L ocked-in Syndrome, BCI, and a Confusion about Embodied, Embedded, Extended, and

Enacted Cognition’

1. Introduction

In a recent contribution to this journal [1] André&wnton and Sheri Alpert (F&A) have argued
that the so-called “extended mind hypothesis” (&asons that will become apparent in section
2, | prefer the label “extended cognition,” EX@)lows us to understand why Brain Computer
Interfaces (BCIs) have the potential to changes#itof patients suffering from Locked-in
syndrome (LIS) by extending their minds beyondrtbedies. | do not quarrel with the claim
“that BCI technology has the potential to changelives of ... individuals with LIS in some
fundamental ways” by “aiding willing individuals me-engaging with their physical and social
worlds” (p. 120) [1]. Nor do | have any qualms abthe ethical issues raised by F&A (e.g.,
whether society has a responsibility to aid LISgyds in such re-engagement). Moreover, |
happily endorse EXC [7]. What | deny is that EX@ shed any light on the theoretical, or
philosophical, underpinnings of BCls as a tooldaabling communication with, or bodily
action by, patients with LIS: BCIs are not a caeagnitive extension in the sense advocated by

EXC.

" The paper is original and ownership is possesgébedauthor; it is neither published nor under
consideration for publication elsewhere.

! For the classic statement of EM see [2]. Otheelafor EM include “active externalism” [2],
“wide computationalism” [3], “vehicle externalisn¥], “locational externalism” [5] or

“environmentalism” [6].



F&A'’s claim to the contrary is the result of a cosibbn about some related, but
significantly different, approaches to cognitioatthll fall under the heading of “situated
cognition” [8]. Once this confusion is resolvedisibbvious that (1) BCls are not a case of
cognitive extension, and (2) the research progtahhas the implications F&F attribute to EXC
is in fact a position calledehacted cognitiofi?

Section 2 briefly recaps some information about &8 BCls. Section 3 offers a short
taxonomy of various situated approaches to cognitigghlighting (some of) their important
commonalities and differences, which, | hope, dissbsome of the confusions surrounding
them. Section 4 shows why EXC is unsuitable as denof BCI enhancements of LIS patients’
capacity to interact with their surroundings. Sacth argues that the situated approach with
obvious bearings on the sort of questions that wewng F&A is the idea that cognition is

enacted

2. LISand BCI

LIS is a rare neurological disorder. It is ofteusad by a primary vascular or traumatic injury to
the brain stem (normally corresponding to a vergoals lesion due to an obstruction of the
basilar artery; p. 571 [9]), but it can be duedi® Istage amyoptrophic lateral sclerosis (ALS), a

degenerative motor neuron disease. LIS is charaeteby upper motor neuron quadriplegia (the

2| should stress that the confusion is not to blam&&A. The situated approach to cognition is
a relatively recent development with a variety whtby different strands (see section 2) whose
key tenets, theoretical and terminological committagand interrelationships and
interdependencies are still in happy disarray, Wwiéads to confusion even among the

researchers working in the field [8].



loss of use of all limbs, including both sensatiodl voluntary control), paralysis of lower
cranial nerves resulting in the inability to swalldilateral paresis of horizontal gaze and
anarthria (loss of articulate speech) [10, 11]. Vokintary motor paralysis prevents LIS patients
from communicating by either word or body movem@nily vertical eye movements and/or
movements of the eye lid (blinking) are usuallysemeed (see below). Nevertheless,
consciousness, memory, awareness of the own skEranronment are typically said to be
unimpaired [12, 13, 14]. LIS has been classifidd three categories [15]: (Dlassic LIS
(quadriplegia, anarthria, preserved consciousmasdsertical eye movement); (B)complete

LIS (Classic LISwith remnants of voluntary movement other thartivak eye movement); (3)
Total LIS(total immobility, including eye movements andnlking, accompanied by full
consciousness awareness and cognitive functioB)phtients are “locked-in” in the sense that
while their conscious mental life and cognitivedtianing is fully preserved, they have no, or
little, way of communicating their desires, negtisughts, memories, and experiences to outside
observers.

