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Development and Use of a Programming Environment for Learning
the Mechanism of Measurement and Control by Programs

TOMOKO YOSHIDA !

RYOTA NAKAMURA

TOSHIO MATSUURA

“The mechanism of measurement and control by programs” has become required in junior high school technical arts and home
economics courses. To increase the choice of this education, we designed PEN with a simulator function to be able to develop
programs for LilyPad Arduino wearable computers. In this paper, we report on our education practice by using this learning

environment.
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void setup() {
int switch;
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digitalWrite(2, 1);
while (1 == 1) {
switch = digitalRead(2);
if (switch == @) {
digitalWrite(5, 1);
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digitalWrite(5, @);
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180 : THIETOIT S5 L1 O—&

4 BIEORETHEN LIBIET 0 7T MIROBDTH
5.

[BIRE 1-1]

/% B LED % 5 B AT */
pinMode (5, “OUTPUT”)

digitalWrite(5, 1)
delay (5000)
digitalWrite (5, 0)

[FiIRE 1-2]
/% 7))V Z—LED ZkE A 7RIl b D */

/% 7V T —LED ZH I HICERE */
pinMode (9, “OUTPUT”)
pinMode (11, ”“OUTPUT”)
pinMode (10, “OUTPUT”)

/% 7717 —LED & T HIHLT */
digitalWrite(9, 1)
digitalWrite (10, 1)
digitalWrite(11, 1)

/% R LED & EATSH D */
digitalWrite (9, 0)

delay (1000)

digitalWrite(9, 1)

/% k€ LED Z gk SE25 */
digitalWrite (11, 0)

delay (1000)

digitalWrite (11, 1)

/% Ffa LED & AUT S5 */
digitalWrite (10, 0)

delay (1000)

digitalWrite (10, 1)
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(IR 3-2]

/¥ AT A4 RAA T L @b LED OFEE) */

pinMode (5, “OUTPUT”)
pinMode (2, ”“INPUT”)
digitalWrite(2, 1)

1 =1 O/,
| & L digitalRead(2) = 0 72 51%
| | digitalWrite(5, 1)
| ZFETL, 25 ThihE
| digitalWrite(5, 0)
| EBFETTD
Y kg

[f5IXE LED-Flash. pen|

/5 ODEMBLED ANV I 32— a DL HITEET D
*/
/¥ RPET AR —DENORED */

B oalb], i

al0] < 5, al[1] < 6, a[2] <« 16, a[3] <« 18, al4]
— 17

i %2 0M0nb 4 £T1 PTOEPLAEND,
| pinMode (a[i], “OUTPUT”)
AR IRT

1=1 OfH,
1% 02D 4 FETL FOHPLRND,
| | digitalWrite(ali], 1)
| | delay(analogRead (6)*3+1)
| | digitalWrite(ali], 0)
e Lbiay
- LB
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18%Q): 204 EE 4B D TRIT S5 LEBEDRIRE

HrFNT e s T 5O LoveCheck.pen ([ZHEREEBN L E L &
5.
(DFEMEZ o LED (7 - #k - JR) OFERFRE. SUTT
1722 <, 20 BRI EE D,

QMR D BB, ATA RAAL v TF 2T L 5%
' ® LED 24T 5,

G)EMERZ MO 5 BiRIc, 5 S P —0fEA 200 LA E
780 LED % fR Al sl

LoveCheck. pen

L temp
HEE ntemp
B love

pinMode (9, “OUTPUT”)
pinMode (10, “OUTPUT”)
pinMode (11, ”OUTPUT”)

/% LED O (T THLT) */
digitalWrite(9, 1)
digitalWrite (10, 1)
digitalWrite(11, 1)

/* ZWraTOIREE &2 B */
temp < analogRead (1)

/% 10 FbRED */
delay (10000)

/x Witk OIREE &2 BUS */
ntemp < analogRead (1)

love < ntemp — temp

H L love < 10 72 50F
| digitalWrite(10, 0)

ZFITL, €HTRBL love < 15 72biE
| digitalWrite(11, 0)

EIATL, &5 ThRIFR
| digitalWrite(9, 0)

T FETT D
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1823 : 2004 FEESERHNDTO Y S LREDREE

