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Abstract This study aimed to develop an SDGs-based Al creativity and character education program and
to examine its educational effects on middle and high school students. The AI Creative Design On
(#)-Namu Project was designed as a TDCD (Thinking-Designing-Creating-Doing) project-based learning
model in which students explored social and environmental issues and designed solutions using Al tools.
Pre- and post-tests were conducted with students from six secondary schools in the Yeongnam region,
and paired-sample t-tests were used for analysis. The results showed significant improvements in
students’ interest in Al, creativity, character, and Al problem-solving skills, with large effect sizes.
Strong positive correlations among core competencies were also identified, indicating integrated
cognitive and affective development. These findings suggest that SDGs-based Al education can serve as
a future-oriented educational model that promotes socially responsible and practical problem-solving
competencies beyond technical skills.

Key Words : SDGs, Artificial Intelligence Education, Creativity and Character Education, Project-Based
Learning, Problem-Solving Skills
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(Table 1> Program Development Process

1. Needs Analysis and Direction Setting

Review of domestic and international studies on Al, creativity,
and character education; identification of alignment criteria with
SDGs; analysis of middle and high school students’ levels and
regional digital accessibility; establishment of core development
principles

2. Program Structure Design

Introduction: pre-learning video and problem awareness;
Exploration: data collection and analysis, emotional and ethical
inquiry; Design: planning Al-based solutions; Creation:
development of chatbots, emotion models, and design outputs:
Sharing: presentation of results and reflection

3. SDGs-Based Theme Integration

SDG 3: Good Health and Well-being (Emotion and Mental
Well-being Challenge); SDG 4: Quality Education (Al Learning
Assistant and Career Support); SDG 11: Sustainable Cities and
Communities (Empathy City Re-Design); SDG 13: Climate Action
(Carbon Reduction Challenge

4. Content Development and Review

Review by teacher advisory group and Al industry experts;
difficulty adjustment based on field feedback; preparation of
alternative tools and materials considering differences in school
environments

2.1.3 B2 &

(Table 2)= & JAFoA &5 =2 7280 Aukz
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o

(Table 2) Overview of Program Implementation

Session| Program Title Instg\‘u)tlon Main Content
Al Carbon Explqratlon of causes and solutions
- Sunhwa |to climate change through data
Reduction S .. . - :
1 . Girls analysis; practice—oriented learning
Design o - ;
MS(20) |to reduce carbon emissions in daily]
Challenge life
Al Learning Design of an Al-based learning
2 Assistant Career| Chilwon | assistant using learners’
Support HS (55) | self-diagnostic data; integration of
Challenge career exploration and Al practice
Al Carbon Data-driven investigation of climate
3 Reduction Namil change causes and solutions;
Design MS(40) |implementation of carbon reduction
Challenge practices in everyday contexts
Analysis of urban emotional
Al Empathy City| discomfort using news and emotion|
: Bulguk X . :
4 Re-Design MS(60) data; project-based reconstruction
Challenge of urban spaces for empathy and
recovery
. Exploration of personal emotional
Al Mind B ) X
Temperature Ungsang states using emotion data; )
5 - Girls’ development of Al-based emotion
Protection L I )
M S(30) | prediction models; visualization of
Challenge : .
emotional causes and expressions
Al Mind Investigation of emotional issues in
6 Temperature | Samsung| daily life using Al; comparison and
Protection MS(30) |analysis of human and Al emotional
Challenge responses

*MS : Middle School
*HS : High School
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{Table 3) Reliability Analysis of the Measurement

Scales
Scale No. of ltems | Cronbach's a
Program Effect 5 .86
Curriculum & SDGs Alignment Effect 4 .88
Core Competency Variables 15 .84

222 Xtz 3 4

2 dvo) Am 44 220 29 A3 4 A4
5 HHoA olRolFoH, HFAHY ARE BT T
Hale 33 Az A= A5 o) AA
L oS gl vt AR R A=t

AR, 223 =9 SANA AR AARE AR
ok AR AR SIS AT ElEEA], Feold] EAEAY,
A4, AR Y 57 T I WY 27 =S
elsty] s Be o] g e AP

A, 2203 = A A HARE AATsIH
A AAbE TY8 £ HECE AlFSt] ARI-ARE
g} v} THSRES shglom, SE g FER
HlolElE wigsto] £A4le] Hode Shuslrt

A, 2200 G A FolA At =Y Fod
TS St TR Y Fol o, EAlENE 2
%, B T4, ZA-ARH N & 2203 a3kE 5

#

Mt o Was BY VN 4R AAHoR /|85

BE AT 57 2L 47eeE 2550l 19H
ok S W HIAE o AT Fol FoME A
of HjRstE AW FOE W Folg A % Fo] A
PEiglon, BE gL oy qestel Al A8 R
L olmg FHRE /1S5 Qolth B S AR
L A7 B4 ool B8 gk HE| wAshL
AT Holxt B o AAYRES AT B WY

2 A3 E4src

2.2.3 Xz =8 Ched

2 zzaddes 27 9
Aol olstolrt. 2ot & A7) Avf EA2 AR-AL
T AEd 2R SET e Hdes #asiele,
A EE AR AR F SR 3E0] rE AlElet
=l SH AHEIE ARt F 16082 2F 24 W
Az A8 olF SA E4de o] T F3E %
AEAE AT 13499 A=E B85 (Table
b= AT iAol dutr B4 B stugER
Tkl AAsiaL ok

(Table 4) Participants’ General Characteristics

Category N %
Male 60 44.78
Gender
Female 74 55.22
School Middle School Students 88 65.67
Level High School Students 46 | 34.33
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{Table 5) Pre-Post Test Differences

Pre-test Post-test

Variable ¢ Cohen’s
M£SD MSD d
ltem 1 3.45+ 58 412¢37 | 24.480%% 1.38
ltem 2 3.02+.52 40843 | 33782+ 222
ltem 3 3.29+ 50 461£31 | 44107 3.17
ltem 4 3.49+.37 4711426 | 38.211% 1.94
ltem 5 3.35+.73 401£.41 | 25603 1.12
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(Table 6) Pre-Post Test Differences

Variable P;;;eDst PT\ZLQSSt t COhc?nYS

[tem 1 3.25+.62 4.25+.36 31.822™ 1.97

[tem 2 2.95+.58 4.20+.39 36.910" 2.53

[tem 3 3.10£.55 4.58+.33 42487 3.26

ltem 4 3.28+.49 4.40+.35 39.2157 2.63
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(Table 7> Pre-Post Test Differences

Pre—test | Post-test
Variable t d
M1£SD M+SD
Al 3.25:.55 | 4.15£.40 | 203177 | 1.60
Creativity
Al 330850 | 420£.38 | 18942 | 1.52
Character
Al
Problem-Solving Skills 3.22+.52 | 4.25£.35 | 22.105 1.71
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(Table 8) Correlations

Variable 1 2 3
1. Al Creativity 1
2. Al Character 72" 1
3. Al Problem-Solving Skills 78" 75" 1
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