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“It is quite usual for scientific or mathematical talent to manifest itself at
an early age - often in the early teens. In the instances of the successful
maturing of such talent and of development of high competence, one
finds often the continued opportunity for contact with mathematical and
scientific ideas and with people who are capable of providing
encouragement and guidance toward significant challenges. It appears

that very vivid, early impressions leave their mark upon the nature of

the ultimate achievement.
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100 DTN IX DD AN DN RN |PIN [NNDT7 TN X7 ,0n19Y
JNNDT7 DAIX XANY 170NN NN TNYT IX

NN & DY 0Y7700 [NNS RN I NRIY D2'UR YT NS -
AN RXAY XD RN XY IR N QYN [INNDH YT DY
NININYT DA DIFAN DT ,WITANDTY T ITKR T D N, 09T MY
NONNN NN NY 'DI'N DX

.DNIY 0MINN 2 DNYEN AR NN NMo
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NNMT NDIN DDA DA NN e

D710 D'SWNI DTN 7701 (12 'ONNA N0 D'XIN DINUNR -
NI MWD 27N DY D 0'0Swn 1w N0, NN TIXT TIXN
7'TAN DA TR DY, D'RAN DAYIND [ NINAX U DNATY .0'uswn v

.corollary - NIFON VOWNI theorem - DOWN , lemma -1TVI0UDWnN VdWN

JIXO'0MIIND IX |00 DTN DNOTY D TYNA DX 7190 TMdPA -
DAYIN TIT7 MDA W' D7 M2 KD NIV NAT0NA TR 190
D'TRT7IN D'RYI 077D DTAYIN D'NYIIN .NYN] DYOnn n'nmi
AITUE DN DNRN D'ONNN DN M) 09PN TMYN DToma,
[I7°09X NITYA NID'¥I NDINYT RTNYRN B TAY YRYINDT javna
DYYNNYNI NIY NIV'WL D'IDIM D701 DN D TIYNN , KDY
O'NOY 21¥'NT7 710 X7 DN

DIAXIN [ [DIXD KD, AWM YN T NDIM W Yjun i -
SN NIND DT DN, RWNN 11 7N ['X .D' TN D'RWIIN
NNAIT .D'YTN O'RYI N9OIN "'V YT 7aun NN DN DYS 7D YWD
¥ NIYNNI901N0 0'MIN NA'VNA DT DTAYRA I NANAAY
7V 0'TNI7 DN .0Q12'0 ,D'NIDY NITTA W DD Wi
NANIN -NINONIT'R 7Y NNIRN %Y TR NMONITR Y DY 0110
JIXM0N DU TI7 DN NI INING 2792 .8 TI7 TNIY NMRNR kwn 9
NNX DXQPI DN NIXM0BA 7Y DIPN NIXAZ NNTAN AT X2 D)

a

NIX0N7 7920 32'NN NIYIYS DY TN (
- 4

b
J MIXNAN DIYNLVn Y

DMD0NN NTY MITANT D'UANYM IT NP AT NNTAN

21210 NIV D'UANYN AMDNNIAMY DYTAIT KD 0077910170
NNINA sin(a + f),cos(a+ £)  NIINTA W TINA NOIN DNOINY
DNIR ,DFN DIONNN XYE DR 0'TA17 YUK D'YANYN 212'0 NX0N
N1'0N2 M7 0% DNIN 751 0'N9INI NDAI0N ,0'Sj7WN DTN

.0"1"an
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"N7uN%'n DINOM NIRYNDY NN NN PRY 119D -NDNN NIYIMA
NN NN DI D7 DN¥NAXT K DFTA7IN DINWHRN NIX 2'NINYT N1
TYENA -DYYN TN N DIND WAV DANNOTIND 0T

DA DNIX DTN ON'R DD'YUNN DMYS7Y 0'901 D'RYH TN minY
7aN , DN D7D N7 NI 0 a0 Dnart?  NXan KHNon D

TN NIN'DN 02 R MK DA™ X AT XY AN Tty 1nxy

01NN IMvnaY ni'vas annon

AT N0 NP'OANN TM'77 DRDN DNINAN MND DTN 7D NY
D7 NINT MIFYN NAONYT DWAN DD YR P DY I2DNN DF'NY
AN, AN DN DY A7oNnn M7 Y7 DNYoXD

