'.) Check for updates

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Volume 28, Issue 6, 2025

HEEH WSS =2X| 20255 H28H K65
https://doi.org/10.32431/kace.2025.28.6.001

ON OF ¢, ",
0y,
E2)

\\‘\

=Gk M2mScishn DSHICsl ol2xls
SHSBITT AAL

HEY MSEFESSW WA

THERIE M2ugsty WSB! ug
(AR

=251 20254 022 28¢

Aargtz 20254 052 19Y

AHxH=r 20254 05¥ 21

EQEN 2025 068 052
=22 M1KMAte] ME8uststin W
A

FE Yroto] o gelot

ne

25 182 AT U YHE ABAS
S BTN D HE

Development and Application of a Safe Generative
Al Tool for Elementary Education
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ABSTRACT

Since the release of ChatGPT-3 in 2022, the use of generative Al in education
has expanded rapidly, but concerns about the reliability of information and
limitations on students' critical thinking have also emerged. This study aims
to develop a safe generative Al tool for classroom use to enhance students'
learning efficiency and engagement. By employing system architecture design,
expert review, field application, and survey analysis, the tool allows teachers
to design prompts aligned with lesson objectives, and students to engage with
the lessons using AL The results showed that students easily grasped difficult
concepts, improving their understanding and participation, and teachers
experienced improved efficiency in lesson preparation. The Al tool contributed
to improving learning outcomes and proved useful across various educational
settings.
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Table 1. Guidelines for the Use of Generative Al by School Level(Seoul
Metropolitan Office of Education)

Guide for Classroom Use

- Teacher—led usage following educational intent

- Primarily teacher demonstrations

Elementary | - Direct student experience when:
School — The service is age—appropriate, or

- Additional teacher input can ensure the safety
of generative Al outputs

- Direct student use under teacher guidance
- Apply elementary guidelines if the service has age
restrictions in terms of use

Middle School D . .
- If parent or guardian consent is required by the
service’s terms and the Personal Information
Protection Act, use a notice to obtain consent
- Direct student use under teacher guidance
- Can be used as a support for projects or as an
. auxiliary teaching tool
High School | . If parent or guardian consent is required by the
service’s terms and the Personal Information
Protection Act, use a notice to obtain consent
B ASH T Table 2 o Zo] sharg 449 Al
&8 AHE ATt JrH14]. 25stalolA s wAF =
L2 o Ak A7 7o) AdY ATE ZE5hH, 1
A ARE FAR ol HE3 e sty Agol st
=2 gadth 49 Agel 49, senel BT 548
nejeto] YL AAE £08 Sl A AIS AL
SHA| sk, I A o] Feoll= AP AlQ] HiES B
o= AT 40 48RS AT, AR AHRe] HE
o 4 ®7|E HhEA] AYPStt
TEACE, MEEEANSYI AR rusy BT
A B wsdsolA AP AIE E8&57l A 72 1
|3 IZA T *8 wES BhE AAJlof 5k, AFA]
5 82 Q7o) ujeh gulE ALE WY LEof Bt
TG o] Zto|E= AA7EA] WtE ChatGPT &-& 7}o]
B A, A A% 55 Jarsto] A dAl Aol




THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 6, 2025

o] ChatGPTe] AL88 AEH o FAsi7L whEA| 24 mEXE
A gaoF Behe o]} ofUth, oz 1gAls 714

T2 ELX= A8 A7) QZ A 5o A EA AL 435}
oF S, Y ALY WEH NG U AT EAA T o2 Aushe 9o gael. mEmES Hush) A7)
;HAH/\Oh,]- H shal A#e] A8 A -

1l oe] A9, S 2] #8 A, e s, QBASL AL Yok BRy e 58
7| = o o d ° as
FAs 2w HE7He o2 vkt h’ﬂﬂi 5 02 H23t 2 o)t} WAL o] ZEIES =3 5H4Y
A E] 2~ o)
g8 A So) sl Uhgol 9 HES o1, Do) i FHIS W
- o 2 4 Qg Aok YAoR BeuETHs).
Table 2. Guidelines for d'sltzt[is(e) ?ﬁ C(e}zrfl%?iizz ﬁ)lnl))y School Level(Jeonbuk £5) WA 49 Bxo| e mExE= AAsts 2
Guide for Classroom Use = o F2sTHl6]. & e ZERES Sl o
Zlo] M7}l =2 O35l 45 8-S 2 olsll 5]
“Teachers utilize generative Al for lesson/resource do] AZetms fEoaL, o &S o g7 olshst
planning &5 FeU17]
El ¢ -Primarily teacher demonstrations
%?}fgogllry ‘Direct student use only if:
— Age—appropriate / — Play—based learning 2.5 QFASE A Al =9 7Y Aol =
‘Indirect use: Teachers verify Al-generated
aterial £ A7ollA Tohe RS Y Al £, 253
‘Follows elementary guidelines MEo] WAL =& alol] AMAE ATS o A 7
“Teacher—led lesson/resource development c= | wAF F=5tel| 499 A_E 2&otsl, ]-EH 7t
‘Direct student use for: A| ZHofA 9] eFH A o] B 7S olo|sict
Middle = Problem-solving (individual/team
School p[‘.O]CCtS.) . e
— Discussion/debate with Al under teacher 2.5.1 7173 QtAA
guidance ) o ) B
-If consent is required, follow service terms and AR, AR g2 9 Fel=x Hed e BAHASH Qo] =
e =247 ZRlx So| ATS 5o YHHE RS Hast
‘Review terms of use before classroom - e . ‘_
application skal, g E9] T 5 Hlojus JEE 502 A
High School | ‘Provide prior training on Al basics and ethics thels A A S ottt o]& 9JsA= Al 2E Ujof A}
-If parent/guardian consent is required by law or - -
service terms, use a consent form A LY &2 sk, wAE AH dSshe A2

