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The Computer Uses in Education and Mathematics Education [I]

Katsuhiko SANADA and Tetsuro UEMURA

I. i U » Kk

BRESIBEBRILEL~DRECDH S L\ b b, BROZEHE X Zhes L it
WFREhEbh T\ 5, ZOMBECHL TS LU TERTIEEREBTORRKIBS
WEE XD, 2V E2—21%, ThrbOBRADEFRECKEVCTHERIYRDOGD LD THA
5L, ThHEBEDOZLLELTRFTLONDHE LD THS ) RAZZ DX S icthS% QHIT
BT, BTS2V —2FBE2ELTFE RS R,

FEFI605F 3 A29H K X MEHSHERRE LY HBFRBFT S~ M 7nav . —20Ff B
WT oEERHE IR (1), TORBIHBRIT A~ 2 VvHAOBRRG, HEFIADOHKY
RLEDEER, HEFBOILDDEBERBFILECDOWTORELRTT > T 5D, TOHTELEES
BEo¥Eg~D <4 2 vBEARK, HEAAORRLEL T, BBEEOBRIFHCERE L 5T
5T LERERHL, BENCEE~O~<A 2 VFAOHEYREL TV 5,

S DITHATI604E 8 A22H X A DRAERNESR L [ERILEESCHICT 50EHERE
DD HCBT HREWE OFE—REZL Y F Lo 3hie (2), #EE, BT FRLC
FREFBIEZTIDIBRVELT, BRTE a2 v Ca— 2 EEYHT LIGEREB LT
V¥ a7 ARED AND, RERTIYE, FETIEER S 7 70 ORIIES TEBORSY
525, MNEETRIREN 2V —2EBRELUZ LD TELIREYE2D L 5RD T 5,

ThbHOEHPHFET LIy, BEVREOHBRR TS 2y v, —2BARHLEDRLODOH
Do EFEHIBRSEE S AT oA T, 2E 1B E~S 2 v 2FFL TV 5 AFER
INFEER0. 6%, FEHEL.1%, REFED6.4% Tholoh, BFEOEEICA - THEARKILREY
CHEIMLTWabDEELDBhD,

THhHDEBC L L5 T, HBERBT S 2V o —2FHIET5HE D BCEAH O TFE
EBEx %o BELFHEDFEETOMREROHEM, BHEXSOFHRIER KL LIEBIZEED
DOoOBBHIICRZ B, TDX 5 EEHCE\T, BRYBDTCRHBT 52 LXFEFREKRODH
brliEx, BETAIHROBEREZAODBIRTHARE D DOWRE TR o0

BRERFHEFFHMBFR




70 BREXZEELPHFEILE AX - HHLBI%E $37% (1985) »
FIETE, FECHT D2y €a—sFAAOEELYRRL, UTFOREOHE &L OBEST 2T
Tt otte B1ETIRERLOBERE LT, ThbOHROEhOFAYE- T, HIETE,
HEHERRO 2 MEOMECBREIN TV SRICEEN, HRIELHH Lic, UL LDO
BThHY, IFROBER T -7,

I. =ve.—zFIHOHR

HBERCR T 52V €. —2FHCOWTL, BEEHNBES 2 VIIRPWBELIRHEE D
BEREHHLINTRTN S, ThHOoBREHbLTETOALD, HRMLa2v ¥ —2FIRLH
ETRERLEVIETE, HBEOBERXRF T\ D, 2V E . — 2FIHORRICOWTORHEL,
B FERECL > TRABRERTH B0, TLTEOLEM LML 5V o o RIRER
EEOEDIRETHA 5, BRI OWTL, Flziav ¥a—x L LoFAERCOWTOMEE
Wi, ¥HOEBNHECOWTOHE, BITH )+ 7 200K EVBEZLDND, RICH,
BRXHLECE T 5 LRAFC, HERBECK VT 2 v €. — 2 XEHBECEECFHAT S
TENTE B,

BBECETHavEa—2FfL, RO DORKHTTHZ LITE %,

(1) ave.—2%FRALCEERE
2) 2V EL.—FRDOWTOHE
(3) ¥MREEBBLHEBTERDOLDD2vV E.—2FH

BPDLCALLMENZ 2V ¥ —2DEBEFAATHY, QUERILESCET S22 v Ea—
FOBE L 2Y € 2 — FHEOBBCATORE Th Do BNIEEOHED L, WELE D=
VEa -2 XD, B TEICREREMLERE L OEMICHTHTZ LA TE S,

BECETSav.—2FL, BEOHER2L -2 ) LREDKCET, TOEBLRLLDH
R biow, BBV TIL, LARABRRHE X HN&), LOFFEOEFRITI 2V E S
—REDOWTDED X 5 REBHNETHIED, 7Y F 27 LDOMEXIIUDRFTXEMEX
%\,

1. ACEr—9Z2FALI-EEESR

ZoFBHERR L Tk, CAI (Computer-Assisted Instruction) # %\t CAL (Computer-
Assisted Learning) & Xi¥h 2, ZOMOHEHL TILEPVOBKROEBCRHSH L 51EH, 22T
X, FHRZORFIZ L\,

CAIOBBIELTE, (T RLDDDEFEMAT S, “2va—203%0, HHEOREREDNL,
BxDFEFEN 2V Y — 2 LHERBBORKFELXZL LN DL, FEEXHREHCTTH TN,
FEOEINLPLEE ORI, FLTav . —RZR s THRILINEEYERTHZ LY AN
ETBave.—2FfIROEEFLE VAT A THD



B - N HECRT B2y a— 2 FUH LS (1) ' 7
CAl 0%¥BHRBZ X 258, XXV EVODERIDHL, (7] #BEBLCLTKRDIS
et 5,

fnfaAﬁ@ﬁﬁ{ﬁ%ﬁ%ﬁ -
CAI { BxXBYAT L) B HERE (BEEHETGRX)

BB RE (EEEHETT)

FEHEHEITA FeA, ¥Y3iab—vavEi
(FEEY AT L) F— g N— A
el R R 2

1.1 PIE&HYHE (drill and practice)

MEFEERAIRELIERL, B IR TWDH, £DDIOMDOY 7 + Y = 7TIZED TS,
EREEHLEEERLEL TN L H 5T, MOEBCHERTY 7 + ¥ = 7ERD HEBREE TH
HZ LB ERT D, OV 7 MY = 7 OEANEEARIFECEEI N CHEOMBEYRTL,
HEDBEZDVRTS » THEIWLEZ E—ETHIIEF = v 2T 5, 777 AFRHTR T,
MERT Y, L0 5RFET, FhDVORE TR S hRRET HBEN D D, MERFRS
WERRCX LT, EANSHEFADORBNGEETIDBENDY, ZOBMRKOY 7 MY = 73HEE
BREOV XAV NVEFS TWT, FEENFARADY AT RS ENTEDIONREE L, £
LTHEDHRmEL TiL, TOFEFRFLIL>T7 14— F -y 7LKAD, KBz —AXESLH
ETAEACH Do 74— Ny ZIRBARLT, v b, KRIFHR, BEHRIEOWERNESE
LZbhd [10), FEEMEL TR EFbhTn2013, B, ¥, BEIRLLL, HE
YLRbIhD, (BIESR)

