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Ak WA7] 2t 1A ek shAIA
o= A Fgkow, ko g whAY|
gk Hﬂi]——E— 7HAE TRt ok FEEL ok ol Eeke At
7Fe 3l 77}‘;]'0 QA A o] RIA e ‘mirolgh= ZPE3] T8
AAE B ez &) wigo] okdet L 'He #

A5 #7 Fsoln, Tkt A e AE0l
5 TSl FEdhe FHES Sl o] Fo A= HAF Esolgh=
of 7]¥kek SAA Aol Vs uiRel=
g}, Aojsh, Aejsh, AAAS, AT At sk dHEe] 1A
o] Al AREStE 3 H(representation)?} Zl4Hcomputation)o]ghE &
T Aot e, IR FHSHE nhgo] o] EF AlLto| olehe
T WA 9ol AFHoE AR vpdgolgta si= Hdo] ofytt
SEAINE < AAAE HollA] o] 4 ALE /ide] A 9fol thgk A
ARl AHEE 878k EFS°] UEETh &3] Astd <IA
(embodied cognition)Z FHE = o] ZFEL QAR A(EE A
o] ME&oA doju= F4H ol ALl #go] ofdel, f7]A
7} $733 AF 2 o]l AFF o7 T AEshE A A o= 4
2ol FxAQl ougde] ekl 3T Brooks 1991a, Beer
1990, Varela, Thompson and Rosch 1991).

H =2 Ak 1A =47t X[ HStel| dAE Exlo] F-oloH,
o] =X dof AAASto] AFAl %017]"’? sh= A|go] AHRIAE
Allsh= 2k o] dgto g A|ske Q1A WIRATolE ARt g
ot Ak 1A9] oY MFL THA FAES FE skl Zo| ®F
BT =4S 9 e o= AA, AskE R 7‘] 3'1-47]' 0]"4'-/]
FEA FAo] ot A AT Il 1 23]
Ash= Ao A yehd o]dZ o] E4kH 370
o] F&4 7Hkg grst= Zo] %&O]-_T’_ a7
ol tigh witetar AZbstr] wiEolth F WA H% &
AFEo| BT E AstE A9 7 fPsta M EA
ool Ql7] wiEoelth B o]Eo] A7} 4l

t
lr
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AW FHAH, AA 2] wa] Lol FE FrolRH(solipsistic) 20
ofleh= FAdle Fid] FoAL AT A A ZA Y 74
o

\

2Ao} AH $844L S AL AXHse EYE FEE
A%ol 1 FAZ FAolehs MRS AYATk tolrl AskA 1R

FAOA Tl E AASAL 233 AgtE AAFE - sk

t AESo] Slmsiehy webd AshE Ko whEgTelE A
1A =9 olashs Aol B Ak A7} A5}l
Aol AL WS JFEY EAelt B gL Asw <ol
WIEA =S 7Ped Wske =lo] ofjel Ao el
HRa, o Aol HAE QAYste] AT FAleh PHEel sl
24€ wFol wolg AystuA Bk

L s 35 30, 24

< ‘*“‘P’Jf} 74]1‘}’9] 71% ‘HO]‘_ 37}55} dojdnt. “_~AI= ALk
ol “34 gle AR fltP (Fodor 19812k €&270] AAAES
Aot = F& T A ALRE AAIFHSEe] A4 ol
t}2) X %0 (Fodor 1981)%= A3 QIA|HE}; A= HEEA] vl39] &
A &S olalsfiof et AAAEHE A2 BETo|v g, 3
Stol Ao Axa g RiEA R Ao g HE7ksstal 33%9] el
o] Hl= AA7F 7MY(etiologically involved)sliof gty Wit} &

) o]#13t YA FH(Clark 1997)0] WrEAFF A3td AAE FHA *
35 QA (radical embodied cognition)Z A&, FF2]Z A|std <l
AL 4o gle Astd Az &2/ v F =edoh

2) “No representations, no computations. No computations, no model.”(Fodor

1975, p. 31), “The manipulation and use of representations is the primary
job of the mind”(Dretske 1995, p. xiv), “Representation seems to me the

very essence of mind.”(Rey 2002, p.403).



o] o] F 7 & Bl i 7 YurAQl Agefo sfggit
o, A7F=(Thagard 1996)= AX|Hstoll A A
=2e o Zo] EAAlET:

i
=5
o
=
— ok
=2
ry
A
ol

LAY o o) S BEE $Re ABH A5e ST
2. A R RS AH E4S 7T AREES 1 B4
AA4e AT, o EASHl AeE HYS

7|4 HEEA] F3 dojrtol & M Al 342 QIAE AW
A3l 78" 4370 (construct) =5 ©] 22 A A (theoretical entity)©]
H, 253 P55 dHatr] A8l AR, =gF o= Fesittd g
A AkEA ARREE g dthe Zlolthd) o] AF BAE A
AAlE O 3 MEES 87 AF dlolge g3l = H2s &X3]
T o3l =glH oz BAFEL olgA AlEstHoR yigdd Al
A3t Ax 23o] 83 AAR FEVVSIA Y RS AAF =
< AAAEH QIEAE, AAEZR AlEHelAe RoeE dAZIN
mebA AR e A A T4 AAle AElE, A3 AE, AEAlE
o FHA ¥Y AFE S AFH olgA AsH A 3

Y

PO )

e AeFole) gol deA gku vk Aoz bl she

3 AR NA 719 AT dlolElE AWEh] 93] HS(chunk), =2
(schema), I RHE 59 Az ;o] qelHg o Ad3go 53|
AR5E AHsr] 2181 A ZE(mental model)’ olF= A& /o] gk
HAk o] YJol= viMarr 1982)2] HEhlg, L} 2AIX], 203 2
%], M127|(Minsky 1974)2] Z#|¢, ZEH(Kosslyn 1980)2] ‘A8 5
o2 HAEA S AH FAfolth

flo &
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Qﬂ
X
o=
X

Ftoll A F4F ge 1 FEZQ FoAvHEoY 2
gl Holgthd X HSE R4 P A<
o] o A|AE(eliminativism)®] =&} 71&F2] o)
CAAZL A o7 JHAEE AlA A
ojAT, QIA A AAEL FE HAHE}
om AA|H3Le] A g o 2] FAS FAIAE UTH
R AAR FAES AF BolA 55 e o
stal A4S Azt ANEZ AR Ao F3AdH A
FoslE= w8 FF=ATHDennett 1969, Stich 1983,
Churchland 1989). = QIX|#ste] HAle A 7h FAG =Ao|W
Z|EFo)e} AAF9 ke =AE FAFe AAY AHA 297t oy
g mge] g2 Akl Tl #et Flold THE, Q1A Hske]
HAAb| A g ANk BAEAY E = AT AAE e

A= ;A aaxz 7HEFEEQCH
W 1990 AT E] BAskE AstE A9 wimAdFod FAL
= =

Aorso] ofel A AsRIE o8 A7IHer] 414

o

ol B o o2 2 oM
Mo o
4z
ol
Ol
ﬂF
]I.O
o

ox i
o

e o

o (I
e
e

4N
Lo
I rlo
o2
9
52
ui

)
b
ox
N
Lo

o

]

