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(%)

A2 R e #E F] AL 2 (8 9751 endriv (Intelligence )
LR ks TR AEHE SR -

RN AMA TE A MR AR LSRR T LN
D3RR T AAEE ALSARIg | A HES AT L E & R E

B o AR R T AL BALE Y a2 4
§oo FuE AAIFRZS Bt O e &I E o 247 h
BAFw (R4 5 A8) #A1Fm (Ris A 2B a4
£ oo AEIALZ {8 > i 2 5ol 10 0 35— 04 4p
AU AR Al AR BTN D 6 e EBREALE 2 RAFAR
E~BRARE 2 o i R p- - > & LAITEZF
Ko

Bofs o PP B RIS L0 S BRAL -
-~ Ade R TEY B AL ETEQ UATR L 1T L 6] > WP Al {r
AdrfmA 1 » 13 BEARTEE DN 4 o 2 v B E ol i
Todefe 4 B et v o i AT B 2SR B E A
vl () A#EFY O AREAFT AT 1 2 S
B 2w dghz oy B (2 ) R fFrgdy
Poo(do Al) & 0Fm 3 2 do@dedFin » R A G k2 doakd 1:%
frab g4l e (Z) 2 BB B ALY & LA P
A FETEN > AR RYFCF R 287 > MR rR
ARZ BFHFBEIELIRT A8

BRAESe @ AR TE S i ~ T KE - Al R



IR EONEEE EFEE L e S

S AIRT  EEEZENERE (Intelligence ) FENEE
e

2022 %K » ChatGPT 5 4 fRRFH - Al ZZIAR R R ERRH LAVELFTak
o NV ANFEH > ChatGPT4.0 ZRH 5 E55—(@ " iPhone %1, » BH
NIRRT Ry TS EORERT , B - T2 > ALERZSCHARVEHRRS -

W EAEPR 2P ARRERY Al GRRE 2 R mBF AR T8 £
B EEBL ALY TIEARHY ) (general-purpose ) AE A % V)R 4

( Eloundou et al., 2023; Suleyman & Bhaskar, 2023 ) -~ i FHFHH AR

HE—EEBRH - M2 SR EEMEYFRR - 2
"HERHY , (meta-technology ) - FHUEIGIT2 "EE ¢ ATARPENLE
"EE L [ErANEBEIER - 1 e E B NEAERIEESR - [EH
AT T RHE S 2 HVER S (Kelly, 2016) -

M LEFEH - Al B2—F T S0AIRHY ,  (general-purpose cognitive
technology ) - & AR H FHRH LIF 2 4 50 R 32 - PTasry " R &0R}
¥7 | (Beynon et al., 2001; Walker & Hermann, 2005 ) - J5f5H B %
5 i~ EIR -~ REERAHAEEDIRE - FE L &R E - 0F
RAREREIA ™ S B A5 - B AR R - T AL B9 T HlE A
AR EOE I - QIR AIRS RGNS A - RE R RN DRI
REESHHBEETIE - ATRE T#EH A8 - Al BRI A EE
HITAE - R - AL &R TIEE S RIE R Y -

£74T Eloundou et al. (2023) #y—f@bfseahs BAGHIH T AL (Rl
& ChatGPT) #f&HEHE T/ E5 - Mif51E Al H&TEEY T
B, (% exposure) - MFRHIAITES A AL 12 - SERRAIES TIFIHE

. 3.
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(detailed work activities » f5fE DWA » QI REEEG TAE > 550 ) WA
B Z LB o MR > AL (B3E ChatGPT FMIMHRBAEEE ) HATHTTE
HIET AR 50% » H P {ERE TIFVEERE S - ARE 80.6% @ {F
K~ EEET ~ E T KECEAIE 100% - FrERSE 0 24 H
+ -~ BEEEETHVEE R MRGEE 2 0 B EE RIS
ZFfEEE -

HESIME » BN Al B - SRS (EREERE) BT
WA EREfEt - B—  BEETIEE R AEE © B AL ATgs AU
BASEERR - BUAERBZ O LERCER RS - ohEIEME - AT
EHREE S -

HE - BEfrEablik » BETEENEREHEIEZH - B14E
2011 4% » SEE Forbes FEsEESelliH Al #8400 (Baron,2023) -
e /D SR a0 LR B B L&A - CHEE) - R
o M BERRASERYG  REFERARAEE - B E2EEEN
%% (Diakopoulos, 2019; Graefe, 2016) - BBC 2 2015 F78H] » +F
Z WHE JLE T &R B B (Harding, 2015, January 15) - [fi¥i<
ChatGPT #6-F ] DLELIHFTA (S LIF - 40 RAREER - BN ETam
]~ A& 3D [Elf - EEHTIHETEIS - 12 Al EORZKRER R - Rk (R 8
Pz B iraptyEEE 8E » IR AR E B (B Ay i -

B BB E A FIERAS St e A B AR EI R B - B
EHRHEFTE NS > CATREEREERE Al HIRAVHHS - t
DO FER R IRAVRTE - S0 (2013) AY—EahABthisg 1 i
SRR E

T MP3 > A B AR e f BEE R

%7
% 7 7 YouTube » B 47 Foig 25 & H A&



IR EONEEE EFEE L e S

% F 7 blog> AEAT g 2 A A
v

7 Facebook » 2\ B 47 Frig JP & H_ A o

EREREEEF TR R HERERE R 2 B8 RMmeE LR A
FeaY 154 - ChatGPT 1% » (4E&UFFER ) HMIEZ Bruni (2022,
December 15) #R—/m#k "5 7 ChatGPT » A ¢ 2 § = % & B ?ﬁlﬁ =L
£ 2 1 (Will ChatGPT make me irrelevant? ) Y& » B —zEEMEF% A
HIRERE

BETIEEMAREE Cm by " BEZENA L - BEERIEER
il Fa R S P ? RUEE AP EE Y R PREL - A 5 1E ST I —HkER
RESITFIEE - HZEZE Al WABEREZ &S > JFAEE T35
=

g BEALERR Al 1 ZEERFAVES

TE NG AL, HATS B —BEERE A B - iE
E—EFTE A E & DR E mEHIHE o s RSk e A EU T
Wi B AR o SR AZERE > VBN HARTFEHEE  mEhHesa
BRER - eI - B THEHSEBENRE  EEAEHENE
o EVERE AR - HEEERERNLE - IR ~ AR
T% > HAEVERREIHILRAR " ERLCEMNEG ,  (Godfrey-
Smith, 2016, FHEZFEE - 2017) -

FRALHTHE R AR RGBSR FER - SRS AL /Y
T - IR B - R SRR — 3R o DU T MR RE
MR 3 > B EEMHRE SR (de Waal, 2019; Godfrey-Smith, 2016,
2020; Lee, 2020; Varelaetal., 2017) - sS{FEBEEA TS T BEELYE
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O TAEAE ) AERIERES > AR ASCHI AT -

— ~ BHRIE © DA REES Ty H AR

B FE AT YRR S 458 - EREBE AR R ERF BT =(EHm
(—) Ehe AV SR L EH - DI REI YK
St R T A RN R - () 178 AYREREZE
BERIRE - SRR E ZTE 0 WETE - IPe sl - DUORA i
AR - (=) £RR  BREELARFENTEER ERE (B4R o -
FRAOHH > HrALYBERIVR EARE - FEENE » EiH TR
T8N - 12 R T IRIE—FFEAREM % - IE4] Godfrey-Smith
(2016, EMEZFEE - 2017 » H53) frsfl » "oy &5 0w B H WA
b s ILERREREE D E il R LI N g S-S o S ?K&‘;“%’:‘ Zaw
BEL®F DR E A G A0 ri7 5 o
MR DL EEFam T &l - REFRER GEN AT - AV Eie (IR -
B ) WA RMW—HAERR - HREGHEES » MEENE0HRGH
FrE AR - ATAEARRAN NS BERYET o - IR DU ) HIER T aE AR
B WP HBRAERERTERRE - RS FEE Aok AHIF;
B MEREHENE  GEZOCEFEMNZSE NREZIFERE
(Hutchins, 1995; Sternberg, 2003; Sternberg & Wagener, 1986; Suchman,
2007) - &t o BEEE TG - ARBTH =HIRG - MBS E
HHVHRFE
I - ASGHEREEERE (ASRAD) - ERREEMAIERE (FEIE
R NBARR) HEWRERE L - ¥ AT 250 - 2B AR SR - J
AR EM ARSI EHIRERE - i AR - R AT AR E LAY



AL AL FF B L EAa & e i

RIGHAERS NERE A LRV S L T -

s FHE - BEEEERTEUR

TREE DL BB RE R SRS R 1 R RE R A - Y T RE
Ry (FAEEREIR) - JRERERSEAER - AREYHEE - #2it
WA B SRS SA TEN AT IL A I SRS - TAE NS REHYE LS
Fo IR T SR AR - SBRIAEY) (cognitive artifact) -
AR ASEARREMAE - 707 E Al HRE—ZHIRE -
F g - EIETE R BRI E RN T » DAOEEEI S
HYIRSE Rl > IR U E AV RCTR - AR RE /R REIL
EHESEECR > (B8 TN - (BERHIRRE - DECE HHIERIHE
FIPEERAEREEL G - (ERE AT IR, - 5 AE SLERAYIEAL 88 T R fEtt & bR
(Ong, 1982) - SUDHEF—FFLE - A L ZHRMHIEN -

PR B NMES TRER ) BREEATHUR - B
HU AL o AL BAERE £ (FERL R NS TR - e
Mo SRR RENTIE - BRI A IS - (R > T EARLR,
Al 1& > AR E R > LR @ AT ATREA A B SR Ay (T B
Rral#des > NILEE N EREN ERARRAES) - B0k Al 2T
EAMEE - LGNS > EEER - BETRERAS - M ABEZ
ATt AT Al H3RRAEIEE - 13 TSGR - AL
i AWPLEEREC A EAM ? MOEAGER - SUAWIEREIRES] - & Al
I EHURHY ?

