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Abstract

This study analyzed the domestic and international research trends of Al-based personalized learning from 2016
to April 2023 in order to propose research directions for the future fielding of Al-based personalized learning. For
this purpose, TF-IDF analysis and LDA-based topic modeling were conducted on the titles and abstracts of 56
domestic KCI papers and 46 international SSCI papers. As a result, first, the TF-IDF analysis of domestic re—
search showed that TFs were 'learner’, 'system’, 'English’, 'platform’, and 'development’, and the TF-IDF cri—
teria were 'English’, 'system’, 'Mathematics’, 'chatbot’, and 'platform’. Second, as a result of LDA-based topic
modeling for domestic research, five major topics were derived. Third, the TF-IDF analysis of international stud-
ies showed that the TFs were 'learner’, 'system’, 'data’, 'technology, and ‘educational’, and the TF-IDF criteria
were 'chatbot’, 'collaborative’, 'technology’, 'gamification’, and ’'system’. Fourth, LDA-based topic modeling of in-
ternational studies resulted in five major topics.
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oEgS AT RaEr|E SATHE) w&Fe] W
2023 29, WSKF = AL ApAle] A g &R0 Eo 2ol Al HEuAL T Aol sEAte] 7
e 9UEY S @ F s Adsdde A Hetg s g os xdsted A4 27|5H Al 7
719k &4l AYE AR CH] o] HYe] 4 v AE sl Sherol sk njEHl HES AFT) o] 7o
71E Ay g FAGY neaie sher A Aok 3t o] EU R WS AEsta st A
vk olye} Q1A 5 (Artificial Intelligence, Al) H.Z 1A} o] =g oy},
7} shEs A ek Zlolg & itk &, Al REuwAb ojef 2 WA & AF= dAZA el
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AAE 55 WEY S strhs Aotk Ao Ui A} & EAAHo R &&¥7] AlAEH9] 201695
HWA, A7t ALY aek A whet 5 E E 20234 497129 e =S FHgte] gxE
& TEHoR wrEoUrte ANE3l < (personalized nlolyd  7]HSl WIEEA(frequency  analysis)¥
learning)°] TS oA AEE £ S Aol LDA(Latent Dirichlet Allocation, Z#] ©jg]& &%)
AFA G 7ozt 1 o= wET AR I 9tk 719t £9 293 (topic modeling)& &3 o] Hokg
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olym w3 I<f(customized learning), 2-3-% It TEAE v 2
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F A € Al FEAY] a9k BAE 1Eske
Mg} g 5] & 48 o ptEE SF3 2.1. Al 7|8 T4 83 & &
oh ohge wy dde Al FAFo] drhFol FA|H
I AA Zbel A AL 719 sl sk g Ao] 371 gAd dHolH 9 7Mgdor see IFs oI
= A6l Al 719k 783t Shsgo] gk 4l o] 5ol SHol A AvRy FEFHES 5T = YA HAJL
2} sttt H[10], Al 71€S& Ao 831 A g5t &
g, e AR "HAsEXE $4% bt FY FEAE /AL F AAE AFstn 2o we
azle] w&e] BAE AR ddstelgt 7yt Al Alz=dlo] AgHog xdste ME3 5ol 7Hs
b Y AdAo A Fuke RS AIs g7l A CHIL. o)A Al 7]%F NE 3} 8h52 tlo|E & 7]
AT A FuSdA sEst o]l 484 wro g2 g HAS EMstn Adste I BA4E
A S AT REEA NEE S50 Al Sl Aol (learning analytics), @5olA AFEHE Z&3= AF
U AL oA w} fsHoln, FEe o] v B 7%k 2-S(computer-based education), L& w5
dHA] g u EUE aSAAE op|E F drin o Ao Al &8-S A3 AIED(AI in Education) ¥
AZ AT FAE 9= dFolM wAtEe] Al 29 O o}9-2& T gH o AlE #83) THA F
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Clarebout= HIAEZAE &8st 7Est s5s +
A% o adof st 484 8AR dHolEe &4
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3.4. @70y

SUKCDe A 23k
SAANE dFe & ‘Al and 7l 3} 3h<7, ‘Al and 9
Y g, ‘Al and &Y TF 7= HAE T3
10079 A=mE st =9 =2 Web of
Science®l| 4] SSCI(Social Sciences Citation Index) =it
S dge=z learning+(AND)  ai,
‘individualized learning+(AND) ai,, ‘adaptive learn-
ing+(AND) ai’ 7191= HAS S8 & 13979 A=E
FstAt. 89 =59 AEH J19E, 25 T&
AESIY w&e] W sdshr] e =S 3
3 =] 5670, =9 4670 S HE AAEAT HE
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<Table 1> Annual Publication Status of Research Papers

Year 2016 2017 2018 2019 2020 2021 2022 2023.4.

