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[Abstract]

Recently, a variety of Al education programs have been actively developed in elementary schools, but
most are based on supervised learning, which may lead to the misconception that "machine learning equals
supervised learning." In contrast, reinforcement learning mirrors human learning processes and can be
effectively demonstrated through games. This study applied reinforcement learning to an Al education
program to promote more positive perceptions of Al among elementary students. The 2022 revised national
curriculum was analyzed to design the program, and a side-scrolling web game was developed to help
students experience the role of an agent and understand reinforcement learning principles. The program was
implemented in two 6th-grade classes: one received the reinforcement learning-based program with the
game, and the other participated in a conventional Al education program. The results showed that this
program positively influenced students’ attitudes toward Al technology.
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II. Preliminaries

1. Reinforcement Learning
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Table 1. The Three Main Areas of Machine Learning

Category Characteristics
Supervised
P . Learns from labeled data.
Learing

Unsupervised

. Learns from unlabeled data.
Learning

Reinforcement Continually learns by rewards and

Learning punishments.
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2. Related works
2.1 Related works on AI Education Based on
Reinforcement Learning
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Table 2. Related works on AI Education Based on
Reinforcement Learning

Author Reinforcement Target
& Year Learning-Related Content Group
Activities implemented in four
Shin, sessions using simple games Elementary
Cho with executioners and strategic | school
(2021) animals to introduce students

reinforcement learning

. Introduction of reinforcement
Kim, . . Elementary
learning principles through an

Moon Al education program using school
(2021) Nobel Prize-winning storytelling students
Development of an EPL Students
Lee, (Educational Programming at a level
Kim Language) program based on appropriate
(2023) the "Frozen Lake" environment | for EPL
to teach reinforcement learning | material
Development of a
reinforcement learning-based middle
Lee . .
(2023) Al education program using school
Unity ML-Agent, targeting students

middle school students

2.2. Reinforcement Learning Materials Developed
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Table 3. Related educational materials

Title EduAi Defeat the Crocodile
(KERIS) (Stefan Seegerer)
Web-based
Char- . .
. Web-based experience-oriented
acteri- . . . . .
stics experience-oriented | Visualizes learning
process
. Explains RL
Limit- xplains . Students act as
ations problem-solving assive observers
through text P
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3. Attitudes toward AI technology
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III. Methodology

Table 4. Research Design

G1 01 X1 03
G, 0, X2 04

Gy : Experimental group(N=22)

G, : Control group(N=22)

01, © Pre-test of Attitude toward Al technology

Xi @ Application of Al education program based on
reinforcement learning

X, * Application of Al education program based on
supervised learning

0,4 ° Post-test of Attitude toward Al technology
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IV. Development and Results

1. Development of Al Education Programs and
Materials
1.1 Development of AI Education Programs
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Table 5. Structure of Program Sessions

Session

1

Stage Learning Objectives

Explain various applications of

artificial intelligence in everyday life.

Describe the characteristics and types

of data

Experience and understand how

artificial intelligence classifies data

based on patterns.

Explain the principles of how

3-4 Supervised/Reinforcement learning
works.

- Write basic programs to solve simple
problems.

- Engage in discussions on the ethical

8 and appropriate use of artificial

intelligence.

Under-
stand

N
I

Apply

5-7

Social
Impact

1.2 Development of Al Education Materials
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Fig. 1. Game play scene
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1.3 Expert Validation
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1.4 Designed AI Education Program
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Fig. 2. Results of Sessions 3—4 Activities
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2. Effectiveness of a Reinforcement
Learning-based Al Education Program
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