BCls promise to improve the quality of life of Liftients and to restore part of their
autonomy by opening up new channels of communicatia allowing them at least some
control over their environment. BCls make use eflasticity of the brain; they create new
output pathways by assigning to cortical neuroedtimction ordinarily played by spinal motor
neurons in the production of motor actions [16]e Hativity of these cortical neurons is recorded
(either invasive by electrodes or non-invasive BG} and then used to generatie, computer,
behavioral output without the use of the patientisscles, for instance moving a cursor over a

screen, selecting icons on the screen, write enaitgrolling a robotic arm, or steering a



wheelchair [17F BCls thus allow LIS patients (1) to exert somerdegpfvoluntary controlover
external props in order (2) et by using these props instead of their muscles(@nth
communicatgevia these actions, with other people.

According to F&A, BCIs have much more sweeping eguences: BCIs have not only
the potential to change the daily lifes of LIS pats, they “also have the potential to change the
individual users themselves” (p. 124), to “chand®uhese patients are” (p. 127), by enabling
them to “extend in a shared action space” (p. 1j29},as they did before the onset of their
disease [1]. In order to understand F&A’s remagkdigression into the various research

programs in situated cognition is required.

3. Situated Cognition

According to traditional cognitivism (the intelleetl core of both the “rules and representation”
approach to cognition characteristic of GOFAI amel distributed representation” approach of
connectionism), the mind is a representational ®jmiocessing input/output device whose
syntactically driven transformations of symbolicsmbsymbolic structures yield semantic
features. Most notable about cognitivism is thestilar” view of cognition it embraces:
“Cognition is cut off from the world in the sen$et cognitive processes operate only on
symbolic deliverances from the sense organs. ... lB&caognition begins and ends with inputs
to and outputs from the nervous system, it hasesal fior interaction with the real world outside

it” (p. 339) [18]. Situated approaches to cognititepart from this “brainboun&approach of

% See [1], in particular pp. 122—124, for a moreaieiand further references.
* It is unclear who coined the term “brainbound, tiis a by now well-entrenched

characterization of the opponents of situated aggves to cognition [19, 20].



cognitivism in that they stress the crucial roleanforganism’®odyandenvironmentBeing
interested only in abstract programs for specidlieats of reasoning and inference in narrow
domains, they argue, cognitivism fails to do justic the full breadth of the cognitive. Cognition
is something that emerges “online” out of dynamiotdractions between embodied cognitive
systems and their environments, and not sometheitgg done “offline” by a computational and
representational system implemented in the braimatWe must understand is how physically
embodied agents achieve sensorimotor control irtirea interactions with the environment.
According to situated cognition, it is impossibdeunderstand cognitive systems without taking
into account their bodies (acknowledging the esainembodiechature of cognition), their
environment (acknowledging the essentiallgbeddedature of cognition), and their dynamical
interaction with the environment (acknowledging éssentiallyenactedand possiblyxtended

nature of cognition). It is at this point that inmfant differences start to emerge.

Embodied Cognition

According to arembodiedapproach, cognition bears a profound relationoillp processes in
the sense that “the specific details of human enmbext make a special and ... ineliminable
contribution to our mental states and properti@q; p. 39]. Since it is largely left unspecified
what that special relationship consists in, thent&&mbodied cognition” serves as a conceptual
umbrella under which a range of widely differenpegaches find shelter [18, 22, 23]. The
perhaps weakest, although not at all uninteregirtgvial, way to characterize embodied
cognition is to say that cognitive processes argghg dependentipon extracranial bodily

processes:



Embodied Cognition | (ECICognitive processes are partiaflgpendentipon

extracranial bodilyprocesses.

What is meant by “dependent” may, of course, beateanof debate, but two simple examples
may convey the key idea. First, consider our bodgistribution to our conceptual repertoire.
According to George Lakoff and Mark Johnston, all concepts derive from some basic
concepts (e.g., spatial ones likg down front, backetc.) which stem directly from and are
constrained by the type of body human beings pesaas the manner in which this type of body
interacts with the environment [24]. Second, coasltbw outfielders manage to catch fly balls.
A cognitivist solution would be to take the visparception of the current position of the ball as
the input on the basis of which an internal reasgiiystem calculates the ball’s future trajectory
and then triggers an appropriate motor outputedstity, the solution is much simpler: simply run
in such a way that the optical image of the batlesys to present a straight-line constant speed
trajectory against the visual background [25]. Sexamples illustrate one sense in which “the
presence of a humanlike mideépendgjuite directly upon the possession of a humaridikay”

(p. 43; emphasis AUTHOR) [21].

