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Abstract

This study analyzed the effect of Al maker coding education on improving students’ computational thinking.
The subjects of the study were 10 students at H Elementary School in Ansan, and a total of 8 Al maker coding
education using the Instructional Model for Maker Education based on SW Coding was applied to students to find
out the degree of improvement of computational thinking. Students who participated in the class performed a
process of solving real-life problems through coding and making activities, measured the degree of improvement
in computing thinking before and after education through a computing thinking test paper, and observed students’
thinking processes related to computing thinking components through interviews. As a result, it was confirmed
that the average score of all students’ computational thinking skills was improved, and the deviation of scores
between students decreased. Through the interview, it was found that students actively utilize their thinking skills
related to computational thinking skills in the problem-solving process. Through this, it was confirmed that Al
maker coding education can have a positive effect on improving students’ computing thinking skills.
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<Table 1> Components of CT by researcher[17]

S Number of
Researcher Component e O
(2006, mg%og) Abstraction, Automation 2

Data collection, Problem analysis, Data
ISTE, representatiol Problem decomposition, 9
CSTA(2011) Abstraction, Algorithms and procedures,

Automation, Simulation, Parallelization

lard Algorithmic, thinking, Decomposition,
? Generahmtlon(patbem) Abstraction, 5
Evaluation

Abstraction, Algorithm des%n
Automation, Data collection, Data
Google dnaly51s Data expression, Decomposition, 11
clization, Paftern generalization,
Pattern recogmtlon mulation
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<Table 2> Definition of CT components for CT evaluation[12]

1 Operational definition
components
Abstraction is the process of structuring the
Abstract core elements for problem-solving by_
removing unnecessary parts and extracting
the necessary elements for problem-solving
Decomposit As a starting step to solve the problem, it
ionpo is a process to break it down into units that
can address difficult and complex issues
It is the process of constructing a
Algorithm problem-solving procedure to solve a
problem.
It is the process of solving problems and
Automation implementing the results of creative
thinking through programming.
It is the process of collecting, analyzing, and
Data . .
expressing data in the process of problem
process

recognition and resolution.
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<Table 4> Al Maker Coding Education Program

Process Subject Major activities
1 Input/gutput Input/output device
device,
Physical Through the scratch..
2 computing, Learn how to do block
Block coding coding
3 Conditional Playing the melody
statement,
4 External LED, Making mood lights
Boozer
5 Conditional Make a volume controller
statement,
Variable
6 Anzzlsli(l)(l;éor, Making an AI crossing
. barrier
Ultrasonic
sensor
7 Conditional Al lighting device
sentence,
Variable,

Smartphone brightness

8 External LED, control function

Light sensor
Total 8
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<Table 6> Post-CT test results

Stu Abstract Decom Algo Auto Data

Total

G sition rithm mation process
drts (4 PO Tt T P 200
A 3 3 5 2 3 16
B 2 2 3 1 3 11
A4h C 3 2 5 2 3 15
D 2 1 3 1 2 9
E 3 2 6 3 4 18
Ath Avg, 26 2 44 18 3 138
F 1 2 1 3 2 12
G 2 2 3 2 2 11
6h H 3 2 5 3 3 16
R 2 4 3 3 15
E 2 5 3 4 17
6th Avg, 24 2 42 28 28 142
E’tal 25 2 43 23 29 14
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(Fig. 3) Pre and post-CT examination results
for each CT component in the 4th grade
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(Fig. 4) Pre and post-CT examination results
for each CT component in the 6th grade
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<Table 7> Wilcoxon sign-rank test result of CT test

cT Period Avg SD p-value
components

Pre 16 1.17

Abstract Post 25 071 0.024
.. Pre 1.3 0.82

Decomposition Post 5 047 0.053
. Pre 2.9 1.79

Algorithm ==, 3 tog 07
. Pre 1.7 0.95

Automation Post 93 082 0.058
Pre 19 1.20

Data process Post 29 07 0.014
Pre 9.4 5.36

Total Post 14 s 0P
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