¥R

ol

Aol A% 712 AT ekl A7lskn Aze A7 et

& AHstels 5ol A71Htks Hol ole] AARIY
AFo| B EATE 2 AolE nyh T el AsH 217
mol® U AN Al ARE), W8 2uEs 497

4 BT g /P FES Wit 2 3T AFo2RE AT,
o]9lell &= ZI&(Gibson 1979)¢] AEiF2] A2, ZE|(Rorty 1979)9] HIA
AL, Z#olF(Dreyfus 1972)9] @3 H, BlaI=7](Vygotsky
1935) H&F9 ARH FAEFe|, 7] HIEASTERI(Witgenstein 1953)<]
Aol Hatol MFo] it o529 FH EAA= FFF7) 4l4le]
e FAlAE 9 HA YA MYt o, ol THo] QUA
o} AA thigtk olalE AUAA T@=gtAl7| L Follslsith= Zolth B4
o] e QAT s ridol withele ks s ol tigk 7
AR FskAE0] tf-goll tigk 7§F-S Still and Costall (1991), Haugeland
(1978) %=



1) 2Ey BExol T 9l 2]5(1991): AR Al

= A7re] 714 2 BAl FES dkgt
(“Intelhgence without Representation”)©]
—.8_— S YERE MITS] 2RE2 A7 B
E2y(Rodney Brooks)$Th 1= =w2] AHElolA AL 72| o
g Ase 7L F dva LAY GOFAIS] 7l ddAo=
Z30m Al9] MEE HToE TestAnt AHEAQ A2Ee 5
stele mEo] AIFETL AAgith o] & A= 1) 71419
A5l Hste] HAL Fal AAAOoR WHT A MR T
S e AN AT AA AALLR & TAL Hob,
2) Z4zke] GAA TR AeF] AAE AAANA A &
g& 7ML hdstAl AEdte AATE HEE sjoF dthe & ﬁ—E— 7P

Ack. g o) x}%w 5 238 AUk 9ol A
B % A9 Agel SRS, TAE A, A9 BT 4
A8 ZAT @ B Eour AN 1 2 o sle) W)

2 Boly, 57 AAE AAZE LA A4S B30 2 (the world as
it’s own model) AMHE3H= Zlo] Yth= Aotk + WA 282 342
529 XA AAE MPshe d A3 435k deghs Aol
o} Brooks®] A WAl A8 19 =i T 7 Bo] 8HE &
=2, AFA AA B ol AAA AA (=t A =3 HE&
AA i A BRE AAstal QIEsks Walo] ofdet MlAl <t
oﬂ gl% _'40].'7 oﬂE;ﬂo] XJE_% ,{1]74]01] q]-{sL]. ;q/\l o7 zl;q /\]__%_?:f:_]-
Zolgte 5 AlFdth old AH-A B, U 342 B a8t
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°]
Wb AARJNAE 222 A% %l~— 2211 ﬂi~°l
o HEXAE O] TS A7 B9 FH dZE)3h] wZol] Al2=H
o FE= Abele A1 EE(local chaos)oll
sfRlo] FEALS] Fol] BHOE MEE AY
Wolgta Ax3th S AAS] dsol T4 TARE ASAII= A
< AA AAE, AAAE ofum, viE2 #EAEo|Th ojojA =
“EE T 8ol “LE]'X] gom 1gE el gAY =EEd
EE Alolo] A4S dgeA dvhe & g 7HA olfE A 1593t
Al ok F41Z<I l“—?‘ﬂﬂ’ Hojgrt etal sEdh

¥ gk BE29] o]d ©53l Hite ko] &30 FHS
oAUt ol WAl Al FolA Eisstr I BE7
(behaviour-based robotics)®} & ZE%  Al(Agre and Chapman
1987), &A% A5A} o] E(situated automata theory, Rosenschein
and Kaelbling 1995) & °©|% &A% AIZ SHEH= NEL
o] AL Uibsta ok EE2(Brooks 1991b)= 43X Al
T8 ofolgos AR AAdelglr HABKY, 1) A
(situatedness)2 “ZE-L2 AA ol XA a1, TFELS F=H9
71 (description)= ThFFA] &&= 4l AA|Y] ddgol] AHHo= FgF
= Fv 39 ‘A7|(here) ¢} ‘AlF(now) & THETE 2= VIR, 2)
Al d(embodiment)S “ZE-2 AAE 7IA L MAE AHHe=E 7
F3t, 259 e AAS 92 598K coupled dynamics)o]

o
i
ol
N
2 o
T
lN VE %0

lﬂlj

[E
Hﬂr
s
)
[ r

5) 27 A l—t— A3 P7F A A2 Ha, BAdE PR PFS
SMfEl= Z=BE FRyE 9ok uaaA cEAe 2B QETPE Brookse)
o] T2 G1bs0n9/] el A A Zto]2e] Al ofolr]oit}

73
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Holn], e 23 Ao el tid Sl WEuolehs =
olga Ar e

) Sejis} 27kErle] AplEsshe i i) 145

HE2 9] ABHAEAR] sz (Walt Freeman)? 19| 5 X~7HE
THC. A. Skarda)= 19904 (HA4: Y7} IALS Baw shsrl, g
A& =l A ’\]ﬁjﬂraq]/ﬂ ® Mol AREE A= ¢k HE F
7HA] olfr& AAshET, ARE 4 gl AAAS E5S ol
3 AdskeE H oW Yo E a4 et Ao, EAe 4 1E
< Ho| HA &5& QA ThEal A3 #Ee] WS At
Aoty I8al ¥ EFS dATse MES dEudos AHEY
SHneural dynamics)= A|2FsIc)

1980 At ] AAHAS ATELS HolA A F sk 71s
2 AR5 Fe v HeAa, ZEW IF5E EEGE ARESt] 74y
@01]*1 EA4% Aol vhgshke AT 43} sjeS aF:
Sz e EA% WAl vk 41733 o R 1
otk SHARF 1099 A7 Eoll Zgd IFe] W™
Zt W-E(olfactor bulb)ollA LA = 2144 S5 HS
5 7|(motivation)2} &3} ol ol&Z o] 2) AAFH &
o] HAte} S| FE A osf HoHH, AASE
HAol| A frshA Folga FE Rig 21 glvke

2
E
r

r

4
ass
rir
P

rh
rlo
E k.
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=
2
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(o3
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S 1o ot do o it
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s
o
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A7

