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TECERY
SUMMARY

Study on the Teaching Material for Air Pollution Investigation
with Computer IT

—Practical Teaching of Acid Rain Measurement for Primary
School Science—

Faculty of Education, Tottori University
Ryoichi SUGIMOTO

Osaka Prefectural Education Center
Noboru KONNO

An environmental investigation is an important learning activity in the science education.

Air pollution happens since NOx + SOx with the exhaust gas of the car and the smoke of
the factory increases and the problem of acid rain is caused now.

Social studies of 5-th grade in the primary school and the science of the lower secondary
school are taken up as a teaching material about the problem of the acid rain.

In general, it is difficult to analyze the density of the contaminant quantitatively in the
class of the primary and the lower secondary school.

This activity to examine the environment quantitatively by using the titration method
and colorimeter method had not been done so much.

We reported on hand-made colorimeter and the teaching material system of an
environmental investigation with a computer with the previous thesis as a means to measure
the contaminant quantitatively. This time, the system of acid rain which measured pH was
developed with this measurement method.

Because the environmental pollution which happens near oneself can be easily measured by
this colorimeter method, the use can be expected as a teaching material of an environmental
investigation from the primary school to the upper secondary school.

In addition, practical teaching used this system was also conducted in the primary science
class. As a result, the affective aspect of the pupils understanding to acid rain and
consideration to the use of the computer were improved.
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10 ’save "PH1”

20 ’ K ok 3k ok 3k ok ok 3k sk s ok sk s sk ok sk sk sk ook ok s sk sk sk sk sk ok sk sk sk ok sk ok o sk ok sk sk sk sk ok sk sk sk sk ok sk ok sk ok sk sk sk ok ok oK ok ok ok sk ok ok ok ok ok ok
30 the R PC—9801% Y XA V¥ —7 = — A{F A/

40 ' MYEENEY X7 L& (558tEY (7 BCP)

50 ° KERFHE 2 ¥ — E A 1995.9.18

GO 7 skt sttt s ok e et s ok o ke s ek sk ok sl sk ok sk ook o ook s ok s o s sk ks o ook ko ko o oo o ok R o ok oo

70 DEF SEG =&H8000

80 SCREEN 3,0:COLOR7,0,,,2:CONSOLE0,25,0,1: WIDTH 80,25
90

100 CLS 3:DIM X (1000), W (100,2) , WD$(100)

110

120  COLOR=(8,&HA)

130 COLOR=(9,&H9A)

140 DR$="" I aE A= AN

150 FIL$=DR$+"D—PH.DAT” ' F— %387 » A IV

160 FI$=DR$+"PH1.DAT” TBET -5 G T 7 A

170 TM=1 " W E R R R
180 CO=6 A S VN )
190 DR$=""

200 ’

210 ON STOP GOSUB *DERU:STOP OFF
220 GOSUB *FILEINP

230 GOTO * SHORI

240

250 %k OWARI

260 RUN "PHMENU”

270 °

280 *kWAK ' FREME

200 T="avEa—yiXHMEEDNE (#55%E  BCP)”

300 TIME1$="":DATE1$=""

310 CLS3

320 LINE(0,0)— (639,348) ,8,BF

330 LINE(0,354) —(639,399),9,BF

340 WY1=40:WY2=315:WX1=52: WX2=262 "Rk L YHEIZE
350 LINE(WX1,WY1)—(WX2,WY2),0,BF

360 LINE(WX1,WY1)—(WX2,WY2),7,B

370 LINE(WX1—1,WY1—1)—(WX2+1,WY2+1),7,B

380

390 FORI=1TO11

400 LINE(WX1,WY1+25%]) —STEP(WX2—WX1,0),5, ,&H8388
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420
430
440
450
460
470
480
490
500
510
520
530
540
950
960
570
580
990
600
610
620
630
640
600
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
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NEXTI

