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ABSTRACT

The purpose of this study was to analyze the current state of artificial
intelligence education (ATED) within K-12 education. To achieve this, we
collected data from the KCI and RISS databases for domestic literature, and
from the Web of Science for international literature, focusing on academic
publications from January 2021 to March 2024. The search was conducted using
the keywords ‘artificial intelligence' and 'education.' Out of the 119,841 articles
retrieved, a total of 39 articles were selected for the final analysis according
to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) procedure. The analysis of these articles revealed that Al education is
gradually expanding to all age groups, with a notable increase in the adoption
of Al education in the lower elementary grades (K1-3). Additionally, it was
found that AI education is increasingly emphasizing cultural competence and
ethical considerations, going beyond the mere transfer of technical knowledge.
Furthermore, the study suggests that innovation in educational methods
utilizing AI technology is playing a crucial role in enhancing the quality of

R doathotil hetel wutu st education. Based on these findings, this study recommends directions for the
HTRELLS TS A development of AT education and highlights the need for continued research,

tr3uelg  obsrietu WSl Zus (WAIKKY emphasizing that Al education is an essential tool to support students' holistic

=27 2024408 29Y growth and prepare them for their roles in future society.

Mtz 20249102142

Az 2024410 16Y Keywords Al Education, K-12 Education, Al Literacy, Cultural Competence, Educational

ECEN; 20244108 23Y Innovation

K12 QIZA|S u] A7 S| MY 28 24 83


https://orcid.org/0000-0001-8646-8074
https://orcid.org/0000-0003-3696-8198
https://kace.re.kr
https://crossmark.crossref.org/dialog/?doi=10.32431/kace.2024.27.7.008&domain=https://journal.kace.re.kr/&uri_scheme=http:&cm_version=v1.5

