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[Abstract]

In this paper, I propose a presentation examples of the development of teaching materials using

Arduino. For this purpose, a six-step low-cost microcontroller teaching-learning development model was

used, the steps being topic selection, exploration of implementation methods, experimentation, production

of teaching and learning materials, implementing lesson plans, and improvement. After analyzing the

composition of the source code and circuits introduced in the existing Arduino book, this content was

reconstructed to fit the programming education context. A simple method of constructing a circuit using

materials such as Arduino and a piezo buzzer is proposed to save time on circuit composition. Using

this circuit, examples of use in teaching-learning activities for various programming content elements are

presented. The core concept of this study is that it provides a direct experience of the content of C

language programming exercises that can only be found on existing screens.

» Key words: Arduino, C programming language, teaching and learning materials, piezo buzzer,

programming education
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II. Methodology
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Fig. 1. Low—cost microcontroller—based teaching and

learning model
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Table 1. Program application process

No. Period Object Method

1st | November 2019 Prospective Off-line

teacher

2nd| August 2020 Teacher Real-time online
3rd| August 2020 Teacher Real-time online

Prospective
teacher
Middle school
student

4th | November 2020 Real-time online

5th | November 2020 Real-time online
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1 | #include “pitches.h”

2 | #define PIEZO_OUT 3

3 | #define MELODY_LEN 8

4

5 | int melody[MELODY_LEN] =

6 | NOTE_C4, NOTE_D4, NOTE_E4, NOTE_F4,
NOTE_G4};

7

8 | int duration[MELODY_LEN] = {
91 1,1, 1,1, 1}

11| void setup() {

12| for (int i=0; i<MELODY_LEN;
13 int d = duration][i]*250;
14|  int m = melody[i];

15 tone (PIEZO_OUT, m, d);

i++) {

17| int pauseBetweenNotes = d *1.30;
18| delay(pauseBetweenNotes);

}
20| noTone(PIEZO_OUT)
21 }

Fig. 2. Piezo buzzer music program source code
presented in Arduino book

3. Experimentation
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Fig. 3. Piezo buzzer circuit from Arduino book

Fig. 4. Researcher's Arduino test module

4. Production of teaching and learning
materials
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#define PIN 11

void setup() {

tonefPIN, 262, 1000) / ton(1, 262, 1000}
dolayt1000);

nofona(PIN)
)

2, 1000);
dalay(1000
nafone(11);

void loop()
. t

}
void loop() {

Fi

g. 8. Student lecture note(4st)

5. Implementing lesson plans
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1. Developed online teaching materials
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Fig. 11. Source code presentation method
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2. Developed video lecture content
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#define PIN 11

void setup() {
tone(PIN, 392, 1000);
delay(1000);
tone(PIN, 392, 1000);
delay(1000);
tone(PIN, 440, 1000);
delay(1000);

10|  tone(PIN, 440, 1000);

11 delay(1000);

12|  tone(PIN, 392, 1000);

13 delay(1000);

14|  tone(PIN, 392, 1000);

15 delay(1000);

16|  tone(PIN, 330, 2000);

17 delay(2000);

18 noTone(PIN);

19 }

OCONOOUTEAWN

21| void loop() {
}

1 | #define PIN 11
2 | #define G4 392
3 | #define A4 440
4 | #define E4 330
5 | #define t 1000
6
7
8
9

int i;

int a[7] = (G4, G4, A4, A4, G4, G4, E4);
10 intb[7] ={t, t t t t t 2%}
11 for (i =0;i<7 i++) {

12 tone(PIN, ali], bli]);

13 delay(b[i]);

void setup() {

15 noTone(PIN);
}

18 | void loop() {
}

Fig. 14. Teaching and learning material on YouTube(5st)
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Fig. 15. Teaching and learning material on YouTube(5st)

V. Conclusions and suggestion
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