FIEREIIE  DBEFECL > T, HEVEKRODH DL DTREEV, BAK X - TLHE -
BRI Y 5L TLES S L bbb, LHLEWHICE T3, BEOBEE L ToREE
cBENDEEDICDREREY LT A LN TE D, Tibb, oo CAIL 3HEF LD h Bk
B5bDOTXIVD, BELSDTEID D,

1.2 {ERIZIEE (tutorial mode)

8 BB T K & ES X — O RY CHEAIEE T 50 L AL HETTbh %, XL, &
DEFE, 2V —XRBEIOBELRITL T, FEEL V2 —FDI VX7 z— ALY
BEEFEEED TN,

HLBEEABEERNTAHALHEPMCLUEDh I 2—A 7w 7 7 A3 HEFER GH - FHE)
BRI rY v 7, T A MHEBR, FHFMeY v 7 EEFATHRPATEDRV, Zhb
DY 7 b ERCEBCHE Ry r—U a2 —RAY =7 LIRS, ZoEp CAI TR¥EEEDEE
EFROSMHBEETH D, THICX 25HE, ST LK EBHBEHE T v 77 2DEGTH S,
COHEDOHEDZH (9], ZOBL2OHEAL DY, T e 7 FHEFA T TN TOEE
BED 2 —AFRE (Fr 75 2) OETCKI RS, LEEHEHRIEEEOERICHE
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BLIcWZ b FEFTE DL SREFENERNCEZTTHZ L2HT,

1.3 F—4H#~R—ZXH (data base mode)

T—2_—28 CAI i, EMET—2X—Akl, =/ EF.—FRIL>TEFTI®DHHFAT
BB, LI, HHMEE CAI KXHEIhTEY, EMABTET -2 -2 L L THNEEZX
¥, BErY vy /BT —AT A —LLTERT %, =7/ €% —ZR X > THEErY v 7 2EN
ETL, EMABRT — 2 X—A¥BRERL, BEEA A —CHERT S, 0@ X b Rk
BOCHTE74—F Ny 7 4y vt—UhREEHESD L 51275 TW 5,

1.4 =L+ 3alb—2 38 (game and simulation mode)

V2 —RRFEBENRFRT A LN TEDHEELIN I RLA D LR TE D, ¥EEL
TOBREHRAC L 5T, ARBERCL 5T, HEVIEELOHBICE 5T, Zott el
TENRTEDL ORI D, ED X AIDRICHIBRINICHRAYRET S L0 L, FHEIME
RO FMEFELL LI TED, v Iav—vavil, HR HEBFEO™EHOHETLHEIT 51
DRULELIEERAZH, 2V ¥ — 2B CHRWIER LD, ¥—2 X7 v —%LIch bE
BRI LR A S LN TE, v ialb—vav URREYT 52 ENTE S,

2V — 2R ThBED Fle, BHICEBRINWCREXES, v/ 7 3 v 73HBINICE
%, PIHELER, L TRRBEROI-EY LLHARMCLY 100tRE DL 52 L3 TE 5,
Logo 7r 77 3 VvV 7R OBRTEREIW T3, ALEHANLD, o7 ws77 IV /S5
BASIC, Pascal 7c&'d, %+ FEHFOPCHHBE T TLYIANIRETHS S, (BN, VE
)

1.5 @R RE (problem-solving mode)

PR CAIL i3, ¥BEVCMERRCELIRER/EY 7w /7 2R, ThiavEa—
AREFTIR, BREZEBLLOMERR Y TTOTNL, LERX2VE .- 23R ELRE
FIEMRR D DEL I FERRICE 2,88 % e85, £ 3h 5553 BASIC, FORTRAN,
Pascal, LISP, Prolog D 2B EHREE Logo 2 Vb5, (BN, VESR)

BB, T—2X—A%LHANT, HPENEHEIZAALL, 4K CAL (ICAD OHRELEA
it oTRTWB, chnnbo CAI BFzeid ICAL ek bz LitEEVWiEWEBbh 5,
(BN, VEESR)

2. ALEA—FICOVWTOHE

2.1 O Ea1—4%F% (computer science)

AVEL—ZDEBEZE, £T TR T IV I RELBILELELORD, TrISF IV
B2y Ea— 2RI T IO E - TIERYICENTHE 1D, 2V € a—2R%¥0%
BODIIL, £TFTrs/I7IvIieRLlnwitiinbd, v 77 3 v 70HER, KED
H BRETIIED TERLThbIL TS, BATOEWERZO L 5l db 0 LTINS,

Ter7 v IEERTHZL DBERIVO1D 5,



K - A BEICRT B 2 — S FIH L BEHE (1) 73

(1) 7rro3v 7352 LX) MERIENYEZ 5,

2 BE#HBLLTS w73V %815,

Q) 2vE.—2REOEMREFTLL T v ST I v 7 BBX D,

@) 7rrI 3V I/ IRABEENEACL SCEEDDOERPENTHH0bH L b,
It EDBREAEHF DI S, (6]

RETr 773V a2y €. — 2L TEET 2 NEERL Tt i, AHME=vEa
— 2 DR EY T OREETHZ LI TERVWTHA D, 2D X dELRITHEZOFIIL, i
DHEBEED, TXTOANLT v /T Bz B LIV BETRETHHENI>DDLD S,
Lil, ZoRBEFRLLEESNEBDERCEDHROMNIEDIEZLHZ LIXTERTHAS ),

2.2 ArEa—4% -+ Y77 — (computer literacy)

AVEL—F VT IF—OWTUL (Bl DR TlIave.—22ROIFES L%y, 2 v —
EZVTIv—E05 NBOERE D EATLLTHE T HRDELRDH D, LvbhbdX 5o T
el EWOHIRBNDH DL O, 2V Ea— g REREMOTE bl It T, ARTHKET %
D NBEIERE, BT, fEL Vo DITNTEEETILDOTHDHEEXLD, LIhoT,
2V EL—F VT ITV—DEREDOTITIT

(1) Ter53ivr7eT5ED

2 zvva.—2%BERLLTFHATESEN

(8) #Haf@mextdsave.—xo@YeFIHEL LT HELWEETT
REDEINRE TN TS, FleavEa.—% - V55X XDSEYERETHINL, H2 5
NENEXEBETDHVENTH S L Bbh b,

