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The Effects of Project-Based Learning Utilizing
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ABSTRACT

This study investigated the effects of a generative Al-integrated project-based
learning (PBL) program on sixth-grade students’ technological creativity
(functional, thinking, and attitudinal domains). Forty-seven students
participated in a 10-session intervention over three weeks, and changes
were measured using a 37-item, 5-point Likert scale in a pretest-posttest
design. Paired-samples t-tests indicated significant improvements in overall
technological creativity with a moderate-to-large effect, as well as significant
gains across all subdomains. Qualitative feedback suggested that generative
AT supported idea expansion and elaboration/visualization, enhancing
engagement and confidence, while hands-on production and finalizing
artifacts still required additional practice and teacher support. The findings
imply that generative Al-integrated PBL can effectively foster technological
creativity in elementary education and underscore the importance of prompt
literacy instruction and a balanced integration of Al use with physical making
activities.
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Table 1. Project Learning Design Model

Design Stage Design Content

> Literature review (technical creativity,
productive imagination, creativity education,
etc.)

[> Selection of development topic and setting of
program design direction

Preparation

®)

> Project learning structure (problem
Development recognition—investigation and

D) exploration—result production—sharing and
reflection) and detailed program design

Implementation | [> Expert review and team inspection of the
) developed program

Evaluation > Revision and supplementation of the program
(E) based on verification and operation results
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Table 2. Project Learning Design Using Generative Artificial
Intelligence

Al Tools

Session Topic Main Activities Subjects

P> Investigate environmental
issues and create posters

Protecting th . . .
otecting the or campaign videos using | Art,

Earth through| Canva Al

1~2 . L generative Al Social
Al fqr Climate| - Gemini P Produce posters and Studies
Environment . .
campaign videos(Canva
Al

P Develop ideas for future
eco—city design—create

Designinga | =4 brainstorming Science,
3~4 | Future Eco— - maps(Gemini)—generate
. . Gemini L Art
Friendly City city images
P Produce presentation
materials(Canva Al)
P> Research causes of
Marine Waste marine waste—write .
. . Social
Problem- Gemini and generate campaign .
5~6 : ; S Studies,
Solving Vrew scripts(Gemini)—create K
; S orean
Campaign campaign videos and

subtitles (Vrew)
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Session Topic Al Tools Main Activities Subjects
P Investigate methods of
saving energy—write Science
Energy— Saving Canva Al and generate campaign S
7~8 > - - L Practical
Lifestyle Gemini articles(Gemini)—create Arts
posters and videos(Canva
Al
P Write an energy—saving
Al- Generated themed story—generate
. Wrtn . . Korean,
9~10| Fairy Tale on Canva Al illustrations(Canva At
Energy Saving AD—complete and share a
digital storybook PDF
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Table 3. Shapiro— Wilk Test Results for the Normality of Technical
Creativity Score Differences

Category Statistic gf | Sienificance
(p)
Total Techm?al Creativity 0.990 I 050
Score Difference
Funcnona} Domain Score 0.989 e o
Difference
Cogmtlvg Domain Score 0.986 7 53
Difference
Affective' Domain Score 0.980 . a3
Difference

T2 2 o]
15t7] 98l o &

Table 4. Paired Sample t—Test Results of Pre — Post Technical Creativity
Total Scores

Pre Post

Categor Significance
8| M(SD) | M(SD)

) Cohen’s d

MD £(46)

Technical
Creativity 3.44 406

STOtal 0.63) | (0.68)
core

Difference

0.62 -4.74 <.001 0.69

* Note: Pre— and post—tests were derived from the average values on a

>~I

97419 ke vI3 8- A,

4.2.2 71&2] o)/ shel 20 ¥t

712 Zolidol Al 7kl skef 291715, AtaL, BiE)dE
AH-ARE g RiSHE Al ‘:‘*—13}71 ? 6H s t4
& AAIetl e, 1 A= Table

Table 5. Paired Sample t—Test Results of Pre —Post Scores by
Subfactors of Technical Creativity