X
=]
ox
1o
=
o
tlo
o
=
ol
&,
N
ok
K
=
fu
o
re
-

o
AES AVIdet O AEE2 AAETY ARHE 598 (temporal
dynamics)¥ 9] 27| 22s) |9} AHATE O ©
s BAY IHESE 313 9%} o] &
a1, o] T3l AAAse] A ;‘—11_] T 7Hge Fig g 7HA
soh O7le AR, He 713 o AstE BRESE o|Foxl ALt
22 A7} olyg} v1Ad8 A1 &E AlA(nonlinear chaotic system)Zh
+ Aotk o7loll= FEE A HAE gty =4, ALrEE A4
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sl M= AAEF] wolZE AA ZAs|o} sk= Ao = Tk
FANE 2785 JH—HA—2 Hol| e BE ABAESS] &
T 0|2 —& WA= A dojdth zel¥ T o] ZELS T
o] 75& 3 :rLZéE}Q} AAAZIE BROIA AIREE Fxste]
HollA vitEA THESleH, HE A, 883 AL o7 FeAg
sty oFzow ‘?30}: Hdolds FE=E viEkE Zs a7dith
s 27kEn, Tgal oA B BE20 =X AskE AAF
Aol 3 sl 7= 7P AE AR HEE BRoErh IS
AR, Bl 7123 AT vl FFHoE AufFgon N2
o] &3} i Eo] B Qdithe A ddelth R, ®4 Adol o

o 2
N

=

= ZAIE AAA Gd=SAA A (EATlE ABASlE) o
TAEC] ez Fdok sk Rl JTEA EoteE e
Btk BR2E 248 A%H AA vES 77T HEEH
ol AR NETE HS A=2d did, mawe o] dEyge i
0}71°ﬂ ol AT Adol ohvehs e AT olge] B

S AR AT & o 233 ARk AFste] Ay Jdes &

&3 Fre= FRoIth Al WAl g2 %‘EX}L} wEdztel| osf

ML AdEE AolA FHY A3 AA Lols ol %Zﬂé}
A et FRoIH. ol AsH AAle] Exe Wi l 11171]

T3 A At AWdte EFE 24 Mds AT a5 A J
ol A3 847 FHsHA B2 I FEEH ?ﬁﬂvé %oﬂ 5
ARl As AA <ol AT = gloks Tl
oAl = FAol JIAHAEte] A AFE <hHst
ARste tA F84S 7HAA Rt Felo= <l
A8}, Aesks 7tEA 2 3FY AW 7Nk Ak =
ot o] AE2 A HE} Qbol|A] ol Withel= Tl IAH A
Al Aol 2| o]frolm, o]F T3l ©A FdS wishe As |
o] S HAE 35 AuAES Fotof shs IR FAS] A=
A 7F AA AT o] AELS WA (van Gelder 1995)2] =& A&
ek Alato] olygbd, AX|= FSI1712,(“What Might Cognition

k
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Be, if Not Computation?”)°ll 783t} Tk o] ozl fel=
RoloR AATLL A% + Yrk Fee o ARl o U
[e])]

< AZAHEAL vlo(Randall Beer)olAlA EHE 4 Qlok

3) W wlojsh AT ol A3} P

H|o|(Beer)= 19900l E7HeE BRALSHY] =& T432 PFOoEA
9] A5, (“Intelligence as Adaptive Behavior”’)ollA HE5ZQ1 A7} A

R

52 ‘4153 F2(deliberative reasoning) &2 Aot FAFS L
ARl 947 WolEo|X|ul 3442 &R Y B FolAY AR
ezl Ho] gltks He A=tk s 34 7|8 od A=
Ass GlegsiA| . ZEA R FHsA| X3 AAE o] ¢
Wolgke A AFsta, Asg grlAsE F8o] ofe} i9le] &
Holl A Aot I8]a AlQ] M2 A= A EHolA A5 o
2 Fst= AAE sk Ao, ol &4 32X autonomous
agent)E 7del= she] WPHE S 2 259 AAAIE HAFEZE AlE
do|dsh= ALMEA 417 858 (computational neuroethology; CNE)
< Aokt 1992\30)= ZA1A(J. Gallagher)2} 3HA| 2 =8 r3$
2 Pes A%t 9524 AL s} (“Evolving Dynamical Neural
Networks for Adaptive Behavior’)oll4] CNE®l| 34} da8]E5S A
3l T2 WEHS o] e ¥ v E sz ol A
Fokal 13} RHEXER=E ARe ZokE AT

o7k Bloj(Beer 1995)= A3k <1A|9] M w2 Aldbol
5 gAY 29 =72 £33 598 o] E(dynamical system
theory; DST)= AAIZE DSTE 2] 719 A& AAE0] A2
LA FsA-EstHA el 953 WIE 7ssta d9st
Zlol Aget AW ololtk. FHTA AAIE ARt AA wstsh=
= AAE Zdsket], AL Aol BTEY T, dH WilkE
+ FEHAY £ Yo, Ar|ExAsteE FHY 72 Ak B9-

A AEAREe F o9 dA'd FY98HA(coupled  dynamical
systems)Z 7|EH T DST+ AAIES] W3E F44<0 = 33 <

it

ir

dor Y o

[¢] o
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oA et o8 5 B3 f2lole dAASs FAZITE webA
AH TN EE T 3hHI HA, A2 TS
olty. FYEHAIZ}E o' = FIboll MEH o R EeEEoittd 1 A
He <l(attactor) 2kal BTk witho] 7dS <Al (repellor)’ o}, =

lo
N
e
a2
o
=
d

‘g del(equilibrium)’, ‘T A(separatrices)’, ‘= Z’J(phase
portralt) 2 JidEel /\]'%-1_ . DST&= 7|20 & wni WA 29
FtolARE, 1 ¥ske] AAS BHH0E TEstal &S 5 U

Bloji o ok Epok B s A, A TS AAE 7
SAZE 4Eggoe Ao BHL /Mg & =l & Qo
E3) Bgst Wi 34 ¢ol g oA AAY PFL ASshe
d b3 A W STk ALk

4) v} B 249 A (enactive) A X173 AANS A)g)kE

2

o

1990\ At &= WA dHAMRER 55| AAIA o SK(Lakoff and

Johnson 1980), W& ﬁaf&(Thelen and Smith 1994), *5d-2 Oﬂ%L
(Kelso 1995) 59 kst mxo 2 =ejuval Qi) nidlzle}l &
I 24 TASkE vkgg oA AAHEe] A AT AFH< OJ
A Fo)o] 718 78S AHES T, A3 H(enactive)s) SIS A T2
gelozo] AsS a7sty it Aty AEY] HIES T2
¥} o] Aeolgith

$2E AAE o] Foll mhgo] 2@ ofw] Folx Alel ®
ol oy, AlAl el YE BATE FAshe o B9 o
Apell Z1z8 A AlAIE rheE Adrshe Aolge HSshs gl
< ZJxsh] flel A ZHenactive’olehs §01E o522 AlRbR
T3 AH HIL vhgo] Ade] Agoles Al o
Ak wRe Az wolsn). dXg ke A F

% gL

6) ‘enactive’= LA(GER), WskfT(by, Pk So= HIHJoY, E
=R AIY(ET) o2 HYST) ‘enactive’d] WY EA B =
HlEA(2014) F=
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7REEIA o] FAE AZIsh= Al 93 3 & o Yook

nilel 5 AAEe] vt AP Aol SHE Al 7]
I A1 AaSo Ho] FHatx AF mzaHoz x4&E Zolgt
orslaL QIAIRL ol @ 2jle] ZE 4°L 717 [AA|AStel| Zel

Al ol 1Es 77 olgl

{1

o]

ojy
o =
0,
rle
Z.

