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my mind = my brain ? No
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Association of ideas

Memory processes

Text processing

Narrative principle
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Embodied Cognition
Artifacts

Cognitive Narratology

Foundations of Cognitive Science
Converging Technologies

Future trends in Cognitive Science
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o Cognitive Science is
Psychology pursued by novel means;
It draws on any potentially relevant
discipline + psychology
o Neuroscience,

o computer science & related modeling
techniques from physics & mathematics,

o Linguistics,
o Philosophy, and

o Parts of social science
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integrative biology

an approach to and an attitude about the practice of
science.

seek both diversity and incorporation.
deal with integration across all levels

provides both a philosophy and a mechanism for facilitating
science at the interfaces of "horizontally" arrayed disciplines

Work at interfaces involves discussion of significant
problems among scientists with diverse expertise and
perspectives.

in a framework that allows resolution of the sub—elements of
the question to contribute to an answer to a larger problem.

Integrative ---

o lays the framework for new models and new ways of
investigation.

o Wake, 2000, 2001
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CTEKS: Converging Technologies for
the European Knowledge Society
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o 1.

Natural Systems

Physical systems;
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Living systems
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o 1&HAH: (UAH)

The key insight of the pioneers was understanding that the
first stage of human evolution was about nourishing (and
protecting) the body in a natural environment,

o 2CtH!: (S XH)
but now the 2nd stage of human evolution is about
‘ nourishing the mind in an information-rich hurman—-made

environment.

€ J. C. Spohrer & D. C. Engelbart (2004). Converging
technologies for enhancing human performance: Science
and business perspectives.
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Inter—disciplinary (& Xl 0]1])
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o 1.
. NBIC transforming tools
o 3.
o 4.

Material unity at the nano—scale

Hlerachical systems

mprovement of human performance

OIX] 1 &t



= g,

Al H 2

= AlAL

o Ol&2 Wstil= IHE0IL =&

O

W 5

=
i

(\, =
5 0H
ox K
xR
ﬂ =
ol 3
Vg
o] T
=
O

C0H

J|E

2=

1S, Kol
4RO D2 0f0f

o1
2 4

o m__
— O
M_ O]
=
Agxa
~ W
o DF

ey —

=Y
O

&ef

o)
ol
70
04
K0

)
0

__o_

Ml H &

0l 8 2-40

o1 st



03

o BN K=

=K
T .

D




=7

gt

J|

Al At ot

Ol E2-42



rsd

= 0| & (Singularity) &= cH 2l

o E0|X
o JIH(CIB)Xs0| I2HAA) KN s=2 st
6" |I—I
o = The Singularity
o 1 o Ray Kurzweil (XI2)(2005)
A& O|&E 0| &LC}:
AH 2EF
Oleh CI2HXIs) JIAH(KS)2 #& 2¢et
= =°| merging AIUH &=cA
o €& AtsXt 8 Al LHEIH O &M Sl&4&aE K=
OIX] &t 01F2-43



o Mind2| JHE 0| =& &l 04
02t + 01 B2

0I=D-44



=2
=

HWER =2 M40l It

Hat Jtsd

St

o 0|4

%0
X0 0 iz
T ==
=< =T o)
— O
o1 & U
i @ B
0H ww,
of = ©!
0= 0y
K i
RN
N ol <
ol © ©°

A g2 M4

HZ2=

ol

A Ol

N
=&

z2 o
S2X012 Al A

ol
M=& Hl3

0
<

0|

OH
[0
oJ

D
AR

m0

—Ll -2 %(

=4
(=)

o=> 0}

Ol82-45

o1 st



Ol = Eif P

= lJIllI
'n
Log
ol
L

o 1. DLH-FAl:
A =SAO AIOH: Ao O X[ JF BHAF 2 H
o 2. 2HIAA, 17C H=AIHH
oI 2 S A9 AITH:
o JHAE ZBHEECOZ XAHTS A O] ol
o OI2tALE Bl A =9l 0]

o 3. Darwm Ol=

[ o) Ao o =
Ol2t-==2°| AssHd= I AGHLE
Ol:)L 5HO|: sk X Ol _?_LI—l N1l Adod /Nl =0
o122 = &elF:=o 2EUA 2&%/0| 6l
o MIOMZF=OIo J|x

o 4. 21Nl K22 H=AlJ
(the Age of the 29 Enlightenment) !
o2t 01222 HHMO|l =:HE > &M HE M4