FORI=WY2 TOWY1 STEP —5

LINE(WX1,D) —STEP(5,0),7

NEXTI

FOR I=WX1 TO WX2 STEP 30

LINE(I,WY1) —,WY2),5,,&H4040

NEXTI

WX3=274:WX4=2380

LINE(WX3,WY1) ~(WX4,WY2+10),0,BF

LINE(WX3,WY1) - (WX4,WY2+10),7,B

LINE(WX3~1,WY1—-1)— (WX4+1,WY2+11),7,B

LINE(WX3,WY1+28) — (WX4,WY1+28),7: PAINT(WX3+20,WY1+10),9,7
WX5=392: WX6=612

LINE(WX5,WY1) —(WX6,WY2+10),0,BF

LINE(WX5,WY1) — (WX6,WY2+10),7,B

LINE(WX5—1,WY1—-1)— (WX6+1,WY2+11),7,B

LINE(WX5,WY1+28) —(WX6,WY1+28),7: PAINT(WX5+20,WY1+10),9,7

’

GOSUB *HOUJI
GOSUB * YOKO
RETURN

’

’

*TATE
CC1=7:CC2=5:TT=—.2 THEEEERY O LR
LINE(4,WY1—6) — (WX1—1,WY2+4),8,BF
ICH=WY2—5
FORI=1TO11
Q=CC1+(I—1)%TT
L1=ICH :L0=8
TITL$=STR$(Q)
IF Q=7 THEN TITL$="17.0"
IF Q=6 THEN TITL$="6.0"
IF Q=5 THEN TITL$="5.0"
GOSUB * TITL
ICH=ICH—25
NEXTI
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830
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850
860
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900
910
920
930
940
950
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970
980
990
1000
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1020
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1040
1050
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1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
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WW1=250/(CC1—CC2)

WW2=65—CC2:k WW1

RETURN

*YOKO

LINE(WX1-—2,WY2+2) —(WX2,WY2+18),8,BF

FOR L=WX1 TO WX2—30 STEP 30
L1=WY2-+8:IF L=WX1 THEN L0O=L—20 ELSE LO=L—24
LL=(L—-WX1)/2
TITL$=STR$(LL)
GOSUB 3 TITL
NEXT L
RETURN
sk HOUJI
CLS
COLOR 6:LOCATE 5,1: PRINT TI$
COLOR 7:LOCATE 49,1:PRINT ” H 4} ” +DATE$;
LOCATE 64,1: PRINT "Bzl "+ TIME$
LOCATE 30,20:PRINT " (#) " :LOCATE 2,2: PRINT ” (pH)”;
LOCATE 36,3: PRINT "HlE 5 — %"
COLOR 7:LOCATE 35,6: PRINT ” [#gtips] ”
COLOR 6:LOCATE 35,8: PRINT ” pH = 0.00”
COLOR 7:LOCATE 36,11:PRINT” [~ v + 3] ”
COLOR 6:LOCATE 37,13:PRINT” 0

COLOR 7:LOCATE 35,16:PRINT " [ &-jrgs1] ”
COLOR 6:LOCATE 87,18:PRINT” 0"
COLOR 7:LOCATE 56,3: PRINT "5t 57— 47
RETURN

* DATOUT

FORI=1TO15

IF DTNO== <15 THEN II=I ELSE I=DTNO—15+1
LOCATE 49,4+1:COLOR 5: PRINT USING "#t# : *; WL, 1);
COLOR 7:PRINT "®ttpH="";
COLOR 5:PRINT USING "#.##:”;W(IL,2);
COLOR 7:PRINT WD$(I1) ;

IF DTNO=1I THEN GOTO 1220
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1210 NEXTI

