I 

argued, incidentally, is not entirely overcome by the bottorn-up scenario). Either 

that, or we have to start out by identifying a cognitive system which leaves us 

right back where we started. 

The question is: is there a way for us to avoid the difficulties of (Millikan's) 

etiological account of proper function here while retaining its "normativity" 

advantages, like being able to distinguish between proper functions and acciden

tal functions? 

In what follows I will consider various proposals for how we might do so, and 

how these fare with respect to the desiderata fora Mark of the Cognitive. One 

involves a revision of the etiological account of function - but it will become 

clear that this doesn't solve the core problem. Others involve non-etiological 

attempts at making sense of the notion of a proper function, as well as more 

modest accounts that claim to be able topreserve aspects of the normativity of 

function attributions. It is such theories that I will focus on in the next chapter. 
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7.6. Condusion 

The first top down scenario looked to be most proruising of the four scenarios 

for a proper function condition on the cognitive, based on the desiderata for a 

Mark of the Cognitive I had formulated earlier. In this sectionjchapter I began 

with a qualification: given its emphasis on being produced by an organism's 

native mechanisms, will this criterion not be too strict, particularly for extended 

cognition theorists? 

I argued that despite possible appearances, the top-down scenario can in 

principle accommodate cases of cognitive extension. Adapted devices or other

wise processes produced by native mechanisms whose proper function it is to 

produce them can be of different kinds, including behaviors and en ti ties outside 

of the organism. I argued, furthermore, by reference to an analogy that there is 

no reason to make exceptions for (cognitive) i-proper functions. 

I then identified some challenges to the condition, focusing again mostly on 

extended cognition theorists. 

First, and perhaps most seriously, I argued that the criterion is not workable 

in the context of the extended cognition debate. I argued that if we accept the 

top-down scenario as it is - the two conditions and their rooting in Millikan- we 

aren't in the position to make definitive judgments about whether or not a 

process is cognitive. I affered several reasans why we can't simply read off the 

actual proper function of an item from our intuitive function ascriptions -

sarnething that is complicated in particular when we trytotrace back the func

tions of processes to the functions of native mechanisms, when we have to make 

additional hypotheses about relational proper functions and their adaptors. 

Thus, even if we would intuitively attribute a "cognitive" proper function (of 

making information available) to a process, this is no guarantee of that process 

actually having such a proper function. To strengthen my argument I showed 

that it is possible to give two plausible alternative accounts of the proper func

tion(s) of a putatively extended cognitive process, on one of which the process 

has a proper function of making information available, while on the other it 

doesn't. I further argued that this presents a problem for extended cognition 

theorists - given that the extended cognition thesis states that cognition is 

actually extended, arguing for its truth requires positive identification of in

stances of cognitive extension. 

Second, I argued that the scenario has implications a bout types of cases that 

might not be acceptable for extended cognition theorists; and for our cognitive 

intuitions more generally. These considerations center around the fact that 
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externally generated processes and items can't be cognitive. This means, in the 

context of extended cognition, that only certain activities involved in the exploita

tion of information from those externally available resources or processes can be 

part of the cognitive domain, but not those environmental processes or resources 

themselves. Furthermore, it means that we can only have a weaker reading of 

second-wave EM, which focuses on environmental resources complementary to 

our inner ones. The external(ly generated) resources themselves will not be able 

to count as part of the cognitive domain. Rather, it is active intervention in the 

environment that serves as the paradigm for cognitive extension on this model. I 

also discussed some implications for cognition in general that one mayor may 

not think unacceptable depending on one's intuitions. 

I have tried to outline how these cases suggest a use of an (Millikan's) 

etiological account of proper function is not the optimal way to provide a more 

organismically centered criterion of the cognitive. In combination with the 

concerns a bout identifiability of cognitive processes, the suggestion is that we 

should either returntoa decentralized (bottom up) understanding of the proper 

function condition (though these suffer from some of the same problems), or 

look for alternative theories to inform a functional (top-down) understanding of 

the cognitive. 

The assignment, then, is to look for an account that can provide a decent type

identification but does not face the particular difficulties that (Millikan's) etio

logical account does. 
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8 Self-maintenance, an alternative 

approach to proper function 

8.1. Introduetion 

In the second part of this dissertation, I have been exploring the potential of a 

(proper) function-based Mark of the Cognitive as a means for motivating EC. 

The etiological account is so well-established as a substantive function concept 

that it seems obvious to appeal to it in any context where we want to use func

tions to type-identify things, or otherwise characterize things in terms of their 

purposes, when we want to do so naturalistically. It is sarnething of a paradigm 

for an "earthy", naturalistic understanding of psychological states. Indeed, 

evolutionary history is important for the full story of our psyche. It is not strange, 

then, that EC theorists also turn to an etiological account of function when they 

feel the need to draw distinctions based on a speciallink between an item and 

some specific thing that it does. 

However, it turned out that none of the scenarios we tried for interpreting a 

proper function requirement along those lines was entirely satisfactory, as a 

condition to be used in a Mark of the Cognitive compatible with EC; and there 

were reasans to doubt its applicability more generally. Faced with this situation, 

one might conclude that the approach of understanding cognitive processes by 

reference to a shared (general type of) proper function is not a viabie option for 

EC to turn to. Another reaction could be that the exercise has simply not ex

hausted all possibilities for making the etiological account work. In particular, 

that there may be ways yet to combine a (liberal) version of an etiological proper 

function condition with other conditions into a criterion that does tick all the 

boxes. 

I gave reasans at the end of the last chapter why I don't think such an at

tempt wil! be fruitful. Indeed. (because) there is sarnething about the appeal to 

historica! selection that makes it more fundamentally ill-suited as a resource for 

EC theorists to demarcate the cognitive. Yet this does not imply that the proper 

function approach neecis to be abandoned - so long as the etiological account is 

not the only way to understand proper functions, or more generally to have 

functions serve as type identifiers in the appropriate sense. 
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In this chapter I discuss an alternative, non-historica! approach to under

standing (proper) function, as a means for type-identifying cognitive processes in 

termsoftheir naturalistic "purposes". Recently several authors (Schlosser: 1998; 

Christensen and Bickhard: 2oo2; McLaughlin: 2oor; Collier: 2oo6; Mossio et 

al.: 2009; Saborido et al.: 2orr) have developed proposalsfora different ground

ing of the normative andjor teleological aspects of function. This involves a shift 

in which a "living-world" (biologica!) paradigm is used to understand function. 

Rather than the process of natural selection by which species evolve, these 

accounts by and large emphasize the dynamics ofthe individual viabie organism 

as the primary context for functionality. They do so invariably from a conception 

of the organism as a selfmaintaining or selfreproducing system. 

My aim in this final chapter is to present the self-maintenance approach as a 

proruising alternative to the etiological for giving shape to a proper function

based Mark of the Cognitive. As will become clear, the approach is notwithout 

its problems. Most seriously, regardless of its viability as an approach to function 

per se, some of its starting points already raise issues that would seem to pose a 

major obstacle totheuse of a self-maintenance account for an EC-friendly Mark 

of the Cognitive. Most of this chapter wil! consist of outlining and (partially) 

addressing these objections. In the course of my discussion I hope to make clear 

how a version of the self-maintenance account promises to allow simultaneous 

satisfaction of many of the desiderata in a relatively smooth manner. 

Insection 8.2 I outline the self-maintenance approach. I offer a characteriza

tion of the shared, alternative framework for grounding (normative) function, 

along with the projected benefits in comparison with the etiological approach. I 

present the different ways in which theorists have used this idea andjor shaped 

an analysis of function against this background. This will provide a sense of the 

different directions we can take indeveloping the self-maintenance account. 

In section 8 ·3 I go on to present two objections to the suitability of a self

maintenance account for our purposes. I will formulate these objections by 

reference to the desiderata for a Mark of the Cognitive. The first objection 

concerns the self-maintenance view's apparent understanding of functionality in 

the context of a pre-defined system (organism). Not only would this count 

against EC, it would mean Connectedness and Ownership would only be fulfilled 

through prior identification of a system, rather than the other way around. The 

second concerns the appeal to self-maintenance as a means to ground normativ

ity naturalistically. Self-maintenance accounts apparently require us to identify 

function relative to organismic survival, and it is not at all clear that the type of 
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higher-level cognitive processes that we want to type-identify can be characterized 

in such a way. 

The challenges wil! be addressed in the section 8+ By appeal to mostly 

Mossio et al.'s account, I argue, first, that we can understand functions in terms 

of importance for self-maintenance without requiring us to first think of them as 

part of a system or organization. Second, that we need not take the strong view 

that anything functional must be necessary for the survival ofthe organism. The 

key lies in separating the solutions of the self-maintenance account from the 

organism-bounded picture in terms of which it is introduced. 

In the final (concluding) section, I tie everything together, and draw a num

ber of (tentative) conclusions about the prospects of the self-maintenance 

approach. I identify remairring challenges and possible directions for meeting 

them. I make a case for thinking that an account ofthis nature is superior to the 

etiological account in terms of the desiderata that can be accommodated simul

taneously, and otherwise can be more easily modified or supplemented. I 

conclude with a recommendation for EC theorists to further explore this possi

bility. 

8.2. The self·maintenance approach 

We can understand the formulation and appeal to self-maintenance accounts 

against a background of deep dissatisfaction with the etiological account. This 

dissatisfaction sterns mainly from the historica! character of the account - its 

having function ascriptions depend on historica! facts. Several distinct, if related, 

reasans are put forward for why this is problematic. 

First, an appeal is made to the idea that the etiological account is at odds with 

biologica! practice in attributing functions to parts or traits of organisms. 

Schlosser (1998) remarks on the potential divergence between what function a 

biologist would ascribe, and what function would need to be attributed according 

to the etiological account. Taking biologists to ascribe functions on the basis of 

current role means that whenever an X's current role is different from what it 

was selected for biologist's function ascriptions will be at odds with what the 

etiological account demands. (Schlosser: 1998, 304)77 Delancey (2oo6) adds 

77 Here, as with respecttosome ofthe further objections, mention is made of an attempt to solve 
this problem by having fundion attributions made on the basis ofrecenthistory (e.g., Godfrey-
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considerations about how ignorance of selection history will not be an obstacle 

for the biologist: "An ethologist, confronted by a new organism, is not stumped 

to explain what it is up to in its everyday behavior. Rather, she observes its 

activities, and aseribes to them purposes based on her understanding of organ

isms more generally." (74) The message is: apparently the ascription of 

functions in biologica! practice proceeds independently of a consultation of the 

trait's selection history. 

Mossio et al. (2oo9) make a similar point a bout how the etiological account 

neglects current role, but rather than emphasizing a conflict with practice in a 

descriptive sense, stress how the etiological account fails to say anything about 

how a system currently operates; "the SE theories provide an account that is 

problematically epiphenomenal, in the sense that it maintains that the attribu

tion of a function does not provide information about the 'phenomenon' (the 

current system) being observed." (Mossio et al. 2009, 82r) 

Finally, Delancey (2oo6, p. 75) formulates a general concern that hethinksis 

behind some of the specific problems mentioned above - sarnething that is 

fundamentally wrong about how the etiological account aseribes function. He 

calls this the "ontological problem", and at the core of it is the idea that an 

etiological teleofunction is actually a very strange kind of property. Whether or 

not sarnething has this property depends on historica! factors, which means the 

features that determine whether sarnething has it are in an important sense 

external to, and independent of, the (nature of the) structure itself. Delancey 

considers this to be ontologically strange, and probiernatie in two ways. First, 

there is no causallink between the features that determine the property and the 

entity or its operation. This is the sense in which those determinants are exter

nal: a difference in etiological history could affect whether an item has the 

property, without thereby having a material effect on the item or what it can do. 

