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= 5719 AHEE AR, AFESHAdstAT,(68), 1-12.
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7b 7150l Aok gt

ARgA ] Higt Ao AFAte EA wEt oottt o2 dEHoR
AREEO] @11 Qe HEZF E AR 71 AR H7F dFolth (8 2-1)
2 Aolg d<&Wielsen, J, 1993)9] F&]29 B7HHeuristic Evaluation) 2|3

olty. & 10709 AH&A H7t 8191, 7HA1A (Visibility od System Statue), <t
J(Match Between Bystem and the Real World), &A/d(User Control and
Freedom), ¥¥A(Consistency and Standard), 2543 (Error Prevention), &
J(Recognition Rather than Recall), 4%/ (Flexibility and Effciency of Use),
A 1]/ (Aesthetic and Minimalist Design), #Z2F(Help Users Recognizw,
Diagnose, and Recover from Errors), ©]sl’d(Help and Documentation)©] %l
ow, AE7tel HlAE7HEol AAE QIEHo] A Ul tApele] Thdojut 4]
de wefstr] fls) B2t 4oz Jfdeii ] HEe )

(2 2-1] AolE 929 10714 Felad 484 B7h Am20

B7h A% Bt e

N A" H-H A7ba mjEw oz ALgatoA] X8 Ade-e
Visibility od System Statue Olai[%o]c o 1:E} 17t = FEAFA 1) A=
T

Match Between Bystem |ZE-80] E= AAE X A& A6t AMgRAA 455
and the Real World o]z ghstth,

A&t ZHA1 0] AeE JA E?"ﬂ' g Qlojof st A oR

User Control and Freedom |'0]Z'S2 Fotd 4= =& T olFE= W o] ‘control+z'¢t -2

HT} glojof gt

Consistency and Standard | QIEJ#|o] A 9] UM (W /< F)S AlFotal FEIA|AHOF gt

. SR7} WA 4o 2AL AASAY, 0RE sty
Error Prevention A2t Ae Zedlaly] Ao sl LML ]/\] sjlof i},

Recognition Rather than | AL8717} E st E 7|9l glo] % 7150l daf A dae
Recall = Qofof it}

25) AZ3] "AUolE 9IRF offERAlol ALY AREAY WIEAEl| wRE A" S AAE =R AT
ietw Jdutistel, 2022, A&

26) Nielsen, J. (1994). 10 Usability Heuristics for User Interface Design [On-Line]. Nielsen
Norman Group. Retrieved from https://www.nngroup.com/articles/ten—usability—heuristics/

_'I'I_



Flexibility and Effciency of | Z}

T Hw R2oly &4 HAFZo], £ AEAE T &
Use e
o

s

103 947 AR Bag JHERE AR FoE
AA71A =S Fek

1o

Aesthetic and Minimalist | &
Design =

Help Users Recognizw,
Diagnose, and Recover
from Errors

AFGAZE off ol AT o ST 7]l ittt =T A4S 4AL

Fielp and Documentation | yj.0 ) syt 5 qlesy ggpaz Aok ek

(User Experience Honeycomb)oltt., A&zt AH-E ZAot7] {st F 7709
AHEA BT 891, 5838 (Useful), AH&SH7] 41-2(Usable), #i2& Q1 (Desirable),
A 7Fse(Findable), - 7Fs g (Accessible), 41=]5k=(Credible), 7} A=

(Valuable)o] 9lom, m@go] wat Agelm 4 glct.20

% 2-2] wE muel FUE

B7F A% B2k g
84 AEA7E AET AARE AHEE o IAFoR f8evtE 1 "avt
(useful) 9l
o} =14 o B R N
(desirable) AAE A 2EE AREE o airleluy o & glo] AR 4 Sl
=94 } = 13 = 2710 ol
(immersion) AEH SN o3-S TEAZ| L, AFEA o] vHEEE dEth
A4 v - g - o
(usable) A8 Zpalol QR St AHRE AAR S 4 9l
B4 Qe 1A AFSAE o]L3t &~ QR EX A48 7t
(validity) o= s ° o ¥ T wm»ILH =78 o= LU
A= o o
(credible) AEolut AA”o] Qg HololA AR AFE WS 4= gt

27) Kim, N.-H. (2020). User Experience Validation Using the Honeycomb Model in the
Requirements Development Stage.International Journal of Advanced Smart Convergence,9(3),
227-231. https://doi.org/10.7236/1JASC.2020.9.3.227

28) Morville, P. (2004). Ambient Findability, Educational technology research and development,
54(6), 623-626.
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7HA14

oty AR Bl Aok g waad,

(# 2-3] & diuA] AnEo] =4 FHAEAT Az gt 25 A
Al A ZEES7]H ISO  (International  Organization for Standardization,
1991) 9126 ~ZE{o 34 B7t Bdo|tt.29) AnEdo] US4} Ao

W AR or N FHA AZEQojo] ¥t FHEALT o9 FE Bt
a4, F{rt 7IEE Aoty Aot F{rt @42 754 (Functionality), A=A
(Reliability), AH8-4J (Usability), 2 &4 (Efficiency), 4] B
(Maintainability), ©]4]/d (Portability)o] Q1tt.

[(E 2-3) ISO/IEC-9126, 67}A] Z=AEAJ30)

R E: 237t W&
71574 54 2o AMgE o FAE et YAE 8FE WSS
(Functionality) | 7152 Al&3l= S/\)(/ Azo] =9
A=) PAE 2oA AHEE O], A e AT & e /W
(Reliability) A= 59
A& FAE 2o AREE A, ARgArel ool o]sE] A, ShEE AL
(Usability) AEEL AeE 4 Qe S/W AIEY 59
a4 YAH Zo|A ARR R A goll Tt 8+H s
(EfflCIGnCY) A&k S/W A&l 58
A B4Ad S/W AlFo] MAE= 59, 24, 37A} H 7154 Al
(Mamtamablhty) 2 2 Jfd, &2 fF 5 ZS
TS o mold de Bges Wl 4 i /W AEY 59
(Portability)

29) https://www.iso.org/standard/16722.html
30) Lopez, C.M., Lopez, J.E., Buchely, A.B., & Lopez, D.F. (1998). Ergonomic requirements
for office work with visual display terminals (VDTs).
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D ATl AR & A4 ¥71 A=

