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Abstract: As the 2022 revised curriculum emphasizes the cultivation of basic digital and artificial intelligence skills,
software education is being conducted to cultivate computing thinking skills. In this study, in order to cultivate computing
thinking, a digital inquiry tool was developed in which Arduino's radiative equilibrium temperature in the 2022 revised
curriculum [93}17-01] was applied to the measurement experiment. A circuit that can measure the temperature using
Arduino was fabricated, and a code to drive it was fabricated. Using this, we measured the radiative equilibrium
temperature in a black cup with different distances from the light source. As a result of the measurement, the same
results as the experiment presented in the existing textbook could be derived. When applied in the school field, it is
expected that it will be possible to learn the change in radiative equilibrium temperature according to the distance from
the light source and provide an opportunity to learn computing thinking skills together.
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|
#define DHTPIN3 8 // CIA|E 8
#define DHTTYPE DHT11 // DHT 11 2E ARZ

o DHT dht1(DHTPIN1, DHTTYPE); // & HW{ DHT 2ilM
9 DHT dht2(DHTPIN2, DHTTYPE); // 5 P17 DHT 4IM

10 DHT dht3(DHTPIN3, DHTTYPE); // Ml Bi7H DHT M
C\ 1

12 void setup() {

13 Serial.begin(9600);

14 dht1.begin(); // 3 BiW HIAM XT\E}

15 dht2.begin(); // =

16 dht3.begin(); // Al HRH Al
17 Serial.println("LABEL,Temp");
18}

20 void loop() {
21 /1 A B SINOIN 25 9D

22 float t1 = dhtl.readTemperature(); // ‘M = S
23 float t2 = dht2.readTemperature(); // &N 2=

24 float t3 = dht3.readTemperature(); // &M 2= =3
25

26 if (isnan(t1)) {

27 serial.println("X #IM HUAMUIN 2=8 &S & SSLICH™);
28 } else {

29 Serial.print("DATA,TIME,");

30 serial.print(t1, 2); // == M ARIDIR &3
31 serial.print(",");

32 Serial.print(t2, 2); // 4===% =M ARIDIA &5
33 Serial.print(",");

34 Serial.println(t3, 2); // =8 M At(DH

35 }

36

37 delay(4e00); // 2= J|CI2|D]

38}
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Table 4. 321 |17 A 2] A|7H A H 2= 3

10 cm 20 cm 30 cm
AIZF 2%(°C) AlZE 25(°C) AlZE L%(°C)
27 11:38:50 22 27 11:38:50 22 27 11:38:50 22
QA 11:53:55 29 2% 12:06:48 26 2% 12:07:56 24
QA 11:53:59 29 2% 12:06:53 26 2% 12:08:01 24
Q7 11:54:04 30 2% 12:06:58 27 2% 12:08:06 25
27 11:54:09 30 2% 12:07:03 27 2% 12:08:10 25
QA 11:54:14 30 2% 12:07:08 27 2% 12:08:15 25
QA 11:54:19 30 2% 12:07:12 27 2% 12:08:20 25
Q7 11:54:24 30 23 12:07:17 27 2% 12:08:25 25
Q7 11:54:28 30 2% 12:07:22 27 235 12:08:30 25
QA 11:54:33 30 2% 12:07:27 27 2% 12:08:35 25
QA 11:54:38 30 2% 12:07:32 27 2% 12:08:39 25
QA 11:54:43 30 2% 12:07:37 27 2% 12:08:44 25
QA 11:54:48 30 2% 12:07:41 27 2% 12:08:49 25
QA 11:54:53 30 2% 12:07:46 27 2% 12:08:54 25
QA 11:54:57 30 2% 12:07:51 27 2% 12:08:59 25
QA 11:55:02 30 Q% 12:07:56 27 2% 12:09:04 25
QA 11:55:07 30 2% 12:08:01 27 2% 12:09:08 25
2 11:55:12 30 2 12:08:06 27 2% 12:09:13 25
274 11:55:17 30 2% 12:08:10 27 2% 12:09:18 25
274 11:55:22 30 23 12:08:15 27 2% 12:09:23 25
Q7 11:55:26 30 2% 12:08:20 27 235 12:09:28 25
QA 11:55:31 30 2% 12:08:25 27 2% 12:09:33 25
QA 11:55:36 30 2% 12:08:30 27 2% 12:09:37 25
QA 11:55:41 30 2% 12:08:35 27 2% 12:09:42 25
QA 11:55:46 30 2% 12:08:39 27 2% 12:09:47 25
2 11:55:51 30 Q7 12:08:44 27 2F 12:09:52 25
QA 11:55:55 30 2% 12:08:49 27 2% 12:09:57 25
27 11:56:00 30 9 12:08:54 27 2 12:10:02 25
QA 11:56:05 30 2.3 12:08:59 27 2.3 12:10:06 25
27 11:56:10 30 2% 12:09:04 27 2% 12:10:11 25
24 11:56:15 30 23 12:09:08 27 2% 12:10:16 25
Q7 11:56:20 30 23 12:09:13 27 23 12:10:21 25
Q7 11:56:24 30 23 12:09:18 27 23 12:10:26 25
27 11:56:29 30 2% 12:09:23 27 2% 12:10:31 25