Delancey illustrates this by appeal to the familiar counterexample of instant 

organisms. An organism that is created by chance in a single instant has no 

relevant etiological history. Thus, its traits would not be ascribed functions, even 

if the organism (and as such, the capacities and contributions of the individual 

traits) is completely identical to some existing creature with an evolutionary 

history, whose traits do have functions. More realistically, it may be that two 

Smith 1994, Griffiths 1993). It is remarked, rightly I think, that this does not solve the problem 

in principle; while fewer, there will still be cases in which fundion attributions diverge. 
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populations share a trait- which does the same F and F has the samebenefit for 

the organism. Because of slight environmental differences, in one case the trait 

is selected for doing F, while in another it spreads because of chance (Delancey: 

2oo6, 75-6). Here, it is (external) facts about the historica! environment that 

prohibit that the trait in current memhers of the second population has F, even 

while the trait does exactly the sameasin the other population (and even when 

current circumstances are the same). The second problem (familiar from the 

previous chapter) is that these external features that determine whether some

thing has the property (ofhaving a certain function) can be beyond the reach of 

verification. Delancey argues that an explanation that is verifiable would be 

superior. (75) 

The suggestion has been that we should accept these problems if we want to 

have the benefits associated with an etiological account. Accounts that analyze 

functions in terms of their current con tribution (like Cummins') notoriously fail 

at singling out an item's function from amongst all the (potential) effects it could 

contribute to. Plus, the etiological account can give us malfunction, and a way to 

understand the idea that a function explains the function-bearer's presence 

(teleology). 

The motivating theme for self-maintenance accounts is that on the contrary, 

we can get what we want of a function concept, including (at least some of) those 

benefits associated with the etiological view, from an account that pays due 

attention to the present capacities or rol es of function bearers. 

The key to this approach (indeed, what justifies calling it such) lies in the idea 

that there are certain kinds of systems relative to which function or functionality 

arises. More particularly, it relies on identifying properties of these systems 

(paradigmatically, living systems) that enable derivation of the relevant features 

of the function concept. Th ere are differences - some small and some large, the 

manner and extent of which will become clear below - amongst theories as to 

how function is subsequently analyzed. I will approach them from the underly

ing theme of having "organismic" properties, indeed most centrally the 

identifying charaderistic of being a selfmaintaining or selfreproducing system, 

serve as an alternative souree for deriving the normative andjor teleological 

aspectsof function. 

To set the stage I start off with a brief introduetion of such a view that is close 

to the etiological account: Peter McLaughlin's (2oor) account. McLaughlin is 

interested in the problem of teleology, and in the metaphysical commitments 

involved in trying to understand functions in a (fully) explanatory sense in the 
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biologica! sciences. His account is set against the background of an exposition of 

2o1h century accounts of function in relation to this question, and is an attempt 

to capture most adequately the elements (intuitively) associated with function 

ascriptions using only minor metaphysical presuppositions78 . 

McLaughlin focuses on causal understandings of function, as the best way to 

capture what we think of function attribution and the sense in which it is genu

inely problematic. Thus, his main thread is devoted to analyses according to 

which functions cause the existence of their bearers. The etiological account, as we 

know, is an account of this kind. In the course of his discussion, McLaughlin 

introduces a number of ingredients for an analysis of this nature: 

(1) Disposition (relative purposiveness): X does or enables Y (X is a means 
to Y). 
(2) Welfare (intrinsic purposiveness): Y is beneficial to system S (Y con
tributes to goal G of S; Y is a means to G for S) 
(3) Feedback: (By benefiting system S,) Y leads to the (re)occurrence of X 
(which is a part or trait of S). Any given token of X is causally connected 
(by way of its system S) to some token(s) of X that (nonaccidentally) did Y 

in some S. (McLaughlin: 2001, 83) 

(The welfare condition is an intriguing feature of McLaughlin's account (he 

fincis it in Hempel's early analysis), because notall etiologists include anything 

like that at all. In addition, it is not entirely clear that it should be included, even 

ifMcLaughlin offers good reasans for doing so79 . By interposinga level at which 

an effect has value for a system, McLaughlin already paves the way for an 

organism-based understanding of function - while it could also be seen as a 

favorable distinction for the etiological account that it allows us to disregard 

relevanee for the individual and operate at more of a population level. My 

78 McLaughlin expounds his aims arormd p. 6 of the Introduction. His representation of what he 

does in the book is rather noncommittal. He assures us of a preoccupation with articulating 
the metaphysical commitments of different views. I read the book as being more argumenta
tive, in relation to what counts as a satisfactory analysis of function, than this suggests. See also 
below. 

79 Namely, to exclude the possibility that we can attribute fundions to whole organisms. Since 

organisms are reproduced in virtue of their ancestars doing certain things, they are open to 
qualifY on a standani etiological account to have a function. The welfare condition prevents 
this, to the extent that the organism is not part of an overarching system which can be said to 
have a good (be the subject ofbenefit). 
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meaning will become clearer below when I discuss the first objection to the self

maintenance account.) 

Feedback is the component to ensure teleology: X is "for" Y, has Y as a 

(naturalistic) purpose, in the sense that X is there in virtue of the doing of Y. It is 

the achievement of the etiological account that it has come up with a naturalistic 

mechanism that constitutes feedback: natural selection. The function associated 

with a trait plays a role in the explanation of why the trait is proliferated in a 

population, such that the effect (antecedent) explains the function bearer (conse

quent). McLaughlin argues, however, that the etiological account presents an 

imperfect analysis of the formula "X is there because it does Y''. After all, the 

present function bearer is really explained by the effects of its ancestars - as 

Millikan would call it, previous memhers in the reproductively established 

family. 

McLaughlin asks how we might understand feedback in a nonhereditary 

sense for biologica! items. The example ultimately used is that of a "pseudotu

mor", an anomalous growth that happens to bestow a benefit on the pers on that 

has it. He notes that some kind of real reassembl/0 is necessary for this tumor 

to be able to count as having this benefit as a function: 

With organic parts [ ... ] Staying where and what they are presupposes that 
the containing organic system stays what it is, which in turn presupposes a 
great deal of metabolic activity by the various parts, to which the pseudo
tumor by hypothesis is also contributing. If nothing happens to an organ, 
it degenerates; if nothing happens to an organism, it dies. In fact, Fred's 
body is constantly repairing and replacing its cells, including those of the 
pseudotumor, and thus it is not entirely far-fetched to say that his body is 
reassembling this trait all the time. (McLaughlin: 2001, 167) 

The organism's constant replacing of its cells supports a form of nonheredi

tary feedback: 

The particular item xi ascribed the fundion of doing (enabling) Y actually 

is a reproduetion of itself and actually did (or enabled) sarnething like Yin 
the past and by doing this actually contributed to (was part of the causal 
explanation of) its own reproduction. (167) 

80 As opposed to virtual reassembly. McLaughlin maintains for artifacts an intentionalist accormt 
which includes the idea that if sarnething is intentionally left in place, because of some 
(perceived) benefit, it has that as its function. 
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McLaughlin's account is basically nothing more than a modification of the 

traditional (selectionist) etiological account. The crucial bit lies in the fundamen

tal nature of the organism as a self-reproducing entity, which gives rise to its 

own inter-generational sphere of feedback. 

Others take a more substantially different approach, that is non-etiological at 

the core. In Schlosser (1998) we find a nice way to introduce the contrast. 

Schlosser fincis his salution to the problems of the etiological account in the 

rejection of a causal analysis of function. So, where McLaughlin takes Hempel's 

track, Schlosser takes the one provided by Nagel, traditionally the precursor for 

systemic or causal role accounts of function of the kind proposed by Cummins. 

Nagel's account analyses function in terms of necessity, such that to have a 

function Fis to be a necessary condition for F (see Schlosser 1998, p. 306). 

Schlosser elaborates this in termsof causally necessary conditions holding between 

states or events. The account is future-looking in the sense that the occurrence of 

F allows us to infer the occurrence of X. 

Schlosser notes two historica! objections to Nagel's account. His own an

swers to these objections give a good insight into his account; the particular way 

in which he grounds normative aspects in a systemic account, and how this 

relates to self-maintaining systems. The first objection is that in the case of 

functions it is simply not true that some particular X is ever necessary for F. It is 

simply a factabout functions that they can be instantiated (the establishment of 

the effect caused) by different things - that there exist functional equivalents. 

The second objection is that notall statements of necessity can be understood as 

function ascriptions. This is the objection (familiar in terms of etiologist's 

criticism of Cummins-functions) that not everything that anitem is capable of or 

every constituent in an analysis of an effect can be called its function. Schlosser 

briefly recounts Nagel's cybernetic approach that makes functions appropriate 

only for goal-directed systems - such that it is additionally required that F 

contributes to the system's goal-state G. The problem, as Schlosser rightly points 

out, is that with the talk of goal-states teleology slips in the back door - it intro

duces anew the idea that the activity of the system (or its parts) is directed at 

some end, while weneed to explain this privileged relation between a state (item, 

process) and some particular end naturalistically. 

Both objections are met by restricting the application of functionality to 

systems that exhibit self-maintenance: 
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The systems-theoretical account is an organizational account of function, 
which preserves the main insights of the etiological account without ap
pealing to history. Particularly, it retains the important insight of 
etiological theories that fundion attributions are only appropriate for enti
ties X that re-produce themselves and considers fundion ascriptions and 
fundional (teleological) explanations as appropriate only for states or traits 
of systems with a peculiar kind of organization, viz. self-re-producing sys
tems. Self-reproducing systems are systems that pass through cyclic 
sequences of states and thereby keep stabie in the long run, despite chang
ing continuously. (Schlosser: 1998, 311) 

With regard to the first objection, Schlosser modifies the requirement of (causal) 

necessity by adding "under certain circumstances". In most actual cases, and 

particularly in the context of the overall functioning of an organism, the circum

stances are such that there is only one way in which F can be established. For 

example, in usual cases there is no machine present that can substitute for the 

functioning of the heart. Factoringit into the formula that X should be (causally) 

necessary for F only in some cases, we can ascribe the function to X even in 

cases where it is not in fact necessary. 

The second objection is also met by appealing to self-reproducing systems. 

Self-reproducing systems offer a way in which X itself depends on the estab

lishment of Y, such that it makes sense to say that this effect is, amidst all the 

effects that it is necessary for, its function. 

This results in the following definition of function: 

The fundion of Xe (t) is F iff: 

Fora certain period oftime t
0 

< t < t +X+ y < t
0 

+ T 

(1) X is directly causally necessary to establish F (t + x) (under certain cir
cumstances c) 

(2) F (t +x) is indirectly causally necessary to establish X (t +x+ y) (under 
certain circumstances c) 

(3) the causal relations between X(t), F (t + x), X (t + x+ y) are complex8r. 

(Scblosser: 1998, JI5) 

8
r The X and Yin the formula are types. Schlosser is talking about states (or occurrences of 

states). The state that causes Y is necessarily a numerically different state than that which 
follows Y. 
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Here, the notion of a self-maintaining system is present in the background: 

(only) application to a (complex) self-re-producing system makes the above 

formula true. The mutual necessity establishes a form of feedback such that we 

can say that X is necessary for its own re-production. (3) is also designed to 

reflect that only systems of a certain complexity (not candles-and-flames, where 

melting of the wax and the burning of the flame also constitute a cycle) can have 

functional states. 

Christensen and Bickhard (2oo2), Collier (2oo6), and Mossio et al. (2oo9) 

also understand functions in terms of necessity - in the context of a self

reproducing or self-maintaining system. It is worth briefly pointing out some 

differences in emphasis and execution here, mainly where it concerns the role of 

the organization ofthe system as a whole. 

Christensen and Bickhard are the only ones among the theorists I am dis

cussing that allow room for an etiological account insofar as they do not profess 

to be saying what function some item has, but rather to promate a present

looking understanding of normative functionality. Their account focuses most of 

all on the constraints for appropriate functioning that are placed on items by the 

organization. Christensen and Bickhard's account is process-oriented. They 

argue that the normative function concept is sustairred by the idea that a certain 

functional organization is required for a system to retain its autonomy (and, 

hence, "adaptively viable"- i.e., autonomy as a condition for self-maintenance). 

Organization means: the interdependent processes that constitute the system. 