(H)SHEELOHBLED & 6 FLE U ORAE LED 28, 1 7
DHEVEWZSAT-THT % S0 R0 iR 7 1 /T reEX
IV, (TrITITIVITAMTEARND 21 =T D [T
E3-1) #55\0)

QATA FAL TN ONZL S5FEL L OHAEG LED % 51
IEE LAY AL v FNONRDL 6FE DA LED
ERISEL7n 7 hxEE IV (eI I 07 A
A7 2 D21 =T [l 3-2) 28E10)

¥R b0 [ 3-1]

B i

pinMode (5, “OUTPUT”)

i <0

i < 50 O, /% RO LI */
| digitalWrite(5, 1) /% LED D8I */
| delay (1000) /% 1D */
| digitalWrite(5, 0) /% LED OiELT */
| delay (1000) /% 1D */
| i —1i+1

DI

BB () OREY TN

i
pinMode (5, “OUTPUT”)
pinMode (6, “OUTPUT”)
i—0
i < 50 O,
| digitalWrite(5, 1)
| digitalWrite(6, 0)
| delay (1000)
| digitalWrite(5, 0)
| digitalWrite(6, 1)
| delay (1000)
| i —1i+1

AR R
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f18%4) : 4 BB OIRETEFT L = LoveCheck.pen (FHH:ZHT)

JFTI)L RE  arduine  AILT

Love_Check.pen - PEN verl.22_2

()

(#m | (B | [ | [ #®bb.

| [ —F=E | [B5kEs | —

- RiTEE - (8

FRITRT

vll‘l'l'\'l'lll'l'\'\

AR

2w —ILEE

B temp
B nt
: B3 love

:pinMode(9,
:pinMode(10,
:pinMode(11,

1/* LED OFIEG (T RTHLT) */
10:digitalWrite(9, 1)
1l:digitalWrite(10, 1)
12:digitalWrite(11, 1)

ld:/» BEHIOREEIG »/
15:temp + analogRead(l)

17:/% 100> */
18:delay(10000)

20:/* EWROREENE *
2l:ntemp < analogRead(1l)
22:1love + ntemp - temp

"QUTPUT" )
"OUTPUT" )
"OUTPUT" )

WO OD e O LN R L

24:8 L love < 10 5

25: digitalWrite(10, 0)

26:ERTL, F3TH<HL love < 15 L5
27: digitalWrite(ll, 0)

28:&EE{TL, FS5TRENRE

29: digitalWrite(9, 0)

30:E2FTT S

== 113

THETER
B EHE ]
temp 100
ntemp 113
love 13

0.0 LilyPad Development Board

FOSSAANEEMRS > (LilyPad < > 7 ILER)

1% “ HU~E3TREhE ES3TRLBL~

~oME., ROET

Be | = | A — B

ERE

T I ILWR FFOTREL

T4 U IR “

FFrOTEA

f14%5) : SEIEDIBELT 10 SRIICEALE=REHT) >

P S e

b (2RF 2/R)

TidigitalWrite(2, 1)
3 d:Lq:LtalWr:Lte[ 19, 1)

10 /% ERIL—T */
11:1 = 10,

12: [* AT KA v FOHE */
13: H L digitalRead( ) = 0 &5
14: digitalWrite(5, 1}

15: E2TU, 25 CahiE

16: dJ_gJ_talWrJ_te (5, [

17 E% .

18:

19: (% MYV AA v FOHE */

20: tH L digitalRead([]) = 0 7Z5iE
21: % digitalWrite(6, E}

22: 7L, £3ThlTh

23: %dlgltalﬁrlte[ 6, [

24: %

25: ZRDET

26:

800 *2DM A W FTCLEDS YT .pen - PEN verl.22_2
771 {R%E Arduino LT
(E - RiTHEE - (i)
| #& | | B< | | &F | | ®{T | | —fTRiT | | BOEES | I\_) ) LTS
L T T A T B R (O
| HREERE Ay —ILEE
* 1: —~—
2:pinMode(5, "OUTPUT") |
3:pinMode(6, "OUTPUT") | |
4:pinMode(2, "INPUT") Y PRIy —
5:pinMode(19, "INPUT") e ilyPad Development Boar
6:

100

BEEY—

Frt— 100
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