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Analysis of Overseas Research Trends Related to Artificial Intelligence (Al)
in Elementary, Middle and High School Education

A ¥ F(Young—Joo Jung)**
2 & &l (Hea—dJin Kim)***
2 R
14 E N 24 22
I. ol24 uj7 V. =9 2 AR
M. a+ AA V.4

o

T Z&Eo} AFAL B a9 o

4

TS A8 918 SCOPUS ®lolH o] =5
= R R W) 717 197435 E 2021d 397k o1, R A] =io] 1547,
5712102 yelylth, o5 ol 23 A2} 7195 3 19X 719 E 4,52170¢) Tel59] SAEE

O

L

A8tk 4243 machine learnings %22 big data,

data mining, data science, deep learning®] &4 A+ FEOZ YEIHY, £ - 5 - A5 Hol= Aol7) s
ZoE eIt 252 22 A8 A7) Bl Ao, S5 AT dlolE #e At Bol IS, A5 tetsial
AE e A7 OIFARES & F ATk rREe 2 ARl A] -2ue) SRl 20201 9 R Q1FA
71Z W53} v)=k AK4K129] 5 Big Ideas €t %+ 5 - 3L 35 A8 50l 9} v gsle] Sejuet 2 - 5 I QlFA
5o AAE S AlAIEFSI

FHO: AT Y. AFAF, 25, F, T, YrEvloly

ABSTRACT : This study aimed to analyze Al research trends related to elementary, middle, and high school
education. To this end, the related literature was collected from the SCOPUS database and the publication
period of the collected literature was from 1974 to March 2021, with 154 journal papers and 571 conference
papers. Research trends were analyzed based on the co-occurrences analysis technique of 4,521 words of
author keyword and index keyword included in these papers. As a result of the analysis, big data, data
mining, data science and deep learning were found as the latest research trends with machine learning
and there was a difference between elementary, middle and high school education. It can be seen that elementary
school had a lot of robot-related research, middle school had a lot of game and data-related research, and
high school had various and in-depth research. In discussion, we mapped the top 50 words common to elementary,
middle, and high schools with the ‘Artificial Intelligence Basics curriculum of Korean Government and 5
Big Ideas of the United States Government so that Al research can be viewed at a glance.
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23 A ASEAE A EEYE v
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instruction, computer science, curricula =22 YeRGtE A9 11~20991 4= o= computers,

engineering education, e-learning, active learning, intelligent tutoring system(its), machine
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[¢]
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(R 4) ASKs =M BE 49 509

9] T} WE | &9l Bl HE
1 students 308 26 human computer interaction (hci) 25
2 education 175 27 | middle school 25
3 teaching 142 28 |data mining 24
4 learning systems 112 29 educational robot 24
5 education computing 109 30 |societies and institutions 23
6 computer aided instruction 91 31 virtual reality 23
7 high school student 80 32 junior high schools 22
8 high school 75 33 natural language processing 22
9 computer science 72 34 learning environments 21
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Z & -0 ngEote USXS(A) &H e A7LSE 24
9 o e =9 o T
10 curricula 72 35 Surveys 21
11 computers 63 36 robots 20
12 engineering education 62 37 knowledge based system 19
13 elementary schools 61 38 computational thinking 18
14 e-learning 57 39 primary and secondary school 18
15 active learning 48 40 computer programming 17
16  |intelligent tutoring system (its) 45 41  |semantics 17
17 machine learning 45 42 algorithms 15
18 problem solving 42 43 intelligent robots 15
19 |middle school student il 44 |stem (science, technology. engineering) 5
and mathematics)
20 robotics 41 45 computer software 14
21 secondary school 36 46 game-based learning 14
22 decision support systems 35 47 knowledge representation 14
23 primary schools 35 48 collaborative learning 13
24 decision making 29 49 expert systems 13
25 natural language processing systems 28 50 forecasting 13
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6 education teaching 20 16 primary schools teaching 9
7 | elementary schools teaching 18 17 active learning education 8
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engineering and mathematics) (Kuenzi, 2008) & &% Fofe] Lo)7} EA&a= AL

P
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. &, computer programming, ubiquitous computing, virtual reality, machine learning

STEM &3 27 Tolgo] WA

i — o
<9 S CI=S e e Ui HE
1 students 62 students 96 students 170
2 elementary schools 61 education 51 education 86
3 education 49 middle school student 41 high school student 80
4 teaching 44 education computing 39 teaching 77
5 primary schools 35 secondary school 36 high school 75
6 learning systems 30 teaching 36 education computing 59
7 computer science 28  |lcomputer aided instruction| 34 learning systems 59
8 computers 28 learning systems 30 curricula 46
9 education computing 19 middle school 25 |[computer aided instruction| 41
10 |computer aided instruction| 17 curricula 21 engineering education 41
11 e-learning 17 e-learning 20 active learning 31
12 educational robot 14 computer science 18 intelligent t(lilg);mg system 29
13 active learning 13 primary and secondary 18 robotics 28
school
14 decision support systems 13 engineering education 17 computer science 27
15 primary school 13 computers 16 e-learning 26
16 machine learning 12 problem solving 13 machine learning 24
17 engineering education 11 intelligent t(ﬁ;rmg system 12 problem solving 23
18 robotics 11 machine learning 10 junior high schools 22
19 robots 11 computational thinking 9 computers 21
20 human comé);ctf)r interaction 10 data mining 9 decision support systems 21
21 decision making 9 game-based learning 9 societies and institutions 18
22 problem solving 9 robotics 9 natural language processing 17
systems
23 curricula 8 big data 8 decision making 16
24 intelligent robots 8 game-based learning 8 virtual reality 15
environments
95 natural language processing 7 human computgr interaction 8 data mining 12
systems (hci)
26 children 6 semantics 8 natural language processing| 12
27 human 6 virtual reality 8 Surveys 12
28 primary school children 6 decision making 7 computer programming 11
29 semantics 6 learning environments 7 educational robot 10
30 SUrveys 6 active learning 6 intelligent systems 10
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computers, computing, computer science, engineering education,
learning environments, education, learning systems
learning experiences, computer software, automation. Q1A =3}
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teaching and learning
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learning algorithms,
stem (science, technology,
engineering and mathematics)
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