According to a stronger reading of the embodimkeesis, cognitive processes are not
only dependentipon bodily processes, bednstitutedoy them. The most prominent support for
this stronger thesis comes from studies on humsinrvivhich show that bodily movements are
an essential aspect of vision. For instance, weenoow heads to gain information about the
relative distances of objects because nearer abggptear to move the most (for more details see
below). Such bodily movements, Larry Shapiro argaes not merely extracranial aids upon

which visiondepends-they are “as muchart of vision as the detection of disparity or the



calculation of shape from shading” (p. 188), sd thdision for human beings is a process that

includesfeatures of the human body” (p. 190; both empha&EBHOR [23].

Embodied Cognition Il (ECIi)Cognitive processes are partiatiynstitutedoy

extracranial bodilyprocesses.

As far as | am aware, the distinction between B@IBCII as not yet been paid much attention
to, although it has obvious ramifications for thedy of cognitive processing. ECII is an
ontologically much more demanding and (to many @esh much more hazardous explication of
the idea that “minds profoundly reflect the bodresvhich they are contained” (p. 167) [23] than
ECI. According to ECI, cognitive processes arerigsid to an organism’s brain, although they
heavily depend upon its bodily characteristics, mghe according to ECII, cognitive processing
leaks out into the organism’s bodlyam not sure whether the difference is merelgreceptual

or a substantive orfeClearly, more research is needed to settle thigeisbut for our purposes

the foregoing suffices.

Embedded Cognition

> F&A seem to have in mind ECII: “[w]hen the selfirderstood as embodied, the body is
constitutiveof the self” (p. 120; emphasis AUTHOR) [1].

® | tend to favor the latter view since some cagesmbodiment (Lakoff and Johnston’s work on
concepts, say, or work on the body’s role in catgHtiy balls) are much harder, if not

impossible, to interpret constitutively along tiveek of ECII than, say, vision.



What has become known as “embedded cognition’histaral extension of ECI. Like ECI, an
embedded approach to cognition stressedépendencef cognitive processes upon
extracranial processes. However, in contrast tq B@ldependence base of cognitive processes
is not only extraranial, but also extdaodily in the sense that “cognitive processes depend very
heavily ... on organismically external props and desiand on the structure of the external

environment in which cognition takes place” (p. BEZ5].

Embedded Cognition (EMCLognitive processes are partialgpendentipon

extrabodilyprocesses.

Consider again recent research on visual procefam@8, 29, 30] that suggests that instead of
creating detailed internal representations as dseslor later stage cognitive processing, human
subjects extract the relevant information “on ty& from the world itself which, to use Rodney
Brooks’ famous phrase, serves as its own best njddlelOr consider David Kirsh and Paul
Maglio’s research on “epistemic actions” [32] whitighlights a similar kind of environmental
“offloading” or “outsourcing”: proficient playersféhe computer game Tetris use button presses
to rotate the figures on the screen rather thaatedhem mentally because it is cognitively much

cheapef.EMC is even more radical than ECI and ECII, siitseiggests studying cognition not

" Clark expresses this aspect of EMC in what hes ¢h# “007-principle”:
In general, evolved creatures will neither storeprocess information in costly ways
when they can use the structure of the environmmedttheir operations upon it as a
convenient stand-in for the information processipgrations concerned. That is, know

only as much as you nee to know to get the job dgmé4) [33]



so much by looking at computational processeserbtiain and their dependence (causal or
constitutive) upon the body, but instead by lookinghe way the system uses its environment’s

structure or structures its environment in orddiatlitate intrabodily cognitive processesing.

Extended Cognition

Just as EMC extends ECI's dependence base of oagpibcesses from extracranial but still
intrabodily processes to extrabodily processest Wwasa lately been callegXtended cognitidn

is a natural corollary of ECII. Like ECII, an extsd gloss on cognition stresses that cognitive
processes are partialbpnstituted byextracranial processes. However, in contrast th, B
constituents of cognitive processes are not onisaeranial, but also extrdaodily in the sense
that “human cognitive processing literally exteimts the environment surrounding the
organism, and human cognitive states literally cosep—as wholes do their proper parts—

elements in that environment” (p. 393) [26].

Extended Cognition (EXCLognitive processes are partiatiynstitutedoy extrabodily

processes.

