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3. 809 A7
7t AEA T

B o] A= RussellZ}t Norvig(2016)©]  TArtificial Intelligence - A
Modern Approachy AA oA Aetst ClgA5 A9} XA2E FHUH
(Post Humanism) #3HE 7|9to 2 ¢FA %< ‘9174 ¥ (humanly) 1
23l §e] 4 o & (rationally) Abarslal, 3Eski= 3 9 A (actor) = 2|3k
ok 7l W] 7FEstE2 7] AlE 55 (machine learning) 7]HES] Q1-¥A] 5
= QR e S FaAE AN A ] HE A&Ho= g

d3l= 554d EHEs Hon(HAE, 2018;
Ak, 2021, Xé%ﬁ 2017), g5k doly 7l
Aol ded PEe AbEshe FE A SAS Holr] wEolt
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Aeha B4 AP FPAte GER B4 Fdon 4RhAS

of, ZA&l, 2020, ALY, FolAk, 2016, #HE=, 2007, 4AH < 2017
=93 9, 2019, =93 ¢ 2017; o]k, 2019; 31744, 2010; Brown,
Collins & Duquid 1989; Hannafin & Land, 1997; Jonassen, 1999). A}
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II. o] &% ¥ 7H

7 QA3 dFA T %Y @H, oY= AF
ol & ol doHET TE HxE A EgH Ee A
How bdgd =9 =49 =92 Fds= AS g E}(Kmeger

2014; Roschelle & Teasley, 1995; Terveen, 1995, Wood & Gray, 1991).
adFNAME HAFYH, 22 ATAS 59 HAEEZAE AR ¥5 44
= T8 FAZ oA7A HWA othr 1A kel FHHY
(Human-machine collaboration)®l] th3dt 7}sA S &@F8t= AF7) ol F
o]x gt Krueger(2014)=  27ta 7] A ¢ z’{él‘E"]a(hurnarrmachine
collaboration)s & HEE GAst7] A8l AEH 714 Alele] =A
#(coordinated) A& 2-g& o2 Aottt o] ¢} FAFSHA Terveen(1995)
T QA AFH Y T o] oolHEV ¥EY BRE 93
2 5= erﬂoi }=dl, Kuregur(2014)7F AlA 8 Aol & & o
A B EEAA QAR HFE 1 @Y US4 F AR et
gt shye ‘ﬂﬂ H ¢4 (human-complementary) W2jo|i, th& 3fi}
= 9%k dig] A& (human-emulation) 2ol HAAb= Azkap 7H5FH

Abole] Mt Al BAE A= A3k FHS HekEr] ffs FHFH

olv
1 ;g rHlo
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q o)

o 589& = & 7INte g A%y A
dE EEeted T2 ARV 53 2 AN AgS AAste A9 3
Ag Fdstd Alage 54 oA A 92 dad A 5 sk
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ool AR SEE 2tE AHASFHS BsAgete s dAR &b
A7} 7ol Fe WA S mdda] A7 HFH FE Ao A8
st AS ongth o dd) QI dEFAsol ¥Ee Hx e AR
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FsselloF ot, St HAgelA - A7 =
%'3} ol whet A, IF, AR A A9, AA
g 55 olf® & AEAd AAE AiE7= drh(Baker & Hawn,
2021; Challen et al., 2019; Du & Xie, 2021; Osoba & Welser 1V, 2017).

3
=
-

6_'

HEel et 44, AT FR 5 oby AFATol 93 wA
el G mel ool EARIE, ol £, WAL, 2016)
Webd Qlzhe HAste] AFA T RO ARH A4S FAs
At A EA S e lnths P g $404 gk} AFA G
o] § FREA AR FHE FTH(augment)stE Ao = FHHof

stthes o] &S w9 ti(Licklider, 1960; Seeber et al., 2020;
Willcocks, 2020; Zheng et al., 2017). Dellermann®} 19| &= E(2019)
& BxE G5 98 deAeH Ao EAd S FAst=
Pl A 7iAY wf= G Si% e AnE Gk A
oJMES FTHLE FAd FHste FHES SlolEE = A% (hybrid
intelligence)’ .2 A o] 3} =

574 oA A AbgEol

H e s

(collective intelligence)®] 7%

A3t A e @l AErbEo

dels folx FE AN E YA

A olF ololHE =, Azt Z|A7}
1

soluels A% thed e 542 At A4, 35 BAE
AAs/] e AFASH A3k 2 Ao|AEE Fo|F /Mo FuA
FAe Ae BYe BRI 290 4Y A9 JEIEHINE F
49l 24 $4E AH FAH B4, Selns e A oold
E EAAE B4 4 gl $4E A%E addeln, aedon 9
et TR ge A 0 54, Selnds A% wise B
o AAHQ A8 7% AzWE olUe A7k AFASe AWA
A% EW AT e Ba FAdts ot 53 ond Aushs
BAES BE Agol gl BEd g7 BAlov meldelm wAF
QWY obUe P4, Fa, A% 5 OFF 999 S 442



= A5 s T3t Aol Zasth(Schoonderwoerd, van Zoelen, van
den Bosch, & Neerincx, 2022). 71 A A A7t J1FA] 5o ZHH
M2 AAS w1 BF5e 788 1ad F Ut oA Jds
Za BlhoHE 222 sh5d duiaes olMEIe uielA A
Aol Blojd FojAQl &5 FoH, T8 J|AISS G R FE Al
23 v dyusls e 7 dve Bes WEIdHEEE 9,
2016). QVFA T E3F QIz7te] 2 =

AL AAIl &84, 293 7Fol vt Ass HUolER & 2t o
A st

H =
He] EHE FHE F AdS Aol tH(Bostrom, 2017).

[ O-1] stel2d = A5 ME4 % (Dellermmann et al.,
2019)

- 14 - Fol ﬁr] 2 EH



U Az AEA T AIESFH 54
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AFA T vpFst Aoz FHst= v HArsE divlstr] Y&l Ak
AL §8 97 S Fe uSS AAHE AT davt ek
AIF-A 3, 2020, A9, o], 2022, A% 9, 2020, AXA, 2021,
oldd 2020; A 2020; Long & Magerko, 2020; Markauskaite et
al., 2022).

2. A3 < el HHo FFS vAE 84

ol

Al

ofr

7F. CASA2] A}3]4lk-$-0] Z(social response theory)

AE A EAleA dEATd dE¥st= 2 CASA(computers are
social actors)®] A}3]wk$-o] Z(social response theory)ell 7]whek 4=
TAAE AW o glvh Abgubgolgo] wEW Ik A3 A whA
(social cues)E H U&= HAFHE glstslo] A3y AZF Alo] o] A3 2}
& HAHAA A&t AE A AR S HarH Forow A Est= A
A S Hdt(Nass & Moon, 2000; Reeves & Nass, 1996). Reeves<2}
Nass(1996)= olel gt @4te] A= o2 Azte] H7F AEs7] ¢
& xs}et= Jﬂrﬂoﬂ/ﬂ Z_}J Aofrt 7”4% Efﬂé}—‘i A0 EA
Hole= s A 3
A 4 “3% 110}5}

S EYE ¥ HCI Oﬂ?oﬂ/ﬂ“ A7t} HFE S} Fazt
21s & A3t (de Visser et al, 2016; Hayes & Miller,
2010; Inbar & Meyer, 2019; Nass, Fogg, & Moon, 1996; Parasuraman
& Miller, 2004). dltf A7k o439 Hagls 7F 71A19 45 AR
I BAY Gl Aol Aok Bristal, WY HAgE 7H 7
A= AFE, 7l 9 disl o 2 ¢ v Jriste 5 A4
et AW ES HFEH H83 2 (Nass, Moon, & Green, 1997),
Argol “sEEe dolEe] Fosds Wyl 2% A XS wWET it
I FHSFE Abelol H& A AR A o AV FAE Y= AS S

L=
S T:;ﬂ
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o5t tH(Cassell & Bickmore, 2000; Nass et al., 1996; Nass, Moon, &
Carney, 1999).