Table 5. F WA Aol U g 5AH o] =3t dl Btk vpxeto 2 PO ZHE 45 cm oA
AR BAEE £ A EAE 128 54%(2:3821~2:51:15) B L7}
7@l TR 2 AREE mE ARY A5 T 25151 AHOA L7} 2500 ERate]
10 em 38C 128 343 227t SAEA 44 H QK Table 7). S F 1]
20em e ISt 9 Aot vid AFOR AL met B9 LwE
30 em e 8w 272 s ATt AT BYOZEE 30 em, 45 om

Journal of Science and Science Education



ol g oAd g7 =7 4 15

Table 6. F A A3 A7 Al H 2% 3
10 cm 20 cm 30 cm
Azt L(°C) Ak LE(°C) A3k L5(°C)
Q% 1:37:40 24 Q% 1:37:40 24 Q% 1:37:40 24
2% 1:50:19 37 Q% 1:52:54 29 2% 1:56:12 26
23 1:50:24 37 23 1:52:59 29 235 1:56:17 26
2% 1:50:29 38 2% 1:53:04 30 2% 1:56:22 27
L% 1:50:34 38 2% 1:53:08 30 Q% 1:56:27 27
Q% 1:50:38 38 2% 1:53:13 30 Q% 1:56:31 27
Q% 1:50:43 38 2% 1:53:18 30 Q35 1:56:36 27
2% 1:50:48 38 2% 1:53:23 30 2% 1:56:41 27
23 1:50:53 38 23 1:53:28 30 Q35 1:56:46 27
2% 1:50:58 38 2% 1:53:33 30 2% 1:56:51 27
2% 1:51:03 38 Q% 1:53:37 30 23 1:56:56 27
Q% 1:51:07 38 Q% 1:53:42 30 2% 1:57:00 27
Q% 1:51:12 38 Q% 1:53:47 30 Q35 1:57:05 27
Q% 1:51:17 38 23 1:53:52 30 2% 1:57:10 27
LT 1:51:22 38 QF 1:53:57 30 2T 1:57:15 27
2% 1:51:27 38 2% 1:54:02 30 2% 1:57:20 27
2% 1:51:32 38 2% 1:54:06 30 Q% 1:57:25 27
Q% 1:51:37 38 Q% 1:54:11 30 Q% 1:57:30 27
Q% 1:51:41 38 2% 1:54:16 30 Q35 1:57:34 27
Q% 1:51:46 38 23 1:54:21 30 2% 1:57:39 27
2% 1:51:51 38 2% 1:54:26 30 2% 1:57:44 27
2% 1:51:56 38 2% 1:54:31 30 2% 1:57:49 27
2F 1:52:01 38 2F 1:54:35 30 2F 1:57:54 27
Q% 1:52:06 38 Q3 1:54:40 30 Q% 1:57:59 27
2% 1:52:10 38 Q% 1:54:45 30 935 1:58:03 27
Q% 1:52:15 38 2% 1:54:50 30 2% 1:58:08 27
23 1:52:20 38 23 1:54:55 30 9% 1:58:13 27
2% 1:52:25 38 2% 1:55:00 30 23 1:58:18 27
2% 1:52:30 38 23 1:55:04 30 Q3 1:58:23 27
Q% 1:52:35 38 2% 1:55:09 30 Q% 1:58:28 27
Q% 1:52:39 38 Q% 1:55:14 30 Q35 1:58:32 27
Q% 1:52:44 38 2% 1:55:19 30 Q% 1:58:37 27
LT 1:52:49 38 QT 1:55:24 30 2T 1:58:42 27
23 1:52:54 38 Q% 1:55:29 30 Q5 1:58:47 27
2F 1:52:59 38 2% 1:55:33 30 2F 1:58:52 27
Q% 1:53:04 38 Q% 1:55:38 30 Q% 1:58:57 27
2% 1:53:08 38 2% 1:55:43 30 23 1:59:01 27
Q% 1:53:13 38 Q% 1:55:48 30 2% 1:59:06 27
23 1:53:18 38 23 1:55:53 30 23 1:59:11 27
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Table 7. Al W15} A3 o]l t g EAbE Qo] =estE o
o - T A A Ay e
00 JF_H: A€ EAEEY 25 EAREE =2 AR
000 15 cm 31°C 128 1%
1500 30 cm 25°C gE 57%