.DNT7 NN

DX DTN TING NDINI NN XD TR 11902 ¥'9mn 712000
1IN N 2D 720N IN AVIYD 2NN N790N DA DYdin

NN DU TR 2 11D ,000 DTIAY DT T YT A2 DN
2'n' 8w Tind'i Mmoo

DINA0 NINY QD9IN TINYA 47190 77N fmro0n 1T Y DTopn 11
TN YN, G0N 1V DMN0N DD I'XY I NI AT 0Y7TIAL TN
NN T XY DX 77 0men? 9491900 17X NI7on? nyan
AN ATY NI TAY7 117 PP .ANDY NERnnn

D'TNTANY D7 DNAYT [IXN XD D'RYDAND 770 honwn Ndoi Nato
N'NAA IX AMONI'09N NIFNAI WNIN DN7 10N D T 7V 13! N7
TN MINN X DA NN A7WT7 001N X 27, OFAN NIKT?

A7 1MDIMa
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NIDN :NX10-YF HYDIND NPPVNHNI HNINNN/NIYS
RN IDTPN IV MN Y 55901299509 N9 HPONNN
NPIVANNA SNYY PIYS

PIDke=dTr POIOIDIIe P 1S 2909~11D ,02/07L 2/ky

28PN

noba non

TO9N KIN DMWY 27721 DAY 7¢ IRNI0ID NNWAN-'N XOANN (talent loss) [N [T2IX
TANN DINT KT . (Milgram, 1993) DOXYT NILAANYT D710 NIX YINA 0I921 DYV NANAY
N'0NNM NNIY NN 0FTNIM DTIYD YA 7Y 0OIW DRI0 NNPRA NN Inan
.71 NN2NN DAV DNAUOYT BN IR NOVYT NIN-YY ,0M217N0 hylyal
N'VIINT Mo

NMIX TINT 7% QVOINT ANTIRN NXAN 7Y DWYN DAY TV NawnI ARInna
DD-TN YA INA
2 ANXK NI0YT NN NN AY9IN 210 RN NIYTN DX 190 (1925) Terman
NTTN7 NI2-TINIVO0 NN AN 140 YW Dum M YA DY DRANND TN
NUOIDIN 2 N'MIVD'T AN¥A NINAN 1T NFTAM-TN DAVIBIN DVTAN .T¥I"701K
(Terman, 1925; Terman & Oden, 1959) N7'A10 N"0I7INY DNINAN
NN ' 1I070Y  NMINN ¢ NFTAM-21 NIMINTI QUM INNSAN D'VAYN TYn Ynn
(A0 K7X P¥IA'700K INQND QINWNN IRIVTI0IN [N 71 XY TNTAn Y79 YOI
Gardner, 1983; Marland, ) D*"TN DIYD IX D{'O0OX NN NNV (120,00 Y
1972; Milgram, 1989, 1991;
N DXCITTIV AN DMIR'N (Sternberg, 1986, 1990, Tannenbaum, 1983; Walters & Gardner, 1986
DINN |3 0'7'NANBN ,0INK X NN MWD A0 IYATH 'S7 N MmMM-2) AYOIND NNNNnn

=37 ITIXOD NYDIND MITAIN MDA ,AYYNY 2700 AT0MDIKD 17 DUY DAIWD 7ya
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OUNTEX ,0"7'7) 0MUWD 7Y MMIROE 190010 DNMY TAXK ™M 7Y NDNNoNN Nrmm
TV INX IR DT N 7V D'WATAN AT NT D'IN2N "M731 072 AT 019 07,00y
NNTAN ¢ VD DA Nmnna nysin Y Aot nniant 97 naon 9o X7
JNY50 AR 700 NINDA DNWIYAN DDA DN TNR 7D DT NIrunnIx
NN YW IR APoNnn ANAT 'O'ND0 DINNA NMING XN ONX DNTIN
DA Ny N7 DMON 90 WNY | (Ridge & Renzulli, 1981 ) NXIA0INT NIWYUTN NI'DTIN
Kissane, 1997 ,727X) NIronnn Nyl NNINND 7¢ 1107 UV DINVIANN N'UANN NHYIXN

1986; Krutetskii, 1976; Piestley, 1990,
"M YT N Q'ORRNTY DYTH OY TNXR NI NTY T YR (Wagner & Zimmermann,