FH<to] HCI 99S dol #1314 28 & JA3A5T dFoA=
CASA?9] A}3]uk$-o] Z(social response theory)S % g3dlo] A5 %8S
E‘Mﬁ}"\f A7 AP Yol Suzukiet 19 T E(2015)E %Jﬂr

bo] o] Zul= speluAE AAG A HAR(EEZ) R H9 s

s W, 259 1Fs Fgste A BES Rl o= <
Qs ZES A A EARE whgtE I, A A WSS Bt
Sk AR Ho9b 19 55E5(2018)2 7kAtEeo] W33y
FEAFE A Qe FEAE W F skl g FU A

O_u

oo
_\"';l
©
>
fol
_|>i

& Liang, 20194} ¥<3te] & 3} (Srinivasan & Takayama, 2016)E <%

T T AE F dve ATFAH7 EAgoh
A 2l £ A7E} FARgH
E 9BE F USE THIH Yoyt ARE A Alseb 1z b3 A
An§

FASHe W F0eE we o

Ass AL =713

A S 2 i
Sat7lel 7HA e wEeR EFH7 A FEI AR wA
(social cues)®t A3 4 2l<Z(social signals)ES 21 JofoF st} (Feine,
Gnewuch, Morana, & Maedche, 2019; Nass & Moon, 2000; Nass &
Steuer, 1993). Feine?} &5 5(2019)°] w=W A3 A dA= &, 3, 9,
a5 A7 FAREE oA, A AH) F7hE 5AS ojvlste AL3

[}
AEE 4 WA, AR 5 diskd

A NEE oJHES e W gt
WS, $F WES o] Qzke] AEH A9 FusE oEU~E A
FHe dvat Hoo B PAFY st Add adge wus
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= " =o]tt(Mayer, Davis, & Schoorman, 1995; Rousseau, Sitkin,
Burt, & Camerer, 1998). 213+ 7190 3F == Ad U 84 P&
fFriestes U Ta% 985 st 7lsd AHE F8ed s mRn
(Muir, 1987). ¢ 8= Hancock¥} 19 FEE(2011)2 Z X djgk Q1%
H A7 23l g AkE F&5ta, olE d&stEle AMHEY
ofAloll AFAQl FEFe WA B thsf HstA o EsHAY vk

2 go] HAstE7] e
7/4\* XVEFS ‘Riu]r. TAAOE BES AMEE o QIAH _quo] A

Ao g AZete= AF 3 A (automation bias)S Hole= A% A
(Dijkstra, 1999; Dzindolet, Peterson, Pomranky, Pierce, & Beck, 2003;
Kim & Song, 2021; Parasuraman & Manzey, 2010). s}A| %k o] 3l o
OJHAEZL S F/E WHele A IS Q1% L/ EY v A7
of=olal A7l 3438 A FHo| &3] JAHA Fe= S B
eIt} (Andras et al., 2018; Kim & Song, 2021; Madhavan
2007).
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ol9} n]Z=3t #H A Markauskaite®} 19 TR E5(2022)% ¥4 &

A% AL A AFA T stolEel= X5 A"l (hybrid intelligence

system)S TE317] §)8] Qzbo] Aol & TS thxpg A #IHo

A FAsEA T X H FGoAM = AFAFY F

AFes Axesn. FAASE Al g Ay
25

o) AuALRg} AFE G4 T 5 qlojot &1, AT

(o r:i

HE JdEAs &4
Tol AT ARE vdHor Prie zte] oAl AMHow
Wedsta, eRele A S v A 5 g ATABe veY A Aol
AFHQ dolHE Austs seo] ade At A3, ZAH
Jolol A= ATA 5T Q7 7o) B HolB sMow HHsE I
& Bl 53 AEATH 257, oA, Ad, A} 2 HoA
HEYAS TEaE o] Bags Tt

B oA ME AdeAs fEHA, Az ATAs 1 Py @d ¥
A AED NS T8 mE Fulo] RFojof & s|xagozA
2-AL B9 %3 2 FAHeLE o3 o] HelstuAl drh 94,
A-Al P8 e AFA T} Fzo)EHd #e s HAo
A AAY WE BT £ e S5 ARE g A dodE
o TYE ¥ 23]

Al &dsk= stolBg= |5 (hybrid intelligence) <

= 9o} (Dellermann et al., 2019;
Markauskaite et al., 2022; Ramchurn et al.,, 2021, Sowa et al., 2021;
SiiBe et al, 2021). FAIH o2 Fso Hx G| s JdFASH
A AAEs Y 3YEs Ads] Eesta, AHA] FaAE F
Al AAE R, 28, §3E 7 e A v9E 9r gt (Friend

& Cook, 2010; Markauskaite et al., 2022; Siile et al., 2021, Terveen,
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LA B AL Gk 2 AR PR THA, A,
TA T EAES olslste EFolth(H =, 2022; Chen et al, 2018;
Markauskaite et al., 2022; SiiBe et al., 2021; Terveen, 1995). 7|2 S
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v} Agtel digk U ARE AFste 59 =S AFTozEH
(Terveen, 1995) & 282 A& gs]oF stt}. Canas(2022)%= A7+

ABA%F F AY ool HE o FHE FFAAe] glom AAH 4

F3} e oeldET} Aokt A6l Hewt 22 G 5 Al &
HH9 4G sl s T YAA 3 DU oAaFo LTS 7
z8hgivh,

2022; Musick, O'Neill, Schelble, McNeese, & Henke, 2021, Ramchurn
et al, 2021; StBe et al, 2021; Terveen, 1995). oA A58 HFH
Al Z~'I(ITS)e] AE2Ee] B3 g4 ofFof oleh #ald xAES ATt
StaAte Aol FastAl st 7hx ok BlE 7Inke

of el A2 HdAd 8§, A4 7t 55 HIgh

Ed=E Ae staRR dFE AxAsAu AFY AF AL
steivrte 5 AT ALS AR 8% da
o, 2022; Musick et al., 2021; Terveen, 1995). =, 218 A
Ao FE&eAY ot FA | HGE A AU O
oo st Aple] =3 Alg e AR e XA =H &
TA, YAAA ol5Es FAHSE T} sHol =
2000).

A, QlgAse] sl gk FrF 2 AR gFolri(e]Ed,
2020; IAAE, 2021; Kim & Lee, 2022; Kim et al, 2022; Long &
Magerko, 2020; Markauskaite et al.,, 2022; Ng et al., 2021, Ramchurn
et al., 2021; SiiBe et al., 2021; Terveen, 1995). F+A A o &2 ¥ A 53}
o AY HAHoNA I AFAFAA S AA THA S} S xds
A A= A AAS FdAEA] AR AFT F e sHol
Jasir), AFH T2 A7t FEAg AAHAA TFse 5o 3
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AAA A Fagol AL S1ge] Ak A oE )
Aol A Al

w3 533 of

FHokel ATAT APYL AT gAFHE 49

FTHIAAE, 2021). J1& A5 71w =Yoo= Qs <zt
= o

o Egelt B9 AU} Ak, BE, gAML o 5o, o2 9

S HHLE Wl A AR dolE W W Ang Fo 44 o

A9 Qi gA A4S FARPEAS J A Aol Bast
MAse R BaA, AFAFS P FEz FEtE HEold

(Cafias, 2022; Musick et al., 2021, NLEC, 2021, SiiBe et al., 2021;

Terveen, 1995; Walliser et al., 2019). T7A & o2 QA& A3 H3H %4
Aoz PHs= Aol A oS AT S JAsta, ¥

Ase

gYog #83 ¥ Ay, A57ES 7= ol AL
(Cafias, 2022; Markauskaite et al., 2022; NLEC, 2021). Walliser®} &
5(2019)¢] A= AFA T do|HEE st =47 old B =

o 7] Ao olEAR AYs FdAS W T HE, AEEA, A
o' &Y B A g =34 HUF FEEHASS AA s AT
Wiethof9} & 55(2021) &3t 28 F7paEo] A-FX oA o5& &
21 g 55 SRS TE A4S Tt AT ATA dE
wool RHATE AL FAHAY. 3, AFAS TFS 5L 7}
W EnE Fest 9ol PeEo 4L ot UEdH Hus AL
& 4 glth A7-AT 99 s BAY FAES THse £EE A
v oduEe than go] <E N-2>2 Aelaht
<EIO-2> QA7H-Al Ao 8L
T2 o v] 2ngd
H&9 (2022)
0] %] 5 2] dmA Lo Exe B mw Chen et al. (2018)
1 E A ;—]_ J5e o ;h S Markauskaite et al.
&k o] 3l -ore (2022)

StiBe et al. (2021)
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W AZ-AL 99 9F IS A% 2ETATAE A4

l

2016\ H-E] 4z} Ate] dw o Al o7 AA A3 dybo] t]xd A3k
(Digital Transformation, DX)¢o] 5243 ax Qo wsg Fof
M E= theFst WA o2 QIFA T VeEs wdE WSS, S ul

s JHko

%iﬂxﬂ o Was BAsta Qv ojuf of

OuyangTJr Jiao(2021) el W= & 552 (Skinner, 1965)& 7|Hkto.= 3t

WH A AFATE e FEG 27 ue} g TAxE AT
1

9] ¥ (Bandura, 1986; Liu & Matthews, 2005; Vygotsky &
Cole, 1978)& 7IWto = g wWKoA QAFA e shFAr7E ~2x2 %4
& ?”ﬂ%ﬂ% N4& Adste Asd FFFHE 2 QAF =

B I TP
AFASNA B ARE Po] AN FHe FEHOE Felwrh of
AP AL A4S BEHOR Agse WA T A4 THS A
A3t A5P A5 R 9K ETEA v R Qo ol
Hhe e HaneAs Fusds A3 546l Jud wgA
s SAskel BAW wAH 5SS SR 94 % B85

A FektE A7) %lU}(Big Innovation Centre, 2020; Hwang et al.,
2020; Xu & Ouyang, 2021).
H AZF9, FYA UEYA olF, EF HSA A&="(CAS) &

=4
F2E FUE AHE 7o R de mKoA AFATL Skt
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WAL B2 TR S TE A AP ARA A4S &Fv (Buttussi &

