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ABSTRACT

A Comparison of Mathematical Reasoning in the Palestinian
Curricula with the National Council of Teachers of
Mathematics (NCTM) Standards, 2000.

By: Fikrieh Rewaydi Advisor: Dr. Fateen Masad
Dr. Khawla Shakshir Sabri & Dr. Agnes Hanania

This study aims at assessing mathematical reasoning in the Palestinian

curricula through comparing the goals and activities of these curricula

with their counterparts recommended by NCTM in the US in 2000.

This study raised the following questions:

1- To what extent do the aims of developing mathematical reasoning
skills in the guidelines of the Palestinian curricula, conform with
their counterparts in the NCTM standards for school mathematic,
2000?

2- To what extent do the activities suggested by the guidelines of the
Palestinian mathematics curricula, conform with their counterparts

in the NCTM standards for school mathematic, 2000?

3- To what extent do the activities suggested by the Palestinian
textbooks; conform with their counterparts in the NCTM standards

for school mathematic, 20007

The answers to these questions were obtained through detailed

listing in tables of the activities on mathematical reasoning skills in



both the NCTM standards, and in the Palestinian curricula. The tables
included four grade stages: (1-2), (3-5) (6-8) and (9-12). Then a
comparison based on the level of achieving each of the following four
reasoning standards was made:

1- recognize reasoning and proof as fundamental aspects of
mathematics. 2- make and investigate mathematical conjectures.

3- develop and evaluate mathematical arguments and proof.

4- select and use various types of reasoning and methods of proof.

The conformity of the Palestinian curricula with the NCTM
standards was then judged by applying a four point scale ranging from
non-achievement to full achievement of this standard. l

The findings showed a limited conformity between the Palestinian
curricula and NCTM standards. The difference was mainly apparent in
terms of the NCTM comprehensiveness and the way of presenting its
broad and deep standards together with its covering of all topics by
contrasting them with those of the Palestinian curricula. The findings
showed also that Palestinian students use inductive and deductive
reasoning to comprehend fundamental concepts of mathematics. The
Palestinian curriculum does not always require students to explain or
interpret their reasoning when they solve problems. As for math
conjectures and their study, the findings showed that the Palestinian
curriculum does not offer enough goals and activities which aim at
deepening students expectations. For the development and evaluation
of mathematical arguments and proofs, the findings indicated that
Palestinian students could put forth some arguments, but they could

not assess those put forward by others. As for the selection and use of



5

various reasoning methods and proofs, the findings showed that the
Palestinian students do not have a wide range of opportunities to
develop arguments that augment their conclusions on various

mathematical topics such as number theory, probability and statistics.

These findings are similar to other studies which aimed at
comparing mathematical programs with NCTM standards such as the
comparative studies conducted in Singapore.

Consequently, the researcher recommends that the goals and
activities of the Palestinian curriculum be reconsidered. New activities
that can help students to interpret their reasoning in a regular manner
should be introduced.

More attention should also be paid to teaching through discovery
and deepening the student's expectations and his ability to present
arguments at an early stage in his life. He should also be taught how to
- evaluate the arguments of others in all stages. Diversity in reasoning
methods and proofs is also recommended for all topics and not only in
geometry. More comparisons in the field of mathematics are also
recommended so as to benefit from other curricula in order to develop

the Palestinian curriculum.
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cmaly Luag s QLIS 1S 5d) aa Joall any dialsy Gl o aalaill 45 jlha o clia
Aele Cagigl g maliddl oda e Caymill (g 58 dpaal il Hall 53gd IS g cla e g5 siliciung
S i

