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Abstract

This study explores the possibility of developing a praxeology (theory-of-
practice) for teaching about proof in analytic geometry using a Computer
Algebra System (CAS). The study focuses on the particular place of dynamic
tools, namely, slider bars for proving statements related to tangents to conic
sections. These dynamic tools enable the user to coordinate the symbolic and
graphic representations of the software. The theoretical framework draws on
Chevallard's anthropological approach to didactics of mathematics and
Duval's analysis of transformations within and between semiotic
representations. Teachers who participated in a professional development
course (n = 43) were asked to prove algebraically unfamiliar results obtained
by experimenting with slider bars. They were also asked to rate the need of
asking students for an algebraic proof. Only 23 teachers produced a proof.
Their proofs were classified according to two criteria: (a) type of insight in
approaching the proof (arithmetic-geometric sense, symbol sense, symbol-
graphic sense), and (b) the CAS facilities integrated in the proving process.

Keywords: Computer Algebra System, proof, praxeology, semiotic
representation, slider bar.
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IOIN SODDIAN T MIDIN Y MM IPNN NNONI NI DT NN NININND NTAYN
nyowna .(Zehavi & Mann 2003, 2005) Computer Algebra System MNDN N97)-1>2121°0
-5y TPRPT NPPN DY NP NIADYW MDVPRIVIN 7PIVNIND NDN NN N0 OMIPHNI
nysann ,CAS moN2a ,1n»T NPPN (2007 0NN 2203 DNDINY NIYYN IROYND DN T
IWAND 17770 DITD .DMION DIV TINA (DXIVNT9) DINYNI DY DDAV NI D)0 NIV
Y 97N NN DY MR MV VNI DY 1DTY NPY WAVN TNOD  TPHRDT NN ,0NTID
,(Drijvers, 2003) 99102 CAS NIty NIION TiOXY2 VNN HVINA POYY IPNNI VAN
9X7D DY N YT TIN Y9N NN DY DYIVNIY YIIY NPV HY NYIWN 772D WPIANN DXTNRINN
A0APNNY MXHIND DX MIND DNMIX TTIYD YT NPXADN NPN MOINDN YD 772NN NP
NN NPVNNMD 1T NORY 1NIVNIND N0 MOLNNN DNDIN DY NMIPN NN : NIRYN NIRY)I

NN DY TIVOHY MVYTN MPIOPID YISND DN T »I0IN

TIONY YT-DY NYSINY NPYVNNN DY NPPVPTTY TNIIMIMND YN NITYI INMVY IpNN2
YT-DY TIMAIND (praxeology) NPPVPIV-DV-TPNNN 1 DY) THO-DY (Chevallard, 1999)
DY NNON-DOIN YOT) ,MIMYNN NIXIY MOLOW [ THOIN XYNI MNOYN : DN NIVIDY
ON N22202 DXIMYN DY NOYN NINDNI NN WX DXDIN DY NYINN NN MOOY
,N97%2 790 N2 CAS -2 v1dYn DX PNV ,TION SYIRD NNY TIONY DY NYNN .NOIDN
MONMNNN NN THPNI NINDY MIDINN NDION DY NINNY NYTNN NPPVLPIN IR NNID
TPINNA PIPNN THO-DY )N .(Artigue, 2002, Lagrange, 2005) Mo wnmn DY MININ MOOwvH
Dy MINN OHO1 VIV DNNY YOI MATYNN DY NYAUNN DX ¥)XTNH ,DX90N DMIPNND)

.(Monaghan, 2007) 7P2IXDPI9N NN DNYOAN

CAS-2 viown IR MIPN VDN NPIVNIND NXNN DY MNONYNL IDNNYNY DXNND OY TNd
YONNY DYPOWN Y)Y ,NINOI NI ,NPIVNING MINSIN YW NN ININDY IIYWN NpTsnd
)70 Oy MODINN YT-DY VIAPNNY NPIVMINNI MXXIND NN NN IWPIAND ONNN .VIIN
WVITINN IO INT — TNPTN NPPNN IR DXINPY OMIONN OMIVIAN DY THNONA ,NPN
OMN¥» 1) (Duval, 2006) 27T WY 1PNN NNYL DNND MTIAY DX NN .NPPOPINa
NIIN) DN PAY (treatment DINV) N TINA NPXHNNODIIVY  (DAVDNI) DMVYHD
NNAY MIVOND NN ,DMIN DY TN 1T TNNN NN IPNNY DIdSIN  L(conversion
MNNA .CAS N2>202 MVIDIN MIVVIND NIRNN NINDNI NN MTIX TIIDD MNINRDPIS
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oV MPOYN TPINN D (Hanna, 2000) NN NWIXTH NPPM D200 ,MNN DY NOHOD NPPoa
DY DMOUN P2 DMNIWVIPN DI DY UNON 920N YT-DY TOVNNN NN IVD XIN NN MNDIN
NY NN NIYPN YD MYTN ININ NPION MIVORN NNNN LJON) .DPVNPNN MDY
D27 .IN2INA 2OVO AOWN DMIAYNN DX YIAY AN DAIT DY MINNIN .NPMIYN NN DN
.DMVPNRD DM P2 ZMANN” PWRY NINN NN OXPNONY YW HHWIPN NN ¥ITH (2006)
MVYY NPYNY YDONPOMTN NXMD AR NN NIND F 17100 Y mTay nitya NNy 097
9977) PHN IMRY NPYNN NP NPV DIND ONMIRY MY YXDODNPOIT NXMY "MNN
29,9190 YPNYN-IND YNID N2 NN IDINN NIV L x1-x2 <0 YPNUN-OIND (NN XD
DN .TAN 25¥1 Y¥INN CAS-N YT-9Y 19900 3T 91900 MNVWA . = < 0-9 PNYN-IRY 10wy
P2 02NN DY XN THON DY TIPMN INY VP DYDY 19DN2 AN2IN MIYANN 1IN ap)
MAONN PINNN P2 I1IAOWY DINK DNN .20V DI DY DMOVN DXVIAN DY KDY DIASWN
NV YA DY TINR) 29N NSMD x1-x2 <0 PNYN-N DX NDNN PHND IDTYN 9
ND 100 YT L(MIXPN YT-DY MRV PPRY) 'MMND’ MRNVYN DY VIVIV NIRYA (Y2
DV OUPTT PIVND ,NIDIND NITY PIOX VIV YT-DY D19V D) YNIY 1DPWUNN 1991 , NN
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