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<ABSTRACT>

The goal of this study is to propose a chatbot design and development model that promotes teachers’ utilization
of AI chatbots during instruction. Due to their abilities to understand and respond to our natural languages, Al
chatbots can assist students’ learning on various subject topics through the conversations that they have with
students. More importantly, Al chatbots can adapt their conversations to the learning needs of students. In spite of
such potential benefits of AI chatbots, use of chatbots in Korean schools is rare. To promote use of chatbots by
teachers across all disciplines, it is first necessary to provide teachers with general guidelines on how to plan and
build a AI chatbot. The proposed model in this study provides such guidelines, from planning to -creating
dialogues, for building chatbots as assistive learning tools for students. The strength of this model is in its ability
to tailor instructional feedback to the needs of the students, varying instructional dialogues in accordance to the
students’ knowledge level. The key steps of the model include Preparation (analyses of students’ knowledge level
and subject content), Learning-Conversation Design, Development, Testing, and Application. The resulting model is
intended to provide a pedagogical and technical guideline for teachers AI chatbot design and development for their

instruction.
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I. Introduction

ol & A 5 (Artificial Intelligence, ©]3} ADS &
sk gAY 7] HHe gEa sAe wse A
A4 Ags FHsta Yo OECD 3|92 ws
Lok AIEES 9t =7bd wse Wby dEs
FHEsta Fx Fo AUtk =S 2T AL WF
719 247 Al S TR oY 58 L Rsta

(remote teaching)¢] HAE%4 A
oto g =, Alst 22
B} 28y 2l WG AARY HFho] dIFA

3} =
10e] th49] stAS A mstdd st wSo WA o]
ME e Sh5el HAa WS oldldt uE
d AdE 9% uKIHHow HFe] Jhsditt=
Aolth, st sy FE FEF7] FEo wE
gEAds Ad AlES A8 2 THoR o
o] el e wAAAE A JfdS A% uE

& stFA%7b 7S th(Shim et al, 2017). Al
of 8L 1970ty e szt <l

A A dHE RdEst AHusgdss A9
o st5 A YAl ~ " (intelligent  tutoring

S 5 & U AVl 484
Tt 8EE A2 HEE
o] tiytiEasd, w3 ARE, HIITS

ndt

geold 4 dvi(Ma et al,
2014). 9 ITSE 1%3d AlVl€o Hg94d
A, Akl e By dHolHEHoR & o

Zrde Austd shx, gael FEel i ¥
sl S5EE W Zdxs FAAT

Carnegie Learning2] MATHia).
ITS9 v&Eo g5 /EstE A dstr] s Al
= 482 £ 2 4% AR (Chatbot)s =
2 By 2HS Adgs FAHAE,
AR AIZIYE AFUACIA AZES S 3
o] A ¥ (natural language understanding)% Al
7es A8 A4 B 54 A" FH distd
Mujzolth(el: ALICE). 7}%, Azl Al
Qe FAA e v SEFAE AHE 1l
e ekl A7 vk oW gFx
HEE S8 AdE AR i skl 73 E
Algate] wAbe]l A 1l A =&

:
A egots MM 94 AY, 5244 34, 4d-

q
O Asae, GEE W, £2-Fa A48 §ol
5o AHe AT AlREe J5e mAe ms
2%, gay BEo FgRE =79 FPz B
ofstel 4ol Ase wERe] 4TS £
Foath WA A Sl FY F BEF
549 A8l A% AES Adetd okl
A Fele matmee M S o), /E ARe
w9l UE W stere] efsh Sudte aFe
o WYE AAT 5 A= kel @A+ An