2.3 &£

(AT-4-ii)* T, HBRCRT S 2V €2 —2FBIROWTO AR % BRECERE L 1R/t Kot
HBOT (K1) TRt

I, FREEBHLIEEEROLDD 2V E L — 2L, —BELSTBsT v . —xF]
RERBRCIEL D ETANRRND T & THERBERL 0,

M. arEa—4FAICONTOHRDOHERK

(1) F#E 1
HECRTDav .- 2fHOHEOERYARD b, ETEEFLSBMHRHEE #
BEM - HELH) #RELI, FENRE L REBIMELEDO LD TH D
ET83-9~ET83-10

¥)  [AT-4-ii] &2OWTIEfHEEC o2 &R, AT X Arithmetic Teacher DR,
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HH - i BB R av . —2FRLE¥HEE (1) 75
ET84-1~ET84-11 (ET84-5 /X)
ET85-3, ET85-4
TRELI, HECRT S22V o —2FfACET2RmIEMEL THETHE
CAI —p% 261
CAL wBg7 %% 0506 | HRHCBT 50 154
BHREECETAb0 9t
CAI s8>y —VIREST5 % D 6
2V L —& VT Iy —HBRIET S D114
BEF— 2 _—ARETH LD 54
DESCIsotc, THHLDOHFTHEDOS DS DERITHEVHL Th 5,
CAI wB83 % & DT, CAI 0FEFEED 5\ AR 25T 5b 0
ET84-2 CAIl o7 v 4#— 1t
ET84-6 CAI HEE&HD 45T
ET84-11 5 LOGGING v ATF AR A=<A4 2vEH
ET84-4 CAl }EEFHTE _
CAI itBi+5b oFh T, HRHCETLH0156H D, TONFUL
B8t BEM3H  ®E2H  HEHE1IHE BN 14
LigoTEY, RRHVEFHECET S5 OBEBATE L,
BHHZBCHET b 00Hh T, BESNCET S 00EEIh S,
ET83-10 HSBORLEDORELK Y AT &
ET84-10 ¥ 5 A b DBE 5T
Logo A\ b o
ET84-6 Logo #fifi -7 CAI 0L (BHHEBE~DILH)
ET84-9 HEFEDT->D Logo #ff » e &HHE
ET85-4 Logo D :BRED 7 #t
ET85-4 [EEF~D Logo »#EH
F— g R— 2R ATHEEOEM > HA L1z CAl oRLXEEHEMOERCH D, EEINDB L
ZAHTH b,
T—sx~_X—28 CAl B8+ 5%% D
ET84-2 #T7FA I T — 2 _XR—ARFES A&V F7 rv CAI
YU —v a T AT — 2 R—RAIC X HEFAERE HAE CAI
BEMT — 2 X—2A%H\ic CAI O
ET84-6 ¥ FHMOMERE L ~v > o CAI
ET84-10 CAI %% 5 — %o RDB f{t
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iy CAI B+ 540
ET83-11 <A =2v it X 5B E > A7 4 DEFFE
BECRTHHEBEFTOBEREY I 2 —v a vV OWMR
ET84-10 # ¥ EREMITAERLIFEEDOFR
ET8-3 A CAI SE0SEMLKE
CAIl = — AT BT 2 FHRMBE LR H A
ET85-4 =)o AT A DD DHEDOEELICDOWT
TAMEEBRIET — 27 > 4 LV OIER L 525
AV =% )T TR B0, WThbavEa—%kave.—-XTHEETLHEL
5HRTHY, CAL ¥ AWT v ¥ a— 2% 5HRDOHENE,

(2) #E 2
Journal for Resarch in Mathematics Education Vol. 16, No. 4, July 1985 \ZiB& I -84 EE
BFEHERLY A P 2BHANT, 2v . —2FACBET2RXeHmEL: (F&A), ThbHOR
X, HEWBCET S0, 2v .- VT 7V —HBRETS3 D, CAIET 2300
IO TEI,
BAEMBCET D (44)
(A-1] CAI x CL® & »rH 5
(A-3]) BHEZInT H#MES ML IRV HETDOZE
(A-8) HEANDZY & . — 5 HE
(D-2] WMEOREDHHT
avbEa—x-977v— (CL) BT 0 (144)
(A-2] (/h5) CL % FVY CAI THE
(A-4] [A-5], (A-6] (®3) ¥EMTO=2v.—xDFH
(A-10] (F2) CL 2’BH¥#&EBHE
(A-11] (/h5) rF Y E CAI 28 CL &h#
(D-6] (&2,3) Logo & BASIC n#xH
(D-13] (F13) CL wxiT sHEZ& LIRS
(D-14] (/h5) REEBESTOEEX
(D-15] (™) Logo 7w 75 3 v ZODEFFBF~DXNER
(D-16] () EAZEDRIE
(D-21] (&) w77 3v7/%ERE

*¥) CLit=ave.—% Y 75— (Computer Literacy) DHBE



(D-22)
(D-24)

HE -l HBCRTbav . —2FIH L EEEE (1]
(15) BRI E T BT w77 I v 7FEDHR
(Fh2) v 77 nFB LRELOBEEST LBHR

CAl t avve.—2FBCEET5LD
(A-7] (h2) CAI %M

(A-9]
[A-12)
(-1
(D-3]
(D-5]
(D-8]
(D-9]
(D-10)
(D-11)
(D-12)
(D-17)
(D-18)
(D-19]
(D-20)
(D-25)

(N4, 5) CAL %A

() Y Do

(1) CAI o%hH

(/h4-6) CMI ¥~ 0%)
(/h3) CAI oA

(3) CAI %A

(4) CAI o%hE
(/h6,#1,2) CAI %A
(4) Logo 1T X % RIGEMRLR
(/) CAIL v 7 + DB

(N3) ¥— % CAI

() ©—af CAI

(3, ®1) CAI oFK

() =1 =2vFIROBRRELEE
() CAI oy

77

LRE2EEOXBFAEID, HXOWROBHALXTHETHZ &%, BT LLABEELYRCIWT
nEDL, KETIIzVE2—% - V5T 530 —HEOWENBLWHIEDH0% % HDH T 50, HHEE

OHRIIBBBRETH D, COHETOERNEORUDENL, T2 Thito&h BTV S,

V. #%¥&EEICHIT3aE1—9FBOEME

¥ # Bk The Mathematics Teacher (MT, 19844E 1 B 5 X » 19854E 9 A 5 & T) & Arithmetic
Teacher (AT, 198349 A5 X D19854E5 A 5% T) DOHFDBRIL Y, HBRE TS a2v—x7F|
AT 0x#HL (8B, C), EL5MEBEI LGB LI, TLTHEI LERTNE

RREBNL, KECET S 2y € —2FHORREMY, FRANDEEOHRE LI\,

1. ALEa—9-UTTF7L—HF

MT-12-iii]) TRWT, Tr 77 IV I7HE (b BV ) OBEELEFTHEBBNMIINT

W5,

(1) #E:HE
VL =R TAIEZ 7 TAN0% EL, S00BETHLETT > T 5,
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BASIC v/ 5 3iv/a—2A
1FM=2—2 2-3F4%
FHi = — A
4 =—=
Pascal = — 2 &ExDb (9124)