1986
(Hadamard, ) '0O'7MNIS NOYI DQUNDN 0NN D'7IN 7Y HOIK 27 K71 (Halmos, 1968)

1945; Muir, 1988
N yva 0T 7Y ArFNIDN9NN N1AN DN XD 0NNNN NN DINNA NY7IN

Van Hiele, 1987) |INWD 7¢ NIMY NN NRX'NN ,N7'00NA2 INXR X AT DINNY. AMTEX
[NAN ANA'D Hart (1993) .AMUNINGDL N2WN NN VIR VYTAN Van Hiele (1987) .(Hart, 1993
10N"NN X7 NYX DONA .DU0NNN DRYND 79 (1202 DID1N NN NN YA Ny
ANNAN N1ANN NN ANIX T NN ,NNXY 190 NI AYOIND N'UNNRN NNINNY
Y¢ DNINX D107 NON'NN X7 1T NTAN . MIX YD DM W "2k 9xY v "nm
TNY DTN 7% NIN'DI AT N7 P2 (0UDY DYDY L) D7'onnn 0w
JUTER 0120 NINYYG 7Y DINXNMN
TINANNN NN 77N X370 NN ¢ ©mm-2n 71m ann's (1989,1991) Milgram
NN V2N DAN NNX D, 0NYD Y NNRLBY YVAOIX 79 DAYINY NYTam niminn 4 x4
NN L (NP9N901 NYD) NIXIAYYBIRYT DION'NN 0MIYD 7Y NINALE T N7
MW7 NONTNN N'77D ARIA0IKR (19901 T'7'70) NIMNMY' W NINNK A0 Mun
N91'7 NON"NN N'OINDO N'NIYBIN (DY0ITIV0 1Q NN NYYNR] TNV MY7ix 7117
1IN HONUNN N7 NPFRTY ;DUATEX DAY DTN DUIoN DINN2 N'7XI0{7701'K
‘Wallach, 1970) NNIAA TUD'RA DV T OF7N NAPYY 7¢ qUY NIYXNXD NIV NN 7Y
DIY"Y NOM"AN TI'D'Y90 NINYY' N'0IAYT NWN NN NTTAN  (Mednick, 1962

7YX 0192 |DIT-NXI' 0'AY'N Yy NN NINdY DTN DMON DINNY DM N'YNn
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W DN0R D N L (Milgram, 1990,1993) D'T J¥N 'X190 NIYWA NIYYYS 9w DMaAn
I NAINA AN DM DIIND - DD DAY AN YR DAYIYA Diinn
190-N11, D) NEANYIO NNA0N WITYY DA ON"hn 7TINN . AnINn 1Ty N7 NiNn
SDD-MAAN a¥N Y00 0) hnaunnh nnean Yy owownn 0"YX DTN (N
NN MTANL XN 4 x 4 770 79 DUTNN NN L(DMYIK 119oxn YAl hANn
BY9II0 DMIWD A0 IWN DINAKN D¥77) DMWY U0 W NAX'IN NN AYSMD
TN 'O R NDIY NN YAINA B CTAN D Ny NY701K v
"2 DTNTN 7 AN NRO INNT A n 12 . (Tiresh, 1989) N'UNAN NIINN NIAY

.DNAYRA NN DTF7 DY NIRNQ 0IY 0RAon 7*0NNNY NN

MDD Mon
nyoSInd ,:n'-mm-n NI AR'0NNNY NN/ 7 ANYT (1 pnnY Dnon My Inon
YAIKQ TNR-D ,DUNYVYY OUNTEN  AR'ONNNA DNIYYD Y 010 Y NYYon nMmm-IT
DMIYDY7 DUNIXTN DUATPIND ,BUDIYD0N 0NN v AYPN DX IN27 ,NIY Nimn
D' NN9Y (2 .NY'D DM YT ARy I ,DNY DMRDMN DYY'HIN

NIV HINND 09'¥DON DMIYDN 10 YW NYNRY D'MI0ND'0OS
IPNNAN YD MY ppdL
NIN30 '97 NINY YAINL NP'ONNNA NINA/AINYIN 210 A TN IUxID 2Yva
MU 1997 ,0Manna) 1om udwn YW v nivynxa NN DIINT INNIDY NIP0INTD
Canter, 1983 ;1991 e 1991
.*(Guttman, 1950a, 19500, 1991, Livne, Livne, & Milgram, 1999; Livne & Milgram, 2000; Tziner, 1987
| 07> N INNID NINd0oN oY
- (O"Ixn) nAYY-1Y N NN nn'uphn e (1