W
-~

OIA] % oI X| 0+ 5 D} B - 46



20M12|1 =21 KI2J| Technologies E&

-

20AID| EUJPXI
CIZHHI AN ==

[:’I'/Jlﬁll
ZOHIDI Bt OIT

o Ol0fl Ciotd 82 2F HE

o [EH/JIH + EE + MH]

roll

o DAL APRIRE 2
Ch

21 M0l Ol =24 tst)

-

Sk |
o [S&E/J|H + MY + F

(]

technologies & =2 1= &

o1 st

Ol8R2-47



I el
H Al

[ —

HasZ X<
=2 3 A

=

TT
=
=

_|0I|

ol. 24, HlH Kt 2ACII}?
17C, La Ol ZHS RGO EL
o 2. HHQO|et 22AU0OII}7?
- 19804 tH o1 &2
o 3. Mind/@l XI/XI 0|t L0117
20MIT71 DHE OIZH OIZH 2 1AMITIY DAL B
Engineering of/ for the mind

lQ
54
ol
A
o n}|u
glo

o/ L SH



21C: The Cognitive Age2 &cj

o € FEEYX X 2 JIA} Ve,

AH 2F
o The Cognitive Age
By DAVID BROOKS
o Published: May 2, 2008

o € The Cognitive Age2| &2H
http://blog.naver.com/metapsy/40050648005
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The Cognitive Age

o Globalization OIBP ?
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o It's just not the central force driving
economic change.
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‘The Cognitive Age’ &ci!

NHAHE 8&0/l= ==& driving &2
not globalization.

o It's the skills revolution.

o We're moving into a more demanding

cognitive age.
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o B-C~-I| (Brain—-Computer Interface)
€ ACS (Artificial Cognitive Systems)
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o Symposium: Aesthetics and Cognitive Science

http://mechanism.ucsd.edu/~pp/back%20issu
es/volume12%20issue4.html

o Cognitive Science and the Arts for American
Society for Aesthetics
http://www.class.uh.edu/COGSCI/panel.html
o http://www.stanford.edu/group/SH

o Bridging the Gap: Where Cognitive Science

Meets Literary Criticism
o http://www.stanford.edu/group/SHR/4-1/text/toc.html
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no internal representation, direct perception,
just picking up the invariants in environment

(@ I = | _/'\_A O|X|/\|a|o|-X|.
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o &£ CtE 2X
MAsE T H 2= internalism,
representationalism= Ht&2 & ot UL
Internal neural processesJt HZ H &3 2| [
A=t 2HE RN =)t o=
External interaction &= W&l UotH= &
= =X 2¢&
Descartes®™ &ME2| = o 2&E Nl A&
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=> externalism& J}
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=xtended mind
—mbodied Mind
—mbedded mind
—nacted mind
Distributed Mind

€ phenomenological perspective (
€ Ecological Perspective (&!2|&t)
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o0 2008. 1& 0|= Boston Globe X| J| Al

Don't just stand there, think !

o New research suggests that we think not just

with our brains, but with our bodies
By Drake Bennett

o January 13, 2008
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Korper im Kopft

o "Embodiment', die Verkorperung, ist
der zentrale Begriff elner neuen
Denkrichtung iIn der Wissenschaft.