They argue: 

These process interdependencies constitute norms on adaptive function
ing, since if the requirements of a particular system process aren't met it 
will cease to produce the outputs required by other processes, potentially 
resulting in propagating dysfunction that may reduce ordestray the viabil
ity ofthe system. ( Christensen and Bickhard: 2002, 4) 

That is, for process functioning it is required that the processes tagether opera te 

appropriately; this includes that if an input is insufficient or lacking, other 

processes will back it up if the resources are present. For Christensen and 

Bickhard, the notion of organization is a key component for explaining norms 

on functioning. 

Collier (2oo6) and Mossio et al. (2009) both provide an analysis of func

tional systems by reference to the concept of organizational or process dosure. I 

will focus on Mossio et al. here (I will briefly appeal to Collier later on). Mossio 
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et al. explain the role that dosure plays in characterizing the relations between 

function bearer and effect: 

The central conceptual point for the present discussion is that self
maintaining systems can be said to instantiate what we call organizational 
closure, i.e., a circular causal relation between some macroscopie (or 
higher-level) pattem or structure and the microscopie (or lower-level) dy
namics and reactions. Because of the organizational closure, the activity of 
the system becomes a necessary (even if, of course, not sufficient) condi
tion forthe system itself (Mossio et al.: 2009, 824) 

Mossio et al. take the notion of organization as the primary concept relative to 

which functions are defined. That is, they take in the possibility that a change 

might take place in the organization of the system, such that the system can 

continue to exist. One of the reasans for this (as elaborated in Saborido et al. 

(2orr)) is to allow for intergenerational functions82
. So, functions are defined in 

terms of their con tribution to the rnainterrance of the organization. In order to 

exclude "simple" feedback loops, Mossio et al. require that the system is organi

zationally dijferentiated; that it achieves self-maintenance by producing different 

structures that stand in certain relations to one another. This results in the 

following definition: 

a trait T has a fundion if and only if: 
Cr: T contributes to the rnainterrance of the organization 0 of S; 

C
2

• T is produced and maintained under some constraints exerted by 0; 

C3: S is organizationally differentiated. (828) 

In turn, "contribution" can mean one ofthe following two things: 

(1) T contributes to the rnainterrance of 0 in the sense that, without 
T, S would cease to exist (i.e., T makes an indispensable contribu
tion to 0); 

82 See Saborido et al. (2011) for the full argument. The gist is that some fundions ofbiological 
traits do not relate to the organism's survival, but rather serve fundions for reprodudion. This 
is not ofbenefit to the o:rganism itself By stressing the organization, Saborido et al. allow that 
the whole that is to be maintained can be maintained by its re-produdion in the next genera
tion. This is a numerically different system, but the interrelations between items are preserved. 
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(2) T contributes to the rnainterrance of 0 in the sense that that spe

cific organization would not exist without T, but S could still 

maintain itself by modifYing its organization (i.e., T does not 
make an indispensible contribution to 0). (829) 

Thus, Mossio et al. also ground the normative and teleological dimensions of 

function in terms of mutual requirements placed on trait and effect. The differ

ence of this account, and the others, with Schlosser's is that they do not establish 

a direct link of necessity between an effect (antecedent) and a function bearer 

(consequent). Rather, the feedback (in terms of closure) is achieved by a general 

regulating effect that results in the rnainterrance of the partsof the organization. 

The self-maintenance account, then, provides a context in which we can 

understand normativity and even teleology, by an understanding of a system or 

organization whose activities constitute the conditions for its own continued 

existence. This counters the suggestion that the etiological account is the only 

souree for safeguarding the distinctions associated with a normative-teleological 

account of function. The shift provides certain benefits as well, mainly when it 

comes to explaining how biologists (and others) are able to make function 

ascriptions confidently on the basis ofwhat they observe. It is worth noting here 

that the account need not relinquish the idea that the organization which is 

appealed to is, generally, a historica! product of natural selection. Rather, these 

theorists choose a different framework to give meaning to the function concept: 

they stress the result, the way in which the organism organizes its activity, as 

primary (perhaps on the idea that, after all, selection operates on viabie organ

isms). 

8.3. Two objections 

By proposing a version of what I have called the self-maintenance approach, 

theorists purport to keep the benefits of the etiological account, while avoiding 

its problems. This is, however, all in the context of a plausible rendering of the 

function concept. Will this approach be useful for our purposes as well? 

We can indicate some prima facie hopes in this respect. Function attribution 

does not depend on knowledge of historica! circumstances - in this respect at 

least it is more likely that we can apply the account to actual cases. In stressing 

the present functioning of the system for function attribution, room is made for 

novelty and opportunism in a relatively elegant way. It may open up the possibil

ity for conceptualizing the adaptive activity of the system as functional without 
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these activities being, as was the case for the Millikan-style top-down scenario, 

adaptations in disguise. Holm (2or2) emphasizes in another context the ability 

of the self-maintenance approach to assign functional states nonarbitrarily to 

en ti ties without evolutionary histories. In Holm's case, he uses this to show how 

synthetic organisms might have biologica! interests of their own, separating 

them from artifacts which have interest only for humans. But it also suggests 

how we might smoothly assimilate both synthetic organisms and synthetic parts 

in organisms into the biologica! sphere of function83 . Finally, the stress on the 

current importance of an item or activity also looks to create less of a gap be

tween assigning purpose and characterizing its significanee fora certain system. 

Perhaps to the extent that in being able to attribute a function we have already 

gone a long way towards establishing ownership. 

Whether these hopes are founded remains to be seen; and there loom doubts 

as well. These doubts concern whether the self-maintenance account- in order 

to make the function concept work - doesn't need to make assumptions a bout 

systems, and about the relations required to obtain for things to qualify as 

functional, that are premature or objectionable in the context of formulating an 

EC-friendly Mark of the Cognitive. In this section I put substance to these 

doubts in the form of two separate objections. Each of these objections will be 

explicated in terms of a subset of the desiderata, to make clear precisely in what 

sense they pose a threat to our use of the self-maintenance account for an EC

friendly Mark of the Cognitive. 

8.3.1. Objection 1: systems 

The first objection, briefly put, runs as follows: The self-maintenance account 

only establishes a relation between a particular function bearer and a subject by 

presupposing the item's participation in a pre-defined and fixed (organismic) 

organization. This is a problem because: it begs the question of how function 

bearers are tied to subjects; it restricts the sphere of the potentially cognitive in a 

way that is hostile to the interests of EC. 

We can make the problem clearer by reference toa set of desiderata: Connect

edness and Ownership (and Malfunction), and Novelty and Opportunism. 

83 Thus attributing biologicaJ fimctions to artifacts in certain circumstances. It would be a 

different question what is involved in attributing a fundion to an artifact qua artifact. 
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Connectedness requires of processes or items that are to be counted as cogni

tive that they cannot be causally isolated; they must be causally connected to a 

whole, to the cognizing entity. It cannot be said of the self-maintenance account 

that it ignores the importance of interconnections among processes (items) in 

realizing an effector self-maintenance in generaL Indeed, it emphasizes organi

zation as a feature of self-maintaining organisms. This is made explicit by 

especially Christensen and Bickhard, and Mossio et al. Organizational con

straints place a norm on the operation of individual processes; this is, 

furthermore, a closed system with demands on the mutual interaction between 

the microscopie and macroscopie level. 

The problem is that the self-maintenance account treats the relevant systems 

within which we can define fundions as a given in order to or as a background 

against which to define the function concept. So, in order to attribute a function 

to an item we must already assume that it is part of the organization in the 

relevant sense. 

The connectedness criterion requires of processes that they are not causally 

isolated. The self-maintenance account appears to achieve a kind of intercon

nectedness, through having organization. But this appears to be treated as a 

given rather than as sarnething that the notion of function can help us achieve. 

The approach is interested (in the first instance) in characterizing biofunctions. 

The paradigm is an organism. We can say of it that it is organized in a certain 

way. The organization is the mutual relations between items in a given frame

work. Even if we don't assume organismic boundaries this seems to presuppose 

that we know what kind of system or organization we are talking a bout. In the 

case of Schlosser, for instance, this is a background notion that lends cogency to 

(and diminishes otherwise vagueness of) the idea of mutual necessity. Note 

remarks to the effect of: some systems are capable of giving rise to function. 

Ownership is the demand that the cognitive requires a subject. This specifies 

an "upward" relation of a process to a subject, so to speak; the conneetion to a 

subject that benefits from its effect. A process cannot be cognitive merely in 

virtue of its own properties (like being an instanee of information processing), so 

as to exclude for instanee systems that require an interpreter. The self

maintenance account succeeds in giving us an understanding of what makes 

en ti ties benfjiciariei4 in the right sense; en ti ties that maintain themselves with 

84 Or have agood (McLaughlin: 2001), orinterests (Holm: 2012). 
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their own activities. When these interests are served in the form of action

guiding information (in a manner that might need to be specified further) we 

have a basis for cognitive processes. The problem for the self-maintenance 

account is how it, on the whole, establishes the relation of an item to such a 

subject: by the idea ofbeing necessary for an organism's self-maintenance. Being 

necessary for does not yet establish a positive relation between some particular 

item X and the effect that contributes to self-maintenance. This is sarnething 

that is well recognized by Christensen and Bickhard, who deny that they are 

saying sarnething about what it means for an item to have a function. They 

emphasize that it is necessary for self-maintenance that processes receive their 

proper inputs; which means it is necessary for some process to take place that 

provides the input. Without saying anything a bout some item X being responsi

bie for that input to be provided- or for some process to have a positive relation 

to the subjeet's interest, except when it is actually contributing in that way; being 

the process that is necessary. Note that this means that Malfunction is not 

safeguarded, insofar as this requires being able to identify a process as standing 

in the right relation to the subject without its actually doing what it is supposed 

to do (here: contributing to self-maintenance). Back to the question: what makes 

it necessary for this item X to do so-and-so, when it is not actually doing it? Self

maintenance accounts rely for answering this question on conventional ideas 

about the relevant systems and their parts. Harking back to Schlosser's ideas 

a bout conditional necessity, we assume that usually it is the heart or the heart's 

beating which is conditionally necessary for the effect Y (say, circulation). But 

why do we assume that? Because we presuppose that the heart is a part of a 

relevant system. 

This will not usually be recognized as a problem - we have, it is thought, a 

shared understanding of the relevant (physical) systems which can serve as a 

model (organisms, cells, etc.). So long as we have this weneed not be difficult 

a bout being a part of such a system, and how that qualifies a thing as a potential 

function bearer. The way proponents of the self-maintenance account talk 

reflects this. For example, McLaughlin states that "Function bearers arepartsof 

wholes that have a good" (McLaughlin: 2oor, 191), without further motivating 

this parthood. Mossio et al. talk about the traits of a system that can count as 

function bearers. Ordinarily this is fine. But for us it will notserve-we cannot 

have our understanding of connectedness or ownership based on a pre-existing 

understanding of a system, because which en ti ties are and are not connected in 

the right way to be able to count as cognitive is precisely what is at issue. 
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By its reliance on such common-sense examples as organisms and cells, the 

self-maintenance account is also hardly congenial to EC, at least in spirit. It is 

more than mere choice of examples- this is woven into the very purpose of the 

self-maintenance view: to analyze biofunctions for paradigmatically self

contained, physical unities. EC precisely wants to go beyond common sense 

unities for cognitive systems. So stated, it seems quite a stretch to propose the 

self-maintenance view as part of our criterion of the cognitive. 

Now you could say: wait a minute, who says we are stuck with the organism? 

Can't we castour net wider to characterize the organization? We can argue that 

the organization includes items outside of the paradigmatic organism. Yes- but 

that just leaves us back to where we started.Collier (2oo6) argues that we cannot 

use the notion of organization in the sphere of self-maintenance alone to put 

limits on the system. Organizational ciosure means that there is a level at which 

we can describe an organization where it requires no inputs or outputs. Collier 

argues that there are no organizationally closed systems - there is always some 

point at which a process requires further input outside of what the system itself 

produces. So Collier proposes another criterion, cohesion, which is "the logical 

dosure of the relations among elements of a thing that keep it from being 

disrupted by internaland external forces." (Collier: 2oo6, 285). This is a physical 

criterion, which involves remaining stabie under perturbation. The organization 

of such an entity would be the starting point for identifying function bearers 

(e.g., the processes within the system). This favors placing the boundaries 

around the organism. We might indeed decide that the system of interest neecis 

to be wider, but then we would have to formulate an independent system cri te-

non. 

