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establizhed a distnbuted version of Wam Gelder™s knowledge hypathesis with
relerence to buman Tetris plaving. Bul that means that they have cstablizhed
Ut such players con be well understood as dytmmieal aystems which
include 2 range of componenls or imberachng parts, onky suce of Lhemn
nestral. I there 9 & case (at the nature hyperthesis follears, then we have the
mesull that human Tetns players achuelly are dismbarted systems, thar (e
conpulationa] problems demanded by the game and zolved by the plavers
arc nat handled by the brain alane. Specifically, then, the subject of the
Faper 15 the onfwlory of the copmtve upents posiled by sccounting for the
nnd as dynarucally malised by both body and world, The question wlether
the najwre hypothesis follows is one which connecte up directly with the
debate concermuing realist and insnooentalist readings of Diennett. e thunk
than v can tiake 3 case for the domclusaom than the dynarmseal scructires
identificd hy rescarch like that of Kirgh and Maglin an; indeed mea) patterns
in Dennett’s sense (35 refined and debugged by Ropss) or st least are
candicdaies for being real paberns,

Tin wiiat fellows we proceed as follows: Fust we 221 oul the outlines
of Dennett’s argnman in *Real Patierns” and explain a litthe of the coniex in
which it otus, Then we boelly swovey the actunmulubmp evidence for
distribuged cognition againgl the backdrop of nwwe traditional expeceatinns.
With both of thase Lopics set up we tum to & more detailed examinabon of
Kirsh and Meglin's msearch n Tetns playing. This in nem allows us to
begin dealing with gur contra] question, which ncegpics the remainder of this

paper, bepitting with a dhscosmon of Van Gelder o the dymarmeal
hypotiesis in cognitive science,

Dennett on Real Patterns

Trennett defends theee different *stances’ az ways of looking at, explaining,
and sometimes predicting the behavigur of part of dee warld, each of which
senves particular purposes and has particular [imitatons. The three are the
pPhyical, the design and the intepfiong! slances. Being a type of physicalist
{although he genemlly uses the lubel *matenalist’] Deonct thinks that the
physical world i1s cuusaliy closed, whoch memans that any physical slate of
affairs can ‘in pnoople’ be tausally accounted for by reference omly Lo
physical sties and processes. When we ke the piwiical stance Lo




Yo a2 o i Frhtider Jobused s,

B S Tl P R A R

Errimalo

Andrew Dellis und David Spurrclt

somethmyg we are concerned with the physical peocesses which are invajver
in L and agsunting thal we had acCurale enouph measurements, physical
undenitanding, snd gomputing resourees (the proverbial larpe enough pisce
of paper and sharp enongh peneil] we could, agein “m principle’, follow
cvery detadl of what happenad and even caake the best possible, althoogh oot
necessarily deieminigtic’, predictions of what weyld happen mext.

In all except very rare cases wie are Tot in @ pesitiom 1o take a
physical stance to any sysiem in any detal, Futhermore, and Dennett is
cspecially alive to thiz next podnt, whal mareers to us oflen doesn"L depend on
specific ek al the physical level. | jusl don’t care what kind of polymer my
drinking siraw i2 made of, as lomg a5 il has (wo, aod ooly two, holes and
dnean’l make my drink teete qdd This neles sensc becanse often we'me
concemed with fumcsions’ aspects of the largescale activity of objects or
sysiems, This i where (he other bro stances conne in

When we take the derign stance lowards spnee SySICTTL we *BEsume
(nat pexessanly as a deliberale decision) that it serves some foncbaee, and
usk what that futiction tught be, or whether 1t 33 wockmg propedy, and o
forth, tat larpely ignoring what would be paramount from the physical
slatice (see Denpett 1995:2201) Design stance descrptwona are siepWer than
physical ones, which is Lo =ay that they are often simple enough for os to
make und undersiand them at all, which is alroost twvet the case with the
physical stance, bul this tractability is booght al the expense of lagving om a
I of detarl. This makes desipn stance desonplioms and  explanations
sorpewhat vulnerable, bl they cap b very effective—uwith almogt no
physical stance infrwmation et all, I can predicd pretty confidently that o
drindamigr straw wilh, say, seven holed of the same siwe wem't be much wee for
drinkomye.

Finally we can, in some cages, take the fmiemfionsd stance, which
medns treating 3 system as having goals and some measare of rationality,

! Papineau {1993:16) puts it as follows: 1 ke it that physics, unlike the
othet spreial sciences, i2 completn, in the aense thar 3ll physical evenis arg
determined, oc have their chances determined, by prior phyrical evenis
acoording Lo piyaical lews. In other wionds we necd never ook beyend the
realm ol the physical in onder to identily a4 st of anlecedants which fixes the
chances of every physical scourrenee”,
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systennd, they would be trussing soemwthing pedfvadly obfactve, Namely the
paiterns iy human hefiowour that are describable from the inbendiomal stance,
atd only from Mo stence. The patterns that iz, that suppart our owe
generalisanions and predictions.

It ihis espect suppase that 2 Mamian engages in 3 predicton comtest
with un canthling. The Martian, deingr all s mocrophysical culoulations,
predicts the behaviout of an individual. Given that the eanhling wonld be
exqually phls o predict the behaviour of that individual, say a balsman after
bemy camspiewosly clean bowled, without access ta the physical stance, the
Martion would be left in amaccerient al how thiz ®as done, And il is armaang

"t think that an intentiongl ftanee prodiction could sometinees, indeed often,

do just az well as ome gencrated from the ploymical stance, even assuming
hugpely unrealistc resowress for pursuing the physicul stance.

