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L wg Mo A AdFA]s ;A (artificial intelligence-based chat-
bot)¢] &-&o] v Yt} wHE AT A AEE wF-35S Ad
a7l 918 HA o R AdoAey wiled T ATAT 7lES F3l
Abgzkel digtslE ol o] M Eo|tH(Smutny & Schreiberova, 2020). 13t
1345 0] vz*i Blaee- %’4:} T (too)E EEHo] giviH, JAFTAE
= SES Adeke zfgﬂx}(actor)«] SR,
3Fa }l‘jr(Xu & Ouyang, 2021). o7d], AT A5 AMEo]
o] Aas st grEtel A Fagk y=wolu} AviEY
T JtHdE Y, 2019; Kim et al, 2017). Wkt & <lFx]5 A
Ao el He gFAY 98s A, FHY diide] He s5 g

ﬂl

A9 g st AREAY SeE S £ gk
AFA ol wH2 PAARZ S slHA shgatel AFA T2 Al
S| A] G digk #HAlol =olxlm th(Lawson et al.,
2021). FA AdolA = AF3ATHe] aHA 2FH FHS 9
Aol Al Bash A&s Wi olYd AFS STXIATIV] g ek
of digk AF7F o]FojAa JYrR(FEwl, ZFH, 2023, SiBe et al
2021). 1&AT Aol AFH v A ZAAoA Y 7S F3 o
A, e S-S &8&ote] stEatol Al AL BA A RS AlEste
AlEEo]l YeEba gtk & A 5ol /A Hl=d 714, AlFE, s
A Al AlFstEE st Ao]th(Edwards et al, 2018, Guzman,
2020) 1A stE5aket e AlsS ASBAA R FE 4Gt U
T3t #AE P AEFHUE e E 7gEH AHKim &

Baylor, 2016).
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(appearance), W3l (conversation) 9} #Z2 223} WA =S EFgHoz Z
&3t Aol QA3 (Go & Sundar, 2019). A& o] wm=1H o]k
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&t AT ATl gFAtel Al ARSI A A REgE AlFEEE
sol A vl A, A=, & shEAtel Al
= Zlo]th(Edwards et al, 2018; Guzman, 2020). 3} 7t
2k g stsabrh Q1A sl tiEf o
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action) AA7} HQast= FFo] YEelY tH(Shneiderman, 2020;

Xu et al, 2022). 1&A s T F2FEL SFFAIF dAeA T &

1l o
Fyolt MAUFS olsistn FEAgsRr v wiel, AFAS
e e GEAES AFASH 454 ojdee AL F
gt B ATE GEAt AFATH aRAOR JEAET £ UES
A FEAE SHL AFTASN HEFE YA AN DR Sl
A ABAT FAol okl Az FA HEAE AA Aelrrelel o
71l oltk

AA, S5Aret 21FA]5 2 g (collaboration)?} 3= (coexistence) S
A AFA T o] =4S AT 5 Uk wF FopollA AFEE
(new materialism)¥} ¢ A W EL A o] Z(actor network theory) 5=
3 AdTA TS A s AR A sk wAo] Ha Sy
I dTHEA Y, 23], 2021). FF SaAtel AT AR vHE
=7 (augmentation) A 7]+= Weko w2 dFHA UEYIE FASE AlU7}
=

A Folth(FaNl, %43 2023; Akata et al, 2020). stEAkel A
s

A

Ao st FES AANE G54 ABASL shtel A

AAE AT HEAET + QEF ABATL dAstat o] A

Puofol Ak B ATE FFAt AFAS AR WA YA
) A =

FAste d Bad ATAT AR oo T

o SERS

| &1



4, €19 A

AT

of

AT AR

AN

W &8 MY (educational chatbot)e n4=-35S A Y3ty Y3t &3
o2 AgEE U8 ool " E(conversational agent)E 2w T}

(Kumar, 2021). Z18]3 A& A5 A I (artificial intelligence-based chat-
bot) AF<d o] 2] €] (natural language processing), H# W (deep learning),
#4212 (machine learning) ¢ A3A%S 7lES &8st ALEAM}
)3} &t= o o] dE o]t (Smutny & Schreiberova, 2020). YWkA o 2 tj
stg oo]dEE= AA HASHE sty of o] d E(disembodied con-
versational agent), g% Ws}ls] o o] E(embodied conversational
agent) & T E HSeeger et al., 2021). B A3tE th3}d oo]dEE &
Zolu F3 2E AZHA 847 gl BHAE, AstE oo HdEE A
v A FE A 9 AE JHAAL e ClolHEE onEt & 4
TAAME WFE

chatbot)& -8t A Hal7] 913 HAo® AAdAAD 7es &

3 Aol tiststs AstE ool HER golgit)

il

o

21 A5 A E(artificial intelligence-based educational

R R

9] 18} (anthropomorphism)®] 7Id-2 7 ¥(tendency), 7|+
(technological stimuli), #|Z}(perception)®] oA A= 4 JrHLi
& Suh, 2022). Aoz o<1zt JHE S QIFto] ofd thAte] Akt
g 54E& Fostae AREARe Ag A AR, Q13te] obd el <l

ET T = ¢} ]
AT AR GW, A, BE 5 5L Rolghs VIEH AT, Azl
ohd tidS sk gol Qe A7el euz TRE S vk 2

- 10 - -":l*u_i 'kl-.' .I_..ii L



= 7= Aol on R, QIzke] opd oA Q17
I oH R 5SS Folshs Aow ot

o 2EE AFA T AR A3}

A As AL olst= oQlste sidel wet A s MRS QI
A A7) Ao A, AFAT AL 7o 5L Hoge 7]
=4 2=, A3 AT ARES AzF i =7 A A7t T ust
A Zod & Ak & A= ATA T AL YstE ATA T AL
JIZte] B4 Foldte VA Ao Bostaa g deAls A
ol Q1o 54 Fosty] &) ARgste vleA ASS A AAA
A (identity cues), A1Z} ¥4 (visual cues), W3} w4 (conversational

cues)’b A tHGo & Sundar, 2019). ZAAE GA = A 2L o] Foly
AR A A3 S-S ulet, A7 dAE QITt 2 gy FEE
ojulstar, tig} WA= QI7He] oAl E WAS 9

&g AdFAT  AE o< 3b(anthropomorphizing artificial in-
telligence-based educational chatbot)E =-8t5S A sl AFA S
Aol A7k} vz FAAG, o st 5AS Fosts Adow A
Ela=y

- 11 - A 21



II. o] 24 w7
1. 4225 <13
b ABAS Aste] Felsh o] &

1) 9FA% Azt 3o

A-FA 5 <9l s}(anthropomorphizing artificial intelligence)®] 7132
1) “d&(tendency), 2) 7]1=% A= (technological stimuli), 3) *]Z}
(perception), 4) ¥4 (process) % FE(inference)®] WA Hold &
ATHLI & Suh, 2022). °] & A, 71%Zq A=, Ao 2 2 ]15He]
Mol ALl 7 ol AFR ¥

Ao ZA O ot B At /?J 94 qgo = oldld

](Oh et al., 2017), ©] >

i

4
ARl 58 Ad 714 A=Folth(Li & Suh, 2021; Li & Sung, 2021).
Aoz ot AFA TS At v A AAEE Aotk
(Moussawi & Benbunan-Fich, 2021). ‘@A’ & ¢ ¢zl 7j2lo]
7ol Azt e 5A4S Foste B4E o v sh(Melian-Gonzélez
et al, 2021). ‘FE O ZA 9 ost= AP AN S-S Qlbo] of
d EA AEA7= AFA =EE e th(Lee et al, 2020). A3 A
Toll Al Heolgk oRlste] JidS Aestd <& O-1>3 2t}