Furthermore, the background notion of a strictly organized whole itself is still 

in play. This dampens our hopes for Novelty and Opportunism. Novelty is the idea 

that there can exist new (kinds of) en ti ties and processes may (come to) count as 

cognitive. Opportunism is the idea that entities and processes may count as 

cognitive in virtue of being "used" as such by the subject. The self-maintenance 

account in principle provides a nice way to accommodate these ideas. Discarding 

the historica! requirements of the etiological view, anitem may become cognitive 

if it plays the relevant role with respect to the self-maintenance of the organism. 

An interpretation for opportunism can be supplied by the idea that sarnething 

gains a function relative to serving the organism's interesis (self-maintenance). 

Yet it seems that this only holcis insofar as an entity becomes incorporated into 

the organized whole, entrenched in mutual dependency on other processes. That 
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restricts strongly the cases in which processes acquire functions in such a way. 

While we can perhaps accommodate the example of a microchip inserted in the 

brain, and at the most Otto's notebook (though only if physical organization is 

not required), the varied stock of occasional cross-boundary processing that EC 

(as a contrast with EM) is primarily concerned with seem to be left out. 

In short: the self-maintenance account does offer a sense of Ownership and 

Connectedness, but for this must appealtoa prior understanding of a structured 

whole; being part of which makes sarnething eligible for cognitive status. It so 

takes for granted, rather than explaining, the privileged relation between a 

process and a subject. And it restricts the domain of novel and opportune 

processes as needed to support EC. 

8.3.2. Objection 2: grounding normativity for cognitive processes 

The short version of the second objection is: the self-maintenance account 

assigns functions to items on the basis of their importance for the maintenance 

of the system; (higher-level) cognitive processes typically have little hearing on 

maintenance of an organism; so they can't be assigned functions; so we can't use 

the self-maintenance account's concept of function fora criterion of the Cogni

tive. 

The problem concerns the balance between the desiderata of Detenninacy and 

Type Identijication and Relevance. Detenninacy is the requirement that an account 

should be able to offer a definite, objective, classification of things, such that they 

either are or are not cognitive. Type identijication is the requirement that we 

should distinguish between cognitive processes and other kinds of processes (of 

the subject). It is a requirement with particular relevanee for an account of 

function, in the sense that certain accounts of function make the choice for a 

function (and thereby the status of an item) dependent on our (scientific) inter

ests. The problem for the self-maintenance account with respect to type 

identification is not that it cannot make objective function ascriptions. Even 

though notall analyses of function on offer do notprovide a formula for deter

mining which function an item has, it is easy to see how this might work. For 

example, Mossio et al.'s definition is a definition for having a function - an item 

must contribute (be necessary for) maintenance of the organization. We could 

easily abserve forsome process or item the intermedia te effect by means of which 

it contributes to self-maintenance. If it is by providing information, it is cogni-
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tive. McLaughlin's formula explicitly includes this- X does Y and Y is good for 

some S (contributing to self-maintenance). 

The problem concerns whether, given the basis on which it aseribes func

tions to items, it can assign functions at all to the kinds of processes that wetend 

to classify as cognitive. Type Identijication involves singling out an effect of an 

item (or a process) or some goal that it servesfora subject. In the case of cogni

tive processes we have foliowed Rowlands in identifying this as making 

infonnation available. For the self-maintenance account, the effect an item has 

contributed to or that it is required fordetermines the type. I think we will be 

able to commit to the idea that it is a matter of fact whether or not some process 

is (conditionally) required for achieving a certain effect. 

The problem lies with the normativejteleological grounding of the effect. We 

can say, intuitively, that the processes by which information is made available is 

usiful, conducive to the subjeet's goals. For example, when I go to buy a com

puter, it is useful tolook up whether I have enough money. We can even say that 

it is good forS; that Sis often better ojffor engaging in a cognitive process. But 

here we are dealing with teleological concepts. What does being good forsome S 

mean, such that we can understand (naturalistically) that the effect in question is 

sarnething that the process is supposed to achieve? 

This question relates to the desideratum of Relevance, which is: to distinguish 

genuinely cognitive processes (i.e. processes which have information-revealing 

as a function) from accidental effects and subsidiary contributions. 

There are two issues here. The first issue is that the link of necessity is 

insufficient for distinguishing subsidiaries from genuine cognitive processes. 

Respiration is necessary for cognitive functioning, but it is not a cognitive 

process. There is no problem here so long as we can establish a privileged 

feedback relation between the process and the effect - such that the making 

available of information must be the cause for the process to be sustained. We 

saw that the etiological theory handles this by arguing that the (proximal) cause 

for the presence of the respiratory systemjprocesses is -indeed - respiration. 

However, on the self-maintenance account in many cases no such privileged 

relation is established (with the exception of Schlosser). Most authors, rather, 

emphasize self-maintenance as a generic cause for the re-production of the 

entities or processes that contribute to it (see McLaughlin's ideas on regenera

tion of organs). The condition for re-production of the item purely as aresult of 

the system's self-maintenance gives us no grounds to distinguish between 

subsidiary and properly cognitive processes- the presence ofboth can be viewed 
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as due to the action of either. Schlosser is a possible exception, since he requires 

mutual relations of necessity between functional state and effect. I will not go 

into this further here, but take it up when I make my responses. 

The second issue concerns the existence of a feedback relation of the appro

priate kind for cognitive processes. Above I posed the question: what does being 

good forsome S mean? Well, for the self-maintenance approach, being good for 

some S, the sense in which an effect has an objective benefit for the subject, is: 

being conducive to (necessary for, actually having contributed to) its self

maintenance. This "objective" good, connected to feedback, is the ground for 

distinguishing functions among the different effects that an item's activity can 

have. The problem is that it is not at all clear of many cognitive processes how 

they have hearing on the survival of the system; certainly not that they are 

necessary for it (as required by most of the self-maintenance accounts). Ironi

cally: once they might have, under the historica! circumstances in which the 

relevant traits evolved. The etiological view also has this advantage here, that the 

feedback relation is achieved by small relative advantages, across individuals, 

that explains proliferation of a trait; rather than being tied up with the mainte

nance of an individual system. 

This is a general challenge, it seems to me, for self-maintenance accounts. 

They appear to be paying the toll for focusing overly much on the balance of 

micro-processes that work tagether to keep an organism from disintegrating. To 

the exclusion of higher-level processes such as are involved with me writing a 

philosophical paper, which is hardly on a par, in terms of being required for my 

self-maintenance, with the processes that ensure my food is digested properly. 

To summarize: the self-maintenance account offers certain of the resources 

required for type identification, as far as it concerns a matter of fact a bout the 

relation between an item and an effect (with a certain benefit). But it fails to 

establish a privileged relation between the function bearer and its effect in a way 

that allows us to type-identify cognitive processes to satisfaction. First, there are 

issues with distinguishing between different kinds of contributions to self

maintenance. Second, many cognitive processes don't seem to be amenable for 

type identification at all because they don't have functions; they do not play the 

requisite role in the self-maintenance ofthe system. 
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8.4. Disarming the objections 

As a general strategy for (partially) disarming the objections, and coming to a 

fair assessment of the potential of the approach, I will abstract away from any 

assumptions a bout the nature of systems and function bearers (and the relation 

between them) which go beyond what is required for the function analysis itself. 

It further involves not treating the views separately, or sticking to particular 

interpretations like whether the function bearer is a processor an entity. Rather, 

I willlook at the potential of the approach as a whole, with the particular "solu

tions" affered by the different approaches as tools to tackle the challenges. 

8.4.1. Objection one: discussion 

The secret to tackling the first objection is to relinquish the idea that function 

bearers must be identified with items that arepartsof the system (or participate 

in the organization) that is to be maintained. To see how this can work, weneed 

to identify the central affordance of the self-maintenance account. This is the 

provision of an organismic souree of feedback, such that we can assign functions 

in terms ofthe function-bearer's relation to the interesis ofthe organism. This is 

achieved by mutual dependenee between the function bearer and that which it 

contributes to: the function bearer owes its existence to its contribution to the 

rnainterrance of the organization. 

This requirement of mutual dependenee between a function bearer and 

rnainterrance ofthe system or organization does not require that only things (and 

processes among things) that are part of the system or organization can be 

function bearers. A function bearer is functional with respect to the organization. 

This distinction is not always made in the literature. Take for example the 

following ei talion ofMcLaughlin: 

So what does the appeal to fundions actually explain? It explains the exis

tence and properties of a self-reproducing system that contribute to the self
reproduction of that system. What fundions explain is systems whose iden

tity conditions consist in the constant replacement, repair, or reproduetion 

oftheir component parts. (McLaughlin: 2001, 209; my emphasis) 

Here I think McLaughlin. by talkingabout tbe properties ofthe system as at once 

being reproduced and the cause for reproduction, is making an unwarranted 

assumption. Sure, in paradigm cases those entities involved in re-production of 

the system arealso those that are re-produced by the system - think of cells in 
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the body. But these are additional facts a bout the systems typically involved, not 

sarnething that should apply to every functional item. It is enough that there is 

feedback through self-maintenance; this requires that the function bearer itself 

should owe to self-maintenance, butweneed makenoother assumptions a bout 

how it is part of or inside a system in, for example, the sense of a traditional 

organism. 

To show what I have in mind more concretely, consider the various activities 

the organism undertakes in support of its physical processes. Looking for food, 

securing shelter. These behaviors we wouldn't conceptualize in the same way as 

the processes taking place within the system. But these are in an important 

sense things that the organism does in order to secure its self-maintenance. Now 

I cantend that by takinga process approach, and establishing a mutual depend

enee between the ongoing activity and the system's self-maintenance, we can 

accommodate properly extended cognition. 

Mossio et al.'s first and second conditions, with a modification, give us the 

tools for giving shape to this intuition. Recall: 

Cr: T contributes to the maintenance ofthe organization 0 ofS; 

C2 : T is produced and maintained under some constraints exerted by 0 

Mossio et al. speak about traits, paradigmatically items or structures like the 

heart. Requiring T to be produced under constraints exerted by 0 would then 

exclude any external processes. However, if we understand T as a process and 

interpret "produced" in a loose sense, we can accommodate the external proc

esses and presumably involve their vehicles as well. An example. I am using an 

abacus to calculate how many bananas I have to buy for my voyage to an (as of 

yet) uninhabited island. Let us suppose that doing so contributes to the mainte

nance of my organization, because the information is crucial to my survival on 

said island. Now I have not produced the abacus. But I am producing the proc

esses, and I am rnanaging its progress. Taking "under constraints exerted by 0" 

to mean that the way the process goes is constrained by the way I am "set up" 

right now, this processas a whole will satisfy condition C2. 

Leaving behind the restrietion of incorporation in the organized whole, the 

obstacles for novel and opportune processes disappear as well. Unlike on the 

etiological account, we aren't bound to processes produced by the organism in 

accordance with a prior (historically established) proper function. All that is 

required is that the ongoing process - including, for instance, the relations 
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between the beads at some particular stage - is produced or maintained by me, 

and in turn supports my self-maintenance. So it (the process as a whole) quali

fies as ha ving a function. 

Can't we conceptualize these external vehicles, then, as parts of a larger 

system? Perhaps we can in the end. My purpose is to create a very clear distance 

from the idea that the functional neecis to be bounded by the organized whole of 

physical parts that constitutes the organism as traditionally conceived. What 

about Collier's argument that we can't have an organizational means for indi

viduating systems? We have a causal criterion in the requirement that a system 

is maintained by constraints exerted by the organization. Perhaps more interpre

tation is needed to explain what this means. But it is clear that there is a 

stopping point at least at the point where the inputs that the system requires do 

not themselves depend on me. To take the familiar example ofthe sun, the light 

it emits may be necessary for me to be able to see, but itself does notdepend on 

my operations. 

