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[Abstract]

In the era of the information revolution, the need for artificial intelligence convergence education is
emerging in the trend of global change. Therefore, in this paper, a physical computing programming education
method that combines artificial intelligence was developed and applied. The control group was provided with
physical computing programming education that did not converge with artificial intelligence, and the
experimental group developed and applied a physical computing programming education method that fused
artificial intelligence to analyze the impact on elementary school students' computing thinking ability. As a
result, it was confirmed that physical computing programming education fused with artificial intelligence had
a more positive effect on enhancing elementary school students' computational thinking skills compared to

physical computing programming education without artificial intelligence.
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II. Theoretical background

1. Physical Computing
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2. Artificial Intelligence Convergence Education
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III. Research methods

1. Research objectives and procedures
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2. research hypothesis
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3. Subject of study
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Table 1. The composition of the study subject

. The number Gender
Sortation
of students Man Woman
Experimental 23 1 12
group
Control group 23 12 11
Total 46 23 23

4. Inspection tool
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Table 2. Learning content of the control group and
the experimental group

C.Iass Control group Experimental group
time
e CT examination (using a computational thinking
1 ability measurement test paper developed by
the Korea Educational Research Information
Service)
e Learn how to use the Entry
3 e Basic algorithm and procedural thinking acqu
isition (sequential/repeated/selective structure)
e Entry Programming Experience
e Learn how to use | * Learn how to use Micr
Micro;bit o:bit and Al concepts
e Micro:bit temperat | ¢ Experience Micro:bit te
3 ure, light gradient, mperature, light, tilt se
sensor experience nsors and artificial inte
* Experience program lligence elements
ming with Micro:bit | ¢ Experience programmi
ng with Micro:bit
e Create a comment | ¢ Creating a comment an
analyzer alyzer with Al
e Creating a voice rec | * Creating a voice recog
3 ognition genie usin nition Genie with Al
g a speaker * Making HR Robots Usi
* Making HR Robots ng LEDs with Al
Using LEDs
¢ Planning your own | ¢ Planning Al SW works
SW work using ent using entries and micr
3 ries and Micro:bit obeats
e Creating and Shari | « Creating and Sharing
ng Works Works
e CT examination (using a computational thinking
1 ability measurement test paper developed by
the Korea Educational Research Information
Service)
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Fig. 5. Artificial intelligence learning capabilities
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Fig. 6. Designation paper of activity

IV. The results of the study
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Table 4. Results of pre-test of computational thinking
ability of control group and experimental group

Group N M SD t P
Control 23 7.695 17.544
-.729 470
Experimental 23 8.478 18.821
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Table 5. Pre- and post-test results of computational
thinking skills in the control group

Type N M SD t P
preliminary 23 7.695 17.544
-2.249 .035
post 23 8.695 14.804
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Table 6. Pre- and post-test results of computational
thinking skills in the experimental group

Type N M SD t P d
preliminary 23 8.478 18.821
-5.379 <.001 .651
post 23 10.782 16.442
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Table 7. Results of post-test of computational thinking
ability of control group and experimental group

Group N M SD t p  Cohen’s d
Control 23 8.695 8.965

Experim
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23 10.782 10.782
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Fig. 7. Increase data collection and analysis capabilities
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