Category Mlzg)) NI; &S]t)) MD t(46) Signi(t; jance Cohen’s d
Function ((3)349&) ((3);2) 0.65 -3.53 <.001 0.51
Thinking (8128) é% 0.59 | -423 | <001 | 0.62
Attitude (gjgg) Oen | 063 | 471 | ool | 069

u

Table 5 o Zo] A4 A= Egia
St S o2t Zol AAls] =oE

1) 7% 99 (Function)
715 9L AP M=3.09°A AFE M=3.74% 7}%
2 07 455t BAHCR Fou|stA AFSstdTt

(t(46)=-3.53, p<.001). &3 37| cohen’s d%+2 0.512
3+ 73 A7)0 sigdttt. ol& 35 =2 /o] Sy =
9] =5 ARk 7Iee A7Vl SR HE 9]
ojty. PAKRL ¢ 2k Al =15 ARSSHAL A2
st 59 7|50l FEEUT

MEES

2) Al 99 (Thinking)

= AP M=3.5001141 AFE M=4.09% 7} 2t

2 F07 FSAANL BAFHCE fougt ZoE ey
.23, p<.001). &3} 7] Cohen's dZt2 0.62%

7k olde] gt &3t A7]of| sttt o] AlQ] ofolH
& 7150] 5L S, A Al 5

ol 4784 7052 ofn|gict.

g (Attitude)
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o] Mgt EAH o2 goju|dt Aoz Lpelton(((46)=- o ZRAE ol tigh AR (7553 olH - 2

4.74, p<.001), Cohen’s dgte 0.692 &3k olAte] gt & Aol theh = o] 4o] IHEQI S5 AlAfett).

3t 37)0f st} o|= A QIR SS FEst 2
HE shgo] 2589] HMEHAQl 7)&d ol ol F

MY QIZX|S U TRYE shyo| XSeHe| 7|2 el ol DXl 92



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 2, 2026

43 AW ABAS 8L ZRAE s ¥ o A4 o4 BRE Fsks GIA 8 BrR )58 4 U8

uhg 24 & SgRThs). oleiet Zatg o2, MAY A3
L ESt 1T dl & H} sF£0] 7= et 7ol =9ols) 11

ZZaw 20 T FAYES Ao R YA oI s s ZRAE 7|8t 5t5o] ants o33} o] =2Jstn
o _ _ 2} gkt

2 Z8st TZAE SH5 TP o| A w71 G Q1AF 719 =

S 285t TRAE Sk ubg ol Al Sh O AT 5, AL9] ofolrjo] == ;1]_9]_;-(]_9’];&1 Aol oA

=]’ 5t Moo Asisld T =Q o Qo rlogl 7+ x £ - U=

Qo sk dES Al 2 g W8 o5 2 -

o} ot AfAL FHollM 7 2 ol LrEhd A2 AT7F 1A

So] A AT E EZEHe %a 2 e J5S 37| uj

(‘?_“—67—2]‘_5‘0] 01 = 0}0]11]01 HH]'E'-7'H Eoi'r—]/d 7]'0] Boz oH/\‘]E]\:]' o]—/\HE—% Al7 ]—/\HH st o]_olqo_le H]—LL]—Z']

2 o) A AR A AT U7F 23 A F

o j}mg PAR- . z,l;:l:]— » __ SFAIA o= HEst Aot +x2HE S Azl ol2gt

T oHE R= T MM zw Aol AT S B3 A 7F oFst o}o A
Aol olza e O%,Z]ho Qoo Apze FEARl FoA-gg Foll ATl ot ofojtjoju Al

| bl L o — -
vl 2 9kSo] HU7} 8 24 QQZlcke Alzbo] S9ict. o AFAl # A% (Canva ADE 35k, 1 3 2] O}o]qoi =
v e AT e Tl = AT A gl PAEE 2 A AT o] FubelA| dojute
Zho] AT — SHAIB - R "