(2 #THEHG

FHEECHRECITI~M 2V R RELFZFFILL208—FBEV, BEC L - T, EBHOLIAE
2 ADF—2b, ENCHFE S LN TELDTEVE EbbD, 2 A EDF— AZEEY
EHE,

BEYTOHLERIL, avE.—20bERIRD, IUREEY 7 7ALBRPLELIT LEL
T D, REXHFERNCTE - ERTIL, BEREZMOTE T Cav o —2%fbEd T
ENTED, BLCERARBCIR—FRALLTr —2a%RbZ E%HT,

(B TEME

HEACHI00 DT r 7T 2 HBEL TS,

— g x A F—EBROMBIE T LEL T HHET, BASIC v/ 54D v 7% TXTH

N—=FTBHLHRLTET5,

BEV AN A FT—RRBED T v /5 AT, BBELHFOLTHTHEL T 5,
FEFEI—ERT, — 21 7D T w77 L5835, FFEV VDT w7 T LuH15~25EHT D,

4) Zofh

BOER (FRv7) BFBCL-TEETHD, TOHELLT, bo5F—LhhdEH%
PRINT X#HWTCF w77 21ED b —2THED, KETD MV —2 %1 5,

777 LADEBIRTHBIEC L > TT O, LERIIPEFESTITIC Lo DD, Tl
DRTVT 4 THERZT TR, VAL B2y Ea—2%%E L3fTHRoT 5,

HICBIE L f- i e (MT-9-1), [AT-2-ii), ([(AT-5-ii), [AT-5-iii), [AT-5-iv],
(AT-6), [(AT-7-i), [(AT-10) 7t &35 %,

2. AVFa1T7LOME

MT-12-1] (H B\ ik [(AT-12-ii)) 1%, 4B OEFEHEVERL TS EEOKED 1211,
Y L — EHRHFEL FOHBRLIOTHER, H)F 2T AL EEHENELDBLERDORE
ThHHEFEL TS,

MT-5-ii] & 2V & a— ZRRCETEEEN Y £ 2 7 2T HRER TR T\ D, Tm
XhbIBTHREEEDHLT, RFIET %,

(1) 74 (N1~ 44, enementary school)

KEH - 2V C o — JIWFEL ) B BECHATRETH D,

KEE 2V o —XIRE - BRIOEBLENT S RERRICET )

}Lzﬁi



B -l HECBT a2 v e — xFIH LEEHE (1) 79

XEEE - B - RS TETRETHHH, EEIPEOLLTIV, (BE2vE.—2%
BETAHEE L, BE  EENETIHELEZD)

X7 — X DRECHEN I E " RCDHNETH 5,

KNFACKHTIHFEN P €y 7 B RETNETIER,  (FIF10EK - A% - S¥EEFIE
Heavida—2%F5LHTLSDRE)

*%ﬁkfnfiivf(bw,mﬁmfuﬁex Bl ave.—2DOBERIELBICDIT
B biTS, av€a—20 7730 —3AVF2Fa0ANRD LY, LLAKBORIEY &
L CTHRICESDH L,

(2) w4 (UN5+6, H1-2, middle school)

VL= ZDOEBCE DI THFOBLR DD, ThiT L biso THLWEM OBFEI HE

Elg o T B,

RKUERDA Y * 2 7 2%EHL, HMEEYE, b - BE, =2v V.- 28RO
LRI,

XKavbEa—32F (2va—% 2757492 ARE) REZTIGET 5,

kavva.—2%EELLTRIATS, BYERLAROFE, MEBR~OIEAIRE)

kg a v .- TR ST AREL D,

3) =¥4%E (3, BH1~3, senior high school)

KUEKDOA Y F 2 FaDav . —2FACL5BRY, HBESORECTHIRE, ERL
B-7774y 7R  BERFLECI D FELOEEIORD, AKX/ F77 197 A%
IGH, MEREBIEETHLBHEIEE TR L)

Xz2vEa—xIERLLT REPLHEYERLT A P T50DICAWS, (RERR)

X7V % a7 ABENHMEOMBERRY L) AN,

EERRCHL T, #EHNCZOHRICOVTORNEIDBDETHS, LBLIVF2TFALD
FRRIC T 2 BEORIGDOH N L Y EETH 5 BT\ 5, LDIHIERPHELIBHETTL -
TL B, ZHEOWTLKRETHR~N5S,

3. HEWE

(AT-12-1) TP FRIC BT, 2V Ea— 2R BRLLTHES LN TESD Z LR HERTRD
T 5, —BONERBIIIKRFEFRLEL VDavE.—% - T e/ 7 L0NYBELT,
FLB/NFERC 2V E2—&% « ARy v+ VA FSURETHD,

IV L —REBEE 3OOV < Gk (awareness), F§% (literacy), _f% (competence-fluency)
Tt 5 L&, FIROMBINFERDOETOBRENCHETH D, FIELEY 7 F&F A LT
BT ENTED, BRI Y 7 Ve EZEETHIENTES, @TCo/NERILav e . —2F A%
NV F 2T ARANDRNETHD, £LTENFERIIAT LD 1 ADEEE, ThhbbARy
Y VA MRV BRETHD, LELASEOEKMIFRTHHTHA 5,
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IMT-12-]) kT AEEET S TIKRD X S CBRT5b, PEHMIBBETCL TS 2V Ea—
2FIADa—R L av . — 2R (MERR, 713) XAPBERE) ¥<AZ—THRET
BHb, MEHMIEENLT v 77 IV 7, TAa) AAEE, BFEET VL, TOMOEFEE
B ~AX—FTRETH D,

fic B B30 (AT-5-1) I Enib 5,

4, BEE¥E (discrete mathematics)

(MT-4-i), [MT-13-1) (3, BEBCHEA A ) % = 5 A DR CEELMEY SDEDTNHE L%
BT 5B,

BB FE O AT OV T IMT-13-1] CREEREY, ARxe88E, 77 78Kk, 7403
Ru (TrFY RADFHRET L), MERIANREE, WX, RaH, B, LIxagdTs
D, BEC L - CIESHER, FHRPNEREFELLESETHhD, LL T3, F - BoKFL
ERRTCRPLBE T 5, HEBRRMELHERINCHRS ZLXEETHY, F - BROBET
b IhEBETNETH D, BBRBAGDERBFACES ORI, FLBEEBFEI v Ea—2X
& DBFINEZHTH D BTN D,

5. 7MLIY XL (algorithm)

