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[Abstract]

The purpose of this study was to develop and apply an online-based Arduino programming
experience program. In this study, the program was developed and applied based on the contents
presented in the ADDIE model and Lee's model. The results of this study were as follows. First, two
types of educational program were developed for online use by students of the free semester system.
Second, the program content included practical materials such as teaching websites and video lectures.
Third, the developed program was applied a total of three times in the school environment and when
the student did not attend school. Fourth, analysis of student satisfaction confirmed that the students
were satisfied with the development program. The content of this study will serve as a reference for
instructors who plan online-based hands-on activities in places where instructors are not readily

available, such as islands or mountainous areas.

» Key words: Arduino, Free semester program, programming experience, online-based,
hands-on lectures
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I. Introduction
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II. Method
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Fig. 1. Lee[9]’s teaching and learning model
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3. Development
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Fig. 2. Preparation of class materials

4. Application
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Fig. 4. Distribution of class materials
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III. Results

1. Teaching and learning materials
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1.2 Website for teaching
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Fig. 7. Website for teaching

1.3 Video lecture contents
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Fig. 8. Screen composition of online lecture contents

2. Result of satisfaction survey
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Table 1. Results of the satisfaction survey of
optional questions
N 1st(N=25) 2nd(N=21) | 3rd(N=21) | total(N=67)
"M [SD| M |SD| M |SD| M | SD
1 484 | 037 | 452 | 066 | 450 | 0.74 | 4.64 | 0.62
2 480 | 049 | 476 | 053 | 455 | 074 | 471 | 0.6
3 496 | 020 | 471 | 045 | 445 | 074 | 473 | 0.54
total | 487 | 0.28 | 4.67 | 0.49 | 450 | 0.70 | 4.69 | 0.59
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Table 2. Results of text mining analysis of narrative
questions

No. Key word N Key word TF-IDF
1 fun 20 fun 12.66
2 teacher 13 interest 7.29
3 kindness 13 time 6.12
4 Arduino 11 good 6.08
5 good 9 novelty 5.66
6 class 8 Arduino 5.24
7 time 7 kindness 5.24
8 novelty 7 teacher 5.09
9 interest 7 beneficialness 4.38
10 experience 6 program 3.94
11 program 6 class 3.55
12 beneficialness 5 experience 3.43
13 chance 4 car 3.31
14 car 4 experience 2.86
15 lecture 3 next 2.86
16 experience 3 coding 2.56
17 attention 3 activity 2.56
18 next 3 thanks 2.28
19 university 3 thought 2.28
20 first 3 difficulty 2.28
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IV. Conclusions
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