Chittaro, 2019; Chen, Chen, & Lin, 2020; Hwang et al., 2020) st A<}

AN ZE 9n Y E Y A (meaning networks)E A A vk F g
2020; Munro, 2009). 7]£9] HIA=ZX ¢} &8 AdFA 52 A= g

A 2w wete A Wy ARE gt dstd S AT
AFHola A&HQ0 EAAS zt3F31 oW (Richards & Dignum,
2019; Xu et al, 2019), °|& 7|¥to 2 3BtHatel vhekeh Aol QA A,
oA, 34 Aszgs TR ¢ A7 ol th(Buttussi &

Chittaro, 2019; Chen, Chen, & Lin, 2020; Hwang et al., 2020). 4 & =

O]
el

e oy

Chen¥ 1] F75E5(202008] AT-ellA Aks]2 23 Tega ofe] 22
Saget Az SFAA S Fdetal, HEs Tl 5T
RES Holn A& AWS eFste T 3w TREA FY st
Atk 12a Sy s EREA Tegast /MQlshE AAH, HMA doAE
S FPFAG A A VEe] de FEE9 g% 57, AAE
o S84 dFE wole= Aoz yEhgy Ad2(2022)¢] Aol
= deAT W9rlE 283 do] AeAAE s duAE 47
et sdd AdeAs Wit st oW WA ow Fozg
stvfol whel 2 w52 Zah @b S gdlsiith 53] AT A5
FoAor Fozgets Sgae] 49 " ‘A 922
Fojsiglon, W77t oldfaty] AL WHewE FdS FAS AU
b T deAeH FHHoE A4s FANYE EEs Bt 1
glan deAse] e xdE FHdHeR 85k Aol ofd A
o] 2ol FAHLR Tt WAoR ARAAS FAsta AT I
A EAE e 2R o7]a WY A s dnow 3
Abd ] Abget AU MAE sk BES B F3 9 ShaAtel vl =
=] W8 A FRETE wre S A

THHAE JdTATE dwd] A A wjA, AAF =e] #wAol
A oaketE = dR el dujsto] Sgabel 1A, A, AR Y FEAES
Tzt FA A4 ANt AEPAARA JAFA TS vhEtE
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FaAdol Atk Xust Ouyang(2021)2 Sts5 #Hgell A AL, A, S At
s Ou TARA A%E s d¥Aes g AIED ZHdlelas
|

SIS DO ERNE R

S 2ol AAEAH[2E T-7]). 3l
Ol FA 5 Asolaet AFES vHEORE XS FfH EH AdAAs e
Hog AezAgst ¢ Qe Id#HS Wi of dlth(Blikstein, 2018; du

Boulay, 2019; Tang, Chang, & Hwang, 2021). o]+ &A% <3P ¢
Zpe} A= ghEe] AAgH Ao el Ho FAAA TS v
ZAolH (Kitto, 2014; Von Bertalanffy, 1968), &7]d o2 <353} t}
Fot A8 PSS St e nHAEE ey oz gibjsivd ¢+ IS
Aot}

O
}

Student-student relationship

Peer/Learning companion

Tutor/instructor Tutee/Novice learner

e Instructional |

Instructor-student relationship Student-self relationship

[ZHO-7] ASPAAZA AFA]5E vt AIED Zd I
(Xu & Ouyang, 2021)

A-AL 98 AFL v olM dad are] 7lselv, ¢71d A
2ol obd 5 Agte A gAsae] o] Bag A, sE HE
2 7S 28T o e Aste W oltH(OECD, 2002). 97-Al ¢
g ol Aststr] Sl st a2 AAAH]] AGEE B, =
713, dsts AEE FAsta 2 A das e A4, 7)E,
H=rE g3 Sas uiustels &%) vl Fastrh webA wAb
2] 4ol obd Sgate] FEAoI FEFA FoE Fxse &
FoATHE AAA R A A= Zlo] s, 2020

Dewey, 2008, Hannafin & Land, 1997; Jonassen, 1999; Voorhees &
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Voorhees, 2017). & 5SHATA A=54-554d A=A 5271 dhe
Wty AdE AAZA JAE sfAdstr] A g Aol 4 A<l
gso FEHow Foste Jhed YA oR A 45t A
AFes FFAUrte sERTATFdelth (Aol AAE, 2020, A7,
Folzt, 2016; A&, 2007, A 9, 2017, =P 9, 2019, =%
2], 2017; o|As}, 2019; 31744, 2010; Brown et al, 1989; Hannafin &
Land, 1997; Jonassen, 1999).

WA FEO Aoy o G e AFo deTATFHAAME
g5 22 wgstsdgs E&sth(ASsel, AAE, 20200 HE
2007, AAE 9], 2017, el/dsk, 2019; oA &, sk&A, 2016, =92
2019; Z<33k 9] 2017; Chi, 2009; Jonassen, 2013; Kapur, 2010). 3 #j
A7 d5s Fdste A AAHdA sEHeE FAT F UEE W

[} AR
shel 54 2 etgAe] FUish BAS Hg v Qe SHuE

rﬂ

1, A=
Algtth 24, 719 B 20F 39S B8 dAdT ¢ de S AY
Al t23kE AA A 9 A (task) S A AR, FAS A, B, EQE
2, 3584 Z2AE 5 Jaggdola A ug HHS &85
3 ARSI A HeolE B fdEA A g BHE st A, F3 el
3w @ 2b7) A Z(self- reflection) S ZZ3th wpx et o2 w4t
gFAtEe] A4 7E, HE, 7HA] 58 ~xg AT £ UARE §
BEe AAsta, I A ARE ANEHo=2 #F Hrisie, g
S oh, AA, A TS sk APAFo A st FAe &

: %
ok MRPE W @A EA, BEH BB

A
oy

o
9,

, FA S, 2020, 31738, -l A, 2016;
o, 2016, 4AE 9, 2017, °]Ad3}, 2019; olA&, 3 %7‘3, 2016, =49,
2010; stx=2, #AE], Arw 7AFY, o] A%, 2015, Chi, 2009; Dochy,
Segers, Bossche, & Gijbels, 2003; Kapur, 2010; Lee, Huh, & Reigeluth,
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4 2021; Biswas et al, 2016; Carvalho et al., 2022; Chen, Park, &
Breazeal, 2020; Han et al., 2018; Kim et al.,, 2022; Oh et al., 2018; Ng
et al, 2022; Wiethof et al, 2021). OECDell A 2018 d =] st Fojg)
W3 7% 2030 A St Zeld, wuAd oE2w AFAs
of AmeAASE AL AFASL Bd Agets AL dolA
BN FPel AAe P BAT 5 2

= T899 gL FxE AHo|tl(Taguma, Feron, & Lim, 2018). we}A

=
FHHoRE dgd 990 A4 §Faa o
.?L

o

3} a9 e Al 9% tgd wAgA/ES AAD
w3 §% ZEade Awss el th@ARATE, 2020 A4,
2020a, 2020b; A1, 2=wjd) 2021; &37], 20215 o=, 2020; °l A&,

o
oFE, o5, 2021). wrtel B4, 4o wAFEE U BUA 5

“:q =1 '—I'B‘

A FEAon ANES Fowd dA Y &5 L wdA7E 2

ot BAe) AFAT AFS WA FIE F AR sop FrHAUA,
2020a; Shin & Shin, 2020).

Ul HA, GAA soldt A3 A e dF uSFES AT A SFFulE

= @k Ao HEdE Adow &5 FA 2 w9 =3 kgt

stuatel ATAS e wFet Sus AAHow FR5)7

Carvalho et al., 2022; Han et al., 2018, Ng et al., 2021). 22
X317]
A

i elsl, 49 R A5, ¥ B FH o= ZgEde 9
AA e oF & A A3t HHan et al, 2018, Ng et al, 2021). <
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2021; Wiethof et al., 2021). ozt <QI7ke] Ao} H= H|A
B2HY orE FEota, AHom RS £ 9l QleA
o=M stFare] A4 dEr AbES £31E 4 Atk (Fein et al, 2019;
Kim et al, 2022; Long & Magerko, 2020; Skjuve et al., 2021). 12|
gt AR rES wd s W =2ty i, EAete] A4S
Zh-g o] Ao R wkgE o] vEtvs A EF <l QB FH ol AE 7]
A se Adste sFArt dEAes AlFsEE mofof gt}
(Akata et al., 2020; Chen et al., 2018; Kim et al., 2022; Ramchurn et
al.,, 2021; Stowers et al., 2021; Wiethof et al., 2021).
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. FEAES WA 9l A Yoz RE AFATe 54 2 FE,
7bsd 3 ghAlel disk o]l & Eolal AT HE 2 Fal o
& ANgE FAA HEE A S Aok (HAY, oldE,  2020b;
Taguma et al, 2018). &5 Z7|dl= AFTA T © o4& gk
7] el QAT "o o5 S BT T, dFATY FgHFHo
2 2837 98 =" At Hee ' A 24, A QEA
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Walliser et al, 2019). §8&%F o= st5A7F AFA s3] IS
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A Gl 2Ee AolE FASi, BaF GEaiE Pl BTk
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AA 2021, A3 9], 2020; Carvalho et al., 2022; Han et al., 2018;
Ng, et al, 2021). 8724 % JAEAS S vt g 531 Fod =
a7l 91 mior & AAA, AsA, BH FgEER
ot ¢ dom olg FAAR W&y} #F vt dE
o gx srEat Hto] sk s of =
Lefol 3 Aoloh(H 1A, 2021; B, dHA, oA, HAH, 2011
o] A3}, 2019; Carvalho et al., 2022; Mager, 1962).

