HMeEE 92— =AY = TS — v

2-1 BLuk

avE.—HBOERLABRCAIDZREER, LRV I VY2 TOHTRE
PERRBRTHBLVWAS, HERAPREBVTCAI 2BATIIES, HEMME Loy
Zr9 27 (A=Y =27) & BREOUREWAT 2L, BHERBEBVHNETS L
DV, BEO2I—2Y = TE2BATIRAR, 23— RV = THBOFHRET S, Ly
Ly BHET32FHRHO -2 Y THRAFLES VD, DBVEAFTERLLLTY
HAMNRKAHETH 2BanBZ0, ChictL, HEHNBAET I RAR . BEREEN
REBEMOBVEYRBVALILNTE, 20—y . 7TOHMBH T LMK, BT
HREEAPORBIEENTHY., ChRIVBEORENRKN S Lk, EHDH/F
TEb, TLTAETE, 2— AV TRANTIHEROVTERT 5,

=2V TR2HRBTHABRCAHAVAYV I MY 7Y=LV REB2EEDO Y1 7Hd 5, 1
DRIV . THEHASE (A —H )V v T es5u ¥ —Y) THD, 3> 1 22— Y
2THRIBYRF A (A—HF VYT e VRFL) THB, CITH A—HF YV T o5
v#—Y & LT TDK TUTOR LANGUAGE %, A—% 1Y > ¥ e ¥ 25 A% LT PLATO COURSE-
WARE DEVELOPMENT SYSTEM 2 Zh ZFh{HERHL T2 —2 Y - 7RERL, V—NELTOH
2T 5,

LIAT, BOETRBEABRAF 4 7THRESBROIFMAINED, Xy ZOWRBIT
bhTWVWd, AVvEL—FE TOLAEBABATFT 4T 2HAETHRENERF > T30,
D=2y c THREBOLDOXEY —VRE, THALEAF 4 TR R—-PTEBERH
HEHEBDBETHS S, T Ty LBOFMERKFEERER LI LT, XFF+FAPRMA T,
BHEHB COILE, EFARBRLEOPE, SHPERRELEDIRIAZNVFAF 4+ TH
REBARI—2Y - 7TREHY - VEHRT 5,

2—=2 TDK A—=H1YvFes3v¥—Y O

2-2—-1 W8

BHRBIR IV~ 2R LOBBO=2—AF 4 7TOMHARBELTE, "—F Y
2TDHBLT, BREBEEHY 729 e 7OHRBHUBERAARTH 5, L0DIFCAI
(Computer Assisted Instruction)y & 3% iXC B E (Computer Based Education)i ¥\
Ty FEUCHEANFERHOA -V = 7EHRENBZY 7 MY = TR, BIBOKMARE
s BB CFFEFEOEBRINUCABRMERTEL LAEE LY, COI—2Y = 7B
RIXBHOVI P 2T72A—H YV T o vy 2F A LR, EFENORZ (DavEa—%
REALCOBVHEICORBRI—AY=T2HETES L, QBB ET M
LEFHNIBDOBRATBLTE, BIN—FY 728072 —2 Y TORBERRMETS
BIEBLEOBEMEMMLIN TV EUEMND B1-61,

AR CAIY 27 4 LLUTHBBILAMENTOVBEOMN, 4 ) /4 KERALELT
SORTEOERAERH T THFEIN T PLATOY 2 7 & (Programmed Logic for Automatic
Teaching Operations)T& 3, Thid. REoOdhRar .-y 2L LT, ChiHT
BOZHHMRKBELERT 5 L2 LTHRBE N AF0 (Addressed or Adhoc
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Framed Orienteds HEMEME) ¥4 7D CAlY 2T & TdHbB,

2O PLATOY 27 & OFhE2EBY2AFaK TK TUTOR Y25 & (UFy TTS &M
B) MHBMB, COVRAFL2OHRPERTA—HY YV T ey y—U%k TUTOREFHE & ¥
ATWVB, TR O TUTOREH EHEBBFTd {fibhTvwibvfsnavy
2— % PC9I801H] N88—Disk BASIC(PB S)T\ Rl—®a2—2Y = 72/ERT BT &KLY,
BERBIBIZA—F Vv T e 5 ¥ =V LUCORAMLZHE L, TS & 2R
BB,

2-2—-2 CAIvzx5& (PLATO)

BERBIBCAIOFAREL T 2EHR L - CHBEROBRVWHERY 27 4 (N
—FY 7)) EEAUEEBOFHAY 7 b Y o 7TRMAT, ThoOHEMEIER « BT
DDA AV F 27 AREBL. SoRFHHRZEYCIHEY o« FET % -0 OHAE
BRENREREINDB, 22T o DBEWHEELRMLILa Y E . — s TERFE Y R 7
LAERAMCAIY 27 2 LA ERTHE, BRERDBRBLMENTV 2 ORUTRBENR
% PLATOY 25 & THBHEFX &5,

1 PLATOY 27 2DMHE

PLATO X19594Em» 5 4 V) / 4 K% ®D CERL (Computer-based Education Research Labo-
ratory) RHLER > CHIESNTELDIOT, WEHNOHEHY 27 22FHLEZA
BoOFEHR, PHEORNLERE S U LMENEY, MABELEARL LA M
SNTREBMCAI Y A F L TH B, TO PLATOY R 7 & DEERMIZHERR &\

