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ABSTRACT

Modern society is facing serious problems of climate crisis and ecosystem
degradation. To solve these problems, a fundamental “transition” of behavior
and mindset is needed. This study developed an ecological transition education
program based on generative artificial intelligence and tested its effectiveness
on 38 students in grades 5-6 at H Overseas Korean School in Vietnam. Based on
the ADDIE model and the Design Thinking process, the program was designed
to help students come up with creative solutions to reduce plastic consumption
by using generative AT tools such as Magic School AI, Luton, and Canva. In
particular, students collaborated with generative Al to materialize their eco-
friendly ideas and demonstrated high levels of engagement and creativity in the
real-world problem-solving process. The results of the study showed positive
changes in students' ecological literacy and attitudes toward Al, and high
levels of satisfaction with the program. In conclusion, this study demonstrated
that providing a learning experience that integrates Al technology and
environmental issues can contribute to the development of ecological citizens.

Keywords Al Education, Generative Al, Ecological Transition Education, Ecological
Literacy, Environmental Education, Overseas Korean Schools
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Figure 1. Types of Generative Al
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Table 2. Age restrictions for generative Al and whether it can be used
with elementary school students(2024)

Generative Al Age restriction Utilization status
- Prohibited for use under Elementar
ChatGPT the age of 13 v
. school students
- Parental or legal guardian
- are not allowed
consent required for users 0 use it directl
under the age of 18 u oy
Wrtn - Parental consent required May be used with
for users under the age of consent from a
& 14 legal guardian
* Prohibited for use under Flementar
SUNO Al the age of 13 Y
. school students
- Parental or legal guardian are not allowed
¥ Suno consent required for users X it direct]
under the age of 18 O use it directly
. May be used
Magic School | - Users ungler tlhe age of 13 under the
. may use it with consent supervision and
H rl: from a parent or guardian pe
. b guidance of a
: (including teachers)
teacher
- Users under the age of 13 May be used
Canva may use it for educational under the
purposes with consent supervision and
from a parent or guardian guidance of a
(including teachers) teacher
CLOVA X Elementary
- Restricted to users aged 19 school students
and above are not allowed
CLOWAY to use it directly
Gemini - Only users aged 13 and Elementary
above can sign up for a school students
Google account (14+ in are not allowed
&mi Korea) to use it directly
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Table 2. Definition of Ecological Transition Education from the City's
Environmental Education Planning Document

Office of
Education

Definition of Ecological Transition
Education

Education based on environmental
education as defined in Article 2,
Paragraph 1 of the "Act on the Promotion
and Support of Environmental Education,"
which aims to pursue a comprehensive
transition in individual thoughts and
behaviors, as well as organizational
culture and systems, for coexistence
between humans and nature and a
sustainable life.

Seoul Metropolitan
Office of Education

Education that responds to climate
change and environmental disasters, and
pursues a comprehensive transition in
individual thoughts and behaviors, as well
as organizational culture and systems, for
coexistence between humans and nature
and a sustainable life.

Incheon Metropolitan
Office of Education

Education that responds to climate change
and environmental disasters, promotes
coexistence between the environment and
humans, and drives ecological transitions
at all levels for a sustainable life.

Gyeongsangnam—do
Provincial Office of
Education
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Table 3. Basic information about participants

Composition of articipants Total
Male Female

Gender

21 17

38

Sth 6th
Grade

18 20
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Table 4. Overview of the Lesson Program

Topic Learning Content
Activity 1: Exploring the connection
between "me" and the ecological
Exploring environment
connections - Use Padlet Sandbox to explore the
1 between connections between humans and the
myself and ecological environment
the ecological Activity 2: Is humanity at risk if the dodo
environment bird goes extinct?
— Learn about the impact of biodiversity
on humanity through a video
Activity 1: Habitats destroyed by the
climate crisis
Animals are - Watch a video about how animal
losing their habitats are being destroyed by the
2 homes due to climate crisis
the climate Activity 2: Meeting Al team member Dr.
crisis Reina (Magic School)
- Learn how to design a LEGO robot
using Generative Al in Magic School
Activity 1: Designing animal habitats with
Spike Essential
Using LEGO - Discuss with a partner how to create
3 to create animal habitats
habitats for Activity 2: Assembling animal habitats
animals with Spike Essential
— Use Spike Essential to create animal
habitats
Activity 1 Convenient choices lead to the
climate crisis!
Choosing - Learn about everyday examples of
4 inconvenience convenient choices that cause the climate
to prevent the crisis
climate crisis Activity 2: What choices should we make?
— Plan and present sustainable and eco—
friendly lifestyle choices
Activity 1 Plastic, the main culprit of the
climate crisis
- Wiatch a video about why reducing
Understanding plastic consumption is more important
5 the value of than recycling
using less and | Activity 2: Learning about examples of
using wisely reducing plastic use
- Explore examples of restaurants and
stores in Vietnam practicing plastic
reduction
Activity 1: Learning how to use Generative
Al responsibly
- Learn about the ethical issues that may
Brai . arise when using Generative Al
rainstorming | -y tioning techniques to get desired
eco—friendly carn ques & techniq g
6 ideas to answers from C_}enerat[ye Al )
Activity 2: Brainstorming eco—friendly
change our . .
lifestyle 1deas‘to change our 11festyle oY)
= Think about local environmental
resources and their characteristics
Use Magic School to generate eco—friendly
ideas
Activity 1: Brainstorming eco—friendly
ideas to change our lifestyle (2)
Developing - éearn hqw ltAoI generate images using
eco—friendly Uengatlve devel friendl
7 ideas fo ~ Use Ryutten to develop eco-friendly
change our 1d.ez.3s quther . .
lifesty] Actlv1ty 2: Creat}ng a presentation for
ifestyle
eco—friendly business plans (1)
— Use Canva to create presentation
materials for eco—friendly ideas
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Activity 1: Creating a presentation for

eco—friendly business plans (2)