- 12 — A -“I‘-:-'l'.i [



<E l-1> 2SXs oelzte] ™eol(Li & Suh, 2022, & +A)
M o =3
Kuzminykh 2/(2020),
o™ Zi(of: elzhlzick® &M, S71,  Nu 2(018), Oh
o, ZH)S <lzZto| otk 2[(2017), Wagner
olol MEOIH FZAIZIE B 21(2019), Wagnerst
Schramm-Klein(2019)
—_— Adam 2/(2021),
<< FHEo CHal ofE KA (of: Bruckes 2/(2019),
elzHolZint Zre S, oIzt 5 Lee 2I(2015), Jang®t
EN E7| o5 HAl AE &AM Lee(?OZO), Koufaris(2019),
e i ) e Martin 2/(2020), Morana
Ao Al X5, 212, 2lZh HEl, 2|(2020), Moussawi2t
Zy)g HAEAMII= A Rzepka <2|(2020),
Sinha 2((2020)
P12kt RALEH SH/SH(Of: elzkm  Susoy ME0E.
_ in artin
o ALS ZER AMZ4 Ol s = ’
AR 2|2, Z2d, 44, H ¥ ) 2/(2020), Moriuchi (2021)
7| & olZtmt JAbst HM1f EM(0f: M
= AolH A v H ds, S Schuetzler 2|(2020)
THzHe HEs5ts A
elzZte| EM dE E&= 22 E
’ Qiu /(2020
Rutsis HE v #l(2020)
Banks(2019),
= Ha 2/(2021), Moussawi
H[elZt ool ES 2lZtnt 2[(2021), Moussawi2t
x|zt Ze/ol7lo 2 QlAlst= AlRX|e Benbunan-Fich(2021),
IPN Pillai2t Sivathanu(2020),
Shi 2/(2021),
Whangz} Im (2021)
elzbn RALE @4 (of @ §A, &4, Ischen 22020,
3y 54, ST YEE A HH)E ooy
elztol otd ZAofl FHEHAIZIE ZE  gehmann @(2020)
olZtnl RALSH EM BV, ol E=
FE 2=l g4 MejE ¢lzio| otd Sheehan 2|(2020)
Z/o HEAFI=E HLEH FE
| e olztel EMIL EMZ AHFHO Araujo(2018),
stebsls 74 Yenzt Chiang(2021)




2) AEAF

-

Lo
-0,
e

e B o]

AFA 5 o¢lstel BHFE o]2ozZ 1) A3 A wHS o] E(social re-
sponse theory), 2) ¢ 213}2] 3 8 4 o] &(three-factor theory of anthro-
pomorphism), 3) ©<¢l7+3(dehumanization) ©]&, 4) EH3 FA7]
(uncanny valley) °©]& o] &85 $ItHLi & Suh, 2022).

A3 WES o] 2SS A A3 Reeves 9F Nass(1996)= A3F2 HIQIZE
o 25 QIZEY AR ALE A @A E Q1A S o, HIRIZE A
< H[AZE

= ARSI A AR Fgioal el ol e g 1Al 33
o ziE QIZte] £ AASA W= A4d 2 3H(perceived
anthropomorphism) 713 ©l| 7]33\}3}(Epley et al, 2007). o] A7t#
oJQlst= HIQIZE Ao mNE Y= A H @A HES & I
O 2HE AL HA A2 ~7|vk(Schema)E H7FshE ARH F2& &
A (Epley et al., 2007)°]t}. Nass ¢ Moon(2000)2 o]z3F <1x] AL

]
BE A B AuEe 4390w 37}
2~

|

et A o 2 uA S}

He BE

sk Zlo] ofye}, 7|71 Foll westEo] e A 27wt Fe
2] o] a1 }EQE whg-sk= Aoletal F4skai .

ojQlstef 3 o] Z& ostell= Al 7HA AlE A AA 291 f =
H dolHE ]” (elicited agent knowledge), & & 7| (effectance mo-
tivation), AF3]A 5 7] (sociality mot1vat10n)7} 2+ g3t o] Eo|tH( S
7 9], 2022; Epley et al, 2007). o714 ‘f=d oo]dE A2’ A3,
TR, old Tol IRt dwiy A 0}‘”7}01] gk AAE FAMS 59
°f Aot} ‘H% F/I'E AVl &% A4S =77 98 AgE]
ZH o QA g BIQIZE S YfQlstete] s osetal # g
U JATAF QA et o]& adAo® FAste = AaFolv. ‘A3
7 YRR Aol vt e odtete] 1E5S AFEAE <
Alete] ARS A #AAE RFE LA sk A Eolth oo dEete] M AT
oA E HE =2 T4 &5 7FAAUY(Epley et al, 2008) &2 Ak
HES HIZ S S A odstelks Aol dve Ae WEH



tHWang, 2017). o] &<S1&
w3ty 9 59 =4

o8t Azhd 4 k.

oAl ¢9)x EA(Uniquely Human: UH)'#} ‘€17+e] E-A(Human Nature:
HN) 7 7} AFgo= aA FRF%a, 719 gL &3 oy 719 39
go 53 7}

:rl

A AAE I HN o] F53k Abgre: 7] 2ol A4 Hn. U
A
=
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7+ d (animalistic dehumanization) 5743 v+ 719
(civility), % (refinement), =92 T 7+ (moral sensibility), &<}
2] (rationality, logic), 3<% SF(maturity) .= T4 Et}. ¥l 217

= MEez, AAA  HkS(emotional  responsiveness),
(interpersonal warmth), <144 7§WA (cognitive openness), =484
X (agency individuality), A5 (depth) o2 A HTE <l7ke] HA
(HN) &Ao] glow A&7t dids Asgr i, #3ha, d4si,
T4, 7154, 94 elgta =7A k. g R o] gk QIike] EA
(HN) £455 71A7F 25 A ool dEd gk 17 14,

= olgte] AEE mobA A AT (&4 9, 2017).
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oAz 5%
{Uniguely Human)

| e

g

ZeE|et =8

P 5 C Ci&E O|Fki AT
[=ma=1 CEE Od4d Sl
{Civility) {Refinement) {Moral sensibility) (Rationality, logic) (Maturity)
O A Hed E=
CER z amacaity cof | | M=kt olyae
- morality, lack of E 9 e e i
(Lack of culture) (Coarsness) self-restraint) {Irrationality, instinct) {Childlikensss)
e Te .~ T
SE5 2oz
(Animzlistic dehumanization)
27t 2y
(Human Mature)
e __________,_,—-"" — - T ;s ——
e HHr= =R Al
é:;lo_‘tiol;:; (] nte?pir?onal A= S S=H %gg 38
- warmih) (Cognitive openness) | | (Agancy individuality) {Depth)
=8 AIE HEg =5da tix7s4 4
(Inartnass) (Coldness) (Rigidity) (Passivity, Fungibility) {Superficiality)
7145 222k
[Mechanistic dehumanization)
(32 1-1] ez SE4 0 elZF 249 4 (Haslam, 2006, M T4)

Oﬂ °old I e
= 94 FolN =y F43] Astdne
o] &o Ijr. Mori ¢ 55E5(2012)2 434 s

B33 7| (uncanny valley) = 9]
Ciechanowski ¢ &5 5(2019)2 AL st ol<lste} &3k *7%}7}011
gt AAATE JAstAT AT FoAREolA P ow A7} gl
i stet= AR SHA|
Fo R dgtete AR} Fs )
ZA A, "2E 7gke] HEo] =3t
Aol wls] EHFA AHE Al sHA

giE Feu
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<E lI-2> d3X&s 2olelar & ofZ(Li & Suh, 2022, X 74)

T& o2 ooy HZ =3
o|olsle| 324
0|22 AIZtE=0|
ofolstet
Jtsdol 2
HATXS2 0
2lztel Three-  Zot 2%X O;JE |
o| ol 5} factor e HAeE §L;§}o4 Wagnere}
Merof theory of A5ty 2l Al OEI—T'O—XIiE Schramm-
o} 5+ anthropo-  ZHxl M2l® 2y 0 2 C Klein{2019)
. o or—
o= morphism  2°2(F, RTE oje= Moist
olo|ME X|4], mE ses
1 371,
AL2l M S71)ol
EEE =
o AXlES
N 0| 20 M
Mae Halst= R
Dehumani  _ M Alet elzhel
. F& of| A oA o Haslam
zation e =AM (HN)S
2= o (2006)
theory Ngoz gl.zl_i
. IAE
VM E THHE -
= 0 TF o|olstst
Mol REle I
olol 512 IR 71=H o &2
ol 5t SE (24 o|olstE Goet
N CH&H A =2 ololog| = Sundar
s MAIN AHLth’RM sz_al_ (2019),
xl_;l.’o.” model S 73S, —'-'——'—_E Ischen
oy 3¢ M Ad)o| AREAE =AbstE O 2(2020)
o= elAl 2 g Mst= MEEHAS
Hral g Et7at
ojc{of 284 o] o2
0|22 AtEt=0 ojel @9lo
_ | terSol 1 L | Toader
Media ALK AbEhof Al o|olstE 21(2020).,
equation HHSst= AANME sHdo 5 Wagneret
theory HFE L J|E} UA=X| ilchr?g?“g’)
A = — ein
7| ZAtst= Ol
S Stote A2 HEEUS
F 'H.I.': o

