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7herst wj A el A AlQE =EEe] B Ao B4 Al Auigt dFS mAAE &S
Aoz AAsth 73 =EE A AL <FE M-1>0 AAE nkel 2}
<HE M-1> A5 AA =% AF
A= 2003 2004 2005 2006 2007 2008 2009 2010
| 15 15 14 21 18 17 19 12
A= 2011 2012 2013 2014 2015 2016 2017 2018
|y 9 3 19 17 20 59 29 24
A= 2019 2020 A
|y 20 21 352
2 4
1) LDA 4
TR =i A ZHE AgeA ool F ARE WAY AAHS Fdsy] A8 WA =
of AL, 25, FAO7} 3R FEE O] csv 53‘31% AgEo] dE ARE ¢ /o = YHIsisith
teor dAeEZ Ao Q3 U9E re EZ3Htokenization) #YS v 7|Fo g 83}
Fo, HiAls AR Fdsin) e ?Frxd, T2, kel A AL PAL AAAL & Al
ZQdtx] e BRoj(stopwords)= R TR tm 7)Ao A A&dHE ‘english’®} ‘SMARTER &
ol AT B S oA g R dehus dolEY FAloE FESe d¥Ed
(lemmatization) 24-S &3}k & E°] ‘supported, ‘supporting’, ‘supports’i= ‘support’ 2 F&
A
olFel A7t $hmH Amel LDA w45 stk LDA 24 Al wWiZ/¥S o, 8, B A3
3, BEY NG K AR ARl Adojsliof b, 2 AFelA e wiZiHS o 0.1, B 0.01

'
(Zhao, Chen, & Zen, 2015), WM& AJa& 538 712~ AWZH(collapsed gibs sampling) WS 283}
Atk SHE A2 AEYS AAFREEIE FEE g7k e R Alle)or st Eg mE o
o] AFFREE(B), EHE—E Edo] AFEE(9)E A AATOEAN B P ELY =Y FH &
EAE ARG A~ 24 o) tH(Griffiths & Steyvers, 2004). E41ol&= R topicmodels 31 7] A
gaath A fste] e AlY 34 1000 o®, BE AL o] AR obAE 7] Al
o]Fo] EXE 2&3l7] 9kl 1008 HHE At o] EEE F434 FEE burn-in 100L
Akt

EF9] g 4
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W AUz FAEE
M AEE By
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GEFAS JrHE u AlSsle HEE AMESte AL Adaygn & 4 vy &Y e 74
M7t g AL ousta g EY Edo] Ax B AxE Z wtgEgs st gy v &
FE7F REEA] ARE S8k Agek A2 ofYeh=(Chang et al, 2009) @8-S 3237 Sl Al
A" HE7t $F] E(coherence)olth. ¥ T B o wo] 7F dH HLE Hrlsle oA
SHAE} =555 BEYRYY 34 AfoA EEEHE 747t Efo] ouEHoR FASE dolER
TA s gtka dA sth(Ramirez et al, 2012). ¥ AolM = B 4= 458 20714 T $F
55 BT 4SS Ay (oY m-10d AAE bkel o] ke A EFrt Y A g2
oA FHol vl EFEVF e gs 1HEda, SRS AT SHE T F EYSE 1y
sto] 7Hg AAsitta #Adste] EYo 5 Z At A+ FAE s
—6.25 0.33
.. —6.30 0.32 [
L= [ |
3 g w
o ~
g -6.35 8031 |
g 5]
_6.40 0.30
0.29
—6.45
4 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20
Number of Topic Number of Topic
(18 M-1] EF o 2 - % (perplexity) 9 23 E(coherence)
2) AAIE 7R B B4
B Ao, FHHo R, Al 719 HH7F o]Fojid Al EE= Al digh ALslH #4le] =
olHE AlAS FAHSE AIZIE U, A EFY AV HF Hags THETE St AIVE
EYAFRE o] W3] A2 (simple regression analysis)S F33IITE o= AT FAo FES
gobsl= b oM e ARET TR vro] FAEE Aol F o 9 e ARE 5T 5 9
e AAEEA, S5, 259, 20170 wE Fo|th
olo HFEZF ~a2 TS st FEAS Yt WAl 7] AISF(machine learning)ol A Th