- Use Magic School to get feedback on
presentation materials (e.g., typos,
awkward expressions, vocabulary)

Activity 2: Presenting Al future

entrepreneur projects to save the Earth

— Listen to other teams' presentations,
provide feedback, and make revisions

Sharing eco-

8 friendly ideas

to change our
lifestyle
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Table 5. Comparison of Pre— and Post—Test Results for Ecological
Literacy in the Experimental Group

Test M SD t p
Pre 3.986 | 0.509

Ecological Literacy -4.327 | 0.0001
Post | 4.298 | 0.479
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Ecological Pre 3.558 | 0.864
Citizenship -4.804 | 0.000
Awareness | Post | 4.074 | 0.786
_ Pre 3.684 | 0.691
Beo ~3.761 | 0.0006
S| Frendliness | poge | 4047 | 0.665
u
b Pre 4.546 | 0.519
: Recognition of
i Human—-Nature -1.504 | 0.141
o | Interdependence Post | 4.664 | 0.482
g
0
£ | Awarenessof | Pre | 3789 [0604 | [
I} Nature's Rights | pose | 4211 | 0578 | ’
e
S | Environmentally | Pre | 3.729 | 0.622 ~1817 | 0077
Friendly Actions | pose | 4.053 | 0.603 : ’
Pre 4.316 | 0.601
Respect for Life -1.885 | 0.067
Post | 4.684 | 0.540

*p<.03, p<.01, *p<.001
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Table 6. Comparison of Pre— and Post—Test Results for Attitude
toward Artificial Intelligence in the Experimental Group

Test M SD t p
Attitudes Toward Pre 3.342 | 0.407 ~3778 | 0.0006
Artificial Intelligence Post | 3.692 | 0.486 ' ’
Emotional Pre 3.465 | 0.84
g | Interaction with -2.275 | 0.029
; Al Post | 3.886 | 0.799
b - Pre 3.868 | 0.737
. Chara;terlstlcs -3.606 | 0.001
a of Al Post | 4.421 | 0.599
t
. . Pre 3.77 | 0.591
o Interagx(l)n with -3.606 | 0.401
g Post | 3.895 | 0.739
o
¢ | Social Impact of Pre 2171 1 0.629 ~1971 | 0.056
| Al Post | 2.467 | 0.857 | '
e
ot Pre 3.592 | 0.787
s Comn}uhm[ilanon 2338 | 0.025
wit Post | 3.987 | 0.642

*p<.05, p<.01, *p<.001
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Table 7. Program Satisfaction Survey Results (N=38)

Ques Percen
o Content Response Frequency tage(%)
Strongly
24 1
Wias the Agree 63.16
AI—baged Agree 12 31.58
ecological
1 transition Neutral 2 5.26
education Disagree 0 0
program
interesting? Strongly
. 0 0
Disagree
Wias the Strongly
difficulty Agree 18 4737
level of the
Al-based Agree 17 44.74
2 ecological Neutral 3 7.89
transition .
education Disagree 0 0
program Strongly 0 0
appropriate? Disagree
Strongly
Did this Agree 17 T4
_ brogram Agree 19 50.00
increase your
3 interest in Neutral 2 5.26
ecological X
transition Disagree 0 0
education? Strongly
. 0 0
Disagree
Siongly 14 36.84
gree
Did this Agree 17 4474
program
4 increase your Neutral 7 18.42
interest in Al .
education? Disagree 0 0
Swongly | 0
isagree
ApA 2 2 e achel aYche Sge
el 42 344 eHoR BT AE A%E B4
ot 2233 Fujes & 4 e 19 EFolA 94.74%
sdgo) Zeae Fulgsl L8 o 4 Atk o
m2 3] A7} ek ahge) Bye Bolrks 34
QI AER AT 4 k. hees Z23 ol A
e g 4 e 29 BFgollA] 92.11%2] S0l =2
°] Gol =2 A5}tk Hohgr). ol Zeaale] yo
7 R 7k shae] ol wokths AL mojEr)
goz geusage] BAE Wals & 4 9le 3 B
oA 94.74%9] Y50l FHA o HHS 233
WERB IS B RS ATHoR 2UYSS o
Stk Fhgo2 BB BAUE WkE & 4
= 4 EFollM SHHR 2 81.58% = I3 AL
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43 =Z239 &5 ANE
F 22 et e g Atolo] AANZE &
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Expressing connections to the ecological environment using Pad let Sandbox

Representing animals and habitats using Spike Essential (block coding LEGO toolkit)
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Developing eco-friendly ideas using Magic School Al, Wrtn, and Canva

Figure 4. Student Activity Products
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