This is the approach F&A refer to when claimingtttine “extended mind theory is ... best
regarded as an extension of embodied and embedkeled of human cognition in that it
incorporates the insights of these views while alstuding certain events or processes outside
of an individual's body as constitutive elementshia physical substrate that underlies an

individual’s cognitive processes” (p. 125) [1]idtEXC that allegedly allows us to see the




potential of BClIs in a (radically?) new light. Begowe turn to this, one final version of the

situated approach to cognition deserves mentioning.

Enacted Cognition

It is useful to distinguish what is known as thedetive approach to visual perception,” usually
associated with the work of Kevin O’Regan and AN@g [28, 29], from a more generic
conception of enactivism defended by, among otlteran Thompson [34].

The enacted approach to visual perception is baselde idea of perceivers agents
Visual perception is conceived of as being essiyntiapendent upon our ability exton the
world, i.e., to actively probe and explore our @amment, and on our expectations about how
our experiences of an object will change as we ntloaeresult from these activities. The key
tenet is that visual perception is nothing but (ioi) knowledge of the lawful ways in which
movement impacts on sensory stimulation, i.e.,ingtbutsensorimotor knowledger

knowledge okensorimotor contingencie€onsider perceiving a cube:

As you move with respect to the cube, you learn hswspect changes as you move—
that is, you encounter its visual potential. Toa@mter its visual potential is to encounter
its actual shape. When you experience an objeatlaisal merely on the basis of its
aspect, you do so because you bring to bear, srettperience, your sensorimotor
knowledge of the relation between changes in cspecis and movement. To experience
the figure as a cube, on the basis of how it loak&) understantdowits look changes as

you move. [28, p. 77]



Visual perception, Noé argues, is thus a skilligleratory activity in which the perceiver draws
on her mastery of sensorimotor contingencies.

Of course, the enactive approach to visual pereepsi only a special case of a more
generic enactive approach to consciousness andgtioogalbeit a very prominent and highly
influential one® Although that more generic approach is still fani being a conceptually,
methodologically, and theoretically unified apprieoacne of its core ideas is that “cognition is
grounded in the sense-making activity of autononagents—beings that actively generate and
sustain themselves, and thereby enact or bring fbetir own domains of meaning and value”
(p. 23) [35]. The notion of “autonomy” is cruciathat makes living beings cognitive is that they
are autonomous, i.e., that they are “internallj-sehstructive in such a way as to regulate
actively their interactions with their environmenp’. 24) [35]. Through these interactions, the
cognitive agent transforms the world into a platsalience, meaning, and value (i.e., into an
Umwel), and these transformations in turn happen thrébglagent’s activity of “sense
making”: “Sense-making is the interactional anétiehal side of autonomy. An autonomous
system produces and sustains its own identityesatous conditions and thereby establishes a
perspective from which interactions with the waalthuire a normative status” (p. 25) [35].
Cognitive processes are thus not merely happenside the system (in contrast to ECI; ECI,

and EMC), nor are they realized in a straightfodwany by processes spanning brain, body, and

8 Some enactivists of the more generic kind, | sti@ald, would deny that Noé&’s celebrated

work on visual perception properly counts as “ew&n” (I am indebted to REMOVED for
pressing me to stress this point, although | cagoanhto the details). On a more personal note,
let me add that | fail to see why the phenomenoé Na@oncerned with cannot simply be seen as

an instance of either EMC or EXC.



world (in contrast to EXC}.Rather, cognition is the normative engagementsylséem with the
world in the course of which the world is brougbhitth (“enacted”) by the coherent activity of a

cognizer in its environment (p. 12) [37]:

Enacted Cognition (ENCYXognition is the relational process of sense-mgkhat takes

place between the system and its environrtent.

The classification of situated approaches to cagmibffered in this section, apart from its

intrinsic merit of being a first attempt to exptlgiand carefully disentangle the hodgepodge of
notions and positions at the core of the currebatks is useful for a discussion of F&A’s claim
that BCls can reasonably be regarded as a casgoitive extension (section 4) and for seeing

why in fact ENC is playing the role F&A attribute EXC.

4, BClsAreNot a Case of Cognitive Extension

® The exact relationship between the enactive agpraad EXC is, as so many issues in the
debate about situated cognition, so far unseflladre seems to be an emerging agreement,
however, that enactivism and EXC are mutually esigky but the reasons offered for this
incompatibility vary [35, 36, 37, 38].