AJAFSHT}, o]= s So] ATE E85to] QA4 Zﬁxﬂ_‘:—_‘ =
- Bala oolrjojg 2EH O £YWSL BT At A
A2 Zx Bl 7 A|7to] A1 9l il
e e A P
sso) Scte aerE, AAE QlEAse ofojcjo]  ° FFISH FUE L3k PBLO| Fog Aol At
l-/\: HA o] A /HEHXT(?HO y o ojgt= A8 Aol AHE A&7 24].
i S, Al 888 53 A7) 5577 3k Bz 270
o BE GAolA 7Hg 2 &vk7)(d=0.69)7 e 2

2 stySol A4 Al 7|48 AL8sto] Be ZeAE 2

‘ofoltjol & W= A dBAso] =AM HAAe, A

I:l
o?d
aCh
_0|L
rlr
£ —=

=4 oAE AFofete d 7147k NI S
214 Aoyt ATE oA 1AL o] K 5| A7t} =2lo] 9 e A4 r edcts 48E &l 71«4 wAlsiE
SRR ol 4o] BrolElo], 7oA A8 oA 2apy O T AUBEE)E AEE Sujdnt. 3] AloA 7
A3 mad 2]elo] W e Ao] AAFElSIC) A gt 2715 Folshs ZEILE g BE2 53
e P S AAstelon, Al S A4S =
& Aol digh A2 A AHe W3o], ojgle EAol tig
5. 28 9 =9 =30 o)4o] LAHU S-S Ptk of2jat Aupe xLEx
E 2B 152 T8 AAtsh=t, ¥ dFelMe
5.1 A7 22 gof TETE Yoy @&o| 255Ye] Al B8 At e
2l MAY ole LS gast T2ME sy oty = 0l AR IS vRnkal Bagh v ok, met
T2 o] 2587 63hd SS9 7|5 A FolAof u]X| A 848 AEAE 7IRE oM = ShEate] FAA Al
s RS B4 A3, e gely dA Y4 FEE AU ARG AAH 2ERE gl Y8 2
£ APd Zatel Hlsh AFE Aol A EAZ 0 R gejulahy 27T ATH6]
FAEQon, Z7F o|ate] &3t 37|17} EelEQict. o= A, 715 BAAM ] F2F ¢ Fattel] wieh sjA{ojct
714 Foldol An @ Bl % odoja] Solnjet e B 7le VA Et 22, 23 B 2Y 5 AAH 24 =
gon), ol AF AAH )Y Zuwe] Pl wralg x  TEE EFSE AULR, £ A7eM 834371 d =051
25t o) ZaFA A 2 9leS AJAFSHT) o] 27+ 43 7} golE|}et. o] mg 18 7]7to] 3%
shol g9l Ang ey, 75 Po(d=0.510)4 = Ml WRLSelE Eetal I8 £0) 715 Bel
L z7b 2z g3 e T, AFT ge(d=0.62)nt B  TOlRlE= AniSteh ohek AbLElE ool Hls] axta
T 9Joi(d=0.69)0| A= =7+ o]ake] &I} 37)7F elgle]  ZI7FAATAH R WAl et He, AP e Alsol of
RE EAHoz golust spato] et E3] apm w olHel R A HACIANE 2 Eae FAN 22
Bl gooA] ATjHoz =2 &3t 377} watE He A& 2 AAA] L o] HEEA Q1 Ago] 9 41E
ouizozm m2AE 7|ul sh&oA] Z|E Gato] nj=  HhE ARS AJARRITE of= AT 7|WF ZEAE Shgo] BE
o] 2 uj, A ouALe ges maAE staoa] Al /EH B 245 LS FEATIAE goH, Ve
7} ofolt]o] Aol Lol Mol s, A7tel @ = e AsHE YA e B Az ZEato] o=l A
2k m=ug Ao M shsAte] SAbY Abmsh 2] O BRYS ANIRIT H ok Zei Al 3 Aake &
Gzt dAo| 27tH0 R J|odRS A S AAtsth o] 78 BACIAE FHAQl st wAatel A|elo] Bagho] 1t
L og&atso] Y ol B S =3 ofojtjol= pxg  EHH2D, o= AHF AT BE —’F%‘C’ﬂ/ﬂ wARe] 2
317 A Ztalels THHoA =o Bolr 2 Holrp Mey of At /NI A Aol Fstrkal Bargh A9 Ao A
To] AvetE Ax|otn], HYY QFA o] zFYe] g FHehE IHTTH2A]