We lovow thar we can make genperally effective pradictions of the
behaviowr of intentional systems  withoat paying attenlinn to ther
mumphyiical constituenis, The guestian, thourh, 15 why ez are able o do
this, or what we are Jaiching oalo when we do, Deninere's answer i5 that there
arg high level patierns in the activity of intentional sywicms, and that we can
and do bruck thess pattems.

In facl, Denneft i3 conmmbted to thet being & cange of "highet level’
patterns, ot only ones asencighed with intentiong! systems. He illustrates the
key 1dea by means of a discussion of Conway's Life, the collular awomata
desi gried to test snme of von Neumann™s ideas concemning replication'”. The
umiverze of Lifz is 2 two-dimensional goid, the cella of which can be sither
oecnpied or unbcoupied Tone m Life mweees discretely lm generadion b
genemation, and the siale of the next gencraton is detormined Ty the
following rules, applisd to sach cell in the gud: IF the number of oceupied
ncighhenurz of 3 cell i3 oo, that cell staye in itk curmni sialg into the oext
generetion, 1F the oumber of ocoupied neighbonr cells is thees, the cell will
b occupied i e nexl grrevalion, and in all olber cazes the cell wll b
upcccupied, That's all sunple enouph, what is interesting is what con cote
ot of such 2 system of rules,

In an inyportant paper obf general featwres of cellular awtormata
Walfram classifies cellular automata into rypes based on their dynanucal

" Dennett (1995) alsa discusses £if in celated ways,
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view predicts, and they start earlier than il cab accotnt for, bn fact, they often
tart fefors a new zoid is completely visible, which in terma of the classical
kel would iomply that they were entirely unimdbivared,

OF course Kimh and Maglio cen't, and don'l, just sav thal these
actions hawve to be ‘episternic’ acnons, Rather, by means of a geries of
subaidiary experimenis, they show how the efficiency of human computation
15 improved by meats of them, in & range of ways, These include
demonarations thal rotated moids canm be more quickly identified; that
engaging in physical rombons smoplifies te poblem of detecting “fie’
between a new zoid and the contowr below; and thal performing anslations
which 'bounce’ zows off the walls of the playing area reduce the likelibood
of wvertical alignment errors. Finding the raticnale, or the pay-off, for
engaging in thees actions, thoogh, means abandoning eot only the details bu
the fourdabions of the traditicnal view Kirsh and Maglic used o gensrate
predictions and empirical contrasts, Computation, or Telrig cognition, isn'L
all *in the head" bt rather drews on 2 ranpe of resourmes extending peyond
the brain, which are closely coupled topether o achoeve optimal overall
perfornance,

For our purposes il is impon@nt 10 note Lthat one resuli of Kinh and
Maglio's work 5 2 kind of gpecificabion of the high lmvel, ar funclicnal,
properties of o disinbuted cogminve architseture, The cognilive system they
diseovered and pantly analysed iz a1 some remove from 8 low level newral
and muscular descoiption, and vasty ramoved from a bottom level “physical
stamee” descripiion in terms of fundamental particles. Rather their analysis
highlights, partly by means of a kind of “reverse engineering''! what it is that
brwun, body and external sysiems (especually seregn and ke yvbord) contnbute
In degling with the compuiational demands of Tetris, and why these
resuurees do u better job in just trose combinations rather than others. Their
work i3 not concetred with Aow exacily fingers, brains, eyes, sereens and so
forth do what they do, and 3o components which were functionally
equivalent b strscturally different would m principle be interchangeshle
would in a sense be indislinguishable to their enguory. What they find and
descnbe is at the level of the design stance, wven that an oversll intentional

" Dennen {1995:212-215) discusses reverte engineenng and “artefoct

hermeneulics' irter affa.
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stance regding cones fot “Iree” with the rules and objeclives peculiar 1o the
patne ol Tebris.

Lat's call the architecturs that they discover @ “siructure' 1o leave
opent whether it s 3 “patiern’ or oot As 4 structure, it is a spegification of a
distribuied, ot coupled copnitive archilecure, Now we ask whether o s the
type of thing 4 Dyonettian should want to be 3 realist abod, As we zaid
abave, we uss VWan (elder on dynamical sysioms ag something of a bridge
brtwetn empinial and metaphysical questions, and having asked about the
reality of Kitsh and haglin’s stracture, we leave thar guestion hanging for 4
while 1o take a lonk at Wan Cielder's views. Although Yan Gelder refers to &
ranye of examples of empincal cognition teszarch, Karsh and Maglia's work
i% not on Bis list of examples,

Yan Gelder an Thynamical Syalems

In his 1998 publication, Van {Felder a3 ot oo clarify and defend what he
callz the ‘dynamical hypoteesis’ in cognitive soence, which s the
hypothesis thatl copmirtive dpents art dynamical systems. He arguss tuad this
vicw ootld replace'™ what he takees @ be the siill-dgminant computsticnal
hypothesis, boldmy that coputive ageals are dipntal computers, Voo Gelder's
enniention i3 that digital ¢orpaters and dynamseal systelns are imponiantly
different types of system, and the ways in which e makes and defends this
claim are important for our own argument hece,

Far his purpeses Van Celder mhes & system to be 8 ‘sel of
ouerdepenident vamables” where the state of (e svstem s “simply the state or
valye ot all its variahles at 8 time” and the behavioor gf the system “caonsists
of ransitions between stales’ presurnably depending on the preciss nature of
Lthe mierdependence bedween the vurables (Van Gelder 1998:616). On this
wide understanding il 15 clear that both digital computers and dynamical
Eystems are going: lo be eXaoples of systemis, Before tuming 1o e problem
of disungushing the Iwo, which he clearly must o his thess 15 (0 Maks

" wan Ceelder { 1548 :627) fakes pains to indicate thar whether 1he dynamical
hypolhesis will replace the compuiational hypolhesis would depend oo the

ouloome of *sustained empindal investipation’
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