N
é
it
%
O
ol
N
do -
2

Hd
o
o,
o
:\é
u&
£~
it

Z]

i FE OJX]Z# 2 7HL:]—E/H«] #3e F84 £AE AHA
, HFE} S B mAel ofsl Zh=ER] vhast AlA Aol
Al WAE 358k, A9 Mde s H A o714
© Astd Ao wsdFert BAdH s71eh A Ak 57]
ghetar o= Ae s doky) nllel 59 o] w4
Ztol| A 714 E‘}QZH < Jo] Azta AAEY A4S
L2Ee o] AV BFE AFH At HEe
2 HEATIE APz oot} o o] d¥ow IS5
H3tof] UAA m“ﬁ < HEAR 4178 d8Hneurophenomenology)

o o riz L3S o 1o ¥0 b kI PN

,ﬂ
e

ﬁ

2 ood A o |
ot o

&
1Y
&
nc)
tlo r
=§j
ol
O

At Antel tigk 22 ofsfst FF, il Wi 7
Aol Bsta, 259 o] A ARAHE FRAAM rHoz =
2 FIHAEE,) I ol TRt 15| AyH

7) Varela, Thompson and Rosch (1991), p.9.

8) Chemero(2009)= A|gte A2 Wz dFols 7
et Wiwdo® FEshkeT, o] 7w A
A9, M27F AZE FEA] A of s A2 ohdEta %t S 4
A o] EAEA AXEH T zlo] YA Ent snEE, <l
Z1e] v JdoRA FFe] Bads wolEd L] ™
A F847 FasA Hshd #-d NPT + Aot :

9 "zt o] AYAR A ik FF JAANIAFAES] Hrh=
Clark(1997), Boden(2006)&] 37}ol|A & =ejdtt. «vlz} 52 I8



T AlAC] tFE AR A4S k= Zlo] ofyehd, A= 79
1712 o] Aol 152 ‘A= A3 (enactment)’ olZkal EFI, A
F2 = AAL) FE Aol onz AHSET, <IAe A=
A, A S48 A2 280 AR dEude 1 &AM
B QA|FSto] QM Ee| FH& dof AXeH aelste] F97A Al
e "ok 3= S .

Hpe} 58 MRS e 74 3 vk wiAE AL 2
o] F4 o]dES WA= A A AR B oo}, o] i
Fol AAFSA ool & A A] Aol ek Ashz AW
TR AASEL Q7] wiEelgal Btk dlE 5o, AlgstelA AT

o

7} AR anstill and Costall 1991 %), A4 @83 &5 Y &
2 AT FAE AAFsY] Wl E E3EA] gkon, QI AE
28 FHORA 9 T At MY didelA wiA=E AT} Z

AEE AAES AAC g A4 Bl viistes FAZ AFSS
o U= 954 o 2 o] S It gt o]y g S AR vy
| SHF o)A gtth= T4 w-2(problematic) A2 A3tE QA=A HE
o AAslAl, o] A #EH JHXE JlEHEe AdS 2ds] W&
ot HINE o] F4-2 93] AESR It sk AAl AAY &

2

2 wekE AZTHClark 1997, p. 173).” X Boden(2006)S ¢17]3}3}9)
WSt QA Mind as Machine®] 3L3LolA vie} 5o AdS Foflo]
312 AZ=Z Folg: SEAITE ClarkS 2 =&(015)°14 A+
Ale] A 2-& o] &(Predictive Processing)< HFEZ} 59 (HbA@2]) g}
I b3 ¥Y st WA (ER1A) AskE A Y #4453
AshE Q1A MG Atole] FF AAL Ewvka Hxditt

>
fo
Z
Mo 4



o

™ S(Freeman et al. 1990)°] &3] A &3k AXMH, AFAA AAH
e e Fols € F ey FEeE e g T de
& E7|RT= HirHE FEs & F JdeTrE 25t olgd &
o)A 1A WHANA vl AlA &2 EA7} AoprtdA FHe
AL S53 ARY segpvprt ozt RdAoju Aol =g
ARl w2 FHolstHr

UA AstE 1A ] A FHITEo] AVIE WG] A
S} HeH F/1EE AR =R o] PRAHE A

h=4 L
B ARG wkgFery gt ixﬂ«l %ﬂ X Hi%ﬁb"-, o]
=

AskeE 1A AEFA whpgTol= Fo
o232, A3 F84< 7IAA Zor 23]
o FAsh, #2449 EHOPEE %‘?‘%fi}ﬁl ol xﬂ% ghet g
ALko] 29| tite =2 % H]
o7} A& oLt
HECE =3 Hx9 OS?Z}E
otk AT 71AI9} TES T

ol AAAERe] HAlelgt & 4 e 27] AolHUEl 2 AIERE
Atk ol4Bl(Ashby 1953)= FHE s ZE F-84 AAE
AT F e PHESE AFE] HFH A(field)o] Algtel A4
Hah= 35S A8k 9 o] ARKITE ® 1980 S0
AEA HH 59 AEFe AlEldAE(Kugler, Kelso and Turvey
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1980) %= Aol o] tighAl zHdeor 83 FHsHA o]&
S8t 052 AZE f7lAek 87 Abolo] Z&(tuning) e
H(resonance) |2l FHS F1&9] AMES 8 AW do=
28ksl7] 98, A'E s AHcoupled oscillators) 7HE-S ARSI,
Z2x(Kelso 1995)= 7149 54 A& WAF4 A7, T4 &F
e A2AS = 59 ¥ (self-organizing dynamical pattern)
o2 HAishke T &S5 Atk

At AR Y] WrEAGFO A FHSHA o]EY Tk

oft ofd FUIO

g2 "HAH
(van Gelder 1995)2] 9}E Z<Z7|(governor) HIHE 53l FHHSH
ghak=h WA (van Gelder 1998)= “TIAE FHFE9} &2 9%
Ae B 342 0]A gth &9 I e 9T olEvtE
59 58 8l 4 7ide] EEasiAY Aol el |t
= AL BAYTE FYse TS ¢E] Dol Q1X] mys i
A7171 13 A3 Zedeolnh AV} REEA] 3243 BEEoof
Ao JPge REz o7 i gAAS AA oA AAH AAS

q

= &
T Avhral Wekar, 11 e jF A2 E 2ET]E AAR B

At (van Gelder 1995)= 71AIA AX|Ql SE 2&7]9] A5 A5t
= AMEAY 2y F9IAY 2ye v s, 34s 584

A7} e} oA dAz Be e Hus d.
e zdr]olA del S Sl o|2stn WHe) vhje du

9= 75 e & 29 A5t #d 3= SAE & A
i3l oheFet ool AAE A=, HE(Bechtel 1998)2 & &o] Zt=
© %Y A &Exof QIFHoE AAE o] Juh= HollA a7 1
=7t 3 =9 T3 (isomorphic)o|HHE HolA TR F)4
Fojo gihar F4gith whH, X (Ramsey 2007)E HIES o2 <
TAES 29 Zes Qe 3 =0 1oz AZdE] 9lA|
T oA o Q1A HHAd-L FY o] oflgta 4

k.