¥ QIZX|S BB mEHE sta0| £S8H0| TS Heol4ol 0jxls By 93



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 2, 2026

El
Ho
2

AL

27 el

T

w
e~
e K

o DlO
B
}1_‘

o
A
=)
P
ojn o
i)
)
;%
55
£
Bl

o o
2
2

ox
)
2
oZ
ox
ol
O
okl
N
olr
f

_,_
e
am

N
4H
fu
ofm

ol
ol
9
U e

ok

,ﬂ
oz
S ©
et
>
tlo
mjn
rlr
o

[e]
b 1o
o T
[¢]
)
[©]
e
)
&
i
i)
fo
)
ox o

.

ox
o pl o
k

B

o N
1o

2y
R
o

[o]f}
-

off

)

¥
il
i)

ol
ol
rlr
o & 1
>~ O}(j_,
P FU[O
=
2
|o
N
Aot
i
ok
nls
39,
Euie
it
)
i
[m 1o

o R

olr
{8
i)

iin

ol it
o

fual H
N

et

2

1]

fru

1]

o

olr

o

o
ol

N

3
>
Bl
Ho

[¢]
ol
ko
ox.
O,
oy
N
rin
o
s U
)
Bl

o
_t;]‘
&
I e

[
of
[H

o
4>
o
N
10 - m o
R
ug
N
>
N
N
[e]
i)
rC
ol
)
N
>
o)
N
>
e
2
N
-
i
>

oz rr
il

o]

-

s

of E3HA %1 ALY /)5S FelHOE BE
2 AAjslo stel, Al ZE3t 22)H A%}

Aok AAS m4Etg AAZE E

4
50
N
Ju
o 4

Jo o2

S oo/ e o o S A T U A
II.I)' _lgl',
1o o=
|
ofl

o
ol
2

_o|L
fu 2

£
i
>~
2 oolo
lo

e
o or r&
-4
rr
L
ne
i)
1
>
>
R
|
>
>

ot
oL

o rlr 32
2

=
)
lo
fru
e,
L
oy
ot
ol

lo
S
g -
30 2 i

o ok 2
.lholl
Ir &
> 10

N
>
uor

o
D
R

o BNy T

2

o
2
2

oz
AN e 2 ox N orr oY oz

o 40
2
e
o
Y
2
e
o
e
I
n
re
4 o
o
)
2
>
Lo

4 ooz T
ol
L)

r
2
)
2

o fo oX & ot off & oN ox
I

i
)
°

T
4

M g
|o

fu

M

>,

i
=
o
Kul

of! ook
re
4
2
X
Ir
o
ojo
i)
my *
rlo
fT
e
(o)
e
fo
_O'E

Lo Y o ol

1_‘
oZ

=0
g

ox 4 1A

i
)
olr

mo i 2 o rlr oz

X
@ 0
o
=
=
ol
ol
rlr
ol
By
> r
il
.

. é O
mu
olm 2
:oll:r
>
—

o 10 mX

N
ujn
o2
=2
_o'ﬂ
2
oo N
o
:IOL
[e)
e
iu)
il
YU
&=
ok
B

1o
ox
5
2

;L8
ol

)
=
2~
>
k1
i
o
flo
ra
ot
r >
e

e
0
e
=
ol
o
o
o2
ofr
oL
=
2
ro,
)
)
re
-
O_'_,
rE

ol
2L
f

19 o
ox
4
T

Ol
odt

B oo ol ¥ ol ot ox

LN
u
of
:?L_'.
o
N

M e

21z
[0 ok

oo M
rh fo
re
-

i
Am

ox. rft
It lo

[o]
_

iy ox
i
re
-+
m
i)
1o

ot
)
lo
E
™

> Ru
O,
fo
4
ri
2
Hre e
U
rlr
]
z

[o ofy

L
ko
ol
ol
ox
[
ol
ox ™ K
Ko of Ho
° o=
ofr i
2 iy
ol
ol
2
HU oxl o m> o
oN X N o> 2 o
o morC ¥ Horlr o

f
[H Hr >

1
g
E‘
B
G2
32
lo
g
>~
ox
ox o 1o
ro
B

/> ook
o
o
£
1o
N
i
)
_>'~l_', 0:;
0
]—_] 0
=)
Buj
H1
of
_1\9;