| < 7o s stof HAY dlolHE Aglehe ol 53k Held(deep learning) 71l A
257 AlAskar MITZF 201398 29 100 4l7lE & stz 98dS A4 (MIT Technology
Review, 2013)%F 201315, 173 Alote] A ubs tido] FAEHA A AAA SR Al digh ¥4
o] FEZHAUY 20161 TAHLRE o 1271+ 2003@H-E 20124, 24171 201346 20154, —1E]
I 3A 7] 201665 20200 o2 FESAT ek B A3l fol4F 5%0lA S| AASF ol &=
oA FAXHORE Fo3tH AF(hot)she AR, 18)al o)A & (cold)dt= FAZ s 5A
tHGrifiths & Steyvers, 2004). ©]Z EE IJAIEDo] AAE =& Uebd woae a3As &
|9 AurAQl A7) HHtd @ A7E AT sFo] of DA WststeA| A E T



L. IJAIED &1 @8

[JAIEDe] 2003581 202086744 18705 ¢t A e =& ez 4 FA9 34 e A
S FE317] 98 LDA 71¥e] BEgrdas 24¢ 2y =2 ez 33t d4oj= student,
learning, system, model, learner s-o|th. o]& tgsk S FofollA Zaw Do} # sk AFEol
A g s AN A8 A2d me wd s faE FA7E wol g n eg vt
& g ol el whe A9 20709 AAlE Aejetd <& NV-1>¢ o, Aztged [19 IV
-119 2t
<FE IV-1> ®lxo] w& IJAIED®] 34lof
Nees] | 34 | HEEd | 3 NEEY Mo | =Y 4o
1 student 6 study 11 problem 16 support
2 learning 7 research 12 design 17 work
3 system 8 feedback 13 tutor 18 knowledge
4 model 9 approach 14 data 19 method
5 learner 10 paper 15 result 20 skill
student 477
learning 341
Bcee  _____________________________________________________ JNEp
model 311
learner 296
study 178
research 158
feedback 148
approach 123
paper 115
problem EEEEEESSS—————— 102
design 101
tutor ——T—— OO
data O 0
result T 7
support mEEE————— O
work  S—— (5
knowledge e 3
method EEE— GG
skill - ————— 62
0 100 200 300 400 500

(1% V-1] ¥l=o] we [JAIEDS] #4lo)
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2t B S Sk A9l 107) ©ofel O dejEe] duAdE niEeR BEY WHE ZAsit BY
Bt W7F 71l wel 7R EiE 74 BEFeM &3 TheAo] =2 A9l 10789 ddelE A
2 A <E V-2>9 2 o523 4 B ST FEo] 12 o8 A A7 Wil
g B tx dolselet & ¢ Jirh o5 dAlolsh O o5 AdHAdS wreE s
& Aed 399 divbeel d9 dHe AA 74 B9 Bdd B We AAs0d

w4 23] Topic ratios °l&ste] 24 S FAsh=s 4 W =& d5 2 TS YE
Wo[a2E Vo219 2k 74 =2 B3 @92 AARERAAM Ed &850 M 2 B A
itk A o =8 3529 S 419(12%)°] Topic 12 /%131, 36(10%)°] Topic 2%, 544

(15%)°] Topic 322, 64%H(18%)°] Topic 4=, 404 (12%)°] Topic 52, 43H(12%)°] Topic 622, 49
H(14%)°] Topic 7%, 25H(7%)°] Topic 8% EHF =3t}

<¥ IV-2> IJAIED® a7 54 2 4o

Topi .
(rggf) Topic Name Key Words
Sadlsnd 24
Topicl (Analyzing student behavior | student, model, learning, hint, tutor, its, study,
(0.1165) model in a learning behavior, system, approach
system)