(MT-6-iii], (MT-10-ii] TIXEFOFTT7T AT ) A2 HE 2 HABEYHRAL T 5, HWT v
) A ABEECRER L7 L3 ) RAREL TS, FLOWT AT ) AAKETRTATY X
2O VT BB, ThROBUEMERBROFTT LY AAXHNT, £DOT A=) XA
DR L W EY BT 5, (MT-6-iv) (MT-8-iii) OFTH ZDEVRAIN T 5, Fio
TAT) AL ERET HCDIIL, Tr /7258 EACIONREETHY, ZITHHEFEHEOD
FHTOaY o — 2 FIHOBENRD bRD, '

6. MEMRRELOE 1—4%4 (problem-solving with computer)

(1) IMT-7-ii] (4 - BV <) T, BFEMEOBRIC, =V Ca— 2 XERYIT L ERL
U CHRIE BN 2 BB X DR L T 5, EHEREL 4 BfgD Polya » 1 7Rk (O
IO, O, Ok, DREL) *AVWTEIRTW5, Q@FkoBRM T, MECHL T
EZDONHTNTOBEOMRERC L THNT L dhava—5 - Tersr7akb52%
(BASIC TEhhicT v 7T A8), HERX DT v /I 2 HARTEMBLI52T, 2V Ea—X&
TERITIEDS, DREL DB CREMR Y ZO0F, LIEEROHMEHOT 5,

Blo#xxe LT IMT-6-1) 235 %,

(2) CAT-4-i) (hBLr <) TiX, FHODDOTr 7T v /E5E Logo ¥ AWTERERL 7
m 7 7 Kk ENE THERREE R 1Tc - oo MBERIEE OF ¥, SEOFEWH, TLT=
VEL—=2 )T I Vv—"RARICERTES X 5TRINTW S, ¥ Logo D X 5 iciEE LI
EY 2 —NEEDOBFEDO TR 77 1V JIIMERRD T e e AR BEET DT LD, Tiobb
BRRIMEO BN THRT A L, FEECTHZ L, —B1ODEYED, TOHREYF = v
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7345, LWH T e ARIED T ERERPIERT BT ETts T 5,

(3) MT-3) i ALE Y 7 b muMATH/muSIMP 238 EFIBIC K &R E o L 2iER
LT\w5%, muMATH <Y 7 —2i%, BEOEBETHEIOLBLALFALRATAEIND DT,
BETHENBL, TORHRD BASIC X OBHATELD > e GTH~DILHERTRETH %,
muSIMP E3%, 49 B\ LISP ROBETH S, tDO 7 v 7 7 205#1L LISP 0 X 5104 <
DIEWMEFEHINTIL, Fle7 v/ 7 208 RLBRHEREDINWFIARTE %, muSIMP o 7
R75IVIDRVALE, MEOKEOHTELLRDT L Thb,

7. Logo D{ERAHI .

NERTOERFNL (AT-1], (AT-4-1), [AT-7-i), [(AT-7-ii), [(AT-8-ii], [AT-13], -
B COMBAAINL (MT-6-i), (MT-13-iv] TH D, INERTOERANERNIZS . Ll
&L Logo DRI ELBEETOERAIELOOH %,

[(AT-13]) Tix Logo & BASIC DBIFRIZOWT, RD X 5B XT 5, Logo i3 FH#2MEZ 5
WENIEETHATNRE D, BASIC o bic Logo #ELDILEEVTH S, Logo 1 BASIC
CHRIMEOIZTELL CESRETH D, Logo 137774927 (B—NVTTF 74 v?%), FHZ,
BEIT w77 v IR ERBRTWDLERCE DA ) RZBREETIOTEANEL 2L,
BERD 7 5 7R KEOBFCH L Tix, BASIC 3F X5 TWT, HEVBAL LD,

Logo 0 ABIOKESTIRBEETHbDTHY, (AT-4-] KT B BN FHE LT 5,
(REDRIER) _

8. KEHNRODIEEAR

IMT-7-1] T KFAFZEBCERIN D, KEUFOEHT COFEBRRLENCTOVWTOREL R
LT\w5%,

FEIIIRENLBEXB TS, FERERCOVTORETIIRDO X 57T — 223 R- 3T
2

BASIC |  Pascal FORTRAN
BETH S 9% 7% 8%
FE L 67% 63% 64%
s | 7~ 7V | COBOL | Logo l PILOT
Ea L7l 89% 7% 84% | 87% | 96%
| BASIC |  Pascal FORTRAN
BLEFELVES | 20% 29% 30%

KETIL b HEEILRILD Pascal 5» FORTRAN 0 X 5 TH %,
BI# L feimstic (MT-6-ii) 238 %,
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V. 3rE—-5FRAORERMNRE

1. Logo & H
1.1 Logo [C&3HEH
Logo i3, 2V ¥ a—20hRBEEOHAYHELLIMER (=4 727 -1 F) ¥BELT,
T rott Rk, REXHRBI®S, £5 LMRORHOMEL T, £— Fr D/
BREBFL LB TE D, £— P O/EFIIEFEDOE (Mathland) TH D, FEHEICITZF— T
NVERIFEOXRT SR TH D,

F— VI AR, B, BOWTELL TR, FHEF—-AEZBEALL, F—F1r0BE L
Ho% LT, $MEOFBEYEMBT I LN TEDL 5D, FHRIZETOFELE»T
TlwkXb, Logo 7w /7 s B AEHT ENTEDL OIS, ZHIIFLWHEBRTHS
L&D, MO OERTH %,

IMER (=4 70 7= F) ORI ALERERELOEY TED DT, Logo ZEHMT S
BRD DM TH Do, THIIRELSEBINTUIV 52, HIBRIWIEERETHY, TRBNT
i, BRH D LRI Y, FHTIHLDOEERTA T THREECHEETHIHATH S, FHk
ZTOPMERTE 2 efEBE LT, FILVABRSCBSYHCOFHZ LN TE 5,

FHEFL L EXEFTIHARE, FHIEIFHFLVLDOEH VS DOFANRIRL, ThixBERKY
CHAWS S BLIH DEBEEY EFTT{, LL ZoBRCIIULIEUIEEEREL 5, filxiE
FLOERPBHEECIREZ VBRI 5B ETHD, L2HD Logo 3Fxn X 57cttFfEy, =2v
Ea—ZORIMEYHTZENTE D, —2DFIELT, =a— b NEOEWRENLFET, KA
EE DRI —ROER L FET 5, TicbbAEOMA T, BEOFECL - THHFEIL= 2 —
P HFEOBEHDOERN AT X 5 IEENI L s\y, £ T Logo X2 v ¥ a— R D7e B
=a2— b/ PEOHREEIHL, TOMREYFLELRERIEDI LN TE D, ZOMEFRIT
A F & — b (Dynaturtle) L iEh, FEBDIFAFE— A BBELDOY—LELT, =2
— b NEREBRT D LN TE D, COXAFE—bL, = a— bV NFEOEANCH > 2 — b
VTHY, BEORMFNE - VCEEY 52, BRELTOURER DR DTH %,