2.3 Database SHoH18].

S, 9% WejRle 2EeHo] o)% AT Aju] 2] 4
deleslolADatabase) = BRE AAHE AGSE o j015) opgyrie way Balg wiskol, 1A 9
oHEEhe AAG SR, HIR A HNEE BB 50wk ey Ae 2o oy B S50l g na
o Aestn DA Wt PA 92U £ ULE EE neg gasies Aok dolt. ol 1AL 5
o ROl S SIS 71, B A T ge0g o) el somM, sisol Bael Al
5 5S¢ AAHoR Belstt o deleulel o a5 LT T T
of3tg st WEHQ BAY vlo|Ejulol ATt opjal, AL Clole] Bat S Aol AR AT Al
F| ol = teetal ARgo] Mgt 5% Wol ZEE1 o] A wZE|X| FEE 5= 222 Zoi} o2 =
et of, ZefoldA= A 2F FEstol 2ol Alo]
A o2 =M (Notion)Zt 72 AZ E A E(Google st Ujgo] 9B Mu2 TEsHA HEE R P 51A
Spreadsheet)7} Sitt. Al 2329l QIE{so] 2ot ¢ U A2 uU S S8 ware R ARRE 4 Qe
o 7158 Bl o AR oSl S BEE BHIA g i w o il
Pele 4 9rh. 22 Aze|EAEE £akle g Holg
& AT BRST WYL 4 Qlol, TAG DA W, oo
ole} ele} W] &olaltt. ojeiat EREL B4 tiol o _ L
Elol 24T BEES kol 4419 A AL o 3, A e 23S ANAHE A8 WA Ee
ot 91t 1) olal 523} Z0) o] B3 o] 9} ojg] £ES
o e s . 2% ZEZES AAsts 3L ojulatri2o]. o5
A% Eof, 253 45okdg o 73 anys  EEE SEEEE SATE ALE GALHL o
AEE 283 dloje] A4t 7|uh Shae 8% A B ol Olate Bl e oS o = oo At A
WS ol ol FYAQ Eabh eprie gqe or ORI B FAIR Qe Bk £ 717 AshE = 4
o1ois) 8 WA 4 ok
SHl, AP FE BEE S0 DA o2 AAT
95 AEE FAMT ATO] YA, SHEPE A T
o4 AL BUE T HENS ABHES she 29




THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 6, 2025

= Fola, aAbt Ale} RAsei ded d FE olgt Ze 71ze] 9 AR S2s] 9
ARto2 £ -Heksto] vl ALE fE 4 Slte 3, QA 52] obAE W8 BFES sHsEA & AA
AelA Faste{21[22]. Aol e} Al2ES AL o FHLS £t 3,
It ZEEES AY Beste] sPYSo] B
2.5.3 A8l 222 Qb4 LLM(th2 2o me)g AMgots A FAstust 3
AR, HAHE BE 9 Al 2] S| el ok =3, 4o B5S mUHYY 4 k7152 =Y
A =Z ALY Yo, WP 5 Al B§ A B 5 o, A5 HEH AL A3 2 7o ofE B
Qe ZAHES A4, o] oot BlES 72 4 e sfdete e BEE A o8 B IS
A== 72X B52 ojujsith. 5] 253HY ©ro| Yo ol B5S B} ARH O Aofd 4 A 5
ﬂﬂ—a A7 7R A 8T g2 Ae geF of, 1A S BEH wgo ETE IohET 4 Y=
=L, F% O gYelAl e 7127} Boi23] #7442 24stnat gt
Sal, AE14 A ADE RS Bt 5 5] B A7 oA Hojgk Qb Ade 2Hs)
sht Abe|H oA RAHsA ALgE FH5AS 1l ol Zelx We) U A W 452E TE2TE A, @
AL, o|F shsAt 4ol B 82 =Y 1 A FE RUEY 9 ey, Jjelge B5et 824 1
AskA, st A ake] 2ol o) g 3 2 52 of7|elx] Ao vrystact

w3g 7tejzich o2 S0, w4l £AolA ATZF YA
28 ETjg Hjwy B2 1gYstal, HEko|u 2

Koo dm
o
OF B oro fr rR oo

3.1.3 B4AAA 29 8 A 2w
@S SRS W olE 402 thesiop sheAl st B Ao HE 7120 9o Ae EdiR e o
378 ool AL A7k 5 ArH24]. AL B8-S 9% D04 oS WA HESS