: e A . .
Topic2 (Generating feedback for a student, feedback, system, learning, tutoring,
(0.1023) task/(computer) tutor) task, tutor, model, paper, language

, % wA 2 A% A4
Topic3 (Exploring condition and student, problem, study, learning, question,
(0.1534) guidance to a (computer) practice, condition, guidance, approach, agent

agent)
A2 mdl A
Topic4 (Designing a system, student, model, tutor, design, approach,
(0.1818) constraint-based its, knowledge, learning, constraint-based
its/tutor/model)
&% A4
Topicd (Designing intelligent system, learner, learning, student, research,
(0.1136) support for learning paper, support, intelligent, problem, skill
problems and skills)
Topich H7F &3 AA student, assessment, learning, system,
(Writing content items research, review, feedback, writing, content,
(0.1222) for assessment and review) item

. dlo]E * vl .

Topic7 (Datlll Jlaj’l dlif; (;ﬁ?ﬁng student, learning, data, method, research,
(0.1392) imputation) method) ’ study, learner, content, paper, model

. A2O%F S g
Topic8 e 7T learning, team, feedback, leaner, solution,
(0.0710) (Designing feedback to a design, system, student, children, model

team's solution )
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AFFA L] A7 B WFe (29 V-3, 384 Aas <iE V-3>¢ 2t

AL & %*4 Z:iﬂ 8/hel B F 3/4e] o] AALA whe HFe) Wt folstA ek
Woh P-valuezt 005 wlgtoln] 3|9AI57L el B9 13 EF o] 7|3he] wet Hx Frbehe
Hot EZ o= I%E]'MJ- P-value7} 0.05 w|Rtol™ 3| AAF7F 71 EX 7o] 7|7be]| we} HAk 74
aote Cod £302 epish B9 5o 29 6% (28 V-3 # £ 2lke] 2 015l et

olFom wFel F3 Fejrk AFA

A ZHES 6) 52 FAED 553 QAW P-valuert 005
oA b 2AL WEFA Bohe AR EEHAG

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

0%
2003-2012 2013-2015 2016-2020

mTopic 1m Topic 2m Topic 3w Topic 4@ Topic SmTopic 6@ Topic 7m Topic 8

(2" V-3] A7 B nljg

<E NV-3> A7 384 23

Topic Izsg;;(szis;?:tl P—value Hot/Cold
1 4.023 0.017 Hot
2 0.729 0.929 X
3 2.203 0.431 X
4 -3.395 0.666 X
5 -5.473 0.200 X
6 5.327 0.110 X
7 -4.865 0.020 Cold
8 1.451 0.025 Hot
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(Darling-Hammond, et al.,
2020). webA AIED 4774 gAY, wAbe] # A4S ZEa shal dAgolA] Hop 54 REA o R o] Fof
A7 i =, SHAERE ofel WAL HEg AIE AMESE A FAZE Ha vl At
AIED®] 7§} ofo] tgh AIED 47} X Ao 2 o]Folxof g Flojt}, thA] T
D AfollA g8 WAL B 428 wgHed B3k

b g FopllME EF3 EE 98-S & e 7FsAo]l AtH(Raza, et al, 2021)
T3t vpo]X|uh o]t = GA] AIEDOIA 9] WAL S 7talste] nlgo] &

|

Y = ‘09; ¥
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74(2020). AEAS(AD A7 FFS AT 2
Stu 3] =3, 23(2), 223-237.
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I
Stul 3

.,d
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o,
=2
iy
2

Al Bk

, 3l =%]3}(2021). RRP(Role-Play Presentation)S %3+
AezeA B F8tuS 60(3), 321-340.

Al AlmAbsbe] A7k

&l

_—

=4 HEA

et ME 17 (2020). B A T ol &2,

http://sejong.korea.ac.kr/user/boardList.do?command=view&boardld=99656&hboardSeq=1
02872. (V=< =}, 2020.06.18.)