Logo KX 2HBEDO R, 7Y R¥FEE—Tlhhbd “Uxbhd Lol E”, “A)*
2 7 ADIVEE” —L, MARTATTOBBLNIZO0EEXRARCERL L > T5H L
ThHh, TOBPEHFFOZ LI 5T, Logo DRERDOBPTEELRRRE - EREEL AT LI
VA '

1.2 FRTOFNA

Logo \X$hfEE IR0, NIN¥4E, ¥4, B4, KF4E, TLTHLOEERET, LDHF
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AHHCIIMRERELTHBEINES, £ELT, EFHELL TR L S RFIARRER T3,
XkBEORBHFE O IDOREIED

KRIEBIREE I DOBRFEL RET S

kAP T e 75 v rEELLT

Kavbea—%- V75 —HBEHAELT

X%ED EhAEROFE YT 570

X4 DEBOFEREDOER L L T

X7V = REBEOLLHFLWEREDHE D I

Logo ##BWHAL T34 ((15), (17])

(1) Edinburgh Logo 7w ¥ = 7 t

Edinburgh KA THBEFIRFNC IS\ T, BEERIIFR D12, 13ROFE b E2HFCL T, Logo
YRAWT, BFWEEL THICDOFEERERELIZ L L, BED¥EBREFORNEYH L HIcHD
FLWHEORTE, HRE L, ‘

(2) Brookline Logo r ¥ = 7

MIT-Logo 7' & — 7 & Brookline, Massachusetts ® 23728 D EFEHFETH B, 50 AD 6 FE4IT
Logo #%¥E &%, ThEBELSM LI, 51K Logo % 7 7 ATEETRHLDDON ) F 27 4
THFEL T,

(3) Lamplighter # Logo v = 7 b

MIT-Logo 7w —7, Texas Instruments & Lamplighter Bt R TH B, TR 2V E 2
—2RREL, FHFRELEHBRETC v . —2Ch e, I5LToAREL F4I Logo
s € RN

4) New York BI%7HF i —1XB7 w27 b

New York B 7 # 5 1 —pigEic X b, New York i/ NpEEBED %41 Logo 8 zx 51
DR TTIR ot TDHRNEL, 7 7 ARBNTHEBIC Logo 2FIHTEE L12h B,

(6) HARKFHFIH v _
BRI TIERHER Logo D7 ry = 7 M\, BIUROHBIRE/INER O FESEH OFI
BN X bR TW5, FIERIZAS T Logo 1 v 2 —7 Y —2%B%EL, &M ELLTERALTY
2o

e d, KE, =2—r v 0l TIE, BAK Logo KX BHEEBEEBEOHRIITiobh T\ 5,
1.3 Logo OMES

(1) 2=t 127574y 7 A%BALLE, FHibod Logo # AW THENCED 2 b HE
ENFRLEDBIRBEDORERY HRICHED LB ENTE DY, LW OB, EEMELL T, B
- T Logo %52 Tk &, RKEOFHIELTHLMETETHLERNI TR,

2) BROBEDHBHEDH T, Logo KL 2HBENRED L 51E2E D &\ 5, Logo
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BRCKS LAEON V% . 7 4 LEET D, ¥ROBBOLEFOBBYEL DLELD B, It
Eo

HEELTE, BWAVALF 7 2—DRBBERDLVIBR L ENELDR D, WTHIZL T,
Logo #EBEOHE M 5> BT, MBHETXERIEE\, Logo L FHDIHDDOEETIIH S
2, BDTFLLBLVWEETIIR, TOERIIIN ) ORBEHENBIN TS, Lkhr-T, &
FERECR ST ELENDRKADKTE TOHEHFIATNETHS 5,

2. iy CAI(ICAI)

BIEOFOBTREESEMBES 1000+ ICAL BT Wm0 7 - TH D, E 721985
FHELYHEY LB 6 LEALBEHRTE (14) 0T CAI RO RISMHF 7 4 ICAI
BIRT20% % 5D T\ 5, DX d5BELDIbSBL 51, BE ICAICRT 2HREEDEDL
DIEBICE > Tl Do HE L\ 5 ABIOMR LB % 2 v € o — X %A\ CHES 5\ LR
THEDRIL, ALAEOBERKLEMSERATHS LELORD, ATHEED Kifix L) Ahl
CAI o#fge% ICAI(Inteligent CAI) & LY, 1970FEMRDEIDNSLEILT 2V KHNTHES
TEIEMTH S,

ATHEEOHROBKEEL T ARICBEIND L 57, bW b “HEitiEE 2Rt =2y
Eam 27 R/ I 0k EB L THE| LEESN TS, GROERLLTORER, BET5
e Xhafleo 280 ABMOEELH LW BHR» D, ATHEORKEZIARDETLEL
TRETHD L\ 2 %o ALHECERTRLEE LS ORXMBHEECEEL 282 TH Y, BHR
SEAEY AT A, BHIEEY AT AR MR 2 1 vV TH 5,

ICAI % HEEOBEN HEBLMZ 5L, (DARDOKE ST BE CHTOEMY BICTIEL
TWBD TR T, ESRMHEEOH TEL TV AR ALV TABEL TWwb, LihisT
ICAI %4+ FRECEBRL, AWCHERTIDR, F— 2 X—ARHLTENRRy PV —2%
AL, 7r 772 ATERERNT 7 e —F2 BV 5081 H 5, (2) ICAI X AMOHHE X {8
BL, FOBEYRIRT BLERD Do AMOHMIH LT, ARINICERMRE R SITEES
TIETH5D0TIXRL T, ERLEPBRSLENTFRE L o HBROAFBICE S TITEIL T 5,
BAR L HEEORO HASEC L HRBFOEEN, WFESOEONEYL, ThICHBELT, %
EDEFAREDZ L RBETHD, COZERI > THREDB Y RMEL, BRYE~N, Bo%
STETAITE% L AT ENTFREL B L RT\W 5,

ICAI i3s3 5, Bfe £ L CIBROFEIRD HHATEL, #HY Lo BRI BT 52 L Th bo
BRRHOOMEROBE L, RT, BHOBOSELE 5 FTHEL \in, b LEEOEE L LK
BISRICET B7c D, BYDHERED X 5ITHUT I v hse BT E RO B T8 REY TS
Bt AT TH B by, ICAL 134D THEBRD DRSNS TH 5,
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(1) #HBEeRTH<1 7ravCa—20FBIRONWT, XHEHLSEFTERILFT RS HE

(2] BHREERTHETHWEPEZBEOE Y HIBTrAENRBNIEXRF —RERLVELD

(3) =vv.—xEEEHE, JIMEFELF—

[4]) FACOM ¢ v+—7 s, CAL x5 A 1985, 3

(5] CAI OFXT, EFRERKFE

(6] J.B. Rogers “Computer Use in Precollege Education”, Computer vol.17, No.14 april 1984

(7) W HBEDOSr7r 74, HITHR

(8] =vv.—2FIROHE, HELERRY ) —X 72

(9) BA#HEFILHHME vol.7 No.4 1983

(10) BFEE¥SEMAERESE BEEEIM - H#F L) ET83-9 1 b ET85-4 T

(11) Wi RED—VF - 2V €. — ZOEBFBEI TS8R, RIAAXGRHE No.10 1984
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(13) %#BWHEEFLavEa.—x, BFEHR

(14]) 1985FHBFL¥EEEHESLERS BEAXE
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(16] BV A4 =v A HBER—VIFN - as/E.—X

(17] =Fhizh HEC~M 2vE2dD LT, gt

(18) Computer Today, 1985/1 No.5

{¥¢# A Journal For Research Mathematics Education vol.16 No.4 OFDIHER Y & b

w3 (A)

(1] Battista, Michael T. and Krockover, Gerald H. The effects of Computer Use in Science and Mathe-
matics Education upon the Computer Literacy of Preservice Elementary Teachers. Journal of Research
in Science Teaching 21: 39-46; January 1984.