1220 RETURN

1230

1240  * SHOKI

1250 OPEN FI$ FOR INPUT AS #1

1260  INPUT #1,A,B,C1,N1,C2,N2

1270 CLOSE #1

1280 RETURN

1290

1300 SHORI ' /////////////17//71177777717111711171711711771/1711/117/11/

1310 GOSUB *WAK

1320 GOSUB % TATE

1330 LOCATE 1,23:PRINT SPC(78);

1340 LOCATE 10,23:COLOR 5

1350 PRINT ” < <R >>";

1360 COLOR 5:PRINT” 1:";:COLOR 7:PRINT "R RIE";

1370 COLOR 5:PRINT” 2 :”;:COLOR 7:PRINT "# &5 ER”;

1380 COLORS5:PRINT”  0:";:COLOR 7:PRINT "#7T";

1390 AS$=INKEY$:IF AS$="" THEN 1390

1400 LOCATE 1,23:PRINT SPC(77);

1410 IF AS$=CHR$(13) OR AS$="1" THEN OPW=1:GOTO * DATINP

1420 IF AS$="2" THEN OPW =3:GOSUB % MAKE

1430 IF AS$="0" THEN GOTO % OWARI ELSE GOTO 1390

1440

1450 = DATINP’ ®izE //////////1771/1/717111771117711111117117771171717111/

1460 LOCATE 1,23:PRINT SPC(77); :LOCATE 6,23: COLOR 7

1470 PRINT "< < JI7E : 3B & HhEFHZ AN, B TE /267 :COLOR5:PRINT " 1) ¥ — >
F—";

1480 COLOR 7:PRINT "CTHIE LEd, >>";

1490 AS$=INKEY$:IF AS$="" THEN 1490

1500 LOCATE 1,23: PRINT SPC(76);

1510

1520 ON ERROR GOTO *EE

1530 GOSUB sk SHOKI

1540 ON ERROR GOTOO0

1550 CNT=0:CTT=0

1560 STOP ON

1570 LOCATE 1,23: PRINT SPC(70);

1580 COLOR 7:LOCATE 20,23: PRINT "< < =724 #liEH, (7;:COLOR5:PRINT ” STOP¥
— ”;:COLOR 7:PRINT "Cihllzsik) >>";
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1590 /