Domestic 2 - 3 3 10 16 14 8
International - 1 - 3 6 10 18 8
3.2. HTHX

AAEAT Ego A dAE ATAFTAD,
W3} (personalized)’, 9% & (customized)’,  'A-5H
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U A+ dlelgel digt TF-IDF #4 Ziyge=

<Table 2>} 2t} WA FAo]e] &4 WLl TF= ‘s
FAHA8)Y, A2~ (96), ‘<FA(57), ‘ZHEGBO), TNL4R)
&0 2 Jehdth vbd TF-IDF 7] &A% ‘o), ‘A~

sl AR YR o A AR 9l
T AT A o] FAT AYHOE throlHee %
T ATE A|&=EN) oy (FAE ‘FEPE e Yol
TF$} TF-IDF 7|EolA 25 A9l &atgion, ‘5
SArsh YT e gl WAl B oh wRelx
HIASHA 57438k wojolA| vk TF-IDFe A= UER}A]
Rob FREL B TolgE & AT E, BT
SAF, FH, Har 59 FAl9= TF-IDF 7+
SN A A Sl olo] e EEOIA He Fa
TE Holy FAYS & F Aden, I, 3, T
ol T 54 w3 JgoAe Al 7|9k A} st digh
AT} B ol FolAm Qe A% AT 5 ok
<Table 2> TF-IDF Analysis of Domestic Research
Ranld - Frequenc S
ng Keyword (17 Keyword  TF-IDF
1 learner 188 English 98.20
2 system 9% system 94.16
3 English 57 Mathematics  68.64
4 platform 56 chatbot 62.02
5  development 48 platform 60.53
6  Mathematics 47 PengTalk 58.06
7 technology 42 Chinese 55.61
8 application 42 achievement  53.15
9 chatbot g~ recommendat g,
ion
10 content 36 speaking 48.32
11  perception 31 technology 43.24
12 data 31 effectiveness  42.31
13 method 29 program 40.86
14 level 28 content 40.86
15 design 28 development  40.67
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(Fig. 1) Visualization of the In—topic Latent Probability of
a Topic Term by Domestic Research Topic
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<Table 3> Results of LDA Topic Modeling in Domestic Research

No. Topic Name Keyword Ratio(%)

instructor, learner,
possibility, environment,

Possibility and
problem of

1 Al-based content, Mathematics, 16.07
personalized subject, elementary,
learning impact, problem

effectiveness, support,

Effecti f .
ectiveness o technology, improvement,

Al-based A
as. data, implication, 17.86
personalized . .
learnin. selection, participation,
& diagnosis, manage, needs
Desi .
Aes%gn and design, method, target,
application case of ;
case, process, English,
3 Al-based o 19.64
. tool, possibility, interest,
personalized .
. adopt, function
learning
Chatbot and development, system,
systems for various, chatbot, method,
4 . . . 19.64
personalized service, domain, change,
learning positive, attention
Personalized ..
. provision, learner,
materials .
application, level,
recommendations
5 and percention of perception, role, content,  26.79
. percep individual, material,
instructors and
university

learners

2. 29 70l thet TF-IDF 24 % LDA 7]
o Em uy

4.21. TF-IDF &4

=8 AT doJele]l digk TF-IDF &4 ZA#
<Table 4>9} #Zt} WA FAo9 &3 WSl TFe
"learner(199)’, ‘system(66)’, ‘data(63)’, ‘technology(61),
‘educational(42) 2.2 YElstth WhH TF-IDF 7)ol
= ‘chatbot’, ‘collaborative’, ‘technology’, ‘gamification’,
‘system’©] FAINE FHEl A o] =& AT
A o] FAlEe] dHoR FoHEE & F AUtk
‘system’¥} ‘technology’, ‘data’ 5 TF¢} TF-IDF 7%
oAl BT 9l del &3¢ AoE YERd WA ‘learner’ Ht
‘approach’ & AA £4] )4 =iol A R 5338t
wojo] gt TF-IDFolA = YA @of Ta=s v
woll  Aoew  FotEdrh EZh
‘gamification’, ‘recommendation’, ‘training’, ‘language’ %
o] TF-IDFellA Rt 9ol st o]& FA= 3 =
wolA E=2 FLEE UEhlE FAoR glEir

e r1r

‘collaborative’,

<Table 4> TF-IDF Analysis of International Research

Ranki TF o TF-IDF
ng Keyword Keyword TF-IDF
ency
1 learner 199 chatbot 57.70
2 system 66 collaborative 51.29
3 data 63 technology 50.81
4 technology 61 gamification 47.03
5 educational 42 system 45.75
6  performance 40 data 43.67
7 design 38 recommendation 41.52
8 approach 34 performance 39.82
9 process 34 training 38.70
10 group 28 process 38.10
11 instructor 27 language 35.89
12 chatbhot 26 review 35.77
13 model 26 design 35.65
14 provide 26 multimodal 35.51
15 method 25 group 35.38

4.2.2. LDA 7|4 £ THY
@9 AT delHe HH EF & k58 JFOE,
LDA 7|3 £3 wdlas £9% A3 (Fig 29 2t
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(Fig. 2) Visualization of the In-topic Latent Probability
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<Table 5> Results of LDA Topic Modeling in International
Research

No. Topic Name Keyword Ratio(%)
Analyzing and
; process, course,
preventing technolo, analysis
difficulties in uestiogri] 7 learnir 7
1 the learning d L ’ 15.22
application, problem,
process, such .
. task, setting, role,
as completing response, insight
assignments DONSE, g
Al-based lea.mer, system,
R experience, instructor,
personalized .
. technique, approach,
2 learning in . 13.04
algorithm, language,
language .
learni perspective, network,
ne evaluation, effect
. design, 1
Feedback i aesign, learner, group,
development, method,
Al-based R
3 . implication, system, 30.43
personalized . .
learning practice, opportunity,
feedback, approach
Impact of
Al-based data, performance,
personalized impact, university,
learning on  knowledge, challenge,
4 13.04
learner learner, platform,
competencies feature, characteristic,
and ability
performance
- model, teaching,
Designing . .
. outcome, interaction,
teaching
. classroom, learner, 28.26
5 strategies, technolo, strate;
models, and 2y, gy,
level, framework,
frameworks

analytics
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