(2] Battista, Michael T. and Steele, Kathleen J. The Effect of Computer-Assisted and Computer Progra-
mming Instruction on the Computer Literacy of High Ability Fifth Grade Students. School Science and
Mathematics 84: 649-658; December 1984.

(3] Beall, Dwight and Harty, Harold. Inservice Teacher Reactions to Implementing Microcomputers in
Elementary Science and Mathematics Classes. Journal of Computers in Mathematics and Science Teach-
ing 3: 34-38; Summer 1984.

(4] Becker, Henry Jay. School Uses of Microcomputers: Report No.3 from a National Survey. Journal of
Computers in Mathematics and Science Teaching 3: 26-32; Spring 1984. (grades K-12)

[5] Becker, Henry Jay. School Uses of Microcomputers; Report No. 4 from a National Survey. Journal
of Computers in Mathematics and Science Teaching 3: 24-33; Summer 1984. (grades K-12)

(6] Becker, Henry Jay. Schools Ues of Microcomputers: Report No.5 from a National Survey. Journal of
Computers tn Mathematics and Science Teaching 4: 38-42; Fall 1984. (grades K-12)

(7] Dalton, David W. and Hannafin, Michael J. The Role of Computer-Assisted Instruction in Affecting
Learner Self-Esteem: A Case Study. Educational Technology 24: 42-44; December 1984.

(8] Fahy, Patrick J. Learning About Computerized Instruction with Adults: One School’s Trials, Errors,
and Successes. Educational Technology 24: 11-16; July 1984. (adults)

[9) Griswold, Philip A. Elementary Students’ Attitudes During 2 Years of Computer-Assisted Instruction.
American Educational Research Journal 21: 737-754; Winter 1984. (grades 4,5)

(10) Menis, Yosef. Improvement in Student Attitudes and Development of Scientific Curiosity by Means of
Computer Studies. Educational Technology 24; 31-32; May 1984. (age 14)
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[11) Schulz, Charles E. A Survey of Colleges and Universities Regarding Entrance Requirements in
Computer-Related Areas. Mathematics Teacher 77:519-521; October 1984.

(12) Steele, Kathleen J.; Battista, Michael T.; and Krockover, Gerald H. Using Microcomputer-Assisted
Mathematics Instruction to Develop Computer Literacy. Schooi Science and Mathematics 84: 119-124;
February 1984.

(18] Tatsuoka, Kikumi K. Changes in Error Types Over Learning Stages. Jowrnal of Educational Psych-
ology 76:120-129; February 1984.

{33 (D)

(1] Abram, Sandra L. The Effect of Computer Assisted Instruction on First Grade Phonics and Mathem-
atics Achievement Computation. (Northern Arizona University, 1984.) DAI 45A: 1032; October 1984.
(2] Armstrong, Stephen. An Analysis of the Contents of Computer Literacy Courses for Educators. (East

Texas State University, 1984.) DAI 45A; 727-728; September 1984. (DA8414780) (secondary in-service)

(3] Austin, Richard Arthur. Teaching Concepts and Properties of Parallelograms by a Computer Assisted
Instruction Program and a Traditional Classroom Setting. (The University of Florida, 1983.) DAI 44A:
2075; Jainuary 1984. (DA8324939)

(4] Bailey, Alexander Ernest. The Effects of Computer Managed Instruction on Student Achievement in
Mathematics. (Wayne State University, 1983.) DAI 45A: 775; September 1984. (DA8405950)

(5] Bumgarner, Kenneth Merle. Effects of Informational Feedback and Social Reinforcement on Elementary
Students’ Achievement During CAI Drill and Practice on Multiplication Facts. (Seattle University,
1984.) DAI 45A: 1102; October 1984. (DA8415896)

(6] Calamari, Mary Diane Bodin. A Comparison of Two Methods of Teaching Computer Programming to
Secondary Mathematics Students. (The Louisiana State University and Agricultural and Mechanical Col.,
1983.) DAI 45A: 67; July 1984. (DA8409574)

[7]) Dvarskas, Donna Perrotti. The Effects of Introductory Computer Programming Lessons on the Learners’
Ability to Analyze Mathematical Word Problems. (The University of Connecticut, 1983.) DAI 44A:
2665; March 1984. (DA8400949)

(8] Englebert, Betty Booth. A Study of the Effectiveness of Microcomputer-Assisted Math Instruction on
the Achievement of Selected Secondary Specific Learning Disabled Students. (University of Southern
Mississippi, 1983.) DAI 45A: 737; September 1984. (DA8414911)

(9] Gallitano, Gail Marie. The Effects of a Computer Based Approach to Teaching Trigonometry on
Student Achievement and Attitudes. (Columbia University Teachers College, 1983.) DAI 44A: 3311;
May 1984. (DA8403256)

'(10) Hawley, Steven Carl. The Effect of Time Using Computer-Assisted Instruction in a Remedial Mathe-
matics Program upon Achievement and Attitudes of Students in Grades 6,7,8. (University of Cincinnati,
1984.) DAI 45A: 1628; December 1984. (DA8420881)

(11] Horner, Charlotte M. The Effects of Logo on Problem Solving, Locus of Control, Attitudes Toward
Mathematics, and Angle Recognition in Learning Disabled Children. (Texas Tech University, 1984.)
DAI 45A: 1716; December 1984. (DA8419865)

(12) Humphrey, John E. A Comparison of How Paced and Unpaced Problems Affect Learning CAI Math
Drills. (West Virginia University, 1983.) DAI 45A: 108; July 1984. (DA8407841)

(13] Jones, Mary Harley. Sex Differences in Achievement on Cognitive Dimensions of Computer Literacy
and in Attitudes Toward Computing and Computers. (University of Virginia, 1983.) DAI 44A: 3620;
June 1984. (DA8402875)

(14] Milojkovic, James Dusko. Children Learning Computer Programming; Cognitive and Motivational
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Consequences. (Stanford University, 1984.) DAI 458; 385; July 1984. (DA8408330)