- 18 - A =



T2 oz My Hg el
Al Abgt
CASA(Computers AFXE2
Are Social ool &t}
Actors) AZ X s
CASA af{ctel 2 o st 7H el e
paradigm  At2HSO0| ALE| & 2l Ao gr(nzmg)
(Computers ~ FoAlxoZ o Peks Toadera’
Are Social A=A ol x[ =X 21(2020)
Actors) FElAEES ZTALSHZ| 2|5l
A FEo CASA
Hgstctn mje{ctels
JbA st =25t
Adam
2l(2021)
ol ol2g el
AFE| A HIS ngl; = Diederich
ol=o At q&e 2/(2019a),
|2 t2sol o e
= o AFE2 Diederich
, UFE AL-S olols 2/(2019b)
Social Sixd SHo of ol =kt ’
esoonse AlS|® X2 J1=of of st Lembcke
P Zk=3t1 oo = = 21(2020),
theory sl Al3| Moz 7Helel Ats| A Morana
ubS stop gts= o€ 2/(2020),
e ZxloHER Verhagen
_'_Jél-%i- - 2|(2014),
_DIC_A’,ol-
= Wambsgan
Qlzte| ss /(2020
of el st
‘x| Zbof| =det =M
CH st o|l2o m=H
oz JHele X 2o B X s
elZhat FAbsh A oelst  Km
- AL 2 £l
sl s zot o] 20
Uncanny 2™l s CH 2k 7H 2l 2] 21(2020),
valley 2ol agfut MY BtS Wagner2t
theory ol2{3t 7|=0] Atolel & - Somenm
- - ein
HE olzknt ZASt7| 2|5l Szt
H| =5 X| ™ ATf L e Jeong(2020)
AtEtE2 olgs &8¢

] 2- 1_'.” &l 1
| — I S



Sl o2 o 58 25l
25 =
At & AR ZH
olE2 Jlelo| HARLXE2
™ Al A NEIRS
. & 2| X} 2} Z=x -z}
Social o - Lee
resence ASEESHD o|olst Atole 2|(2015),
P X 9Jon{ 79 oA = Schuetzler
ey yeztgol Mogsty| ofs 2020
Als| Moz ol o222
ololz} gct gZa
Q=cty FZet
ARRS 2
Alsl HE Xg o 2l 52t
olE22 Jlelo| el 3 X =of
HAFEE o7 = chst 74 ele|
Social [, lAN(F,
information FHEUAHOIME Al ™ Z2X Y, Toader
processing =aff olAtm} A2 ol = 21(2020)
theory A E A2 Atol e
2MAIZ] D MSEES
|5t YW S ZAbst7| 2|8l
Algd st o] o|E2
52 5
= o O
AR PNES
d = O
i E-II ol _C|>__| I E
UTAUT 2 235}0 Gursoy
_ - 2((2019),
(The  UTAUTE JHelel  elelsiz} ot
Unified I|l= ‘/l\_‘g‘, %g‘, ALEXRte| T|= Gonzalez
Theory of ALE "Efo T/ E= 9| (2021),
Acceptance ¥ &2 o|x= NE-FSEe]] Moriuchi
= = - (2021),
and Use of Q¢=8 E7& Algol of Wagner
Technology) FIt ¢l 9|(2019)
Heks
o| x| =X|
ZAbgt




= o2 ooy SR 235
o] &2
olel szt o1
7lch &, X[ 2=
AIDUA(Artificially ol Ui,
Intelligent Device 82 Sl
AIDUA Use Acceptance) ASXs
model zoe J4elo| JYE=X=} .
(Aificially ~ CHEFA) 25l o
. = TEStAL 2|(2022),
Intelligent ZIZMAE HESI = Lin
Device Use  &&35}04 Jhelel o X0 21(2020)
Acceptance)  Cl1EXs TE of = Al
S|ALE ZHSt= rd S ESEL]
gHes Mdodst qES
0| x| =X|
1 st= O
ALBEAS
X-57-&H
e = oX|-E57|-Z
AtZtE0[ oA} S|
Z2d o™ M = 30
oi =HA 2| 7| &= 8}+04
Cognition- HILE HR= Gursoy
motiva AHE Heteh 2|(2019)=
tion- ol2{ &t EHA o= R ESPNES Gursoy
emotion ZEM 2 EZM AlEE 2/(2019)
HIH1A G}, 25t L
framework ojel ol ue HE s
*_?547H27’<F =), Helel oleks
s oL =2 Modsty| ¢ st
OO X| = A= AIDUA 2R S
CHSE 248 dMol Hotet
xz et
TAM TAM(Technology of &2 Bruckes
o|lo| & 2|
(Technology Acceptance o|olstot 1(2019),
Model)2 X| Z+=l sl ol o Moussawi
Acceptance = = 9| (2021)
Al2 2o|Mz} ol @K '
Mode) el oo 2l SAIS Pillai2t
X Ztel #840| F=E/88 =  Sivathanu




= o| &2 =i HE =8l
helel 7= =8  XHEHe
2 ALE 2lxof Atgol of™
gdes X T LSS
I F2 ol x| =X
eolol2t gt st= o
7+ et NE=2=Pe =
AFXES O
=d=s
325104
-O-R RE = =<
son =2 AELERE
SHAR 20|
. i o Zag|et
S(Stimulus) Jhelel LA Sof =A)0|
_ AMEJ (= ol x| mh =e ,
. = = o|ol 59} Moussawi
OOrganism) M &Ef)E Al - 2}
O HF= I_EIO‘” o-II_ _
- T eshod st ol Benbunan
RResponse) Zotxo=z S 2ES nlxld, Feneozn)
_ oo o Zx
s5l= ol =S
modkel Malg dod olZxl= He
UCt= Jtd 2 o e
e o|Fof ofH
= of st
o o =
ol x| =X
ZAHY
AFXES O
OIE==
X & 510
ool &kt
=tz Xtot o2 ZHglo]
Jhelol &4 lZ XS nt
Extended-  AtEtnt S 7d 2 BA (o Schweitzer
self theory % 28 2~f=2  stel, &+ 2/(2019)
Apalel A BE= E=
=Ctn st e Fole2 Mol
IS Xl s)oll
ol das
ol x| =X
T ALE
- 22 - ,H =l
 —
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<IE I1-3> 2ASXs oelste| 7= Hel(Li & Suh, 2022, A 7A)
2 ABA S R 23
Diederich 2/(2019a),
Diederich 2/(2019b),
HME AM 25 Go2} Sundar(2019),
Q| of o= A=l Lee 2/(2015),
AT SR poana @1020),
Shinz} Jeong(2020),
Toader 2(2020)
= Ar2ZFs RFE X Niu 2(2018)
Ha </(2021),
Moussawi2t
o A =4 H[A, Benbunan-Fich(2021),
= e RS X} Schroeder2t
HMAA Schroeder(2018),
ChA Waytz 2/(2014)
o - oo e
’ Diedericl
o 3 0= % ’
AEFE ASER ey eleota)
Araujo(2018),
i Diederich 2/(2019a),
o= HE, Diederich /(2019b),
= ez X= xR} Morana 2[(2020),
Toader £(2020),
Waytz 2/(2014)
B -
= _ 2M H|A Kim 2/(2019a)
(of: 27 =2 H[|A]) s BlA
Diederich 2/(2019a),
- Diederich 2/(2019b)
HS A|Z & '
2hS AlZt S Morana 2[(2020),
Toader 2(2020)
Diederich 2/(2019a),
_ _ Diederich 2/(2019b)
_ M = EA & '
cH =} e F EAM XX Morana 2|(2020),
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ol st HE Araujo(2018)
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Moussawi 2|(2021),
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| st = =& M Sheehan 2(2020)
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E ey A2 XS Kt Lee 2/(2015)
Alz|
THA “€d =4 d|M Ha 2/(2021)

Diederich 2/(2019a),
Zast A Diederich 2{(20190),
Morana £{(2020)
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2) AFA T A3t A5

AT 9lgte] Ayt H&= WAL 1) AHbERl H7Hoverall ap-
praisal) 2) ] % (intention), 3) &5 (behavior)e] ATHLI & Suh, 2022).
A Ay A\l “dukd o= JAE A s 2 tg Bk,

g1y, 74, 174], e, 571 o AlF WRlo]l it
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r |
rlr o
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5
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f
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ok ol o}
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1o,
BN
re
=
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o
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(Martin et al., 2020), & A5 AA st HL‘EOﬂ
Jeong, 2020) =+ FA A (Kim et al, 2019b)1 <&
Elwtth Kim ¥ $5E5(2019b)2 9Qlst= <1k xztd upssglo
= S7HA71AL, deolrt O]izlﬂoﬂ gk Aol gt
T Aok ”“10}031‘4 T3 YQlste AT AT =

