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In the educational field, fairy tales are considered an efficient medium for implementing effective coding education for children.
However, existing coding fairy tales focus on explaining complex terms and concepts or experience massive loads by consolidating
all coding education in one place. This study used characters, visuals, and typography to select and reflect effective teaching and
learning models for coding education. In addition, fairy tale books were designed and suggested to induce interest through
storytelling and understand the procedures of coding CT element-centered models of decomposition, pattern recognition,
abstraction, algorithm, and programming. Such an attempt suggests the direction of future development considering teaching
methodology and the importance of educational learning models in IT educational development, which has recently become

increasingly important.
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Table 1. The SW education teaching and learning model of
the Korea educational research information service

Stage Name

How to Learn

Detailed Step Description

Demonstrationc
entered model

Demonstration

Teacher’s explanation,
demonstration, and standard
model presentation

(DMM Model) . imitating students, questions
) Modeling
a direct and answers
teaching Functional acquisition through
method of Makin step—by-step, independent
teaching 9 practice and repetitive
activities
Learner experience activities,
Use - h
. observation and exploration
Reconstruction - -
centered model . Teachers intentionally
Modify transform modules and
(UMC) .
. algorithms to present
discovery Design/create your own
learning method esig Y )
reCreate program by extending play
and modification activities
Development Discovery Organg knowledlge through
oriented model exploration and discovery
(DDD) Design Planmng and designing
exploratory algorithms
learning Development Implementation and feedback
methods P in programming language

Consideration of a given

Needs problem and analysis of
. ) user—centered needs
Design—oriented —

) Decomposition and Pattern
model Design Findi . ;
(NDIS) inding, Algorithm Design

Project L ) Delivering output with
rOJe,\;eth%egnlng Implementation | programming and physical
computing
Introspection through output
Share sharing and feedback
Break down problems into
Decomposition | units that your computer can
solve
Pattern Exploring recurring trends and
Recognition | rules
CT Element - i
Centric Model fS'mpl'l yt'hg prgblgnlws,
(DPAA(P)) Abstraction ormulating principies

problem solving
learning method

discovered by pattern
recognition

Algorithm

Procedurally constructing
abstracted core principles

Programming

Implement/execute in a
language that your computer
can understand
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Table 2. The teaching and learning procedures of CT element centered model

Stage Method

Specific Description

Problematic
decomposition
Setting of variables

Decomposition

implemented.

We break down the given problem into small units and approach it in a segmentation and conquest
method. Sets the variables to be used in the decomposed problem of small units. Think about the
possibility of solving the problem through consideration of the memory and process of the program to be

A fixed pattern

Find patterns that appear in the real world. Consider strategies for digitizing patterns. In order to

resgttr?i[[?on Repeat navigation be implemented in a programming language, basic variables are set through repetitive
9 ltem discovery instructions and allocation of array memory.
- Formulas and principles discovered through pattern recognition are established. Simplify to
gg?g{ﬁg Co;ceptLl{allflatlon reduce the complexity of the problem. The formula of abstraction (rules, concepts, etc.) is used

ormalization as the core engine of the program to be developed.
Flow chart We complete the algorithm by inserting the abstracted core principles into the procedural order.

Algorithms Pseud q The algorithm is expressed in a flow chart or pseudo code. The developed algorithm embodies
seudo code the learning content using the area of EPI, physical computing.

Programming Practice Implement/execute in a language that your computer can understand
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Table 3. The components of a fairy tale book

Researcher Components

The setting of the main character, the
development of the event, the message

Kang Soo—kyung
(7] delivered, the illustration

Kwon Fél]n—Jung Type, color, texture, light, time, space

Character, drawing technique, layout,

Shin Eun—kyung
[9] color tone
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Table 4. User pre-survey interview result

Subject Opinion

Using Entry Block Coding and Arduino
Physical Computing

It is difficult for students to apply
mathematical concepts such as computation
and computer terms when they are in coding
classes.

School
teacher

Coding education is a tool that promotes
logical thinking, and it is important to teach
students to learn and not lose interest while
enjoying it.

Up to 5 students per class and use scratches

Coding is a process of coding by solving
real-life problems with a computer through
logical thinking, and creating a flow chart and

Academy transferring it to a coding language.

instructor

For coding classes, it is necessary to apply
with interest and curiosity in an active posture.
It is considered important to include a lot of
coding content in fairy tales.

Using an Entry Program in a Class

Computer terms such as drag and control are

Fourth difficult in coding classes

grader

Coding education content in fairy tales is
considered fun and helpful for learning

Using M—-Block and Arduino in Class

Program terms such as import, export,
random, etc. are difficult in coding classes,
and when the equipment breaks down in
physical computing.

Sixth
grader

The process of creating characters,
decorating the screen, or making games is
fun.

| have a high interest in education and know
that coding is mandatory as a regular subject.