(Sung, 2019).
AT S-S st A o] W2]e] mhe} 7]Ee] Ao
1

[ lo

Ha gh5a T4 Iefs A9 ¢ oy gist
AA mdo] Jdso] A &k WiEA :mdol gl
o]k Adoj7|Rke] LS T £ v TAE
o] BFHHAA(: Google® Dialogflow) AIXF L
Ht wWAFEO] AIRE ZYES 839 FHS
s AA E RSt wg-stEEEel] L Yshed]

gg3te= AtEl7 32 JtHKim et al., 2019). 413
ATES AHEYU do] ufES FAOE WAL
q Nt Fol AIES A &3 AL g
=i, st 8, shei=E S (o Choi, 2020; Chu
Min, 2019, 2020; Lee, 2019; Shim et al., 2020)°ll
Husa ok 2eiv oA AALES 540
2 e AR SFA-AE] digtxze AN
2ol old] AAHY, FEHoR Shgatet AL
rel EFuistyt whed ol AdA 2 JdE AIRE
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of stud gl HE&H Utt FAS o w
g AR i H Z&e He dgATE A
A, FEXHCE AL fistel] wsZ y=wa
FoAgol wkgHE wsA A zZEd At
F58 AS 90T F AdATh s wsdFe gt
A st AIAIE O] tist dA F o] Hag
a9AQ SEusdA Bygo] AR Aot w
Al 2 AFol A e AIE e ol &¥ il Q=

2Z 2% (Google Dialogflow)E FAIo=

o
= =
AGuwALZE AL gistxE AAsta fEd
T J%E 8Fdsk(Con versation Design for

=]
Learning) & 74l =&& Aetat =} i},

II. Artificial-Intelligence Chatbot and

Learning Conversation

1. AI Chatbot in Education

AL <17k ek Aol A g
(natural 7] Al k<5 (machine
learning), ©#d(deep learning) 52| Al 7|&S A&
ato] A 2 ATV R HIFE S 17| AEE
N HFE ol EF g A o4 o] tH(Lokman
& Zain, 2010). ©h3s® ol o] % E(conversational
agents)e] UFol7|%= 3 AIMELE o] 7|wkel 7]
% 0] A ax)o] Hx 27ty MEo] A3 283 19660
ELIZA ©o]%, Al 7|&o] 1%3h-tS3tis AR
7 4 %%O] 7hedt FYE o8] rheaiAaL, o
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Benton, 2017; Smutny & Schreiberova, 2020).

AI7]9F st ool dE= HA] AM#Ite] W=
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Benton, 2017). #E2 A= 0]311‘3}j o] m] 9}
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AZ vgoz T8 ¥ (Furnas et al, 1987). o] 7]
A Adoj A gl IFbe] FalshE ol A
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A7 s&

language processing),

I~
T AE=S

A ¢lskar
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g 7l=S A&ste] o &A7t
FOoRFEH FoAE= AHEE
gtetetal  AEg  @rhLiddy, 2001;
Radziwill & Benton, 2017). 7] Algtsy 71&9 2A
(of]: Markov chains, deep neural networks)2 Al
ARS o] Galr MEE FRo a5 ZHSsta
o 5349 s vFa sty f94S 7hsst

Al $+th(Radziwill & Benton, 2017).

Al 71&S A3 s oS =7 (pedagogical
agents)= FA A AEstE wFdE AT
T Uom, FAE fs AA-BA S A &2 A
1HE HEoR FgFHE BHow JdEo gt
(Kim, 2020; Park, 2020; Smutny & Schreiberova,
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EQI E 2(discussion)®, %3] 4 (problem solving)

°oF TR F Ji, AEY JTo] wt Hx
(3331stant) 4, W H(tutor)d, uLAl(instructor)® o=
TEE g

2. Chatbot Using Google Dialogflow
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[Figure 1] Dialogflow architecture (Google, 2020)

3. Learning Conversation
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< 1EEE 7 Uk
FEHAQD SFEEA AR oA A A
AL wg AE7tel o3 st tish(learning
conversation) 4 &@< AAst= Aolth A st
2 tgte] A 7Al(conversation design)oll Al A] 2 o},
AT R L AR ALEAFe] st /st B o
A QAZEe] diste] T x9k FAFSHAl o] Fol A Al
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T dsts v gty WA oA o] Fo] A
g5 distol A wAE AlEohs Wihe wFH
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III. Learning-Conversation Design
Model for Building AI Chatbot

