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Abstract

Recently, domestic schools are increasingly interested in environmental education related to COVID-19 and the
severe climate crisis, as well as artificial intelligence education related to the 4th industrial revolution that is rap-
idly approaching us. In particular, Al education is highly likely to be applied to 5th to 6th graders of elementary
school, so measures related to connection with 1st to 4th graders are needed. There are many students who are
not proficient in computers in the lower grades of elementary school, so there may be many restrictions in using
the currently used teaching aids. Therefore, this study tried to develop an artificial intelligence education program
for the lower grades of elementary school to secure the linkage of artificial intelligence education. The theme of
the program was developed based on the topic of environmental education, which has recently increased in
interest. As for the educational method, considering the developmental stage of the lower grades of elementary
school, the STEAM education method was used, which was fused with various subjects and unplugged using
play and games without a computer. of the program. For validity verification, Lawshe (1975)’s content validity ra-
tio (CVR) calculation formula was used. The verification results were analyzed to be suitable for the purpose of
development of all programs. In the future, it is necessary to measure the degree of effectiveness by applying the
program proposed in this study to the lower grades of elementary school.

Keywords : Unplugged, Environmental Education, Artificial Intelligence, Artificial Intelligence Education, STEAM
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<Table 1> Program development and application process

| - Learner Analysis: Characteristic Analysis of
Analysis| |Elementary Learners
- Task Analysis: Content Analysis by Grade

| | - Setting learning goals and achievement
standards: Setting goals for each sub-area
- Selection of evaluation tools: Selection of
tools to verify the effectiveness of the model
- Designing Teaching Strategies: Choosing
Teaching Methods

Design

| | Develop | | - Model — development: model and
ment teaching/learning process plan

| | - Application: ~ Treatment ~ within  the

| Impleme | |Curriculum
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- Investigate and analyze needs

- Modification of the model: Modified model,

ntation | | - Maintenance and Management: Response <Table 2> Introduction of Al Understanding Education
check amd feedback Contents
.| | - Effectiveness  Validation:  Performance Utilizatio
— Evaluati — . . . Program class Contents
on Analysis with Inspection Tools n Tools

Understanding the
supervised learning
concept of machine Unplugged

| Develop | |teaching and learning process, and Get 1 learning through  playing
ment development of teaching and learning acquainted playing cards of cards
i . . limat h
materials with artificial climate change
. . damage
— - intelligence -
| frroleme Apply: Treatment within the Curriculum through Understanding the
e - Maintenance and Management: Response concept of
ntation unplugged .
check amd feedback o reinforcement
activities . . Unplugged
2 learning  with
- —— board game
| Byaluati L - Effectiveness  Validation:  Performance board game about
on Analysis with Inspection Tools protecting the
- Investigate and analyze needs global environment
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Ab 2o 2 FAEST Hrkel 717k 2021 649 5¢Y <Table 5> Specific Items of Validation Tool
B 79 4944 24T, BAE 98 2 A8t —
FAA AR F oolidR A Aust BEA AT (number of No. Evaluation standard
7% Apadrh B, Y Anwon BYde F _auestions
7}al7] olelg o) i AF Aol A AYFEE - Are the developed learning materials
- == - - 1 consistent with the achievement standards
dtorn], draks F7F AsE Agstel AR o ;
O]}': quy ‘]—OjL dr]— o rese AT Consistency of the curriculum?
7r= Ao i B B B
T C‘gii;i em - Is it possible to learn the topics and
Achieveme 2 activities of the developed learning
<Table 4> List of Specialists ot materials in connection with other areas of
' Standards(3 the grade level curriculum?
No Job Age group Academic backgrO}lnd ) - Do the developed topics and activities
A E 40 Doctor of Educatl‘on 3 contain computational thinking—centered
B E 30 Master of Education software education learning elements?
c L 30 Master of Educat%on -Is the developed unplugged learning
D E 30 Master of Education 4 material  composition and  content
E E 30 Doctor of Education appropriate?
F E 30 Master of Education Appropriate - Is the developed unplugged educational
G E 30 Master of Education ness of 5 activity appropriate in composition and
H E 30 Doctor of Education learning content?
I E 30 Master of Education materials - Are the developed materials structured
] E 30 Master of Education 4 6 to help understand artificial intelligence,
K L 30 Doctor of Education especially machine learning?
L L 30 Doctor of Education 7 Are the contents of the developed
M P 30 Doctor of Education materials systematically structured?
N P 40 Doctor of Education - Is the level of difficulty of the developed
0] p 40 Doctor of Education Possibility 8 learning materials suitable for 1st and 2nd
of class graders?
application - Were each learning process structured in
CI H=
4.2. BHgd d3 =7 of learning ) an appropriate sequence for operation?
materials

3

- Are Unplugged Solitaire and Board
Games  Appropriate  for
Application?

Classroom
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<Table 7> Results of Validation

Area(number of

. No. M SD CVR
questions)

Consistency with the 1 44 0.7 0.73

Curriculum 2 4.7 0.6 0.87

Achievement Standards 3 46 0.6 0.87

4 4.3 0.7 0.73

Appropriateness of 5 4.3 0.7 0.73

learning materials 6 4.4 0.7 0.73

7 4.7 0.6 0.87

Possibility of class 8 4.7 0.6 0.87

application of learning 9 47 0.6 0.87

materials 10 44 0.6 0.87
A AL aotel <x 83 2uh vl el7lo] x
S Ashd Rl Fss melsh AYom
AFES 4 glo] AFA s g Jid ola7t 7k
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<Table 8> Specialists’ Opinions

Factors that can promote students’ creative

thinking ability are a little lacking. Of course,
A it will be a better learning material if you add

a little more, even if it is a learning material

related to understanding the concept.

It is a good learning material that helps to
B understand the concept of artificial intelligence
based on unplugged.
It is a timely learning material at a time when
interest in environmental education is high.
It is judged that it will be helpful for conceptual
understanding of artificial intelligence, which
may feel somewhat difficult, by using card
games and board games that are suitable for
the developmental stage of lower grade
students.
In the future Al education, the linkage between
the 5th and 6th grades of elementary school and
other grades seems to be important. Therefore,
it is necessary to disseminate various learning
materials such as these learning materials to
the field.
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