NTINY (1998 M1 N12"Y) Multiscale Academic and Creative Abilities in Mathematics (MACAM)
16 7700 178w NN ¥y2IXA NPOANNA DA NN DAY DAY Q"NTEX DY
VAR A MWD MTEN MWD PAN'0Y RITTIA NAZIY NITRY DAY 291 TINMD YR

MR [NYD AITTINN 0'NY  NITNG Y2IND NN IR D ‘D Ny Wi i

SN MY — 0rne
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Tel-Aviv Activities and Accomplishments Inventory: Mathematics (TAALM) JI'7XY (2
NM3 "1-7v N7OBNA OUNYY DNIYD YU NN VAKX NTIRY , (Livoe & Milgram, 1998)
NNV 36 TTINN MY NIET I7NY XD (78U D70NNNY 'KI9N YW NEIY9 NDWwI
Milgram (1990) 7W DNTIAY 0'0Q 7V NNIDI ,'NIDN NIVWA DNIANN 7¢ DAY NINANKN
Hong & Milgram, 1996;) "Nyl
.(Hong, Milgram, & Gorsky, 1995, Milgram, 1990

DN7Y NIAM-NIOFTN 7Y DTN WYY nnn YD Y nimnn YIn-pnn vl

-na aum (hna 123 - 1 A 364) 18-16 2 D' 17N 487 2172 17712 (Messick, 1995)
NFTY  DYON Y Y PIND NIDTAY ININ NIXXIND .T2I0N TR D"A71100-0M1'Y 190
NIDFNN DA D20 DDA N NN NIDPNNL,DNNM 01D |2 DNI0NN DTN NIYYNXRY
aY0n yvixah o'wamn bDH70IN 0DYANN N7Y9n NTMY NONUNnN | N''0I001I0N
NMTPR N7'OANNA [IIXY [17Y7 1M DA NI .NAIL AN AN DT, (Messick, 1995)
(1999 .1 N12'7) NINAY TTITAN NUYA (N0 D710 — (W'IKN) NN7Y-20 RN
¢ NINAY T NRIYA JNYY7 ,200m '019'W 2 2NN TN No-7V DRI mn
APONNANA DY NS DAY DNIYDI DMITEN DNIWD NITTIMN DITRY? 0 TN

Rllapsiant el

QINMD MNPH
I 012 697) XM - " ninon R'N-TMYN 1,346 7wyt AN DATA 7Y 002NN pnnn

MY DMLY AT (1 :1000AT 2% NUITYL YINA Y90-N 22 - B ImaTv (N2 649 -
(1997 ,jmro-j2) 7NN NNLNY 'V K¥XMY 'DHD-"NNAN T DT DAY ANTAIN
(2 .nDW DA DTNYNA 190NY7 HPoN' D TEYN 7Y ANIT 190N [NIW NIDY NN 12
T .0YTIA 'DY NITDWXY DNUNAN 1900-NA YINN ,NOY 701 OY9ND0 190-"NA NNNAT
T'ON'N ANANONN [NV 7V N00ANN NAATH ,0107 190-N2 NNAT NAVY? 1"ON YiIn7
722 NI'DNOON NINDN YW TR AT (3 (Cochran, 1977) 71DWNI YXINN 190-N'A 7T1AY
-RITA' YNAN-YAIX ,WUNN VIR WITY) D7'onhnd TN Nnnd RAwnnnn 190-n
MAT NN NNNA Q7F0NNNA ANNYD 7y DTAYh 79 213N 00an? nin-7v (T

NENAMA NMaona TMY TR wnn 0T 0rTatn TR omnk. nuie
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AN NN ,D"9I7N 190N YW Mvon an'v nnam 12-1N> N0 n'vortvon
NN QNNUNYT DN I K7 MATIY 1900-Nan talal7;