BUERHEA SR HUE B ERIFRE o DUT SR EZ O FR T © 28
—H PR U REAR B G S A (TR - EREELCE NI RE A E
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PLETE EHMHERESS -

B o H[EEE R - DS —(E _EE R o BB AL
BREAFHMRAZR  TreE— Dotz e S e
NEERAGHIREE D RATHIRES -

BRI —RE - B2 TR (B0 B TEIROE)
Ji= L WETE F R B AR RE AN L RRE - SRR = (EB K - 1R
2 AU NSRS SRS ERUMAESRESS - FEItav i AL WHA
BB R AR EE -

AT ER oy AURREE _Eall . oA > DUERE Ry 2 - slEP AJSE
WIAIRE AL ZRERR ISR ? SHERAILUERE D) RefEZE > R
RS A oA > SRS RELE AL R AGREELE L W5 -

2 ABRHEHRE 7 ERBABATERRH

A HEER LR E B RE RS (Y > BREASED BATERE
ZE (AAD) BIARERSRE - MR ATV ERENER >t E=
s AR G $h 5 U I F AT

— ~ FH LSRR ovs. Bl

TERG ) JUEEREZEEE - DL AL TS > HEREHEER 2
BERGATAREE © PRI - Dreyfus 74 &5 Al BHER @ | & &+ %
(Agre, 1997) - R OZEMT AN - MEERTAS - 5
Z > B INRIERRE

MAALEREA IR - AR ERFRREEROENSE - £+



FOAME R AL EF B AN g o 1 i

DERETR Ry BT R RE - AR FEHANE L ETIMES I8 A
s B—1m-~ A ( Gibbs, 2006; Johnson, 2007; Pfeifer & Bongard, 2006;
Wallace et al., 2007) -~ BEATT @ SEGRAEYNIEREE ST - A A2k
IR - NBHERZR Mauss (1979) 2531 - fRiE g - AR T RAER
B EECE AR > SR S BB R R T R R

(body technique) - BAUERE LI W B —E SR DLUERAEF -

BEERETT - BEI5#E% (King & Gilbert, 1994) JTHFARA /D
REWT 7T R EE B AS L EREAY A T - 20 Fingerhut & Heimann (2017) &
W ERBRNAS RN "B 58, (filmic body) J7REEIEE
SOASTBELE R - IHAh - 20fEH] VR S ERG GE LIF /A R A
HIEN B 8GR (Alac, 2011) -

S5 — > Johnson ( 2007 ) -~ Johnson & Tucker ( 2021 ) -~ Lakoff

(1987) - Lakoff & Johnson (1999) %5 \#E— Tk » ST EHARLE
ZEHE - BRI FE e E AP EMES:  MPRE L —imEL > FTA
RVWRGCETERIIE - BRe TR b, - TERSL - T -

TEOIE L~ TERAE L R T RERREE BV B RSEEE (40 Gibbs, 2006;
Shapiro, 2014 ) - Connerton (1989 ) HIFRRMEAE L ECEAVIRST » Tk
GG E ERENFEFERERE (WREG) EEEE -

T~ HERURE ¢ R vs. AR~ BABIAIAE

BRERG e A EEIRE b 8.2 FEOKIM A - s 2 H ARSI
TRRE - Ry TR > Se B RS R SR A EE T
iRy FLBLER ST T B R AR - 1 AR A T Z B8t wfE b
R — S RAARN B > IR e AR D BIVEA
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HURIMIBR A - AR By T IRAUFTEY - ASCER > ATEREHE A
REERATH EARAEZR - MEE D REMEERE T BRNE
o U ARG -

(=) *3%Fiw (AcAl) R A 78 @ &Mk
(representation ) ¥73* & (computation )

TR U 46 W BB 5 5 L L T TR 2 Nilsson,
2009 ) - Newell & Simon (1976, p. 83 ) fEH&K#HM 7/ ( BISHIEIE LS
BEE  REANEE) PRt TRR AR 2194 0 4 LA g
LR RAL, - TIPSR ENARE SIS A TR BT EEE R
i) -

1. #F# (representation )

s H A R LR RE ARG R RIIREE ~ BEGRE. ~ PR R
WA B — AR TR - REE AL FVRLOATE) -
¥ AL ZKER » (EREEARRTREERNL 0 B 1 Bildh - 1EZ LA TR » 38
BRI A B ME S E R BRST © B— » B - fEfEs ~ &R
R NS S RIS R SIS (seript) ~ [AIE (vector) ~ i
% (story grammar ) % (Russell & Norvig,2021) - £ lH Nk >
FEHEREI R o AT 5 Al SfERYE 2SS - TRAEES
A1 (Large Language Model - f&jf# LLM) - iE#EZEEEE - L&k
SHM 3 ATFER 2 2 (Kaplan, 2024) -

EFTENE  REOZEEATRAFNRETEN T2 — - M
NERB > REGEE AT EREE R B— > WERED TEHEREP
Z0g > BE R RIAERE 0 WAL (schema) ~ {57 (belief) - B
A~ B - 51EE - DUMETIE RG] > OB REHREEBE - ATREPK

<10«



AR AL FF Q5% AN &R s

EE - 8 CHS PR E RS ) R constraint - $530%
Fy5eik B R e SRF AR ME ) FERERE USIEHETH - 5
o AMERED FERIGRREM S 2T AR (WXF -~ BB - B
E) o FERRLHTRI RGN - (EERMTE R BB S LAE 2R (A EEE
%) Zamil - B RIMEREL -

2. ##EL (computation )

"ETE L TEHREERS R > BIEBEAERER - RERERS
DLAEA R - 41 " =F&ami% ,  (three-line syllogism ) #R% " A A&
SE, > TERBAEEA - MRS TEREAEEIE, o BRI
sPEAT R - 1 AL EEEER "51R ) > SRASTEMREY > 01
= 08 B HEERHTEE -

(=) B &I (ot ) PRI FE  RE ~ RIopl

AL RERVE - BT REC BARREARAEN - BHENE
£ BEFR R AIDE = FEFAY7TE) (Clark, 2008; Gallagher, 2015; Thompson,
2007; Varela et al., 2017)  EfEAE ERIREAEAGER - LEGRAE
TR -

1. B

VANYY

FEEE ) BRAM A SRR B A R R AR 2 R E A
o —EECE B A HEZE TR 0 TR Ad Y - #03
o N E R4 T R GG Fhe b Lo e kg SR
SRS oL 0 T EET SR BB R o AN
> 4 (Von Uexkiill, 1934/2010, p. 51)

FE > AL E T BECEERNTEIKG - - (EEEE%

T

=5
)

11 -
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G R E AR BEITE) - B - HWE—R T BRER
EREHRERYZ 28 B BERAE RN T g TSy -
Nt - HEHES Z HOESE WS ERRAVE LT (educated
attention ) > Goodwin ( 1994 ) fi 2 B " BHFHR JJ , ( professional

vision) -
2. g

AV R ERE R - WP RIUEE Z1T8) - DR
4 (bring forth) [FEPFHIEJE » DIEFIF (Varela et al., 1991, 2017) -
W R R EIBIEYI% - RSB - JTREE R TRE, -

TR R ERERNRNE - DUERE TR RG] o TR RN
FRgEE + 55— BLAAH) - Gibson (1979, p. 135) 3 : "%z ¥ & ¥
E#&@@ﬁ%ﬁ%éﬁﬂﬁ%*ﬁ%ﬂﬁ%iv#{ﬂ*JoWMm
& Byme (1997 ) &&= £5& " F B A 5 CBI S B 4 B2 5 -
Machiavellian intelligence ) JZENY) EAFE5EAVRHFEAE ] o MIFHEHEZ
ZOFHBEMER BT T A ) Hh—&R - MECEE T AR JHEAK
TR B MEEAF RS  BEEESE T E T - B
% e

B MW o T AEE T ESERRIE A Z sSAIRHY - 4
THE 85 - 0% > RILECERDEHEESE "ot VRGE - HE
BAE R TTARMS - fd0 - JEREERAR N ETDERE R - %
BT FHAFERERATE BECE 2= HAYEE4ESE (Scribner, 1986) -

ERRECE L HS KGR L YRR - LB SCFRa Rl - BEERE AL
HEAMBLTHRGEE: T 2RF 7R > L HEFR 2Rt > ¢
BA S~ F it > o d B RE K SHARE Y 004 PR

Fae AFHc™ 3 R aftd o R A BB E RS C BBRIoRD Rt

c12.



AR AL FF Q5% AN &R s

% | (Olson, 1986,p.34) -
3. Al

AV EEERE > EE RIS - Al BR - (EHEEASH
CHIARF » TSR BUKIEEE (Sterelny, 2003) - Al | fE—H
BITEE NS ERPRIREE - NIRRT OuaYyaRss - [FRth3s s
A RES AJESAI SR T ERAIEREE | (epistemic environment) - FlEEE
st LRSS (Clark, 1997) - MEELIFERZ —ERANS
BB > WUHTREIMAER o« IEX0 Clark (1997, p. 180) Ffraf @ [ v i criig R 4]
@ - BEPORE > FLAPA T EEE TLTERF o

B ZREN=MEEX : Al Tt AFFHRERIESR LS

EERCE AR BB R SE RV G - ISR A B R ARV HAR - HE
RATTENZ DA - SfE Rt — HAR - (HEUESEE (RYEHE) -
RO Z FEE IR - FE AL AT AREE S0 AL M
B FERERRE - —J5H - AUEEA NSRS TiE, - B
JRBSTIHENE ~ VERERIRER SR A RE AR A - M RS
e - S5 - NEREEERE TRER ) - RAMIEEZRSEH
I EHNFRA LRSS E AR - SULWAGRFERCHEY K
AR > EERIITHVECH > Hre st i3l s - fRiE(EEfiEE
o EREERE RN ERA LB TR - R EEMEE R
TEHEE EA %/ DR -

AN E R W E R - 55— ~ ATAARI AR SRR 2 226 218
HERE R ? BRSNS - L Al WERM BT - SEliiet A IER
TR A E o BT T REEE NSRLL R (B3, - ISR B &

{13

il

.13 .
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fatk? = NEBR Al 1% MIHFAEREERESPLEER ? A
S SRR AL (DE0EARRT « SEENIZLEHIER T - A L8
BT B 2 RE (A HAE nT HURRYRYE 7 iR A fEeR - ACHTstE Bk
Al M REMVHEHES N 2585 - TR IEEHAS AL B HATEEEE 208
[ > HE—Ei NEEREAEIR AL R CHYBE B ORES -