7 HEH

o] =AM ojd Y-S Hshe A
Holgbale & F Qv 25719 A5
of thall oj® A& dlsh=rtel wet
AEst = Qith= Holt) o|B2N BARS
%= ofw o]&71¢] 34¢] Ho]ﬂ”‘:
o] #AE Bl 4L = OE
Zento)) Qe ELAlE] etz _g_/kE P
et FSshe =95 AT Holtk webA 242 O ol
A Aolel= GG A7 Aol ofet AHA sNde o] A
g7 F U= tHAA HIUo

HE, Hloj(Beer 1996)= /ol thet =Ao] Asha| =wol 23,
frajol] MaFe 2 AR AT M-S Sl npEAekA| Fon o] &
AE S5 HaliAe 7Fsd 3 AE A 7Pl ofEskA] &= 7
2Rl mdof| ZAsA EEo] fEojol it FxEtHA ojd B
9] 7Fed & 7HA B o R st AlEdolde] ARES ARKTH
e ofoltols HARE AAAHRA  F(minimally  cognitive
behavior)2] oAl BE S AlnAHS FEHE FAsH= Aot o]
g3 AERE O 93 gololEg=g HFHo R X7tk 1E 39
22 s ol 29 /i e ARESt st BAshE A
AL PPt vojo] AT Qo= AH(Elman 1995)9] o134, FA
A =z oﬂ:rL g3} 0] 2y(Thelen and Smith 1994)2] Gol=2] ‘A
not B> &5 A7, 2E]E3} Y<L(Stephen and Dixon 2009)9] 7]°o] &
Aid AT T LR o R T ALk o|Es] Al gkd 1At
2Rl A FEEo] A ol /NdH =72 ST A=
d3d F e AL BAFUnh

A DR R IR
F3le o= o271} wy
l—;ﬁl ]/\]-ix-l zﬂ 74] =z

o rlo

o ot

r:i o
o ﬁ il
o Lo m
e ©
fo
N
o
b
o =
“
BN
o

}.
r
>
£
=]
ox

o BrhslshA YT

oz mye] 4R A

=
F

2) B$1AIFA T AKaction oriented representation)

Ak 1A FAE0] AV F, AAE FHe AA|, &9 F

SIS HEAEOE olsfelof Sk AHSl HA BT,
Akl T WAL MRS 48] WETE WSl A7lE
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Aot 1 HFEZQ o7 AA(Kirsh 1991)] FAo|th & “2E5S
HAEE, WY A7 (Today the earwig, tomorrow man?)©]2h= A
2o =R HEy(Brooks 1991)¢] WFFEAFo|S whlbsith 19
Fo] A4S soksld, 1) skl A9t <Ikke] 1AbE 1A=
TEAOR tEr, 2) doje] AR &3t A AL HE&S
BEHOE Fo FH, 3) o]H dojo] AR w3HH e EE o]
HE S AR #3544 Ut Zlojth. I+
dof FHo| IZHY X3} A=E dvpd vHIEAE H S o 4
o] o+ A Zlojgtal Azt o] HEL o]% FEtol| o3 A
Ao AAAQA FehZ AA=EA(Clark 1997, 1999, Clark and
Toribio 1994, Clark and Grush 1999), ©] <l &&j(Wheeler 2005),

¢

EWZ(Rowlands 2006), B<L(Wilson 2004) 52 Askzlso] HRsH
HA FAFolA AskE Qx| EES FA3IL o] FH TES

FAst7] fsll S Bgrl ey FANE Ay EAL

= E88| (Clark and Toribio 1994)= E.52Brooks 1991a)
7 Bloj(Beer 1992)°] AT-E JHEsvA, HT2 AT} A4+
o] =AL 34 FEet Ao g WA Aol = Eshal v
o] #8ke 1 FAldl WA #4E AAor stk 350 ot
ARG vHA AstE A= A T AAE A A o o]d S

2]
< 7RIgal g3 ARt o] vk F=2 AR Ay
AA g AelaL Arlge] AMshs AE AR WHAE oyt
A AHRT 250 HEE A F /AR s, 1) AlskE 2
AFe| RS0l S AUAIA F4 M= Aotk & 188 &
2 ATAR] 715w A5l T Rl s WAleAT, A
AFole] L dEFolal, AAL Frxo ExtAoR AsE o
Atk 2) Azt JAFLfApFC] el Hitjets SAE AABH= <
A FES BF 89 2o Ao, ERE mAdol A &St
lolt}. vbd uabA] o] QIR —AY,

HgE HRE Itk ol EAES Al

N
52
rr
M
)
il
o
%
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@Y A’ (representation hungry problems)l02tyl H-Et} ZF& 5
9] o]l =X Ak QAR HizdFolo] thal] o]FZ <l orjE A
U], s ARz ghde] AL AYUxAl A4
o Aojgh= 4, & shve H4AT ofd AAe 43 A
8 fI5S A= Aotk O A tigh ojd #AHES
2FF2](minimal representationalism)®]2}al XA 3hc}

H AT A E(Wheeler 2005, Rowlands 2006, Wilson 2004,
Clark and Grush 1999)2 3#3e] oS IAHSIHAE I 349
T4, AlA,

QIA[FYAZ Wity 152 T4 73 #dde FEHe 3
217934 3 J(action-oriented representation)! DS 7FH3IH, o]= &
Q1 AA ¥ ol 23]l QA A ALSEH = Fge] Xshy, ad
A 71z7F 2 Aolgtal FAgI) oA 4% WSk Ao
I AfAelw e FPAQD ATH] 4 e #Hrith €9
(Wheeler 2005)E ©] M2 FHELS A 0]7] Hips AolFAlF
A= Aol olE LAF
TR 9o FA
of 2R Ygria dgich
o] A& &3] 7<(Gibson 1979)2] ‘o] EW ~’(affordance)S 3
Ao g 783 Zlolm, AA| thFEe] HAFdToAEL stolu A9
EAEE 83T wEbA o]E9] Al Uitk 5= APZ o] B

10) Clark 59 34l &34 A 992 ths 7 s == & oE 953}
= BAYYES Arsth 1) =Yl iAW Kabsent), E=A15HA] &= A
(non-existent), = 712 (count-factual) *FEfoll T =23 AHA &

AE. 2) WAL Bt vlE AR A=A EA feirgel A3
o2 WZs|E Qs A, & 4R Aol B EAIEC|th

1 YAFGFH F 2 Clark(1997)°] ARle] Hamd-& A3k fls) st
3k 7ldolth Wheeler(2005)= UAE A-3-221 PHE Hg F o2 of3
slar, AEZQ = Jde] 7P A E Bee HAFA7|HEE B
oA AkE BRE TR TS AAHIE VHOE AMESiTh
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=