[15] Mitchell, Milton. The Effects of Learning the Logo Computer Language on the Mathematical Achieve-
ment and Attitudes of Preservice Elementary Teachers. (The University of Wisconsin-Madison, 1983.)
DAI 45A: 777; September 1984. (DA8316228)

(16] Miura, Irene Takei. Processes Contributing to Individual Differences in Computer Literacy. (Stanford
University, 1984.) DAI 45B: 1934-1935; December 1984. (DA8420593) (middle school)

[(17] Moore, Melissa Colby. Using Contingent Access to Arcade-Like Computer Games to Improve Student
Performance on Computer-Presented Math Probems. (University of Kansas, 1983.) DAI 144A: 3279;
May 1984. (DA8403665)

(18] Nelson, Gail Ann. A Comparison of the Speed and Accuracy Performance of Learning Disabled and
Average Achieving Second-Grade Boys on Microcomputer Games Involving Basic Addition and Subtraction
Facts. (University of Kansas, 1983.) DAI 44A: 3354; May 1984. (DA8403617)

(191 Noonan, John Vincent. Feedback Procedures in Computer-Assisted Instruction: Knowledge-of-Results,
Knowledge-of-Correct-Response, Process Explanations, and Second Attempts After Errors. (University of
Illinoisat Urbana-Champaign, 1984.) DAI 45A: 131; July 1984. (DA8409820)

[20] Overdorf, C. Scott. Teacher Perceptions of the Current and Future Status of the Use of Microcom-
puters for Instructional Purposes in the Public Secondary Schools. (Temple University, 1984.) DAI
45A: 1631; December1984. (DA841930) (secondary)

[21] Rice, George Earl. An Investigation of Selected Variables for the Prediction of Computer Programming
Performance of Secondary School Students. (The University of Missippi, 1984.) DAI 45A: 1006; October
1984. (DA8415716) (ages 15-18)

(22] Rose, Norman Stephen. The Effects of Learning Computer Programming on the General Problem-
Solbing Abilities of Fifth Grade Students. ‘(North Texas State University, 1983.) DAI 44A: 2354;
February 1984. (DA8327059) (grade 5)

(23] Whitfield, David. Attitudes and Literacy of College Instructors and High School Seniors Regarding
the Use of Microcomputers in Education. (University of San Francisco, 1983.) DAI 45A: 49; July
1984. (DA8408648) (gradel2, college teachers)

[24] Woods, James Edward. The Effects of Three Methods of Sbequencing Programming Lessons and
Algeira I upon Achievement, Programming Ablity, and Comprehension of Variables. (Georgia State
University-College of Education, 1983.) DAI 44A: 3313-3314; May 1984. (DA8403351)

(25] Wright, Pamela A. A Study of Computer Assisted Instruction for Remediation in Mathematics on
the Secondary Level. (Pepperdine University, 1983.) DAI 45A: 1063; October 1984. (DA8412629)

{48 B The Mathematics Teacher (MT)
1 Volume 77 Number 1 January 1984
Factorial!
Robert Messer
2 Volume 77 Number 2 February 1984
i Approximation of Area under a Curve
James M. Seonyers
ii The Probability of Winning in McDonald’s Star Raiders Contest
Jim R. Ridenhour and Ernest Woodward
iii modeling with Difference Equations: Two Examples
Leonard M. Wapner
3 Volume 77 Number3 March 1984
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Symbolic Computer Algebra: The Classroom Computer Takes a Quantum Jump
Dan Kunkle and Charles I. Burch, Jr.
4 Volume 77 Number 4 April 1984
i Modeling Growth—a Discrete Approach
Dan Kunkle and Charles I. Burch, Jr.
ii Program Your Microcomputer to Do Arithmetic
Lawrence E. Spence and Charles Vanden Eynden
5 Volume 77 Number 5 May 1984
i Advanced Placement Computer Science
James S. Braswell
ii The Mathematical Sciences Curriculum K-12: What is Still
Fundamental and What is Not
6 Volume 77 Number 6 September 1984
i A Square Share: Problem Solving with Squares
Margaret J. Kenney and Stanley J. Bezuszka
ii College Entrance Mathematics in the Yéar 2000
Stephen B. Maurer
iii Two Meanings of Algorithmic Mathematics
Stephen B. Maurer
iv. Using Computers to Reinforce and Enrich the Mathematics Curriculum
Gerald H. Elgarten
v Personal Computers, p-Values, and Hypothesi Testing
Larry A. Morgan and Frank W. Morgan
7 Volume 77 Number 7 October 1984
i A Survey of Colleges and Universities regarding Entrance Requirements in Computer-related Areas
Charles E. Schulz
ii Problem Solving with Computers
Dwayne E. Channell
8 Volume 77 Number 8 November 1984
i Ethics and Computer Use
Kay Gilliand and Mattye Pollard
ii ICCE Policy Statement on Network and Multiple Machine Software
iii Mathematics Processes and Computers in the Junior High School
Gerald Kulm
9 Volume 77 Number 9 December 1984
i 125 Kids+4 Months’ Prep+7 Computers=3 Great Days
Joyce Wiatt
ii A Heuristic Method for Solving Polynomial Equations
R.D. Small
10 Volume 78 Number 2 February 1985
i Using Microcomputers to Solve Probability ‘Problems
William E. Haigh
ii The Benefits of Computer Programming in Developing Algorithmic Thinking
Rita L. Petosa
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iii Dynamic Programming for Secondary School Students
Clifford W. Sloyer, Richard Course, William J. Sacco, and Wayne S. Copes
11 Volume 78 Number 3 March 1985
In Praise of Trial and Error
Thomas Butts
12 Volume 78 Number 4 April 1985
i The Impact of Computing Technology on School Mathematics: Report of an NCTM Conefrence
Mary Kay Corbitt
ii Video Mathematics
Frank A. Kahanec
i Techniques for Managing a Computer Classroom
Mary Ann Sedran
13 Volume 78 Number 5 May 1985
i Is Discrete Matheinatics the New Math of the Eighties?
Eric W. Hart
ii The “Difference” in Babbage’s Difference Engine
Mary L. Crowley
i Measuring the Area of Golf Greens and Other Irregular Regions
W. Gary Martin and Joao Ponte
iv Investigating, Shapes, Formulas, and Properties with Logo
Daniel S. Yates
14 Volume 78 Number 6 September 1985
i A Piagetian Approach to Transformation Geometry via Microworlds
Patrick W. Thompson
ii Microworlds: Options for Learning and Teaching Geometry
Joseph F. Aieta

{382 C Arithmetic Teacher (AT)
1 Volume 31 Number 1 September 1983
Logo Fever: The Computer Language Every School is Catching
Carolyn Markuson, Joyce Tobias. and Tom Lough
2 Volume 31 Number 2 October 1983
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