M D nww nivvnxa 4 x 4 YTima NWUOR 10 NYIAIN 1TM2 NN ava
(1989 y172) 0'"n - nuwom n'iyn nawnn NG MITYVA DT DY oAt
[N2NI 97 INIBTI0IR MWD DTTTNY
JO'IN "TNIVET0IR MWD NITTINY Advanced Progressive Matrices (Raven, Raven & Court, 1998)
7R TN [NWD RITTMA NIYRY NIY¥NNY ATTm NP'ONNNY N'9IXD0  NVYIAT0IN
190-n12 st (1998 ,marn mar) — (\V"Ivn) MNYW-a7 N N'NTEN Dpronnn
‘Tel Aviv Creative Test (TACT) JI7XW NOTY2 AT Y7 'R dawn 'Onnna
TR WD NITTINN NI7XY DIYYAKA TN N'9Y90 NIMY'Y(Milgram & Milgram, 1976a)
(1998 ,n12rz n1ay) - ("Ixn) NYW-11 My NAWTEN DRP'ONIM-JITNYL Dj'onnna
N'00NNA 'N19N NIYWL NINYYS NTNRY iR
Tel-Aviv Activities and Accomplishments Inventory:Mathematics (TAAI:M) (Livne & Milgram, 1998)
Chelsea Diagnostic Mathematics Test:: Reflection and Rotation N7'uNNNY '0oIAN'T [7RY Navin
QINNA 212701 917'Y 'RYNL AR'0ANNA NN MAN NN VAR DT TNY(Har, 1993)
TAZNE DA7I9I0 D12 NN 7NN DNIYT DNANY  TINNM0N TN237KI N2171910
N'ONNN DYDY Q01 DM NTONNN NI YY Noonn oMY [2IN-NINND NIXON
NNATWB DIV DINTEN NI'0ANN D7D 7¢ DY TN AT 198G 207 TN
NN A7 0T 7MY =79 DTN DINYA 2 Wi7n DX 7MY [N, |2-1N3 .(confounded)
'2-ON,DU"NVY! DIYD 7¢ NNV NN KM R DURTER DAY 99 DAY AN
DURTXT DTIYDN DN 27 DM0TERD DYIYDN DN A IRYXAKA 'ANY [N XY
' NN nowY

(7R DIZNUN 16 XM DY MWD IX CRTER [YD DT DAY AR vany o
VAR '97 YAM BN MNIAVN 1TO (cross-balanced) D™MPIAN D'NON NYARY IXND
U NIY AIXIAPZ YAIXRND DNX 797 DIY 1702 37000 ™7 Mavin ;121 NXXITD NN D'Mon
DN W NTRN QWOWN 7Y MY nIn-Yu D0 OWwAaon nwiw 17na pTatn
MUPENN D'YADNN 'WTIYN WAONI DTN D7 NAVIN 00 DY Ao 0TTInN

-3 1T 100 w01 wA9N 731 (Bulmer, 1987; Smith & Glass, 1987 ) DMWY IN/i YIAWY NN
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.0M2ANAN DIXNINYT DXNNAL NFXAE AN'D 0790 NNAYHD .DN7UN WISD Q¢ megnn
TIN90 YAIN 197 INNNIN DIIYN DOITRYT DN DINTINY WRAn1 X7 0rmhn

NN NN YD DNANNRY KON NIRYINN LIRY 7D 129y menw nnnnxn (1900

210 TY 3NN NN

OINSNNDN NINNZ MPIIDL

NN NONM NN 4 x 4 77N ¢ MANN-NDdN ¢ 002N QY 17T NT 27WA
D7 WD TAAEM [I7RY 7W1 1IN JI9RY 7Y (Messick, 1995) MRIX'N - NIOT-12 NISPNI
NIVYNND D71 NAND NN . Y anumy7l 9D i’y e Ao
NN NIXNYN 0'0d 7y 7T Y 'oNDliz NN NIYENAXAL DMRYN-TH DM
NN IXG TN DN YR NYAIR IT 7700 .EQS NIDIND. (Structural Equation Modeling)
[DIX2 DIININ TNNDN DTN DX TN NN BT 09X DIRY 0IINN 77N
D'/ X/t DY2DIMN DNRNAMI 00N DY N INA DFTMY 2'07NE 'voruuo
Bagozzi, 1993;) D'INN
Bagozzi & Foxall, 1996; 1993; Byrne, 1994; Hair, Anderson, Tatham & Black, 1994; Hoyle, 1995;
AT OIINTIN TTMN NIANRYT INNDN NARN MY XN NIRXIND (Smith & Michael, 1997