In this i de a of being maintained by the system we find, then, a way of under

standing Connectedness that does notdepend on a prior identification of a system 

- or if it does (the organism that maintains itself), not in the sense that what 

items are appropriately connected is given by the identification of the system. 

This criterion may need some work - to fix on an interpretation or version of 

"maintained under constraints exerted by the organization of 0", to make it 

properly restrictive. For example, you might say that the processes inside a 

calculator are produced by me- under influence of my typing of numbers. Does 

this count as my cognitive process? It is not clear that it should, but it is also not 

clear whether it is excluded by the criterion. 

The connectedness at least ensures that cognitive processes cannot be 

isolated- they are flowing from me. But what about the other relation compo

nent, Ownership? We no longer have the problem of having ownership wholly 

determined by a pre-defined system, as we have some other means of making a 

connection. But Ownership requires sarnething extra, namely that the processes 

so produced also relate up to the subject. What weneed is to make clear that this 

process is consumed by the subject- but not in terms of its actually doing what 

it is supposed to do. The necessity requirement does not achieve this - it does 

not have the resources to explain what it means for an item to be doing some

thing with respect to the subject, if not actually performing its function. 

Perhaps, then, we need to reconsider how we conceptualize the "contribu

tion" to self-maintenance. McLaughlin provides a different analysis offunction-
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in terms of past con tribution to an effect (and reproduetion because that effect 

was good for the subject). Though it is a past contribution, the time frame is 

short enough. This would mean that weneed totalk about items (structures) as 

function bearers or a bout type processes. McLaughlin's account is etiological in 

essence; the occurrence of a process token is a one-time event. Talk about 

structures could work, if we have processes gain functions in accordance with 

being produced by the structure - which is maintained for producing processes 

that provide a benefit to the subject. An alternative would be to seek an answer 

outside an account of function, for characterizing what constitutes being active 

with respect to the subject. The ownership condition cannot yet be wholly 

accommodated. 

8.4.2. Objection two: discussion 

The second objection consisted of two parts. The first part related to the distinc

tion between subsidiary processes and genuinely cognitive ones; the second 

related to the relevanee of (higher-level) cognitive processes (or the lack of it) for 

self-maintenance. 

With respect to the first part, the question is whether we can, on the self

maintenance account, provide a privileged relation between a certain effect and a 

certain outcome. We saw that when re-production of a part is understood justas 

a consequence of (undifferentiated) re-production of a whole, the subsidiary 

depends on its effectjustas much as the "proper" type process does. Can we 

understand this, then, by requiring a converse necessity relation between a 

specific effect and a specific function bearer, as Schlosser proposes? I don't think 

that this solves the problem, ifwe do not qualify this relation further. We gain no 

ground with respect to the "whole system re-production" version. The necessity 

relation is, ironically, too weak - which is caused by how it allows to mold 

conditional necessity on the way systems actually work. This is easy to see with 

an example of a subsidiary that would count as a function bearer with respect to 

some effect. Process X (a respiratory process) is necessary for the establishment 

of effect Y (digestion). This is de facto true for breathing animals (which we 

designate in the "conditions"): respiration is necessary for the system as a whole 

to function. Effect Y is also necessary for the (re-)establishment of process X. The 

breaking up of food is necessary to provide the body with nutrients. Though it 

may take longer, if digestion does not occur, an animal will die. Thus, for the re

establishment of X in the long run, Y is necessary. By only requiring necessity 
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we are no better off for specifying the mutual relation between specific trait

effect pairs, since necessity is satisfied in every case where an effect is necessary 

for re-production. 

The upshot is: weneed to let go of necessity as the relation between function 

bearer and effect; or add conditions, further qualifyjdifferentiate what counts as 

"being necessary for" in the "right" way. For instance, in parallel to considera

tions of proximity as employed by etiologists. 

The question we need to address in relation to the second part of the objec

tion is whether it is necessary for preserving a naturalistic analysis of 

normativityjteleology (and relevance) to place a demand on processes that they 

are necessary for the self-maintenance of the organization (at that point). This 

seems like a strong criterion, and yet- it is what the theorists seem to allude to 

and even make explicit in their analyses. The suggestion of understanding 

functionality in terms of a requirement for self-maintenance is even present to 

some extent in McLaughlin. After all, on his account the trait has to have con

tributed in the past to self-maintenance such that it figures in an explanation, or 

as a cause, for why the trait is present now. 

I think we will have to step away from requiring that in every particular 

situation, a function bearer is necessary for the survival of the organism. There 

are four ways in which this might work. 

First, by modifying the contribution - not talk about necessity at all. For 

example, by turning to McLaughlin's account after all, and be loose a bout what is 

required for anitem to be part of the cause, or to explain the continued existence 

of the function bearer. I am doubtful as to whether this will work, since in many 

particular cases it seems as though the cognitive process can't be cited in an 

explanation for the system's re-production at all. Perhaps we can instead take 

away the focus from the individual contribution, and focus instead on overall 

welfare as contributing to self-maintenance; such that any contribution to 

welfare is, indirectly, a con tribution to self-maintenance. 

As a second possibility, we canturn to the notion of conditional necessity, and 

see how far we can stretch it. Above I sketched the example of calculating how 

many bananas I need to survive on a desert island. Under these conditions, my 

counting bananas is essential for my self-maintenance, even if it is not usuallyin 

the (extraordinary, luxury) circumstances in which we live. 

A third option is through the concept of autonomy. Collierand Christensen 

and Bickhard appeal to a notion of autonomy as a constraint on functioning, and 

as in turn constituting the adaptive capabilities of the organism to sustain itself. 
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Perhaps we can understand cognitive processes in terms of a sense of autonomy. 

Autonomy is a sort of self-governance ( Christensen and Bickhard 2002), which 

we can understand at varying levels of richness. At its most basic an autono

mous system is a system that, through the work of its processes and in 

interaction with the environment, provides itself with energy (and keeps work

ing). A richer notion of autonomy is involved when we think about the 

autonomy of persons; the ability to make one's own informed choices, and in 

generalbe self-reliant. Cognition seems to make sense as supporting autonomy 

at least at this higher level; perhaps we can explain this, ultimately, in terms of 

autonomy at the lower level. 

A fourth and final option we find, again, in Mossio et al.'s account. Mossio et 

al allow that in some cases the con tribution of a trait to the organization can be 

necessary for rnainterrance of the organization, but not of the system. In this 

case we would say that cognitive processes are necessary for rnainterrance of 

some organization. The challenge here is to understand what it means for a 

system to have one kind of organization rather than another. Mossio et al. 

provide the following: 

We call regime of self-rnaintenance each possible specific organization that 
an individual member of a class can adopt without ceasing to exist or los
ing its memhership of that class. Each class may thus include several 
regimes of self-maintenance. In organizational terms, if a trait is subject to 
ciosure (and thus has a function), then the specific regime ofself-maintenance 
that the system has adopted requires the said trait as an indispensable 
component. (Mossio et al: 2009, 829) 

They provide (p. 83o) an interesting example where a trait or function is not 

necessary for survival. Unlike with the heart, for example, the eyes' transduetion 

oflight contributes toa capacity (seeing) that is not indispensable for the system. 

There are organizational alternatives. It still is the case that many processes 

depend on the capacity - the specific way in which the organism's processes 

presently interact in support of self-maintenance depends on vision. So, absent 

vision there is a shifttoa new regime of self-maintenance- examples: new ways 

of finding food, and rnaving around. This is interesting because it shows how an 

apparently inessential process might still be necessary in a sense when it comes 

to the interaction with the functioning of the rest of the system (for example, 

psychological integrity). This is still vague, and would need to explored further, 

but it opens the way fora characterization of cognitive processes. 
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In short, there are several ways in which we might tackle the role of cognitive 

processes in the general framework of self-maintenance j a naturalistic under

standing of providing a benefit to a subject. It remains to beseen which of these, 

if any, provides a good sol u ti on to this question. 

8.5. Condusion 

In this final chapter I have explored the possibilities of an alternative approach to 

proper function, which I called the "self-maintenance approach". This account of 

proper function grounds the normative and teleological aspects of function in 

terms of certain kinds of systems that, in virtue of the features of their organiza

tion, are capable of self-maintenance. 

I formulated two objections to the use of this approach for an EC-friendly 

Mark of the Cognitive. The first of these concerned the theories' reliance on a 

pre-defined notion of an organized whole, most commonly associated with 

physically coherent en ti ties like organisms. This seemed to presuppose a particu

lar answer to the question of how we characterize the relation between a process 

and a subject; one that, furthermore, seemed to be incompatible with the pur

poses of EC. 

The second objection concerned the type-identification of cognitive processes 

- and how we can establish the right privileged relation of relevanee between a 

particular item or process and a subject to enable this type identification. I 

identified two issues. First, that if no differentiation is made in the reproduetion 

of all processes that contribute to an informational effect (feedback proceeds 

through the general reproduetion of the whole), no distinction can be made 

between subsidiary and "genuinely" cognitive processes. Second, that ifhaving a 

function requires necessity for an organism's self-maintenance, many cognitive 

processes will nothave functions, and so we will not be able to use the account 

to type identify them. 

In response to the first objection I proposed a process variant of Mossio et 

al.'s account that shows how we might identify function bearers as contributing 

to and dependent on the maintenance of the organization of an organism, 

without them being part of the organism. I argued that this allows for a way to 

accommodate Novelty, Opportunism, and cognitive extension; and that the 

mutual dependenee provides at least a good stab at restricting undue extension. I 

suggested that a salution for ownership might be found in reconsidering the 

con tribution relation, perhapsin line with McLaughlin's account. 
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In the discussion of the second objection I considered a number of different 

avenues that might be explored to loosen the con tribution that is required for us 

to assign a function. Though I must remain guilty of the final answer, there is 

hope that a salution may be found in one of these directions. What came out of 

this is that at leastweneed to let go of (unqualified) necessity as a characteriza

tion for the relation between a function bearer and an effect. We might opt for a 

qualified necessity, an option provided by Schlosser's account. We might farmu

late some concept of autonomy according to which cognitive processes are 

necessary for autonomy, as an indirect route to self-maintenance. We can look at 

Mossio et al.'s distinction between a system and an organization; look for a 

plausible conceptualization of "organization" on which cognitive processes can 

be understood as necessary for rnainterrance of this organization. Finally, we 

might understand "contribution" differently, for instanee along the lines of 

McLaughlin's account on a lenient understanding of what counts as part of the 

explanation for ani tern's continued existence. 

There remain challenges for the approach. First and foremost in how we 

characterize the required con tribution of items to self-maintenance such that it 

r) accommodates ownership without vialating type identification in case of 

malfunction; 2) makes for easy accommodation of cognitive processes as having 

naturalistic purposes. More development is in order in any case to come to a 

satisfactory criterion of the cognitive. What I've tried to demonstra te is that the 

self-maintenance approach is viable, despite the initially looming objections. The 

approach has several advantages to the etiological account that, I think, make it 

worthwhile to invest in further exploration. First and foremost in how this 

approach allows novel, external processes to be included on the basis of their 

relevanee for the system's "purposes". If additional criteria are needed, moreo

ver, I think they can be made more smoothly here than with the etiological 

account. Even a causal criterion - if we can find it- for putting reins on cogni

tive extension would be OK, since we have the resources for then identifying 

mutual dependency between the subject and the function bearer that would, 

first, take it beyond considerations of frequency of contribution8
5; and, second, 

establish arelation between the function bearer and the current subject. 

85 I argued against this in the second chapter on "causal" criteria for demarcating the cognitive. 
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Accordingly, I conclude with a recommendation for EC theorists to look in this 

direction; if they are interested in finding an (organism-centered) criterion of the 

cognitive accompanied by a unified, plausible story of what it is that makes 

processes cognitive. 
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9.1. Summary in the light of the research question 

This dissertation started from the observation that the twin theses of EC and EM 

make a bold claim in stating that cognitive states and processes sametimes 

actually take place outside the head. I argued in the introduetion that a convinc

ing defense of such a claim needs, contra Clark, an adequate underlying 

conception that tells us when and why sarnething counts as cognitive- such that 

on a systematic elaboration, this conception supports EC but is also plausible as 

a criterion of the cognitive per se. 

