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An Application of Personal Computer as a Science Tool (III)
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SUMMARY

AN APPLICATION OF PERSONAL COMPUTER AS A SCIENCE TOOL (II)

—Evaluation of Simple Interface for In-service Science Teacher Training—

Ryoichi Sugimoto

Department of Science Education,
Faculty of Education,

Tottori University

It is effective to use the computer as a tool to search for nature by calculating, graphing, simulation,
the retrieval of information and the measuring the experimental data. The computer promotes intellectual
understanding of the student and it is effective in the improvement of the study volition.

However, the computer skills of science teachers are not enough to utilize computer hardware for
scientific measurements.

It is indispensable to have the training course of the computer use in the education of the teacher
training at the education center and the teacher training university.

Lately, some problems in the personal-computer use in the science education were pointed out. Further,
the science teacher was had to manufacture an easy interface.

In this research, the science teacher made an simple interface and calibrate themseves. A right
evaluation was obtained because of execution in the course of the education center. 869 of participants
completed to make the interface circuit and 96% of the teachers were satisfied with this course.

Understanding concerning hardware was not enough yet as the problem. Some with an insufficient skill
of soldering was seen.

As a consequence, this method is extremely appropriate as the teaching material for the science teacher

training.

(19924F 4 H20 052 5)
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BE 3 BHEEEBIZBW7O/5 4

1000 '*?************************t**#***i**********i***********************
1010 * RYyavgEy - #FREYa—- NO.

1020 ' BRErER

1030 * 1991.6

1040 *

1060 A 3K ok sk F B 3 s KKK ok ok o koK sk ook sk ok Bk 0K ok K K K 8 3 ok 3k ok ok R 3 ok K 30K 3 % 3 380k 3 5k 3Ok o R K K 350K K % k0K
1060 *

1070 sxsssszsssssz===zzczxz=z==22 ] NI TI AL T ZE ==
1080 DIM PX(7,6),PY(7,6),QX(10},QY(10),V(10)

1090 XD=60:YD=80: BYTE=((XD+7)¥8)*YD%3+4: FACT=BYTE*2+]

1100 DIM GO%(FACT),Gi%(FACT),G2%(FACT),G3%(FACT),G4%(FACT) ,G5% (FACT)

1110 DIM G6%(FACT),G7%(FACT),G8%(FACT),G9%(FACT)

1120 FOR I=1 TO 7:FOR J=1 TO 6:PX(I,J)=0:PY(I,d>=0:QX(1)=0:QY(I)=0:NEXT J,1
1125 F$="ONDO"

1130 CONSOLE 0,24,0,1:SCREEN 3,0:CLS

1140 COLOR 7:CLS 3

1160 PRINT » o7y AkEHTELER, Y-IAXOBEKE"
1160 PRINT " 7aV5a3Thobld, MELIBLSLENEYEF,
1170 COLOR 6:PRINT * TN ¥-T ATFIIYL 0

1180 A$=INKEY$:IF As$="" THEN 1180

1190 *HAJIME '=--—-=mmeomcmcmme o START POINT=-- ==~ m o e

1200 ON HELP GOSUB *HAJIME:HELP ON

1210 ON ERROR GOTO *ERRORSHORI

1220 GOSUB *ONDO.SUB

1230 ON ANS GOSUB *KKONDO, *ONDOGRP, *ONDOAJT, *ENDRTN

1240 *ENDRTN

1250 COLOR 7:CLS 3

1260 GOTO %ENDSHORI

1270 RETURN "= oo e o o e e e e e e e e e

1280 %ONDO.SUB:CLS 3

1290 LOCATE 23, 5:COLOR 6:PRINT "NV a3 VHEHEERRL Y — X2

1300 CIRCLE ( 180, 88), 13, 1:PAINT STEP(0,0), 1:CIRCLE ( 394, 88), 13, 1
:PAINT STEP(0,0), 1:LINE( 180, 75)-( 394, 101), 1,BF