PURr = (@ 2Eam AR AT B AR I FREL S Al AEIRRE - I
PR —IRRE T - AL FIARHEHIREES -

— ~ i@ (coupling) J&FRIELS

TELG | OB RAYIFRIH AR [REERE 2 BT - BRI o TRAEY)
&R - BLH A R B JE 2 L & i 52 EHYEE ST o Thompson
(2007) A TS, AP EAYBIRIESLE 2 R EEIRRR - [EHEBIYIER
o AEIRIEIREE o IENBAILSEEAVEREM: 0 TR A I o i R
BRI R 1oF: 32 ﬁ@%—fﬁk}_m@ﬁv (structural coupling) - 4p3 % #
£ £, (FLEAp.204) -
HEgms > "#Ea ) UoRBEEEE - —& TEBERF
(situated) - JRB[ > BEE EAGFIEFTERIAH B MR ~ AT AKKT - Ak
ERHERE - EIREFRATENIER T EERS 2R - HAEYIT
= BRIGEEE 2 E - NAEYAS 2R IEAR A5y - 240 Gibson
(1979,p.128) firafi > " 4124 (niche) ¥ #2245 > @ 2 b0 E 7
TRANIA, o PIIMRES TETE, - BEMENREYERE
(WIS ~ B2 LAY ME (AEYIRETE - BBES) HAOERI4S
R MIHME MR A ER AR -
it (EEFERCE A — W ZE RS - FE L fEA

<14 -



FAME R AL FEF BEE A 8 R g

Birtgh o A TEEZNVFRERR " R Ba B TR
&— | WA IHFZ - Dreyfus & Dreyfus (1986, pp. 30-32) HEELSCE G iE
oy By Fial - Hoep > 55004% "2, (proficient performer) Bfff8E 4K
B o AEREREESGHRN  (HARARETTEH i‘*ﬁk%&‘iﬁ%@tﬁlﬁ 1T > B
[ERAERBAIEE - HETE - HRNELRE Mheive 2w/
Boshe 28 5 F] %kné@%ﬁﬁimbﬁ—ﬁ’@/%#iﬂﬁ
I pE R Har o ARt Pz A Fadrdgrd
Ay 0 APger AR IR © ) Clark (2008) HIREAGH » HLAIR
EERFTRUERS - &5 0 R TR D) HEEER > (EA
BLF RO B (B 5E 88y T T8N E RS, (agent-world circuit) ©
S SR EHREIREZ T - NSRRI SR IR B -

HR o e — A4 A B RYEIRR AR - (EEGAE BLIRE O By
BT EERERE L ZRERTE » (REFE O ERRE B b - AR
INETRE - DaEEE# 4 (maximum grip, Dreyfus & Dreyfus, 1986) -
AR TS ITRERE - T £ o3 £ 8 LD A Mok
Boad VW REFRADE > L RE AR AR o (Beer,
2000, p. 97) #AEZ - SEEIZITEIEAIH SRS -

AL FHFER R « BEERIANETE) - HEEGRE R B A
EE%  BIEMBET TR/ E R LG R B - £ SR N EE M E

St (EEBTEHNZEETTE) - Lave (1988) 5T HE AEEHE

1Th  S3E NP > SRR EE S A Rl > MEgNE
MMESIME > FREBELIMINE - A5 EIEHEME - AREEmLE -
Agre (1997) {58781 AA " BIEAIME , (improvisation) 4§/
HRAEBEEEAIAZE (Scribner, 1986, p.23) &R » TEIEANE | F2
HRERERRE - M FHERNEN E RIS - D

I

.15 .
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P IRER AL AT G AIEE TR AR A B R ik B0 1 R
A o FARAFA TR - R R0 1 F BN RARAL > &R
Wenfaias 3 o, ([FR5[ 0 p.23)

oA > BE NEENNTEEY) - BB EE "SR, -

FENEAIE |, VEEERES - AlE Al SUAEEINTES - AL R E 48R0
BB AR B RS AR AERA - E4 0 Al ik TEEER
o B TEASERTFAE RO | (Varelaetal,,2017) o ¥}
TAER - ABHE H R —EREF R - BEEA LESFEENER
PP > BERIECER AT -

DEES2EMERA RG] EReRGENE TEBRY ) o SRBIEHRE
ZHEER > TR EIEEEHE S ESAIIAE - FERF - EEHRE - 28
FEEE NSREEAIE - AT > Al 2440 ChatGTP R E{FH]
HEAUR - HEEE L HERBEEE - 8% THE > AR
7o WEESE B TR HEER{E - tAREE S SRR
SHAES) - JRR > CREEUEEE > AIfER THE ) (RIS - 0k
T -~ SRR A SR RO IR R G R RS - IEREIESALE
A& EE) o WRAL - AIR S a8 HEIEAIERRE JT - % BS R
Al BRZ5EM: o AL FiRR AR B TR R K REE A 2 FEE R
BAR FRIRE AN - SRR IR B — e B - AR
TTHE=EL S (pattern recognition ) » S [T {5 HCAE S LMY (B S22
U (Dreyfus, 1992) -« Swidler (1986) KItfEH - AFIASRMERRE
BAATE - HATREWE SRS 2 e o REHAE LS > TR
A AMARMECT " SBAYEF (cultural idiot) o TiSZABAIEFZ50)
AN e S EEIE -

sz SR e ARSI S - ALRUEMLE - 175 —

<16+



FANE A AL FF @IS £AT R & RE i
PR -
= BAHE RS

BREAMEBHS RV 2G> SRR TR GREETHE
ERAERE TRAL, - B TR TR AR AR 2 5
o REEEAEERNA G > ([HAERMN

DUNE e - ATNH ERATENRE - HRREZER > BEH
MEERENEE 270K > IR E (GG R VS T F U £ R
L ERAG - ETE A BERILGEHEBZFE -

(=) ALfeF i Aea e f bt

BE L AUEAANEE - RERENETEES - (HAERERE
#ilE - T BUEHERE S o BiEEEs A iR A A AE
& - BT HER A

— ~ ATJIE4ERE ~ BUAIESSE - RIS T AL DUREREX ~ Bi%

*ER?T@;%ET SR S R4S - HEEATE - EMERTFERN
FEEHEEN - DRE R IBEAAAERENE - BRI g5
iy T flgdEE SR | (technical unconsciousness, Hayles, 2017 ) e

B REEEWACRR - Al SEEG T EE BT HE
ChatGPT SEECZFIT 10 JK - W A{ERE RS bH R P iR AR
BEIE o (€ TAR ~ B2 WIS ~ TR > FLAE T S B AR AR
LR A - BT HERENETTH EE - B I e AL 12
= o Al A —FEPHETF &R TIF - BEEEAEE X oth ~ 2Kk
ERITEABEHLMDIEE H E4 - S0 - BEAREEOAE T - L

TT
» BERE
% IE(E

« 17 -
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HopsE T AR AL BE o (15 DUEAR Y A e NEEBIAIES
g WE/FE4E - WEAHEE TIEART ) -

FiE— > AIREBRETERE TR LS » FERE - 40 AR
H 0 R E NS AR A ERRAMEMBNESR > BREE2A
AER AR - mEIRIR AL EMARNIRS » Al BEfTA L
BhAmEn - IR AR AZEAVEL (Pentland, 2008 ) - i AJHFE
BEEJIRT R » S NFEEW "2+ > AP R g Al & 2
¢ pe] eh- 284 | (Finn, 2018, p. 184)

(=) Al oA % Foanpedg

HEZR Al 5P RN G iTvA &R ENEY) - &2 NiEEE
FABRE GRS o (H BRI R0 - IRERTEENE » WIS
T miEtE Al JJAERE - (t—RIR > BIEEM A REME (long-
tail problem, Mitchel, 2020) o DL—RIEHEHE (T Z&F > 2020 46 H 2
H) Bl @A pg E—E K EHE A IS - th— BT RAYEEZR
K A TERL, (Tesla) HEHE T EE > [FINE @ NEHH
T B A B LAY S RN R R AT &R - -

i Pt REBRERERSE - At - HLUT ZE%EER
:

FEEIATEPE & D. Rumsfeld KR E=3 : (—) ERINVEA
(known knowns) - AJDUE(LEL T, (models) 5 () BELHIAY
A Ml (known unknowns ) - HEE EEFHM 0 (=) RAAYKE
(unknown unknowns ) » JE(RAEFREEF » FEHFATHY IR L ER 2 b
(Thompson, 2022) - ifi Al TZAFEERF - HIBETTATREARAUEE

<18«
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= ERE - R T CRNEA ) SAEREMEEN -

"R BEEAARERR » A4 5t Al fAEBER -
Smith (2019, p. 32) 3R : TEFEHE Y > ERA RS N E iy
BB e DR R RN A chd i BARE R Bl g0 Bh
fwma e AL REEVHEFOEME - IR EFEREE RS - Ingold (2000, p.
242) DU BB s 2 AUt - IEE R B EA BT R AR

e B R AR RFHEE 2 LG KT
K engit > X3 2 KERLERE R 3R A LiES
®ox R HE MY G BB KRG B
E-A L a AR SR L A

SLH > M EEEE T A ERE o N RIS AE RS 0 —
HEGRTHR ASAEIL - FEEHEAR - B sB52 Al mERAYE
—(EEE - N AsES PR T RE (representation ) » W[EHFASH STy
(9 NFERA{% (interpersonal; Halliday, 1994) - 40 " 55RHE | A1 " 352
AR ) WA > EREEX EEFEMERE > BEEERS—AN TH
&, o HAIRI S EEZEEEN A ER S » SRR GER R
EARERY o JRAN - ATEZRATLARE - (B8 A RERI G 2 BRI A
B (Er kLA EIR AR RGE G E N EHAYEERE -

[EHE > AL AL TA B A SCEHE - Flansti R A E R
TafaadaE R 502 A EEHMRAY IR AR TERRAA -
TIHYEBERES A FARE ) ERFREASURGERRE » $EHERIT - WIE AL
ZFrR o AN EREHEE Al HAEREERERE - UKAEE L
BHZIHE » ENEEAEE - BWECE 2N THRE - S HRTE
4N (Bruner, 1990) o