() "—=F9 =7

(a) CPU (W v E2—%)

(b) MAKEE (& HHEOI/0BHR)

(c) iEAfE [l 4

@ V72v9=7

(@) AVAFNI VP —e v 2T o (FRYHEH e« HHUH)

(b)) A—=H Vv T ev27a (BMOERE)

() AF a—Fvbevara (FEH)
ThHb, Wy @AVAIIZI—e v 272, AV Fa27208H, 2HEOH
e EANFH OFME, FHEIEE o BEHE M, SEOMI UM &, REE (M) OBk
KA Ty Wby 3 CMI (Computer Managed Instruction) 24 R— b3 2EhETH 5,
Fhy (A=Y YV T e vy 27 A, BMUERNBEREM (Vv 2v) 2ERLTHEN
F—yR—2 Ly TNO Rl o THH o fifse EMWMT 202X BPT HHBETH %,
Ty DAF a—FVbevRF2RE, AVRAII79—REoTHRENTa—2
V2T RS T FHENSHOHME G T, A REERE2ZHNL CENEY 2
EDBIDDY AT ATHD, TR FHORN OHIGIBEEE. HELPHGE, SBo%Y
JBIEEZ ALk T HHE. S A VEATDOAVEER. 7 A vy 27 226 28R E D
SENTWV A,
2 TDK TUTOR ¥ 27 20DHHE

BifE. PLATO Oo¥in e (& ¥y 2724 & LT, TDK TUTOR SYSTEM (TDK(HK)) &\ ki
BB PLATOBEIM Y 27 4 (HEAY —F 4 —v—(#)) &b 5, SEFMONE &
UCHEMULETTSOE B,
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(a) CPU MC68000 (8Mz)

(b) EIEHIGIKE ” ”

(c) FitEEE 1AANA b

(d) SpadiEsdE 80

(e) WHARIE BH#30A (BA127TEH)
24203 VE a—% PCI8OIE X 4(HA127TH % Tk AE)
F4RTVA 144 v F o /15— (640X400F v })
oy FRNRN 26X 16y 24X25F » b /%

) Yvo— FybewbVyZRe4 Vw2 AR

(g) TUTORE &% Ver.3.7

eH0y EBEARMCBCPUEFAEM (v 27 2BHE, BMERE. B, FEHH) WA
#EELTHBORA 702V Ea— 9 hoRBAMSHMBME LB -T2, 20

(b) ¥ RIHE

HE2-2-1 TDK TUTOR ¥ & 7 &
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BB, BYAFARPIFBCAII—2Y 27 2—RX% =7 (FAIF, TEEBRER)
SAVF 255 (BEILE) /2Yva— (CREFNBOBERKE) /Vvy2xv (28
FHE) /7v—L (AVFVHORR) /2=y bEVIRBRETHERMLINTHEH
F—ypR—2LBMENSE, T2k, 2=y b & TUTOREE ciBEIhicot#EELO
REDHEET (—HOY I V—F Vv EREHTS)  E7v—2 (HE) R0 7350k
Rhi¥zhosoa=y VoL LCRBIh TV,

2=-2=8 A—=HYvFe3v¥F—Y L LUCOFNM

BERBIBOCTENRCAI 2 -2 Y . 7R2HRTIRRY - T EHREREEEE T
BEMA VRIS 7 DEENI—2Y 2 TEBRBREXTHERTERE (1 2
bSOy —RA—Y—ORERHND) . (DIVERLEBEEOBRMAMBIRL Y, Q)%