[e]

N

A &S = AATHPizzi et al, 2021),
PAAZI oA olefgh e gk 7t
E} tH(Whang & Im, 2021).

o Yok QA pEwE AT ARE AHHw, oelF} >
= (Waytz et al., 2014), W53 (Kim et al., 2019a), 13X
A5 (Sah, 2021), ARl A A A7 (Ischen et al., 2020)°¢] =o}X]
Wk 2y o1t Aol m X kel gk AT

2] gkttt o E E9], Moussawi & §EE(2021)2 9
7F Aol e AFe & e vXA Feves AME
th. Schroeder ¢ Schroeder(2018)= 7H%lo] =& 59 Ass 7
Aol A =4 5 v Agety olstrl 34 Al
A ge olfE AWM w3 st A A A AAzteE o
AA = Eets A E WXt Go & Sundar, 2019; Toader et al,
3tE SAo] Aol A ol m=dekA el
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A2 5o st AdG #AANA odste= FAH A, 5 A=
(Sah, 2021), ;= (Kim et al., 2019a), &Aoo w3t s7=(Niu et
al, 2018)E ¥ol& Hoz yElut 7ty JAFXA e #A G T

A 9estE B FA(Qiu et al, 2020) @ AAZ HA7HLee et al,
202003 2 Q-dEFAs #AS THE FHske AR UEuET
Folel w719 SHolA = o1rt flo] AT FE gl o
sk zko] (Moriuchi, 2021)¢F +& 28 & 7](Lembcke et al., 20200 %
3h Ao E YEYTH

T 5 AR ®de] Stk 7
o) 9] %= (Ochmann et al.,
TA T 2AE (Morana et al.,, 2020), <1
o3 Ewd ] 9% (Yen & Chiang, 2021) & AWE ¢
% (Jang & Lee, 2020)° T4 d&S v A= o2 YERT. dib-
o] Aol gQlste} 8§ 9% o] FAGAA A#Ao] A= FHo=
L ER A WH(Sheehan et al., 2020; Sinha et al., 2020), €4 AG-olA=
FAA] AR o] U= Ao E Y thLu et al, 2019). Lu & #5&
(2019)2 A4 ZEo Qe grE A&t QAzF Ao digk 99
o= QA Jile EANS STV F e, mekA oRlse=
5

Al F§ =g g

2020),

il
& A5l

=
It
&l
by
_0|L
rr
=

»

7l At AFA 5o st A8 A&
olwo} HAE AT AFE AR, gsle= AdFA T AL I=(Lee
et al,, 202001 Q& Aol o B Abe &H At sk 9] A4 (Qiu et
al., 2020)° g2 olal AFAN FFS vAAY, AEA s I =
% (Wagner et al., 2019), &A% (Moussawi et al., 2021)3¥ 22 th%F
g 9QlS B3 HHALE JFS A= AR YEY

Al A A A9 E o= AFH T 8o did Al A=
ARl WhE JAFA T AHFAQ AHE AE 5 AT ®do] AU
oRlst= ATA T Aol gk H=AQ whgH AELH ALE BE

of &4 a7t Jde Ae=Z YEITH(Adam et al, 2021; Moriuchi,
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2021; Pillai & Sivathanu, 2020). <3 T-4>¢ <x O-5>& AFTA%

ofEt7E AnbA ]l Frh, o, Fel A= I

3z vhebd molth

% A9 az

fo
)
o)

<E ll-4> 23X oelzte| AF Z3HLI & Suh, 2022, M TA)
ER 29l 7t 23
Mesbah £/(2019),
olelst—elZ x| sof it N
A2 Schroedert
= Schroeder(2018),
Waytz 2[(2014)
olelst—olaX|soll st Moussawi 2/(2021),
N Toader 2|(2020)
9|9l gl—»olaX =2
| J sAlsel Kim 21(2019a)
[E’-% %l'*
o[Qlgt—>=Z 20| A ZH|+ Ha 2/(2021)
o| =2
—_ o
Xlsoll olzx|= ol elat>EH /o EM Banks(2019)
= [ ) o
oH st .
et ol
Tk el o| ol 50l ZHAd «/ A} 3| & 200
gt off 24« Sah(2021)

Diederich 2/(2019b)

Qiu 2/(2020),
Sah(2021)

Kim 2/(2019b),
Toader 2/(2020)

ol elet—At=| A AR Z=

Ischen 2/(2020)
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Go2}t Sundar(2019),
Toader 2/(2020),
Wambsganss
2|(2020)

Go<2l Sundar(2019)

Jang2} Lee(2020)

Pizzi 2[(2021)

OI_| — o
M&Zst= =2lof chst Martin 2/(2020)
Ell
olols}»olZX|=0| =X
I_ i - < Isol # Pizzi 2(2021)
AEol et ME BHE Ty
o|Q|S}>AH|A-2 & 2lxE
;I } X2 2t Qiu 21(2020)
A

7 o|olgt—»olZX| =0 cfst

“ -IE., els RS o Sah(2021)
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WhangZ} Im(2021)
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Sah(2021) 2t
Moussawi 2(2021)
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o|elzt—olzX| o it Niu 2!(2018),
S 2k Wagner 2/(2019)
ool 5}—>at0od« Sah(2021)
xl-01
o| 0| 5}—>%xh0q Moriuchi(2021)
O| 0l 5}—>AFE 2| &k Gursoy 2/(2019)
C o|elgt»rg oL+ Sinha 2!(2020)
SR PNES
+8/8g
ol ololsl >58 o E+« Sheehan 2(2020)

Melian-Gonzalez

0
H

2[(2021)
O|o|Sl-AlE o Ex Lee 2[(2020)
N
ALE o|ol5 SALR O & Melian-Gonzalez
o= elelet—AtE oz 2| (2021)
IS Xl st
NE o|ol 3l >0l ZX| =1} B
& el &S Al S 2 Qiu #1(2020)
HLj X} AlZEE HY ol &k

Ochmann 2[(2020)

02
ot

il
!

o

0

IS X 52 . L
Q0] o5 ololst—oZX 52 MHlA
X )
28 = mcul 9Xo| Cfst AFRX Adam 2| (2021)
2ol f;ﬁu°w e e
s T8 o F+
g3 #72l0|skX| @2 &3k Y I
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- =T | A
E II-5> 23X s 2lelste] Z+d Z oML & Suh, 2022, X F+4A)
STES Qo S =8

9| ol 5t At S| & Lo
AT Zh K| 54/ OHE 2/ 21 K| 2/(2015)
M2 HMH L2
IZxsof  olelst-el 7«0l B X 52
CH & ol IX|E ZEM~
Lembcke
ol ol 5> A}3| & 2|(2020)
Azl X529 QX =
ZEY-
o3
X|g_01| ol ZX| =0 9_|0|_|§|-—>0|_|—3—X!%9| C Kim
EH 3._}' [ C;> S [LI'%?:I-**)% :_"_H Iszll'*ﬁ?_l —g—Xl 30" 2/(2019b)
ek el et B = o5t Ef £+
=7}
o
o ol 5t— QI 7k /AL 5| &
x| = _ -
e HmMZomY wF He—s®
AlS A2 = o
L EEoClBASI 4Bt 21(2020)
THS g um solymns
=7 TN THYRET|
[ = S| A
FHol A—el SR S0l FHe 4FAM oy
CHet gt cHsh "ok
olelst>58 J|t#->3E Xl
LE—ALE 2 EH/ALE H R+
Lin 2/(2020)
olelat->rd I3 HH
USAS Zmaag slaarg AR
+&/
el= sl
= O
ol
_ Chi
olo| & =g
ololst—>5™ o ols e 2|(2022),
I H#-> L —ALE 2 /AL S Gursoy
HE - 2|(2019)
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2. AF5E o]HE 213