=
>

2 10 0@ kI ¥Q > o
re
4
e
2 rhn
f
qz
T
i
= e

an
o & Qo) A

fr 2 B

o2 ol

o

>

oN

ol

¥
[

>
n)
i
£
=
_0|L
)
El
Ho
ol
o
o
=
e

obd, QIzke] Fo|HE FEAYIE FUH £72 4T B
830k 22 ZesH AARGITh Qo Ro] 25WEE Al
2§ o FAQ) Fol4 ZASE 2L A0l B
she W2 Loltol 3 Zlolch

[1] Park, J,, Gil, J. (2020). Edutech in the Era of the 4th Industrial
Revolution. The Transactions of the Korea Information
Processing Society, 9(11), 329-331.

[2] Kim, B., Choi, I. (2025). An Analysis of the Collaborative
Problem-Solving Process Between 5th Grade Students
and a Generative Al-Based Chatbot. Journal of Elementary
Mathematics Education in Korea, 29(2), 117-145.

[3] Cho, E., Lee, S. (2024). Study on the Patterns and Attitudes of
Elementary School Students in Utilizing Generative Artificial
Intelligence in Classroom Settings. The Journal of Korean
Association of Computer Education, 27(4), 21-39.

[4] Shin, M. (2019). Effect of primary school project-based
learning (PBL) on active learners' academic achievement.
The Journal of Learner-Centered Curriculum and Instruction,
19(7), 813-830.

[5] Pyo, S. (2023). A Case Study of Utilizing ChatGPT as an
Assistant Writing Partner in a PBL College Writing Course.
The Journal of Learner-Centered Curriculum and Instruction,
23(24), 447-466.

[6] Shin, J., Park, P, Bae, Y. (2023). The Impact of Prompt
Engineering Education on Attitudes of Elementary School
Students toward Al Journal of The Korean Association of
information Education, 27(5), 635 — 644.

[7] Kim, E., Lee, S. (2015). The Effects of Elementary Practical
Arts-Themed STEAM Educational Program for Elementary
School Students' Creativity. The Journal of Korea Elementary
Education, 26(2), 139 - 156.

[8] Lee, J., Joeng, Y., Suh, S. (2023). Exploring Educational
Strategies for Enhancing Creativity Based on Generative
Artificial Intelligence. Journal of The Korean Association of
information Education, 27(5), 611-623.

[9] Lee, J. (2024). Exploring Art Educational Use of Image
Generation Al as an Art Making Tool. Journal of Research in
Art Education, 25(3), 65-79.

[10] Kim, J., Kang, D., Ko, Y. (2023). A Study on Educative
Utilization of Generative Al - Focusing on ChatGPT
Utilization. Journal of The Korean Association of information
Education, 27(6), 691-704.

[11] Park, K. (2025). Impact of Creating Science Storybooks
Using Generative Artificial Intelligence on the
Computational Thinking and Self-efficacy of Elementary
School Students. The Journal of Education, 45(1), 221-233.

[12] Shin, D,, Lee, Y., Noh, W. (2023). The effect of creating an
English storybook using generative Al on elementary
school students’ learning motivation. Journal of the Korea
English Education Society, 22(4), 177-196.

[13] Lee, J., Kim, K. (2025). The Effects of Generative Al-
Based Education on Elementary School Students'
Communication Skills: A Case Study of Communication

3

%
og
re
ot
R}
or

ot
ol
|H
Hu

X

m

gl
i3
k=3
B
on

ﬂ
0=
1o
N

5 goldo ojxl= FF

94



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Volume 29, Issue 2, 2026

Program Using Wrtn. Journal of Creative Information
Culture, 11(1), 1-11.