T oA AALE 9F T4 WEAEe] dee A-AI ¥
3 °

>

Hrt g g 9o I ¥4
AFE FATE R4AE FEHOR OFE Zo] oy nF FHIE
2 g2 27T o7l dt(Markauskaite et al., 2022; So, 2009;

3
qo 2 AFA T Ao ug ojdl2HE 7%
ARl AE7es e ow Fsta, wANA, 4 &5 59 1A
2 F9s AATE # QA §9 dFS
TSt st AE EHACRE F4T + UtHBloom, 1956; Han et
al., 2018; Ng et al., 2021, Ng et al., 2022).

A AR ARl wet 1A AAe dEl= HAE e A
T8 A3 T Tt wel AAske] Q17k-Al
g AFS AT 7 de AAA FEAAE A s T on] g
Aol AA TlE, 7HA 2 HEY FTARA AA WA A
T AE FAAde] AxEAH(EAEY 9, 2007). wEkA A4, 7)E, H
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ol glow, o5 ff&f wA HAZ HA FolME AT Fo 3
o A2 dula S Hekste d9s s Ao r b
Aol 7bed HAE Fisto] QAL ¥ AFS VIEe VIE T2

bl

H
Agaor SrHBATA IHEF, 20200 B, 2020; B4, 20205 A
73, 2020; 21994, 2020a, 2020b; A1WAM, z2=wd, 2021; &#7], 2021). ©]
WowhE A FEdA Wg e wate] S5 WA
* 43 gg5ae) wngF 57
2 FPHoR meshs o] BRSTHGELSY, 20206 PAA, 20205 A

A, 2020a, 2020b; A1z, z2=#F, 2021; 371, 2021; Shin & Shin,

g oA AA9E HEFAFAe dels G54t FAFEH D
el Bol Folats shed A-Al HY g PN
SY-RA-BH-2A-FF 2 4B BAZ £9e AN gL o
MY, TAdeR B9 wAAE E FUL Fd @A & o
BRE BaaA Al (Asol, A8, 2020, ©l4sh, 2019 QA E
S, 2019), B4 WANAE Ake] Qhl ol 1RE FEe HAES
As ABALH wvhHoz FH PPe LS AHAA4,
s, 2021, 29F ¢, 2019; Han et al, 2018; Ng et al, 2022; Oh et

al, 2018). &+ GACAM = v& shaakek B dAl A AP dde
? sl #@E AN e A, Ve, HES

= st (Asol, AAE, 2020; 45, 2021; AAA,

2020; °l7dst, 2019; =gk 2], 2019), T GANAE At FEA L

Hes A&s] ddd 5o AAZA AAE fdstes Fri(ASo},
FAE, 2020, AAA A4 2021, A A, 20205 ©]4d sk, 2019; Han et
al, 2018, Ng et al, 2022). vFA9 F3 9 A& dAAAME AFA 52
ol Y HAE HEEY TFERE AAFAEAE FRASEE 3ok
St (AR A], 25, 2021, A6, 2022; Dewey, 2008; Kolb, 2014; Lin,
Hmelo, Kinzer, & Secules, 1999; Lin & Lehman, 1999).
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m et #EgTE FEE =3

stol el g AsE A EE FHske slo] destH(ddEd,
2000; GA &, 2022; ol s; 9, 2016, AwQl <, 2021; AL <], 2021,
Han et al, 2018), 24#44l H7IE X YT 4 A= A A7+ 3% (rubric)
S Akl el FRF o RN SFAVE W 84AE EWstA ol st

i SES TSRS Zobof gtk 2020, ¢4 8 9
8], 2012; #F4l, 2014). 712la Frbel|l 2x= Zeo] ol Hrp A9E
EQ2 @89 A& ddats b Teol He Juug S50 A
Moz AFgFozn ALE 98 HUt HEEF sof di(AEAA,
2020; ©]7dsk ¢, 2016, dwlQl €], 2021; TS 9

2018).

A HA JAFA T AR dele 4 ol AFAFo] eFAet &
Hd 5SS Tt AdAAE AES F FHAA &gaof TS
olmgitt. &g o] FAHY] fsiA= HAAC SHS YRS
u grEAte] FE sEs Bt ¢ 9la, N sgAe 5oy F
HoAdE wete] #e ARE ety FYS ASA R 2AMUILE
AFA TS 83t Aol Frh(o]d+, +8%, 2020, Salomon et al,

1991; Stowers et al., 2021; Walliser et al., 2019). =3} 8h5aFe] ol x|t
T2 1ysdS w22 WA o] AUAA oAHA = F&A AR
sto] Ak Q1A FetE AAsta, FHEAAE ATAoE TPt
ofF 3H(Kim et al, 2022; Oh et al., 2018). s Al &<F

=4, U3, 289, HE 58 F3 xdsUe w ol
S AFstE A3 ATE AATo=HN shgate <
9l o} (Baxter et al., 2017;
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zepl oy w7kl A AlEatke "E A (AD SE7E T Fash
Az & Fgsl= Aol ZRdth(Aiken & Epstein, 2000; Akgun &
Greenhow, 2021; Big Innovation Centre, 2020).
A HA FE HE A% vA A F(scaffolding)©] A= A3A
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Newman, 1989; Dennen, 2004), &<5At2] o]slE& SZst= o] HQs}
tH(Rummel, Spada, & Hauser, 2009). o]o tla] AFA]s3eo] g= A

g AsS A2 AR F Yde GWHE ZEZE A IAY2E)E A

ol

oy sFAtEe] AR oR AeAgse U 2H1S FES Ad
F 4 AT ATE, 2019 &4, 2007 Jarveld et al, 2015 Oh &
Jonassen, 2007). F=AH o2+ g5A7E vA AlF glol=

BRAoR JHET F AEF ste Zlo] HAHGoR FgFAEY <Akt
AL 9 o] FAHEAd wep HA ATEH= vA TR NEE
Z oy rtol s #wE, 2019; Brown et al, 1989; Collins et al.,, 1989;

Dickey, 2008). =7}& <l X5 ZT2ax A9 7|&4 FE a9
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oo} FrUTEEES FHY 5 =
JDTHEFE R 9], 2019; 471, d&dd, 2021; Ching & Hursh, 2014; Kim
et al., 2022).

A% WA A Ale] £RH Fee) A AFAEEL A o
Ao wiehnt o] ol 4E 1 £§E FuLE & ol W
Aoz Adse FEA 29072 24k g vtk o2 99
AR AFAEI HE G EES Fade GUAAE BEA A4
st ol BAuE e AFFoEA @ AR AN A
Ashe 71315 Alwets Aol Fom (s, 2018 FAIE 9, 2016; &
%, 2020; Latour, 1993), ® o183 § Aobd 23, 9ele] Zopy &
4, qard 59 @ A7) BEL ATFoEA A¥AF FU9 7]
A% A3 FEA ANT FAT F AAAZ, 018 DL,

2022; Chen et al., 2018; Graham & Barter, 1999; Walliser et al., 2019).

dF WA FIstE g dFY dele 49 AA 2 AddAA S
HEoti A5 §A Adaivrts 7135 wh-soF s on g
o wEAE Y FE5 F AF3A T 54S T &8st a9A
o2 FYs A, At =AE AEaoF s, ol Ed FF FH
S WA YIoE Sho(FA EE, 2016; Herman & Morrell, 1999; Pollard,
Colins, Simco, Warin, & Warwick, 2008; Shon, 1992). tj &o] nFA=

FAwer opel AFAFTl Y B Yyt W AFAYeAE

- 1
Hrtselal, AFA T HFEH3 A& HAAYH s5 wAMEY =9E
Fa ol BT wehs gAstE Aol Qi (Akgun & Greenhow,

2021; Big Innovation Centre, 2020). ¢]|& &3 w3} AFX 5ol &%
stet 4= Q& Aotk FHF AALE A s AT dd E QA= [F

= Al A sld 5=
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CIZA5E MEHZ 7|1 AAH HAE 2 siZshe B2 252 dAstuAr st

1

2 AF0IM QIZHAl B dE 332 SHE 45| 8 3Asa dEE ’e!i‘i'QP
oz ZESITE TS HFs| 2OEin, ALAHC SR8 £A0M UZASD A4

23, 822 + s MWoe 8oz HosHHDellermann et al., 2019: Markauskaite et
al., 2022; Ramchurn et al., 2021: Sowa et al., 2021: SuBe et al., 2021). MIF HFe=
= M, 23452 4ol tis olsiske SHoICh FAldo= HHo=A JHE AZAS0|
HRE Aotz H4l, 2 o 43 U 2R 75 © S B AfHos M