19 0f all the characterizations offered in this sautil am the least sure about the adequacy of
this one, but it is adequate enough for the puposéhis paper and, | hope, fair enough to the

enactivist.



As indicated in the introduction, F&A claim that EX’can help us re-see the potential of BCls,
particularly in the lives of individuals with LISp. 120) [1] by showing that BCls (re-)extend

their minds beyond their bodies:

Functionally integrated BClIs will change, as wallfacilitate, cognitive expression. A
level of physical or social feedback, hitherto nmggrom a patient’s life, will now effect
changes in how they act, the desires they will i@mr to which they will respond, or
even how they conceptualize their world. It is mrable to think that such functionally
integrated devices will extend a patient’s cogeitas well as physical capacities ... (p.

127) [1]

I deny that BCls are a case of cognitive extensidhe sense advocated by EXC. To begin with,
however, note that F&A’s appeal to EXC is inappratar, or misleading, in two regards,
regardless of whether or not BCIs can be seen astance of EXC.

First, according to F&A, “extended mind theory danregarded aslansthrough which
we learn to re-see particular aspects of humanitegrengagement with the relevant physical
or social environment” (p. 126; emphasis AUTHOR) [t a footnote, F&A then add that the
idea is to “use extended mind thedwuristically’ in order to avoid “becoming embroiled in
metaphysical debates about the nature, or extemfonind that might threaten to undo any
possible philosophical advance arising from a egrgeof mind as extended” (p. 126n10;
emphasis AUTHOR) [1]. This remark is problematictiwo reasons. First, to avoid becoming
embroiled in metaphysical debates is both agaestdtter and the spirit of EXC, a position

whose sole purpose is to establish exactly a mgsagdi extension of mind. EXC is a claim



about the ontological nature of cognitive processdmt the late Susan Hurley has called
“vehicle externalism” [4]. The claim is that the t@aal vehicles that realize cognitive processes
are (sometimes) spatially distributed over braodyand world. As such, EXC is a decidedly
onticthesis, and not (merely) @pistemichesis about a heuristically fruitful way of
understanding cognitive processes. Second, Idaée how one can sensibly claim that “BCls
extend the minds of individuals with LIS beyondith®dies” (p. 120) [1]—which is, after all, a
metaphysical claim, not one about the best wayndetstanding BCls— while at the same time
trying to take the ontological bite out of EXE.

Second, F&A frequently talk about oselveseing extended. Note, though, that EXC, as
its name already indicates, is a thesis aboutehécles ofcognitive processesotper seabout
selves. Although Clark and Chalmers briefly hintheg possibility of extended selves at the end
of their original discussion of EXC [2], the debatsout EXC has so far been restricted to
paradigmatically cognitive abilities like perceptjonemory, thought, and language. Whether
EXC can be extended to selves is still a matteletiate (or rather, is, as of yet, not debated at

all).*? If selves are at issue, the appeal to EXC is faufom uncontroversial.

1 Note that when F&A say (in the long passage quabEVe) that BCls “will extend a patient’s
cognitive as well as physical capacities” they s¢éenmse the term “extend” in the sense of
“enrich.” If that is all that is meant, who wouldsegree? But then the appeal to EXC is
misleading, to say the least.

12| predict that the ultimate verdict will be negati Even the most ardent defenders of EXC
deny thatconsciousnessxtends beyond the organism’s boundaries [19,a881)],without

extended consciousness no extended self.



More importantly, however, the major problem witkAs appeal to EXC is that BCls
are simply not a case of cognitive extension, hégast on any plausible construal of EXC. To
see where the problem lies, consider the corehdband a four step argument for EXC
discussed by F&A. The argument goes as follows 1@8p-—126) [1]: First, it is possible to
restore cognitive capacities by implanting apprajgrdevices. Second, once these devices are
functionally integrated, they are reasonably regdrals constitutive of the underlying substrate
of the relevant cognitive processes. Third, extedeaices can possibly play a relevantly similar
functional role. Fourth, it would be mere prejudiodreat functionally relevantly similar devices
differently only because of their location. Therefdunctionally integrated external devices,
too, are reasonably regarded as constitutive ofitickerlying substrate of the relevant cognitive
processes. This line of reasoning nicely capturesssentials of a prominent argument in favor
of EXC,” but it also shows what is wrong with the claimttB&Is are a case of cognitive
extension. As the four step formulation above makesr, the crucial claim is that extrabodily
devices are part of what plays the functional ohlaracteristic o€ognitive facultie®r cognitive
processeglike perception, memory, thought, language etnd thus count as constitutive of
these faculties or processes. Hence, if BCls weleta case of cognitive extension, then the