A (ChatBot)2 ¥ (Chatting) % 25 (Robot) 9] TAoJ2 4ot EAE
e QIZte] HigtE FHxo AE2 1960 MITOA] Joseph Weizenbaum®]
olsf /Wre AAHELIZA)V= dHA ot dgA= HAE 7]HE oo]HE
AF-AFH 1t A22gS 9t Alajoe=, 27] AZste 7

2t 23032 ELIZAE gol 49l goldd sdez 38R}, DOCTORz}

HE2augE 7ML AE ABAME AlEFelAst Y gy e A

g A

o
ot

ofl

e o
FHe Fob sgot AR AMAR WHASAL A Abe, Siriot

5} oflo]ME, ChatGPTE RF o] Zxo] oA o

>
—
eyl
e
o=
1o
my
rlo
rel
=
R

AEAE, 2023)e14 AL w7 ot oA 4] e A
b ARANA AR B xolth A F 5EL s AR =7
Astn, BoAsky] Sl MeREel HUE BEe 8§ Ao AFS=s

Sgste] S8, ARSA, WA, AR AN 24g At

31) Joseph Weizenbaum. 1966. ELIZA—a computer program for the study of natural
language communication between man and machine. Commun. ACM 9, 1 (Jan. 1966),
36-45. https://doi.org/10.1145/365153.365168

32) ELIZA Archaeology. ELIZA Archaeology Project.
https://sites.google.com/view/elizaarchaeology/

33) Berry, DM (2023). A4re] HA: Joseph Weizenbaumi} ELIZA #E Weizenbaum Journal of
the Digital Society,3(3). https://doi.org/10.34669/WI1.WJDS/3.3.2

34) SK hynix newsroom (2024). [All Around Al 1¥] Al9] AJ&a}t €kA 3y, wlg] A
https://news.skhynix.co.kr/post/all-around—ai—1

35) Electronic book review (2024). Reading ELIZA: Critical Code Studies in Action.
https://electronicbookreview.com/essay/reading—eliza—critical-code-studies—in—action/
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e 2E ABlE AT 7FeAde Z]lsk] 9t AR B AEA A A
d W7 g&cd. AAA AR B7F ¥w)l John  Brooke(1986)°

SUS(System Usability Scale)®] F8 =4 94 ‘@34, ‘884, WL '¢}

ols gol4, R84S Fstel WS WaAstet.

(£ 2-5] LLM 7|4k B%E A4 B¥7F 220 tiehd H5(Chat-Bot)
Aulztgel - 58 eldo] DUge FHo=2)
37t A% g7t g He AT
a7 | A8AE BRE 9Asked, Aol Quht auEolgER
can | TEIPE Rate AN2E @7 Sld) Qoht 2 weEst AL
agd
o] Bag|
BEE Aol AgAel Awel 38 FYHAEA John Brooke
o] ol | RO AHEA RTE HAe oldfelel gite e w| 1989
> e
gy |2 AR 87% FAE oD 20 e =as
AR

£ 2-6] & CEAMA 2R A BAE AG A8H B AE A
S 9] 2, 2029614 FY WNAES toR S ehy 2R Y= =

20 AHg4 W7k AELh BRI ASA B 98, dRAHA 2R AEA

oy

Wk G5, CRAuL gAY BRI A Bere Fuste] @vby, g
goly, EEA, WEE, MY, VIS, WA, 2F WY, 0F,
A, AW, AR, AL ARE FE5] A7 B2 @

3 ) 3
2,

A A B AR AAS Syshart,

37) FAot. (2023). Wity AE(Chat-Bot) A¥lAdarel : mjrE e ALYS F4Ho=
[Arerel =R Foltjst]. https://www.riss.kr/link?id=T16817464
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s gopy |18 ALHE WA W, ABUE F5 AL WAL 41|

* ISO 9241-11

584 |A2Ee dup 41w del3 7 o) Sdetest
WET | A2d] tg gAY FEE SRR oldgr})
Qg [ AzEe] @z e AT 5 s
. A AHo Eﬂ/\EJ_Q_ AE Q75 £3¥s5t7] Q& HAst
. 743,
Ll 2t L_Eif Eﬂﬁ}a A5st=71? Z87 (2021)
22 Woly | xAste o] EUF A AEE 44 o885 gerlr |+ HHE
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o | oRw A kel G & aeA Lo
A2Y  |7)1% A8Holn Fe AZE WEaA) BT 5 Q= o1y
o QA=A PP . 749 ¢ 291

oX | ox

A7 AA7E A3 W2 77t QlejHol 2 ATFH=TE 2021)

o
H1
N
r o)

2
)
=
ol
o,
o
,
H1
i
do
>,
ol
oL
rr
N
)
2

)
A e e

2
o
1o
il
oM, "
juiel}
2
4
o
e
rO
i)
I
i)
oo
o
14
Iz
sk
Sl

QAE=7}?

Azo] AEAY ASA W7 RS TESE WP HEW AR A7 =2

2,
AR
ﬂ
1
o3
_O|L
&
>
ofo
il
X
30,
32,
o

_17_



2) LLM A% o9 A4 371 A8

20229 11¢¥€ ¥, LLM GPT3.58 ©AS ChatGPT7t SA oAl theFet o]
nz2] B4 BYs Sofl Ax2 AANEE sk AAAE Al Aol AU
th. LLM 719k 2 %o] Ei= e A7 AJZFE 20239 ol EdE X
stelch. LLMS] EA& xdlste] g7t 282 AMEE & e 247 23t

A A5 THoE AR HEY

(& 2-7] & <HRA, ZHA2023)9] HAd Efiaxgold HgS 9
AGPT AR A UX) Bkl H7F -QEAl HAGPTS} wlo]A2ATE 1]
AGPT wa} &8-S FAHOR oA ChatGPTS HWBing) Ao A4 7S
Hwshs Ateltt, mubd 9 VR, sHFgle], AE, AFAs Hofol AHgx
AHEAE A ARl AFet A¥ =Re BA45te] ChatGPT AH8AF 38

A a4 167448 2EeAn. 228 16714 dAd st FRA, A9
H AL, Y P, AL A, AEY, WEE, A, A8

E 2-7) LLM 7]9F A% a4 Hyp 28 gzg EdATH o] AAL
A3 AGPT AHEAF AE(UX) HAQ] BH7F - ZA] AGPTQ} ufo]A2 AT E H]
AGPT Wit &85 THo=-39)

38) M4 and ZEIY. (2023). YA EfdAZWOlM HGS 9t AGPT AHeAr AA(UX) H
Zpol 7t -9 ZA] AGPTS} nfo|ma24ATE H A 5 Aoz FrriArelRa)
5+3]7], 29(2), 237-247.