1310 LOCATE 31, 7:COLOR 7:PRINT “# & 8 &~
1320 LINE( 244, 107)>-¢ 314, 133), 2,B
13256 LINE( 155, 140)-( 415, 330), 2,BF

1330 LOCATE 24, 10:COLOR 4:PRINT "1 HAXmF OV 5 an
1340 LOCATE 24, 12:COLOR 4:PRINT "2 ¥ S 7 &Koy s un
1360 LOCATE 24, 14:COLOR 4:PRINT "3 H— I A X DB E"
1360 LOCATE 24, 16:COLOR 4:PRINT "4 T

1410 LOCATE 24,18:COLOR 7:PRINT "&# B %2 AHL T EE W, »

1420 LOCATE 26,19:INPUT ANS :IF ANS>4 OR ANS<1 THEN 1280

1500 RETURN

1580 '***********************************************************************
1590 HEEAR&KR T Y 52

1600 BY R.SUGIMOTO 1991.5

1610 '****************************i******************************************
1620 *KKONDO

1630 *SUJITEN

1640 ' BONFL80 / F 4wk 7% 60 M wiath

1650 CONSOLE 0,24,0,1:SCREEN 3,0,0,1:CLS 3

1660 WINDOW(0,0)-(639,399):VIE®(0,0)-(636,399)

1670 C=2:CLS 3:G=0:H=0 * ka93 A oy

1680  SCREEN 3,0,1,0:CLS 3 :PRINT "# LB EBLLF XV, F—IMAABdTd, »
1690 GOSUB *SUJI

1700 *INPU

1710 V$="0123456789": FOR I=1 TO 10:V(I)=VAL(MID$(VS,[,1)) :NEXT I

1720 C=4:Cl=2:F=2

1730  *STRT

1740 A 97 W § X AR R R e R S AU
1750 GOSUB *ZERO

1760 FOR 1=1 TO 10

1770  ON V() GOSUB %ONE, *TWO,*THREE, *FOUR, xFIVE, *S1X, *SEVEN, *E[GHT , *NINE

1780 GOSUB *QXMOVE

1790 NEXT i

R R A R R LT T
1810 FOR J=1 TO 7 ‘I3 Z ERTR
1820 QX(J)=QX{J)~G-60%9 QY (Jr=QY(J)-H

1830 NEXT J

1840 'GET routine

1850 GET(0,0)—(SO,BO),GOZ:GET(G0,0)—(GO*Z,SO).GI%:GET(GO*Z,0)-(60*3,80),GZ%
1860 GET(60%3,0)-(60%4,80),G3%:GET(60%4,0)-(60%5,80),G4%

1870 GET(60%5,0)~(60%6,80),G5%:GET(60%6,0)-(60%7,80),G6%

1880 GET(60%7,0)~-(60%8,80),G7%:GET(60%8,0)~(60%9,80),G8%

1890 GET(60%98,0)-(60%10,80),G9%
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'////////////////////////////éé//é{//é;/////////////////////////////////
' i w7 Y54

CILLLELIIIII 0PI LLEIIIIT070 170700070 0700007777070F0700000007707777772417
CLS 3

. d v T L ——
PRINT "% ~ S A S DEXEMBRABET., U¥—2 % —-CONDORBABRABEF. ©
FILES "%.OND"

INPUT “FILENAME";F$ :I[F Fs$="" THEN F$="ONDO"
OPEN Fs$+" OND" FOR INPUT AS #1

INPUT #1,B,TO0,PO

PRINT "B=";B;" TO=";TO;"
IF EOF(1) THEN 2020

PO="; PO

SCREEN 3,0,0,1

CLS 3

LOCATE 36,0 :PRINT "@ @ t+ »
*SOKUTET : '#kkkkxxxUI7( e T L Lt T T u—
COUNT=0

*START

IF INP(&H7FD9) AND 8HS80 THEN 2100 ELSE 2110

COUNT=COUNT+1

IF INP(8H7FD9) AND &H80 THEN 2130 ELSE 2110

*TOMARE

LOCATE 10,5:PRINT "COUNT="; COUNT

‘ONDO=INT (ONDO*10+.5)/10 :'/N ¥ &
ONDO=INT (ONDO*100+.5)/100: ' sr ¥ &
N$=STR$ (ONDO)

'SUJITEN

*HYOUJ 1 5RO ROR R R R K BOK R KRR R R K AR SR KK KK o KoK R ok o Ko oK
LINE(0,190)~(639,300),0,BF

G=500:H=200:X=0:Y=0

KETA=LEN(N$) ! IF KETA>7 THEN KETA=6

FOR J=KETA TO 1 STEP -1

Wi$=MID$(N$,J,1)