(Adams & Tung, 2000, Stigler & Hiebert, 1999, Kajikawa, 2000,
Schweingruber, 2001)

cibpaly ) aulad Jlae g8 Aadiie il id pa A5 jlhe (e (5 5S0 Audyall 38 oY Tk

Ot by eibanialy ) Gup% o gl Jlaa i Bk IS & 5l (3 Lgadlis pgust (f o8 5 4l



Basa b by ) Ao g el Al g ey Al Cplanli & il )l aled (5 s
Ji L Al e e DUl asend bl 1l ASulaie y Alels Cilaal de gane g iy e
agiadl DA aulaill g maliadl 3gea 4n55 o s e W5 pde B Casall ) A )
4o 5 (paady pandl ) 8l (538009 s Al g (nalrall juae Aiey Hulaall et 300N
(NCTM, 2000) slaualy ;) pile’ geal 2
At 3Se s o cang Cus YN duaaY dam A0l odg Alaa¥l slag

y il gl 31 g QYY) 5 52 jme LS g Jalady pUan el ccibacaly )
ak ) V) dgal e (Martinez & Martinez, 1998):Sl 5 .(Russell, 1999)
A9 ) il plina 515 NCTM Llass cilaali )l et 23 e 4clis b
sk Olal gy plaial gl Byl vie YY) daat dpeal e Al eyl g
O A giall) gaa S ansealy o sy dadad 55 g Aisally cilualy ) alic
oo G Juaill 8138 elanas (1982 ad o) Baseiall 4l sa (he 4ud yal oyl g
Al 5l 538

A i o Lse Gy duasilly plal s Sl y oS3 g YS! o LS
39as e (1998 e ala) b 3y LS (Thurston) ¢ si b ¢igmy ekl s . oy il
LS eyl 5 z bl e J5 a5 (g) sladl oS Jaley Lkl ) o 2N 500 550
YWY ke Eua sae el o & glayly psalh Yuuy) adle Sternberg o2
cgland) g e layl 5 ¢ lasll Sl

(Sternberg, 1984, 1994, 1999, Devlin, 2000, Bright, 1999, Niess, 1993,
Quellmaiz, 1987, 1998, &l as)




- W SURRRRIN AR L VO U [ S 7 PO B T P W SN B W S PRV

calidd f o Laf Leinaal 59 V51 £ gumge b les 5 (o Y15 (2003 ¢l
lgilaal e ¢ puall ) Jal (e Al 2l Baid Ll g a0 S sasall dlaudil
O 5 5S Lpaal Al 80 Lae (NCTM slan G Biliall grgiall g e lia s gl
gealiall oda ) ol ke (o€ 28 iy g ila glaay Banal) Ealial o adlEl) g5 Cus

. ’\J w"

o byl IV 5 jlga dpani Aadd 5 Cilaal (3 (520 Al 0l 038 Criand
2 ples ge A lEall Cind NCTM laa (s diadal) s jilsi ae dyigdanalill ealiall
Adle sass @l bl paladl sl il Jal e aba g (b s sl
(yrall jeaall 8 A AN il all e clpualy 1 ug 5% b A Eal) il oy
il gl dadiin allie ady e bl 5 030 oo Lo o Aad (o ilasSall 35 Cap g 130 g
Ady A uala s ) e 03 iy (ol Dualld ccild el 3S jLaall 5,88
ialall Joma Sa@Vy paaill Y e puldll oA 8 il ol oda Jie i ypa )
) o Lgilasia g Al gall dy i1 Aady Cadae G Juadl IS Aalaia Aldle 5 gl danial 5
S e Alaall lul 5ol Jead (5 AT iy 3 s cadacl o LS (Jlrd S5 i pay alall
.tl}'&\

J Se S e Canally i jlad g oAl (S b Juany Lo i jea b A 6

cial @l paly el & Ed) @il of LS LAyl eyl GaaY Tase (5
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ol s . (Howson, 1999) ciluialy i addat 8 <llXS g (g ol aleill 8 35 j3a <y
) Sl e gl 13 b AS L) ol Lgias 3 5560 ) (Zuzovsky, 2002)
) g liay gl gailial 3 im0
Joal) € iy eoplandi 8 dalt y 5ol il pall o3a e (fd Baldl ple aa e
boed f s buapnai gl Aala a8 pdanalid 3 A byl Aulad Lgialag nds delial
oo BEY) pnd el ) uys Jlae 3 leldl M35 Leliall Jolly cplaudi