Mzt Sl Wstel M=2& At el S8

o Hirnforscher entdecken, dass das
Gehirn 1In einem lebendigen
Organismus steckt und sich der Geist
nur von diesem her richtig begreifen
lasst. tl= A0I/U= |IIM (> 2) HIE6IH US

Wissenschartler erforschen die leibhaftigen Wurzeln des
Gelstes

o Von Martin Hubert
http://www.dradio.de/dIf/sendungen/wib/722397/
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M at=l 0t (Embodied Mind)

o 19508 H RIXI=22] EFHEE L E
O H CBP (S ot MI|E K= 1AL 0
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embodied mind

extended mind

Situated mind

Socially/ culturally constructed mind
Interactions
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6 Views of Embodied Cognition

O O O O O

1
2) Cognition is time—pressured.

) Cognition is situated.
)

3) We off—load cognitive work onto the environment.
)
)

4) The environment is part of the cognitive system.

5) Cognition is for action.
The function of the mind is to guide action,
A2, J1d S92 oK HALISS &= A
O 0l 2ol Of o &I O OF
6) Off-line cognition is body—based.
-0t 22 I ASHEZ2 /ol MStE HAUSH (5
22 Helet 28 Hool) B2 &1 UL
o Wilson (2002). Six views of embodied cognition.
Psychonomic Bulletin & Review, 2002, 9, 4, 625-636.
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ol K| k& LHO
= AL

| 11
) V) | A

Jou

O

o0l HE &ME-CIAE =2
Winograd & Flores, 1986; Dreyfus, 1991,

ANHSHO S92 St E (5517w Speech Acts)
I—I -0

;_’

J. Searle (1969),

2t 2Ol | ESituation Semantics® =2
J. Barwise & Perry, 1982

MEHA 2l=tEcological Psychology® =2,
Gibson(1979), Neisser(1997) S



o AIHIM Sl 2| oI Xl/EFH ClACIE =2
Winograd2 Flores(1986)
o Al & Robotics®| reactive robotics &+
Brooks(1991)
o CIKICIZSIH ALl AN 2 Alel =28 X
0|2 L ols=0 &/ TA JHE O
= 9]

Hutchins, 1980, 1995; Shore, 1996

o HOIstd HstiNC HNEXd AME

— experiential realism
Lakoff, 1987

212
ol



& =9 (Experientialism)

o (E1) that human reason is made
possible by the body

o (E2) it grows out of the nature of the
organism and all that contributes to its
individual and collective experience:

genetic inheritance,

nature of its environment,

how it functions in that environment,

the nature of its social functioning, etc.



John Dewey (1938)
—“Experience & Education”—

o Cognition, then, emerges in the
transactional relations that
characterize organisms and the
physical and social environments with
which they engage.

o Cognition is a form of action.

o The basic unit of experience is the
organism-—environment

o € enactive cognition.

-97



Maurice Merleau—Ponty (1945)

o ---my body appears to me as an
attitude directed towards a certain
existing or possible task.

o And indeed its spatiality is not, like that
of external objects or like that of
‘'spatial sensations,’ a spatiality of
position,

o but a spatiality of situation.
‘XI2fol SASE M 1005

— O M

-98



situatedness

o “To be a body, is to be tied to a
certain world---.

O our body is not primarily in space:

o itis of it.”

o (PP, :148)

-99



“we are our bodies !”

o We are not in our bodies as “pilots in
ships”

o but there Is a certain sense in which
we are our bodies.

o |n other words, aspects of myself are
not tacked onto some substratum
called the subject.

-100



o action is temporally extended and
organized according to the time of the
body, taximeter time of the corporeal
schema (p. 173)

o Time IS measure out first of all in my
embodied actions

o my sense of time emerges out of my
situated actions

o retention + anticipatory aspects

-101



o The situation, then is not laid out before me,
as an object of consciousness

o —|lamin it and it is affecting me before |
know it.

o There is - a direct resonance between my
bodily behavior and bodily behavior of the
other

o The activation of resonance systems is
automatic and subpersonal.

-102



o the other’s action elicits the resonant
response in my system.

o The theory of the body is a theory of
perception.

o The theory of the body is already a
theory of intersubjectivity.

-103



corporeal schema
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o the notion of the corporeal schema

a pre—representational mode of experience
though which we continually but without
conscious effort orientate ourselves and
negotiate our bodies in the world,

Y NP
o the notion of a “body image”

encompasses the more representational
aspects or ‘boundary’ aspects of how we
conceive (consciously or not) of our body.