Accordingly, the question guiding this dissertation was: Can we find a plausi

ble criterion of the cognitive that supports E C, and what might such a criterion look 

like? 

In chapters 2-4 I investigated existing leads in the extended cognition 

literature for such a criterion, based on the ways EC theorists have characterized 

and defended their views. I found that the criteria (implicitly or explicitly) 

employed, while initially plausible motivations for EC in the current debate, are 

unsuccessful as general criteria of the cognitive. In chapter 2 I investigated the 

functionalist motivation for EM, as initially affered by Clark and Chalmers. I 

argued that while the tenets of functionalism, viz. multiple realizability and the 

independenee of questions of cognitive status from either material or locational 

considerations, evince the possibility of cognitive extension, functionalism fails 

as a positive motivation for the thesis because it depends on a criterion that is 

too liberal in the systems it aseribes mentality to. In chapter 3 I investigated the 

use of generic causal criteria of system boundary demarcation as a means to 

separate what properly belongs to the cognitive system from its environment. I 

cast this as amounting to a criterion according to which belonging to a system 

on general grounds, where it is causally related to a cognitive outcome, qualifies 

anitem as belonging to the cognitive domain. I argued that this is insufficient to 

distinguish the properly cognitive from tributary or other kinds of processes. 

Chapter 4 served two functions. It introduced the idea of a proper function

based criterion of the cognitive - the idea that cognitive processes are (partly) 

identified by some naturalistic purpose- as a possible way to identify individual 

processes or items as cognitive while maintaining a "functionalist" outlook; as 
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well as Rowlands' framework in which cognitive processes are identified by an 

information-revealing function. I further argued that the criteriological devel

opment of Rowlands' Mark of the Cognitive is unsuccessful, because it fails to 

prevent cognitive bloat, and because it fails to safeguard examples of extended 

cognition where objects are opportunistically employed. I suggested that the 

problems with his criterion are at least partly due toa naïve understanding of the 

notion of a proper function, and that a more serious development of a proper 

function-based account was in order. 

Chapters 5-8 were devoted to a systematic investigation of this idea towards a 

proper function-based criterion of the cognitive. In chapter 5, I proposed and 

defended a set of desiderata for such a criterion. In the formulation of these 

desiderata I carefully distinguished different aspects to characterizing the 

cognitive, as embodied in our intuitions a bout paradigmatic cases of cognition; 

based largely on the problems encountered with earlier accounts of why some

thing does or does not count as cognitive. This included different senses of 

ownership as wellas the different things implied by an appropriate type identifi

cation of cognitive processes. 

In chapter 6 I developed four successive scenarios for interpreting a proper 

function requirement as part of a criterion of the cognitive, based on the etio

logical account. For the best fit of the desiderata, and the best fit of the notion of 

proper function in a comprehensive criterion, I arrived at a type of scenario that 

I termed "top-down". Rather than using proper function to say what types of 

processes (or items) qualify as (properly) cog.titive candidates- ofwhich it should 

then be explained how they are incorporated in an agent's cognitive activity -

this was an attempt to characterize processes as cognitive in virtue of having a 

cognitive purpose relative to a particular agent; where having such a proper 

function required the agent's being both originator and intended beneficiary. 

Having shown that the scenario fit the desiderata for a criterion of the cognitive 

pretty well, I argued, in chapter 7, that certain particular requirements needed to 

make an etiological top-down scenario work make it too restrictive for (many 

cases of) EC, thus, arguably, not allowing us to put an affirmative answer to the 

research question. I further argued that because confidently attributing etiologi

cal proper functions requires an appeal to historica! facts, application will be 

uncertain at best. While this is no argument against necessary and sufficient 

conditions for being (or belonging to the) cognitive, if this criterion were correct 

it would be no help for the EC de bate. In chapter 8 I discussed a non-historica! 

account of proper function - for a modified top-down scenario - that promises 
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to be instrumentally superior, and overall respect better Novelty- and Opportun

ism-related intuitions to the effect that how an item or process is currently 

employed matters for its status as (part of the) cognitive. Using the desiderata I 

formulated two potential objections to this selfmaintenance approach. One 

concerned the reliance on a (seemingly organism-bounded) system for identify

ing functional items, which would be antithetical to EC. The other concerned the 

way the account appears to rely on necessity for survival for grounding normativ

ity, and so is nol obviously equipped to type identify (higher-level) cognition. By 

distinguishing central from non-central aspects of self-maintenance accounts, I 

argued that these objections need not be fatal; and indicated several possible 

directions for re-interpreting the account in order to overcome these issues. If 

this can be worked out successfully, we look to have a plausible, systematic and 

EC-friendly criterion of the cognitive; according to which an item (process, 

mechanism) is (part of the) cognitive iff it has the proper function of making 

information available to an organism, where it has this proper function in virtue 

of being maintained for the purpose of contributing to the organism's biologica! 

interests. 

9.2. Results- three perspectives 

The condusion of the final chapter was a provisional one- my work has notled 

to a complete answer to the research question. I have chosen to investigate a 

proper function approach along the lines in which I have because it seemed a 

proruising way of defining what it is that makes the cognitive cognitive, and the 

rest not, that is relatively under-examined in the EC literature. I have indicated a 

proruising direction based on the self-maintenance account, but whether this 

proves a basis for an affirmative answer to the question - can we find a plausible 

criterion of the cognitive that supports EC - depends on whether we succeed in 

spelling it out to satisfaction. 

This doesn't mean my workis without significant results. I will here identify 

three separate contributions made by this dissertation with respect to the EC 

de bate, each of which should appeal to a particular target audience; depending 

on whether one is a defender of EC, a cri tic, or an interested neutral party (e.g., a 

philosopher of mind). 
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9.2.1. The critic 

Tostart with opponentsof EC: I have mounted arguments against three ways to 

motivate andjor characterize EC. At least two of these, functionalism and 

generic boundary demarcation, are very common. In the first chapter I provided 

an argument that, if correct, affects the co re of the case for EC and EM. Clark 

and Chalmers rely on the idea that similarity of (coarse) functional roleis at least 

a good prima facie reason for accepting EC and EM. Likely at least part of what is 

compelling about this approach is that functionalism is still generally accepted in 

the philosophy of mind and cognition. So, it almost seems as though EC and EM 

are natural consequences of functionalism. Once we make the distinction 

between the negative role and the positive role of functionalism, however, we see 

why this isn't so. EM implies multiple realization (functionalism in the "nega

tive" sense). The reverseis not true- multiple realization does not imply EM. 

Someversion of functionalism in the "positive" sense (functionalism as a means 

to identify all and only mental states) does imply EM - but this is nol a very 

plausible way of identifying mentaljcognitive states. In other words, functional

ism supports the possibility of EC in the weak sense (the logica! possibility that 

is compatible with Adams and Aizawa's (2oor) "contingent intracranialism") but 

not in the strong sense (such that "in fairly easily imaginable circumstances ... we 

would be justified in holding that certain mental and cognitive states extended . 

into the nonbiological world"" (Clark: 2orob. 82)). This challenge to the primary 

motivation for EC provides ammunition against EC's overall argumentative 

strategy of placing the burden of proof at their opponents' feet. 

In the second chapter I provided an argument against criteria of system 

boundary demarcation employed by EC. I agreed with Rupert that the fact that 

external resources can have explanatory or causal relevanee for the performance 

of a cognitive task (even to the point of being required for it) does not mean 

cognition itself extends in that case. But I also argued that the system approach, 

where causal principles are used to determine when sarnething counts as 

"inside" rather than "outside" a system, is not then the right way to determine 

whether EC or HEMC is true. This includes Rupert's criterion of integrated 

cognitive systems. My argument is more congenial to those critics who urge for 

a Mark of the Cognitive, most prominently Adams and Aizawa. For distinguish

ing relevantly cognitive items from background conditions and other conditions 

weneed a Mark ofthe Cognitive. 

What's more, on the view I've presented here we need a criterion that pro

vides necessary and sufficient conditions, and not just sufficient conditions, as is 
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the case with Rowlands' criterions. The position I've defended throughout is that 

to be convincing one way or another EC neecis a comprehensive understanding 

of cognition. It is nothard to imagine that critics are unconvinced by Rowlands' 

Mark of the Cognitive ("conservative" or not) because they see it as sarnething 

that supports EC simply because it's been designed to, and not necessarily 

because it is (the most) plausible as a way of distinguishing cognitive from 

noncognitive. Another result which I hope comes forward clearly is the provision 

of additional reasans to call for EC theorists to be clear a bout the commitments 

and assumptions involved intheir defense of EC. 

9.2.2. The defender 

But all is not negative. In identifying what I think is required to make a convinc

ing case, I hope to provide an opportunity for EC theorists tomeet skeptics head

on. What I think neecis to be clone is to provide a Mark of the Cognitive (a view 

accompanied by a criterion) that is plausible for independent reasons. This 

means in effect a criterion that (generally) reliably picks out all and only cogni

tive processes. While of course what are cognitive processes is partly under 

discussion, a criterion can be evaluated by how it treats uncontroversial core 

cases of cognition, and now by reference to the desiderata (insofar as these 

reileet basic intuitions about the cognitive). Doing that means going beyond 

what one thinks is required from a purely dialectica! point of view. But I think 

putting oneself in a position of vulnerability is more likely to convince people, as 

one is less liable to accusations of opportunistic criterion-forming. 

With my investigation into the proper function account, and in particular the 

top-down, self-maintenance version that I have been rnaving towards, I have 

furthermore provided (further) steps towards a systematic criterion of the 

cognitive that r) appears to be EC-friendly and that 2) suggests a certain compre

hensive and - I think- plausible view of what cognition is, where it occurs, and 

what it is that cognitive agents have in common in virtue of which they cognize. 

This picture expands on, and modifies, Rowlands' basic idea that cognition is 

an activity of a subject by which information is revealed to herself. On Rowlands' 

explanation, the subject who owns the process has the information revealed to 

her through a representational state (in the sense of experiencing versus experi

ence, the object being represented versus representations as object). A self

maintenance account suggests that what is common to creatures who cognize is 

that they are "organismic" in the sense that they are far-from-equilibrium 
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systems who perfarm interactions with the world in order to maintain them

selves. The suggestion here is that cognition is an activity or interaction engaged 

in for the purpose of making a certain kind of con tribution to the creature's self

maintaining activity, viz. by informing the creature andjor its subsequent 

activity. We might conceptualize consciousness and experience (as associated 

with subjecthood on the strong understanding) as a feature that has arisen in 

certain creatures who benefit from increased gain out of the information

revealing activity, and whohave intentionality in the rich sense. 

For defenders of EC, especially those that lean towards an organism-centered 

understanding of EC, this could serve as an attractive elaboration - one that 

supports their view and is naturalistic to boot. I have affered the beginnings to 

make such a view into an operational criterion which implies for any particular 

process (andjor item) whether it is cognitive or not, and in which cases cognition 

extends. 

9.2.3. The neutral bystander 

There are results of interest for those who are neutral or undecided about EC as 

well. My discussion exposes, or so I hope, some of the commitments that might 

be involved in accepting EC, or in accepting a certain argument for EC - such 

that if one feels campelled to take a position, one has a better picture of the 

implications and whether it is consistent with one's other views. For example, to 

what extent a commitment to functionalism requires one to accept EC. 

The most important further con tribution that I wanttobring forward is my 

formulation of a set of desideratafora criterion of the cognitive. Although these 

were formulated in the context of evaluating the prospects for EC, they are 

intended toserve (possibly with some slight modifications) as requirements for 

any such criterion more generally. 

