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ABSTRACT

This study conducted a scoping review to investigate the educational
applications, affordances, and future challenges of generative Al in
primary and secondary education. Following the PRISMA-ScR guidelines,

we collected original international articles published between January
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Table 2 Analysis axis for the role of generative Al

Analysis axis Previous studies
Providing personalized tutoring [53, 56, 58, 60]
Producing learner generated content [61]
Supporting student centered learning [56, 60]
Student
Fostering critical thinking skills [56]
Analyzing student work for feedback [53, 59, 60]
Developing technology skills [56, 60]
Developing learning content [53, 56]
Supporting teaching practice [56, 59]
Supporting assessment [53, 59, 601
Teacher —
Designing lesson plans [53, 56]
Supporting professional development [56, 59]
Supporting administrative work [59]
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4,678 articles identified from database searching
- 3,936 from Scopus

- 83 from ScienceDirect

- 640 from Web of Science

- 19 from ERIC (via EBSCO)

- 16 from Additional search results
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Figure 1. PRISMA Flowchart

8 Frke A7 %

T, oA SollM o

z). WA, 77t fe

=7k & 13712 vebdon, n=at 5} o] 371(14.3%)
al

=, ZEulort 242 171(4.8%) 2

Y AIE B8 0 B
A2 e, 1 F 4

AL A 5744 A
% 0% T3t GAT B

e FA7F 1121(50.0%) 02 7 gotth 2oz A
o

Y ATE W8oA &ast
2 YA FAI9} a AL A2

271(9.1%), 4% Al Ar%x} A W BEE A}

A7F 174 (4.5%) 2. 2 R

ApolA BEE ATgEe

(31.8%) 0.2 7} wo] &-85= A= Yebtd, 1 o
o2 A 8N, HAE Aol 531(22.7%), &% <
T o] 471(18.2%), ¥4 AR o] 274 T3
7, A H mhd = A % | 247} 271(9.1%) ettt
B9 AlE 89 uS A9 Hol i s £
F2 FAUFAS (secondary school)o] 127(50.0%) 2
4 woton, 25 WS (primary school)o] 1071
1.7%), 25512 HA7F 27(8.3%) 22 LreERHT) =
A

(56.3%) 0.2 7F4 weton 5190 1008 F-7to] 474
(25.0%), 1009 ©]4F 7-7ko] 371(18.8%) 2.2 LERSTt

4.2 733 A19] 9
= ) APEA] B
A UERE RS ATQ] oIk
o A&} A A
e BRE. geld
T~ Table 33 2t}
Bt 2S5 golA A
8l ZbAl5] ARyt

gl
A

Bl ool rfz

off
)
A=)
N
N
N
1o we

S ore
i
re
-4
2

N

N
on X 1o
P o
ANl

o 88 N o
2 Moo

H1
°

o
1 rlo
>

Lo Mooz
)

1‘
=2

ol
-

g
2 1o o

Jl 18
EI]O i
=

X

o2

N Ae

© E g

o Lok

B ooz
4Tl

o
oZ:
od
b=
—
1o rr

N
ro
—

s
[
i)
oX,
=2
>
oX
ox.
oflt
>
—
1o

i)
n@

S~

o B
ol
ol
El
Ho
3
>

I ol

o

ol

p

i3

oo 1% rl 1o

N
-
rO

ol NE
)Y
= 0
19 o
Iy o

N
)

Y
oH L
e
B
%
g
>
—

o> 4
of L
ol

ol
ol
(o]
T s/ 1
)
£
~|
2
Sh
1%
fo o
OHH EI>, OE
=
£
al
_]TI.
=
N

J

2

N

\"r‘

o

oz

ot ©

B3

)

£

=

i

)
ﬂ.|']>‘ _); 03': N
g o

or o
1% o
=
T
1o
2 o
X
N
A
N
12
ok
u
Shs
=]
sk
= "D‘
X0

f
=
i)
=2
>
N
N
o2
g
el
fot

0:
ro _19'1',

p=)
o
B o
4

re 19
41
2
>
oZ
ox
ofr oglt

m
{r
E
_&,a
[
L
N
O
é
o
ol
ol
o
M)

7] H Eﬂﬂ ZﬂJ—OPh o] ARE= ATH63]. A o
% =olA & HAR Hol ZlE PP Al9] I
ZF0 WoA ghgap A FEl= A2l o g2 UE
HTHE 571). 01710l olmA] B4 Al 71&S ol& 4
9] STEAM #<doll &8Ho6ll, o4 2227 3l AEeE
& 71& 7iEol ChatGPTe} Bing ATS AHE[22] & 2
o] A4 (Natural Language Generation, NLG) T
£ AR&sto] EFL 3H89] 9|4 2247] ofoltfo] A/ T}
d& Adledlst= 2ol =gETH AR, AdE Al= 4
9] AolA Y FA B Aol &= ATt o
5o, S0l A7) F=4 g5 2] YohE d 4
CE 2| AARE B8 AL AR ofEAcIAS &
sttHe65]. L tre o 2= ‘HlmA Ala 58 oFat gt

In

Ay D oEl Alglo] 1 HE olAtH(Zt 371). olE 01,
BT £gol ool uw Aadtg 97 A
ChatGPTE AH23ITH66). npA|Eto 2 AT 9 A% Al




THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 27, Issue 6, 2024

S Z3fsto] B9] 7le 28 s3e FYdhe H BT
AL9] &8 7hs/de Bast A7 F o2 et
4.2.2 naIAoNA B3P Al

wAte] wg IpolAM YdF AT 67HA A2 (i)
sk 2= A, (i) we A P, (i) B7F 214,
(iv AR AA, (v) AR/ N A9, (vi) 7 AT

oA B AlL] 7Y FE R gk &
& 2= 7 (F 671)o|Act EFL shaake] SAof o
St ErlE Eolilf67], wAtelAl g shE ERIZE A
SotAL G shgolAl HESHE s AR E st
(19] &F5ke] 2|4 o) et sk AR E 7HRIstsH]
Ash AFEE ATH68]. T W2 AF(F 471)ollA] wA
o] W FAAIZI7] Yot B o2 E ARSEQITE o
£ 50|, WAE0] gof £UoA ChatGPTE o]g9A &
85131 e ARstal olo] st s E9] oA FAF
(631301, o] WALe] ChatGPT E-& x5 RAFSIo] 1
4 B =329 ChatGPTY &g &<lgicHi3]. ot
o2, Wrt AU st BAHY AlS] AHE2 3719 A
TollA] B Q. o] E2]8F wAke] abkA] i gHgofl

AEEAU9], 7S =071 98l 5 do] 2419

|, WARS] 7 AR AYS AT Y Al F
sto] ERlE|Qit), of| S S0, Siegle(2023)2 JAf A<
Hate s AlZS AASH: ol ChatGPTE At
23 4 lokar A9k 20]. Chiu(2023)E ChatGPT
WA A 22 =Y ofolt]ol & AHlgFo M J7
Z 5 QA (ARG AN AY), Y 475 Bt a3t
=z
T o

/), O©°o ?ﬂj
o2 £35te tofl= 282 4 Atk FUCH YA
(o]

Table 3. The role of generative Al

. . No. of
Analysis axis Studies sudies
- . . [7, 13, 20, 30,
Providing personalized tutoring 62. 63] 6
Producing learner generated | [-20, 61, 64, s
content 71, 72]

Supporting student centered [7. 17. 65. 73] 4

Student learning
Fostering crl‘Flcal thinking 120, 66, 74] 3
skills
Analyzing student work for
feedback [7.13, 201 3
Developing technology skills [20, 30] 2

. . No. of
Analysis axis Studies sudies
Developing learning content 7.1 %g’] 67,68, 6
Supporting teaching practice | [7,13,30,63] 4
Supporting assessment [13,69,70] 3
Teacher
Designing lesson plans [20] 1
Supporting professional ;30] )
development
Supporting administrative work (30] 1
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Table 4. Bloom’s revised taxonomy and instructional strategies for utilizing generative Al

Category

Learning Content

Total
(%)

No.

Bloom’s revised
taxonomy

Remember

- English — Practicing English conversation through virtual role—playing as a village

traveler; basic English learning

- History and Religion — Studying early human history and Roman civilization
- Art — Generating imaginative images and writing a journal based ®on imagination

4(23.5)

[13, 61,
63, 68]

Understand

- English — Reading English passages, reviewing words and sentences from the

passages, creating a storybook based on the understood content

- Mathematics — Understanding equations and fractions, calculating volume and area;

basic understanding of the principles and applications of vector knowledge

- Science and Engineering (Physics) — Understanding Newtonian physics concepts

(relationship between velocity and acceleration, laws of motion); quantum physics
concepts related to wave—particle duality

- Science and Engineering (Life Sciences) — Understanding basic life science concepts

and Q&A

- All Subjects — Actively learning foundational theories and conceptual knowledge in

history, general science, engineering, etc.

7(41.2)

[62, 65—
67, 69,
70, 75]

Apply

- English — Writing (ELA - argumentative essays on social topics, short essays);

Conversation (role—play communication with a virtual traveler): Writing a short
English essay using example words as reference

- Science and Engineering (Basic Engineering) — (LLM) Al principles and structure,

training methods for learning datasets

- Mathematics — Understanding differential equations

3(17.6)

[7, 64,
711

Analyse

- Religious Studies — Developing religious literacy (Investigating and applying

responses of major world religions to contemporary issues and formulating response
strategies)

- Language (Writing) — Research literacy and reflective writing

2(11.8)

(17, 74]

Create

- Science and Engineering (Environment) — Solving social problems based on

sustainable materials and energy

1(5.9)

[73]

Instructional
strategies
for utilizing
generative Al

Learning Support
and Guidance

- Scaffolding and guidance for self-directed learning
- Providing opportunities for cognitive load management and self—regulation with

individualized feedback and questions

- Summarizing learning content
- Understanding principles based on examples and case studies

4(19.0)

[7, 65,
71, 73]

Generating
Reading Passages

- Generating customized reading passages for different levels

- Modifying math problem statements

- Generating physics concept learning passages for critical thinking

- Generating reference materials (words, sentences, paragraphs) for writing

5(23.8)

[30, 66—
68, 70]

Idea Generation
and Expansion

- Expressing imagination through images and writing a journal based on the results
- Generating ideas and obtaining related information
- Creating and expanding examples of learning content in the knowledge-building

process

3(14.3)

[61, 73,
74]

Information
Searching
and Question
Answering

- Searching for information related to ideas generated for reflective writing
- Using chatbot—based Q&A for questions that arise during learning

- Searching for answers to questions for critical learning

- Searching for concepts to critically learn physical concepts

4(19.0)

[17, 62,
66, 74]

Generating
Learning Problem
and Practice

- Generating customized practice problems for different levels

- Generating questions for divergent thinking

- Generating Essays for Critical thinking

- Generating assignments for learning physics concepts

- Generating virtual role—play conversations for practicing English conversation

5(23.8)

[17, 63,
68, 69,
751
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