.19 .
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2.6 vs. 5

BRIEGTESESRERETIRESBMAZLE - WATHTI » 5
"SRR R AR ARG EELZERAR CREE
2015) - Johnson (2007, p. 19) 5H @ T & g &v® KA » 11 & A
i PRER LML o DUBIEFEE LB > Dreyfus (2001) 5
o AERATAERRE T & ) RIS (FEERFRERE TS
HHRAE - BAERKBREZRRER - BEESR T E#HEOAE - H
It > Dreyfus 588 "7 ¥ BR3P 2HIT > ApROTHE - L 2 E- B
B2 EREEORAGA > » ARSI EANER  FHFTHE
i, ([EE5]p. 216) - #EY - THEGHE | 1Y Al EEDIEE H
KERHI R -

ifi AL AHRERFSE B SR E] > B AL 23]  \JHAV R RE/KEE - [ERRE
BHSEHG © 41 Haugeland (1997) Z5% » O & RFHVEIEA EIRRAE L
BEERZ N 0 EG A S RGELERET - Brooks (1997, p. 417) HI5&3 -
FB GRS RVE A REEVHIIREE e > BRIHAEZEM " - & 2 F i gl
fafid & @8 o Pfeiffer & Bongrad (2006) H#EMi{E:#% @ Sati¥es \F
7% "4 Ny (complete person) ¥R - JREIHEEE A\ SEETER T NE##RSEE
o B AIMESHS » EE AT ERE -

2R AT ANBIGEA T 516 - OB E AV E A HENE ? $t
LRG> Godfrey-Smith (2020, p. 270) FrmEEBEE » MAYHIHE ¢
TRNARNRFT A YORI Ben g LiEA A A E R hI B g AR
BT e, (RMEREMEERM) - JREIFTA LR T & &R kw4 2
PEfeimdi#z v - MEZ  AIRIEEFHSRE  EORAF AR
BEREARE - AT 2 RIE R EE) -
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=~ FHRER (R ~ BRI ) RS

BT ER A — RGPS B RE RIS - SFAE AL RIEUERE AT SR
af o DA PERIGE ~ s R AR = (il AR o -

(=)

BRI SO RE R SR AR N s 55 BOR R AR -

AIETEE] - AUZCE ORI E - 85 - 508k - o
B HEE I AR - aRE A ~ REGESHEA (LLM) % -
HHEREA FREE - FARAEAIRER » 0] IR - FIETEER Ryle
(1949) HY73H - Al EHIAYE "B, (knowing that) HYKIE -
ARINEE BB EARRIE - BIFTEE "0, (how-to) HYRIER -

TAET L RV T IR TR B o DUBTRESR R
Bl > SCEAETBOAE T - WIEH ZEZ BRI - AT
BE > 2R TR 250 - BEH - BEBE - SEZe &y E S
HIR RS NS - iR P 2 SR - RERAIRSTTE) - BB R E)
IR - iE s TAnfeii, AYRIEE - HER R n Ry T AE
L HYRIE, > BRIt Kirsh (2009 ) 2 % " HIEK S = 69850
(knowledge-rich cognition) > fHEEEELIFEE - fHEEZ T » Al HEE
iR TREEE ) BVHIER - BUUE Kirsh (2009) FREEAY T RIECHIIHY
#0H ; (knowledge-lean cognition ) o AT FiRIAIASH WA — EEEHE -

ITEARDIHFEELE A JHEL AL (YRE - Hig F2EmEE © AT FIA
SRR » NEENEAEAE - ALAIDETERE -

«21
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(=) &%

EREmRAS HAFE R L HIE - (ERE R AR E RO ATRIE S - 5t
EREMS - Al IS &R - Smith (2019) 5 - AKLL T #)
Br, (judgment) Hf » Al AfERETE (reckoning) - DIEEREEH X
Lo T ~ 0 HENRSR - BRSNS - NEEAERGEIATTEE
11 RERRAIRIRRB A - BB CHIFTERT R ~ sHEATRER R - H AT fi
EBABE R DU BRI ARG o A AE AR AL EATEh S Y
&3 o H] Haugeland SEARER - Al fE5HE A NSETEMELAVIHES | ERA
KNIEF (they don’t give a damn) ( Adams & Browning, 2016 ) -

Thagard (2021) % NS RERRAESGETAE AT S5 EFTH 28 - 45
AT Al m[REf AR NPT ARV AR - Al fEBLELE - TRARATH
ErARIRHE £ - 2PERN Rebg - S NEFHUE - BIEEB D& RE
HARGVEE b R - B - R > ALAVREL Bt HUETE B
1 C ZfE - WEPHEM - Praf &SRB HIERS - FIREEZ B/ M RE P Lt
HAT Al EE =Y T AR E EWIRIAT AT -

PRI > BeEF AL AR A ZE A FE M E YR BE 24 - IEX] Smith

(2019) FrE » AREE AR LA H B 2R BE AR A 8 A S AT © {5
i STEm Al ZREEHE "ML - T HEREE ) SNED . RMEEN
E5I5% - FoRERAE RN A - B0 - BETEIAR Al ZRAR
FEEIENVERE » WA ERE -

i~ £ Al - BRRIMERAYFIEEFEE D

AL ERERENE - RS TR EER R R T
5185 AL AR AR -

e 22 .
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MG HREER > HogefAd e le) k&2 Re s o HE
UERFEHANE - HNRFERZENHRME - SRKENNRZEEHIEE
71 BAREARER (L - SRS - SR EKRHIPRE - 2=
HEALHYETE -

RIELL_Eatam - FAMTBCE—S @Y - £ AL B - DL R
VAR 7 VR B AL SR URR R 7

— ~ ATREVR AU RTHE

JeitfE Al BURTRES FE R A RS EERIRIERANIRE ST - B - R
FAERH SRR ERAY AR, - BIURAECRy AT YRR » TREL YR &g
MIRASERE ST - BT R2FIRVRIERIYE S & B B i % - {BFE Al K
R BRERETT AT REMEANTIE A SAERRAYRRK -

A= > LA TREL  BIE T LIEREAREY - AL HARAY » |
DI Ry &R - m] DUPRARAIRY - ATFRATRE R DA 2 - 1 EL{FS B4
Fotiifis T 346G ) Bb— ARG AT > ISR AL 2P DLRT Ry U -
e EERMEESAFEEUIRG - LPRENEE -~ #F - 7
B orfr - BB~ AR RBEFLIREAE AR TIF > 52 Al HYE
TH o R - 72 ALBFAH - B - SRR CIFET R AL HUCHY
etk - 15 8 SR DR R -

AL —BAsaIR AT > 52 Al B BB TIET - A L%
BOHERE AT HET A RARK LAFGESAYTEMN - Bt —3R 5 - 23
FHIGIT- © Marr (2024) f5H - A2pkat AT HFRTE - DUN TAE AT RERNRE
HR ER - WEAE - VIRRE GG - BEE - RETH - &t 15
W E - IEEEE - RENAREE AR - Y - TANAE

.23,
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FEGHRMER - S TIF R EE R AR -

— ~ AlRER FHRYRRE

AU ARATETEA (R EE RIS BRI RE DHIAE - B = A
%fﬁ EERPF AR B GE 22 5 » T B R A AT B AR
o AL E 2 — AL SN 830 15 Lo pE SRS (U HH S PR A BSRERE -

*Féi‘)fﬂlij{uiaﬂ‘ s > FMTA] LAHERR > ATEEPRMER B — B RORIERRA
B (B AES TR N RSy B R4 s - A DU YR e TH H ELER -
Al @GS (reckoning, Smith, 2019) R - HAIEKAIZLL #5550
sk ) (lean knowledge ) FyE - ZREA e - EHIETRIGRRE LA KA
Mo ®iMEZ > By Al (VERNTTEIARE RN A ERdimiEs]
AV EA A A RV EEST -

=2 ABUBERVEREALLT AR

F—o BRERER T REZA, o MEFUPEA R R B BB
QU BERAIANE - EMERESE PREMZEE - MIESEHLEM
e ERIE A ERYEIREIEAE - b —RRE R M TS i R L S B
o BB RN AR RE R RAlRr M - SO e - seREm e L (59
BREFTRE & - LHIBLEME BERAVERE - 2ESEIYABRIAE

C A FUBIREERR - MR FHRE AR SRR - JRR1 > ARIAEGE A
AR EWENRER (R - 5= R Al FREAENE - NEEREEEL
T HLISEL (ineffable, Smith, 2019) ~ tREELUELIEHRAN > [NEEA
%Zl’ﬂ)\ AL -

- BIE AR R AR I A T W ERERIE] - JfIEE

—1I$ﬁ%ﬁéﬁ1ﬁi'? o AR AL MR - NERARCELEEAREL - 8

S A B

>

Ehﬂ&

.24 .



FOAME R AL EF B AN g o 1 i

MNIEAARRHEL SRS HIRZR - [Fiy - KRS © ATEZ A
HHRAVEER S - WMTRERZE > W T E R AR - 2k
& NV EE PR -

TEAAS —F58E - AL NBUE LS E— P N AIEIRS - (R
IR DIGE B R IREIRAHT RS - MR AR A TR RS (Rl
SRAIRHY ) MRS &ER TR > AL (YRR - HoRAP R
2 BIEEl  gWABRE R - BT RS - BERA RS

fE - AEZ > NIFAOEIRIES 2R -

FRIZLL TS > 2RI AEE SR R B > SRR ANE Al 23R
i o LEIEME G - ot o PUE TIER&B > STamanffn Al 7y
T - ERMEN NSTE IV EZERE T ? AE A 2 ALER AT - 37
N E 28 (SRR - HR FROTREBLAOMIIAIE AT s pe sl
FIFEAE - IR ERE R R 27 (552RET) -

B ~ AHEENMRT 5 4E ?