€ 2o 0=
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=J| Ludwig Wittgenstein (1953)

o Cognition can not be reduced to
propositional knowledge tightly
organized in a well-formed mind:

o cognition is really a collection of skills
and practices that rely on
commonsense know—how and
context—specific knowledge

o Social aspects &4

-106



Humberto Maturana

AR, D882

National Science Frize in 1994.
“Neurophysiology of Cognition,”
“Biology of Language

Ol&d2-107



Maturana/ Varela J} &6t &2

o Living systems are cognitive systems,
and living as a process IS a process of
cognition.

o This statement is valid for all
organisms, with or without a nervous

system.
o Santiago theory of cognition

Humberto Maturana & Francisco Varela

Ol82-108



o situated cognition =2
Clancy(1993)

o A=A 0l =2
Leont'ev, 1978; Lave, 1988; Wertsch, Rio, &
Alvarez, 1995

o &3t& Ot=2discursive mind =2
Harré, 1993, Harré & Gillett, 1994
o Agtalele =2
Donald(1991); Tooby(1992)




o embodied mind, XI&(CIX])2 M=s =29
Maturana, & Varela, 1980, 1988
Varela, Thompson, & Rosch, 1991, Lakoff, 2001
o existential cognition =2
McClamrock, 1995
o distributed cognition =2
Salomon, 1993
o =oALl =2
Vygotsky2| 0|2 E




o HUHE(2001): &l JHE 2 MHIE/
o OIZE (2007): Ot=2 JHE S M+ 4
o 01€2l(2008): Mz=t= O3

o Clarkdt Chalmers (1998), Clark(1997, 2008)

Ol82-111



eSO I LU B W T
Embodied Mind / b()g”l“()”

o 0|20 &#&E2| X &I
Bickhard(2008),
Calvo & Garcia(in press),
Chemero(in press),
Dourish(2001),
Gomila & Calvo(2008),
Gomila (2008),
Keijzer(in press),
Seifert(2008),
van de Laar & de Regt(2008).




o 1 %EFBI Ol K| 1t sf

=HEol £ o

o MI32| CIA[bt=t
(the third kind of cognitive science)

o Mat=l—=0 gtest C1A| <t
(embodied —embedded cognitive science)

2> &c

o

Ol X| kst (Science of Mind)
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o “ ... we question the very assumption that

cognizing is something that the brain
does...

o but we believe there is more to
cognition than the processes inside the
brain alone.

o Besides the brain, the organism's body and
the world form part of the physical substrate
that underlies cognition and behavior. ...




o ECC (Embodied Embedded Cognition)
proposes that

O cognition and behavior emerge from the

bodily interaction of an organism with its
environment. ...

the physical structure of body and world, and
the internal milieu of the organism's body, all

provide important constraints that govern
behavioral interactions.




x| 2] X|%12] &5l

o where the brain
IS only one component. & et

o |n other words, the brain is best viewed
not as a commander or director of behavior, -

o but rather

as only one of the players among equally important others
(i.e., the body and the world. ...

o higher cognitive functions

cannot directly mapped onto brain structures
(van Dijk, Kerhofs, Rooij, & Haselager, 2008)
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disembodied mind ?7?

4 ) 4 )

o Disembodied MIND/BRAIN Jts 77
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Mate Ols 28 =&

Embodied Cognition

ol. el (=248 HMatel Ot &
_I

o2. deH(z=dH) Matd U= & F
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static mind = dynamic mind
Mind is a set of dynamic systems
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Mark Turner 28 HF

o Y90S XHPh. D), &=t XHMA)
o Case Western Reserve University , &l 0tCH&HE, O1 X
Abskr JHA
The Artful Mind.: Cognitive Science and the Riddle of
Human Creativity. New York:
o Oxford University Press, 2006.

Cognitive Dimensions of Social Science: The Way We
Think About Folitics, Economics,Law, and Socirety.

o Oxford University Press, 2001.
The Literary Mind: The Origins of Language and Thought.
o Oxford University Press, 1996.