[F W1s="-" THEN GOSUB #*DMINUS:GOTO 2310

IF ¥1 ' " THEN X=X+70: GOTO 2310

IF Wis="," THEN GOSUB %DTEN: GOTO 2310

W=YAL(W1$)+1:X=X-70

ON W GOSUB *DO, #D1, *D2,%D3, ¥D4, %xD5, D6, D7, *D8, ¥D9

NEXT 3

GOTO *SOKUTEI

m2
%3

s2PUT ROUTINE===z=zzczs=zsssnzsccczsszsoscszecccscsmases

*DO :PUT(X+G, Y+H),G0X, PSET:RETURN
*D1 :PUT(X+G, Y+H),G1%,PSET: RETURN
*D2 :PUT(X+G,Y+H),G2%,PSET: RETURN
*D3 :PUT(X+G,Y+H),G3%,PSET:RETURN
*D4 :PUT(X+G,Y+H),G4%,PSET: RETURN
¥D6 :PUT(X+G,Y+H),G5%,PSET:RETURN
*D6 :PUT(X+G,Y+H),G6%,PSET:RETURN
*#D7 :PUT(X+G,Y+H),G7%,PSET:RETURN
*#D8 PUT(X+G,Y+H),G8%,PSET: RETURN
*D9 PUT(X+G,Y+H),G9%, PSET: RETURN

*DTEN:CIRCLE(X+G-5,Y+H+72),4,4,,,,F:RETURN

*DMINUS: LINE(120,H+37)~(160,47+H), 4, BF: RETURN

GOTO 2200

THAIRRORIOOROR IO KD AT N L TOWE TN @k 40k Kok sk s sk ks ok oo ook sk ok sk ok ok o g o
*ZERO

FOR J=1 TO 6:PAINT(QX(J),QY(J)),C,C1:NEXT J

RETURN

*ONE
PAINT(QX(2),QY(2)},C,Ct:
RETURN

*TWO

PAINT(QX(3),QY(3)),C,Cl

PAINT(QX(1),QY(1)),C,C1:
PAINT(QX(5),QY(5)),C,C1:
*THREE
PAINT(QX(1),QY(1)),(,Cl:
PAINT(QX(3),QY(3)),C,Cl:
*FOUR
PAINT(QX(6),QY(6)),C,C1:
PAINT (QX(7),QY(7)),C,Cl:
*FIVE
PAINT(QX(1),QY(1)),C,C1:
PAINT(QX(3),QY(3)),C,Cl:
*51X
PAINT(QX(1),QY(1)),C,C1:
PAINT (QX(3),QY(3)),C,C1:
RETURN

*SEVEN
PAINT(QX(1),QY(1)
PAINT(QX(2),QY(2)
*EIGHT
PAINT(QX(1),QY(1)),C,Cl:
PAINT (QX(4),QY(4)),C,C1:
PAINT(QX(7),QY(7)),C,C1:

Cl:

),C,
»,C,Cl:

PAINT(QX(2),QY(2)),C,Cl1:
PAINT(QX(7),QY(7)),C,ClL:

PAINT(QX(2),QY(2)),C,Cl:
PAINT(QX(7),QY(7)),C,C1:

PAINT(QX(2),QY(2)),C,Cl1:

RETURN

PAINT(QX(6),QY(6)),C,Ct

PAINT(QX(4),QY(4)),C,Cl
RETURN

PAINT(QX(4),QY(4)),C,C1
RETURN

PAINT(QX(3),QY(3)),C,Cl

TPAINT (QX(4),QY(4)),C,CL
PAINT(QX(7),QY(7)),C,ClL:

RETURN

PAINT(QX(S).QY(G)),C,C[:PAINT(QX(4).QY(A)),C,CI
PA[NT(QX(?),QY(7)).C,C1:PAXNT(QX(ﬁ),QY(5)),C,Cl

PAINT(QX(G),QY(G)),C,CI:PA[NT(QX(S),QY(S)),C,CI

RETURN

PAINT(QX(Z),QY(2)).C,Cl:PAINT(QX(S),QY(S)),C,CI
PAINT(QX(S).QY(S)),C,C!:PAINT(QX(S),QY(G)),C,CI

RETURN
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*NINE
PAINT(QX(1),QY(1)),C,CI1:PAINT(QX(2),QY(2)),C,C1:PAINT(QX(3),QY¥(3)),C,C1
PAINT(QX(4),QY(4)),C,C1:PAINT(QX(6),QY(6)),C,C1:PAINT(QX(7),QY(7)),C,Cl
RETURN
*QXMOVE i '~-vmommm o m o m e e
IF i=10 THEN RETURN
FOR J=1 TO 10:QX(J)=QX(J)+60:NEXT J
RETURN '-wmmmmmemmm e oo
ESUT LT 7 3k adolololor 5Ok 58008 8 30K Kok K0k 330Kk KKK KK KR AOR R Sk K KK % 8 % K K % K
FOR J=1 TO 7
FOR i=1 TO 6
READ PX(J,1),PYW, D)
NEXT 1
NEXT §

FOR =1 TO 7:
READ QX(I),QY(D)

NEXT 1
DATA 17,08,20,05,562,05,55,08,562,11,20,11
DATA 56,10,59,13,64,36,60,39,47,37,53,12
DATA 49,42,52,45,47,68,43,71,40,69,46,44
DATA 07,72,10,69,42,69,45,72,42,75,10,75
DATA 10,42,13,45,08,68,04,71,01,69,07,44
DATA 17,10,20,13,15,36,11,39,08,37,14,12
DATA 12,40,15,37,47,37,50,40,47,43,15,43
DATA 35,08,53,23,47,55,25,70,08,55,14,23,30,40
GOSUB #SUB2: G=G-60%10: RETURN
*SUB1
FOR J=1 TO 7

LINE(G+PX(J, 1) ,H+PY(J, 1))~ (G+PX(J,2) ,H+PY(J,2)),C

FOR M=3 TO 6

LEINE-(G+PX(J ,M),H+PY(J ,M)),C
NEXT M

LINECG+PX(J,6) ,H+PY(J,6))-(G+PX(J,1),H+PYWJ,1)),C
NEXT J: RETURN
*SUB2

GOSUB *SUB1
FOR [=1 TO 9: G=G+60:GOSUB *SUB1: NEXT I: RETURN
B M
CLS 3:GOTO *HAJIME
END
e At bhi bttt sttt UL ELL SRR

BEYS7#HR TS 3 A

e Mmoo
*ONDOGRP
COLOR 5:CLS 3

COLOR 0:FOR I=1 TO 10:KEY [," “:NEXT 1 :COLOR 7
INPUT "B M@ o —HERB 2@HICLE+», *;DT:IF DT=0 THEN DT=1
Iwm"ﬁmﬂ0%$&ﬁ%tb§fm,mm:mewTMNMﬂ

CLS :PRINT "¥ - I A X DOEBABBASET, "

PRINT "ONDO. ow%ﬁa;&btsh‘.%wii VE—-vF—%HFULTFEN, "
FILES "#.OND":INPUT "FILE NAME ";F$

IF F$="" THEN F$="ONDO"

OPEN F$+".OND" FOR INPUT AS #1

INPUT #1,B,T0,P0

PRINT USING "B=####.4 TO=###.4 PO=##8## ";B,T0,P0

CLOSE #1

$=10

INPUT "R W8 B %
INPUT "F— % oD
YMIN=0

XMIN=0 :XMAX=471
DC=5:D8=47.1 :K=8H1111

$X=D§ DX=471/8X

SY=YMAX-YMIN:DY=319/SY

SCREEN 3,0,0,1:CLS 3 :L=s0

CONSOLE 0,24,1,1:CLS:COLOR 7

KEY 1,"94Y2%4" :ON KEY GOSUB 3950 :KEY ON

GOSUB *ZAHYO

LINE(605,280)-(599,350),4,B

LINE(505,32)-(699,250),4,B

LOCATE 0,10:PRINT “T “:LOCATE 55,22 :PRINT "X ";DT;"# /1>yt
LOCATE 33,22:PRINT “Bi M~

LOCATE 55,22:PRINT "X *;DT

LOCATE 20,0:COLOR 5:PRINT "®HE ¥ E D ¥ 57 BY R.S 1990":COLOR 7
LOCATE 63,18:PRINT " A/ % —n

LOCATE 63,19:PRINT "CMENU "

LOCATE 63,20:PRINT " BB £% .