1. Introduction

sha ool Al el AEsEe A
FEA AR AA REL
]

H

>
o

2 ARttt Fdel Al A
THE By 9 AIA
HAE Hrh AAHeR A
st AAE AR AR
Zlolth. AT A FHF
AHESl AIRE ol

[e)

o,
o ofN
d
P =

2

=
oty
il
X
Lon® o 4y ool

=

Lo 1%
ol
ol

o,
o
e
)y
= T

oo f1 4y mx
ot
o *
2
>
ol
ol

o
_II
4
o i
2 g
R
=]

fr
o

2 %o
ro,
td
E ot
o
r
e
ol
Suj

f

k]

o
e
Ni

b

il

X

fd

oft

o _Q‘
%
El
>
=
N

oy

)
S
o
)
2 El
o.i‘i_‘TL
>,
of o=
~ % L
a4
L oox
2 e

Mo M
o2
R

S
o,
=2
Ho
a2
T Y
q
2,
=
Ac
o
ol
N
o —i
o

Y
u
off
ol
e
2
>
fr ool e hoso oo X

e
e
>
Nt
e
Lo
o
Ty ¢
=
i
1o
it
f
:Oé
>
>
>

>

M z2
by
3‘9‘ oo
5
e
5
s =
=
X
% .
3o
e, =
o U
o T
ofl
[e]
il
oo

=
iz
offl &
) L
o dz

K

rol

~

el

e
= 2 ol
>
=
ro HU Uﬂ,
Jfoi
rlo
i}
02

Jd
=
I
4
=2k
0 K1 & Bl oy
ox e mo T tht [o

o |
2
2 =
b [
ol

w}
feh A, AL
)& Aol 7
boolal 7k W e stt),
: e, T, Al
4 ola) e wpgom @k A, wAlsh o
Aol s vst AL-GAY s ushm Aol
Hojof shu, ol wAlsh sHAe] st 4ol
urgiEo] AT Stuissl MAEe o s,
O A% AR #ge 2L a4d F glofol

gt

fm
I
2
[>
&
Y

o oo 2 Hox
rO
off
(it
[
g
A ot

) 2T

[
il

=

o

ol

o

W

A

3
o
o
ol
2
g 2
L g 1 o
N
alts
=2
=
ot

-
ofr

oL

i)