= sHolch 28, A3 QAaSste SHolCh FAEeR B Alse T

I1||0
:10

=3 Sdg 18l 2l=sAs0l ofshsty| gA 2AH0|D HESA BHskes 530l 225
20 elsAsie] 45238 ae ZLHYSHHA 25450 d8ste 2FL o8 2
2 MY DESE MSst SAE HELE A0 Uist HEE Loz AssosM 4538
o 2 FHE T A= SOl BRI MM, 2SS Aee| Efgda Hd4e Hiet
2 1 20| pEHoz digd > s S8 T8 229 HZ% oijAt) elsAs AHets
FAHCc2 -8ot0] A= ME AlZE FRERILIIL, 3252 Eils dRE +E 2 ¢
APl & €4 g5 = Whe HOIGL WA, QISAs0 tE 5el3, =93 "or %
)giEl- %E1 a

olct. BAIS0] HeE COIEE ECiE olAEEE U Z|aos gela, HMa
2180] 20| e Y20l 018 JROlA 4T, B0 2Bl 2
4% OASIT MR 4+ 00} S0 BATS UL B2AH, S Palg E4s0 MY

BACH CHUM, BIBASS TS S0 Ol 88 &
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Hah= 210] 4= 7t 0l2lS HSEICHe CIAS HIECZ QIdA52 Edos g8 HEs
oot A, A£2E2 L= 0| EestCtHMarkauskaite et al., 2022 NLEC, 2021).
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off HEE nixlz 200, QIZhAl B3 dzPg i Flelez MASIFen 2712 human- a
collaboration’, ‘human competency for human - ai collaboration’,'guidance/quidelines for
human- ai collaboration’, *hybird intelligence’, ‘trust for human - ai collaboration’, *human -
ai interaction’ Al literacy’ S2] ZIHEE AESIGLL siEwSsed2010| AZs= eed@+
AEMHIA(httoriss k), 7= sHEEM M| A (http://scholar.goodle.co k),  1.5.18] CiojE
H|0]AQ! Web of Science (http://webofknowledge.comMWOS) 52| CIo|EH|0|AE =&}
Of T ARE $£AUSIYUCL OlF £US AR 0N AFSAQL M0 =1, HHO| 2
STAZE eiZistAL 218 A7 =2 sHER|0] ARE 28 (Hart, 2001)8 2H2o2 HESH
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= ZAEE (Markawkaite et al., 2022; SiBe et al., 2021)
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ruh

OIH2RE 7242 4F 7IgS S53t1, A

i 52| J_RH@.C’J Y MAIE s M2 1S UBE
Z2I51EL (Bloom, 1956: Kim et al., 2022 Ng et al 2021 Ng et
al.,2022; Ouyang & lJiao, 2021).
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3, WalF ABATS ARl Eel
= MIRD OfLIZ 201, 43, ARl §
= R J|=E WM P IHE M)

3.0 aokE JAE Dol Zof: SIS, B0 2k SaF 20| 24, EAE
A A2, Aol BB, SURE, e WY, ok 2, A BUNS
clEAisTlel 2Ry MEolEHE SR & YUs BAE UIZhAl HE o
ot o1 AAISIE} (22, 2021 Boves ot ol 2016 Chen et o, 20205 Hon
et d., 2018 Hwang et al., 2020; Jonassen, 1997: Kim et 4., 2022; NPEC, 2002
Ch et al, 2018 INg et d., 2022; NPEC, 2002; Wiethof et al., 2021).

32 HAAl " MHE sHske 72 M*—;—iﬂi‘% st SAl|
RIZEAl EE dEE VIE + USE Y UEE F4siet (ZHEA ES
2020; 22N, 2027; 4K, 20200 AR, RO, 2021 827), 2021; O1gs, 2021;
OMiE, OESE OISE 2021 analho et al, 2022 Han et al, 2018 Shin & Shin,
2020).
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aAee] 2 A

A 2021 Han et d., 2018 lin, Hvelo, Kinzer, & Seaules, 199).

3.2 54 TR0 IAfe] ohl OFf SlZAIsa Bl e 722 Ih
B dZsin, 1 AT ZNE TISHES st (2R 2001 Gdho et al,
2022, Han et d., 2018 Kdb, 2014).

43 5% THOIN T2 s5At 9 IRy § Zjo| OfsH v, 2Asc=
M SR ISe] 3 DRHOIM TR A, TIE, HEE JdEi=s Skt
(Devey, 2008 Llin, Hrrelo, Kinzer, & Secules 1999; Lin & Lehman, 1999 Kab,
2014 Scheer et d., 2012 Voorhees & Voarhees, 2017).

44 =et THAHOIN S5 AAR QlSAlSTe| B TRHOM Bs A4,
71&, EBi=E 83t YE £Fe S stigsty, O ohda 208 JIE
St== B2t (2R 2021 Gavdho et d., 2022 Han et al, 2018 Kdb, 2014
Lin, Hrelo, Kirzer, & Seaules, 1999).

ShA
B =)

87t

5. 3 24 Wkl gl
PBASTIO| W2 SR0lM BEAC| ATHAl B TS AaHoT W
HSIES it

5.1 9lzAlsnel #H atgat 2aof s wArEsE SEH7E F7l1do=
HAR, #F gy £ =350 He AARQ LEME SZHH0|1D 4|
Ho=z AZsieb (28 20210 olget 2] 2016; 84S, RE Okl 2221 2021
Bender, 2012 Han et al,, 2018 Kimet al., 2022 LleMBhieu & Rellly, 2004).

52 AZEAE, 92 94 24 5 USAS 0 85 258 DE0=s A4
TS F7IHOT WAl BEA AAT Fa T Ol YOIt HALsis
LS LjelsiaS sit (s 221 QORI 9 2021 AR 2022 Bende,
2012).

53 TR Z0E HPo= WA BE gue B4k 98 Y 5§
HO! AE@ ST O B 4El USAE HUSIES sl (RS 2

6. 95 Jr5e oraAls ARl 7]
sranel AEuezel B SESI BT UIASE MU ABAS

= 2% 2 ¢85IEF SELL

6.1 HZE HAHE eliEshs O 20 S5ARE Al s3Hg 2% 2
2l HEistEt (A 2018 ORE 2L 2020 Siswt 20210 Akata et 4,
2020; Albacete et d., 2018 Baxter et d., 2017, Ddlermern et &, 2019 Ho et 4.,
2018 Kim et al., 2022).

6.2 A7} FARSH FE)|, A8, AAXY F 2Q5t 248 ZI=0, SHEAS &=
o HZ2oT URsls UFRSE HEEEE (H0f M, 2018 Akata
et al., 2020; Baxter et al. 2017; Cassell & Bickmore, 2000; Epley, Wayiz, &
Cacdioppo, 2007; Feine, Gnewuch, Morana, & Maedche, 2019 Gong &
Mass,2007; Han et al,, 2018 Kim et al., 2022; Nass et al, 1996,1999; Mass
& Moon, 2000 Ramchum et al., 2021; Reeves & Nass, 1996: Stowers et al.,
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2021 : Suzukd et al., 2021; Walliser et al., 2019).

6.3 SEAQ] AT ES nefsl YEHoAE 20 o, ¥F JisE
QBR|S2 H=GE (Chen et al., 2018 Kim et al., 2022 lee & See, 2004
» Suzuki et al., 2021; Wiethof et al., 2021).

7. 47 Fael i)
T TAE 4Ws| W AEADE USSP HE £20| MFIE 4T

ZI1B1E Z256| MSBICE

7.1 ARSOlA RIZAISe] B 2+ ARIE S SISt /i3 Als
To| @Ho| JR|(EaM, R8M)E CWISIEE B2t (O 2| 2020 4EE
2019, 2020 OWS, 2009 Fenwick & Edwverds, 2014 Kim et al, 202Z
Merkauskaite et ., 2020).

72 8% 29 270l 29, N0 ol oBAsel Jisd =AY J=
28 a2 Ms st Gt B2 FEe 275 ATsRt (2

#, OIZF 2020b Carvdho et d., 2022; Hancock et al., 2011; Ch et 4., 2018).

7.3 B8RS 45285t Y2 EUE USA 50 S48 EMehe e
Aigsl 2olz3Ase 53 +F2 MEHo=z mdeleE skt (ZeEl2 2021
Andras et al, 2018 Chen et al, 2018 Hancodk et al, 2011 Kim et al.,
2022; long, & Magerko, 2020: Skjuve et al, 2021: Sowa et al.. 2021;
Stowers et al., 2021; SiPe et al., 2021; Wiethof et al., 2019).

8. @9 S4i= 9@t 5P1 AS(Scatoldng)el €2]
T2 maoM AIBASO) SHg TeH YuH AsuEe 4BOS 4

SH=5 Chafst SEHS| BIAIE AsEict

8.1 USAlsTe 23 e S5 B MM 2, 942 EE, g A=
H27 & & 4o 258 AssiEr (ZdlE 20220 Akata et al, 2020
Carvalho et al., 2022 Graham &Barter, 1999; SiBe et al., 2021; Whalliser et
al., 2019).

8.2 9l=2l5d autHoR ASAEse SEHE V2R Lt Az olilet
Q5258 S48 1sk= AEE AFsiE (37, YEY 2021 Collins,
Brown, & Newman,1989; Dennen,2004).