£3] ADDIE 23 (Analysis, Design, Development,

3. 1% =Tz gt Implementation, Evaluation) 5 tHEZ Q! n4AA|

TZANAS i]—z—a].o:] o4 QB - psHeFd o2
310:]:',_*_]7:“ TE AA - £ =3 - odE] HAE 2 HAA A
. fE3 =

8> W79 wew g s AR
3.11 712 Aol #7118 98 A

_ - A D D I E
71E 05_—?01]*1L AEA 59 w4 &-gof tisl o=
I “tional evelopmen Pil .

P 920 S AP Stek ZRARMOE A A || ol e | H
KH/\‘] 04 O]"‘—X] O] s 0:17(}‘01]*‘] ]c—! _|‘C:’__]' %‘E% Z‘ﬂ%—é’} Analysis & Prompt Instructional & Field Feedback
£ el WAV} QI2E N e, GRH Bpo) 2y Pesten Toos | |Application

)
EoA eNd-E E21d o 7HsAdS it o) o Figure 1. Overall Development Process

29, oj2idt P4 YA dsirE AFA 5ol A

Fohe HRel YHgT AP4e BYste A7 2. of 2l ‘EERE AA'SH Pw 71570 WAl
sith. 55 S E0] WEH BHOR AN gy OINeP, URAMARS Fo 2ERE o= HEY &
w, 1 2o shso] AL S wEko g 2851 o 24 A 52 AAF Bttt gt A Sl =
T2 Zzo|7} Wositte Ae 7xata 9ok Eak S4m) Pythont Streamlits 285 WARE A3} HY& & 7t
3 BYF0IS ABAEE ol =Ygl glojx m A TEHL Notion DB Aishe} ZEE B Bpd s
AFgo| L7t 92 AR Ul Ik ol 52 gAye  HCIHS SEMOZ WEEING. off S alilet oY =
8% 2go] 3] HITA AT AeslL, SHEAHE 7t AP o R JT 4~ Qle Uls SHstal, o d%
of AgA ol FEsHA GESA whE FhsAol glom, oM WA Sle o SRR U, ARIBR #
WA B 70 HEAES olYA B 4 ke BA B SIS ARSI A

AH3ck. okgel, AR BE BAleh WA =F b

X SE BASC] ABAS ALgol el L1k Fad

of 29102 g3t glon), stw AlM Y vES B

Aol BE oA BAH o2 AFHCL o2l $HEL ¢

FA5S WANM HIH 02 HEIY] 9T HA 27

S WEAY|X) RolW, 1 HEET} Wobd St gl g

AlAFR




THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION
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System  System System |
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Teacher  Students Other Other
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Figure 2. Overall Architecture
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Figure 3. Program Structure Diagram
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Table 4. Results of the Expert Survey

Survey
Question

Response Options

Frequency
(Percentage)

Is the Al tool
used actually

Yes, it was safe.

13 Respondents
(100%)

safe? No, it was not safe. -
Strongly Agree ? R(egggr{l;j)ents
o Agree 3 Respondents
Will a Safe Al (23.1%)
|
Disagree -

Strongly Disagree

Enhancing Student Interest

10 Respondents

(76.9%)
Effective Lesson Progress 9 Respondents
Mai (69.2%)
ain
reason for Modern Teaching 7 Respondents
introducing a Methods (53.8%)
¢ 9
e AlTool Personal Interest 2 Respondents
(15.4%)
. 4 Respondents
Teacher Training Program (30.8%)
Lesson Preparation and 5 Respondents
Planning (38.5%)
Interaction During Lesson 8 Respondents
Delivery (61.5%)
Primary I?SSOH Support for Practice and 9 Respondents
stage for ‘Safe Activit (69.2%)
Al Tool use? ctvities e
Assessment 5 Respondents
and Feedback (38.5%)
Post—Lesson Review and 4 Respondents
Materials (30.8%)
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Table 5. Generative Al Use by Subject

Subject & |Activities & Teaching Generative Al Use &

Learning Task Methods Examples
. . Al-generated plant
Science Image analysis, S
h R descriptions
Characteristics research, « .
L Waterweed has long, flexible
of Pond & summarization, :
. . stems that move with water
River Plants problem—solving

currents”
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