A, A7d, AW 2012). A4 AA 2 A7 B HE T 2T 79 ugd
Aol #3t AFE FAHSRE Fu,d 14(3), 395-408.

Av=E, 4749, =A38H2019). F9Es 7Rt A JAFAT FEWAIN R gk
East Asian Mathematical Journal, 35(4), 507-528.

Aol v s, o]dA, AF7(2016). BAE wmioly 7|HE &8 v veus AT
¥ 24 47 gESaASaAT, 9(2), 203-227.

A3, A4H(2018). o] HESA EAES ol &3 T F3tus o
W oA Fstug stEdgld] By =S AR smS43 20(4), 591-608

A ef(2021). ERAE S 83 255 Ad3AT s #AHA AT F

g 24 =9 aS5dT, 334), 115-141.
(2020). EFmdae o83 FHFE AT 4. sSFAFALRTLSIT
20(4), 1149-1175.
ok (2020). et A QAFA T &8 e A. F

_L?{J

AF=FF, 34(4), 545-561.
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A, $R1(2013). BRI S 8¢ o] FAFRS A7 B4 JRBE I A,
30(1), 7-32. DOI : 10.3743/KOSI .2013.30.1.00
HEE(2019). EMRUE S &8 this AT olfr 4 AT ¥ EIAARE I A,
53(3), 273-289.

1z

~

MEY, FET, AFAQ. EIRLYS B A4 EFF U 3o BE AT @
TAAH BT =EA, 22(4), 19-28.
MHE018). H2E vho| g ol 4 HEA =B FY ulm A EAGTE A

, A5 7(2018). 43t wHato A
8} 3], 32(4), 555-573.
e, 0332020 EYRAYS &8 I =8y wsdyg AF 53¢
e 201997bA AAE =W ¢ =ES o7
201-216.
<H A, 343H2020). EXrde
S4aA T, 30(4), 601-624.
&HdE, 34302021, ERAYS 383 2558 uS AT 53 B J2xS5 5w
£33, 21(1), 61-80.
AEZ(2020). EFRdys 283 Iy SF8tug A 5 vlu A4 3, 59(1),
63-80.
A A S 24 A(2019). BlaEvfold S 83 oo xget] X EYrda 4 Ed=
2:1(2002~2018). doixFm AT, 28(3), 81-91.
AAAR021a). EXREYS 88 Y 25 ARUS AFES BA JHuSEI=E
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2018-20200 w5 A1 FRAZEA vl A 2§ T, 59(2), 387-409.

o] ¥ 7184(2018). Stalo] THI AT AT 7@146-}5111 36(11), 44-50.

ol A&, A7 (2020). HAE n} 19S 283 43 28w 7 S AFsd £4. 9
11321, 11(6), 255-267.

o] A& (2020). olFH AR FHEE LTS 971¢k 73] AFAIFAT, 24(%
%), 151-171.

o] 3 21(2020). ol 77 ¥l Z(Edutech) A1F @3 2 AALAE. S FAF 3] BaLA.

v

SR

16



AFAT T W] EYRdy BAS 23 Feus AT 0k e
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An Analysis of the International Trends of Research
on Artificial Intelligence in Education
Using Topic Modeling
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Abstract

This study analyzed the international trends of research concerning artificial
intelligence in education by examining 352 papers recently published in the International
Journal of Artificial Intelligence in Education(IJAIED) with the topic modeling method.
The IJAIED is the official, SCOPUS-indexed journal of the International AIED Society.
The analysis revealed that international AIED research trends could be categorized into
eight topics with topics such as analyzing student behavior model in learning systems
and designing feedback to student solutions being increased over time, whereas research
focusing on data handling methods was decreased over time. Based on the findings
implications and suggestions for the research and development of the applications of
AIED were provided.

Key Words: Topic Modeling, LDA, Artificial Intelligence in Education(AIED),
Research Trends
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