2
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lav}
— o
=
>4
e
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O{N
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371 A% g7 g HE AT
g AGPT= AlH, A%, o] Fol AF glol A& + Jakob Nielsen
R ki (1993)
5|4 ol |z 3] 0] o3 ©o&iEt AR #H3F] « 1E =29

AFR)A Q) | AHGPTZF AHel A 7hA] 9] 919, frolfiet A2 7 F-etrt 50 9241-11
A 7Hsd | AGPTZL 38 Aol ois olsfisty dEd 4= Uk (1998)
34 AGPT7} A/t Aatoll gt etget =214 2AE Algehh
%5 |AGPTO A2 £Eoh ARo| et g Hetwr} rh
A= AGPT7h A3t Aol mgto] AydS FAITT
SEE [ HAGPTE HEche B A4 Aol oA ek
obd A AGPTe| AZsh= el 7Hd AR {F&3 5191 RS
e Zpereiet,
AGPTE= AHEsH7] i Yok ARE HASH: o
A8 %_31]-75;10]1—4—. ) o HAG 9] 2
N AGPTE Uol AHE Adsis o =98 A L @o21)
g4 =1 5.0 o QxS 9] 2
Ho G820} (2020)
Z2H AGPTE o=she ko] whet w24 daE 42 4 ok
ojolst AGPTE Ahgtel wat vlA, 222 53 22 A444
- 1d7-E 7Hh
=4 AGPTE thA] AHESkL 412 72 mhgo] gt
a4 ACGPTE= 49, Aol 5 BARe] €A HIF 5 At
7HA1 A AGPTZF A7t A7zt Z1diRt W83 Fek= 3 7427 ik,
84 AGPTE #AE sfAstAY HHS Dok o ERo] Hrl
(% 2-8) & 9% 9 300232 ACPTE 8T TEY w44
W oE RO ACPTE BET WEW WeWe] A4 9 A8 PHes
ST 5, Aede] g Aeae] 94 2 HEet med e selshs
Ae FAow ARERE AR H7F Aoty ¥El A /oA H&s &8
stol F 57hA 291 EH/ARA, w8, AEA, ARl AR, A&
g elm'm Adstdnt
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£ 2-8] LLM 7I¥ A% A4 W7l AE: ACPTE B8 B5F Hey
A 9 w59

Bt A% Bt e A9 A7
81 /4 814 TJJ_E“—‘L“-’J_ WeS drpd BedstA et 4 Al ZAu]EF2003),
= = EH—‘?} zé—:‘E @) —8——%]_, ] 14(2004)
3 = HARFAGAZ T
gy |TISUIOl SO Gnit f89 28 4 geel | T
e A= AHE(2014)
A= mwo] Y-gof tiet A= 7133 $1,0174(2021)
91274 (2020),
i, v ygo] mx AA| Agte] WEmE = A PESS
AFSl A A 7r ’
}—9’1 = EZHEI Ly A O]%?‘(ZOZZ),
Z2]%9(2014)
214 AHE | AlEE fEH s 85t A&H o AT Z|m]of(2011),
or 3ot A 5187, A-491(2022)

(& 2-9] = LLM 7|9 AR F4d& 7t ZedgaE Mdste d7 =,
‘Readability’, ‘Correctness’, ‘Coherence’, ‘Engagemen’, ‘Overall Quality’ 57}
2] B7t 7bs 847F ok 5] ‘Coherence’= LLMO] F43% 4 F sty
oF. FFo] wieto] et g Sl leA Bkl AE=E F9 ARGA

W7l A% AAE AW - Jelg & Uk

(£ 2-9] LLM 7|9t A& ARA] W7} 2|3 Personalized Response with
Generative Allmproving Customer Interaction with Zero—Shot Learning LLM
Chatbots40)

H7t AE 37t 4&
Readability |HAEZ} 917] 41 AX, 4344
9 AEH AT A ASel wgste, £ 4917 olRel gyAoR
Correctness | 4 sra1
At
Coherence |HIAEZ}F EA FAL olofr] ghqlef A lEA] ofF

30) g8, FollE, A4R. (023). AGPTE B &Y vew Y W Y B RSN
ojgojd, 29(4), 1123-1151.

40) Bink, J. Personalized Response with Generative Al: Improving Customer Interaction with
Zero—Shot Learning LLM Chatbots.
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Engagemen |HIAEY}I Su|EI ti2Al7|E A
Overall
Quality

5o ARl QWA giE F2

(2 2-10] & AE <dHHolA HARly MHIAE Jj4Asts dA4=,
‘Knowledge Recency’, ‘Logical Reasoning’, ‘Hallucination’, ‘Transparency’,
‘Bias’, ‘Privacy Risks’, ‘Unfairness’, ‘Academic Misuse’, ‘Over-reliance’,
‘Distribution of Wrong Information’” 107FA] %7} 7} Q47F QU
‘Hallucination” LLM®] F83t £4 F shuz o] I3xdE I¥S she 4

< W7iote AR 5 A4 W7 Ax AAE dHste b 719e #

o

30,
=

(£ 2-10] LLM 7%t AE A184 H7F 2]®: A Complete Survey on
LLM-based Al Chatbots4D)

H7t AE B7F 4&
Knowledge | 510 51418 gA1512 | oleigol U
Recency
Losical a2 299 45 44
Reasoning
Hallucination | 34835t A=d ¢ ¢l =

=]
it}
Transparency |3
)

x FE
Bias 5 ws 9 ol Slo diojE HIFY
Privacy Risks |7} HE HS EA 9 flojg HS A
Unfairness | A& H39] A4, FAAH EFHA
Academic | .. , ~
Misuse SR S #7171 A A

Over-reliance | B]T& At of v]x]= g

ATHQ A4 B AE] W WES A skl ASSAL, B

ool Sol 23 B AE AAE A2 FAske] Wbstalck

41) Dam, S. K, Hong, C. S., Qiao, Y., & Zhang, C. (2024). A complete survey on llm—based
ai chatbots.arXiv preprint arXiv:2406.16937.
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A8 E4L ugoR ofste FAoR Sty o TEEE AEls} wots
oltha2 ofu] B 9jFo] W8S WL Sol A FolAU, Ag FolH, oS
A o ghurs] AWE L ety

Wi

(& 2-11] W% 2of % A84 B/ AE: Ag4 Dot AL Fe 47

A A A7

¢

27t AR 27 e a9 a7

A 2Eo] 7HEA g7t ofE@A MR e f=EwW-S | Jakob Nielsen
(Visibility of system status) |7ZZst= =W (1993)
A _{\_@*7 Al X o] Q1x . .

