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The purpose of this study is to develop and confirm the validity of learning suppo
rt software and educational materials for studying the new subject "Measurement and Control by Programs™,
which was introduced as a compulsory subject in the revised Course of Study for Technology for lower secon
dary schools in Japan. To this end, we first installed a plug-in feature to add functions to the Programi
ng Environment for Novices (PEN%, which was developed by our study group. Using this feature, we added a n
ew set of functions that controls the hardware Arduino, and developed learning support software to study m
easurement and control b¥ Brograms. We further ﬁrepared several examples of educational materials to lear
n measurement and control by programs by using the developed learning support software.
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(1) openPort(pid)
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(4) digitalRead(pin)
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(5) digitalWrite(pin, value)
pin
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0 1023
0 1023
(7) analogWrite(pin, value)
pin value(0 1024)
LED

€)

2
PEN
PEN
| 4] CLCD-BOOSTER Simulater (sl ) bS]
||
2 Arduino
3
300
V&l ArduinoIRIREE ENEE
mfE - 19C
L -
B2 px
.
Ll HEF FA ENEE
- e
3
5
Internal Arduino

Current



Command Arduino
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1-1: LED
1: openPort("COMS3")
2: pinMode(10, "OUTPUT")
3: digitalWrite(10,1)
4: sleep(5000)
5: digitalWrite(10,0)
6: closePort()
2-1:
40 LED 40
LED
1: score

2: openPort("COM3")

3: pinMode(10, "OUTPUT")
4: pinMode(13, "OUTPUT")
5:

6: score « input()

T score >= 40

8 | digitalWrite(13, 1)
9: | sleep(2000)

10: | digitalWrite(13, 0)
11:

12: | digitalWrite(10, 1)

13:

| sleep(2000)

14: | digitalWrite(10, 0)

15:

16: sleep(500)

17: closeport()
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255
0)
: openPort("COMS3")

: pinMode(13,"OUTPUT")
: analogWrite(13,100)

: sleep(1000)

: analogWrite(13,255)

: sleep(1000)

: analogWrite(13,0)

: closePort()

LED 5

1
. openPort("COM3")
. pinMode(13, "OUTPUT")
101 5 1
| digitalWrite(13, 1)
| sleep(1000)
| digitalWrite(13, 0)
| sleep(1000)

. closePort()

a

. openPort("COMS3")

. pinMode(13,"OUTPUT")
. pinMode(6,"INPUT")
.1=1

| a « digitalRead(6)
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13.

[ a=1

| | digitalWrite(13,1)
|

| | digitalWrite(13,0)
|

| sleep(500)

14. closePort()
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1:

t

2: openPort("COM3")
3: pinMode(5,"INPUT")
4:t < analogRead(5)

5:

6: closePort()
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: openPort("COM3")
: pinMode(4,"INPUT")

1 100 1
| a < analogRead(4)
|
| sleep(100)

: closePort()
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