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[Abstract]

In this paper, the effect of artificial intelligence convergence education program that provides STEAM
education using machine learning platform on elementary school students’ STEAM literacy and learning flow
was analyzed. A homogeneous group of 44 elementary school 6th graders was divided into an experimental
group and a control group. The control group received 10 lessons of general subject convergence class, and
the experimental group received 10 lessons of STEAM-based artificial intelligence convergence education using
Machine learning for Kids. To develop the artificial intelligence convergence education program, the goals,
achievement standards, and content elements of the 2015 revised curriculum to select subjects and class contents
is analyzed. As a result of the STEAM literacy test and the learning flow test, there was a significant difference
between the experimental group and the control group. In particular, it can be confirmed that the coding
environment in which the artificial intelligence function is expanded has a positive effect on learners' learning
flow and STEAM literacy. Among the sub-elements of convergence talent literacy, significant differences
were found in the areas of personal competence such as convergence and creativity. Among the sub-elements
of leaming flow, significant differences were found in the areas such as harmony of challenge and ability,
clear goals, focus on tasks, and self-purposed experiences. If further expanded research is conducted in the

future, it will be a basic research for more effective education for the future.
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II. Theoretical Background

1. Features of STEAM education
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Fig. 1. CT-STEAM Teaching & Learning Model[14]
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2. Coding education in Al convergence education
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Table 1. Elementary, middle, and high-level content
standards

Middle&High
Area Elementary Bl
school
Application in real
Basic Play.and life through
. . experience .
direction understanding
centered
concepts centered

* Understanding and experiencing Al
concepts and principles

« Finding problems through sympathy
and analysis of social phenomena

» Creative problem solving using data
and statistics

» Social influence (including ethics)

Main
Content
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III. Research Design

1. Research Target
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Education . . . ;
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the result.
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Table 4. Composition of curriculum for

convergence classes applying machine learning(Experimental Group)

Lesson Subject

Contents

Artificial Intelligence and
Machine Learning

- Understanding the concepts of artificial intelligence and machine learning

- Learn about the application cases of artificial intelligence and machine
learning in our daily life (Papago and Google's translator, artificial
intelligence assistant, Google Al Experiments, Teachable machine, etc.)

Using Machine Learning for

- Scratch-based Machine Learning for kids basic usage learning

2 kids (Demonstration oriented - Making machine learning models based on image recognition
model) - Making machine learning models based on text recognition
- Examining changes in the turnout rate in Korea
3 Turnout in our country - Discuss how to increase turnout using machine learning based on image
recognition
- Search and select images related to ‘voting’
4 - Collecting and analyzing data

Creating a program to
increase turnout
(Reconstruction oriented

- Designing machine learning programs based on image recognition that can
increase turnout
- Program implementation and review

m | . . . .
5 odel) - Create a program production report by selecting materials that can effectively
convey the content to be presented
. - Pr ntin r tion r rt taking int nt the official kin
6 Report presentation ese g a production report taking 0 accou e official speaking

situation

What the National Assembly,
7 the government, and the
court do

- Learn what the National Assembly, the government, and the courts do
- Discuss how to use machine learning to help ‘learning what to do in the
National Assembly, the government, and the court’” by using machine

learning based on text recognition.

Create a program that finds the
8 relevant institution by entering
the roles of the National
Assembly, the government, and
9 the court(Reconstruction

oriented model)

- Collecting and classifying text data related to 'work in the National Assembly,
the government, and the court’

- Create a program that finds the relevant institution when you enter the roles
of the National Assembly, the government, and the court

- Program implementation and review

- Create a program instruction manual by selecting appropriate materials

10 Report user manual

- Presenting the instruction manual of the program in consideration of the
official speaking situation
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Table 5. Composition of curriculum of fusion of Korean and social studies(Control Group)

Lesson Subject

Contents

1 - Knowing the characteristics of various materials such as tables, photos,
diagrams, and videos
- Preparing and organizing presentation content

Presenting using materials

Principles of democratic politics
and the role of state institutions

2

3 - Presenting in consideration of the content and situation of the presentation
4 - Find out the meaning of national sovereignty

- Learn what the National Assembly, the government, and the courts do
5 L - Find out why you have to share the work of the country

- Find out how the principles of democratic politics are applied in everyday

life
- Explore different ways to increase your turnout
7 Writing a report - Organize and write a report on how to increase turnout using appropriate
data
8 Report presentation - Presenting the report in consideration of the content and situation
- Investigation of what the National Assembly, government, and courts do
9 Creating a worksheet - Organize the work of the National Assembly, the government, and the court
in an activity sheet using tables, drawings, and charts.
10 Activity Exhibition - Display the completed activity sheet in the classroom
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1. STEAM Literacy
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Experimental
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W SAAE F gelaFEo] .050148Q1 Aoz LpERITE Table 12. Independent sample t-test result of
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