(MatcL betJ\j/-eei 1sl7zl]t—(jm Ean]d the Arezkel dojeh i AlZle] el =gt Jakob Nielsen
real world) datele Zad 29 (1993)

Aojo] Ao-A e FAAl AAlEtE wWAHUS 4 AEE| Jakob Nielsen
(User control and freedom) |ot= AHFdES X9 SH (1993)

AP BE At JmEo] whet ARgAL ddojet 35| Jakob Nielsen
(Consistency and standards) |©]s& 4 == Sl= =H (1993)
g 14, g, = Bl= = .

(Hel 01111811‘5 recognise dij- nose SR7E A A8 e SEtE ) Jakob Niclsen
P gs, CEEN |2 gEs St &W (1993)

and recover from errors)

42) %3]4(2018). AE(ChatBot)9] &8 Atell ¥ o]d =Y A

43) "pigdol, olgk. (2021). g=o] w58 Al AR /TS 9k AR WUy &g et exo]2A Y]
2ol W63, 51-91, https://doi.org/10.21716/TKFL.63.3

44) @zl (2023). AHEAE AZMEQ AR 7Y AA A AT A AFHRSEIE =E24,
26(5), 79-92.
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System Usability Scale for Measuring Usability of
Social Network Applications from User Perspectives62)

Mudrikah Nasyiah
9] 291 (2024)
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Frequency of use, Web/system
simplicity, Ease of use, Technical
support, Integration with web/system,
Consistency, Speed of, learning,
Intuitiveness, Confidence, Need to
learn

The Chatbot Usability Scale: the Design and Pilot of
a Usability Scale for Interaction with Al-Based
Conversational Agents63)
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Ease to start a conversation, Access
to chatbot, Expectation setting,
Flexibility and communication effort,
Ability to maintain a themed
discussion, Reference to the service,
Users’ privacy and security,
Recognition and facilitation of users’
goal and intent, Relevance of
information, Maxim of quantity,
Resilience to failure, Understandability
and politeness, Perceived
conversational credibility, Speed of
answer
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56) XA, 352, (2023). AAF Al 7|¥F w4AA A

AY AL 7]
9% A 9 A

Bk QT - I KB AAE FHOR BF

Sty apelstd T, (68),

Mo

Az Auls A D R, FRHCIEES) SHatsl, 29,
. ARE LSS =B, 26(0), 143-153,



Perceived Usefulness, General
Usability, Learnability, System
Reliability, Visual Design and

GAI Bing Chat (G) | Navigation, Information Quality,
Information Display, Cognitive
Involvement, Design Appeal, Trust,
Personification, Risk Perception

Development of an Assessment Scale for Measurement
of Usability and User Experience Characteristics of
Bing Chat Conversational AI64

Goran Bubas®?]
291(2024)

Accuracy, Trustworthiness, Empathy,
Performance, Intrinsic

Sensibility, Specificity, Interestingness
(SSD), Robustness, Generalization,
Conciseness, Up—to—dateness,
Groundedness, Safety and Security,
Privacy, Bias, Interpret ability,
Emotional Support, Health Literacy,
Fairness, Personalization, Memory
Efficiency, Floating point Operations
(FLOP), Token Limit, Number of

Foundation Metrics for Evaluating Effectiveness of Mahyar Abbasian<]

Healthcare Conversations Powered by Generative AI65) 1391 (2023) GAIL | healthcare chatbor | (G)

Parameters
57) op.cit
58) op.cit
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Over-reliance, Distribution of Wrong
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Chatbots72)
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. . ) . ) Follow—Up, Questions, System
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2. A4 Bt} HAE W 4B 7

oX,

(& 5-1], [® 5-2] & 7% HC/AMATAS el A79e gygos
A3 ntde PAE Aot YAFRGE RPoz BFe LA
Ao] wsted o folgtte SHol 57.1%% o ¥%th @ 71 HAE

Arnn 54 YAE AE2 BFS Tt

L odo] 85.7%=2 Tl =9ith
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g
o} wigom FAES AA AEY A 2

29 A% 545w, 54 dAE A5 Fejz HEAS AF saohar

5-11 F A8 AR d& =&

ESAE: FAR AR AR
1. AE AG4 AR AE 27t Algohs AE7E Snldor PestA ddE L

(Information Delivery) |87

2 A7FH AEH A% ANTL AGE AROL AZtAeR gt AgEn
(Visual Delivery) da?

3. A2A4 AR AE A O] AAA/ZEA/JAAH 29 AloF glo] AlF
(Visual Delivery) = Jua?

4. ¥4
(Safety)

MNP AH|2T ABIHE AL AEAE Bl e

5. AYelA A
(Social Presence)

g e 2ote] HTAE
AFL e

6. L8H F52re4
(Educational Interaction)

P AQu 27k sho] AT

7. 7154 7}A]
(Functional Value)

AL AH|2 A AsAoR dET AxE o

8. T4 7

(Emotional Value) AL Aqu| s AFEA] AARHo R FEy) 7txE duta?
9. HEHE i »1;
(Satisfaction) 5 Au|2o] Aubel Aol dhef wrEshtal
10. Hx= ] -
(AttitElljde) AR AH A Be 3R Ashtar