BCI technology (the computer, the EEG, the recaydilectrodes etc.) would have to realize the

13 |n effect, it is an elaboration of what is caltée “parity principle.” Clark and Chalmers’

original presentation of the parity principle (theot yet so-named) was: “If, as we confront
some task, a part of the world functions as a m®eéichwere it done in the heagve would
have no hesitation in recognizing as part of thgndove process, then that part of the wasd

(so we claim) part of the cognitive process” (p[&)



functional role characteristic of a cognitive fagudr process. But what faculty or process could
that be?

As explained in section 2, BCls allow patientst(lgxert some degree wbluntary
control over external props in order (2)dot by using these props instead of their muscles and
(3) tocommunicatevia these actions, with other people. With regardagnitiveextension, (2)
is an obvious non-starter, for moving a robotic a@noursor on a screen or a wheelchair are not
cognitive processes but bodily movements. (1) tsangood candidate either. Although the
ability to voluntarily initiate a bodily movementay be a cognitive faculty or process, that
ability is arguably still internal in the LIS patie—after all, the EEG or the computer do not
contribute to the initiation of the action. The EBGd the computer of course contribute to the
action’sexecution but that, again, means realizing a (substitut@fdodily movement, not
realizing a cognitive faculty or process. The sémolels for (3). Communication is a complex
process of information transformation that involbeshcognitive aspectdorming thoughts,
forming the intention to communicate, mentally angang one’s thoughts in a way suitable for
subsequent public expression etc.) badily aspectgwriting on a board, typing text into one’s
email program, moving one’s vocal chords etc.).iAgthe cognitive aspects are, of course,
cognitive, but not extended by BCls (the EEG amddbmputer do not contribute to the
formation of thoughts or the intention to commutégaand although, say, typing text into one’s
email program are (in a sense) extended BCl-redtacilties or processes, they are bodily

aspects of communication, not cognitive ones.



BCls do not extend cognition, for the simple reas@t the capacities they (at least
partially) restore and whose functional role idiresl by extrabodily technology instead of
intrabodily processes are entirely bodily, not dtge.**

Let me stress that | am only concerned with thdegaacy, or illegitimacy, of the appeal
to EXC in the context of LIS and BCls. | do not wamsuggest that F&A are wrong about the

impact BCls can have on the life of LIS patienten§ider, for instance, the following passage:

From our meager beginnings as infants, our selgesldp from, or emerge out of,
interactions with our physical and social worldsir@hysically embodied and socially
embedded nature shapes who we are ... With thesevalisas in mind, we can
reasonably anticipate that the relevant BCI withiehe who these patients are.
Functionally integrated BClIs will change, as wallfacilitate, cognitive expression. A
level of physical or social feedback, hitherto nmgdrom a patient’s life, will now effect
changes in how they act, the desires they will i@mr to which they will respond, or

even how they conceptualize their world. (pp. 1Z6911]

| happily agree. However, the next sentence ré#ds:reasonable to think that such

functionally integrated devices will extend a patie cognitive as well as physical capacities

1 Incidentally, Niels Birbaumer and colleagues miakmtently clear in their work on BCls that
was is restored is bodily, or physiological, pr@sssand not cognitive ones: BCI, they argue,
“replaces nerves and muscles and the movementpribgiycewith electrophysiological signals
and the hardware and software that translate tsigsals into action” (p. 770; emphasis

AUTHOR) [40]. (I owe this quotation to REMOVED.)



..." (p. 127) [1]. I am willing to concede that thatfent's physical capacities are extendeBut
| fail to see what the extended cognitive capazidiee supposed to be.