BHEORND BVRERARIELC T, LD EpMhREFLEDIEMNTE, QIBH
RISUC/MIBIE 3 =2 Y = 7 RBHEIART 5 LR &0 BROXVRFILLERA |

BHFTE LI,
22T EESEMNHRBLCOIBLA LPERERACAIZ -2V . TD—2DF7—%
TH5 TCREMEBOBERE] 2, TTSHIUPBSE2HWIELEKT B
LRIV A=Y YV T e 35— L LU TDIE o A 4TI85 (28101
1 »"—F9v=27
TTSRBUIBNA—FY 73 BROKRI=AVvEL—F e V2T ARLVBRE
NTBY, BROA—F—DBHKEBEIOI—2AY . 7 2ABIHART 2 LHBAETH
5, TNRHLTC, PBSREA—VFABRIA UV EL—F eV AF A (R4 VY
RAFE) THb, LitMoTy MIN—FY 27V 27 60LBRBSTLIEYTHS &
FVHOR, CCTCREFRGTHERAT UG, S 5 BRBENIL. ZoRER2-2-1k
AT, BB, ARRBVT, XAIOBREBVEEBNTVRZ & 2RL (BARDBEE T
) ¥ —HRHMORRNTH BT EERT,
o OERZENT NI,
(D) TTSEAMARBCAIYZAFATH 5D, YAFL2EHBMTORBH2EL,
MR ZDOEFMBARNSBECSS (V27 2 BHEBBETHSS)
(2) TTSRMAEBL2BAI12TAE T CHEATMET, Y27 200 RHERBR TV S
B PBSTHRELILI—2Y 7RO 4 703 v Ea—F ey 2F 8 LOREY
ME, LA, AABREBEVI S, TRy MNBOAX—H—0a, &
HRIRMEED
(4) PBSTR, AVHEH. HEAHNEBRRZEEEOI/0HEL O R ERB A
THY ZRIBCAIY AT 2 E2WBRTH LNTED ‘
(6) =7 TTSERABRBGZANDEER (BEA T4 b, BR300 AH A + &
THEE) 2HELTBY, BROI—2A Y 2 7REH L, PO ho2BBREM
FTHILMWARETH B
LEZLS,
2 VI7bv0 27
CZTOV7 vy x7&l HEB. 57 197, 2749, TNy THER E 2
Us 20 o OISR L2 R2-2-1RRT, hd,
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#2-2-1 HE—KR
1. N"—F¥v =7
IH T T S P B S
YA F ADRNDT X ok ook ok
RENCET 2R3 Jok Yodkokk
NEoEE ok Jokok
WERS ek Yok
VAT LADYIEIIIEK X X b 0. Jodokk
HEAEK ek ok *k
BIEEE ok -
7 rANVEE 2,04 ook
FY TR (WRB) 2,001 Jook ok
(B ) ok 2. 0.0.1
B R M * Jok ok
H 8% * Jokk
i % * Jokok
BEFEOBBLYT X Yook 2. 2. 0.0 ¢
F K- F 2. 0. 0. Jok Kk
By FreFR N 2.0.0. 0.1 Fokk
AL BHE *k *kk
LEEE 0. 0.0.9.0 4 *kk
2.V 7 b+ x7
" T T S P B S
HAGEFR ok k 2. 0.0.1
BAREAN * % 2.8.2 ¢
EHMEAN 2.0 . ¢ Jook A
NFEBH 0. 8.2. 0.4 D00 ¢
XFETEE ok 2. 0.6 ¢
777 4y R Yok D 8.0 ¢
IT 4 4 (RAKD ok 0. 2. 0.0 ¢
5AvIF4 4 * 0. 2. 0.¢
T4 RS VALT 4 4 b o ¢ *
HRBHOETOLPTX Jok 2 8.0, 0. ¢
Foy roLPTR * % 0.0.0.0.0 4
£y Foe R D Jokkk Jok
3. @ x
I T T S P B S
£ % Fok K 2.0.9.0 ¢
W 2.0, 0.8.¢ 2.8.0. ¢
e 2. 0.0, 4 *k
[ ok 2.8, 0.
F— AN 2.0.9.0 ¢ ¢ Fokk
h 5 —FR * K 20,0 ¢
75T 4y IERRN 2.0.9.0.2.¢ Jook K
NI %R *k 2. 2.0.¢
pES TN 0. 0.0.8.1 Yok
BEBaS Fkk *
7 7 £ ARPE 0.0.2.8.1 Fokk
EEEH 2.0.0.9 ok
T #E 2. 0.2.0 4 2.0.9.1
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(@

&)

@

(&)

HEFAOBRECHL CE&. PBSHu~2R/ 27 AT« AN HEROET
BHEORHLT, TTSRATAN R\ERFAXTHB 0, HEFA H#RIER
RETH S

737 49 2BMBRORTHEBPBSOHRPPBNCVWE, —H, TTSCRYT
AATVAHBLOBEOREL FHF AP BLIUNE 2R FEIRIBOEEOEE
NBBETA, BHR 7 v —AHHZERT B B TEIREMNDS
ANXOITE BB e A BRBREOZ 74 VEBBI— 29 . 72HERT B
Br3BEgcsdsd, ZORARBLCEPBSOAMEVE L, » o0 BEEHE Y
D=2 % . THHNS, Tul350—-8ERETU. By (7)) RERRHITE
FTHHBENLFLEELS, 2OTuZsa (Vv—27vr52) »EFAELE
KOT > AN ERTHIBEET TS CRAVFVRABEFA T LN (IR
Bovadp, BRBEEZRTYS) ., CPIOMMEEOMBETTSBVTR
AP E, CHhEHLT, PBSEBVTEBASICA v 7 7Y 2 HVTED,
34V ERNRER DA E Y

TTSRBYBY v FRANRV (Fo 2 Vv AEEBLENIMSG SR N2 T,
BErRRrvRoPYTHMNhBZ LR LD, Z2ORAL P 2EEE LCHDALE
B & RAEREZHEVEEERFART, PBSOEFNIVBBZEVEVWEELL
Do

3 @4%

TUTORE#E B LU BASICEH . BHOMS(awry FIRENFPHERAEINT
VAEM, 2T TCREFMBOBERMEI Ho—2 Y« 7R2HBT Y- THHA
LikERa<wvy FOoRE®E, 227 = 7ERBRNK R2-2-2RY. i, okl
FTHEMMERZ-2-1FT, ChE2EHTRIE,

(D

(2)

€))

)]

(5)

TTSREI—2% . THBRAARBREFORNWHACEN s Gor#Eor R
ENTHY, 229 MVHTOBITHRBBER TR, LEHEOREI AV RERIIEL
THNE2REREHHT 2 eNTEL LD, BRBEI—2% = 7OHEENEETH
%