- 539 -



Kim, Yoo & Kim

2. The AI Chatbot Development and 3 %7} A5 5 @3 A5s 43¢0 AR
Integration Model sael s B9 el oiE Frel AR o
=3 34 (personality)= F-ofst= Zlo] Hasith
'Q‘oi":‘ 5_17_/\}7]- _/F_O_] 390 Lz o= AI;‘{“E O]% "46“}\1% ‘6—!—*35‘(4 @‘?1’791?_] —1—’_31_}\(_)]‘7’]' —JOJ-%L'_EET
= I=} = 0 & - 71— AN
5ol 3 o 5 slsrmz= B
% /gﬁ]’ 7HH]_ 51’—9—0}-—:—:‘ 7}4\% X]—%]_TS’]—7] -’4?]: -]Jj—@o ‘4—(‘)'}@“4' '}l:tl }\] QIL%QJ XE_I'E‘, EH%y 6—]!—{:?'/117': b‘jl_
A7 g8 5 #21s us desir e
S ‘4] (Preparation)-855 3 A 7l (Learning s jf}ooa = O} L ° E}Eﬁ‘ﬂjj
= __4% O =] =1 =] == = o
-Conversation Design)-3 ¥ 7} ¥ (Development)-3 jj - OEL 010Hj71 A :TE{ 7 7&?‘0} o
) A stARL Lzl SFAl T LA SO =
7FH Testing)-&-&(Application)’?] 5YA & &3} o _Eooﬂi o _gE e J_L} o e
AT ST AL AL A St 2 e weAs A dwe el Gl
= - _ . _ - _ - - = N
ZA0 AA AL BES 93 waoA= 7 o A wEo] dastr. L, stAEe] Fofste] A
o= “ -0 - B3
. ol AAS AAsStE  wWH(user participator
NS e, BAAG BE WA DA oD i a2 e PR
2 Agstad d esignd nHs & 5 3
ARR B8 Q3 59 A7 DA,
1) Preparation YRE, FEUE 5L BAs] ARS B8
A& &5s 2Ag Wik F4 Ag Al
AR S S8 wAs shgdel o aw Lo SATEN SR e qaw aE
A man g sael dr sd B o p  FREN SEUEL AN A, ARe 283
- L | = - i N - - _
A9 of WAt AwAd Asd AAg wela oot JIHAE Fed gE % avd
2 oo wE Bena maade Awel sue - AR BEL BFEI SuE W gl
QNG Bl %A olFolzi) of WAy s ¢ AF FE AAE HHe] obd wE w A
0] 5.9 5 N H o] Z=o] Foo
GRS @A AN A4 S, A 5y, gy o] Ul U ADLRS ) 458
.Q] Xéb:_ §]‘ 1__‘5—/%]% 1—494’3}7] _(?4_5_0:] 61]"‘:3: 1]’7:5_‘} Xé—o‘]'7] ‘?']ho‘H}\i ——1—7—‘:":]—(?——*} T 9)\'1:‘ }—Zﬂ_'\__‘ Q—/\g 7Htgjl
5} X]—E——E— 1-?_};1 =il _1?_%_3],1 3}7% 6}]% Z’:(ﬁg _;': O]EH7}_ -]'017}‘ IU%% 75‘"?", ?_}74]% g‘% IH%‘OH
e A= i = - ’
b Ade A, gAY Aol BE sor oty
<Table 1> Al chatbot development model for teaching
No. Phases Descriptions
* Determining the Relevant Units of the Curriculum(@ Learning Units (2 Learning
Objectives)
1 Preparation * Analyzing Learners and Contents

* Determining Learning Tasks (Practices, Assignments, Discussions, and Problems)
Deciding How to Apply Chatbots

* Analyzing Learner Speech (Interviewing Learners and Analyzing Conversations)
Learning * Developing Student Persona
2 Conversation *  Writing Outline of Learning Conversation
Design * Designing the Conversation Structure

Writing Conversational Scripts

¢ Understanding the Platform Dialogue Structure
Al Chatbot - Define Intents, Entities, and Contexts
- Write Expected Dialogue Phrases for Both Learners and Chatbots

Development ¢ Testing Dialogues and Rewriting
* Deciding Conversation Methods (Devices, Web, or Speaker)
4 Testing * Testing Chatbots and Revising

*  Writing Guidelines for Chatbot Uses/Creating Worksheets
* Integrating Chatbots into Classes
5 Application - Demonstration and Practice
- Use in Class
- Observing Learner Performances (History)
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3%, AW Aol Fa¥ #F Folth oF
goz #u BACAE ARS BET FYugol
2499 stads 722 Ao 96 A %
W3l ARBE A, A, B, BA), AR
g WAz, FH, wAhe 2Fa 9F Fol
dlof wael A 59 EH A%S ) ARl &
$47b oF flol tEe @ WA fA ARS
wEes wAb B2 4%e ¥ FE kg @
%, BEGY). B A%l YA HHE] e
94 Ade BREs £Eu BAS AN
of witel 4TS HEF FE YrhAd % EA9)
4 B, RE9Y), FUBBOR GHA AnE
AL A4S Adste BPANA ARol Fes
Ho 5ol ARl HFT FE Y (FA5
2%, FY 99), g5l B4 HF G Pl
A7 AgE de BN 2AE ST 5 9l
£ e stlEE @ £ ik (RANZ
2%, FE 99). 5 AL oy wrdHe A
gote wARA g% FA galM SHA £F
of W Eo % EEE ooz FE 92 Aot