11. A& AR 9
(Continuous Intention)

A% AHAE A&H o Agslndt shta?
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12. 984 AR Au| A7 AlFete AR gesty sk oulE Hgsta
(Clarity) ALE8?
13. &84 AR Au| 27 AFohe AR AARY AHE FYSHAIRHEYR)
(Transparency) Agsta ua?
149 AR |3 AMAT ATSE Bt 54 AL datel weel Age
(Contextual Conformity) |82 AEst Jta?
15. A4 . _ . 3
W A2} ABSE ARF M ARE WS e
(Up to Dateness)
16. &ZF ¥7 AR A A7 BRAGSIAY A=T ¢ gle ARE P @2
(Hallucination Prevention) | IL}8.?
17. 7FA1A AR Au| A7 AFote FEO A7 53o] Yoot AGE
(Visibility) ALE8?
18, 44 3t Aok Ageke Ane] A7bd Bdel AWHOR ofalst]
(Intuitiveness) Hya?
19. AAA A4 3 ; 5
. R AR MBS AAA 20 D pEo AoF glo] AR 4 uha?
(Physical Accessibility)
1A A
0. 984 AT g qwas gL 5 A8 849 Ao Qo) Atk 4
(Environmental Y,
Accessibility) e ’
21, A4 HEA AL AHAE XA FE(AH/1S 5 5ol Al glo] Az
(Cognitive Accessibility) |4 414272

22, ZEto|HA] HS

(Privacy Protection)

A3t Aok AFoHE AL A 3R HohE gAskn

matolMAE HET qItar

23. o7 #Y 5 SR Ll Eavd 7\1]5016 = AEIF A& AR A] RS S Qe
(Error Management) o== dusty, A A] HAES] HstY YLta?
24. +34 AE AuIAZE Aot AEY ZE52g Ao B3t WEkat
(Ethicality) 2pHol gluga?
25, 9J1%} AE AH| 27t 4t AT whaf HEgE A o] R of

(Personification)

olQ1st =oita?

26. 434

AR AE|27k o] gl WEHE 85t 2§ tol

(Adaptiveness) e85t va?
27. 3% AL AH|ATE oA AR A/ H o2 Fatste] A5 A-8sial
(Empathy) At ?
28, AT AL R | AR Au|Aete] Ao Afgo] AA Q17tRo] AAAHI o] o]
(Human Naturalness) | it+272
Al H=A AL A A7F o] i WS (EHy) 5 9 219 Al 2wEstd
(Personalization) (e WeES Assta Aue?
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30. st AE AAA
(Presentation of Learning
Information)

AE Mularh waehE) e R AW el ot ARE
BEstA AASEAL Atg?

31. o= AE Au|A7E WS (EE) ] 24ttt fuwlg A i AFstal
(Feedback) Jura?
32. YA

(Immersion)

Py Aul2ot AFSE BHE) BFO 2T

33. 85 571539

(Learning Motivation)

R AElA7t BeEH) 5718 madow

34, A7 F24
(Self Directedness)

P AE2Tt A7) FEA
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o
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o
2
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35. olaff 7+
(Understandability)

AR AH| 27 Algohe 56 T Wee A=
AL?

36. ot a4
(Learning Effectiveness)

AL AE) 2

37. o 7e4d

(Leamning Efficiency) AR AuAE Fol AS(Ey)E §8402 stal Jua?
38. ot5 A=A 5 O (BLA S 5 2 o]
(Learning Credibility) AL e A0l W& (5Hy) g &S AFTE 4 ua?
39. A& B A A A3d Z7197 Znj= L
(Enjoyment) PN klﬂ]—— /‘]'o (5] noﬂj‘i —57%1‘1‘-"]' —D]’é‘ —7]]1’]'—9‘7
40. Au]A _ =
e P Az LG ARelA AEEL Lrar
41, Azt S a A3 Ya] =111 7.0
(Intimacy) AE Au| A AR Ao HElFel AEde vt
42, ANas% AE Aul A AR AFoA Yo AuHd w8 () &9 58
(Self Efficacy) et 952 43 lokal =74 e?
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B LLM B9(ChaGPT 5o BAE 9ol 288 % Aurzt 29
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5-4] & AH&AF 7HA ZHEIALE O Q= Al A& EFA 2HF Ay A
Folth, [E 5-4] o FE AT (MSA)E 08712 HehY B zrg7p Q9187
Aof Adsitty 2 4 ok, TS Bartletto] F3A AA A, ZAF FrolAlHE

FgE2 0.001 wvte g2 {olF 0.0058 7|Eo® WEL
TS 7R Aol A Eo HdbEoz glBAo] shgsttty & 4
At FAHQATE FEEHAT 82 5+ Sk a3

8
2747, T A, S0l 89 62 AR, AEd

27 a

’

(% 5-3) %= EFAZAT}: ARRA 718 1g

KMOS| 3 HUE(VEA) m 33 e

AL ZHolAl & 2667.393
Bartlett®] 734 274 A 210
qolsrs <001
48
[9l LB 553
1 2 3 4
17. 7YA12d (Visibility) 0.763 ] 0.193 1 0.175] 0.253 | 0.714
14. W=k A9 (Contextual Conformity) 0.753 1 0.285 | 0.181 | 0.222 | 0.731
15. 2]A1d (Up to Dateness) 0.746 | 0.252 1 0.181 | 0.149 | 0.676
Q91
18. A (Intuitiveness) 0.702 | 0.227 1 0.163 | 0.245 | 0.630
12. 384 (Clarity) 0.702 1 0.239 1 0.116 | 0.392 | 0.716
13. E¥8A (Transparency) 0.686 | 0.261 | 0.156 | 0.184 | 0.597
017ICLe APl A2]2
28. QUzthE AALE 0.310| 0.776 | 0.183 | 0.058 | 0.735
(Human Naturalness)
Q9 2|27. 27t (Empathy) 0.238 | 0.765 | 0.162 | 0.093 | 0.677
26. A-&A (Adaptiveness) 0.344 |1 0.650 | 0.214 | 0.265 | 0.657
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29. 7191 9r&=A (Personalization) 0.185] 0.618 | 0.160 | 0.411 | 0.610
31. &4 (Feedback) 0.290 | 0.608 | 0.117 | 0.448 | 0.668
BrA X ps|

30. &% ‘?i A7 . 0.254 | 0.568 | 0.152 | 0.419 | 0.606

(Presentation of Learning)

21. QXA H2A (Cognitive Accessibility) 0.044 | 0.041 | 0.816 | 0.210| 0.714

22. Z2}o]HA] ¥5 (Privacy Protection) 0.189 | 0.110 1 0.815| 0.162 | 0.738
Q0] 3123. 2% 2] (Error Management) 0.344 1 0.234 | 0.706 | 0.119 | 0.686