TTSR, ¥ FHEOCHREDI PVRBRAL L AMBRAT A HEBLAHAO DO G
GRBBV, LEA-T, ZEBRBENERZELINET S LNTES
TTSRBZ 537 BLVCREFRROLDOVEGHVBARINTEY, Cho2ElY
B5&9Ma—27 -7 2ENTHBARBBELCYS
TCREAMBIBOBEEE) oo —29 . 72HRBT YR T, FYEES
— &, HEBF-IRERPEBZL. BBRICULTChOG RS VI AT I L 2T HE
BLELEET S, choo7 » A VEERBLTE. TTSOHARPBSLDY
PRWHTH B

TTSRiZ PHKTORR, FMASMS ICHBIRE LGSO BASTERY
BREOHENERE FEEMBEMBERHIh TV S

EEA LS,

SHETTSCERL TCRESF|BROBEHEI Ho—2 9270~ REEH2-2-21,
FLRBEPE S ARBENOBS 2B T 54200 TUTOREDE B LU BASICES i3
V=27 u 3 afRRe-2-11ERT,
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F#2-2-2  Enavv rousH
| B B ] TUTOR EE BASIC.
BREOEE | ER, E¥, BENEoEH | define DIM
2=y POEF unit -
F— AN L BITHRORE
A4 2=y b~ADBIT | next nextl INPUT, INKEY $
HTaz=y PANOBIT helpop. help 1 op GOTO,GOSUB
BEMICBITT 2T ORE ON GOTO
2FHomN A4 va=y bNDBIT jump ON GOSUB
&) il Y71z bANOBIT do, goto ON KEY COSUB
2=y FHTOBIT branch CHAIN, MERGE
D vy 2 NOBIT jumpout
B &
REIC L2508, 0B if- elseif- else- IF-THEN-ELSE
endif
¥ 7 7\7]5@7)%%&&@ IF -THEN-ELSE
ERBE arrow - endarrow INPUT.INKEY $
EAXHE
HHEERORA calc -
& & EHoEas Y7 zero CLEAR.ERASE
XEFEHBEL LUEE compute VAL
X F Bk
XEFEF DKM, % pack, block MIDS$,LEFTS,RIGHT$
EEXER
A EEOE & coarse, fine SCREEN, WIDTH, CONSOLE
FREABMNEORE at LOCATE, POINT
XEHNDER write PRINT
EHPRDOER show PRINT
FIRBDIEE color COLOR
FRE—~ FDIEE mode
BRETRDO>&ET erase PAINT.CLS
¥ &R -~
HADER dot PSET
A H A BOEER draw LINE
EAREOERR box LINE
BoORLILEAFEOER | fill LINE, PAINT
Mo FRR circle CIRCLE
75 7EIR
IRAEEORE gorigin -
HMEDRE axes -
BREDERTE scalex, scaley -
F - AN
AT+ —, HLEBEHOERE | pause INPUT.INPUT WAIT
AN F - EERE keytype -
5 anl? A VDS, Wil file OPEN-CLOSE, KILL
@ e A& attach OPEN, FIELO
Lva—- FORAES datain. dataout PUT,GET, LSET
¥EEE | EORROBE lesson
BE DKL zclock TIME $
T K OE |5 FATOBEE ztouchx, ztouchy | INP
B T 3R T B a1 BB DR AR zwherex, zwherey | POINT, CSRLIN, POS
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2R 03 avFUvoRRm

tu\cnbe\3>7>v!xlvaﬂﬁcout§xt
¥
TROMED2 (1~ F s AL &0
AVFOHORE 1 @ MR RNA®R i W
EfoRMRE v m IVFVHORMRE v ™
ERDTERT,

BEH2-2-2 TCREVEBOBERMI Aa—29 70—

box 144,240:320.368 100 LINE (144,240)-(320.368)..8
color O [10 LINE (144.299)-(144.308).0
draw 144,299:144,308 120 LINE (176.240)-(216.240).0
draw 176,240:216,240 130 LINE (320.256)-(320.304).0
draw 320,256:320,304 140 LINE (320,328)-(320.344).0
draw 320.328:320,344 150 LINE (128.299)-(160.299).7 "€
color 7 $$ € 160 LINE (136.308)-(152.310),7.8F
draw 128.,299:160,299 170 CIRCLE (179.240).3 ' Sw
fill 136.308:152.310 180 CIRCLE (213.240).3
at 179.240 $$ SW 190 LINE (180,238)-(218.230)
circle 3 200 LINE (320.256)-(328.260) 'R
at 213.240 210 LINE -(312.268)
circle 3 220 LINE -(328.276)
draw 180.,238:218.230 230 LINE -(312.284)
draw 320,256:328.260.312.268 $$ R 240 LINE -(328.292)
1 328.276:312.,284,328.292:312.300;2320.304 250 LINE -(312.300)
i 304.328:336.329 $3 C 260 LINE -(320.304)
fill 304.344,336.,343 270 LINE (304.328)-(336.329)..8 Tie
at 1814 280 LINE (304.344)-(336.343),.8
write £ 290 LOCATE 14.18 : PRINT "g"
at 1624 300 LOCATE 24.16 : PRINT "Sw”
write SW 310 LOCATE 36.17 @ PRINT "R”
at 1736 320 LOCATE 36.20 @ PRINT "C”
write R 330 LOCATE 33.21 @ PRINT "(q=0)"
at 2036 340 LOCATE 52.16 : PRINT "€ : @&EBM (v]”
write C 350 LOCATE 52.18 @ PRINT "R : W [Q1"
at 2133 360 LOCATE 52.20 : PRINT "C : a2V F >4 [FI”
write  (a=0)
at 1652
write £ @REH (V]
R [(Q]