1Y27NIY (Goodness of Fit Indices}) NANNNN *TTN JN0-7Y NIV
N9 .{CHI SQUARE = 495 86; CFI=0.92; LISREL GFI = 0.95; LISREL AGFI = 0.92; RMSEA =0.0058)
DTN AYAOR 9YOITY DRUYDL YR NQI0N NXYNI 4 x 4 Dminnn 7T 7w nnamn
.0"o1n
Nnponi o'X¥Nn

(WD 2% MTPR [NWD 2 NINAn g (1 :Nman 1900 7y DWIXN IFNBN RYNN
NIMDIMN TN VAR M (2 .07'01nNNn2 DY jNNO 97 DTN DRY TWUKRD My
[ UKD NTOANAL MY (DY 7Y RN NN VAR QFTONNN TR (v v
MY VAN 7Y A7 DY CTRN D32 N7 IT DRYIN QR'0RNN DI JNND 9% NI
DAY 7Y 00NN [AVIA D710 197 ITTAMY MY [NYD W MTEN [NWD 7¢ DN
[N 27 TN NI 12 NINAND (3 .07 37NN DIIXT TNIMA NNID AT D710 .07 TR

NYR) L{2-13D . [NYDH Ninn NNN-D2 NN NP'0NNNA DY NND 197 D'TTAIN MY
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- 'O NN YW NINY YaINn DNR-7D )y ATPRD YN NINM DNR-7 12wy
{(Hart, 1993) 312'01 9I[7'¢ 'NWI2 N'NTIX
YAORD NNM "IN MY 79 MY Y2AIRY P-9Y 0rTun 1Y DTN NXNAN NT XXNN
U NINN V2R Dt (4 .19 TINY DY %7 ,njronnna My (MY U nmH
AVOWA MN"j7 .Q7'0NNNa 'RI9N NIVWIA AMYO 19Y NITTRIN NPONNNL "MV YD
'D7 TININ MY MWD Y N7'ORNNA Nrva INND 197 TTIN MV (MWD YU namn
P-7 YIXN DT N¥AN o= 034 A DR AWENL L NF'ONNNA RI9N-NIVY NIYY'ye
N7, NN TN W 79 A7y -9y TR D D yanNa, D'ONNN MVY [Ny
HIIND DATAND AU A0 YA 2 NN ANt (5 .Ton T Y ey in
N7 XXAN 990 MY [NWII N7 NIMAY' '9'¥D0 MTIN AW 1795 103K
M (8 7D WD T Y TIRY DYDY QIR DTDYS0 NNNWOY o-7V yaxn
N 0N YEDNZONNNA MTER WD 7Y D79 naaiua Ye nvown
TNIMA,A7'0NNN MY AW 7Y N9 DIy 9 nwown nnm 9-md i = 0.60
DINWIN W 2 W KX KT .r=0.72 I DN WEAL YA [NND 'Y TTM XINWS
NNAWIN "TTAY D 7Y ya¥n AT X¥NnN 0NN DINYDN Y Yy D'7XRI0ZT0I'NN
Y DINN QYOUN NNty (7 .DUHAYN NRNWIN NTTNY DN'RNN DK D'"INIOTY0INN
DN WENE D97 INIT0IR 7Y DTN DFTRYRNY ARORRNA TINS-NITN' 1900
INND 'O TTNIN MTPX YD 27 TIAYA DTN 1900 2 W7 XYM XY 1= 033 A
MW NIDOYW -7V TN AT X¥NN .N7'0NRNNA 190-N1 Y 19Y1 VIRD [IYNWA A
' (8 .N7'oNNna NNToN TN MINYY DAI'O T-YY 7Y NDAM 'R DTMYN YY MTIN
'97 TTNIN '9¥D0 NV [NWD W1 7 MY 1w YV DMann DI7N YU DMl nvown
Ir=042, r=023 N'N DN N, 'NI9N NIV 7Y 1971 YINA 7N Nya NnD
DA0NA NN WATIR IINY DY [NWOY P-70 VYN AT X¥AN NN r = 020 -
JIIY X7 DNIX2 D70 Y ANWAN VoW NI
INM VTN AN

