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Analysis of Research Trends in Domestic Al Education
in elementary schools using Topic Modeling
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ABSTRACT

Research about Al education in elementary schools has increased rapidly in recent years. Therefore, the aim of this study
was to analyze the research trends in domestic Al education in elementary schools using topic modeling techniques and to
propose directions and implications for future domestic Al education in elementary schools. Using the RISS, related papers
published up to September 8, 2023, were collected, preprocessed, and analyzed for their titles, keywords, and Korean
abstracts. The results are as follows: First, 4,360 words were extracted from the papers, with frequent occurences of con-
vergence, teacher, data, learner, English, ethics, and mathematics. Second, 4 topics were extracted by LDA-based topic
modeling. Based on the number of papers per topic, it was found that the most research was conducted in the order of Topic
2, Topic 1, Topic 3, and Topic 4. Third, research on Al convergence programs is actively being conducted across various
subjects. Fourth, there was a high proportion of research related to the relationship with Al and ethics in all years except
for 2017-2018. This study is meaningful in that it comprehensively analyzes the trends in domestic Al education research in
elementary schools, derives implications, and suggests directions for future research.

Keywords: Artificial Intelligence Education, Topic Modeling, Association Rule, LDA(Latent Dirichlet Allocation), Elementary Education
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Figure 1. Number of papers published by year
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Table 1. Words with an IDF value of less than 1
(ascending order of text)

word

artificial intelligence, analysis, application, base, change,
class, confirmation, content, curriculum, development,
education, effect, elementary, elementary school,
elementary school student, grade, improvement,
influence, learning, method, necessity, object, problem,
process, program, purpose, relationship, research, result,
society, student, technology, utilizing

Table 2. 15 Words with lowest TF-IDF values

word word word

1 purpose 6 | implementation | 11| progress

2 basis 7 | confirmation | 12| suggestion

3 next 8 | affirmation | 13 session

4 object 9 field 14 | verification

5 | expectation | 10 level 15| significance
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Intertopic Distance Map (via multidimensional scaling)
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Figure 3. Visualization
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Table 4. Distribution and keywords by topic

rflumber
topic | of papers
(Fatioy

keywords

convergence, mathematics, chatbot, learner, data,
model, design, teaching, activity, subject, evaluation,
domain, thinking skills, computing, English, teacher,
group, software, sdence, recognition
ethics, convergence, data, teacher, recognition,
learner, subject, software, capacity, activity, literacy,
ability, educational program, domain, check,
understanding, reference, teaching, morality, design
teacher, English, software, school, environment,
mathematics, subject, capacity, activity, domain,
data, information, teaching, convergence,
learner, step, design, topic, evaluation, tool
teacher, English, literacy, learner, recognition,
data, art, ability, system, activity, science, robot,
teaching, career, tool, future, convergence,
domain, Pengtalk, evaluation

1 168
(25.2%)

233
(35.0%)

137
(20.6%)

128
(19.2%)

B 12 g3, 53, AR, Sk v, 2, 4
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Figure 4. Visualization of Association Rule for Topic 1
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Figure 5. Coherence score and u-mass score
according to the number of topics in Topic 1

F29 39 BY 71] 78S pyLDAvisE
toll 4 A1 24518k A3h= Figure 63 2tk

221 33t

3

Marginal to

Figure 6.
471 ¢]

Intertopic Distance Map (via multidimensional scaling}

pic distribtion

2%
5%

10%

283}

Visualization of topic modeling results in Topic 1

sh9] BERe Azt YA FAE

7HA 2L

ATA A4S -
ASE & 5 govl, 7 59l mxe) i Al
2t B 1-Q+ &Y 1-QRd= EY 1-(), &Y

1-4)e}e] ATAo] =rhar sjAE 5= 9k 7+ 519 E
gof| X3H= o] T F2 7HEE FEL ST
3k9] B tigk 71957} 2 o= 10748 (Y
3l Table 59F 2t}

Table 5. Distribution and keywords by topic in Topic 1

number
topic | of papers keywords
(ratio)
1-D) 60 model, learner, science, teaching, chatbot,
(35.7%) design, data, step, subject, software
1) 45 chatbot, learner, activity, computing,

(26.8%) | thinking, design, model, domain, English, data

-9 40 mathematics, domain, data, subject, group,
(23.8%) | chatbot, evaluation, English, criteria, software

mathematics, activity, chatbot, learner, model,

~ 23
1-4) (13.7%) | making, subject, teaching, solution, domain

EY 1-D2 ‘dlelg#st 7dke] JAEAs % 1L
S z2O5 4 28 °1%1’ Aelataon,
o|E] 78S g3k STEAM -5 278 do]E 3}
WHS AT wF - S By Aoy £ Ak A
T 53 #E JE =B s Ik BEY 1-Q=
209 g 9 A