¢ gyFay  [F]

2-2-1 TUTOREIE B LU BASICEHR Wb v —27 075 20—f|
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29-2—4 ¥E

COBEMA UL TDK TUTOR ¥ 25 & (Ver.3.7). PLATOY 257 2 OFIREZFEEDI D
C APV VT e U RAFLDAIBOT. AVAIF Y —BIURAFa—FV bevasF
LEOEEAFOY A TOREBHCAIY R F L THD, TR BERBCEBRHEMNT 3
Vg S, BV 2AF2hDF—H Vv T e 308 —203EMY L, ché<eA4s7u
vEa2—% ECEET B BASIC LB L. FMLABDOTHY, TTSEELLLE
AL DDTCRBNI ERFETHIHEND 5,

CORER. KFE. HMER. HETED S VREELIEE Y ¥ — 73 & CRKEERCAL
—27 = TEMRBL. ZABOZEELMNRUCHENEE Z2BHT 2 HE R EEEN S
CAIY AF 2 TCHBTTSHERMTH A9, 2L, (DREDOTTSRKEI=AVE 24—
Y MC68000 AHH INTHY,  OCPUDMIBEE OHPK L PLATOY R 74 BT3B
TUTORE R AROBENIHEN. BFLITHERMINTVE LREVHYV, Fi,
(DBAFBUILHREE LT, DR EDBu—<F /AT AN HEBRHEBRMNTE B
EHIRTIMENRD S, E5R. QAIHEHBTCOINAHZ IZERITLE, FRA7 by S
(RP Y RF7uay) 47D CAIYRTF - RBELVWET AL,

—Fs Mo FERDDZVREEERL LOBBERB TR, FRTACAI2—2A 77D
BEB /NS FREh a2~y = 7 OB, 8 [ /ORE L OB, BMHtd
BWVIEHEE e BB EAERTINIPBSOANLIYVBLTVE LT X &9,

£33

[1] HBFRBII3vA 703 Ea—YOFHAL>VT, XPEUHXBERBIBFEBX
S8, BB 0 3 A

21 BERAV 7 by =7 ORERSE — HE — HIFEFBXHE2F 745882
(Bf160FE1 2A)

B3] HHHARHIST2UEREREOH Y ARBAT 32 HBWFIN DB XEBE —RBH L
DE Lo, BFI60E3A
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Machine Studies, 6:261-276
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2-83 PLATO #—=%3vYey 27208
(Evaluation of PLATO Authoring System)

BETEERE BT 2 —20F—v2Flc &0, (1) BRER. (2 ZRHEHEORAR,
(3) EBFHE, B, (1) F— 7 UHEBERE T2 -7 7%, 2vEa—Y8H
BEY 27 ABEHY - L ELTHFB/ R A B Y S e v A FLPLATO GSM (P
LATOY3 74y 2 ey 3av—Yarve®aFfi, BLTPLATOYZ72) MW
THRIES &, A=y . 72AMEECHEBASICRE - THREL, £
—H Yy T e — i LTOLE « FHi21T - 7.

HmoBITBVTR, (1) PLATOY 27 2O/, (2) 2—RY =« THBOLDO
Faov FEE (3) vy 2 oRhomEgeE. Soi. (D) AR LoBEHRR Y
OB S>VWTHRATV B,

EMIBRBWTE. (D PLATOYZA7aBEUBASICicdy TEHBORNE]
CHEE s g—2y . 7 REBRAERLZE, Q) SEERMcLs 7Ty r— FREC LD,
A—H YT e V=R LTOlE s FMETL TS, &5k, B) ALz —2
Ve TRABAAWT, FEEBRETLV, ZOFMET TS, BB, ) PLATO
VAFLRRBERF-IMEL S VBEERHM TS LBR, F- 27— XLOTUS
1—2—3%2#MlBRAATEY, COMMARESDVWIHIHTELTVS,

2OER. PLATO Y2721, (1) BRFBHEBE, 2) vy xvolhsiU0H
M7 5749 2 AOHEEEEE, B) 74N, REFAXF 4R 7S5 0B EFA7 0y

EREOIANFRAF A 7OHBRZBRTVWER, BEFRHBETRES > TV LD,
FELT, BHXPENTZ7 427 BV RT=A—vavELOMRINSCA
12—29 . 72MRBIHAPARBE LY — AV THHLEER 5,

chieatLzy BAS I CEER, (1) MALBEmBEReEEE L, £, (2) B Y
57 49 7 AOHMERENICEBNTVWELD, Tho OBERAAIRZEARMNESHO 2
— AV . TRAWARTIBALBLTVBELELLI,

ok, EH L2 =2 « 7AERBCEBREAUAER, HREN YT 3R
E, BEEMETOARSBOEE. 35VREBRBHMOERLERIEBCENTH S
TEREHDEN STV A,

2-3-1 Introduction

Recently, in addition to microcomputers, various kinds of new media have been
introduced into education, and hence it is very important now to develop high
quality and comprehensive softwares for education with use of muli-media such as
optical video disk, video floppy, computer-controllied slide projection, image
scanner, audio tape recorder, speech-synthesis systems, and so on!?-4.8.221

At the CAl (CAL, CBE, or CBT) with multi-media (multi-media CAl), it is pos-
sible for individual teachers to easily develop the softwares, termed as course-
wares, by taking learning environments of the students and the multi-media sys-
tem into account within thier existing curriculum frame works.