My discussion on the basis of the issues encountered in earlier attempts to 

demarcate the cognitive resulted in a set of ten desiderata that tell us what an 

adequate criterion of the cognitive must do. Apart from the general criterialogi

cal demands - Detenninacy and Particularity - within this list we can discover 

three recurring themes, three general kinds of things that we wantour criterion 

to safeguard. (r) Appropriate type identification: distinguishing the properly 

cognitive from the rest. (2) Systemic and agent links: showing how parts of (the 

realization base of) relale to a whole. (3) Flexibility: respecting the possibility of 

organisms finding new ways to realize cognition. The identification of these 
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themes can help structure discussion and reileetion on the concept of cognition 

and the role of a criterion of the cognitive in the EC debate. 

With the individual desiderata, then, I show how each of these aspects breaks 

down into more specific requirements, which can be applied in the evaluation of 

particular criteria. (r) Appropriate type identification has three components: Type 

Identijication, for characterizing what makes a process cognitive rather than of 

another category; Relevance, for distinguishing properly cognitive processes from 

tributary processes or background conditions; Malfunction, for disassociating the 

identification of a process as being cognitive from any particular results it might 

actually have. (2) Regarding systemic and agent links we require more specifi

cally Ownership, to establish a relation with some (particular) cognizing subject; 

Connectedness, for the causal links to other processesjitems and outcome; 

Boundary demarcation fora principled limit to the cognitive (system or activity). 

(3) Flexibility has two aspects: Novelty for new (kinds of) processes, and Oppor

tunism for allowing how an item is employed to (sometimes) confer cognitive 

status. 

Part of the con tribution this list makes is that it highlights requirements that 

have not previously been taken into account. An example is Particularity, which 

draws attention to the different levels at which we can identify cognitive proc

esses, and makes explicit that a successful criterion should be applicable at the 

implementation level. This is not always well observed in the EC literature, 

resulting in criteria at the "functional" level; while to make the clearest judgment 

on questions of location we need to say sarnething a bout the implementation 

level. 

Relative to the wider philosophy of mind and cognition and questions a bout 

characterizing the cognitive therein, this list contributes sarnething new insofar 

as it takes into account special considerations that arise once the possibility of 

EC is recognized- i.e., once we no longer take for granted that (human) cogni

tion is confined to the brain. A prime example is Ownership. If cognition could 

occur in part outside of a physically bounded system, then there mustbesome 

other sense in which we say that it belongs to the entity so individuated. Put this 

way, the fact of containment in the physically bounded system is a poor explana

tion for its realizing the cognitive activity ofthat system. As Rowlands points out, 

not just EC theorists but everyone who means to characterize cognition should 

explain what it means fora process (or mechanism) to belong to that entity. 
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9.3. Wider im plications 

Here I want to highlightsome ofthe wider implications ofthe kind of top-down, 

organism-centered view, more specifically in terms of a self-maintenance 

account of proper function, that I have been rnaving towards. In particular, I will 

focus on its implications for how we should conceptualize the role of technology 

in relation to EC. 

The picture involved in a top-down, and particularly a self-maintenance, 

account is a profoundly organismic picture. One could also call it "biologica!": it 

characterizes cognitive processes in termsof biologica[ proper functions. But this 

doesn't mean that only "biologica!" en ti ties and processes - insofar as this is a 

sensible category; I mean in terms of organic materials or the like- can have the 

required proper functions and so be characterized as part of cognition. What 

matters for having a proper function is that it relates in a certain way to organ

ismic interests. This means, for instance, that if an artificial j technological 

component like a neural implant becomes an indispensible part of how an 

organism maintains itself (or its way ofbeing), its processing counts as (part of) 

the organism's cognitive processing (provided it is an informational contribu

tion). Likewise, as far as can be ascertained at this point, for processes invalving 

(cognitive) artifacts bodily externalto the organism. 

Furthermore, "organismic" doesn't mean a restrietion to the class of tradi

tional organisms, where traditional organisms are those with a natural rather 

than an artificial history. On the self-maintenance account, as Holm pointed out, 

it is possible to attribute naturalistic interests- and so, the grounds for naturalis

tic purposes - to synthetic organisms. What matters for having such interests, 

and giving rise to purposes, is being a system with the capacity to maintain itself 

through interactions with its environment (andjor possess a certain "auton

omy"). This has interesting implications for the classic question in the 

philosophy of mind - coming full circle back to classica! functionalism: "Can 

machines think"? If the account l've sketched is correct, then the answer is: yes, 

under certain circumstances. Namely, roughly, when it is an (autonomous) self

maintaining system. I say "roughly", because there might be some further 

spelling out to do in characterizing exactly the properties of a self-maintaining 

system of the appropriate kind, when we want to transport this from the para

digmatic organism case to other contexts. The account implies, also, that while 

in order to have cognitive states and processes the machine should be capable of 

information processing, not every system that can process information qualifies 

as a system capable of cognition. 
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There is a specific consequence I'd like to highlight a bout the conceptualiza

tion of EC with respect to the related thesis of distributed cognition associated 

with the work ofHutchins (e.g., Hutchins: 1995; Hollan et al.: 2ooo). 

A good way to characterize distributed cognition (henceforth DC) is by 

reference to Hutchins' (1995) famous casestudy of navigation practices a board a 

ship. Navigation is described as very much a team effort, invalving many differ

ent people and actions with technology. Navigation (as described by Hutchins) 

starts with person A taking visual hearings of specified landmarks. This involves 

a sighting instrument by which the direction of the landmark with respect to 

true north can be taken. Person A calls out the number he sees on the instru

ment to person B, whorecords them in the hearing log. Person C plots the lines 

of position of three different hearings to determine the present location of the 

ship. Hutchins describes this processas a computation: the position of the ship 

is determined as the point of intersection between three lines. This computation 

is distributed over the individuals' activities, invalving the use of specific tech

nologies. An important observation is that none of the individuals neecis to 

understand the context of what they are doing; this is embodied in the practice 

and the use of technologies. So, for instance, person A has learned the practice 

of using the instrument, and calling out the correct number; but he doesn't have 

to know what the number means. Furthermore, this number is only relevant for 

the navigation process in virtue of what the instrument represents; and in 

relation to subsequent means of platting. The actions of each individual are not 

clearly recognizable as computations (relative to the navigation task); the compu

tation is embodied in the practices and technologies. 

Hutchins takes this to mean that cognition is (also) a cultural and social 

process, treating "the navigation team as a cognitive and computational system." 

(xiv) 

Sametimes DC and EC are taken to amount to the same thing. DC seems to 

imply at least someversion of EC; but it is not clear that the same holcis con

versely. Still, though the individualistic, organism-centered version of EC is a 

clearly distinct thesis, this by no means always results in EC-theorists rejecting 

DC. 

One lesson we can draw from this dissertation is that EC and DC suggest 

different conceptions of cognition, and that this should be taken into account on 

a decision whether or not to accept DC. On the understanding of cognition 

presently advocated for EC, instances of distributed cognition like the one 

sketched above will not count as instances of cognition. 
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This is not to say that DC is not an interesting thesis a bout how computation 

is realized across larger technocultural systems, or to undermine its importance 

for understanding the role of cultural and technological constraints in the 

performance of computational tasks by groups of people. But at the very least 

there is a different conception of cognition in play. One can choose to call these 

instances of cognition, but this likely means that one should adopt a quite liberal 

computationalist criterion of the cognitive. I would argue that there is no actual 

cognition going on in such cases; that as a general criterion of the cognitive, an 

individualist understanding is superior. 

Finally, the picture I sketched also has implications for how we conceptualize 

the role of cognitive artifacts for cognition. The kind of function that is relevant 

for cognitive status is a broadly biologica! proper function. This does not 

straightforwardly cover the functions that artifacts have in virtue of being se

lected or designed for a particular purpose, which is a kind of public function. 

What matters is that the resource has a purpose relative to the interesis of the 

individual, and this function applies to all processes equally regardless of what 

they have been designed or selected to do. So, the distinction between cognitive 

artifacts - artifacts that have been designed to facilitate cognition - and other 

kinds of external resources disappears. Scrawling in the sand with a randomly 

found stick is on a par as far as cognitive status goes with writing with a hu

manly designed perreil (and so, with a pencil-shaped thing accidentally 

materialized). The only thing is that a cognitive artifact is more likely to be able 

play the kinds of role that qualify for cognitive status, because its structure has 

been designed to do so. Relatedly, whether or nota technology is representational 

is irrelevant, except insofar as this better qualifies the technology to play the right 

role in providing the subject with information. The notion of representation that 

is relevant- following Rowlands - is the kind through which (some) organisms 

have the world revealed to themselves. This is representation at the level of the 

whole agent, and not at the level of individual items or processes. 

9.4. Further research 

Finally, I will indicate some directions and questions for further research. First 

of all, with respect to the research question. This dissertation has not yet resulted 

in a full formulation of a (proper function based) criterion of the cognitive. 

Further research might be directed at fully spelling out such a criterion. Either 
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along the lines of a self-maintenance account, as I have suggested, or in a 

different way. 

In chapter 8 I identified some remaining challenges, and directions where 

we might look to answer those challenges, for a satisfactory development of a 

self-maintenance account. The main issue that neecis to be looked into concerns 

the characterization of "contribution" in the requirement that an item should 

"contribute to the maintenance of the system". Characterizing it in terms of 

necessity seems probiernatie for two reasons. One, because it endangers Owner

ship; two, because it is not clear in what sense and under what circumstances 

(higher-level) cognitive processes are necessary for an organism's self

maintenance. A first place to look would be some adaptation of McLaughlin's 

(semi-etiological) account, as addressing both problems tosome extent. 

The underlying, more general question hereis how we could spell out what it 

means to serve an agent's purposes, where such purposes are understood both 

naturalistically, and in a generaljlenient enough way to accommodate higher

level cognition. 

Another possibility is to look into the "organization" route facilitated by 

Mossio and colleagues, according to which cognitive processes are those that are 

necessary for maintenance of an organization. Relevant questions are: What 

exactly does "organization" mean? What does it look like, how do we recognize a 

shift in organization? How can we operationalize the notion of organization, 

such that we can identify (recognizable) circumstances in which a process 

contributes to, or is necessary for, maintenance of this organization? 

This is all from the standpoint of developing a self-maintenance account. 

have raised several objections to an etiological account as a basis for a criterion 

of the cognitive. But one might choose- for instanee if it turns out that the self

maintenance account can't bespelled out to satisfaction, if there are independent 

reasans for thinking it implausible, or the etiological account is preferred for 

other reasans- to investigate possible ways to overcome these objections. 

Alternatively, one might re-conceptualize the role of evolutionary considera

tions in attributing functions. A suggestion along these lines is made by Paul 

Griffiths (Griffiths: 2009). I have notfound the space to discuss this in the main 

body of the dissertation, but I think it is worth mentioning here. Griffiths among 

other things discusses the self-maintenance approach and similar, present

oriented approaches as a way ( alternative to the etiological account) to explicate 

the function explanations of biologists. The argument in favor of doing so is 

(familiarly) that biologists often don'! know the particular details of the selection 
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history of the items they are describing, and often aren't even interested. 

Griffiths argues that the actual details of the selection history aren't the point; 

but we do need an evolutionary perspective. This perspective is not backward, but 

forward-looking: we look at things to which we ascribe functions and the like as 

things that are evolving; we understand fundions in terms of contributing to 

those capacities that "are relevant to understanding its evolutionary fate." (r6) I 

think this is an interesting notion that suggests we might combine an evolution

ary grounding of normativity with a present-looking account. 

A further topic for investigation is the desiderata for a criterion of the cogni

tive. I have affered a defense for each desideratum I have included, and tried to 

take into account the several considerations towards demarcating the cognitive 

encountered in the literature. Still, surely it is possible that the list is incomplete. 

Are there other that I have failed to recognize? Conversely, are all the desiderata 

necessary? l've taken there to be an intuition that we should allow the way in 

which anitem is employed to make the decisive difference in cognitive status. Is 

this really a plausiblejcore aspect of our concept of cognition? To check this we 

might look at how we tend to judge cases where a resource is employed oppor

tunistically. 