8.3 21FA=a st FH Mab oi2hg digsie] HHE0LL siEeke
ZHe| U7t JA=RAE AAT HASHE CHN(DEDE AIEAE)E HFst
2t (Butchibabu, Sparano-Huiban, Sonenberg, & Shah, 2016: Darks &
London, 2017: Graham &Barter, 1999 Hoc, 2000 Kim et al., 2022
Markauskaite et al, 2022; Musick et al., 2021; Rico, Sinchez-Manzanares,
Gil, & Gibson, 2008 SiBe et al., 2021; Walliser et al., 2019).

9, T2d el #e
UBAST B BER DUNYSIPM B +EL Aol 07 2
Hos Zmsict

9.1 2BASS S3l 7 Sl ABAST| WY PSS A2HoE B

F5lD, BEAS WS B oY +ER o =23 TSwE HSAS
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aAee] 2 A

2 Algstet (Yojel 2, 2021 =M, 2022, E4% 2|, 2021) Hancodk et al,
2011).

o

9.2 J=As EETlE g O OEreE 20 J1Ea SAPT Ts
HE T D4R EE T2 FEAPY 34| 28 LASIES U HEH
alg) 2342 Zzisiet (s10L M, 2013 FRIL, 2002 EHE 9l 2021).
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10, AZ|2Eus by 240| 2|
YsAs0e] gy 52 sHsienl 2 UAE A 2 #Fs e

2
St FHIBICH

10.1 & w4 U Heto] MEE 24 HESIFS BiER T= PC, 215
A S0l EAME ZIEt 7171 § 23Als1t HES d=AEsts 24
FE =oIst FHISIEE (ORI 2], 2021; 2IMA, 2022 Han et d., 2018 Kim
et al, 2022).
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ol

10.2 Q1320 Chst 248 =07 I8l sigAt 190 & 171718 A=
B 4+ USAE 20152 TeF 2|210| O2fR AL, PUEHIY BT Sat
0l 7ts%t Q8 ALEYNE A ADIEE 59| iy 2|7|2 Hi
StALE, 2210] & ©E OIRT ZiAt HHst 92 wol A snel #Y
S0 215 HoE = AUESE St (@M 2022 Kim et al, 2022 Wang
& Cheng, 2022).

10.3 &l ejHo| o1F 27 240l =ME, U=, J2 se)E 28
off QlaAlsat Ciyst 23 g5 g 2 STHRE 7|He AdlA%
ZEHE (0, Padlet, Zoom, Google Drive)2 AMEE 4= Q= SHAEZ O3
O A29 4222 s SUSIES 512 (Gralho et 4., 2022 Kim
et al, 2022).

1. A Samer] de
Jhelo] 213 E7IMS S2AZID, a57 7 ASABS PHHEOSK 2
JZEHO BESSE Hus

11.1 SEA7F AAs B Q= MR FAE dgs osalsat il 2

ARS ST szYele TSt MUHS Hoigosw sisall A

1985 Ng et al., 2022).

11.2 2FA 500 €3 oM ddst ZAE sis2 7iglz BiEtEn
AT U] SUist 200t S8 Wy BEE SN Alghol g
27IE HMst== ste (e 2 2019 sRiLf 2011 &+ 243 20
Ching & Hursh, 2014; Kim et al., 2022).

12. SIS0l 28 2 Jgo| &
213758 Ted SACl (oA HEtER 4T AT S5B ANUE
7t2l Bao| MOIE Hijul S Soi7|E Fusic),

12.1 2BASE MU PIBOZH AL Mol 0 5 U= I
Ef 5
=

Jtsde Chstil EMst= JIEE Asster (RAME, 220, 2Es, =
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il sozie] 2 MR
¥y g4
o 2016 HFE, 2020; €5&, 2018 &5Y, 2020 long, &
Magerko, 2020; Latour, 1983; Thrift,2000, 2007).
12.2 USAS0l ATET O ¥ & 9e Sad 590l ISE 949
1. ABAS| Cft ZET HHE HiYOE Y BSS SUSIYLAE
sgopEs B2 HM3skel (@Es 2018 WHE, 20200 234,
2020).
13. 2235 glet A2 #el
QBASTIO| B WER HISBM SR BAA, HeH, UIAs0| B
7 Ll JlatE Ofsicy
13.1 S5 23570 T W58 JE YAE ASEHOE A
OIF EEE2|es) o=k oAl BY S0l Pttt THS Ans
OIF £ QIES SRRt (HERl 2000 WHR 2002 2ES ORREL 2017 Kim et
o 4. 2022). o _ ]
e 132 uiAlE oIBASHe] B HEE 47, Adse BA0IM 2dE
~ Ol4S T aEAlel M8 SAE JISsD, 0IF Jlvies Selol 2
St ofa, HOIL SIZWSHR HTSIC OIS S0l WSIES SlE (FHH,

2016: Herman & Morrell, 1999: Pollard, Colins, Simco, Warin, &
Warwick, 2008; Shén, 1992).

13.3 2i=5A1s0] HEeEY QAEdEE UY D7t S8 fIE0 s
B2 Write ASAS ARBE SAAZIA, LA HEEE AHetste

£ 5lE2F (Big Innovation Centre, 2020; Han et d., 2018 Kim et 4., 2022 Long
& Magerko, 2020 Ng et d., 2021; Sdomon, Perkins, & Globerson, 1991 Sile et
d., 2021).
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(2) 7HE dAe] Y HAR o e EtPE HE7

® OF 4B BRS2 Y2-A B3 4% 42 Aft 2854eYl 4 ¢ Mz ot
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(Markauskaite et al., 2022; SiiBe et al., 2021).

W&

1o

ol =HH Z2AQl &

5&

o

el

%.Q.

N wgag )

2} (Bloom, 1956; Han et al, 2018, Kim et al,

o

L
-

3

A GHAAE

Ng et al., 2022).

2022; Ng et al., 2021;

........

- 216 -



Chl
949

3t
99

AAdY 2 AAAH

A% A Az
et ol #8, A8 5t

Aol Ac-AL 99 @B A=e A4

o oo @
2oy
e R H
R
"F{fro
rﬂaol:]

R
Rl
I B

e AN

=

ooy o

o o
p— OH _V\_l‘
ok

{1 1o o
o

o

D

)

D

=
2 o

oy

A,

»x 8

- OE‘

po 2
r2
L
o,
2
>
ol
ob
AL
i
X
-z
2

<l 021; A% 9, 2020, ALA,
2020a, 2020b; A1, z=w§) 2021 &¥7], 20215 ©]
93, 2021; olA = 9, 2021, Biswas et al, 2016;
Carvalho et al, 2022; Chen et al., 2020; Han et al.,
2018, Kim et al., 2022; Oh et al, 2018, Ng et al,
2022; Wiethof et al., 2021).

32 AAAe dHEAAZS F3ste= 7he-d wIAFH 7
A staL FA)o CI7-Al €Y IJHEHS ]2 &
T WES FAskE (X194, 2020a, Shin &
2020).
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FAFGe 49
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[e)

Iy

g AZ-Al 8 JFS FAEE

N

gk
*OHT

e
- FH- o WAR £9S T4
]

x e o

k)

(Tl LR U

b -

QAN SeAel ALAA EE BAAL A
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4
Fge ANFORA Sk BNE Fud

2021; Han et al., 2018).

12 A SANA arel <l ol AFAEH @9
gt T HAE efdstar, 1 AFR A
= 3tgk (134, 2021; Carvalho et al,

1 © -11 ]
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2022; Han et al., 2018; Kolb, 2014).

43 & SGANA & sFAet ¥y A 9 A
el W, EAFTFomM ATl P A A
Za3 A4 7 HEE FASIES she (Dewey,
2008; Lin & Lehman, 1999; Kolb, 2014; Voorhees &
Voorhees, 2017).

—

u 3}

=~
AN
=2
R

oy

1} St A~
o] A, 7=, HEE
9] idsta, o1 g A
(AR A 2021; Carvalho et al., 2022; Han et al.,
2018; Kolb, 2014; Lin et al., 1999).
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AZ 4979 47
Asste] B SolA GEAe] QA-Al B
A%Hoz Hrt AAFES B,

off ol
o

Soke] @ A Akl tfel WAL,
F5F 2y FYe =

2 Z7Holn FAHOR
|5sket (A4, 2021; o] A3t ¢, 2016, 45 ¢,
2021, Bender, 2012; Han et al., 2018; Kim et al,
2022; LeMahieu & Reilly, 2004).

)

2 D{O off g o O
0,
ol
>

52 AAg2E, Az dx #A 5 9l

g5s HEolhe= AVHIME FUIAL

FA 222 Y d ogeke] dnpt 3

gofste & bt (AX1A, 2021 Rl 9], 2021; @A
2022 Bender 2012).
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Tt d=AE WS shet (o] 43t ¢, 2016;
Bender, 2012; Han et al, 2018; Kim et al, 2022;
LeMahieu & Reilly, 2004).

g

A4

6. 89 7t AFA T

Sterteh 4

O:

= ATA s Ads
%, 2020; 3¥Hs3f, 2021; Akata et
al., 2020; Albacete et al., 2018; Baxter et al.,, 2017;
Dellermann et al., 2019; Ho et al., 2018, Kim et al.,
2022; Walliser et al., 2019).