[14] Kim, D., Lee, U. (2025). Exploring Curriculum Directions
in the AI Era Through Student Agency. The Korean
Journal of Educational Methodology Studies, 37(3), 219-
246.

[15] Ha, S., Kim, S. (2024). Development of Al Convergence
Picture Book Creation Class Program to Improve
Creativity and AI Value Recognition for Elementary
School Students. The Journal of Learner-Centered
Curriculum and Instruction, 24(24), 811-838.

[16] Cho, S., Lim, M., Im, T. (2021). The Effects of Project
Based Learning on Learners’ Creativity and Problem
Solving. Journal of Practical Engineering Education, 13(1),
213-219.

[17] Lee, J., & Lim, G. (2018). The mediating effect of
collaborative regulation in team project-based learning:
Focused on relationships among collaborative self-
efficacy, shared mental model, and satisfaction. Journal
of Educational Information and Media, 24(4), 805-831.

[18] Jeong, M., Jang, S. (2013). The Differences among
Achievement Goal Orientation, Academic Achievement
according to Elementary Gifted Student' Academic
Failure Tolerance and Self-Determination. The Journal of
the Korean Society for the Gifted and Talented, 12(2), 69 -
91.

[19] Kim, H,, Lee, Y, Go, L, Gil, Y, Kim, Y., Jang, H. (2023). The
Effects of a 3D modeling Invention Education Program
on Elementary School Students' Technological Creativity
and Interest. Journal of Korean Practical Arts Education,
36(1), 103-127.

[20] Choi, Y, Jeong, Y. (2020). Development and Validation of
Technological Creativity Self-Assessment for Elementary
School Students. Journal of Korean Practical Arts
Education, 33(4), 41-60.

[21] Kim, J. (2011). STEAM-based convergent education
and energy education. Proceedings of the Korean
Environmental Education Conference, 2011(7), 157-159.

[22] Kim, D., Ko, D., Han, M., Hong, S. (2014). The Effects of
Science Lessons Applying STEAM Education Program
on the Creativity and Interest Levels of Elementary
Students. Journal of the Korean Association for Science
Education, 34(1), 43-54.

[23] Kim, M., Choi, S. (2013). The Effects of the STEAM
Project-Based Learning on Students' Creative Problem
Solving and Science Achievement in the Elementary
Science Class. Journal of Science Education, 37(3), 562 -
572.

[24] Lee, J., Kim, K. (2025). Elementary School Teachers'
Perceptions of Generative Al and Prompt Engineering
and Strategies for Field Implementation. Journal of
Creative Information Culture, 11(2), 185-199.

[25] Kim, Y. (2018). Exploring the Applicability of Maker
Education Theory to Practical Arts Education at
Elementary School. The Journal of Practical Arts
Education Research, 24(2), 39 — 57.

b

jict
et

N
=
w
[
o
4
El
1o
e

9|_}

& hny2000k@naver.com

ESIE

(BSSHAAR
20241~ 347} St m eIt m XS B S}
BEATEE

XA

20144 BFDRCIT ST}
202414} BT
T DRI

o
El
El
4o
{mi
o
o
>
oo
1%
El
Ho

2eE0F: QIBAIE Belus, AREuS, B WS
(]

kojh923@hanmailnet

A X

2016\ BFD]CHSD £S4DR T}
- 20241d~3ixY ZYCHlm DBEHH ABBIDS
SERESTNEES

D 2Hel20f: QI5X|s 82us, ARHUS, FEUS,
Sl
& nabikz@korea.kr

ANES

20ME HFEnIOefy XSnKt

- 2023 SEHTHSt W SR AISYUSHES
(EnESSIZSIN))