7h ASE do]HE 9t

Lo
Jo
ol
A
s
rh

1) L&E oo AES Helg £

W58 ool A E(pedagogical agent):= A 20 d7F 23 H o

JHEE 28] g3l wso 545
sty 74 i B o] th(Schroeder & Adesope, 2014). nl&& ojo]HE
= A Al vy SEE F dEE w5 Ml E
527 ARE At AT F JdEE Adste 9FES ¢dn
(Veletsianos & Russel, 2013). H o= 158 oo HES} 5t &
AX R AMA FEzge] dig Aol yERal dok(Lawson et al,
2021; Sikstréom et al., 2022). AFA o)A+ 2] =
e} ol HES] 3t FHo| FAEHJ O (Kim & Baylor, 2016), o] &
& ool Eq

58
WHE ofo]HE
|

_1

5 =5
g3t = A HAHEdwards et al, 2018). ko
= e hlRfell Al AFE A Sk wukAlE Z13kE Ao tHKim &
Baylor, 2016).
W do]HES] §FH& AA wF
teraction) W, A3 FWHolA EAES H¥E & Ath<ix O-6> F
Z). WA as FHA oo]dES ATy HE oo]dESe] Ao
&, ool HET} Algsts g Gl wet oo]dES] 54 AvEH
23 2o oo]dES] ‘g gl 5]
A sl TR OSEAR R 7 Ak ieAE dgs TR
o] ES ARV} E5E FESIES X ok =2
ATt At FFAE AFEAE wgERpe] o o] o rp= 3
X

Agpoleh, B4l SHrAE ALg A7

=m, HCI(human computer in-
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‘ol B F& 0F dols e et ik F& &4
& A3 S glEAd meE pREn st dejg suer YrE
2 0sd £ Qe G, s dojg /we R daEs Yo T
stat 4 gl Pul7h Ak EF, OFd dojg e wrew o3
3 5 e P, YD doljs Ao BrE} Yo Y 4
e Pz e 5 sl

Saa 54 Yol 4d, A4 2 A4E %, 42 %9 5o Qv
stpke] o]l obEA AAAA, Strake] el AR F& dA

[} b
A, AN 8 AR FEl H/F/E F olvlel &ahex, 4ol 9

S il
A WA o whet dlo] dES A 3] olsteloF gkt

pA g o2 AL SHA ool dES AAMH Sl wEt Al 7HA
2 F8e ' F Ak celdET AMH 545 7P A @2
T, doldEZE hdd AR A tiEtE Fel AMH AAE Aeshes
TG, delHdEZ 45 %2 59 sxs A8 Al MY e F
& Awshs 90l Atk ol¥X WEE tEd coldEs u§ S,
HCI =9, A3l SWolA gt 7lEd 240 wet 4AE -+ ok
aga oojHEE HAAY w oojHdES AHEstaAt dh= Stg W,
w79, gEA 548 agsto] dAlsks Aol Fastn

o] 38} Foll 7|W& T3 YTH(Sikstrom et al, 2022). WA W &3 o}
o] oo 7 ¢lA {3} o] E(cognitive load theory)o] At} QIx

o
5 Z8&ste] uSFE doldE o1yt WAlA Q1A F-3h(intrinsic
cognitive load), ¥#% <X 43} (germane cognitive load), < A% 21X
H-3h(extraneous cognitive load)ol "IX&= JFS ddd ok w&§

Pz

dqol]dE= WAH Fot(ehas A% =3)ok E74 F(HAe A%
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v A= Ao2 YERSTH(Veletsianos, 2012).
Ae]st Fokeo] o]EFo = A3 A QA4 o] E(social agency theory)
UTE o] o]Fol W= AL A @AV} AF] AL A ~T|wtE A}
=otal A3 A Fa e FostE e A E FUIAA wSE odolHdE
o] AFYAAL odslE e StAEL] =g€S ¢ XY

= WFE oo]HES] Ao B onjdo]F 9
G ZA 0 i aT S FHAEE d° T
ool dES] &2 A (formative) #Al¢t o
(conversational) A A& W]usk A} s} A7} stAY o] &g

5
AAFs, WA 710l g4 FFS vA F Av= AAr

+
ooy
Lﬂl Lol 2 $=
Hox o o 2

=
> 92 o Yo

5
& ACHLin et al, 2013). E3F W
o] & TAo] oo]HEe} A3 A S
et al., 2011a).

AFYA el FHofo] oo g mutjo] HA2] o] E(media equation
theory)oll A v E% AS] A P2 A2 7] 37FE](Computers Are Social
Actors: CASA) 3 2it}d (Nass et al,, 1994)o] AF-&% At CASA =8
e AtgEoe] HFHE st WA o= At 53] A3 A o
A7F WA= s w mhx] QP HIFHe AF T s 93

O B AT A CASA siefrddel oEsto] 5o A A
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Jhu
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o Al Ik Al wEg3shE AAH
& Edwards, 2018). ol & 9]
o] HESH A3 A #HAE Lo
(McLaren et al., 2011a; McLaren et al., 2011b). &y A

o

o

rJ
(A

-

Q= WA FATEE FAA 0D AL FolF EAAT T B
& 27 AYe 4o & U] WEe ARE For FAHE AL

A8l A th(Veletsianos, 2012). T3 71l 9¥F o] £ (expectancy viola-
tions theory)el]l W= QI7FE o] A EQ} oo]dE}e] A& 2-gof tj
s 7IgE ZHA I Jdew, olefdt Ve FEg AT A
FEFE mA= doHE o3 fwrE £ e AR e
(Burgoon et al., 2016). watx 5=t 71t £S5 adste] &8

dloldEs) oA FEe 2daE Aol B
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R A = o= L 2 %K o
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o B -0 o~ T - ofr © O = ]
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mame_ﬁe_ﬁﬂmuﬁﬂﬂu E_aﬁmwﬂmamﬁalwww;
o«‘n_/nﬂﬁﬂﬁgasﬁW).% ﬁﬂuﬂﬁu%wsﬂ%mﬁ&
T EZF238% zgragiskl G
oo < m W N = . NEE AL oo
o) © R do oo O do o - RV = Y o s
TP T e g o 2 g 4
R R T =R ! T == T B
% ® & NN m% E_,%b.amo_mﬂ(
FE PSS D Py EE §x T
— : i S N
Pe) N ) = 8 0 — T A
oy W T S o e R 5 KR
qﬂﬁﬂwﬂ%amﬂﬂm_wk?m& Eﬂa
$ o FEFT G ERRPEI LT e
ofr y]Ao#L&oﬂa@ﬂAE = AnKm“u o
ERE-TCG TR S S N LW e 89 o
BOE oo o OE F R oof oo wEEE R w K

o=

a

%
5

3

st gl

S

o] 7ol
tARle ALY olE, o

s ZaAZIAT, AHE o

=3
=

1

ool ME 9 9 Ro| uwa}

o ¢

=
o

2=

5

1
[l
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R

7441 7]
5ol

F(Heidig & Clarebout, 2011), ©]&]

R

o

=

=
=

(humanoid) ©f ©]

=

st7F UEF tH(Davis, 2018). w5-§ co]HEE T4
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oz wig ololdEd ‘qAe wiA, AY wE B FelA,
AEAMAE, 5074, AEAA A%, 4, AEHEw/EgzE AT
Sol gtk olel@ @ BAY AT FHEL AuT, WHE oo
dEel qae st st AuE 2 FAAZL 5 der (el Martin

et al.,, 2016; Matsuda et al., 2014, Matsuda et al, 2012; Sjodén & Gulz,
2015), stAo] dqF S W3lA 7] A U(4d: Bouchet et al, 2016; Terzidou
& Tsiatsos, 2014; Terzidou et al., 2016), 3 d5 = o WA Z
F A Aoz YEHY(:, Kim et al, 2017; Pareto, 2014; Tzeng et
al., 2014).