6.2 A7t FrARRE FH, &g, A=A 5 oQlst 84
£ 230, stsake gl Ao w whgsks A
A 5S AMeEset (Baxter et al, 2017, Cassell &
Bickmore, 2000; Epley, Waytz, & Cacioppo, 2007,
Feine et al, 2019; Gong & Nass, 2007; Kim et al,,
2022; Nass et al, 1996, 1999; Nass & Moon, 2000;
Ramchurn et al, 2021; Reeves & Nass, 1996;
Stowers et al.,, 2021; Suzuki et al., 2021; Wiethof et
al., 2021).

63 A AATATEE AAT Lo =8 2
3oglew, 4W hEE AFASe A9 (Akata

et al., 2020; Chen et al, 2018; Kim et al., 2022; Lee
& See, 2004 ; Suzuki et al., 2021, Wiethof et al,
2021).

7. 48 ¥4 43

AYAAE P37 A At AFASAA 24
@ wel NAE Y 88 FRH ATEY

b ! -1 ':
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71 AFA FhelA JIEAsHe] FY S AlHE &
Asto] SF5atrE A5 FEo TP L8,
|A)E AXe=S Stk (AR 9, 2020, 9FE&
2019, 2020; ©]’d%, 2009; Fenwick & Edwards, 2014;
Kim et al., 2022).

o, 2020b; Carvalho et al., 2022; Hancock et al.,
2011; Oh et al., 2018, Taguma et al., 2018).

73 deAE I dEAEd e EUE deA e
S48 PASE HES AT AFAFY FY 57
s AgHo BYFES ek (32, 2022 Chen
et al, 2018; Hancock et al, 2011; Wiethof et al.,

S
=
28-S AFHeR FYsIEE Thds JEH o HAE
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(Butchibabu et al., 2016; Graham & Barter, 1999;
Hoc, 2000; Kim et al, 2022; Markauskaite et al.,
2022; Musick et al., 2021; Rico et al., 2008, Siifie et
al.,, 2021; Walliser et al., 2019).

9. EF A4 93

3
§ ree wod was AaL 444
a}

S o
(w1 9], 2021; A, 2022; 45 <], 2021).
o) HE Agste o oHgS
Z1eA A7 TSRS W wgA B EY Sy
| = sAs=s el 23 I
TS skt (o, HAA, 2018 FAH, 2022
A5 9], 2021).
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al., 2018; Kim et al., 2022).
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¢
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o
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JEE st (HFAA, 2022, Kim et al., 2022; Wang &

Cheng, 2022).
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2} (Carvalho et al., 2022; Kim et al., 2022).
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35 AFstet (FAE <, 2016, 958, 2020; M5,
2018; €54, 2020; Long, & Magerko, 2020; Latour,
1993; Thrift, 2000, 2008).

12.2 ‘ﬂ%ﬂbol HEARCRRS 13 2 9ds

of XN o
> % o ou

o

o] 5}
owww %saﬂ,%%—g— e o w57,
37

AU 718E nrag

133 Ql&Asol H&FeAd rAads el Isi7t
A 9ol A= A = U3
SAAZIAL, AR A AARES ARbe =S skt
(Big Innovation Centre, 2020; Han et al., 2018, Kim
et al.,, 2022; Long & Magerko, 2020; Ng et al., 2021;
Salomon et al., 1991; SiiBe et al., 2021).
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L AALEY 2 FAAA
1. AAH Ex44< A
ST H AAZA S Fdet] JA-Al 8 JF FHS
Ak FERE AAA SR T
1.1 52 Jabe] QI-ALI g9 &9 dA 53 vE4
g T+ zols: Folsta, dtgo] Hed .45 WAsH}
P (AR, 2021, A3, AAAE, oA, AdH, 2020; Carvalho
=g et al., 2022; Han et al., 2018; Markauskaite et al.,, 2022; Ng,
et al., 2021; SiiBe et al., 2021).
1.2 43 &S nger 9 F Zdajof o= dodd
(A2, 7%, HE) gE5532Es FAAS] WEd #F s
gso = WestA <hlietet (XA, 2021 WA, dAHY, o]
A7, HAA<, 2011; Carvalho et al, 2022; Mager, 1962; Siie
et al., 2021; Tyler, 1949).
2. 9% A HE&TAH84 ¥4
A5 JdY A Zag 4 dFs FHeE FqauUs
= T
21 d3AsH F9 A 2o qA] AZFTA T 5430l
gk olsl A=, oJAtAT JF, HAAFR A= FrF 2 AF
A% HHo® &3l HE 5 EF OE T UAEHF 74
IS _}—’F%— %3] gxrslel (Markauskaite et al, 2022; SiiBe et
g al, 2021).

b2 AT 58

AR wsHg Wes =288 (Bloom, 1956; Han et al.,
2018; Ng et al., 2021; Ng et al., 2022).

wst AFA 5 AA A
A WAL ol Fol, 28, A3 B Tgd ws o
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A AAA dHAAE AR
AAA HA(e. ol A AE, B A4, Tk
v B AF, A @A), oA24, Bk
AF) TAAE JATATH FErgHo=R
o= HANST FAZ A7-AI §Y o
Alstel (BAFA FE, 2020, A, 2021; A
74, 2020, A1¥A, 2020a; 2194, 2020b; AR, Z=wE,
2021; a37], 2021, Biswas et al., 2016, Carvalho et al., 2022;
Chen et al, 2020, Han et al., 2018, Hwang et al., 2020,
Jonassen, 1997; Kim et al., 2022; Oh et al., 2018, Ng et al,
2022; NPEC, 2002; Wiethof et al., 2021).

32 waE AA FHAA Y FAAHS W&} Fes w
o 54 wHAgdH7IE, HEAAY AAA, dEAEet= <
SAEY sHY sFAte] 845 FHHLE nHste] S St
2} (WS 20202 WAA], 20215 A QA 2020a; A 94, 2020b;
AZAM S Zud) 2021; &37], 2021; Han et al, 2018; Shin &
Shin, 2020).
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= WALS] g ofef] Ihegk o] A
Ast A3 A5y ERAoRE FYste= kS HASE
2k (713'%1@. A4 2021, 293 9], 2019; Han et al,
2018; Ng et al., 2022).
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43 & DAl = vE Sexkel @A dAld Ade
10, &4t QeA s3] §
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4, %, H=g gaA0% TAsEs stet (el A,

2020; AA, A<, 2021; A3, 2021; A7, 20205 ©14

sf, 2019; =93k 9], 2019).

44 A SANNE Saa 222 gg dAdA TAE
AFA 5T P Aol Bad A4, 7%, HEs 48
AR 2 £% s (Asol, 24X

<, 2021 A A7, 20205 ol sk, 2019; =

93k 9], 2019; Han et al.,, 2018; t al., 2022)
15 ¥ % 42 WA dFAE JAAA=AS
Astn AFAGR FHBES YAAEF s} (Ao, 3

218, 2020, HRA XP—O—%, 2021; A5, 2022; o]A s}l 2019;
Z93% 9], 2019; Dewey, 2008; Kolb, 2014; Lin et al., 1999;
Lin & Lehman, 1999; Voorhees & Voorhees, 2017).

<l Jg_“

S o

5. AT AH7e] L4

SgAte] dEATHe] FY FARAHHR AIAE AEHZHoR
Hrtetal ol & g - FFol] whFste] AZH-Al ¥ dJZFS
FAete = Feth

51 ##H7 TEZE S, T8V 27197 5 g 9
7 e g8ete] e Aede ¥Y FARFY A=
A& o2 Fristet (A¥Y, 2000, AR, 2022, o] F st 9,

2016, 4wl €], 2021; €435 9, 2021, Bender, 2012; Han et
al., 2018; Kim et al., 2022; LeMahieu & Reilly, 2004).

52 GRS Bk EAN Wl LA Fe S
Age AL 24 5 = FAHA AR7)E R (rubric) 2

)\
AR el EHlske] & sket (71:10&00, 2020; °17 3k <], 2016; A

H138], 2012; H 3P4, 2014).
53 W7k AdE Bl sgaeld dde 42 FHste
tﬂ g0l HE Muwe Zadolw TAGeE AT (4
7, 2020; ©173} 9], 2016; 7Sl 9], 2021; FA1F 9], 2021;

3 oy
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Han et al., 2018).

24
2 4

6. A5A HAe 4

ARl AFABel At BAS FAso)) AAEAE

&, 2021, Akata et al., 2020; Albacete et al., 2018; Baxter
et al, 2017; Dellermann et al, 2019; Kim et al, 2022,
Salomon, Perkins, & Globerson, 1991; Stowers et al., 2021;
Terveen, 1995, Walliser et al., 2019).