Yol oltt. o] QIAAE FAAE olaletHA, WA}
B2 AA Y] Bxto)7] Hol= MAle] T4 F(constitutive) 2.4
AR AT stolHI ALY EA AN Dasein) 7 Al AISE Ba =
7} A Aol =7A] FA(ready to hand)® ollz} thHz &
Al(present at hand)S 3}l dl7l2E9] 2148k Q1x]o] EAIH
< HHE BAE o)d3ARl H S B HZIEER 2LlASE 1A
o] EA AAE FAY 7+ vt 2ot 72 ES a3, vhdd
A= AA] tig ARA 12419] 7FeAdE dol FeThe HelA <
A Heto] HreA]l Aostal olsfalof & Q1T 1A Fad &Aool
wehbA 133 A E AHE HAgke] yHlo g 34 AE-S fAE
olof gtth= o] 159 FNBIFH T Foldsh w7tk
FAR A FF ATZ] o] NYPA HTH ojdEo=H
Bl gloju} QIAIRE o] 4 gl 1A AR 2
E Ad T A tEiAe =] A7) Aok 22 A(Gallagher
2008)= AW/NE o ZA 9] FAAFTFH wgo] AYE 7 A4 &
A2 A=A K causal spread)? Z2'E71sd(decouplability)S ST
EWZ(Rowlands 2006)= “¥/de] 2RHAl= T FollA HFA] e=th
IAEL AAE 3l Be WEFo s gt a diith 5 394
T FHFE AA9 AR s Eibehe dEAgol dosi,

= =l
AA, BFL BT B olle T AIE FAH8Len o]

N

]_

X

uies
[e]

rJ
2 o

o

It rl

O
ol

P A i AASEA oA T AL FAL 5 9
AL ARA 4% ol =24 Qenjold,
oA 2 JPed w3 B9 3 wel 2 BAel. 29

hul |
Z(Rowlands 2006)= AFAQ] F-2 UHolx, A&3la, #p7] 9%
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HO

3

o] o]

A
ZHE

= sk, i Fa= &b, 52lolal, Ao Hgo
A7} s(decouplable)slthe SAES 7IRItha sy,
FA-FH el L= FAT &
+ FAAFA
oJm| i,

3L Q)

s il

ol T
oz A 7FsAdE € ©l
o] exalql AAIME AHSE 5 AdTke AL
Ak elstroz P ol 3
FJo] BT AMzRE AW u, 1
A5 QlEA, 1 F4o] T
Ay ZHEZA o 7 FAsH

1

F

had

SEEIEE
#4o] o9 7sHeRE
A7 FY FY w AHEEHE &
S48 A AEEA e A A
5) e eAe) w4
EERIEERE IS
Z%%\':]l )\HEO STAN
clere

3=
74]717} 51‘2111}. BFA|NE o] A
dloll &A1& A|71st

t}.(Haselager, de Groot and van Prppard 2003, Ramsey 2007) s
S0, 2£7] =AolA W& (Bechtel 1998)0] F<57] Zo
ogx9 &S okl FAALS w, oA X
o] opet AA| A7 Hstel A BBl B
gk Aotk A7 Astl A= 24 7ol %l"&:
stAl Al lem vy ol&4 HA(TAHE)
2 T dAgke Aer <
Ato]7] o]l o] &

ST, Yo} make
o o3t
Wt B3] X (Ramsey 2007)
&8

‘_?,]
o
o|27 9]

A= AH8-FEtHTonneau 2011).

FzA vAE

AR e TH
A Aol BE AL WY +
Ados Agum gor, of s el
Age] 27 gl Sl A
stk A7ke

A= 2HA
Fol A LR Q13
R “ﬂ'?‘7]'

= o] x|z}3}
e Fe Aol Azt opleta A7
S4e AASA, w817} ol
A Qitka gebA, Sl dstel 3
B AT B AL B
B Zosn, Az

SO

han fu

\ 1=

l:l:

[ KR
T:_E 3T
AFO

1=

I

ar

b l°

o

=27}
e,

2 ol Aw A
Fo]

A7t 23t
g

ih)
K

A2l $ES(non- tr1v1al) A
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A gshe 219 e WA 3t
= "AZE Ed, (“Representation Reconsidered”) ol Al 14|32}
Shof| A S8 340 JdS A=Y 34, AlEEolA 34, 7871
®4, AxA 230 E Ak, o] T Yu|EF #adS AU A
< AlFshs AW 342 AEFelAE 2%
L 8l @A 13E AFE VA= Ao E2A Y 78
71 Ak e w40 w A o) A (legitimacy) S 7HAIA] SR
a ﬁ—-i'-”é?l":]'. o7t 1A AL AAZH AA o)L AAH o] AL
3 BolE B Y

S
2
ro
2
é
=2
R
b
- o
g
i
H
o
v

wn BERREY
A% AASA ARSI AGTID <
wof Eabx Arjo] APelx e How =g Aol Ltk

AHE Alolol| A A7|E =, SHH|(Harvey 2008): 1| 3}8}
4 dol 7HAE #AlE T3lo] Ao R HASH Ay
oF sh= tiido] oflet Ad do R AAEE d Aok AH3}E
, )\4Ut17ﬂul_§k] 4/\1—0] X]L]‘* _7_6—]- 7‘51_0_ 1740] ;(]- Odo-]_g
AR o] HELEZRE ARSS7] wEolgtal Beith A 7] AHES &
Fate TEL stk AR F85ta FHESH, o] B 5E9

AR 9] z13}ol| A :WOJ F%HS 72 shke] Abdelt). g
o] FYL QA FH3te] HArgto] ofe} mdndto|tt. S F ol
Ae] WElERE AR FEe] I AAR ket Bare] B
A ArEojol st il A IR 843 5 =3 414
849} HA o] B A ArEojof sh= didolt) o] Wde]
3he HAHEY &gl EiME FUsA 282 4 Aok
e AR A Aol A ] Wg, S, S-S X7kl o) E

k2

ol ol
flo r1r

R S

.

ol o

il



78 H 2 ¥

) #Eo olfE FEITE FE(Hutto 2007)E AE]3te] Aol
dEHon FANAL VIR T Qe B A Brs @A A
75 ofof sh= Zlo] ofyzt QZke] AREIRIA] Y] dFE AR o
oF e AU ZEshn, AR AN Yojips AAL T
(narrative practice)oll 53}

F} FE9] EPS AFHoRE AT &

-

q A T AR PEE
& sk 2asloe] 4804 Agolt A2 23] 431 Ues)
ABYFS 24T 4P ATES ZRE] PSolA 71522 A2

Z oEE & A= VTES Zﬂﬁ}/\]?iljr.(D] Paolo 2000, Quinn et al.
2003). ©] sk ARE]RIA] ATFEL AX|FL oA A Qtol] 1HE
o] e ASE /HHUYA AF FEEC] ATEGHoR g
ALY o 2 A}Dﬂ FeAgS T3 Edsta THstE Ae
Holg Fad S/ES ATk 3PH|(Harvey 2008)E ©] A7-E°]
Zolof & AAl= Q1FH B AA bl W o= siM=E
T A= 7IAE EARBEAE FRIsks Ao] ohdE AFF LAt
HAGEGE Fe] AHSAIE kel Y3 STEE HAS A E,
)\]—ﬁz]-.g.xq QA Eo] _,_c}\%?_]x]e HP*]‘— 01010 71—26]-1:]- —L/\Po] 13
o AAH o7 HAEE AW sde] ot I AAR A B
TEojoF sh= AW oo E thFoA7] AlREIthE A1 Alskd <l
9] wkEdFo)7t 7HR F8g AFe] shuolth