2) L& ool HE oj<lste Az

WG oo]HE oIste] At H= W2 1) sy A, 2) oF

Ay} 3) do]HE 7HAE i 4 JdtH(Martha & Santoso, 2019).
g AT HEE AR WIS AZA Fo A S|, HE, 9
, A2, Fo, F7), A2, A71Ee sl A g dlwy #d

1o e, A

= = 7
a- y =

H AT 4792 ARy wsg oojdES] oy} &5 Ao} &
Z= b

1=] N —

% FEAES T E0] o

y 1 b I T4
il ubsE =S =4S Byl olyzl WS g do]HE 3 oF
== =99 (Burgoon et al, 2016). &3 w88 o O]XJE 9] ”E&Hl

o] gAA EdFS =74 3}04
(Schroeder et al., 2013). 183l 1L

e stgsrlE FXsta =
QXA medo] Sy Ao IS PAAE Fe AoE UEW

(Guo & Goh, 2016).
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3% BB BAH AR WA F AFE/E A5G WS oA
2o ATolq Fassl HRojAdd Weloth ke A7 AvE 2
Aum, Wig doldEr S /2 Hdse dow Yyt
(Chen & Chen, 2014). W& oo]dEE & Wi 557 77
(: A7 s, Felw)ol GBS vAn, Y WFA I55718
ARSI 98 226l BQ, W=, A 5 Uk HEo] W%
Aol AEE G ANESH, F dg HAT BT £ Yo Ve
A= GG VAL G F kG lolAES] ANZ WE FHPE 1
94 ge Sl wa ArlEsgel Ba, A 4 5o o 53

sojeh 914 A

e =
A= FFE FHSEH, 2RHoRE wsd
g5 Aol TAHAYN IS WA= AR et 1y
adeE A3 =AY oA}
(Schroeder & & olo]HET} SFAtd A mAE P
= FhdebA] 2 Ao YW Rlow, Astel] wEt wS§ oo]HdEV}
B8 A FE FolAY FEete Ao® YESHH(Schroeder &
Adesope, 2014). T3k W S-&

nZ = JARE A A FAoF A2 ol =
W HHGuo & Goh, 2015). AFAES WHE§ oo|HES o3
E 7P &4 AR Ad IR o R At il A A 29
Aol A wHE oo]dES] A& JFE AT AS ASksta vt
(Richards & Dignum, 2019). o]ol| wa} FH o= &8 ofo]dE 9
HAA SH D WFE o]HES oathFel tE #Alo] EopAaL 3l

HKim & Baylor, 2016; Johnson & Lester, 2018).

x
Bl o

o
g
@)
=
Do
(@)
—_
<
El
so o

S

o
o
o oo

— 45 - A 2 ]



<E I-7> I|E Oo|ME e dld7 He|

Ooo|ME 7d =8 2L H
=8 I = st B
g 2 3¢ ofot o 2t S5 SE obRE
E 84 D D 27 s Zu IR
Kizilkaya 2t My o
Askar(2008) v v =7 9wxt
Bgylor =] Y x1|_¢5<4, e ol 4] o %T
K|m(2009) E s g3
H'_f,\—xf SEA
Chase 2/(2009) +/ v =32t @E/lﬂlE“—‘.‘ Azl
H =
=xjzt, 3 E/m=u s
Jaques 2/(2009) +/ Na 245 M= 8
8l £/ =1 s
Cheng 2/(2009) v v = o
, 5l /@ = s
Chin /(20100 v/ v A= s
Murray 2+ v A7
Tenenbaum v V4 E7| SR}, E%TA, Mz
= o| A
(2010) HE27t 214
= 7+
Veletsianos J J ‘ﬂf‘ A
(2010) 50l A}
At7|
SIE/oE  JHY,
Woolf 2{(2010) \/ \/ R = N,
ol 4|
Gulz 2/(2011) WA, Zs,
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olo|ME 7% =g #H B
_E_gl—-l Hl o SkA StA
E N84 D D 2 s Zu IR
e e
anz  ETIRER
Arroyo 2/(2011) v . BE/MmEW 2y
=< HS
Kim 2} s
7<‘ EH—I‘:—
Wei(2011) v v 4F
SlE/O| =
Matsuda 2/(2011) +/ v =x *Exﬁl = HE
Ozogul 2(2011) v Ltol o
2~
Pareto 2/(2011) +/ A ;g!;j; J
ofl Ef ol x| st
Azevedo WNE-R AlZH
2(2012) v v 8l e/ml =y ot
B CE
sl E /x| =4y B,
Matsuda 2/(2012) +/ N4 “E,él lz oL
Pareto 2/(2012) +/ N <ES
H AR, i
Johnson 2/(2013) v v iy <k
Wang =} ., i st
Yeh (2013) v e aH gs NS
sl o=
Chin 2!(2013) v e M3
. 3l E/m] = N
Lin 212013 v/ vooomma PSR cb
ol o
Matsuda 2/(2014) v +/ i ae
@A},
Osman 2t J Y HMAX, HAX YR, =3
Lee(2014) Y S7IRUA, =R
HMETt
Pareto(2014)  / slE/m=w Fod M3
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Olo|ME #d =B W= L W=
=¢d = st BhA E
e 23 oy & BE obms
E &4 D D ds 2 TR
Nk
Tzeng o} J slE/mew  olxlE
Wang(2014) HS =8
: =7| YA}, .
Terzidou 2t J élgﬂ ;IQEI
Tsiatsos(2014) 2| ofol o TS
SIIRYR, e
Dufty ™ oV Vo mmn wem=w ) TE
Azevedo(2015) e = g5
M,
ol sle/msw s
Shiban 2(2015) +/ v e 2= LIS
My
s mEbNY
Sjodén 1t J J éé/;zuﬁ” 2
Gulz(2015) =
van der - A7
v ¥y sUlRYR [
Meij 2/(2015) v s
Yung =t J 3l E/m| S ~y o
Paas(2015) v & &2
Adamo-Villani 2t Y Y A x M
4l 2~ X SR
Dib(2016) v
nES s
S
Azevedo J J 245 i 2l M3
2|(2016) semey 2
H3 -
slE/mEy x|
Bouchet 2/(2016) +/ v e =3
MAX, - =3,
Guo 2t o BEEEW OC ol x| &l
0o, = - =) d
Goh(2016) v v P M =5 784
Z7%}
Hayashi(2016)  +/ v MAax oo ElP‘lJ' x| =
x| 8l
[ -1 =
e q&)8



oo|ME #d =8 = 2L H
_E_él_{ EH o Sk Skt
X = 2 3 @ 9| of of 5t st& &5 obpME
E N84 D D 2 s Zu IR
Kramer 2/(2016) v Kﬂﬁf +
3l I Ed
Lalle ©/(2016) v an TSN am
, 3£/ = ]
Martin 2/(2016) +/ v E,éllz A3
mESyNE
Mondragon x| S7IFERL ~ay
2/(2016) v v 5T sle/mew e
HE
S
Terzidou HEHX|AA,  EHE,
2/(2016) Vv v S| weEA, sS4
%77}
Beege 2/(2017) Vv v Ltol ~3
=Y, BhE,
Wang 2 J VAR Az ME mArE
Antonenko(2017) B =of
TR S
Kim (2017) v semey  geb 2
HZ -
HlA s
Liew 2/(2017b) v v x8x el
CH 5}
M AKX
. 2y, SIE/ojEe  ZH
Liew 2/(2017a) v v 2 x = =7
E:2S
Schroeder 2t =
=x|zt ZH0oq o
Traxler(2017) vV v Za
My x|
Thom'pson ot J J oz HEMES L _
MCG|”(2017) =zt HS ElE
I- ThA|
Xie £ BIE/m =y ok
T
Luo(2017) v v S i
a5
i | =
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3) AL do]HE o3t HA Sgol nA= IF

o] HAYELAL WES FHste] WEE oloJAE oA WA
S5l MAE 9L =A% et gAY 4] #E). WA
44 54, Aol AE s M|, @l ool AEd HIt A3
Azt AEAAA W] GFL vAL Gud SHORE ATEA
sS4 54, 4eHd 54, 9% 54, 558 doldEd U A 4
%ol 9lvh(Pérez-Marin, 2021). ollo] A E 9|13} MA @Azl oo]HE

o AAA, deldEs] 9 eoldEst Fuwi YEst AkGo &
Sundar, 2019). SEHAe] ZWelAE S WY, G
e i 40 G v ArH(Pérer Marin, 2021),

doldEe] e oelst Aze doldEd] Wi AL AZehe

l

AL ougit), o]= oflo]HET}L QAT ‘AZPS kil A 7bek=A,
A S AE JhA A Jdvkar A ZpskEA], IFF e BAHE A
I Yo A Zsk=A 52 vtk (Pelau et al, 2021). ool M E T
gk AFS] A A QL HES-S oflo] M EC] i3] AME A HAZ & =7E Ab
312 Hkgo] vYEld $ 9 o (Edwards & Edwards, 2018), ol o] A E 9
g 58 AAS =71= AAA wkgo]l YElY F th(Edwards et
al., 2018).

doldEe] i oolst Azta} A A Wge S5 Folo 4
]

A THSchroeder
et al, 2013). T3 AA A Fro] SHoA oo EV}L AlFate= BA ARSI
Whgoll AFEAE A S =713 dlo]dESH BAE WAdskA WA S
ol digt 5717F &2 4 At (Chen & Chen, 2014). o]&#13t 3t %

= HAA Hed, g Wed Bk ANs F
SstAY SEd #HE g FHEHE AR ood F A

(Castro-Alonso et al., 2021).
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WEE Mfo]HEN 5k 214
‘s ojols} X2
Mol R EN Chzt
217ty Xzt s kY
g2 - O|X| & =
> MBI M st 1 -
(Y #£8 5)
- AFS|E HE2 i
B e, - &AM E FO
(MO BEY Tt St =7 1\
A3 4R 5) SRR
-BAE BS
(HOHEH L= ZE F)
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2 g2 1) AstdE dstd o o] [ E(embodied con-
versational agents), 2) W] A|stE wstE o) o] M E(disembodied con-
versational agents), 3) o}HlEl(avatar)® T = ATHSeeger et al.,
2021).