In the previous paper, the authors had a chance to use the TDK TUTOR Systen
124,281 which is descended from the famous PLATO Computer-based Learning Systenm
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developed by the University of [llinois, and evaluated by them in developing a
courseware for an electrical experiment!2!+2%:241  However, since the TDK TUTOR
System belongs to an authoring language, the author is required to learn many
coumands and procedures to write programs for the CAl coursewares!!®.13,17.19.28

,207

This time we had an opportunity to use the authoring system PLATO Computer-
paged Instruction System GSM (Graphic Simulation Model, Plato system in short,
Japan CDC) for interasctive, individualized and self-paced learnings. Here the
authoring system refers to the software used for developing the CAI coursewares
without coding or programming skills, and hence it is easy to learn and use by
the non-programmer. Hence productivity of the coursewares can be higher than
that is the case with authoring languages, but the range of functionality which
can be addressed is lesg!?-28,25,261

In this paper, (1) we describe first the outline and several features of
PLATO system, and (2) since the authors are developing the CAl system BEES
(Basic Electric Experimental System) for supporting the fundamental electric
experiments for the second year course in the Department of Technology, in which
acquisition of fundamental theory, detailed guidances for the experiment, and
also method nf processing numerically and graphically the measured data are
scheduled, we try to compare the PLATO system with a general purpose languge
"Ngs disk-BASIC’ system on a microcomputer, and to evaluate them as authoring
tools by developing the same courseware for the electric experiment "Experiment
of Resistance Measurements” (ERM in short), and (3) at the same time, we have
succeeded in cooperating with the database system "Lotus 1-2-3” {Lotus Develop-
ment Corporation) and hence the measured data can be easily manipulated numeri-
cally and be exhibited graphically.

The details as for the BASIC are omitted here.

2-3-2 Dutline of the PLATO Systenm
¥hen we introduce the CAl system into education, in addition to the powerful
computer system which is easy to operate for learners and a quantity of reason-
able quality computer-assisted learning coursewares, functions for supporting
developments of these learning materials and curriculums, and moreover functions
for tutoring and evaluaiing adequately the learners are essentially required.
The PLATO system is developed under the assumption that anybody who has edu-
cational informstion, i.e., author, can easily make educational coursewares
¥ithout programming skills.
The main specifications of the hardware are as follows:
(1) ¢pU: NEC PC-9801 vX21,
(2) main memory: more than 384 Kbytes,
(3) color display: high resolution CRT color display {840X400 dots),
(4) disk drive unit: 5 inch, 2HD,
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(5) mouse: NEC PC-9872,

{8) touch panel: NEC PC-9873.
1. System Constitution of PLATO System As shown in Fig. 2-8-1'1!, PLATO GSM
system consists of (i) author-system, (ii) instructor-system, and (iii) student-
system. Here PLATO GSM system works on the operating system (0S in short) MS-
DOS(Microsoft).
(A) Author system Each lesson consists of (i) a title frame, (ii) introduction
frames (less than ten), (iii) learning frames (less than 499), and (iv) summary
frames (less than 38).

(i) Title frame: This frame is first presented to the students, and the
information relating to Eesson title and lesson names are shown in this
frame,

(ii) Introduction frame: After the title frame, this frame is displayed to the
students, and the objects, the goal of the learning, and the notabilia
when stating the lesson and so on are explained here.

(iii) Learning frame: Succeeding to the introduction frame, this frame is given
to the students. This frame gives learning informations to the students
and depending on the student’s answer, selects proper actions for execut-
ing simulations.

(iv) Summary frame: evaluations at the end of the lesson are presented to the

{nstructor
~curriculum . +iesson delivery: -performance
management | i evaluation
1 N N + .
+class i +instryction L ereview
management ; i instruction
; :

ecord keeping disk
%4 g

author ok
CTM performance
frame of ranagenent disk
courseware
~design

~development ;
-evaluation =1 PPTS

learner(student)

individualized learning

Fig. 2-3-1 PLATO systen
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student, which are assigned by the author at the editing stage of lesson
performances.

Since the menu-selection system supported by interactive prompts and on-line
helps {menu structure) is adopted, the authors who are not familiar with a com-
puter or programming languages can easily develop the sbove frames step-by-step
responding to the prompts or menus displayed. In addition, since PLATO systens
has an excellent screen-oriented graphics editor, simulation lessons with static
graphics or animations can be developed interactively with the systen.