6.2 FEAEat7] 2 AHAHQ Al AE ZEFa Q)
W, A3 - AAF o m FAHH WES Hole A¥AT
HaAo] &85t} (Baxter et al., 2017, Cassell & Bickmore,
2000; Chen et al, 2018; Epley, Waytz, & Cacioppo, 2007,
Feine et al., 2019; Gong & Nass, 2007; Ho et al, 2018; Kim
et al, 2022; Nass et al, 1996, 1999, Nass & Moon, 2000;
Reeves & Nass, 1996, Suzuki et al., 2021; Wiethof et al,
2021).

»

63 w50l A8l4 Adeltt v He g 4
F2 A=A Akl A 5 FH Ao &&ste}t (Aiken &
Epstein, 2000, Akgun & Greenhow, 2021, Big Innovation
Centre, 2020).

7. 88 A& 93 v A Al F(scaffolding)e] ¥
A

AFAETT P4 3548 43H08 59T & =S
ks

A, 2021; &9, S4HA 2021; Collins et

al., 1989; Dennen, 2004; Rummel et al., 2009).
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W HAoAds =ol7l A gsA 19 T 1
_S_

NNE AF AEAE FAstet woF xgo] of# L 4
%, PC/=H} T a3to] 7hsd AFAT AZEAE A}

9 giA 7I71E HEsAY, 22l 3 'HE
18kS ol AF AT JHEF 7

b3 FAsd ¢ AEF et (A, 2022; Kim et al, 2022
Wang & Cheng, 2022).

9.3 55 7Iuke] Anv]29k 2kl FAE(Al. Padlet,
]

Zoom, Google Drive)= AF-&3 o+ & A4S viddsto] A
Aol FEgds A 8T F e AF, 24 Ah(d =
A, wrER Vs dE A R)Y A= b

stE=% ste} (Carvalho et al, 2022; Kim et al., 2022).

10. A7|F2F 57359 97

A Z7I0S FFA71AL 52 222 FAE 4T 7]
3 E ATt A7IFEHQ gx EHAVE 24T

101 85A7F 222 B4 ' AR FAE AAs A
S A #AAE ARE AL AN ST ¢ e
AeAS Fogto =z gFate] A4 a7|AdS fdetes 249
7S FAskE (57, 2009; €71, 2004; Kagan, 1985; Ng

AFSl ot Al 2022).

Ffa

102 AFASH] 48 FAHAANA TYE FAE G5
FH g vetnn 2P 0 B B FRuSVES 3
B2 ggozm wrdd sty BoVE zAste (FA7 9,

2019; &9, -, 2021; Ching & Hursh, 2014; Kim et al.,
2022).

AFASS A WHoR werE Ro| ohlet 4E 7
S FUWE F Yt FH AU A45E £39 29
q
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111 AP F=holA &A%
HALE S TSt A A Al SFAL o]
A FEe The 44 7HA(Z &
Alssket (A<, 2018 FAE, HA&vl, AP, I, 2016
k&8 2020, /‘é%%, 2018; &5, 2020; Long, & Magerko,
2020; Latour, 1993; Thrift, 2000, 2008).
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12 59 =79 & olg3 9 A 44, 359 FHA
9, 9ae) b 1A, R 59 8 A9 BE
gozx 9845 9d9 718 A4s FEA 948 %
st 713 & AlFstet (R, 2018, 78, 2022; Chen et
al., 2018; Graham & Barter, 1999; Hancock et al., 2011,
Walliser et al., 2019).

ol

12. X35 3 A& A4
T A 2 AYPAAS HEolHH QAFA T A A
it 71812 vl sk

121 WEAE ATATe] 54¢ $8I B84 FAL &
Ao A, AIAALAE 42T, HAUAE ¢F ¢

Holl wrgstet (A%, 2016, Herman & Morrell, 1999;
Pollard et al., 2008; Shon, 1992).

(Akgun & Greenhow, 2021; Big Innovation Centre, 2020).
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Abstract

A Developmental Study of
Design Principles on
Activity—based Classes for
Improving Human-AlI

Collaborative Competency

Hyebin Song
Department of Education

The Graduate School

Seoul National University

Many countries are in the midst of the Digital Transformation (DX)
era, in which people are creating new values and innovation by
introducing digital technology throughout their lives. In particular,
artificial intelligence (Al) is a significant component in driving digital
transformation. As a result, many countries promote various policies
to foster competitive Al talents. In Korea, the government has
established an agenda of raising talents capable of producing new
values through a partnership with Al seeking coexistence between
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humans and Al. By 2025, It aims to introduce Al literacy instruction
in the elementary and secondary school curriculum, which nurture
the ability to communicate and collaborate with Al. However,
studies on artificial intelligence education programs established so
far have focused on learning activities that promote computational
thinking abilities. No research or examples of specialized educational
materials or teaching techniques that foster Human-Al collaborative
competency. In a Post-Humanist society, we must cultivate Al
literacy that could treat Al as a subject and collaborate in a
horizontal relationship with humans instead of just controlling it.
Within this context, this study attempt to look at artificial
intelligence as an actor with equal status to humans and develop
design principles of activity-based classes for improving Human-Al
collaborative competency. The design principles were under internal
validation through expert review, and effectiveness was verified
through field application. The specific research questions that
guided this study are as follows.

i. What are the design principles of activity-based classes for
improving Human-Al collaborative competency?

ii. Is the design principle of activity-based classes for improving
Human-Al collaborative competency valid internally?

iii. What are the effects of classes that apply the design
principles?

The study was conducted following the design and development
research steps. First, the initial design principles were developed
through a literature review. And the internal validity of design
principles was validated by three experts. The design principles were
then applied in classes with 20 students and 1 instructor in the
sixth grade of elementary school. We planned classes collaborating
with Al that converged with a Korean subject. Students created
webtoons with Al based on the stages of activity-based classes,
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which included Introduction - Exploration - Sharing - Development -
Wrap up & Reflection. Before and after the classes, assessments
that assessed Human-Al collaborative competency and attitude
toward Al were conducted. Also, a post-class survey on the
situation interest and class satisfaction and in-depth interviews with
1 teacher and 9 students were performed for more detailed
information. Among the collected data, quantitative data were
analyzed through descriptive statistics and paired sample t-tests.
Qualitative data were driven by open coding to analyze the
effectiveness and improvements of the design principles.

The research developed twelve design principles and thirty-one
detailed guidelines under eight categories: Learning Goals, Learning
Contents, Instructional Methods, Learning Evaluation, Support for
Learner-Al Interaction, Physical Environment, Social and Cultural
Environment, and Co-evolution of Education and Al. The Learning
Goals category includes the ‘principle of systematic goal setting'
that guides setting learning goals based on demand analysis and
task analysis of collaborative competency. The Learning Contents
category consists of the '‘principle of developing
competence-centered content’, which suggests providing learning
experiences considering the relationships between sub-elements of
Human-Al collaborative competency. There is also the 'principle of
connecting subjects with Al' which encourages to offer of
authentic, collaborative tasks converged with other fields. The
instructional Method category consists of the ‘'principle of
activity-based learning', which guides organizing classes in the
stages of Introduction - Exploration - Sharing - Development -
Wrap up & Reflection. The Learning Evaluation category includes
the ° principle of process-centered assessment’, which states that
the process and results of collaborative activities should be
evaluated continuously. The Support for Learner-Al Interaction
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category includes the ‘principle of Al selection ’ that Al should be
utilized after examining whether it is fit for «carrying out
collaborative activities and the ‘principle of providing scaffolding’. In
addition, the ‘principle of customized support is added in that
category which states aid should be offered considering the
learner's task performance speed and emotional reaction. The
Physical Environment category covers the 'principle of constructing
an Al-based educational environment', which informs checking
digital resources necessary for collaborative activities with Al. The
Social and Cultural Environment category consists of the 'principle
of a self-directed learning culture," which guides creating an
atmosphere that satisfies the learner's curiosity. The ‘principle of
horizontal collaboration between humans and Al' is also included,
encouraging students to consider Al a collaborative partner. The
co-evolution of Education and Al category consists of the 'principle
of reflection for co-evolution' that guides reflection to better both
classes and Al.

The paired sample t-test results showed significant differences in
students' Human-Al collaborative competency and attitude toward
Al. Also, the learners responded positively to the survey on the
situation's interest and class satisfaction. In-depth interviews
revealed that the classes based on design principles enhanced
students' Human-Al collaborative competency, created a positive
attitude toward Al, and increased interest and efficacy in subjects
converged with Al. However, there were some difficulties in classes
due to a lack of time and Al errors. The instructor mentioned that
the design concepts are versatile to a wide range of subjects in the
context of public education. However, improvements were
suggested, such as considering the learner's subject competence,
providing scaffolding of individual functions, and checking all
essential equipment for each artificial intelligence technology. The
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design principles were enhanced by accepting these suggestions.

This study holds significance in that it offers a new perspective
on Al-based education by considering Al as an educational actor
rather than a simple tool based on the Post-Humanist point of
view. It systematically guides principles and guidelines instructors
can refer to when designing activity-based classes for improving
Human-Al collaborative competency.

keywords : Al Literacy, Human—-AI Collaborative Competency,
Activity—based Learning, Post-Humanism,
Developmental Research

Student Number : 2021-20207
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