Rl

5. A=t AAATE Tt

g G =oA xﬂﬁ}% AAe] WhE/gT2) 7t °|XM?5*°1 Ll
Al AEshs AN e AHA Az, ookt #-39 A=
a5}

oRAbSA A Q1R 23k ’\Hi*r‘ Jyrloz AHFARow ;G;d—o]p]._,_
U Bk} AT Askd A7} ALHEA OIXME‘L—"— &3] o
A 5 AeA), Tl B o) go] It AL AIS T3l B4
H A &Fe] tiekE Zdte] & g dSAE AT oEem ¢
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;

b 7 oJ®o A WA AAF olfE
EA87 o]2L AUX|A HE o
w43} A

Hoh o $83F F WA olfi=

Hiie] QBsAEel A
b ks Aolm, 1
4 7o) -ele] 43 =

AL 27] FA7IE BlojuA] X3 2 T2 dEud)olH, S EA
ol TR BT A I HEslr|ol= ofd ol Hekwojo &
T ek Holth webA o] =we] e, Alstd A W
Tl AE Aie AAFAEC] Aoz HFskaL 7))
of sh= A@ATel Kol o] o] AAFeke] Aol 7hA L 3t
o] A== opf s 7T ¢ flvks Aotk shARE 7 7HA|
S AL 11 s} AAFES FF st FHS stEe s

BepEolA Bad 4AH U=t Rl Eolok Atk 1 g
2, 0 AR BE P9 sk

Wt Aol dae= e 4s
AE 71&0la &% J9S B8l F=xZ e n
A Hth sEANE A2 Q1A 78ke] HAR}
WAoo Aotk AL =
oAl WBFFRrEFol At AAEA G4l Mo, 1 g4l
A Blojus Thfet SAES A HEE] FHollA YA o g Futs)
2t ©lY S(Dale, Dietrich and Chemero 2009)2 AX|&H o]Feo
Agsh QIR H8Ee] AAMEL AR o|ES0|U HIFFY olEF
< AAFYOl FEZH o)A HbAQl ZoR E wEs Ao
stk AS AA-sta, Ae JAAFASA JYE e 75T

o], AAFe|, TH ol29 ‘=Y =L AW tdFoE W

2 > E2




Azt AW TUFole] BeAe ous wHls) oo|nise)
W Qlgstm WEYFe] Aol AAslor & AHA Bl T 2
£2 taskas s

e dAHEe] O B =AdE B, okt IFES
Z:?}%}_TL Aztebe AEH #HF& T8 o= Ae A=

= 533 Aushe vl B AR =% wiR
7S g IR AYE0] 7‘?:]’% o), g7)|A =% Agse
FHQ 242 THE ARARFAARE AAFY UELYH
AGHola 7IAHR] Tt dH7tA] Y99S wilth o] HE
52 47 mhgel %‘019} 2o FE PAEA A w2
Sh=A] opdA|o] gk Aol tigS AFgth e sEle A
AAQl tgo] olg F shuel A et gl FH3oh
AAFHEE FoI7 Alhel] Tl FEE HETh 1 ARE
of A Witk vh= Adisith, v S Z7HITHI am large,

I contain multitudes).12)

12) Bechtel and Abrahamsen (2006), p. 187.



Histel olx|ot BhEMFO 81
s
FrEd

W& (2014), TEnactivism= Enact 3}7],, eIA|zsl; 2598 435,
pp- 303-341.

Agre, P. E. and Chapman, D. (1987), “Pengi: An Implementation
of a Theory of Activity”, A4A4I 87(4): pp.268-272.

Ashby, W. R. (1953), “Design for a Brain”, Journal of Consulting
Psychology 17(1): p. 76.

Bechtel, W. (1998), “Representations and Cognitive Explanations:
Assessing the Dynamicist's Challenge in Cognitive Science”,
Cognitive Science 22(3): pp. 295-318.

Bechtel, W. and Abrahamsen, A. (2006), “Phenomena and
Mechanisms: Putting the Symbolic, Connectionist, and
Dynamical Systems Debate in Broader Perspective”, in
Stainton, R. J. (ed.), Contemporary Debates in Cognitive
Science, Oxford: Blackwell, pp. 159-187.

Beer, R. (1990), Intelligence as Adaptive Behavior, New York:
Academic press.

(1995), “A  Dynamical  Systems Perspective  on
Agent-Environment Interaction”, Artificial Intelligence 72(1):
pp- 173-215.

(1996), “Toward the Evolution of Dynamical Neural
Networks for Minimally Cognitive Behavior”, From Animals
to Animats 4: pp. 421-429.

___(2008), “The Dynamics of Brain-Body-Environment Systems:
A Status Report”, Handbook of Cognitive Science: An
Embodied Approach, pp. 99-120.

Beer, R. and Gallagher, J. C. (1992), “Evolving Dynamical Neural
Networks for Adaptive Behavior”, Adaptive Behavior 1(1):
pp. 91-122.



82 H 23X

Boden, M. A. (2006), Mind as Machine: A History of Cognitive
Science, Oxford: Oxford University Press.

Brooks, R. (1991a), “Intelligence without Representation”, Artificial
Intelligence, 47(1): pp. 139-159.

_ (1991b), “New Approaches to Robotics”, Science 253(5025):
pp. 1227-1232.

Chemero, A. (2009), Radical Embodied Cognition, Cambridge, MA:
MIT press.

Churchland, P. M. (1989), 4 Neurocomputational Perspective: The
Nature of Mind and the Structure of Science, Cambridge,
MA: MIT press.

Clark, A. (1997), Being There: Putting Brain, Body, and World

Together Again, Cambridge, MA: MIT press.

(1999), “An Embodied Cognitive Science?”’, Trends in
Cognitive Sciences 3(9): pp. 345-351.

(2015), “Predicting Peace: The End of the Representation
Wars—A Reply to Michael Madary”, in Metzinger, T. and
Windt, J. M. (eds.), Open MIND: 7(R), Frankfurt am Main:
MIND Group.

Clark, A. and Grush, R. (1999), “Towards a Cognitive Robotics”,
Adaptive Behavior 7(1): pp. 5-16.

Clark, A. and Toribio, J. (1994), “Doing without Representing?”,
Synthese 101(3): pp. 401-431.

Dale, R., Dietrich, E. and Chemero, A. (2009), “Explanatory
Pluralism in Cognitive Science”, Cognitive Science 33(5): pp.
739-742.

Dennett, D. (1969), “Personal and Sub-Personal Levels of
Explanation: Pain”, Content and Consciousness, London:
Routledge.

Di Paolo, E. A. (2000), “Behavioral Coordination, Structural

Congruence and Entrainment in a Simulation of Acoustically



Histel olx|of BHEAFOl 83

Coupled Agents”, Adaptive Behavior 8(1): pp.27-48.