(B) Judging Editor In the CAl coursewares, proper judgement functions for
the responses or answers of the students plays very important roles. PLATO sys-
tem offers the judging editor which can set up the condition for complicated
gimulations, and can incorporate easily the response judgements into a lesson.
By the editor, the author can include the following response judgements and con-
ditions (max 20) in a simulation frame:

(i) key selection,

{ii) agreement of words/sentences,

(iii) selection of numerical value,

(iv) touch selection (in case of the monitor with touch panel),

{v) limitation of response time.
(C) Lesson Flow Control In order to facilitate flow-controls in simulation
lessons, it is possible to set up the following branching criteria by interac-
tive and menu-selection systens:

(i) branching in accordance with each response condition such as anticipated
inputs or answers (branching to the simulation frame in the same or in an
another lesson),

(ii) branching that comes from the limitation of overall lesson time,

(iii) restarting from the interrupted point in the lesson, which is set up by
the restart-frane,

(iv) according to the progress scored at the end of the lesson, branching to
one of tree summary frames.

(D) Interface to External Devices 1t is possible for GSM system by the menu-
selection system to construct PLATO VAS (video-disk-authoring-system) and to
include control commands for external devices such as a video disk player vis
standard RS-232-C interface. The following controls, for example, are possible:

(i) search --- access of static pictures,

(1i) access --- access of dynamic video informations in forward or back-

ward direction,
(iii) speed --- standard, quick, slow, or coma feedings.

2-3-8 Comparison and Evaluation of PLATO System and BASIC

In this section, we try to compare and evaluate the PLATO system with BASIC
as authoring systems by developing respectively the same courseware for ERM
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Fig. 21 Measurement circuits.

Fig. 2-3-2 A part of the courseware

"Experiment of Resistance Measurement”, which is one of the CAI coursewares BEES
for electric fundamental experiments that the authors are developing now, and
includes the resistance measurements by the fall-of-potential method and the
Wheatstone bridge method (see Fig. 2-8-2).

1 Comparison and Evaluation as Authoring Systenm After developing the above

courseware by the PLATO system and BASIC, respectively, we sent out a question-

naire with 25 items by asking a subject to respond upon a five-point scale rang-
ing from ’strongly agree (2)’ to ’strongly disagree (-2)’. Here the subject was

a student in the fourth year of the Department of Technology, who has sufficient

experiences as for another authoring tools such as TDK TUTOR System'2®!, HandsON

t11 ) and so on.

The results are given in Fig. 2-83-8 and can be summarized as follows:

(1) ease of input of Japanese language, its display functions, or edit functions
such as collection, deletion, insertion, and movement of input sentences are
very important factors for the efficient development of coursewares. As for
these points, it can be said that PLATO system is superior to the general
purpose language BASIC with a simpler kana-kanji character conversion system

(2) when developing coursewares in the field of natural sciences, it is now
quite established that color graphics functions for static or animated pic-
ture frames are very essential. PLATO system provides a screen-oriented
graphics editor, and hence they can be easily developed. However, there are
defects for the authoring system that the speed of display of the pictures
in a frame is slow, and for the present, dynamic picutures such as graphs
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1. display of Japanese iaproper . proper
2. input of Japanese ” . ”

3. input of alphabet difficult . easy
4. character display speed impreoper . proper
5. speed of graphics ” . ”

6. editor #” . ”

7. esase to execute difficult . easy
8. file management # . ”

9. ease to debug # . ”

10. ease of use ” . ”

It. flow control ” . ”

12. decision process improper . proper
13. calculation difficult - easy
14. key input improper . proper
15. color dispiay ” B #
16. graph display # . #”
17. character display improper . proper
1§, fite operation difficult . easy
19. tearning management “ . ”
20. starting time improper . proper
21. protection of privacy difficult . easy
22. control of itouch pannel ” #

23. coriral of mouse # . #
24, connection with peripherals #” . #

25. cost expensive . cheep

Fig. 2-3-3 GEvaluation of the authoring tools

which move as a function of time or necessitate complex numerical manipula-
tions are difficult to handle in the frame.

in the process of development of a courseware, it is often necessary to
execute a part of the program, or to detect and correct the program bugs
(debugging). Since PLATO system has an option "simulation execution” for
these purposes, the system is far superior to BASIC, and has high productiv-
ity.

since PLATO system has convenient functions for the control of the lesson
flows and for the decision process, which are essentially necessary for a
courseware, it is possible to transfer easily from one frame to another, and
according to the answer or a demand from the learner, to change flexibly the
lesson flow. Hence compact coursewares can be easily developed. On the
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contrary, it is in general troublesome for the BASIC to meet these functions
(5) as for the operation and management of the developed files, the PLATO system

is far superior to the BASIC system.

(6) PLATO system equips many functions for learning managements such as the con-
firmation of completion of the learning, and recording scores of students
for answers to the questions,

('7) By using a password, the protection of privacy of a student is kept in PLATO
systenm.

(8) PLATO system can easily suport new wmedia such as optical video disk, video
floppy, computer-controlled slide projection, image scanner, audioc tape
recorder, and so on as needed.

(9) since PLATO GSM system this time we used is graphics simulation model, cal-
cylation functions are not sufficient in comparison with BASIC. Hence, as
shown in the next subsection, for the coursewares in the field of natural
sciences with calculations and graphics, supplemental softwares will be
necessary.