1600 TM1=VAL(RIGHT$(TIMES$,2))

1610 COLOR 7:LOCATE 64,1: PRINT " "+ TIME$

1620 GOSUB *MOUSEIN

1630 TM2=VAL(RIGHT$(TIME$,2))

1640 IF TM2=TM1 THEN 1620

1650 IF TM2<TMI1 THEN TM2=TM2+60

1660 TTT=TM2—TM1

1670 DAT=(LOG(COU)—=A)/B TREHE

1680 IF DAT<0 THEN DAT=0

1690 BEEP1

1700 CNT=CNT+1:IF CNT>1000 THEN GOTO * DERU

1710 CTT=CTT+TTT

1720 WWI=DAT

1730

1740 YYT=WWI1kWWI+WW2:IF YYT>WY2 THEN YYT=WY2

1750 IF CTT= <105 THEN CIRCLE(CTT*%2+WX1—1,YYT),1,CO,,,,F:GOTO 1800

1760 IF CTT>105 AND CNT <210 THEN CIRCLE(CTT*2+WX1—208,YYT),1,CO-2,,,,F:
GOTO 1800

1770 ~ WT=CTT MOD 105:IF WT=0 THEN WT=105

1780  CIRCLE(WT*2+WX1—1,YYT),1,CO—4,,,,F

1790

1800 COLOR 6

1810 LOCATE 41,8: PRINT USING "#.#4";DAT;

1820 LOCATE 38,13: PRINT USING "##### ”; COU

1830 LOCATE 38,18: PRINT USING "##4”; CTT

1840 BEEPO

1850 IF OPW=2 THEN GOTO * SHORI

1860 GOTO 1600

1870

1880 % DERU

1890 STOP OFF

1900 IF OPW=2 THEN GOTO % SHORI

1910 LOCATE1,23:PRINT SPC(70);

1920 COLOR 5:LOCATE 6,23: PRINT "< < &R >> 7;

1930 COLORT:PRINT " 1 :IET — % %l 2 :WEEKT Uy —rF— ekt

1940 COLOR@(19,23)—(21,23),5

1950 COLOR@(41,23) —(43,23),5

1960 COLOR@(57,23)— (63,23),5

1970 AS$=INKEY$:IF AS$="" THEN GOTO 1970



1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150

2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
22170
2280
2290
2300
2310
2320
2330
2340
2350
2360
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IF AS$="2" THEN GOTO *SHORI
IF AS$=CHR$(13) THEN GOSUB % KESU:RETURN 1550
IF AS$="1" THEN GOTO * KIROKU ELSE GOTO 1970
*KESU
LINE(WX1,WY1) — (WX2,WY2),7,B
PAINT(WX1+30, WY1+100),0,7
FORI=1TO11
LINE(WX1,WY1+25%I) —STEP(WX2—WX1,0) ,5, ,&H8888
NEXT I
FORI=WX1 TO WX2 STEP 30
LINE(I,WY1)— (I, WY2),5, ,&H4040
NEXTI
RETURN
* KIROKU
LOCATE 1,23: PRINT SPC(77);
COLOR 7:LOCATE 8,23:PRINT " 49 %”; :COLOR 5:PRINT ” k%= ”; : COL
ORT:PRINT "% AN LTFEW, (0THik) =>7;
INPUT WNN
IF WNN=0 THEN GOTO 1880
LOCATE 1,23: PRINT SPC(77);
COLOR 7:LOCATE 24,23:PRINT "% 7=724, 5— % %4 T3, *7;
IF DTNO=0 THEN 2270
FORI=1 TO DTNO
IF W(I,1) <>WNN THEN 2260
GOSUB *MES2
IF OPE=1 THEN GOTO 2270
IF OPE=2 THEN GOTO 2140
NEXTI
DTNO=DTNO+1:W(DTNO,1) =WNN:W(DTNO, 2) = WWI: WD$ (DTNO) =DATE$
GOSUB * DATOUT
ON ERROR GOTO * ER1
OPEN FIL$ FOR INPUT AS #1:INPUT #1,DUM: CLOSE
ON ERROR GOTO0
OPEN FIL$ FOR APPEND AS #1
WRITE #1, WNN, WWI, DATE$
CLOSE #1
GOTO 1880



2370
2380
2390
2400
2410
2420
2430
2440
2450

2460
24770
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2760
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*kER1
CLOSE
OPEN FIL$ FOR OUTPUT AS #1
RESUME 2330
* MES2
LOCATE 2,23: PRINT SPC(77); :COLOR 6
ON ERROR GOTO 0
LOCATE6,23: PRINT "< < fFE L= HF S, BiZBHINTWEd, 1: LB
SERE >>7;
AS$=INKEY$:IFF AS$="1" THEN OPE=1:GOTO 2480
IF AS$="2" THEN OPE=2 ELSE 2460

RETURN
*FILEINP’ /////////1711171117711777111777771771177177171771771111771171/
ON ERROR GOTO % EE
GOSUB * SHOKI
ON ERROR GOTOO0
RETURN
*TITL
FOR AV=1 TO LEN(TITLS$)

GPO=ASC(MID$(TITL$,AV,1))

PUT@(LO+AV*8,L1) , KANJI(GPO-+&H100),,7,0
NEXT AV
RETURN
*EE
STOP OFF
CLOSE:CLS 3:COLOR 6
LOCATE 18,6:PRINT "#4%& ! WEH T v A VBREFINTHEE AL

COLOR 7:LOCATE 20,11:PRINT "H&# 7 » A VEFER L T 6 ELTTE N,

LOCATE 20,16:PRINT "% #EgE L7=H V¥ — v F — B L TF I, *7;
AS$=INKEY$:IF AS$="" THEN GOTO 2690
GOTO s SHORI

*

*MAKE

’*******************************************************************
’ < AT HBREHEY XA RIES0 ST A

’*******************************************************************

2:%



27170
2180
2790
2800
2810
2820
2830
2840
2850
2860
2810
2880
2890
2900
2910
2920
2930
2940

2950
2960
2970
2080
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130

3140
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CLS 3
LINE(20,0) —(620,16) ,1,BF: LOCATE 11,0
COLOR T:PRINT "< < ¥ XMl B LAaioREKE Tas/5a >>7
PRINT
PRINT ”**************************************************************************"
PRINT” Z OB IEALIE 7 11 2 5 23 EHHIS RO s E L, K v b —0EBER"
PRINT ¥4, SANCIE L &> &3 2o mme sy 2 5E U CGHI L E 3,7
PRINT” tkiz, iy (pH7) CHRELCHIL, BIEF—7 ZRELE T
PRINT ”***************************************************>I<**********************"
COLOR 6:LOCATE 4,10
PRINT” 1 . fiBHEHE 2V Ea—F O 7 XM TIZHERR L TZEN,
COLOR 6:LOCATE 4,12
PRINT” ®ER LB, V¥ —VF—ZHLTTFE 0, NF—THELET"
A$=INKEY$:IF A$="" THEN 2900