Azt st ool E'= w3, %A, AAEY 2E T AREAES

T s ¥ 1] 3 tH(Bickmore &
Cassell, 2005). A3t o | = 2] v A&, ZpAQF 7
< 2F v4E Fo C’J{}?J FEAES BT F e EYAHola §f
A& HFo] Wk ®tH(Nunamaker et al., 2011). ©
7t FEds g TP Fzte] F Qs dWbH oz fixlolE
(Mimoun & Poncin, 2015), 7Fd @2 (Lee & Chen, 2011), AF-& A}-of o]
HE Haza88 Adsty] s 5¥s Mdd AF3=Derrick et al.,
2011) SolM A& = Atk

WA st do]dE= AstE sty do]dE |
ojAY A A glo] AAEMY, ool wet JA ZEF o|u|A]
= Ad T AUk wEbA BjAIstE tEE ool HEE AR
| o AAA PEol oEF & gle HAAAQ EA o]t (Araujo,
2018). draow HAstE ety oo]HEE AA wHo] WA of
Zg A, Y & solA AFE-E THAraujo, 2018).

‘olate = 7HY @AM AaE g or FE s #wIH
(Holzwarth et al.,, 2006). o]&lst @& ¢+ ofymleo]d 712 H (Suh et
al, 2011) == A A o]u A (Riedl et al, 2014)¢] FHH= HT =

A&As AR

o

HERET & Ut 7}%25—; E

g
2
o
o)
|
Ir
=l
=
in)

3} oﬂo]qu‘— /\]

v —

o
i)
I
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4 ool d ofutEl= AstE thEtE ool dECAM AREE F o

™ (Nunamaker et al, 2011), A% opule} ojujx]= H A h3}g o
olAES] x=ag ojuxE AEE 4 AT (Schuetzler et al., 2018). o}n}

= AstE sty co]dES gy AAdxeE S84 3 AREAS
2F Qe Ve 248 o2 559K Z=t(Nunamaker et al,
2011). W3tE olo]HdE Fo w2 Ao F8< #AE Yepd o
-7 2o

<E 1I-8> th=tdd olo|MESl 78 (Seeger et al., 2021, M T4A)

2g Moy &5
x| sHEl =2, BY S AlZA EEO| Derrick 2/(2011);
Hald ofo|dME U= tsts oo|ME Nunamaker 2[(2011)
. Azt= E3o| gLt .
S @ mawm ojojxer gs  Sowen A
chstsd ofo|ME tH5lal of o M E chuetzler
ofttE} 2t™ ool M FH=H Davis 2|(2009); Ried|
=2 XMX y|2lg 2[(2014); Suh 2(2011)

X =}t=
o=t
Oo|FE

ozt

Olo|HE

[Z22 11-5] tHaty ofo|ME 7o &

(Seeger et al., 2021, A+

X



2) AFE AFA T AR A3y FAHLL

AsA e 9elstetr] A FHLAE AT ATES v 2
L5 FEIFAKKE O-9> #%). Diederich & 5855

(2022) 2 ##E A9(Go & Sandar, 2019; Li & Sung, 2021; Toader et
al., 2019)o A= A1z} ©A(visual cues), AAA A (identity cues), ™
3} @A (conversational cues)Z T3t Choi ©F Kim(2008) % &
o +(DiSalvo et al., 2005, Moriuchi, 2021; Ruttkay et al., 2004)°] A=
A SFHMNZ 84 AAY ¥, AxyAelAd Eagy) WA FH
(a2 a4 W3ty 54, A4 54, AEH 93w sl
Sr(2018)9] A= YFA aan(d=, &, &, Azt

Al
w3, A=), A

P2 ea(Fag, d2E AR
A0 E, A 21), AANS 8 AR s
1 WAL, dAA 8Aa(9E, 4 3
E !

Haslam(2006)¢] A< WY 2733202008 AFdAA = st
= 93 AR A A -3 (emotional responsiveness), tel #A|
o] sk wE=3%H(interpersonal warmth), A% 7lWAd (cognitive open—

ness), % H74 %A (individual agency), ¥ =% 2] Zlo](depth)Z= A A&}

ith. DiSalvo ¢f #R55(2005)¢ A7olM= x4 oQlsk(Izte] =
9, FAH HAsH(Ate] w29 £d), AAA A (B, o4, A
g]), 544 sk (Bd, B, A A 92 st A9 5

B

EEQINE 94 oAsHAZ, AY, 49), WH A8, 4, 3
$), AH8)4 oJQIsk(lold FEAE)E FREATH
e HAATE ALSHE WFE AFAF ARS gA%HI] 9

s ?L/‘é Q2= AA ‘9 %(appearance), ‘AAA (identity), 3}
4

.

2} 2
AR AZASEHE Lol oo AR arRE Qg
o

B} oze A4 829
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<E II-9> s 2A3Xs #ME oeste FTHA
2| ef A A ch & =3
Diederich
MM & 2] Q|
INEA= YS! SpsPS ._I'Ai sl chA [(2022), Go=t
; (elztel O|E & Sandar(2019),
(elzte| Eef =gt (elzte] odof =at .
24} Li®t Sung(2021),
Toader 2/(2019)
M =o . .
ol = 4 =a Choigt Kim(2008),
(AZ+ 24 L £H : o
Mol ol R, DiSalvo 2|(2005),
ol A = 'E, o= Jo, 2|4 ﬁ%, : H
I 2L #H 0| M ASEE 94 [f5tM EM) Moriuchi(2021),
’ 2/(2004)
@etalE) Ruttkay
Y 24
(d=, &, 4
A A
(CESSE- 21
A, 23) AN 24 £2000018)
OIZTH QA (Lbol, Ml ofgt Mz olzimbel mH) s
(el s, 22),
MrAMNS 24
(MEus 55,
= 7))
cHel 7ol cH st
[r} £= Sh(interpersonal warmth), Haslam(2006)
. . aslam ,
™™ O S(emotional responsiveness), 4 Ad &4 ]
QI X[ & 7H 8FM (cognitive openness), x;;p(_éom)
2™ =M (ndividual agency),
u =i of Z10|(depth)
TxEX olelst
Ilo| 2 m;s: _ EXIXM 9o|]ols
@nel & . oixn ojors o GYE
sho| X o|ols} Wzt o|al Az A, A Disalvo 2{(2005)
(21ztel 23 R Abgl x| o)
z9)

2% 2/(2017)
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Lo
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etr] 93 T AAA, 99
oF AAAEE

ol &
-2
b=
I
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ook
AL
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)
fot
i
3
k=)
)
1l
)
ko f
DA

2022). olw] aA¥Iel FFS Fota Avw vo], A, AF
sHA] &3 TR ol5S A&t (Curtis et al, 2021; Seeger et al,
2018; Song & Luximon., 2020). 9&& w&E AFA 5 AL A u
2 g ER, A4, T5 gEA) s9 98s Fojdrn
(Fotheringham & Wiles., 2022; Kim & Sundar., 2021; Nass et al.,
1994). AAL AFA  ¢3Fd, WIHE T AAE FATdH
(Fotheringham & Wiles., 2022; Li & Suh., 2021; Kirakowski et al.,
2007). 582 w2 59 TolU & 59 vYH T5 Folda,
AL T3 FAE AREANA Al W B 247 e W
]t (Ahmed., 2021; Cheng et al., 2022; Crolic et al., 2022). A}-&=}<}
123 A7l fsiAe AREAS Hl=d AALS AE&Td
(Benbasat et al., 2020).