Of course, there ia sense in which a LIS patient’s cognitive life nimgysaid to be
“extended.” What | have in mind is something likamin Heidegger's idea [41] th&asein
i.e., the being of humans, is essentidyng-in-the-worldn the sense that humans are in
essence a network of related practices, each ahwhiturn presupposes a network of related
items. A consequence of this Heideggerian pictsitbat we must eschew “thinking of a human
being as a biological entity with biological bounda of the usual sort” and acknowledge that
the “being of humans is simply practices, practites take place in the instrumental networks
that partly realize them” (p. 58) [36]. This sourite what F&A have in mind in the lengthy
passage quoted above and with their claim thavididals are “extended in a shared action
space” (p. 129) [1]. But note that on such a vibw/question whether cognitive processes are
extended in any substantial sense is mute, betheseverythingwe do (and, in factre) is
extended [35]. This may be true or not, but it hathing to do with EXC, and therefore the
appeal to EXC is inapt in this context.

Finally, suppose there were indeed some distingtis@gnitive capacity or process that
BCls could restore. Even then the appeal to EX§uperfluous in order to make the point that is
dearest to F&A, viz., that BCIs may dramaticallfeaf the autonomy of the individual who
receives the intervention. In order to establigt,th is entirely sufficient to show that cognéiv

processes (or “selves”) are partially dependenhugaconstituted by extracranial bodily

1> Except perhaps for the fact that | suspect thattW&A mean by “extension” of physical
capacities is again (see note 11) more an “enriakiniean the sort of metaphysical vehicle

extension characteristic of EXC.



processes (ECI, ECII) or partially dependent updnagodily processes (EMC). If cognitive
processes are embodied or embedded in this s@esea ppatient’s inability of voluntary bodily
control and her inability to offload or outsouraaaitive work that goes along with this inability
may seriously affect her cognitive life (supposisty), that a distinctively cognitive, as opposed
to merely bodily, capacity or process is restor&XC with its heavy duty metaphysics is not
needed for that. EXC would not even be a partitplaelpful “lens,” since ECI, ECII and in
particular EMC would do just as well to see howunadille BCls may be to LIS patients.

| want to close by showing that for the purposasgessing LIS and the potential vices
and virtues of BClIs the by far most potent situapgdroach to cognition is ENC—unfortunately

the only position F&A do not mention at all.

5. LIS, BCl,and ENC

Since ENC'’s focus on the essentially actnature of visual perception in particular and
cognition in general has already been stresseectios 3, it should come as no surprise that the
adequate “lens” through which to view LIS and BGIENC. Recall that for Noé&, for instance,
the visual system is not a merely passive recipésensory input from the world. Rather,
vision is askillful exploratory activityin which the perceiver is constantly moving hisgyeead
and body, picking up information from the world “tre fly” if and when it is needed. In the
absence of agency (in the innocuous sense of il & bodily movement), therefore, there
can, apparently, be no visual perception. In alaimein, advocates of ENC in the more generic
sense with their claim that cognition sehse-making in the interactive donigjo. 15) [37],

i.e., a normative engagement of a system with thiddyware committed to the view that in the

absence of agency there can be no cognition. $ilgeakes any such skillful exploration of



and sense making interaction with the environmmpiossible, and since BCls at least partially
restore the capacity for exploration and interatibe relevance of ENC to the kinds of
guestions F&A are concerned with is obvious. Irtipalar the bearing of F&A'’s discussion of
the potential of BCls to restore or enhance a pasiautonomy by which they mean the
“capacity of an individual to freely acquire or @dop values or interests and then act in
accordance with them in contexts that are minimadigrcive” (p. 128) [1], on the enactivists’
idea that “what makes living organisms cognitivens is that they embody or realize a certain
kind of autonomy” (p. 24) [35] is as plain as day.

ENC may be taken to question the widespread assamipiat LIS leaves consciousness
and cognitive capacities like visual perceptionpmogy or awareness of the own self and the
environment unimpaired. If visual perception inddegends upon the perceiver’'s possessing
sensorimotor skills then in the absence of sudtsskne should expect that visual percepis®n
going to be impaired Yet, this pessimistic conclusion may be too qui@ke must distinguish
between the weaker claim that visual perceptionireq thepossessionf sensorimotor skills
and the much stronger claim that it requiresekerciseof such skills. Since LIS patients may
continue possedsiowledgeof sensorimotor skills even once they are unabkxercise them by
actively probing the environment, the weaker clawhhave pessimistic consequences for LIS
patients (assuming the knowledge of sensorimotitis sloes not slowly “fade away” once the
patient is locked-in). However, although Noé hirhgefar from clear on this point, he at least
sometimes endorses the stronger reading, for iostahen he says that perception is