2) Learning-Conversation Design

2l shzrel djshE AASE Seus A7)
g o dzat 4F-de &% -
44 -ds de A9 BPoR ¥ 4 Ak

A4S Wegs] s, A H=E

persona)E AT} HEALUE o] &4 AEHS
A Al (user experience design)@ ] o] &%= HHH
2 o] AW AA A, 571 T 7P A
AAsta st distE AAlste | ¥+
kel glo] ZA 3T}, o) & E0], [Figure 213 9
e A Z=go] Hie AR 598 UM
AL A5 (Ji Soo)E AHata HAE
skal, SFoist ==

e

oy o

ﬂ!l

S|

J
o )y

o Mo Y ox 1o 1o oX g
juto 0,
i)
rir
i
oxl
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Student Persona

- Age: .......
i - Gender: .......
Learning - Personality: .......
Conversation
Design - Achivement Level: .......
Al Chatbot g AR
- Goals: .......
- Needs: .......
- Challenges: .......
*“I'd like to ask a question without - Motivation: ......

raising my hands in class so that
my friends don’t notice that I don’t
know that ”

- Experience Level: .......
- Technology Fluency: .......
- Communication: .......

[Figure 2] An example of designing a Al chatbot
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BES 2AA s 9AR, Y3te] ~AHEE b
= A @a AA sts diste] 55§ olE
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|9 BxgAS dd =93 eA2 AL A
of gy digE ARAA Wzl giste] y§ =&
ste] AEe gleA g1tk o] dAE A
¥2EQ] vl=wl =4 Lucidcharte} #& ¢ &
< 8% F Atk

AA, ‘s & (flow) A4 A= A 7
2au AAddAeA A" WES mgor ofi
He diste] 55& &A% (flow map)FEE A
gl 4 T2 U FAE FAoE U 55

(conversation flow)<

2ool A AFe ddl

|
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AR A goldrzaE
E

A FAE A AAE A, ke FAE diste] s
S AAZY. dele] RS FAAsE g3y ol
o} diste] sEo] Aol HW dA HAHE U3
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xdE st EAS g, dgle 25S A
satty, BE A #els AHEd e OF
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stol AAstets o]l AAFT o F ol AR~
S4 dste s 94 A4d A5BE we

2~ mw
A =

s} 3
F8Fo A A8 % wAdYEA (non-linear) ™2
o

AR

R
N
=

o]

g
=

o
Zoltt. g5 w3te] s &
A hew AT 9
ol d&EsE= FHE oA Al Al
FolstrlEth AR Fro] diste] A5
4 ddh HAE 4 55 (non-linear flow)
sh7b o] FolA &= Fb HIAF A st
oloj X = FFHjolth, ¥} H[HAHA FF o]
A diste] T5S 173ME FASHA g dist

B3 mgstA AAE. APt vAygel o
st F°] ¥ Fert dwtAolnt [Figure 4].

UA, o3t W& (script) 2 Al A= A8t

o8 gt st AFWESs AT

HEE Aol g &, shgAvt st 2

FHoE AYs;, ARe A $7 Ao
‘Q_ -

fol o oy
ode =y @ E Mmoo

i)

o

A a7kx &9 BAHgoz A" sgdt A7

Al AGAA B3 giste] FxE AAEET
g g3 22 gAY ASEEH Aden g
3 Urke AA 2 A B8E A= Aol A4
stttk wgh skl Qo] Fae] g FEe #E
W ALE vt o R st AA|7F o] Fo] Ao gt

Student Says

Chatbot Says

No

Student Says

Chatbot Says

[Figure 3] Learning conversation flow

==

StudentSays |  ..... Student Says

Student Says

Student Says

Student Says

(a) Linear (b) Non-Linear

| I— [ |

I Student Says | | Student Says | Student Says l Student Says
,£}
| Student Says I Student Says

(c) Complex

[Figure 4] Types of learning-conversation flow

<Table 2> Writing learning-conversation script using

script table
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