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ABSTRACT

This study aims to develop and verify the effectiveness of Al convergence
education on the topic of ecological and environmental education in middle
school mathematics, in order to expand the future educational base and lay the
foundation for sustainable development education. Therefore, a rapid prototyping
design based on the ADDIE model was used to develop the eighth round of Al
convergence education programme based on mathematics. It was applied to 98
students at A Middle School in Gyeonggi—do. To analyse the effectiveness of the
programme, pre— and post—tests were conducted. First, to measure the quantitative
changes, we checked the affective characteristics of mathematics, computational
thinking, attitude towards the environment, Al competence, and interest in AL The
results showed positive effects on all outcomes except confidence in mathematics.
Secondly, we conducted word cloud and topic modelling to identify qualitative
changes. According to the word cloud, keywords such as AI, mathematics,
environment, project, and activity reflect that the programme is an Al convergence
education in mathematics based on the environment, which shows that students
understood the programme content well. The themes of the three topics found
through topic modelling confirm that students perceived the programme as
valuable, interesting and useful. The above results suggest that changes in teaching
and learning methods, application of mathematics education values and daily use,
and development of comprehensive Al competence and interest measurement tools
are needed to disseminate Al convergence education in mathematics.

Keywords Al convergence education, mathematics, Al competence, mathematics interest,

attitude toward the environment
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* Program evaluation
- a quantitative evaluation
- aqualitative evaluation

N Goal setting ~ * Task Analysis
* Learner Analysis * environmental
analysis
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+ Operation of the Protaype evluaton * Learning objectives, teaching
"Mathematics-based Al * aneperteidluation e > method design
Convergence Education' + pilot operation * Prototype development (repeat)
| program in the 8th session + Evaluation Item Design
N

Development

+ instructional materials for instructors
+ instructional materials for learners

Figure 1. Program Development Process
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Table 2. Designing Al convergence education based on mathematics

Teaching
Lesson |and Learning Content

Method

Create a scatter plot and analyze the
correlation between greenhouse gas
emissions and average temperature based

1-2 ALSW on actual statistical data.
Develop an artificial intelligence model
to predict future average temperatures in
South Korea.

Explore the impact of environmental
changes and climate crises on human rights
when global temperatures rise.

Computer ,
3 mpu Calculate our team members’ carbon
Utilization .
footprints.
Investigate and present carbon—neutral
practices for each team.
Understand the principles of artificial
4 ALSW pracip

intelligence (using Teachable Machine)
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Teaching
Lesson |and Learning Content
Method

Introduce PBL, define problems, and
5 establish team plans.
Engage in individual learning.

Complete the first draft of the group’s
PBL program development plan.

6-7 Share ideas within the group.
Develop an artificial intelligence algorithm
to promote carbon neutrality for each team.

8 Present and evaluate the projects.
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