Reading Minas.: The Study of English in the Age of
Cognitive Science.

o Princeton University Press, 1991.
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the age(AlIOH) of discovery of mind

o “The coming age will be known and
remembered, | believe, as the age in
which Auman ming was discovered.

o | can think of no equal intellectual
achievement.”
€ Mark Turner (1991). Reading Minds.

=» Cognitive Science + Literature & Arts
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o “ Cognitive science (CS) will ultimately
O require

o the study of literature

o0 as a crucial product and activity of

o human mind.””

= integration of [CS + Literature]
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o “ We may be seeing
O a coming together

o of the humanities and the science of
human nature.”

€ via integrating Cognitive Science and
Literature & Arts
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o A plea

to the Humanists

and to the Cognitive Scientists
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The way we think:
conceptual blending

Gilles Fauconnier, Mark Turner;, 2002;
o Basic Books
o AlZ=2| oI X|Jtek=2,
much of cognitive science focused on such mental

functions as memory, learning, symbolic thought,
and language acquisition —— the functions in which
the human mind most closely resembles a

computer.
o Al=8 CelAldtsr=
increasingly focused on the more mysterious,
creative aspects of the mind.
=» The theory of conceptual blending:
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o 1. &IXNISIU A Broldl CI2E Ols & s
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012t0] (IS S SEXHOZ PHGHE Of
2o SE& PO J|2H2E

o 0|0FJ| Bt=D| (Narrative making)

o Narrative Principlei| 2 6H 0t=0] &==&
o € Q12t0| 0|0FD| €71, Z3ol)| £0t¢t

o € 2= AMA0ILI Haf= OIODI S0l =01 O

off, JI=A, AFLl, 2

Ol82-163



o
I Ie)
= K
=z < 10 nO
o_ax|c_ 4%

$|§
o M < Rm
S K00
0 M- o3 OH

SN

S
5
9Ol

A
o1 A

Ve R <3
<o Shvd
rF< 00 QA=
R % olid
olT =<
ore ol 50k
ND o
H@ Bl S0
e W oy llr —
H I+ Ol 5 K- o0
58 g M=
Frr < g0
S 8 S8
oT & Mo TR
ofJ
08 g o b g
ol =0l 0N AT =
o) w8 o =K
= <R
HEZ oI _ L
éwguw%ﬂm
D&)< ! oJ
HKror Mz W3,
Yirron g ©

Ol82-164



A (hidden complexities) 2
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—Reuven Tsur (1992): cognitive poetics;
—Mark Turner (1991, 1996). cognitive rhetoric

o —1996. The literary mind. (Oxford U. Press)

—Ellen Spolsky (1993). cognitive instability,
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o Cognitive narratology.
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Narrative Psychology.com

o http://web.lemoyne.edu/~hevern/narpsych/nr—
neuro.htmi

For the nervous system which is normal or intact,

o the ubiquity of narrative in the construal of
reality
demands attention

O Some cognitive researchers,

o particularly Turner (1997; see below) and
Fauconnier & Turner (2002),

argue that narrative and its ground in parable and
metaphor are fundamental elements in everyday
cognition itself.
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o UtE Q1K= A=2 &4 narrative skill 2
how children begin to cast experience in story—like
forms
and learn to comprehend the elements of story such
as agency, plot, character, and so on.

o Roger Schank;
script theory model of cognition
case—based reasoning approach
narrative as crucial to how humans think £ I &g

o (Schank 1990, 1995; Schank & Abelson, 1995)
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‘Narrative Intelligence’

o P1EBX s + 2IAIAZIE + HHHEIE
O|0F)| & &S EH 2H0 =&

o =» subfield: "Narrative Intelligence" (NI).
Michael Mateas (1999),

o 2t&l: "the issues surrounding the
construction of systems (212Xl s Ml AHl)
whether story systems, agents, or in other forms

that produce behavior that humans can interpret as
narrative.”