45 cm 25°C 123 54%

AA U= EA9 EAMEE 2w A YEa
B0 ZHE 30 cm Bt © 77k 15 emol] ©olA]
= A7} BEAlg 6 sgsls b A Algto)

15 cm 30 cm 45 cm
ARE LZ(°C) AlZE L2(°C) Ak L5(°0)
9% 2:38:21 23 9% 2:38:21 23 2% 2:38:21 23
2% 2:50:12 30 Q3 2:47:08 24 2% 2:51:05 24
L% 2:50:17 30 Q2 2:47:13 24 2% 2:51:10 24
2% 2:50:22 31 2% 2:47:18 25 2% 2:51:15 25
2% 2:50:26 31 2% 2:47:23 25 2% 2:51:20 25
2% 2:50:31 31 2% 2:47:28 25 2% 2:51:24 25
2% 2:50:36 31 2% 2:47:32 25 2% 2:51:29 25
2% 2:50:41 31 2% 2:47:37 25 2% 2:51:34 25
2% 2:50:46 31 Q3% 2:47:42 25 2% 2:51:39 25
2% 2:50:51 31 0% 2:47:47 25 2% 2:51:44 25
2% 2:50:55 31 2% 2:47:52 25 2% 2:51:49 25
2% 2:51:00 31 2% 2:47:57 25 2% 2:51:53 25
2% 2:51:05 31 2% 2:48:01 25 2% 2:51:58 25
2% 2:51:10 31 2% 2:48:06 25 2% 2:52:03 25
Q2 2:51:15 31 Q% 2:48:11 25 2% 2:52:08 25
2% 2:51:20 31 2% 2:48:16 25 2% 2:52:13 25
2% 2:51:24 31 2% 2:48:21 25 2% 2:52:18 25
2% 2:51:29 31 2% 2:48:26 25 2% 2:52:22 25
2% 2:51:34 31 2% 2:48:30 25 2% 2:52:27 25
2% 2:51:39 31 2% 2:48:35 25 2% 2:52:32 25
2% 2:51:44 31 2% 2:48:40 25 2% 2:52:37 25
2% 2:51:49 31 Q% 2:48:45 25 Q% 2:52:42 25
2% 2:51:53 31 2% 2:48:50 25 Q% 2:52:47 25
2% 2:51:58 31 2% 2:48:55 25 2% 2:52:51 25
2% 2:52:03 31 2% 2:48:59 25 2% 2:52:56 25
2% 2:52:08 31 2% 2:49:04 25 2% 2:53:01 25
2% 2:52:13 31 2% 2:49:09 25 2% 2:53:06 25
9% 2:52:18 31 93 2:49:14 25 2% 2:53:11 25
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Table 8. A&
15 cm 30 cm 45 cm
AR 2% (°C) Ak 25 (°C) Ak 25 (°C)
Q% 2:52:22 31 Q% 2:49:19 25 2% 2:53:16 25
Q% 2:52:27 31 Q% 2:49:24 25 2% 2:53:21 25
Q% 2:52:32 31 Q% 2:49:28 25 Q% 2:53:25 25
Q2 2:52:37 31 Q% 2:49:33 25 2% 2:53:30 25
Q% 2:52:42 31 Q3 2:49:38 25 2% 2:53:35 25
2F 2:52:47 31 25 2:49:43 25 L2 2:53:40 25
2% 2:52:51 31 2% 2:49:48 25 2% 2:53:45 25
Q3% 2:52:56 31 Q% 2:49:53 25 Q% 2:53:50 25
23 2:53:01 31 23 2:49:57 25 23 2:53:54 25
2% 2:53:06 31 2% 2:50:02 25 2% 2:53:59 25
2% 2:53:11 31 2% 2:50:07 25 Q% 2:54:04 25
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