“constituted by our possessiandexercise if bodily skills” (p. 25) [28] or when O&dgan and

16 At least in stationary settings where not onlyleeceiver does not move relative to the

objects seen, but the objects do not move relédivke perceiver either.



he argue that vision “is a mode of skillful encamwith the environment, requiring knowledge
of sensorimotor contingencies and also the alilitmake use of that knowledge for the purpose
of guiding action, thought, and (in humans) languasge” (pp. 959-960) [29].If the strong
reading is correct, one would predict impairmeritgisual perception in LIS patients. Hence,
the enactive approach to visual perception recesupport if such impairments are found, and it
is undermined to the extent that no such impairsarg found. If visual perception is initially
unimpaired and then progressively becomes worgeirtly support the weaker reading in
combination with the speculation that LIS patiektsowledge of sensorimotor skills will slowly
“fade away” once they are no longer able to acyieadercise them.

More generally, if ENC is accepted as a generiagigm, one should predict not only
impairments in visual perception, but also thatsmomusness and cognitibout courtare going

to be affected® If consciousness crucially depends, as Franciswels and Thompson put it,

17 At other times, however, Noé suggests that thecesesof sensorimotor abilities is required
only during the learning phase: “only through sativement can one test and so learn the
relevant patterns of sensorimotor dependence”3p|[2B].

18 There is a relatively straightforward route frame perception restricted enactive thesis to the
generic one. Based on Hurley’s so-called “sharedlits model” [42] (according to which

higher cognitive processes such as imitation, neading, counterfactual thinking and
deliberation may have originated in sensorimotartics processes) Nivedita Gangopadyhay and
Julian Kiverstein have recently argued that “thesseimotor behaviour which couples a
perceiver to her environment cannot be separated fine perceiver’s cognitive abilities because
subpersonal mechanisms of sensorimotor couplinglemersonal-level cognitive abilities” (p.

71) [43].



“on the manner in which brain dynamics are embedial¢lde somatic and environmental context
of the animal’s life ... [so] that there may be nalsthing as a minimal internal neural correlate
whose intrinsic properties are sufficient to progleonscious experience” (p. 425) [44], then the
prediction must be that given the lack of suchmbedding in LIS patients, there will be no
consciousness. Neither will there cognition if ENClaim that “cognition is grounded on the
sense-making activity of autonomous agents—beimgisdctively generate and sustain
themselves, and thereby enact or bring forth twim domains of meaning and value” (p. 23)
[35] is correct. Again, ENC will be vindicated toet extent that impairments in the conscious or
cognitive life of LIS patients are found, and itiviie undermined to the extent that no such
impairments are found—provided, of course, thatstidies that test the cognitive capacities
take into account what ENC says about cognitiomt Hlo cognitive impairments are found in
LIS patients counts against ENC only if the notodrthe “cognitive” underlying the

experimental tests is the same as the notion aghéaby the enactivist. Moreover, the choice
of which cognitive capacities to test may makeftetBnce—a fact that may go unnoticed unless
situated approaches to cognition, and in partiddM€, are taken into account. A recent study
by Caroline Schnakers and colleagues, for instara®investigated short- and long-term
memory, attention, executive functioning, phonotagiand semantic processing, and verbal
intelligence in LIS patients—all of which are mareless the sort of “offline” cognitive
capacities at the focus of classical cognitivisnméay be instructive to investigate how LIS
patients fare with regard to cognitive capacitike mindreading or counterfactual reasoning
which, according to at least some authors in thle fihave clear roots in sensorimotor behavior

(see note 18).



For these reasons, among others, it is cruciat tasclear as possible about the details of
the various approaches to cognition that are ctlyreiscussed, and to convey them as clearly as
possible to those doing empirical research on ¢vgnimpairments in LIS patients, to those
trying to develop BCls, and, last but by no meaast, to those working with LIS patients on a
day-to-day basis. F&A have done us a great sebydaringing these issues to our attention, and
I hope this paper has continued their job by cteatip some of the conceptual confusions and
by inspiring further research, including interd@aiary research crossing the boundaries
between the philosophy of cognition, neurosciemzkethics, on the potentials and pitfalls of

situated approaches to cognitias-a-visLIS and BCI.
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