— ~ BT AR R

NIRRT FE SRS - ARIBIE S a8 hn - NBEAERE I A T8
REZRSAMHEE K& ERY =0 - NEEL Al 2 R TEIRE R Z G 4 -
FE L AREGFERE TS (Daugherty & Wilson, 2018, 2022;
Davenport & Miller, 2022; Engestrom & Middleton, 1996; Lee, 2017; Malone,
2018; Perkins, 1993; Sanders & Wood, 2020) - HItEFHE » AJERER
MR R Z R BN ~ PIFIERIE b > RIHEET 2 TRV E R =L
A S P B 2 B PR
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HEM o TUARA ) FEREETEEEA] (Shneiderman, 2022) - A
THEREZRS (W) FHYIR - AZHEGEFEKMAE - FEEIE
AR ZIEH - BRAERS A -

DU FeAMDAHT R R flf 25 - 45 AR TEEV R RE T 1A » il » BEoRaH
HYE » FRMEIE AR AR BT 38 - B ATl AL i3 © —Z&A
WeZA Al 2 & » S8(LESERRE - R A AV EEEEE - 2
A E -

(=) * Al s i % ¥4

HiE TAF > TEREER ~ o ~ WEERENEMFIEE: - HFEH
AL REAETRZ & > S B TIFRGE -

1 ZREE

B BLYERE RSN L AL - FHEB S FEEHIAE4E (Salter, 2022) B
ERHRE) (data mining ) £¢fly - {8 AT E R RAVHIES - E4 %
TTHVEEER - KiEiEE AT EaES: - fla GERIHEE ) wE
FERH G B - A AR EL— AR - (HA Al (Fr]sREEE
ZIN#EEE (Bright, 2016; Carlson, 2016) o

#Ei Al ERRTLUTERNEE © (1) @58 - Ak
Newsworth 5TH#|EHHRIHEON SRR B R ~ JUFRECE: - FFHEE R

( Diakopoulos, 2019; Magnusson et al., 2016, September 30-October 1) ;
(2) FHEFEAS - QIESIELLHY Tracer 24 NEMT X (544 Twitter) 2
5 (3) HAth#H4E - 40 Global Data on Events, Locations, and Tone ( f&
T GDELT) EHIZE i HerEsi s 200 (4) e &R WA
BRI S B R B o AR R T T RIS B R &
(Marconi, 2020) ; (5) #2840 (FEREIHE H) 1> 2016 FFEEIR

« 26
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BERARAIfE A e R A S SRR R, - ProPublica it 2017 =t
es R B e R R B (LIRS S HVACER -

SR AR AL IFh SRR EREITE A 2R > |fE (1) BEK
BB AT SE > ST EIAE A R SR > SO AV
%o (2) (A "EhEfE ) (motion capture) ~.(EE[E (EEG sensor)
FotBkfE - MBS AR ER YA A% (Marconi, 2020) -

DL EREHIRAEA - EEEHRE ey - BERRAY T8
HEERE BEIZMZIT - B HEMETTREERA > EEHEE
SHTHTHIE SR © (HAURT R By i B e R R B e R g —
/INERGY o BLmEEENRF 32 ARV E(: - (EEA AL S0 A DUE— D 2RI
B EE > BEASARERENHRS - HETHE - B0 Ak
sl IR R (L (Pentland, 2018) » SfE & T S F 1 F2 Ay A PR
A4 (Manovich, 2020) - #RH]ER Ry BIZRHS

2. 5347 ~ FEEK -~ 08~

Al 5 —s8IE Rt & [FrELER YR AIE - HERETD
M~ EE¥ - B E B BB IE - HR EZEEN T A
T HEE LA Al e AEERE - SE B MRS
B 1% - 41 Organized Crime and Corruption Reporting Project ( fif %
OCCRP) ¥ &LHEEAN[EARIFHYERER @ HHBUE NHIHE &AL - 1B
WEUEREIRIE -

B R B Al BRI EEEHLIEG AT - AR
PURETT=0 0 (1) 08 AR E TR R m i SO Bk W Ty
%85 > 40 Diakopoulos (2019 ) %5t SRSR ( Seriously Rapid Source
Review ) A] 7347 Twitter {8 FHZ VAT RATE] - B RESRE S
> EREE S (2) Bl QpAETATEECEER Lynx Insights
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2% MEEE AT RESHITHSE S (3) (FHHRS  EERST
W "R {E ) Coutlier) - WIUIEZHAYLREM - KKERERS
( Pulliam & Barry, 2012, November 27 ) ~ EEBNEEE K E B9
( Diakopoulos, 2019 ) % » & HAF RyiBHbRTEAY 7 -

3. W

CATESE ) FROAENE - —(07E 2017 SRR 14 ZO0TRITE
AR A 11 ZESIABEEEFELYE (Fanta, 2018, March 16;
Graefe, 2016; Kolodny, 2016, September 13) - ¥z b > NLABEEEZ 2
i o AT AL PR E B RAER R - B > BAEL B ST
R AT B - FH B B A R R A 2

ChatGPT HF1% » mlgE D IIPH E AEpHYERE - T H. - 2%
2 EEI R R BT o FRAMTHEN - AT AIRE e fl 4 DU T 26 EIPRE ¢
(1) F8YL Al ATBRAARESCE ~ $tHAERS > AR EE &
(Baron, 2023; Lee et al,, 2023) - B&SEHEERIE T - IRELERULIT
f o 41 2015 FAHLIIFRRAFEERE " BERBE G/ NELREZ I
) BEHEE (Aischetal, 2015, May 4) - (2) Z#HG(E © Al A[HES
REEEA &R - 2R - 20 Wibbitz, Wochit "] DURHR SCF HIE G2
& - BEE L E QLR HE (Chua & Asur, 2013 ) o ARER ALY
e > 2024 LRSI ALRIRCR E0R « (3) A 80k © Softhiiy
ChatGPT Eff "¥2 - F - 81, HYREST » 8T N2 EVE AV RLA 7 =X
(Metz, 2020, January 8) - RJLITHEAHYZ » BR T HEEMIERERE] > AR2K
Rl At o] [E R AR A 8K - AR RS - $RHiET e - SORM B -
"EE L WTRE R ETTRER RS o MR S ERD BN T AT RE A AR
PR -

.28



O L AL R R @k b AT S i

(2) “defrpe s 235 % 45e0% E0

PLESTEmBEs IR nl 2Rk Al 21T - HHINE » & T HEARK
fAfEZ FaoK - B A AR BT R RE » AIREA LU T %A ¢

1. Al &

I ] L IF B RTHVSE R3S - ALRHEARRME TR » IR REIA
BEAFBEIBNZH T - BHRETE  RRETIFELHEERE Al
HUEATR S, - B REE T - AU 28R TATZEE | ERELT
IHH -

(1) EEEH# (computational thinking )

NI B Z BRI - A2 TS TER R B R B - (EsE RS
[ E RIS R - W LI ER LU TR RE - Bt B Al
V(R - BIRZREERE T HAME - BRI T AE - X0 5
BEEEGE > B (a) MiRAL - (BRI - FETRHEEISA - A0
EIERAE—EMSRETE - (b) BEzb © WPFEE - dOA ~ #ilsi R
B FEBIHEREME AT RE . (o) B - R dmEE T1F 8 K
FBERERALTS - PR 2 3 7250 (Denning & Tedre, 2019) »

(2) BE¥I=E (data literacy )

TE#40 Diakopoulos (2019, p.249) Frzf @ 4o /258 263 » TR
AL D Fe- b RZERS - BREFOT RO o ATEIEEIEE
ez b AR EFR R ERZEE (Herzog, 2016) » E{FHEE - #f
% R I B LERIAIEAIRGGE - BEEE Y 0 L EERFE RIS
B AL ~ BRHERRRIRERIE AL © 55— - MR » BILMES AR
YA MEtERATF 2SR - IR T ER LRSS - £ BEE

.29.
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(hyper reading ) - #fHZ$5< (Google f& ) ~ BHHTHIE - fFiH
(skimming ) -~ %5 K HEEY (Hayles, 2012) -

2.4vm (interface) F7EE

(& BAHISAERE Al REAA e ARER - RACHEE R TIFET
ARy TEEREA L NMERERFRM Al REMSIRAG, - BERAEER
k. AL FISEISEE ST T THHRE 5 o AVHTRERHYE - HERIE
£RE - ARER M TR By TESIRIEE o EREREIR AR
HORERE - tRLES - SESLIEH] - E48 TR T ) AURIERELRE ) - 2
EEHEA R R - BERNIASTTEY - BIEAI(E - DOEF( B HR A SR
Fit o B HRREEELITIHE ¢

(1) ##AH

SUEEH AL DVEHERAEAIAVERRE - THE AT AYIRIR - J7REAATH
& o B0 - ATZIRPIISRE R - ATRE A RE R ayiER] - HkEZE - 5
EAREREFHIEZ]E (hallucination ) » £ RN E &/ ( Christian,
2020) - [t HEANMERZEEFFIANER RE - BEEEMHE
FlZZ3& (critical data literacy, Pangrazio & Sewlyn, 2023 ) o

BEA - AEIARSZ Fiffrat - ATDIREHRIETE AT - Z ARy T
8% (model thinking) | - BHZEABEGRESR « BHER G EHYRZ%T7
#.Z— (Thompson, 2022) - {F /8B A » BRAT L FEREDNEA [E] S REAI
B AR el At Ay T R RE - ZR[E 2R - BIELEN(E -

(2) Bt BB A

NEECE e HERSED - PYERRAE - B £ Al #F
Z ATV B - AJHRCEZAICTISR AL 248 - 85 0 (1) ZEfh R Ak

«30 -
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Bl (2) Jlk Al BERBESIS RS (3) MM » BT
RGBS « DUBIE RSB H] - AT M LT S HT T 3938
S FERFET TR (template) | fi: AL E23E -

FX - {EE AL RGBT SR \ IO PRl AL AR ER -
ST~ BINE R AR - (ERAEHTRI T A G E A - PERFEEES - 5V
£ AR ALFH - T H - NBCEIER AL ESSERAES B TR
Sho o SPAEECTTSENE - QIEMRR - SUREHE bR -

(3) 32%% ~ fEfH - 7S

AT SWIH S - AL EHREEEA ~ F - I - i - U5
RIAMEN > HAEH " Rt (why) | B D40 Chow) | EZA{IHH
ANFsC# (Diakopoulos, 2019) - [EAh - BS{EM K Z 58 = E M 75 B (4T
GEvEARRIEERERE Y] - (EHAT Al SRS IR R BAYRE SCRIE - AT
AREFETTH > MRS SN E o A Db AT EEER - BRI
Al AR LRAR - o s Ae > FEABEE T
B~ IEMEATE -

3. TEER EAS R fEE + AL

TEAS TS o o] LAES3R - ALAYE{E K HAEEA R SE - NI
[ERHEES A AL GRS S - ELRCIBHSREAERY Al B2 B ~ (H{ERSC
b BEREMLHE L BN E - BOGER - WEERAHM: -
1B ALIESRSCR - Ak Al 288 - o] RE &S = o IE A\ BB > LA
REEFEMEAAL - AEFEE /A HWE - NELUSETISE R4 -
RIEE - WrEdHaRs [ Al HABRIHIRREE © AR REE 2 ik
FI Vs 2