CSTART ok ok ook dokoior ok ok ok okoR dokokok ok s kol dokok SOkok bk ok ok
T10=VAL(RIGHTS$ (TIMES$,2))

COUNT=0

IF INP(SH7FD9) AND 8&H80 THEN 3560 ELSE 3570

COUNT=COUNT+1

IF INP(SHTFD9) AND 8H80 THEN 3590 ELSE 3570

>&-‘;
nkﬁ*
AT
T
A5

-t

4

S L ¥ 5. RGY;RIIF R=0 THEN R=2

YMAX=<100";YMAX :IF YMAX=0 THEN YMAX=100
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¥TOMAREL 1 ' sokdok kbbb hsddobobok ok b ook kbbb o ook ko ok
TI1=VAL(RIGHTS(TIMES,2)):TIMESA=TI1-TIO:IF TIMESA=TIMESAQ THEN 3550
IF TIMESA MOD DT=0 THEN GOSUB *PLOT ELSE 3620

GOSUB *DATAHYOQJ | :GOTO 3550

' GRAPH PLOT At # ik dokdoh o dokok b koo ko deod b o okok 3 ok ok o

*PLOT

L=L+1

T=B/ (LOG(COUNT/P0)+B/(273.15+T0))-273.15

IF L>470/RT THEN L=0

'PSET(32+RT*L,351-T*319/YMAX),6 : TIMESAQ=TIMESA

~CIRCLE(32+RT*L,351-T*319/YMAX),R,6,,,,F:TIMESAQ=TIMESA

iZAHYO :'+++¢+¢§++¢+++¢+++++*+Q#+ﬁQ+§+++¢+++f§4+#++§#+++++

FOR 1=0 TO YMAX/10:LOCATE 1,21-1%200/YMAX:PRINT [%10;:NEXT I

FOR J=0 TO 400 STEP 100 :LOCATE (J+8)/8,22:PRINT J/RT;:NEXT J

LINE(32,351)-(503,32),7,B

IF 8X>50 THEN $$=10 ELSE 8S=1

FOR 1=0 TO [NT(SX)>-1 STEP SS:LINE(32+I%DX,351)~(22+1%DX,346),7:LINE(32+[%DX,32)-(32+[*DX,37),7
LINE(32+1#DX,346)~(32+1%DX,37),2, ,K:NEXT )

FOR 1=0 TO INT(SX)~1 STEP 10:LINE(32+1%DX,32)-(32+I%DX,351),3, ,K

NEXT 1

IF SY>50 THEN $8=10 ELSE SS=1

FOR J=0 TO INT(SY)-1 STEP S8:LINE(32,351-J#DY)-(87,351-J*DY), 7:LINE(496,361-J%DY)~(503,851~J#DY),7
LINE(37,351-J%DY)~(495,351-J%DY),2,,K:NEXT J

FOR J=0 TO INT(SY)-1 STEP 10:LINE(32,351-J*DY)-(503,351-J%DY),3, K

NEXT J

LINE(32,351+YMIN*DY)-(503,361+YNIN*DY), 4

LINE(32-XMIN*DX,32)-(32-XMIN%DX,351), 4

RETURNY

*DATARYOJI

LOCATE 65,3:PRINT "H 4f “:LOCATE 65,4:PRINT DATES

LOCATE 65,6:PRINT "B M1 ":LOCATE 65,7:PRINT TIMES

LOCATE 65,9:PRINT "»%>t “:LOCATE 65,10:PRINT COUNT

LOCATE 65,12:COLOR 6:PRINT “#& B =":LOCATE 65,14:PRINT USING "###.4# C";T

COLOR 7

RETURN:

END

‘RESTART ----mm-ueone

L=0

RETURN

END

'*****’Ir******lhi****t***#ll*******t*llr*********************************

! BERE 0 Y5 A
'*#********’k*****Il************:‘****t*********************4********#*