IF A$="N" OR A$="n" OR A$="3" THEN GOTO *OWARI
LOCATE 1,10:PRINT SPC(78) ; : LOCATE 1,12: PRINT SPC(78) ;
COLOR 5
LOCATE 4,10: PRINT ” 2 . 72 F & #i BH o0 3 1l O #E #E (i /\pH 5. 288 ) & ¥l LT T
W’
LOCATE 7,12:PRINT "#4# L= W OpHEA N LT F X, => 75
INPUT C1
WW=5:GOSUB *START:GOSUB * KEISAN1L
N1=COUNT
LOCATE 10,23:PRINT "3k ) ¥ — V¥ — TROMBICHEARE T
A$=INKEY$:IF A$="" THEN 3010

FORI=10 TO 23: LOCATE 1,1: PRINT SPC(78) ; :NEXTI

COLOR 4

LOCATE 4,10:PRINT ” 3 .7 T &P 0 h i ey (pH:6.8%2) ZHEH L T T,
LOCATE 7,12: PRINT "#{f L 7= OpHEA I L TF X W => 7

INPUT C2

WW=5:GOSUB %START:GOSUB * KEISAN1

N2=COUNT

FOR 1=10 TO 23: LOCATE 1,1: PRINT SPC(78) ; :NEXT I

sk KEISAN2

A=LOG(N1) — (LOG(N2) —LOG(N1)) % C1/(C2—C1) :B=(LOG(N2) —LOG(N1))/(C2
—Cl)

COLOR 7:11=20



3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3610
3520
3530
3540
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LOCATEIL10:PRINT "p H =>";C1;” COWEES » > F =>";N1
LOCATEIL11:PRINT "p H =>";C2;” COWMEI » >~ F =>";N2
LOCATEIL, 13: PRINT "l U= A3 (BB =>";A;
LOCATEI, 14:PRINT ” BEH (MEHEHEZ) =>";B;
LINE(30,256) —STEP(580,0),7, ,&H9999
COLOR 5:LOCATE 6,18: PRINT " < #LEE34R > ”: COLOR 7
LOCATEIL,18:PRINT " 1 : data ##ZIE 7 7 A WIZIBAE LK T+ 2"
LOCATEI,20:PRINT " 2 : HJ, BIFAIEEFTS”
LOCATEII,22:PRINT " 3 : data #{#-FE K TT3";
A$=INKEY$:IF A$="" THEN 3250

IF A$="1" THEN GOTO * FILESAVE

IF A$="2" THEN GOTO 2770

IF A$="8" THEN GOTO sk SHORI ELSE 3250

’

’

*START

COLOR 6:LOCATE 60,12: PRINT "3 % %17” : COLOR 7
FOR I=1 TOWW

TM1=VAL(RIGHT$(TIMES$,2))

GOSUB #MOUSEIN

TM2=VAL(RIGHT$(TIME$,2))

IF TM2=TM1 THEN GOTO 3350

LOCATE 20,1+12: PRINT "5H#l L 7= COUNT(";1;”) = ";COU
C(H=Cou
NEXTI

RETURN

*k MOUSEIN

"KT=0

IF INP(&H7FD9) AND &H80 THEN 3470 ELSE 3450

CoOU=0

*S1:1F INP(&H7FD9) AND &H80 THEN GOTO 3 S1 ELSE GOTO % S2
*82:COU=COU+1

*53:IF INP(&H7FD9) AND &H80 THEN GOTO %S4 ELSE GOTO %382
*S4:" KT=KT+1:1F KT=1 THEN 4170

RETURN

>

’



3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3690
3660
3670
3680
3690
3700
3710
3720
3730
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* FILESAVE
COLOR 6:LOCATE 24,22: PRINT "3k /=724, 7 v A MiCi&H T3, %";
OPEN FI$ FOR OUTPUT AS #1
WRITE #1,A,B,C1,N1,C2,N2
CLOSE #1
GOTO *SHORI
sk KEISAN1
MA=0:MI=20:CC=0:CT=0

FORI=1TOWW

IF C(I) <MI THEN MI=C(I) : XMI=1

[F C(D>MA THEN MA=C() : XMA=I
NEXTI

FORI=1TO WW

IF ]=XMA OR I=XMI THEN 3710
CC=CC+C{I)/100:CT=CT+1

NEXTI
COUNT=CC/CT:COUNT=100% COUNT
RETURN