FE L Bt AR ERRI - - 20 BBC ITHERE Al #H

©31.
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g FEE TR REEMTE BRI EF » st &E A 25
(41 A/B testing) - ZETZEPALHETREIAVIERE - MR HEREE S PR HE
BT R HELTEEE (Vaz-Alvarez & Lainez-Reche, 2023 ) o

% Al FRFBENERMA TR | = XE:R

JFES: B NI TE sefg— Bl a A - 1513 A A Ve e Bl
SRV E R o B RERE(L - RIE - AITASEAVEREEa—
B WAL EERCE R E R > B APRRR (5 - EERNE - A8
&~ R RS o AR A R RE BRI SR - AR —1
ST o AHBHAIERAS RN R - REEMTIE - 4 REE TR IR
P o

PUN R DL R (25 - RN ZA G Al 1R SRR RIS
Zo EEERAREEE A

EBERTIE HAVIER BB A T R R AR AR 4 - B
BAVDIRE - H5 [RFTEERERAVEY) (Noe, 2012) - IE A ELE
RE(EHF - EEAERIMES - Bian KOTAERRE IR R > R ATEHR
BIRYESE > W/HEEE > SRETRAREE - EILREEE RTINS - fa
EABEBSH S AE T 2R ) 5T A ZE , (Esposito,
2022) - BAILERR "ERE ) 7B AT E VI DB - e
FAWTFIE TR ) BT ) SR Y SR > WOFEITE—E
HraBat - EHWTEE -

©32.



IR EONEEE EFEE L e S

PRI » HEZAE - (EREEENAERC TR AL 2 > BEH
e AR TR ERE - fEa1 Al B > HREE F 2y it
o REFIEFTE A £ (Lachman et al., 1979) - " &I5% , Z/BLEAE
eai Ak - Bl bgy R ANEE w2 - 4[E] Huxley (1954, p. 62) fiff
ST h-BRTIEY O FEAMDE F > LML KT hA OO
ERVFE CES R S I UE N 3

2 - EIEAER NSRS T - R D (Agre, 1997,
Bruner, 1990; Clark, 1997; Dreyfus, 1992; Gallagher, 2015; Johnson, 2007 )
EEEIE— AT - SUEFERET - BRI R R RS R AR Y — -
ATELRETR - HE S AR EEERNAE - FRlEIEAERAEEE - A
{a] A B4 2E (Christian, 2011; Lanier, 2011; Smith, 2019) « AXi5H!
SRR ARNE F AT A IRE T B - fRTE
BHETE - BAEEMERE - HEWIEREE SRR SR DS MY R
B - FLEHET S - P EIEIRR AIRE - TSRS - BaEREAR
ARBRI S ERAYAIEE (Chung, 2020) -

FEAN - ERERARRCEE - HIRIVER] » JATVHIRE % - &2
TREHAYNIZE 7 AR MGG (Hesse-Biber, 2011) » U1K EHE 73 17 HIZ
RIS S HapE R M BEERY J70%  BrIEEZA - BRI Al AU T4
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BERREEES - JE A ChatGPT - St 8GR 2 Bk (Grossmann
etal.,2023) -
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TAEREK  hfEREA AR - R TAEZ AL ERISEARES - B(E 2ol
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(=) sz TiA s & AL+ 45

BETLDA N R AR ARG Z 4 - ALUT =BT AEAPRET
Bt LA ERBHITAYESE T — RIS B A IR
TR NHYRELER (Lindgren, 2024) © AL F72¢ T HIRTRE @ BUAEE
R REERIVAR - FREERbHtE RS (Christian, 2020) -+ 51k
AR (Elliot, 2022) - iZ S {5 R RAEIEHTEAVERS - 55— T51H
TR - ERAENTEEE AL AV AE B{EIR (Thompson, 2022) -
AR ZRHEH - ALZLIFRER RIS RIS - IE R R TR A -
B0 Al B i AL 8 N g asERm ke E - FREET
"S&f# , (Braunschweig & Ghallab, 2021 ; ZREER ~ SRR » 2022) -
MR R eE 2 H 4R 2 (FE R - MRS ~ Eokl: ~ TS - S
EARRAVEEGRE - Al - JEEH - B H R - FMIERERZ M
Al E—FAlE R ESNECE > PEBENABETE - —KeaillEEE
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(2020) firfis - &8 AL ABHFEEEEEE ~ 1220 0 TPt EhbEm
FHEHR RN AE » EMARSAESRE - TIFEr &k - S RE

ZINREN G 1L G R -

= A AL AR © MR EH AL REBAEIETREAR AT

= FEEETE S REVEA - £ AL #5701 » Engelbart (2001)

BIETR » ELUS L B RE Rl T o T o BSR4 » AT TREIR A
ZRESIAIRE - ATE AR - BtREE AR - EFECA R DER -
BEIER - NEBTE I I A AL Eh) R - R RAI
Al BERSEMEEIVET > THREERBPE (Bakker, 2022 /155K
20 2023) o [EE - BRI AR AL (EEE A S FRAVEE - BIERE
MAFRIHL G » FINE R FEEEF 2 MRS HG  BCEERE
{TIEE R T AR THUAE% (Manovich, 2020) -

(=) 3B T A AL ez T s

BT LIz KBV TR R - iMEHYE - ERBEAELARK
Wbt —FE - Perkins (1993) #5H > H&EEFZLL TEBIA S (person-
solo) BHELERPAEKAIGES] - BREURBAIFRBIRE I ZEFHE A - EER
G AR EIZ THIA E - Perking RILER > HEEMEE " A
+ 4 (person plus) FyEEfh - 88 NMIBLERET (P78 A 5500 - gk
SRR

WM ER - BERARREIEHTTN EZETTE o ASHERTHE 3w A%
FATERS - Efet —Lwl b - [EMAT S ESREHYZER] - 40 0 ATH]
TEAEIREEIR SR ? VIR AR ILEE(L 2 NIRRT G R ? R ER
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Ko TEEARAERB M T EUERS - DU TS ER G

B BETHTEE RS o AURE SAERFE B E AR AL/ RS HY ]
REME - Manovich (2013) {Eafam#firls - BT L—TEEAVTIRE - 5
Ho W ERY EE A s > B RIREREMY ( permanent
extendability ) - TR {EHUEME - 4 0 BHETTA RS IR 2 TBRE -
FE o AR ERAEEISITATK > 41 Google Earth Z# 25
&~ SfEATEEN - 2D MhiE - 3D FEREEME - e RES N FEEIE R RE

(Manovich, 2013) ; Kindle RIZZEFEN E4ERE ~ AL - (RIELKHE - #7
A AR ZE AR AR » T8 2 EHE AR AR AT DA SERY A -

B BETHINESUE o AU E SBR[ w17 28
HISOE - flsn (4&9RF R ) IS RREDRSE R KOUF e E
P R AR SCERIREST o 40 Buzzfeed ST ERISRUMEAVES » &R
H "= (shareable ) HY¥r #4770 (Kiing, 2015) - [
ChatGPT HYHFRANFEML T 248G - Flane rliedt " HaE=Cmh ) - 38
EEAHIERER T OE M SRR R - B
SRR > Bl SRR E) -

= BETHAHE IR o ALHIRE - AHERAVIEERAZS N E
BAEZMERE - flA0 > EarEEAR R ERIER - SR
72 (5 AL AMEERIRR - FIREH Al f2OLREFEagThe - Sl E#ET
FAFMEIE - 28% Al FHEER @ TPRGECE B Al KO EFRVIEREE

(Marconi, 2020; Baron, 2023 ) = #£[f] - #EASHIAHERARE ~ 2 TR ATIFE
K HEEZETT o WIHTHEES BuzzFeed HiA B2 DI BHAIA T AHET - B
HEE AR RS AHAR RS (Kiing, 2015) -

Al B RHVERR IR AR 2 R AT DUS 8 2 I5F-LhaEfE

(fPEX %) (Shakespeare, n.d.) HYiE E o Biat o] LAGG TR — LB

.37.



CHRERET . ¥-T4W 204 E40

N

(R LS T
JeF o S R 0 A
- NE - SRR P
BRE - LB AT MR - BE Lo

A

S
(s

e

Haz o Al ﬁ?ﬁﬁﬁﬁ/\%% FRAIEVIRIZRE o o B ERE A SRR
{5 ~ FEFRIAIGE - FERATTE) - SAERARAEHAREH AT -

2E£EH

EMEZFEE - (2017) - (Ef - OE - HEL  IREREEBAEIR) - S0
1t > (JEZF Godfrey-Smith, P. [2016]. Other minds: The octopus, the sea, and the
deep origins of consciousness. Farrar, Straus and Giroux. )

RAEFE (2015) o (BRREC —EHEGRIUERE) - RERE (SEEVE
[) o H 1-36 - EERERPRRFL -

FER -~ MOCRS (2022) o (ASTHEEBSEBEERR) - BHERELART -

=0 (2013) - (RHEM#) - ABESUE -

BekElaE o (2023) o (FERALd 2R ABOREETRHERMEVE AL - RER
IEEA  EEFELRMAYESE) o HHHRR o (JRE Bakker, K. [2022]- The
sounds of life: How digital technology is bringing us closer to the worlds of animals
and plants. Princeton University Press. )

T ZH (2020 /£ 6 F 2 H) o (RFEERHTAL AL T B ) B sy R &
B ? ) > T ZH - https://www.techbang.com/posts/78917-the-world-in-teslas-
eyes

Adams, Z. & Browning, J. (Eds.). (2016). Giving a damn: Essays in diaglogue with John
Haugeland. The MIT Press.

Agre, P. (1997). Computation and human experience. Cambridge University Press.

Aisch, G., Buth, E., Bloch, M., Cox, A., & Quealy, K. (2015, May 4). The best and worst
places to grow up: How your area compares. The New York Times.
https://www.nytimes.com/interactive/2015/05/03/upshot/the-best-and-worst-places-

« 38 -



AL AL FF B L EAa & e i

to-grow-up-how-your-area-compares.html

Alac, M. (2011). Handling digital brains: A laboratory study of multimodal semiotic
interaction in the age of computers. The MIT Press.