o € [2IXtar + QI

0K

= + WHHEIE]HE E2
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o=, AIlm, &S, iU ST

Luria's (1972)

/asetsky, the ex—soldier

o "shattered world” =22 &

Al
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<WHAEIE &elste =HIS>

The Self in Narrative
Autobiography

Personality, Psychobiography, and Psychology of the
Life Story

Gay & Lesbian |dentity

Neuropsychology & Cognitive Psychology
Adult/Gerontological Issues

Clinical Psychology

Psychotherapy & The "Healing Arts’
Psychoanalysis & Depth Psychologies
Psychology of Women

Therapeutic Recovery of Memory
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<JIEt =02 && =H=S>

O

O O O O O O O O O

Anthropology, Cultural Psychology, Folklore &
Storytelling

Education

Documentary Studies, Journalism & Non—Fiction
History

Law

Linguistics & Semiotics, Psycholog of Language
Medicine, Nursing, and Health Care

Genocide Studies

Sociology

Theology and Religious Studies
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HES HWAEIE QXS AN S

o Jerome Bruner

o Gilles Fauconnier
o David Herman

o Alexander Luria
o Mark Turner

o Owen Flanagan
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Stsk B, [LHHEIE = o1 X|1tsH]

ol1. =2 2 IS8 &= Jl=d

Narrative Principle
o [agent — act] & =X
o €& E0| HE
o N2t = O A& WA LHHEIE &2t &=
o J|, Olo, At22] 20| &
€ eI X
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o 3. Ml2t=l 08 & narrative
Al X B|.I =} A|_?_jpt4 o2 uk%tX|_C,>__|II A-|| A

Ol 2 (body-in the world)0ll 2|6t & & ;It
HbOf 2t&F 240|C}.

HE ol A2 BEo AZ22HE, [ =49
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o 5. == Bt LHAHEIE

—

Narrativec=

o A Key Concept for Cognition and Culture
Ana Margarida Abrantes

LHHAEIE=

a possible interface between the cognitive
science and the study of culture.




O

1D
ol

Gl
KIr

040
Kl

) 110]

<0

ol
I[g

or
=

oJ

-
@)

Hot 12l

0

<0

>
S
IR ES 0]

38 JIA
CIK] &l

]
F

.A_PAMME

]

il

ior
0H

& OIXI(0Is) >

]

o03. Mz

R0

oJ

M=< =0

Ol82-183



(040
Kl
Y

20

O
Ao

oJ

oJ

OHl
H0

oJ

W )

=

__oo |..M

=l (e
5] ©

N
oJ ol
ml; PamS
olJo]

<0 U0
— o

0 ®

220240 ol
ol B2tg0i0F

9§O| OtL|2t, agent
0

O

Ol82-184



o € UHEIES 21X

Olcdist LHAEIE &b=, Oloiot)], JIHotJ],
SI25101 ALDGHD, S2 212t ato) It &
ARl BS0|CH

X
LHHA EIE(010FI1) S80I &cloll 2ol & SEl
0L

f =
o € s ZAHZ O'XIBP?‘ Of AU =

OlHE2-185



o0 9%

=g Whither ?
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o This is to return to

Wilhelm Wundt
o Al 2| 8o EFA| K}

o NE MRS B3/ ANE SHH B2 L

=

(@]l

Frederic C. Bartlett
o U= 2l EAE effort after meaning
o OIS L&A EHM : 0|0FJ| 2210}
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o 0] &2

o LA Q]

o William James, John Dewey 0| &4
ot 5= & &cdle 2010
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HNEE
(LH{EIB =

O

O

Pupil = °
What is the one word?’

Master = °
What do you say?’

Pupil -

‘What is the one word?’

Master .
You make it two.”’
= At WE S0 =55

o (Humphreys, 1961)
o & H&H 0/20], -
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o Friedenberg, Jay, & Silverman, G. (2006).
Cognitive Science: An introduction to the
study of mind.

Sage.

o Bechtel, William, & Graham, G. (Eds.)
(1998). A companion to Cognitive Science.

Blackwell.
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