*ONDOAJT

CONSOLE 0,24,1,1,0:CLS 3

CLS
COLOR 6
PRINT "
COLOR 4
PRINT "
PRINT "
PRINT *
PRINT "
PRINT "
COLOR 7
PRINT Y- RAKPUHEBLTLIEE, »

PRINT * OK? HIT ANY KEY"

A$=INKEY$:IF A$="" THEN 4160

PRINT "2 ¥ - DBREDRBE X VAT LEEH, »

INPUT “TO=";T0

GOSUB *START

PO=COUNT

PRINT "P0=";P0

PRINT "D ¥ DBBIEBEL T T, 5HBEEoT L Fxn, »
PRINT “OK? HIT ANY KEY"

AS=INKEYS:[F A$="" THEN 4240

INPUT "T1=z";Tt

GOSUB *START

P1=COUNT

*KEISAN

TO=T0+273.15:T1=T1+273.15

B=(LOG(P1/PQ))/(1/T1-1/T0)

PRINT "B ¥t ";B;" 1 /K" :PRINT:PRINT

PRINT "BEBKLPOBIFTORAELTHBOTLHEE W™, * :PRINT
PRINT "2 LT 70 Y541 208EKEMELTSEEGL, " :PRINT
PRINT USING “ZE ¥ &8 4 B=w####.# PO=##S# TO=8#.#";B;P0;TO :PRINT
PRINT “7 7 A VI HBELE T H, (Y /N) ";:INPUT As

IF A$="Y" OR A$="y" THEN *FILESAVE

PRINT "# b %+ 5, (Y /N) ";:INPUT As
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4410 *START
4420 PRINT "START t!"

4430 FOR 1=1 TO 10

4440 COUNT=0

4450 IF INP(SHTFD9) AND 8H80 THEN 4450 ELSE 4460

4460 COUNT=COUNT+1

4470 IF INP(8H7FD9) AND &H80 THEN 4480 ELSE 4460

4480 *TOMARE2

4490 PRINT "COUNT=";COUNT

4500 NEXT 1

4610 RETURN

4520 LOCATE 10,10

4530 PRINT USING "END COUNT=###### *; COUNT

45%0 T=B/(LOG(COUNT/P0)+B/273.16+T0)-273.16

4560 LOCATE 10,15

4560 PRINT USING “TEMPERATURE = ###.# DEG CENTIGRADE";T

4670 GOTO 4440

46580 *FILESAVE

4590 CLS:PRINT "7 7 A WA 2 AN TFE W, ONDO.ONDT X W L ¥ B U X -V ¥ — 2 HLTFEWL, "
4600 INPUT "FILE NAME";F$ :IF F$="" THEN F$="ONDO"

4610 OPEN F3$+".OND" FOR OUTPUT AS #1

4620 T0=T0-273.15

4630 PRINT B,PO,TO

4640 PRINT #1,B,T0,P0

4650 PRINT "FINISHED FILE SAVE !!"

4660 CLOSE #1

4670 GOTO 4370

4680 ON ERROR GOTO ©

4690 * dokkokok itk ok ok ok 40Kk kR ORAAOK 3 5K 3 o oK o ok K o K K ok 30K 8 3 8 R o ok 0k Sk o Kk K
4700 'ssssszssszsscc=z==L 9 — W B ) — F M =zcsszszsscozcszscczszsessssssss
4710 *ERRORSHORI

4720 COLOR 2:1F ERR=53 THEN PRINT "R 3 A - X7 74 Xb v EHAL, "

4740 BEEP:BEEP: COLOR 7

47560 FOR K=1 TO 3500:NEXT

4760 RESUME *HAJIME

4770 ON ERROR GOTO 0  :RETURN

4780 *ENDSHORI

4790 CLS 3:PRINT:COLOR 6:PRINT "CHh T HEBES B YSAkr®KTLES.,
4800 COLOR 7:ON ERROR GOTO 0

4810 PRINT "A = aua X S5aib ¥ Edh, (Y/N":

4910 INPUT A$:IF As$="Y" OR A$="y" THEN RUN "“MENU.BAS" ELSE END

BO00 " Sk ok i ok ok s KoK kAR KRR KR 08 40K s 3 308K o 0k o o sk ok ok o ook o o ok oK oo o ok s Kok