24. 2-2]A (Ethicality) 0.258 | 0.110 | 0.696 | 0.163 | 0.590

20. =34 A7

(Environmental Accessibility) 0.031) 0.251 | 0.627 | 0.069 | 0.462

35. o]3] 7F=/d (Understandability) 0.295 ] 0.009 | 0.293 | 0.761 | 0.753

32. 2AA (Immersion) 0.229 ] 0.280 | 0.177 | 0.708 | 0.664
[9l 4

33. gt =7]8 0 (Learning Motivation) 0.288 | 0.315|0.191 | 0.703 | 0.714

34. X171 252 (Self Directedness) 0.328 | 0.337 |1 0.153 | 0.687 | 0.716
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(& 5-4] & EFAZI: ARSAF 7HA] 7he| it

KMOS| 2 AFEMSH) m 7 _—

ZAE ZHol A& 675.952
Bartlett®] 734 A% AHS = 210
oolztz <.001
A E
Q9l e TEA
1 2
36. 3t5 &1 (Learning Effectiveness) 0.843 0.190 0.746
Q0901 5|37. 8% 8874 (Learning Efficiency) 0.842 0.219 0.756
38. & Al2]A (Learning Credibility) 0.707 0.427 0.600
39. £71-€ (Enjoyment) 0.629 0.452 0.682
40. Alo]d (Aesthetics) 0.174 0.879 0.716
Q91 6 |41. AYZ (Intimacy) 0.289 0.770 0.803
42. X}71&257t (Self Efficacy) 0.404 0.744 0.676
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(£ 5-5] A4 B/t A% A 2 Aol

71e 2] FAE FAE Ao A A= A A= A
U.l.l. 984 AR B A7 AFete AR7F Wt HEsA onE
(Clarity) Adstes =
U.1.2. &34 AR AB| 27 AFote AEIF ALHC] JHE
(Transparency) EsHA(NR) Agstes A
U.1.3. W=t A AR AB| A7 AFete AR 5 FAU digE e
UL 538 94 | Auast Agels Hust oud/Azts o gatels | (Contextual Conformity) | ¢ He-2 Aot H=
(Effective Delivery) AgE e J= U.1.4. 44 A AH| A7 AlRete ARV A ARE drdsty 9l
(Up to Dateness) A
U.1.5. 74 AR AHATL AlFole AR A4 wdo] PEshA
(Visibility) AEEL e A=
U A U.1.6. A4 AR AB| A7 AFote AR AZH Z¥@o] A@Aor
(U.sab;)lit;) (Intuitiveness) ol5fial7] 4l H=
AR HLA
U2l 38 A28 g quisg Atge 5 Abe @4 Ao gol AR 4
(Environmental gL A%
Accessibility) = °
U.2.2. 948 H24 AR ABAE AAH FE(AF/AE 25 5ol Aok glo]

(Cognitive Accessibility) | A1&E 4= & &

U2, A=Phsdt 45ag | AR Au|A7) obdstal A= wtet Jotge Algste

(Reliable Interaction) A U23. zepoliA] me | AE AHl2g Agshe R AL R HE gAehL
o

(Privacy Protection) natolHAlE HosHs X
U.24, o5& &9 AR AB| A7 AFote AEIF ALE ARG A EAT 4 Qe
(Error Management) 2FE AWsta, eFEA A AAES] YHsE Ax
U.2.5. &94 AR Au| 27 AFete ARY Featg ol 23t
(Ethicality) ekt Apdo] Qe A=
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U3, Abed Az
(Social Presence)

A AU 27} AEA} A A/ AR A 0w AN
ANAE AT HTAE oHe AR

U.3.4. 7190 9r&4
(Personalization)

R ATt gL A
wESH ot hee Aget
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+
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U.3.5. 77 AA
(Presentation of Progress)

AR Auart AY g D AFS AAAHA LR
AHE Wesh AN 3

U3.6. mEy A% AH 27} Al BAFE [Eue FA F o
(Feedback) AFshe A
U3l 384 P MH| 2L AFgALS] HhSolLt WMEHE S g5tn 2 gdto]
(Adaptiveness) A5G ot Ax
U32 2% AR Au 2ot AgAAA] AX A/ A e sl
(Empathy) AR e AR
QIztche . _ _
R A% ALt 49T BAT] ek A AFo] Feso]
v AA| QIzHzre] AAAYT o Agto] gl A=

(Human Naturalness)

U4, 52 o284
(Educational Interaction)

A Ao}
Aot g
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fol
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B
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filo

U4.1. 244

(Immersion)

A A2t ABSHE &G T BYT 5 Ak
A
o

U.4.2. 35 57159
(Learning Motivation)

AR AHA7E 1§ @GE) §718 EdHoR Foishe J

U437 &4
(Self Directedness)

AR Au A7 2] FEAQ w5EE) 48 Agcte A=

U.4.4. ol 7454
(Understandability)

R Au2Tt AT DG g 2 JRE T ol

S oo A=
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V.11 85 2344
(Learning Effectiveness)

V.1.2. st 584

VAREA 74 VLEA | e e e ssos e dast 2] (Learning Efficiency)

K1)

(User Value) (Functional Value) V.1.3. 8 54
(Learning Credibility)