NYSIND NP'0NNN] NIMINN/INY TN YW "Y90K 01012 X' IWTNAN A7NHBN NNINN
NUNNA NIN2NN DYYIX MIYKIN DYDY NNY'T 2017 .4 x 4 YTMY BXAN 1 Tm-an

INY> NIMY 21 DU9'¥D0I 07> DNWD A, DAY DUINIOTYOIN WD 10 |
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NIYTN NIWAT7 N'0OMI' IMMYN NI DINA L[3-11D .0'NNAN 0N DY DAY Wil
X'D N'TDMNN NND DN NIYT 0NN 0T Y A7'oNnna Ny Ko n 1jna
DT'ATN 77D ,NP'0NNN2 NRNNW) 702 DETRYD 7Y AN NI NS0T IRNYT DY NinD
UNYD B0 NITVYD NP0 .0ONAY DT 00N NDIY MNAE D'AION |, DRTWN-NN
MWD NI A0 '9Y 2YTTNY NIMKNIMA NRP'ONNNn DTN DRI NINOY 0102
7Y A0 YT 7Y DI MINNA RN DITRY 0190 AR UD RNN CNYNN 0N

.0'901) NIV AN

nNaIYYaa NNV

NP1 HPIVINON NPYA HIND X PYHN - NPUHNHN NBYA PINAY Npth (1997) .2 D3N
WY N90-7172 ,IPPRD Y7732) TN DY-DY DYDY DOWTID NOPAN APVNRNN MDY
SDAR-IN NOWINN .NPPORNNN
YIRYNY NPYONNNE DIAYIN NN :PNNN NOWRY YINN 2IUNN (1977) .Y PIID-12
NN IO, MIUNIN MNIVTHN NOWH ,0NI0N MDD, TINNN NN L1996 23 — /N ;Nd
D12 TIND TV AN 2N NINVYOIDNIND TY 700D (1Y) NN Tnad
RatbiUnl
AR-DN NOIVIVNN,NIDT AN .0 NIYNA MAN (1997) .0 01232
071 159550 RINYOPN YY VYOI DN NAYNN NTY INan (1989) O )
AN-DH VT MOYR — P92 0B
PONY :(97ND) HX3DY-29 TN IRTPN NIPPoRNN (1998) N N, .5 0,0
N/, TIND N90N-173 ,2AN-D0 NODHNN LBANN DY NP0RNNA MM nnab
AN
AYY-39 NMINPN MBTPN APIONNN ~ TN (1999) N .N MDY D ) ;Mo
N9, TINT 990N-113 ,2MAN-DN NOYOITDNN NMNIY ¥ 119) MAUN NIy oo :(97718n)
29N
39500 T T2 SHNNAN syl YA - M SN MNVYN NNIN (1991) SNnw Y
ATOND 190 INSN DD ,330-319 Oy L4-
IWTNRY PIAT - MMIN .DPOUNNOM OPPORN NI VAWM (1991} .1 PNY NV
CTOND DUYIN 1190 NN, DWW L341-331 ©YTINY ,4-3 990D 37T TI0 . MAMNNN
Bagozzi, R., P. (1993). Assessing construct validity in personality research: Applications to measures of self-
esteem. Journal of Research in Personality, 27, 49-87.
Bagozzi, R., P., & Foxall, G., R. (1996). Construct validation of a measure of adaptive-innovative cognitive
styles in consumption .International Journal of Research in Marketing, 13, 201-213.
Bollen, K. A, (1993). Testing structural equation modeling. Newbury Park, CA: Sage Publications.

Bulmer, M. (Ed.). (1987). Contemporary social research series Allen & Unwin (Publishers) Ltd., London, U.K

Byme, B., M. (1994). Structural equation modeling with EOQS and EQS/Windows: Basic concepts,

applications and programming .Sage Publications, Inc., US.A .
Canter, D. (Ed.). (1983). Facet theory: Approaches to social research. New York: Spinger.
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To be effective, teachers must know and understand deeply mathematics they are
teaching and be able to draw on that knowledge with flexibility in their teaching
tasks, Effective teaching involves observing students, listening carefully to their
ideas and explanations, having mathematical goals, and using the information to

make instructional decisions. (NCTM, 2000, pp. 17, 19)
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