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Volume 27, Issue 7, 2024

1. A& 7 e ARke 2 v s o], stuE R tAd £4L Jafet
A& Fopol|A] Al9] &-8-2 AIED(Artificial Intelligence € g wsage XH:'L_}\J%J - 7]§]_% xﬂ—g’—?]—q-
in Education)2} =8 ™, Holmes, Bialik, & Fadel(2019)2 [7]; (ﬂ—g’—x]%_% s E_E’ welH A, AR %%‘%
AIEDEAl°] o3}l uj--7](Learning about AI)'e} ‘ATe} gg}%_q o % e OM.SEL N %2_31 ; ?]EM;‘%ZH@ %f’é
A Bhe7\(Learning with A 5 714 PRalgich 3 = o oor] Ao R g del Sastt. 5o, a5 9
A2, ‘Learning about AT AT 7|40l et 8448 oujsh 9 s BdEel 13169l SRl S8Rt ozt
o, AZEQo] Wg I AT 2EjgA] w80 oo Fgstct. ARt Y1 ol 4~ AEE Sk ‘1—17‘}_;1(:1}?_] AHol F
T WA, Learning with AT'E AIS =72 283 08 SSITHS]. mep 2eetal RSl F7 174K
& Eofnl, Dot Mol ALZNY BREN mag g 8o 2O A ORI AAE AU EH oSS U
sho] W o B4 et 74013}[1]. sfeb7] 95k W&ol Fost Bios duwdeg ofd was
27 ATo] 24 8.2 A ALYl ChatGPT(Generative AT AUl il Zhof alstal, spgo] HAE Al
Pre-trained Transformer)e] 5302 A2 HeHS gt oI AL S AT A=S S S A A
oletich. Aelazle thats 7Y 4 b Seg Aun TR
o thfdt JEE ARGAF gtol| ghEof AT/ sto] A
2Y 4 Qe ol M FEUT Ik W AAHez was 22 ALZIS AAE A
71&0] A b=, YrtEE, S5, &=, 2F, BU 2 AFAS(AD 250 FoAJo] FAEUA thget
5B FMES Al B8 Y Al 22 K-12 283 AF50] o] FojA AL e}, o] AF52 Al W52 TR
iAoz Fiel] g WS =AY FoloH2][3][4]. o 43 3 'S ohet wAolA 2A9skaL itk o)A
SRl AR £ AFAT 71&9] Eof w2t w8 Zofol & el (2022)9] Aol 2022 704 w&Hge] F
A A1 ks Fshar Qlek. 2024 K] 255k 2 712 YAY A% 73 U PHEug Sofol g ol
-84 2022 717 W&o e LEESole} Al A& AT A&o| Y oM AAH ez o]Foid Bart
R A 7|2 A AeE A28k, 20258 R E = Nee FE/ITHI]. o] A= 20173 7€ 20221 371#] 2]
ABA 5 71E& 288 A3A T UAE LA 'S =t U A3AE g v wp-shE By 5FS A6
of 3 grEd "Ad 1&g AT AFolth5]. oA H o, AZAT 2] 2ol st A7t s 27] &
ABA5 E&ol A& ZopolA e fAsH 28 4 U= Aol &5 AASIAL, AT w5 2ol gt A
5 BHA Q35 150 Fa4o] FxEL 91% &l ]l A7t WostE AAst
A FUlQlel A3 A w52 AF7HA 2 FRE mhefstal o 2 £59(2021)9] AT 28 w&of Aot 3 nF A
sto o] WRFds HAStaA} St wehA] Ol ATE A FollAE Al 7]&0] &Gl olBA EEET Sl
A 27 2AE S8 @A7IA Y K-12 tde] ATED a5 NS AAA 0|1 ZFHA oz BAsta QtH10]. o] A
o] ¥l A7} ojmt FAR HAIHOH AAPY 2 T = AlS E8% 0§ A2gE0] upstadd, 29 3
AAA] AW B o] 5 F3 doz9| AFA T w{o| YF H, 285 Al 7|% 59 BHojAM antyor =9d &+
d& AAlskE dl Atk o5 o, FUl AT ngo| o At FeHE =05k, Al 7|&0] 1§ AlAgo] oA
At mloll tigk AAA QI o & Erska, thrhE Rgtet &= el sl ZZH <l ofs & A7k
LAl tgte ws Mk At S Akt Am7H2021)= AVFAE *2ol # A= AFAE
gt o &4 Sl tigh 3u] AT 5FS AAH oz nF
staL, ko= o) At Wk AT, o] AE dF
2. ol w7 As &7t Mgt &99, g&a} S O wotel A
THIL YFE BojFn], 53] u§F FHoA AAF
01 Al m80] W3 &8 oA FLY TS Fxdot ]
o] ¢ & 0]P%(2021)9] RAFAFLE A Folof o
20229 84, wsH= AFAso T, AL}, 7|5 5l 3 A B o H2 0¥z gy Ty A
e g ek, Q1 g2 HE T RSk AR A=t E2 BEA3lo] 9 ZA % 1o AT &Eo] 2020WEE
S7hhe =244, 2R SPEe) 7B 543} H R BAXNo 7 2713e-S Selstu QIrH12]. o]ek e Ay
ARt wsol WeS kst 1008 HAE A ¥/ ATES HlEto 2 Q2R s w8 WAt 1 Gty
FEIL S FREAH6]. o] ¥Fe 255 etarofAe 4 theh 0|7} Euts] o] Zojz| 1 YoH AL 7]L&e
Hus A7 594, A" g2 4sstr] 9fs) 253 24 ggT} & JBAS WS 24 3 Lol
oM HE e 52 =Qdshs 5 HARt 245 23} AR Q= o] A|HoA] X 3d7ke] A =5kS B AE
AL 9. 59, ESEhnolA= HRME ARES IAECR - o) el thpdt w8 SRiolA ] AAK M
gapstaion, of T 17AKE shago] ABH22 29T Aol 28 wol nilol gt S22 = 4 9IS Zo|ck
K12 QIZA|S u] A7 S| MY 28 24 84



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 27, Issue 7, 2024

3. A7 Wy 3.2 4 W

3.1 84 thg o

o] AtolAl= K-12 ti’de] AIED w&o] shazog o] tollAl= K-12 tiite] AIED w&o] eh&4o g
H

2z 23 321444 24 24

A

e 71 EEY e 24
e 29 Qtoj| A A7l 723t HEo] Hoielx]