Araya, D., & Marber, P. (2023). Augumented education in the global age: Artificial
intelligence and the future of learning and work. Routledge.

Baron, N. S. (2023). Who wrote this? How Al threaten human writing. Stanford University
Press.

Beer, R. (2000). Dynamical approaches to cognitive science. Trends in Cognitive Science,
4(3), 91-99.

Beynon, M., Nehaniv, C. L., & Dautenhahn, K. (Eds.). (2001). Cognitive technology:
instruments of mind. Springer.

Braunschweig, B., & Ghallab, M. (Eds.). (2021). Reflections on artificial intelligence for
humanity. Springer.

Bright, J. (2016). The social news gap: How news reading and news sharing converge.
Journal of Communication, 66(3), 343-365.

Brooks, R. A. (1997). Intelligence without representations. In J. Haugeland, (Ed.), Mind
design II: Philosophy, psychology, artificial intelligence (pp. 395-420). The MIT
Press.

Bruner, J. (1990). Acts of meaning. Harvard University Press.

Bruni, F. (2022, December 15). Will ChatGPT make me irrelevant? The New York Times.
https://www.nytimes.com/2022/12/15/opinion/chatgpt-artificial-intelligence.html

Carlson, M. (2016). Automated journalism: A posthuman future for digital news. In B.
Franklin, & S. Eldridge, I1. (Eds.), The Routledge companion to digital journalism
studies. Routledge.

Christian, M. (2011). The most human human: What artificial intelligence teaches us about
being alive. Penguin.

Christian, B. (2020). The alignment problem: Machine learning and human values. Norton
& Company.

Chua, F., & Asur, S. (2013). Automatic summatization of events from social media. In
Proceedings of the conference on weblogs and social media (pp. 81-90). The AAAI
Press.

Chung, W.-W. (2020). Words for the wordless: The tension between science and
experience. In S. Deboos, (Ed.), From science to beliefs: Between practices and
theory (pp. 93-102). Editions de L’ill.

Clark, A. (1997). Being there: Putting brain, body, and world together again. The MIT
Press.

Clark, A. (2008). Supersizing the mind: Embodiment, action, and cognitive extension.
Oxford University Press.

Connerton, P. (1989). How societies remember. Cambridge University Press.

Davenport, T. H., & Miller, S. M. (2022). Working with Al: Real stories of humanOmachine

«39.



CHFTEEEY . F-I 4 2024E4°

collaboration. The MIT Press

Daugherty, P. R., & Wilson, H. J. (2018). Human + machine: Reimaging work in the age
of Al. Harvard Business Review Press.

Daugherty, P. R., & Wilson, H. J. (2022). Radically human: How new technology is
transforming business and shaping our future. Harvard Business Review Press.

Denning, P. J., & Tedre, M. (2019). Computational thinking. The MIT Press.

De Waal, F. (2016). Are we smart enough to know how smart animals are? W. W. Norton.

Diakopoulos, N. (2019). Automating the news: How algorithms are rewriting the media.
Harvard University Press.

Dreyfus, H. L. (1992). What computers still can’t do: A critique of artificial intelligence.
The MIT Press.

Dreyfus, H. L. (2001). On the internet. Routledge.

Dreyfus, H. L., & Dreyfus, S. E. (1986). Mind over machine: The power of human intuition
and expertise in the era of the computer. The Free Press.

Engestrom, Y., & Middleton, D. (Eds). (1996). Cognition and communication at work.
Cambridge University Press.

Elliot, A. (2022). Algorithmic intimacy: The digital revolution in personal relationships.
John Wiley & Sons.

Eloundou, T., Manning, S., Mishkin, P., & Rock, D. (2023). GPTs are GPTs: An early look
at the labor market impact potential of Large Language Models. arXiv:
2303.10130v5

Engelbart, D. C. (1962). Augmenting human intellect: A conceptual framework. Stanford
Research Institute.

Esposito, E. (2022). Artificial communication: How algorithms produce social intelligence.
The MIT Press.

Fanta, A. (2018, March 16). Robots can save local journalism, but will they make it more
biased? Data Driven Journalism. https://datajournalism.com/read/longreads/robots-
can-save-local-journalism-but-will-they-make-it-more-biased

Fingerhut, J., & Heimann, K. (2017). Movies and the mind: On our filmic body. In C. Durt,
T. Fuchs, & C. Tewes (Eds.), Embodiment, enaction, and culture: Investigating the
constitution of the shared world (pp. 353-378). The MIT Press.

Finn, E. (2018). What algorithms want: imagination in the age of computing. The MIT
Press.

Gallagher, S. (2015). Do we (or our brains) actively represent or enactively engage with the
world? In A. K. Engel, K. J. Friston, & D. Kragic (Eds.), The pragmatic turn:
Toward action-oriented views in cognitive science (pp. 285-296). The MIT Press.

Gibbs, R. W., Jr. (2006). Embodiment and cognitive science. Cambridge University Press.

Gibson, J. J. (1979). The ecological approach to visual perception. Houghton.

Godfrey-Smith, P. (2020). MetaZoa: Animal life and the birth of the mind. Farrar, Straus,
and Giroux.

<40 -



AL AL FF B L EAa & e i

Goodwin, C. (1994). Professional vision. American Anthropologist, 96(3), 606-633.

Graefe, A. (2016). Guide to automated journalism. Columbia Journalism Review.
http://www.cjr.org/tow_center reports/guide to_automated_journalism.php/

Grossmann, [, Feinberg, M., Parker, D. C., Christakis, N. A., Tetlock, P. E., & Cunningham,
W. A. (2023). Al and the transformation of social science research: Careful bias
management and data fidelity are key. Science, 380(6650), 1108-1109.

Halliday, M. A. K. (1994). A4n introduction to functional grammar (2nd ed.). Edward
Arnold.

Harding, J. (2015, January 15). Future of news. BBC News. https://www.bbc.co.uk/news/
resources/idt-bbb9e158-4alb-43c7-8b3b-9651938d4d6a

Haugeland, J. (1997). What is mind design? In J. Haugeland (Ed.), Mind design II:
Philosophy, psychology, artificial intelligence (pp. 1-28). The MIT Press.

Hayles, N. K. (2012). How we think: Digital media and contemporary technogenesis. The
University of Chicago Press.

Hayles, N. K. (2017). Unthought: the power of the cognitive nonconscious. The University
of Chicago Press.

Hesse-Biber, S. N. (Ed.). (2011). The handbook of emergent technologies in social research.
Oxford University Press.

Herzog, D. (2016). Data literacy: A user’s guide. Sage.

How scientists are using artificial intelligence. (2023, September 13). The Economist.
https://www.economist.com/science-and-technology/2023/09/13/how-scientists-are-
using-artificial-intelligence?utm_medium=cpc.adword.pd&utm_source=google&
utm_campaign=a.io_apac_freetrial&utm_content=conversion.non-brand.anonymous.
apac_tw_en_free-trial na non-brand google subs pmax_other na na&gad_
source=1&gclid=Cj0KCQjw2uiwBhCXARISACMVIU2XUIKL2Q9YNonNa3-
7Kx3ir-WmJJTIDIMBvUZF90EW-9B-f5S7TRWVMaAhBfEALw_wcB&gclsrc=
aw.ds

Hutchins, E. (1995). Cognition in the wild. The MIT Press.

Huxley, A. (1954). The doors of perception. Harper & Row.

Ingold, T. (2000). The perception of the environment: Essays on livelihood, dwelling and
skill. Routledge.

Johnson, M. (2007). The meaning of the body: Aesthetics of human understanding. The
University of Chicago.

Johnson, M. L, & Tucker, D. M. (2021). Out of the cave: A natural philosophy of mind and
knowing. The MIT Press.

Kaplan, J. (2024). Generative artificial intelligence: What everyone needs to know. Oxford
University Press.

Kelly, K. (2016). The inevitable: Understanding the 12 technological forces that will shape
our future. Viking.

King, L., & Gilbert, B. (1994). How to talk to anyone, anytime, anywhere: The secret of

.41 -



CHFTEEEY . F-I 4 2024E4°

good communication. Crown Trade.

Kirsh, D. (2009). Problem solving and situated cognition. In P. Robbins, & M. Aydede
(Eds.), The cambridge handbook of situated cognition (pp. 264-306). Cambridge
University Press.

Kolodny, L. (2016, September 13). Reuters is the latest large news agency to embrace
content automation. TechCrunch. http://techcrunch.com/2016/09/13/retuers-is-the-
lastest-large-news-agency-to-embrace-content-automation/

Kiing, L. (2015). Innovators in digital news. 1. B. Tauris.

Lachman, R., Lachman, J. L., & Butterfield, E. C. (1979). Cognitive psychology and
information processing: An introduction. Lawrence Erlbaum.

Lakoff, G. (1987). Women, fire, and dangerous things: What categories reveal about the
mind. The University of Chicago Press.

Lakoff, G., & Johnson, M. (1999). Philosophy in the flesh: The embodied mind and its
challenge to western thought. Basic Books.

Lanier, L. (2011). You are not a gadget: A manifesto. Vintage.

Lave, J. (1988). Cognition in practice: Mind, mathematics and culture in everyday life.
Cambridge University Press.

Lee, D. (2020). Birth of intelligence: From RNA to artificial intelligence. Oxford University
Press.

Lee, E. A. (2017). Plato and the nerd: The creative partnership of humans and technology.
The MIT Press.

Lee, P., Goldberg, C., & Kohane, 1. (2023). The Al revolution in medicine: GPT-4 and
beyond. Pearson.

Lindgren, S. (2024). Critical theory of Al Polity

Lobel, O. (2022). The equality machine: Harnessing digital technology for a brighter, more
inclusive future. PublicAffairs.

Magnusson, M., Finnds, J., & Wallentin, L. (2016, September 30-October 1). Finding the
news lead in the data haystack: Automated local data journalism using crime data.
[Paper presentation]. Computation + Journalism Symposium, Stanford University,
Palo Alto, CA.

Malone, T. W. (2018). Superminds: The surprising power of people and computers thinking
together. Brown and Company.

Manovich, L. (2013). Software takes command. Bloomsbury.

Manovich, L. (2020). Cultural analytics. The MIT Press.

Marconi, F. (2020). Newsmakers: Artificial intelligence and the future of journalism.
Columbia University Press.

Marr, B. (2024). Generative Al in practice: 100+ amazing ways generative artificial
intelligence is changing business and society. Wiley.