School
parent

I'm not familiar with the concept of coding. |
think professionalism is the most important
thing in coding education.

| think | will actively use coding education
contents using fairy tale books.
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Table 5. Coding education fairy tales

Front Page Title Details
A Audience Elementary and middle school students (8 to 16 years old)
Coding science fairy Coding Coding terminology
tale farm 1, 2, 3, 4 Storytelling Cartoon representation of coding execution terms
(2023) Character Juni and Gurney twins

Characteristics

Provide coding concept mission

B Audience Elementary school students 3,4,5 (10-12 years old)
Coding Scratch, providing hands—on images
=2y 2 weeks of scratch
en’ ((;odlng)) Storytelling Present coding practice topics in cartoons
2020
y ) Character The main character is a student and a friend
Characteristics A four—cut comic book, English, science, etc. subject
C Audience 1st grade to 6th grade of elementary school (8-13 years old)
Don't let go of Coding Flowchart, algorithm, etc. Concepts
science! Mind is
focused onzcodmg. 1, Storytelling Expressing coding concepts in life cartoons
(2019) Character Jungshin and his family
Characteristics Coding and Robotics 6th Grade Curriculum
D Audience 6 to 6th grade of elementary school (6 to 13 years old)
Wt Teacher red pen RED Coding Using an Entry Program
(3% Volumgoé?ngf PEN Storytelling Cartoon representation of coding concepts
[y
B, (2019) Character Each book has its own character

characteristics

Modi Block, APP, AR Puzzle

Children

Scratch, providing hands—on

Presentation of learning goals, motivation

E Audience
Coding
Coding Adventure 1, 2 Storytelling
(2017)
Character

Researcher, protagonist and surroundings, etc

characteristics

SW Block Coding Practice
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Table 6. General overview of coding education fairy tale book <Baemi>

O“-""‘“’“‘*""‘? o Audience Third grade in elementary school6th grade (age 10 to 13)
QY opaze
s M-\o}: ai8? [ Coding Using the M—Block Program
i & <Why do you have to wear a mask?
— Access list coding fairy tale book Storytelling Situation presentation and CT element procedure
coding with Bami> (2022)
Character Insect larvae, children and parents
Characteristics | Simplicity, SW block coding practice
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Table 7. Story of fairy tale book

Content
Cover
Subtitle List of visitors to code with Baemi
Title Why do you have to wear a mask?
Coding education for artificial intelligence (Al)
Explanation and character recognition (TTS) technologies
using block coding MBL
| have to use it again, before, three times,
Frequency A . A h
last time, again, again, again!
Beginning
] nr Today is the day to go to the library.
Baemi "Why do you have to wear a mask?
It's because the earth is sick because of the
parents :
virus.
virus I'm a terrible virus. Hahaha let's attack!
2 You have to cover your saliva when you
parents cough so that the virus won't bother you. So
we have to wear masks.
Baemi Ahal
] nr Today is the day to go to the library.
Baemi "Why do you have to wear a mask?‘h
It's because the earth is sick because of the
parents .
virus.
virus I'm a terrible virus. Hahaha let's attack!
2 You have to cover your saliva when you
parents cough so that the virus won't bother you. So
we have to wear masks.
parents Aha!
parents Flu is a representative virus!
explanation | <Influenza (flu) explanation>
3 | need to wear a mask well while the virus is
parents .
going around!
parents Haha, | should, right?
Plot
honeybee | Welcome.
"You have to write down the list of entrants to
honeybee o
get in.
4 parents "List of visitors?"
"This is a guest book that writes down
honeybee |information about people who have visited to
prevent the spread of the virus."
But, even at the bakery.... Even at the ice
5 parents
cream shop.... Even at the pharmacy....
"Everyone wrote the same thing!" It's
annoying!
6 parents Can't we just use it once?BAAM!
It would be much more convenient and
time—saving!

1507

Climax

"Il take this book. You can only write the

parents entry list once!"
parents By coding?
7 parents Yes! Let's make it together
nr <Explain how to install mBlock>
parents My parents help me with this part.
explanation | <Description of how to install M—block>
8 insect <Coding Block Function Description>
explanation | <Guidance on how to use coding>
parents I'm done stacking the chords!
9
parents Good job Baemi~
parents Shall we press the start button?
explanation | <Artificial intelligence (Al) explanation>
10
explanation | <TTS(Text to Speach)>
Conclusion
: Write down your name and show it on the
explanation
computer screen.
Please write clearly in black on a white
background! If it's not recognized well, check
if the handwriting is correct and if the camera
captures it well, and then try again~
Al Deep Learning---. I'll continue to study and
read it better
The computer read my name!
Should | write down my friend's name? Let's
write down the phone number, too! Why don't
| . you write it in English?
11 explanation | ghayl we do more?
You can create various scripts with Al service
blocks added in the extension. You can also
type in your own voice. Use it more fun on
M-Block.
| can keep using the one | wrote down, so it's
very comfortable!
Wow, that's cool
It will definitely help the villagers, too
BamBam, let's go together!
) Al Deep Learning:--. I'll continue to study and
explanation ;
read it better
parents | read my name!
arents Should | write a friend's name?Let's write a
P phone number!Why don't you write in English?
12 Shall we do more?
You can create various scripts with Al service
explanation | blocks added in the extension. You can also
type in your own voice. Use it more fun on
M-Block.
| can keep using the one | wrote down, so it's
parents
very comfortable!
13 parents Wow, that's cool
parents It will definitely help the villagers, too
parents Baemi, let's go together!
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