Finally, I recommend serious investigation into a comprehensive under

standing of cognition that captures the cases that we want to capture; possibly, 

though not necessarily, by reference to a set of desiderata like the one con

structed here. More generally, I suggest EC theorists and opponents alike to be 

clear about the assumptions and commitments regarding cognition implied by 

their arguments and treatment of cases. To support a more constructive de bate, 

and perhaps get towards some kind of agreement about the shape of the new 

paradigm for cognitive science. 
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Summary 

Extended Cognition and !he Mark of !he Cognitive: prospects of a proper 

function-based approach 

When I am planning a route, pondering a complex problem, remembering what 

I hadfordinner last week, parsinga sentence or tracking the trajectory of a ball, 

I am engaging in cognitive processing. Traditionally, such cognitive processes 

(and any cognitive states they result in) are understood as going on "inside" a 

thinking subject; to be identified insome way with the activities and states of the 

brain. Likewise, toa large extent the philosophy of mind in the 2oth century was 

occupied with the question what cognition and mind are in relation to the brain. 

In the past couple of decades, however, more attention has been paid to the 

importance of factors outside the brain for (human) cognition. 

Research in cognitive science has shown the dynamic character of cognition. 

Many cognitive "outcomes" (catching the ball, finding the way to the theatre) are 

actually the result of ongoing interaction with our (direct) environments. Joining 

from another angle is the observation that modern technologies play a pervasive 

role in our everyday mental and cognitive lives. With developments like mobile 

phones, ubiquitous computing, and the internet, information is everywhere; and 

this seems to affect the way we approach everyday cognitive tasks. These and 

similar observations have led theorists to challenge the traditional assumption 

that to understand cognition, we should look only at the brain. Somego sofaras 

to conclude that cognition, or even mind itself, goes beyond inner brain states 

and extends into body and world. 

This latter view is expressed in the twin theses of Extended Cognition (EC) 

and Extended Mind (EM), most famously defended in the artiele 'The Extended 

Mind' by Andy Clark and David Chalmers. EC claims that the cognitive is, in 

part, literally made up of structures and processes in the world outside of our 

bodies. It builcis on functionalism: the view, popular among philosophers, that 

mental or cognitive states and processes should be identified with certain causal 

or functional roles. For example, what characterizes a belief is that it causes 

certain other beliefs; and prompts a person to act in certain ways in certain 

circumstances. Similarly, what makes sarnething (part of) a calculation is that it 

plays a certain role in producing the outcome of a sum. Now if a functional role 

229 



Extended Cognition and the Markofthe Cognitive 

of the right kind is played (in part) by sarnething external, there seems to be no 

reason to deny that it is (part of the) cognitive. 

But opinions differ: not everyone is convineed that the cases put forward by 

defenders of EC should be understood as examples of cognitive extension. As 

Robert Rupert points out, the evidence on which EC bases its claims can be 

accommodated by accepting the less cantroversial claim that (inner) cognition 

depends on and is influenced by external factors. We don't have to claim that these 

external factors are themselves part of cognition. Reasans are also given why we 

should not accept EC. Critics point out that there are large differences between 

the inner and outer in the ways they contribute to cognitive outcomes. Further

more, there are worries that once we accept certain external processes into the 

realm of the cognitive, we have no principled way to prevent us including much 

else that we don't want to. 

While a defense is given that EC is possible, what seems to be missing so far 

is a convincing reason to accept it over a more traditional view. Moreover, much 

of the discussion seems to arise from lack of a positive view of what cognition is, 

a view that tells us why some cases but not others count as a genuine examples 

of (extended) cognition. 

The position taken in this dissertation is that for EC to be a convincing thesis, 

it neecis to be based on a plausible and systematic understanding of cognition. A 

systematic understanding means providing a single standard that says for each 

case whether it is or is not cognitive; a criterion that gives necessary and suffi

cient conditions for sarnething to count as part of the cognitive. A plausible 

understanding, here, is one that we can accept for independent reasans - that 

respects our core intuitions about cognition, and at least takes seriously the 

criticism ofEC's opponents. 

The guiding question of this dissertation is: can we find a plausible, systematic 

criterion ofthe cognitive thatfavors EC, and what would it look like? 

I approach this question from a neutral perspective, as one who is genuinely 

undecided a bout EC. One ofthe aims ofthis dissertation is to contribute toa fair 

assessment of EC. At the same time I hope to contribute to a positive under

standing ofthe cognitive that takes into account insights from the EC de bate. 

The dissertation can be roughly divided into two parts. In the first part (chapters 

2 to 4) I mainly examine existing arguments for EC, and argue that they do not 

workas general criteria of the cognitive. In the second part (chapters 5 to 8) I set 
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to work on developing and evaluating an approach that identifies cognitive 

processes as those that have a certain (informational) proper function. 

In chapter 2 I analyze the functionalist motivation for EC. I offer two kinds of 

support which (classica!) functionalism might give to EC. It is shown, first, that 

EC depends on a negative form of functionalism: the claim that a cognitive state 

or process should not be identified with a particular physical (brain) state or 

process. The second, positive form of functionalism is the claim that a cognitive 

state or process should be identified with a functional role within a larger 

pattern, including certain relations to inputs and outputs. I argue that this 

cannot be used as a positive motivation for EC. To show this I use a classica! 

argument from the functionalism de bate: the China Brain problem. This prob

lem describes a situation in which the people of China are arranged and 

instructed to create the same functional patterns as a human brain. However, we 

would notwant to say that the people of China thus arranged have mental states 

and perfarm cognitive processes. I argue that this makes functionalism unreli

able as a way of identifying the cognitive. 

Chapter 3 examines a somewhat different "functionalist" route. This route 

starts from the idea that a cognitive process is a process that contributes to a 

certain "cognitive" outcome. However, many kinds of (physical) processes 

contribute in one way or another toa cognitive outcome. Music may help me 

think, but surely the radio transmission is notpart of my cognitive process. This 

approach solves such questions by borrowing from systems theory. Systems 

theory offers ways in which to distinguish meaningful mechanisms, systems or 

subsystems from background conditions. The main kind of criterion used here 

is a certain level of interaction between processes andjor their outcome. I use 

examples to demonstra te that even if such criteria are successful for identifying 

systems, they are not enough to distinguish the genuinely cognitive processes 

within such a system. Therefore, the combination of con tribution toa cognitive 

outcome and system boundary demarcation is also unsuccessful as a criterion of 

the cognitive. 

Chapter 4 introduces an approach that has had relatively little attention in the 

de bate so far: the approach of identifying cognitive processes or structures in 

terms of their proper functions. An item's proper function is its purpose: that 

which it is for, what it is supposed to do. Philosophers have tried to analyze such 

purposes naturalistically, that is, in a way that does not clash with the accepted 

scientific world view. The account most appealed to outside the function litera

ture is Ruth Millikan's. She defends a version of the etiological account, 

231 



Extended Cognition and the Markofthe Cognitive 

according to which an i tern's proper function is what it has been selected for in 

the past by (natural) selection. Using proper functions means we can still say 

that what makes a process a cognitive one is its relation to a cognitive outcome. 

But it goes further than functionalism in requiring that (hel ping) to produce that 

outcome should also be the purpose of the process. The chapter offers an in

depth analysis of an EC account that uses Millikan's account of proper functions. 

Rowlands' Mark of the Cognitive requires of cognitive processes (among other 

things) that they have the proper function of making information available to 

their subjects. Finding the general approach plausible, I argue that further work 

neecis to be clone for it toserve as a systematic criterion. More particularly, in the 

form of a deeper analysis of a notion of proper function, and the role it plays as 

part of a criterion of the cognitive. 

In the second part of the dissertation I investigate what such a proper func

tion-based criterion might look like, and give a systematic evaluation. 

The groundwork for this second part is laid in chapter 5· Here I formulate a 

set of desideratafora criterion of the cognitive: what such a criterion would need 

to achieve in order to be successful. Examples are: that the criterion should 

distinguish the real cognitive processes from background processes; and that 

cognition always requires a subject that cognizes. For the most part, these 

desiderata are informed by the discussion in the previous chapters, using 

demands from both sicles ofthe debate. The main challenge is then identified as: 

to find a criterion that satisfies all these different desiderata. Such a criterion, if 

found, would give the best hope ofbeing neutraland generally acceptable. 

In the remaining chapters, I use the literature on functions to explore differ

ent versions of a proper function-based criterion of the cognitive. Each time I 

evaluate these versions against the desiderata formulated in chapter 5· By 

evaluating the different versions, at the same time an impression is formed of 

the prospects of the general approach. 

Chapters 6 and 7 focus on exploring what Millikan's etiological account of 

proper function has to offer. In chapter 6 I develop four "scenarios": four ways to 

develop the idea, within Millikan's account, that a cognitive process has the 

proper function of revealing information to its subject. I start with what I call a 

"bottom-up" scenario, similar to Rowlands' condition, according to which having 

an informational proper function is a bare requirement for candidate cognitive 

processes. I then re- interpret the condition in different ways. After applying the 

desiderata, one version comes out as most promising. On this scenario, a 

process neecis to be produced by a native mechanism with the selected purpose 
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of making information available; more precisely, for the purpose of making 

information available to the organism whose native mechanism it is. In chapter 

7 I argue that this scenario is less than ideal for a criterion of the cognitive that 

supports EC. I argue that this is mainly because of the focus on historica! 

selection in Millikan's account. First I refer to the problem of just so-stories: the 

problem that we can't really verify stories a bout what an item was selected for in 

the past. I argue that this makes the account impractical as a criterion of the 

cognitive. If we can't tell for a process what it was selected for, we can't say 

whether it has a "cognitive" proper function. That means it is of no use for trying 

to support EC. Second, I argue that the criterion would be too restrictive on this 

interpretation. Certain restrictions built in to exclude unwanted types of cases 

would radically limit the possibilities for EM, as well as exclude other, more 

generally accepted examples of cognition. 

In the final chapter, the self-maintenance account of proper function is 

explored as an alternative that does not rely on historica! facts. On the self

maintenance account, an item's proper function is understood as its contribu

tion to the self-maintenance of an individual organism. Again using the 

desiderata, I raise two major obstacles to the self-maintenance approach. The 

first is: proper functions seem to be restricted to processes inside the self

maintaining system, excluding external processes and EC. The second is: to have 

a proper function seems to require that a process is essential for an organism's 

self-maintenance. This is not obviously the case for cognitive processes, which 

would mean we won't be able to use the account to identify cognitive processes. 

In answer to these challenges, I explore the possibilities of different self

maintenance accounts. This results in a number of suggestions on how we 

might overcome those challenges, and where further research might be directed. 

I conclude with a recommendation to further develop a criterion of the cognitive 

along these lines. 
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'Wonder en is gheen Wonder' 

This series in the philosophy and ethics of technology is named after the Dutch f 
Flemish natural philosopher, scientist and engineer Sirnon Stevin. He was an 

extraordinary versatile person. He published, among other things, on arithmetic, 

accounting, geometry, mechanics, hydrostatics, astronomy, theory of measure

ment, civil engineering, the theory of music, and civil citizenship. He wrote the 

very first treatise on logic in Dutch, which he considered to be a superior lan

guage for scientific purposes. The relation between theory and practice is a main 

topic in his work. In addition to his theoretica! publications, he held a large 

number of patents, and was actively involved as an engineer in the building of 

windmills, harbours, and fortifications for the Dutch prince Maurits. He is 

famous for ha ving constructed large sailing carriages. 

Little is known a bout his personallife. He was probably born in 1548 in Bruges 

(Flanders) and went to Leiden in r58r, where he took up his studies at the uni

versity two years later. His work was published between r58r and r6r7. He was 

an early defender of the Copernican worldview, which did notmake him popular 

in religious circles. He died in r62o, but the exact date and the place ofhis burial 

are unknown. Philosophically he was a pragmatic rationalist for whom every 

phenomenon, however mysterious, ultimately had a scientific explanation. 

Hence his dictum 'Wonder is no Wonder', which heusedon the cover of several 

ofhis own books. 
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