V.1.4. 8t R4 AR Au|2] w&(3ty) HolA EART FHE =
(Learning Interest) Az
V.21 AnA ] ~
(Aesth:tic]s)o AR ABA ARG BRI AvAdE Lle Ak
V.2, ARA 7 o [ - V.22, 11Uzt . - 4 .
M E E R P N EEE I EE PR (Intimacy) A AR A8 AR dE AU 2e A
V2327 a5t AR AHI2A ARG FRolA 2Rl A w5 @y 53
Gelf Bificacy) | 5990 it 088 At A=
Al THHE . - _ _
(Satisfaction) AR Aqu|20] kAl Ao dis] wEshe A=
AR 8 A2. Hx ~ _
(Usel (;\c](—:e;_taonce) (AttituEHde) AR AuIs ARE SAHR ke A
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[E 6-2) YAHA 71% 54 2 == (Friedman) A%

g ofE2A ol
97} A8 A9 n e 7} ol =
(Speak) (Praktika) (Memrise)
_ A A
=2 % _ :
F2 (Effective Delivery) 4.4(0.84) 4.4(0.51) 3.9(0.87)
o
:ﬁ?g_ 4.7(0.48) 4.3(0.48) 3.8(1.03)
HaA (F=w2h)
(Clarity) B =4 2.50 2.00 1.50
g9|5ts 0.013*
——
R 4.6(0.51) 4.5(0.52) 4.1(0.87)
EmA (ZZEHAL
(Transparency) g &9 2.25 2.15 1.60
g9|5ts 0.023*
——
) s 4.6(0.51) 4.5(0.97) 4.0(0.94)
e AsHA (FZHA
(Contextual Conformity) | Bd &% 2.25 2.30 1.45
o o|5l= *
AR A E -rri];ﬁ 0.019
IC
i e 3.7(1.05) 4.4(0.51) 3.4(1.07)
A4 (#EEAD
(Up to Dateness) O &9 1.85 2.55 1.60
Go)ste 0.018*
——
wam | 390100 | 46069 | 3910
PR (FFHA)
(Visibility) B &9 1.80 2.50 1.70
Go)ste 0.032*
o
B 3.9(1.10) 4.40.84) 4.1(1.10)
A7+ (FZHA
(Intuitiveness) gt =9 1.80 2.25 1.95
Soste 0.401
A A& B 4.2 4.4 3.8
o A= 7Hser o Arg
=Sk
FA (Reliable Interaction) 4.3(0.67) 4.4(0.51) 3.9(0.99)
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Bt
i_}gz_q‘ ;giugl (EZHA) 3.8(0.91) 4.1(1.19) 3.9(1.10)
(Environmenta B 9] 1.90 2.15 1.95
Accessibility) .
Solste 0.764
——
s 3.9(0.87) 4.1(1.19) 4.000.81)
AAH H2A (FEFHAD
(Cognitive Accessibility) | Hd <2 1.85 2.20 1.95
golgtg 0.444
——
- ) (e 4 | 38078 | 4008D | 36096
AR A B ZetolHA] Ho A
° - (Privacy Protection) g &9 1.95 2.30 1.75
folets 0.144
i
o i‘:q - 3.8(0.9D) 3.9(0.73) 3.2(1.22)
o= g (EFH2h
(Error Management) o &9 2.15 2.25 1.60
EySEXY 0.163
i
- i‘_:{ - 4.3(0.94) 4.3(0.67) 3.8(1.03)
a4 (E7H2h
(Ethicality) B =4 2.15 2.15 1.70
GolstE 0.259
A A ® B 3.9 4.0 3.7
A3l A Al Az
A E U 40094 | 460.69 | 31099
(Social Presence)
i
~ _ ZO‘_; , 4.0(0.66) 4.8(0.63) 3.1(1.19)
e W (EERA)
(Personalization) gt &9 2.00 2.75 1.25
o5 ¢ 0.001
Bt
34 AN i | 35043 | 41099 | 37009
(Presentation of Wt o] 175 230 195
Progress) -
— olgtE 0.331
A = e
-
o 4.2(1.03) 4.3(0.94) 3.2(1.54)
iRt (EZ=WAD
(Feedback) B =4 2.25 2.25 1.50
Go)ste 0.069
——
Sk 4.6(0.69) 4.7(0.48) 3.9(1.19)
254 (FFHA)
(Adaptiveness) g &9 2.30 2.20 1.50
Go)ste 0.022*




Bt
g 4.1(0.87) 4.6(0.51) 3.1(1.28)
27t (EFH2h
(Empathy) B &9 2.15 2.55 1.30
oletg 0.008*
At
_or 4.3(0.48) 4.3(0.94) 2.8(1.13)
Aziche AAxeg | FEEEAD
(Human Naturalness) Hd &9 2.40 2.40 1.20
oletg 0.004*
A AE BR 41 4.4 33
WS A4
(Educational Interaction) 4.000.81) 4.6(0.69) 3.51.17)
i
- i; - 4.0(1.15) 4.7(0.67) 3.2(1.54)
2ol A (EFH2h
(Immersion) gt &9 2.00 2.50 1.50
Golstg 0.032*
Bt
g 3.3(1.05) 4.5(0.70) 3.2(1.31)
st 57140l (FEERD
(Learning Motivation) gt &9 1.85 2.60 1.55
Goltg 0.026*
Bt
g 3.91.10) 4.5(0.70) 3.3(1.33)
A7) FEA e k)
(Self Directedness) g =9 2.00 2.50 1.50
o8t E 0.028*
Bt
g 4.4(0.51) 4.6(0.51) 3.8(1.22)
ols] 7HsA e k)
(Understandability) gt &9 2.05 2.35 1.60
Goltg 0.022*
A A ® B 3.9 4.5 33
7152 7HA
(Functional Value) 4.4(0.69) 4.5(0.52) 3.4(1.17)
Bt
o Lo 43094 | 4.6(0.69 3.2(1.31)
sk @ihA (FE=HA
(Learning Effectiveness) | B &9 2.25 2.45 1.30
X folts 0.002*
° B
o o 420.03) | 4.6(0.69 3.3(1.33)
Hs G984 (FFEA)
(Learning Efficiency) g ¢4 2.2. 2.45 1.35
olgtE 0.007*




Bt
e s ama | 43080 | 45070 | 370.48)
o9a Al Pe) ST
(Learning Credibility) B3 =4 2.05 2.25 1.70
o8 0.161
——
s ol (e 4 | 41099 | 46069 | 31059
o= o178 e
(Learning Interest) o &9 2.05 2.50 1.45
o8 0.016*
BAIAE Bt 4.2 4.5 3.4
= o 1T 784 7HA
FAR (Emotional Value) 3.4(1.26) 4.1(0.73) 2.4(1.07)
Bt
R (B 3.3(1.25) 4.000.81) 2.5(1.26)
™ P 9 et
(Aesthetics) o &9 2.10 2.60 1.30
EYSEES 0.004*
Bt
— (B2 3.1(1.28) 4.2(1.03) 2.1(1.10)
A2 e =
(Intimacy) B <4 2.00 2.70 1.30
ol3tE 0.002*
Bt
olme mmap | 36034 | 4308 | 31019
o Bl
(Self Efficacy) B =4 1.90 2.55 1.55
ol3tE 0.029*
FAA B Bt 3.5 4.2 2.7
ST Bt
(Satisfaction) (ﬁ;ﬁ 1) 4.000.81) 4.3(0.48) 3.0(1.05)
_ = b
FAE e oy | 45070 | 47048) | 32013
A& AHE o H
(Continuous Intention) | (EZHMap) 4.2(1.03) 4.4(0.84) 2.7(1.33)
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(& 6-3] gAu|x H