2 Coordination with Database Lotus 1-2-3 In the previous subsection, we

have pointed out that PLATO GSM author-system is inferior to the functions of

calculations and manipulations of, say, measured data. For these purpcses, the

spreadsheet types of database such as Lotus 1-2-3 (Lotus Development Co.),

Multiplan (Microsoft Co.) and so on, allow us to view and manipuiate the data

without compiling and executing a progranm.

In the present courseware, not only the PLATO system, but also the database
"Lotus 1-2-8” (Lotus system, in short} is employed efficiently. The structure
of the whole software system for the "Experiment of Resistance Measurement” is
shown in Fig. 2-8-4.

In order to start up PLATO system, input {MENU SELECT} from the keyboad and
then select {PLATO SYSTEM} from the main menu. Here the main menu [SELECT. MNU]
is made by use of the command [MENU.COM] in the Japanese M$-DOS system, It is
easily seen from the figure that the courseware ERM for students consists of the
following modules, (i) preliminary knowledge, (ii) theory, (iii) experiments, in
which submodules (a) object, (b) connection of electric cireuit, and (c) method
are included, (iv) problens.

In order to overcome the inferiority of data manipulations in PLATO GS¥ sys-
tem, Lotus system is introduced ag shown in Fig. 2-83-4. At the “experiments”
stage in the figure, terminate the PLOTO system. Then, since the computer sys-
tem is returned to the main menu by the batch process, we can start up the Lotus
system by selecting the second menu {123 SYSTEM}. Once the database is set up,
measured data can be tabulated into a table, and be manipulated numerically or
graphically. These processes are very important for checking the measured data
and also for deepening the understandings of the experiment.
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— Preliminary knowledge

PLATO  system ERM

[PLATOS.BAT] l Theory Object
)

Connection of

CALL shift Experiments electric circuit
back
t Method

MENU SELECT | — Problems
[SELECT.MNU]

t

system command

t

— Lotus 1-2-3 system [—————— Experiments —— Manipulation of data

[123S.BAT]

Fig. 2-3-4 Construction of the software system for ERM

PLATOS | <« batch file to execute PLATO system

CALL.BAT

EXIT <« return command from 0S to the interrupted point in Lotus

Fig. 2-3-5 Batch file to start up PLATO from Lotus system

When we want to return from the Lotus system to the PLATO syetm, return first
to the 0S level by using the command [SYSTEM] in Lotus, and secondly input
{CALL}. Then the batch process [CALL.BAT] starts up and the batch file [PLATOS]
for the execution of the PLATO system is automatically executed (refer to Fig.
2-3-5).

In the process of data manipulations, this procedure is often effective for
restudying the preliminary knowledge or theory which is in the REM courseware.
[t is not necessary to mention that after the restudy, by touching the icon
{shift back} and by the command [EXIT] in Fig.2-3-5, the system is returned to
the interrupted point in the Lotus systenm.

After numerical manipulations and graphics of the measured data being execut-
ed in Lotus system, the system is automatically returned to the main menu in
Fig. 2-3-4,

An example of the table for the measured data and its related graph are given
in Table 2-8-1 and Fig. 2-3-6, respectively.
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Table 2-8-1 Measured data

sampte | circuit | current { voltage | R=¥/1 | mean of R | calib. value wean Of ]errcr mean error
I \ caltbh. value
g ImAl £yl Q1 {81 Q3 (23 £9 1 %1
10 4.05 5 5 -1.87
20 a.1 5 5 ~1.87
{al 30 6.15 5 8 5 51 ~1.57 ~1.87
j 40 6.2 5 5 -t.57
5.08 0 8.2%5 g 5 ~1.587
10 6.053 5.3 4.9 -3.54
20 0.11 5.5 5.1 0.39
(b1 30 0.17] .67 5.54 5.27 5,14 8,74 1.8
40 0.225 5.63 5.23 2.95
80 0.28 5.6 - 5.2 2.33J
{nternal resistance internal resistance
©of the current meter R a 0.4 Q1 of the voltage meter R v 10000 g1
8.3
— 8.5
o
Yoed
= 8.2
[
RS
-
-
Q 2.1
ES
.85

current [ [mAl

O:(a)cecircuoit +: (bYcircuit

Fig. 2-3-8 Graph of the measured data

2-8-4 Concluding Remarks

In this paper, we first outlined and then compared PLATO GSM authoring system
with & general purpose language BASIC system on a microcomputer, and evaluated
them by developing the same courseware for the electrical experiment. As for
the authoring system, it may be said that, (1) since the PLATO system is excel-
lent in frame and static graphics editions, control of lesson flows, and file
and optical video disk controls, but is inferior to dynamic pictures and numeri-
cal manipulations, it is proper for developing CAl coursewares which mainly con-
sist of explanatory sentences in which a video system is efficiently employed.
(2) on the contrary, the BASIC system is superior to numerical manipulations and
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dynamic graphics, so it is suitable for developing coursewares for natural sci-

ences With dynamic pictures.

[t is obvious that the CAI in the future will be highly dependent on Al,
torsed as ICAI (intelligent computer-assisted instruction), or ITS (intelligent
tutor systems). Above all, the use of expert systems as instructional vehicles
gl11 provide a powerful tool for various kinds of learnings, experiments, and
gorking suidance systems in education. In fact, the authors have been develop-

{ng several expert systems for education and have obtained good resultstS-7:9:
§1.12,14-16,271
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