2024 ~3Ax) BTy UBce T]s- gy
WETS gAY

RN aRIEoN SR mE e E e mEs R T
i
& sinjo8639@naver.com

¥ QIZX|S BB mEHE sta0| £S8H0| TS Heol4ol 0jxls By

95



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

A7z

- 1998 KAIST ®7|SIF A 28t} (Z8tAf)

of

- 2000 KAIST FAFIAIS I ZEHAAY

- 2019 KAIST 7| %FX- 28 (Ph.D).
-2000F~2005'E LG H|O|E AT

- 20055~2020'E ETRI A& MUARR

- 2006'A~24TH ITU-T SG11 Rapporteur, Editor
<2022\ 3~AHK SIRAIS R NS AT A AT
2024~ nRYRY AR

= o

Y EOF: ASASEY LR, ALK A,
s oXdRE, detetd
kr

E
& kimkh@knue.ac

Volume 29, Issue 2, 2026

sh&0| =S5Hdol 71&X Foldof ojx|= S

96



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 2, 2026

1=}
ns
(&1 Z2AE 9% 47 29 CE 5 7167 ol o9 R ARAT FA A SRE A7)
A o} 8 5 _ o o]5l2 s
47 @A Design Content T 1\22—57%) I\/?(}STD) Bt Zpol|  t(46) 11--(45.1? Cohen’s d
2o | D EE 1RCIEA 394, 499 2345, w3t w p
W #4) s | 309 | 374 B
® | oA a4 9 meag A 9e 44 (Function| (0.84) | (@9g) | "6 | “333 | <0011 031
D Z2HE 5 FX(EA A4 — A Y g5 — Al 3.50 4.09
ut = -
65 A2 A - 34 9 Dol B AR 2213 (Thinking| ©.70) | (7)) | 0% | 7423 | <001 ) 062
44
04 kel | et | e | e | coon | 069
o | D REE R0 i Rt he B H4E A = :
W b as e 29 ans wastel ey S ne
(E 2 A4 IFAS B8 ZRAE sk
Bl A Al =7 Fa g ik’
b l7 a7l BAIS ZA
AgAFoE ragdees d9e )
12| mpe | Camva Al sl ZAE AN Q| ol
&5 Gemini e NEE & AL5]
i b o) G Al
(Canva Al
b 0jof 21917 ©A) 47
ofole]o] HajdlAET
34 gl A]2] | Canva Al (Gemini) — AI2 T A] o] | st
A7 44 | Gemini | v|7 A% ol

» o]m]z] A4 (Canva AD) —
AA EE A= Az

B afleF 22 7] 24 99l

sug) I Gomini | @ 24— A AR A | A
Sael | Vrew 1] @ 24 (Gemini) — 3| o]

o1 G/ A Az (Vrew)

P oz Ho gy AR
olz] deF | Canva Al | & — AIZ o|u|z] A4 & | st

T8 amam | Gemini | o9 7R 24(Canva | EH
AD - 5Hi B
p s HEE FAZ Al &
9~10 A7} THE HE Ef AHFHE) - FHE | o]

&7 53} | Canva Al Al 1% A4 (Canva AD) —| bl&
53k PDF &4 2 T

1

<E 3) 71&3] Fod A Aol 229 A B4 A3 (Shapiro-Wilk

Test)

T BAF ZH = (df) +2gE(p)
Qf] %:’Cj}?} 0.990 47 959
40 Ej G 0.989 47 942
Ah Ei G 0.986 47 853
= %}j G 0.980 47 583

(R 4) 714 o A A AR Abg AAF A EE e )st)

Ad | ax

x x L .
T2 | MsD) | mespy |BE | 149 | 7)™ (Cohen'sd
7144

2o 3.44 4.06
A 0.63) | (0.68)

A% Al

0.62 -4.74 <.001 0.69

* o) AR AR S AR BRalo 2 AEESLe.

¥ QIZX|S BB mEHE sta0| £S8H0| TS Heol4ol 0jxls By 97



	생성형 인공지능 활용 프로젝트 학습이 초등학생의 기술적 창의성에 미치는 영향
	요약
	ABSTRACT
	1. 서론
	2. 이론적 배경
	3. 연구 방법
	4. 연구 결과
	5. 결론 및 논의
	참고문헌