W 3 EY (Mann-Whitney) 34

A4 -n ez} nAE7L-Heto] = Hleto]2-A1
PAE:3
M/W U | #9988 | M/W U | o9& | M/W U | fog&
A AgAd
(Effective Delivery) 46.00 0.737 34.00 0.165 33.00 0.168
=4 *
. 30.00 0.081 36.00 0.250 24.00 0.033
(Clarity)
= 1 4]
e 45.00 0.661 37.50 0.304 34.00 0.185
(Transparency)
Hel ZshA]
SIS AEE 47 0.786 34.00 0.182 32.00 0.138
(Contextual Conformity)
A A A
44 30 0.108 22.00 *0.026 42.00 0.526
(Up to Dateness)
XA
7.]-. ]. 2 29.50 0.090 31.50 0.122 50.00 1.000
(Visibility)
FARUYS]
e 36 0.255 43.00 0.559 43.50 0.603
(Intuitiveness)
A&7l ArE 2ha
Lﬂ.ﬂ-o = oij © 47.00 0.796 36.00 0.246 39.00 0.371
(Reliable Interaction)
A HEA
(Environmental 39.50 0.404 44.00 0.603 46.50 0.779
Accessibility)
AAA HA
(Cognitive Accessibility) 39 0.371 40.50 0.431 46.50 0.755
i Al BT
_.a}o]lﬂ ] E.i 43 0.573 38.00 0.339 44.00 0.630
(Privacy Protection)
= 7
2 &7 45.50 0.717 31.00 0.131 35.50 0.237
(Error Management)
© gl A
1_"“4 ° 46.00 0.738 36.00 0.261 35.00 0.230
(Ethicality)
A}E| A AlA7F
}S.)J | A7 30.00 0.098 12.50 *0.003 25.00 *0.050
(Social Presence)
o] "hx=A]
M ~Ee 18.00 *0.007 10.00 *0.001 27.00 0.065
(Personalization)
A Al AL
q-.o A8 38.50 0.363 38.50 0.364 47.50 0.846
(Presentation of Progress)
= uy
(Feedback) 47.00 0.802 29.00 0.091 31.00 0.134
284
. 48.50 0.888 30.50 0.101 32.50 0.144
(Adaptiveness)
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37}
(EmOp;thy) 34.00 0.185 15.00 *0.005 27.50 0.078
Q7Hte A~
e AALHE 55 | g 1550 | *0.007 | 14.00 | *0.003
(Human Naturalness)
-8 A ArS AFQ A]
A o8 ° 27.00 0.055 23.50 *0.030 36.50 0.285
(Educational Interaction)
=U4
(Immersion) 27.00 0.051 21.00 *0.016 34.50 0.223
2 Z=H
R 7]T04 . 18.00 *0.011 20.50 *0.020 48.00 0.876
(Learning Motivation)
27 FE24 "
(Self Directedness) 33.50 0.175 23.50 0.033 36.50 0.293
°lsh 75 40.00 0.383 29.00 0.084 36.00 0.246
(Understandability) ) ) ) ' ' )
LA 7=
7154 7 4750 | 0831 | 2000 | *0.017 | 23.50 | *0.035
(Functional Value)
st FaHA
e B ° 40.50 0.410 18.50 *0.012 25.00 *0.49
(Learning Effectiveness)
S GO A
S —S_E.(.) 39.00 0.343 20.00 *0.016 29.50 0.107
(Learning Efficiency)
ot Al 43.50 0.584 34.00 0.192 39.00 0.377
(Learning Credibility) ) ) ) ' ' )
St 000 .
. 34.50 0.192 20.00 0.016 31.00 0.135
(Learning Interest)
AAR3A 71
. 33.50 0.190 11.00 *0.002 27.00 0.075
(Emotional Value)
AnlAd "
(Aesthetics) 33.00 0.179 18.00 0.012 33.50 0.200
Azt
(Intimacy) 24.00 *0.042 9.00 *0.002 27.50 0.088
271857 "
(Self Efficacy) 35.00 0.233 21.00 0.023 37.50 0.332
ST
. . 41.50 0.423 14.00 *0.003 22.00 *0.020
(Satisfaction)
EHE * *
(Attitude) 43.50 0.557 11.00 0.002 16.50 0.008
A2 Ale o
7\].—' 8 —JE. 45.00 0.676 15.00 *0.006 19.00 *0.016
(Continuous Intention)
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ABSTRACT

Development and Application of Usability Evaluation
scale for Educational Chatbots based on LLM

: Focusing on an English Conversation App Services

Kim JiHyo

Department of Future Convergence
Technology Engineering

Graduate School of

Sungshin University

This study aims to develop usability evaluation metrics for educational
chatbot services based on large language models (LLMs) and propose
design guidelines that can be applied in practice through their validation.
The EdTech market is growing rapidly, and LLM-based chatbots provide
personalized learning experiences for learners, bringing innovation to
traditional educational methods. However, research on reliable usability
evaluation metrics that reflect the characteristics of LLM-based educational

chatbots is still lacking.

In this context, the study analyzes existing usability evaluation metrics for
Al-based chatbots and proposes a new usability evaluation metric system
that integrates LLM-specific and education—specific factors based on four

major research questions. The research was conducted through a literature
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review, affinity diagramming, expert group reviews, pilot testing, main
survey, and exploratory factor analysis. As a result, the usability evaluation
metrics for LLM-based educational chatbots included elements that

differentiate them from traditional Al-based evaluation metrics.

The proposed usability evaluation metric system is presented as design
guidelines that can be utilized in the design and development phases of
LLM-based educational chatbot services and provides practical tools to
improve education service quality and enhance user experience. The
findings of this study suggest the potential for expanding LLM-based
technology to various industries and will serve as a valuable reference for

future research and practical applications.
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