Mauss, M. (1979). Sociology and psychology: Essays (B. Brewster, Trans.). Routledge &
Kegan Pau.

<42 .



AL AL FF B L EAa & e i

Metz, C. (2020, January 8). Robert learn, chatbots visualize: How 2024 will be A.1L.’s leap
forward. The New York Times. https://www.nytimes.com/2024/01/08/technology/
ai-robots-chatbots-2024.html

Mitchel, M. (2020). Artificial intelligence: A guide for thinking humans. Farrar, Straus, and
Giroux.

Newell, A., & Simon, H. A. (1976). Computer science as empirical inquiry: Symbols and
search. Communications of the ACM, 9(3), 113-126.

Nilsson, N. J. (2009). The quest for artificial intelligence: A history of ideas and
achievements. Cambridge University Press.

Noe, A. (2012). Varieties of presence. Harvard University Press.

Olson, D. R. (1986). Intelligence and literacy: The relationships between intelligence and
the technologies of representation and communication. In R. J. Sternberg, & R. K.
Wagner (Eds.), Practical intelligence: Nature and origin of competence in the
everyday world (pp. 338-360). Cambridge University Press.

Ong, W. J. (1982). Orality and literacy: The technologizing of the word. Methuen.

Pangrazio, L., & Selwyn, N. (2023). Critical data literacies: Rethinking data and everyday
life. The MIT Press.

Pentland, A. (2018). Honest signals: How they shape our world. The MIT Press.

Perkins, D. N. (1993). Person-plus: A distributed view of thinking and learning. In G.
Salomon (Ed.), Distributed cognitions: Psychological and educational
considerations (pp. 88-110). Cambridge University Press.

Pfeifer, R., & Bongard, J. (2006). How the body shapes the way we think? A new view of
intelligence. The MIT Press.

Pulliam, S., & Barry, R. (2012, November 27). Executives’ good luck in trading own stocks.
Wall Street Journal. https://www.wsj.com/articles/SB10000872396390444100404
577641463717344178

Russell, S., & Norvig, P. (2021). Artificial intelligence: A modern approach (4th ed.).
Prentice Hall.

Ryle, G. (1949). The concept of mind. Penguin Books.

Salter, C. (2022). Sensing machines: How sensors shape our everyday life. The MIT Press.

Sanders, N. R., & Wood, J. D. (2020). The humachine: Humankind, machines, and the
future of enterprise. Routledge.

Scribner, S. (1986). Thinking in action: Some characteristics of practical thought In R. J.
Sternberg, & R. K. Wagner (Eds.), Practical intelligence: Nature and origin of
competence in the everyday world (pp. 13-30). Cambridge University Press.

Shapiro, L. (2014). The Routledge handbook of embodied cognition. Routledge.

Shakespeare, W. (n.d.). 4 Midsummer Night’s Dream. Retrieved April 13, 2024 from,
https://www.opensourceshakespeare.org/views/plays/play _view.php?WorkID=mid
summer&Act=5&Scene=1&Scope=scene

Shneiderman, B. (2022). Human-centered AI. Oxford University Press.

.43 .



CHFTEEEY . F-I 4 2024E4°

Smith, B. C. (2019). The promise of artificial intelligence: Reckoning and judgment. The
MIT Press.

Sterelny, K. (2003). Thought in a hostile world: The evolution of human cognition.
Blackwell.

Sternberg, R. J. (Ed.). (2003). Why smart people can be so stupid. Yale University Press.

Sternberg, R. J., & Wagner, R. K. (Eds.). (1986). Practical intelligence: Nature and origin
of competence in the everyday life. Cambridge University Press

Suchman, L. (2007). Human-machine reconfigurations: Plans and situated actions (2nd
ed.). Cambridge University Press.

Suleyman, M, & Bhaskar, M. (2023). The coming age: Al, power and the 21st century’s
greatest dilemma. Crown.

Swidler, A. (1986). Culture in action: Symbols and strategies. American Sociological
Review, 51(2), 273-286.

Thagard, P. (2021). Bots and beasts: What makes machines, animals, and people smart?
The MIT Press.

Thompson, E. (2007). Mind in life: Biology, phenomenology, and the sciences of the mind.
Harvard University Press.

Thompson, E. (2022). Escape from model land: How mathematical models can lead us
Astray and what we can do about it. Basic Books.

Varela, F. J., Thompson, E., & Rosch, E. (1991). The embodied mind: Cognitive science
and human experience (1st ed.). The MIT Press

Varela, F. J., Thompson, E., & Rosch, E. (2017). The embodied mind: Cognitive science
and human experience (2nd ed.). The MIT Press

Vaz-Alvarez, M., & Lainez-Reche, J. (2023). Recommendation systems in major media
platforms: Design tendencies and purposes. In B. Garcia-Orosa, S. Pérez-Seijo, &
A.Vizoso (Eds.), Emerging practices in the age of automated digital journalism:
Models, languages, and storytelling (pp. 105-114). Routledge.

Von Uexkiill, J. (1934/2010). A foray into the worlds of animal and humans: With a theory
of meaning (J. D. O’Neill, Trans.). University of Minnesota Press.

Wallace, B., Ross, A., Davies, J. B., & Anderson, T. (Eds.) (2007). The mind, the body and
the world: Psychology after cognitivism. Imprint-Academic.

Walker, W. R., & Hermann, D. J. (2005). Cognitive technology: Essays on the
transformation of thoughts and society. McFarland & Company.

Whiten, A., & Byrne, R. W. (Eds.) (1997). Machiavellian intelligence II: Extensions and
evaluations. Cambridge University Press.

<44 .



FOAME R AL EF B AN g o 1 i

When Humans Encounter Al:
Adapting and Evolving Professional Intelligence

Wei-Wen Chung, Chin-Chih Chiang, Pai-Lin Chen®

ABSTRACT

Artificial intelligence (AI), as a general cognitive technology,
significantly impacts nearly every aspect of modern life, especially in areas
requiring cognitive tasks. Its widespread integration has presented
unprecedented challenges to the adaptability of human intelligence and the
relevance of established knowledge systems, particularly those based in
universities. Through the lens of communication, this research explores these
challenges, offering comprehensive analysis and proposing strategies for its

acclimatization across four distinct sections.
Redefining Intelligence in the Age of Al

The first section of the paper proposes a theory of intelligence, which
defines intelligence as the capacity of a species to align with its environment -
a cornerstone of survival. Human intelligence is now being widely tested
through the advent of Al. Encounters with Al can disrupt this harmony,
necessitating an evolution in human intelligence that either reestablishes a

balance or faces obsolescence. It is, however, important to note that the
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encounter is in essence of a test of congruence for both Al and humans. AI’s
challenge is integrating into the human world in a way that complements
human ecological norms. For human intelligence, the test is to distinguish itself
from Al and navigate new paths of alignment in a landscape reshaped by Al’s

influence.
The Congruence Test: Evaluating Al and Human Intelligence

The second section delves deeper into what is termed the congruence test.
Starting with the premise that this test’s outcome for Al and humans hinges on
the inherent characteristics of the two intelligence systems, the paper presents
how natural human intelligence differs from artificial intelligence. Human
intelligence is characterized by its embodied nature and its engagement with
the world via a broad spectrum of strategies - representation, orientation,
manifestation, and creation. In contrast, Al operates primarily through
symbolic representations and lacks a physical embodiment, essentially limiting
its modes of interaction.

This fundamental difference affects their performance in three key areas
of the congruence test: coupling with the environment, sensing capabilities,
and overall performance. Humans, being embodied and situated, can achieve
optimal ecological coupling and are able to cover a broad spectrum of
experiences. Al, while excelling in information processing, falls short in
comprehensive sensing, highlighting that its representation abilities do not
equate to genuine sensing. Compared to Al, which is adept at reckoning,
humans are better at judgment and interpretation.

The congruence test also shows which human abilities will likely be
rendered obsolete with the advent of Al and which might still be relevant. To
be specific, human intelligence related to information processing tasks may
pale compared to Al in terms of efficiency. Nevertheless, human intelligence

characterized by embodied and situated knowing, may retain its uniqueness
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compared to Al.
How to Live and Work with AI?

Drawing from the insights of the congruence test, the following two
sections discuss the implications for human intelligence and propose strategic
adaptations.

The paper dwells upon two main tasks in the Al era. The first task is
concerned with how humans live with Al It suggests that the relationship
between humans and Al is complementary rather than competitive. For
instance, in journalism, a field heavily reliant on information processing, many
tasks can now be relegated Al, including news gathering, analysis, content
creation, and distribution. However, roles that require embodied knowledge,
system oversight, and nuanced judgment remain firmly in the human domain.

To effectively collaborate with Al, professionals, particularly journalists,
need to develop skills in computational thinking and critical data literacy that
can enable them to leverage Al capabilities while maintaining the unique
aspects of human intelligence. These skills are crucial as they are not easily
replicated by Al systems, which lack the ability to fully understand or engage

with the human world.
Reinventing Communication for an AI-Driven World

The final section of the paper argues for a significant reinvention of the
field of communication to better align with the new, Al-driven ecology, giving
special attention to three tasks.

First, as far as research is concerned, it calls for a shift from an
information processing paradigm to one focused on embodied and extended
knowledge. This shift requires broadening the foundational concepts and
theories of the field to better suit the changing landscape.

Second, this paper emphasizes the historical co-evolution of humans with
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cognitive technologies and suggests that research and education should focus
on developing a more collaborative and critical approach towards Al. This
includes fostering a deep understanding of how to think and act with Al,
critiquing technological developments, and establishing ethical guidelines for
Al use.

Third, this paper advocates a futuristic orientation to practice education
and research with emphasis on imagination and design. Universities are
highlighted as critical institutions in this transition, tasked with imagining
future trajectories and guiding practitioners through uncertain times. The
urgency of this role increases as Al continues to disrupt traditional practices
and assumptions, necessitating a proactive approach to curriculum and
research that targets professional practice and the design of future
communication strategies.

In conclusion, this paper not only addresses the immediate impacts of Al
on professional intelligence, but also outlines a pathway for adaptation and
coevolution, ensuring that human intelligence remains relevant and effective

in an increasingly Al-integrated world.

Keywords: congruence, creation, Human-Machine Collaboration, intelligence,

manifestation, orientation
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