5
oH
N
off
N
rE
o
!
=
Ho

B
il
o
o
o
3R
o
=
_>|i

vy
[n

Bl Mz R
RO

i, o

i

M

_1110 Om
.
rE
ol
o
F
i<}
oo
tlo & o
o
1o
2
o
=
i
>,

¢

of
N
of

gt
ofo
=
_’E‘
=
Ho
m
4
)
N
pr

u:OQ oo
o rlo
iy
-
ﬂ% b
oo
e
L o
<0
o, o
=
e
g
%
off
filo
]
o
o
4 "
o 3

2 owE HUoof ) X
e 4 2
ofo

b
Bed
CR= e
-
u‘i o
N of
L 2\
g B
N J#O r

I
ik
- )

- o
[Ty s}
o e
fo Al
o

o
=
ro
Kl
N
ofr
re
i3
)
[
n
ST
%
i
T
it
_ti_l,‘
o
J
o

%o] Vi 2 B AR U (UBAS
shel A 9 gelel B AT 2 PRSI

66

2024.7



aliflity

mof@lity

@

Figure 7. Visualization of Association Rule for Topic 2

st A5}
RS e
319l

=
=

Y 28 TS ARE A8 24
g ARE A7) 93] BEY 29 S
Z [DA 7|te] B medg & W
EYS 3231 th Figure 83} o] 819 EY =
MEE 9707HA 1% S7FAIA 7HEA] coherence
¥} u-mass gk ERIH A, HHstd ak9] EFe| &
2 7= AHsuoh

R
.

1

o S8k
By
h

l

P
I:V\

0335

0.330

0325

o o
oW
=S
G S

Coherence score

0310

0.305

0.300

6

Number of topies

(a) coherence score

—— UMass coherence

UMass score

20

22

4 5 6

Number of topics

(b) u-mass score

7

Figure 8. Coherence score and u-mass score
according to the number of topics in Topic 2

319 EF 719] AglE pyLDAvisE 83}
T A Al ZEgE A3b= Figure 99 2t

F5H
e

M
1

Intertopic Distance Map (via multidimensional scaling)

Marginal topic distribution

0%

Figure 9. Visualization of topic modeling results in Topic 2

349 sl ETe

(e} 2~
S F 32

g 2-Qe] Aol =
Edol xgH= o] T F
9 sk Eol tigh 7=y
F3¥ Table 62 2tk

—-

Table 6. Distribution and keywords by topic in Topic 2

rflumber
of papers
tatio)

topic keywords

ethics, convergence, data, teacher, literacy,
capacity, understanding, education program, learner

data, morality, model, ability, machine learning,
computing, software, solution, check, human

133
(57.1%)

53
(22.7%)

2-(D)

2-(2)

ethics, data, step, leamer, teaching, software,

Q) reference, design, group, recognition

47
(20.2%)

T 1S T2 N
T2 AYsen, dE
WAL E= ShEAtel A B
3 & 48} 1t <1EA

~
RN
o

o
= =

Mo
[0 ofd
4o X

El ¢
Ho J
filo

==

N R
iz o
tlo

"
EY

off
ro &

X

i
o
)
w2
2
rlo

A 274 43)

Hu



- AFE RS =24

=239 0 2 A A7 2 gojaidon, AFAs
7% 7 ZRawe] B8} g B HE, 44
2 24 2SN AFAF T2 S B 9
tERo® T4H| Ytk

st Azskek 212 Figure 102 2
dshs 719 =gt dd 1, =Y 39
RS AR BERYS QIFAE
< 91 71k A 2 gHsaiTh

data

mathdnatics

evaldation

leatner

tapic
Figure 10. Visualization of Association Rule for Topic 3

1

-

¢
He

EY 38 7SI AEAEQ 4 3t gk
St HRE A7) 3l EY 39 3)|Fets =g Uit
2 LDA 7¥ke] EY mdHs gk ¥ o 3)3ka 319
E3s FZ3th Figure 113} o] 3t EY 5
27N EE] 97 7ER] 17§ =7A1A 7FA A coherence %%
T} u-mass = ER1gE A3, HH3lE ske EY &
INE AH3ATh

—— Coherence score

0.31 4

Coherence score

2 3 4 5 6 7 8 9
Number of topics

(a) coherence score

ATA A4S -

2.2 —— UMass coherence

UMass score

2 3 4 5 6 7 8 2
Number of topics

(b) u-mass score
Figure 11. Coherence score and u-mass score

according to the number of topics in Topic 3
29 %) = 1te) 712 E pylDAvisE 2-45}e]
22 F1rl| A Al ZEkgk A= Figure 1294 2t

Intertopic Distance Map (via multidimensional scaling)

Marginal topic digtribution

Figure 12. Visualization of topic modeling results in Topic 3

el 39l ERe Azt SPHA FAE AT
slow, B9 3-(o] £ 3¢] Ailol] ke WFL
A3 YL HAST 2 5H9) EFol TP
Hol F F4 7198 FE5a G 39 =2 )
ATl B w02 1044 Ydehd Table 77

Eay=g
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