off et FAof tid A7 AAEHAoH A FIF ofy gt FAF HAH AF7F WY A=Al dieh A+
A7) sl AAIA 21 242 AT o] A9 At TF= A5 8l HF A E 3979 Fylet =9
T 53 98l Fu 7312 KCIt RISS Hlo]EfHjo] A5, =g WSO R AN 23 A4S AAISHT o] A
29| 232 Web of ScienceE A3ttt A H st& of| A AbE-H A HFet BA 7|2 Table 12} 2t}
o] Ef o] Aof|A] 2021 1€ollA] 2024 3¥7k2] 9] 3 I ¥ A HAle 23 E Al7]olH JJZ A7t
370zt Wk %Udﬂ s w3e Uiz o] oA S0l 71AE ] A= AR Ao wf okt
AT 719E Q3T ‘wg7AES Bl HAE olE oA JAFAE w52 2015 7HA JUTJ,} 5
st A 43 AM 719 e Sl AAE =RE2 20209 99 WSH J1A] o] % 2021 28}7| R E 1158
PRISMA (Preferred Reporting Items for Systematic oA o] IFAs 7|2 wiprt HEEATE RS
Reviews and Meta-Analyses) Axtol wet A8 s}oq D57 wiwol g waapol AEH 7] AlZRE
Fig. 13 o] 25 &4 i 232 24SHAH13]. & 2021 R E AT A3A 5] wsA Ao gk A
A A DAelA o] Atzlo] ofe A2 HESH HF & 7F o] oA AL = A Al 2024L:1E WWE U2l
82 Mtk A, A (Identification) THAOIA] X ot = B EE2 = Ao ‘?F;o% Al S-2 Alol sl
119,841 0] HAE|QlT, o] F A tid 3 713kl = Hl9= &3 ATE &85t Wgo= ?—rOP@l 5okl
SEA| 2 20,938 W& Aelstar, wAtet S th/dol k. ATl thal] Bi-9-= 252 Al 715011 et a2 Qfn|
S| R] k= 97,8162 A QJote] & 1,087H ] A E Sl StH, AT Ego] W& 9 AT 2E2]A] 1wS0] o]0 s
S, A (Screening) THACIA = A4 ThA|o| A AAH Shth 2]l AlS E83F g2 AlS =72 &85 o
Y A 252 HESH T WAF Y MY ool = 5otH, et wabEolA AL 7|8 ESE} =
5 Aol gtE A8t wRIsh AIED A-FAol| s s £ AMgsto] w4 Bl ehg2 dsks e ou|dit o
A gAY T o] Fe FHE 973HE Aot F 117 EAREAoR ATEE u&, ATAAE 8 wgog &
He AEsY. S35 =50] ofd /3 38 A5t QS Bkt Al Hal e AT ws A9 oid
of 1148 0] gA =t} o] F A5 w77 it 45, o olm wAfe} Yoz RSt ZRSIATH IFolA =
& Zofet Bt A3 As e wxlo] 4| 229, A e 25 Aghd(1-38td), 25 15hA(4-6314), &
i NEARF s R S SlF 2Hl= gHE A efst Y, sy el vl stulg oz ERskIh
o] & 39Ho] Ftct. D]'Z]‘QJ‘QE Z5HIncluded) ©A 9
A U 14T Q] 25O 2 F 39THO| =Fo| &E B Table 1. Literature analysis categories and criteria
ool &= it Category Criteria
Period Year of publication
R 1) 2021, 2) 2022, 3) 2023, 4) 2024
5 AIED
g S e - RN
2) Learning With Al
— l < Al Utilizatiog Edu;ation
o — S ———r—— + Al System Utilization
(n=1,087) i bt Research subject
l P x 1) Teacher
z 2) Student
5 ;ng:lﬁs;)ssesed by abstract ::ﬂ;cée}s excluded Target «K1-3
i- i K7
cerr A ey PP E
Reason 4(n = 22)
Reasonsin=el 3.227]19EHle BA
m : £ AT 242 g8 A4 39m0] 2o g 2=
E g tAo2 AIED @83 Pas EHS0lA 714 Bol
- & At 7)9IE HE
3 sfo}

2.
=

ol
H

R

Figure 1. Result of PRISMA research trends analysis about AIED

K-12 Q13 X| s g 917 SEo| HA X 28 2M 85



o gl FEia 2AE sk 24 BN AEA
5, ‘LT o] A PE et £ Hoj52
AQdstAon, E4gor 7]H YAs HrPgor F
ASHATE 3 FARRE o] E 71 Toj g2 A& AE
&0l shte] olz Aatsiint. HAE 2] dAo
M At B4 E Mgl 2 Jofrte S35,
wAket 542 A= A7 AT o] fjo= ojn| mfeto] of
HAY 240 2 9FE nAA Fe Dols2 A5kl
ot 7Hg wel Edste 49 20719 719lEE FE5kL
A= §g} ol 5 A E7] 9fsh A4} 5kl

EN
)—l
—
re
-
>
N
mE
—Ll
oft

olt

i
o
rE

P
2 2585

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

el AEe] Axd
3} Zo]= Al EH t}-2 Table 29} 7t}

Table 2. Distribution of Research by Year

Year Domestic International Total
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2024 1 1 2
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Table 3. Distribution of Research by Type
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. ilization ystem
aliEdecation Education Utilization
3
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Total 18(46.15%) 21(53.85%)
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Table 4. Distribution of Research by Type
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