Dretske, F. 1. (1995), “Meaningful Perception”, in Osheron, D. N.
(ed.), An Invitation to Cognitive Science: Visual Cognition
(Vol. 2), Cambridge, MA: MIT press, pp. 331-352.

Dreyfus, H. L. (1972), What Computers Can't Do: A Critique of
Artificial Reason, New York: Harper and Row.

Elman, J. L. (1995), “Language as a Dynamical System”, in Port,
R. F. and van Gelder, T. (eds.), Mind as Motion:
Explorations in the Dynamics of Cognition, Cambridge, MA:
MIT press, pp. 195-223.

Fodor, J. A. (1975), The Language of Thought (Vol. 5), Cambridge,
MA: Harvard University Press.

(1981), Representations: Philosophical Essays on the
Foundations of Cognitive Science, Cambridge, MA: MIT
press.

Freeman, W. J. and Skarda, C. A. (1990), “Representations: Who
needs them”, in McGaugh, J. L., Weinberger, N. M. and
Lynch, G. (eds.), Brain Organization and Memory: Cells,
Systems, and Circuits (Vol. 3), Oxford: Oxford University
Press, pp. 375-380.

Gallagher, S. (2008), “Are Minimal Representations  Still
Representations?”, International Journal of Philosophical
Studies 16(3): pp. 351-369.

Gibson, J. J. (1979), The Ecological Approach to Visual Perception,
Boston, MA: Houghton Mifflin.

Grush, R. (2004), “The Emulation Theory of Representation: Motor
Control, Imagery, and Perception”, Behavioral and Brain
Sciences 27(03): pp. 377-396.

Harvey, 1. (2008), “Misrepresentations”, Artificial Life 11: pp.
227-233.

Haselager, P., de Groot, A. and Van Rappard, H. (2003),



“Representationalism vs. Anti-Representationalism: a Debate
for the Sake of Appearance”, Philosophical Psychology
16(1): pp. 5-24.

Haugeland, J. (1978), “The Nature and Plausibility of Cognitivism”,
Behavioral and Brain Sciences 1(02): pp. 215-226.

Hutto, D. D. (2007), “The Narrative Practice Hypothesis: Origins
and Applications of Folk Psychology”, Royal Institute of
Philosophy Supplement 60: pp. 43-68.

Kelso, J. S. A. (1995), Dynamic Patterns: The Self-organization of
Brain and Behavior, Cambridge, MA: MIT press.

Kirsh, D. (1991), “Today the Earwig, Tomorrow Man?”, Artificial
Intelligence 47(1): pp. 161-184.

Kosslyn, S. M. (1980), Image and mind, Cambridge, MA: Harvard
University Press.

Kugler, P. N. and Turvey, M. T. (1987), Information, Natural Law,
and the Self-assembly of Rhythmic Movement, Mahwah:
Lawrence Erlbaum Associates.

Kugler, P. N., Kelso, J. S. and Turvey, M. T. (1980), “On the
Concept of Coordinative Structures as Dissipative Structures:
I. Theoretical Lines of Convergence”, Tutorials in Motor
Behavior 3: pp. 3-47.

Lakoff, G. and Johnson, M. (1980), Metaphors We Live By,
Chicago/London.

Marr, D. (1982), Vision: A Computational Approach, San Francisco:
Freeman and Co.

Minsky, M. (1974), “A Framework for Representing Knowledge”,
Artificial Intelligence Memo No. 306, M.LT., Artificial
Intelligence Laboratory.

Quinn, M., Smith, L., Mayley, G. and Husbands, P. (2002),
“Evolving Team Behaviour for Real Robots”, EPSRC/BBSRC
International Workshop on Biologically-Inspired Robotics: The



Hstel oIx|of BHEAFOl 85

Legacy of W. Grey Walter, WGW 2: pp. 14-16.

Ramsey, W. M. (2007), Representation Reconsidered, Cambridge:
Cambridge University Press.

Rorty, R. (1979), Philosophy and the Mirror of Nature, Princeton:
Princeton University Press.

Rosenschein, S. J. and Kaelbling, L. P. (1995), “A Situated View
of Representation and Control”, Artificial Intelligence 73(1):
pp. 149-173.

Rowlands, M. (2006), Body Language: Representing in Action,
Cambridge, MA: MIT press.

Stephen, D. G. and Dixon, J. A. (2009), “The Self-organization of
Insight: Entropy and Power Laws in Problem Solving”, The
Journal of Problem Solving 2(1): p. 6.

Stich, S. (1983), From Folk Psychology to Cognitive Science: The
Case against Belief, Cambridge, MA: MIT press.

Still, A. and Costall, A. (eds.) (1991), Against Cognitivism:
Alternative Foundations for Cognitive Psychology, Harvester
Wheatsheaf.

Thagard, P. (1996), Mind: Introduction to Cognitive Science (Vol.
4), Cambridge, MA: MIT press.

Thelen, E., and Smith, L. B. (1994), 4 Dynamic Systems Approach
to the Development of Perception and Action, Cambridge,
MA: MIT press.

Tonneau, F. (2011), “Metaphor and Truth: A Review of
Representation Reconsidered by WM Ramsey”, Behavior and
Philosophy 39: pp. 331-343.

Van Gelder, T. (1995), “What Might Cognition Be, if Not
Computation?”, The Journal of Philosophy 92(7): pp.
345-381.

_ (1998), “The Dynamical Hypothesis in Cognitive Science”,
Behavioral and Brain Sciences 21(05): pp. 615-628.



86 i 2

Varela, F. J. (1996), “Neurophenomenology: A Methodological
Remedy for the Hard Problem”, Journal of Consciousness
Studies 3: pp. 330-349.

Varela, F. J., Thompson, E. and Rosch, E. (1991), The Embodied
Mind: Cognitive Science and Human Experience, Cambridge,
MA: MIT press.

Vygotsky, L. S. (1934/1986), Thought and Language (Kozulin, A.,
trans.), Cambridge, MA: MIT press.

Wheeler, M. (2005), Reconstructing the Cognitive World: The Next
Step, Cambridge, MA: MIT press.

Wilson, R. (2004), Boundaries of the Mind, New York: Cambridge
University Press.

Wittgenstein, L. (1953/2010), Philosophical Investigations, New Y ork:

John Wiley and Sons.
=2 £19 2015, 09. 25
AlAL lz2el 2015, 10. 17
ARy &®ed 2015, 11. 25




HstEl oIx|of BHEAFO 87

Embodied Cognition and Anti-Representationalism

Moon-Jung Bae

Cognitive science as an interdisciplinary research program has been
based on concepts of representation and computation. However, recent
broad support on embodied cognition has challenged these concepts.
This paper 1) reviews the debates on anti-representationalism invoked
by embodied cognition, 2) discusses the theoretical and empirical
change for last twenty years and 3) further discusses theoretical and
practical task to utilize these debates in expanding and substantiating

philosophical and empirical basis of cognitive science.

[Key Words] representation, anti-representationalism, embodied

cognition, dynamical system theory, cognitive science