elF e deEd 5, £8Y A=A, 24, A4, AREAe B W
A8 AAL AT v dEd w2 VA 2R FEHEGE 3
2D olulElE &8sl duwy BS XA EE doh(Baek et al, 2021;
Cai et al., 2022; Letheren et al., 2021). 3%+ AF8X}9o] &7+S F1Hs}7|
AsiM = ob7] A= w9 vE&EE AEste Aol FoBlut et al,
2021; Sutoyo et al., 2019). £33 A=A 7| & we 78 & =
g 3ol FAY AAHE o|RE|Eo|y TFow FHITHFong et
al., 2003; Curtis et al., 2021; Seeger et al., 2018; Haslam., 2006). &”3

o Qe BawE 48em, ARUR 1T She] BrE 48w

p s

N

2
rl

&)

S o
=
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H(Li & Suh., 2021; Magyar et al., 2019; Mostajeran et al., 2022). =%
A& d=9 ZAHoY F AXAHE 7hsd AN AEEs Fost
=% 3t (Fong et al., 2003; Curtis et al., 2021; Seeger et al., 2018;
Haslam., 2006). 12|11, oA & A7t HALR EHI 47 ddS 3
3hA] == d}(Ciechanowski et al., 2019). dtH, o U3} &

A= vl Aol A AE(e: T3 )& &

afAolm, HdojHolar #AZR Ass T 7 ok AZHA @At
3y FAAA 297 A= F UTHCurtis et al, 2021).
W8S A7, A7} AVeE AARd, 3 vE, S
A AR H gt 719 AAL AT Ak AT AE AR
o|F, Hol, 44 T AAEES A avst= Aotk Cai et al, 2022;
Lichtenberg et al., 2021; Yang et al., 2022). AH7|13x2= ‘A=, 7104
o7 g v T A HE Aol &3k s xdteE RdAS AHE
3t A olth(Adam et al., 2021; Cai et al.,, 2022; Crolic et al., 2022). X]-
7NeES AN, B A A3 T A AMA BARE wEehe

S AFE3F= Aot (Curtis et al, 2021; Brandtzaeg et al., 2022; Li &
Sung., 2021). A ‘L 71E, &%, =59, s 5 A AAHSE =
&3l Aot (Hwang et al., 2020; Zierau et al., 2021). 74714 (2021)3}
Fong ¥ 55%5(2003)¢ 7ol W=W vh53 o] 7Hgol wep 147

Axxs gdd £ ok 7 g4 & a7 &4, Jug =
AT F gdon 7MW gaAr FAs P dyr), g2 & Hy7),
dI BE7], Al EE57], dE7], 2], ¥eoR =S E gdd
T At £ 1242 =4 U7, dag dEriE 248 7 9o,
EE AXAR AAE FEorw dF 7M7), BE dow #3]7], A
T gy, AAH3 AR xdg & Ao = ¥4 w 37 3,
d W72 xdd § 9oy B AAAE Ade 3 & 9 77,
S HE H3l7], F £o2 WS gy, Al 4F ukE FAAR
AT vk 3t T4 B4 297, oln Aoz xdd ¢
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Abstract

A Developmental Study of
Design Principles for
Anthropomorphizing

Artificial Intelligence-based

Educational Chatbots

Han, Yejin
Department of Education

The Graduate School

Seoul National University

The educational role of artificial intelligence-based chatbots is
expanding. While AI has been used as a tool for teaching and learn-—
ing, recently it has had an agency like a teacher to support teaching
and learning. As Al has educational agency, the possibility of social
and emotional interaction between learners and Al is increasing.
Learners are required to have the ability to communicate and collabo—
rate with Al From the perspective of Al, technology that can provide

social and emotional responses to learners is required. However, the
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Al-based chatbots developed to date have not been able to provide
learners with human-like social and emotional responses due to the
technological limitations of computer vision and natural language
processing, which are factors that hinder interaction and continuous
learning with Al

Applying anthropomorphic cues to educational Al-based chatbots
can elicit social and emotional responses from learners and facilitate
their learning. Anthropomorphism is giving human-like characteristics
to non—human objects. When anthropomorphism cues such as identity,
appearance, and conversation are applied to Al learners subcon-—
sciously perceive Al as a human. Learners perceive Al as a social
actor and want to react socially and emotionally to Al In this proc—
ess, learners participate more cognitively and emotionally in learning
with educational AI chatbots. However, in order for anthropomorphic
cues to facilitate meaningful learning without increasing the extrinsic
cognitive load of learners, the type and level of anthropomorphism
must be carefully considered and designed.

This study developed and validated design principles for anthro-
pomorphizing educational AI chatbots. The design and development
research methodology was applied, and the specific research questions
were 1) What are the design principles of anthropomorphizing of edu-
cational Al chatbots, 2) Are the design principles for anthropomorph-
izing of educational AI chatbots internally valid, and 3) What are the
effects of the design principles for anthropomorphizing of educational
Al chatbots. The effect of the design principles was verified in terms
of perceived anthropomorphism, social and emotional responses, learn-
ing engagement, learning outcomes, and usability of chatbots. To de-
velop the design principles for anthropomorphizing educational Al

chatbots, literature review and case analysis were conducted.
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Components, design principles, and detailed guidelines for anthro-
pomorphizing educational Al chatbots were developed. Expert reviews
were conducted for internal validation of the design principles, and
the design principles were revised based on expert opinions.

Finally, five components, eleven design principles, and twenty-six
detailed guidelines were developed for anthropomorphizing educational
Al chatbots. The components are ‘Tdentity design’, ‘Appearance de-
sign’, ‘Conversation content design’, ‘Conversation expression design’,
and ‘Conversation flow design’. The design principles are 1) Principle
of educational role assignment, 2) Principle of detailed identity design,
3) Principle of face and body design, 4) Principle of preventing user
discomfort, 5) Principle of self-expression, 6) Principle of social ex—
pression, 7) Principle of recognition and memory expression, &)
Principle of verbal expression, 9) Principle of non-verbal expression,
10) Principle of early conversation flow design, and 11) Principle of
mid-to-late conversation flow design, and detailed guidelines were
developed for each principle.

To verify the effects of the design principles for anthropomorphiz-
ing of educational Al chatbots, an Al chatbot that applied the design
principles was developed, and expert reviews were conducted to mod-—
ify the AI chatbot. A preliminary experiment was conducted with 10
learners to supplement the experimental procedures and tools, and a
main experiment (pretest-posttest control group design) was con-
ducted with 70 learners. In the experiment, multimodal data (facial
expression, psychophysiological responses, chat log, screen recording,
survey, interview data) were collected and analyzed to verify the im-
pact of the anthropomorphic design principles on perceived anthropo-—
morphism, social and emotional responses, learning engagement,

learning outcomes, and usability of chatbots.
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The study found that the anthropomorphic design principles were
effective in making learner perceive educational Al chatbots like hu-
mans, and they were also effective in inducing social presence and
positive or negative emotions, which are social and emotional
responses. In addition, the anthropomorphic design principles were
found to enhance cognitive and emotional engagement in learning, but
did not affect learning outcomes. Learners positively perceived learn—
ing with an anthropomorphic Al chatbot and perceived it as useful
for learning. Based on these research findings, the effects of the an-—
thropomorphic design principles on perceived anthropomorphism, social
and emotional responses, learning engagement, learning outcomes, and
usability of chatbots were discussed.

As implications for the design and development of anthropomorph-
izing educational AI chatbots, 1) In order to increase the perceived
anthropomorphism of educational AI chatbots, it is necessary to imi—
tate the imperfect appearance of humans, 2) The goal of anthro-
pomorphizing educational Al chatbots is to promote meaningful learn—
ing through social and emotional interaction between learner and Al,
3) It is important to adjust the level of anthropomorphizing educa-
tional AI chatbots according to learner characteristics, 4) Ethical con-
siderations for the design and development of anthropomorphizing ed-
ucational Al chatbots and proactive learner education are needed, 5)
The design principles for anthropomorphizing educational Al chatbots
have the value of cost-effectiveness.

This study has theoretical significance in that it developes the de-
sign principles for anthropomorphizing Al chatbots for social and
emotional interaction between learners and educational Al chatbots.
And it scientifically verifies the educational effects of anthropo—

morphism in terms of learning process and outcomes based on multi—
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modal data. This study has practical significance in that it provides
specific prescriptions for designing Al whit an agency that interacts
socially and emotionally with learners, breaking away from the con-
ventional perspective that treats Al as a tool for teaching and
learning. This study is expected to provide a cornerstone for the de-

velopment of Al for collaboration and coexistence with learners.
Keywords : Artificial Intelligence, Educational Chatbots,

Anthropomorphism, Design Principles
Student Number : 2019-36556
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