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[Abstract]

This study aims to develop and implement an artificial intelligence (Al) education program to cultivate
fundamental competencies in software (SW) and Al among elementary school students, and to enhance
their understanding and familiarity with Al The program was designed to systematically cover the
learning process from basic Al concepts to advanced applications, integrating unplugged activities and
physical computing practices tailored to the students’ level and interests. Through this approach, students
effectively developed computational thinking skills, and the application of the program led to significant
improvements in their understanding and familiarity with AI, as well as in their creative thinking and
problem-solving abilities. Surveys of elementary school teachers also indicated that the program
contributed to students’ improved understanding of AI and was highly valued as an educational resource.
This study highlights the necessity of creating an educational environment where students can engage

with SW and Al from an early age and where teachers can provide structured and effective instruction.

» Key words: Al Education, Fundamental SW-Al Competencies, Computational Thinking,
Unplugged Activities, Physical Computing Practices
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I. Introduction
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II. Preliminaries

1. The Necessity of Artificial Intelligence
Education in Elementary Schools
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III. Research Methodology

1. Research Participants and Procedures
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2. Development and Application of the Al
Education Program
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Table 1. Composition of the 4-Session AI Education
Program

Ses- Learning

sion seaies Activity Details

- Learning Al concepts and
real-world applications

- Exploring variables,
conditionals, and loops through
the ‘Number Baseball’
unplugged activity

- Understanding speech
recognition and speech
synthesis concepts

- Hands-on practice with IoT kit
for speech recognition and
synthesis

- Learning about key
components of Raspberry
Pi-based educational kits

- Assembling an Al-powered
desk lamp in pairs (2:1)

- Practicing sensor data
collection and analysis

- Conducting block coding
exercises using a light sensor
- Word cloud unplugged activity
- Understanding the concepts of
supervised and unsupervised
learning

- ‘Grouping Animals’ activity
(unsupervised learning)

- Cat/dog image classification
practice (supervised learning)
- Learning about IR (infrared)
sensors and DC motors

- Assembling an Al-powered
robotic-dog in pairs (2:1)

- Practicing voice
recognition-based robot control
- Conducting Al-based
sentiment analysis coding
practice

Understanding
1 Basic Al
Concepts

Application of
2 Basic Al
Concepts

Understanding
3 Advanced Al
Concepts

Application of
4 Advanced Al
Concepts

2.1. Session 1 - Understanding Basic AI Concepts
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2.2. Session 2 - Applying Basic AI Concepts
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