O O (2003 ¢goua) Suhadil rlead) apdil clud jall any Cudld S
o ol Aala A 3 oS o Jsldly oAl male pe cililie ol o)
GO Al oda of Aalay ey plaa¥ly g gagall 138 okl Agdandil alial
ol Al el gy cpadeadl ais S (NCTM alae) (5 sl dle dpdle ulea
LS laall JULY daliy oDl alail LoDl ;1_,3,::\ oo AN saliag
Ol aeal il )l c.;b.ﬂl sk e LY Bladl a3 e aclag
.(Clements & Sarama & Dibiase, 2002)

Gangl) Liall) ) 8 AN Vi) g gan g Jsli ol LSl 43 5lia bl 4y elilia
Oplanald 8 ge g (ga (Y1 AU 8 sS5 f (Saddl (e Gy elld B
e bl dida Wl AASA 05 8 deaal gie Aadliue il 038 iied of OSas

T BCR PR 5 Y I 4 P S P A1
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Ayl 5 )y jiall g Agilandil) pealiall iy yal) Jaghaall e Al oda <yl

ailally (yalilly S 35 g0 S (b bl a5 S Gl pe S it 30
=l YN e e g o Al s3a &yl LS Lagie S b ais J 5V ¢ sl
o) QY5 W) e Sl 75 Ly ealima) QYY) 3 Eay) QY L
g e Al eda b cililial of LY olay) cany LS Agidaial Jad g )l cdah dsc giy

(A ol (s gimal il ga ) Lalaxi Y 5 YN § guinga b

Al sy el i Ayl oa b
el lenca s ¢ jaall bzl )l Joa luagill o de sane INCTM alaa -1
{(NCTM, 2000) 23 5oY) saaal) <l 5 (6 3 g gall iy Sl jaleal ikl

Baa sl y alall Y Caay a5 1 ulanalil) cluly ) zlgdal duay pl) Jaghadl) —2

(e i JSI IS (ipualy Sl Balal) praliall ud gain g (A aeill Jal ye asenl

ol g laantl) 5 cilallaiaall g ol ) (5 sinal JS LS ¢ 12 - 1) Caginall
il aanl s fiae

duasill oo gas o Alie: Cllee oy 586 (o Jaai g8 5 :Reasoning J¥iudl-3

(1999 <) ss) Flasd o 5
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Adhdal il el g Saall L ariig e @l ) o0 s (3 YNNI ey
b g b AR (a3 Y L ol ) A i pusaall QYY) S35
(1996 ) Ll Joa sy ) gl dudia g

O—e e 4o ) Lo Ja s Al NN ddaall a5 :Induction ¢ jaioud) -4
L3 (e Ciaity gl @850 5 il pal Alsadlay (sl el e
Sl da gl (i (3 A o Lpasesd (o ke Bl s (S
(1996 «a)

JSI e Gaay Lo of it g o 4501 Aleall s 5 :Deduction gliiiuy) -5
Agigal g e gl Liilia 6 alisal) LSl ardiy Lo | 880 co ol Lo Liad (3aay

(1996 ccann) Ayl ¢y il A yral o Jguanl) 3,k aal oIS s

tlgale 3850 a5 A0 i) JYaiud) ) sl
-Conditional Reasoning &l Jysiuwy -1
gk pa Ailaiall Lo o)) olasial 35 Ua g
gu)wﬂ\u\gwuu;&m,mm@muopfm( cee 1) a0
a1 (o (A L e ia sy (s (Y] (pannrg) 5 pthse "ol RS (D

2 Y] s Lasial) o imy s 3T Uil g (Ratidl J (aill) (as o
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:Bi-C.onditional Reasoning AU G ydd) Y -
G O T (s 1Y 1Y 1) Sl gl G (i 135 13) Y arian Lin g
St Ll s (00 D0) ¢ (0= D 1) (53 (U= g ) Ll Ll 13

cpa =

olbuahaid)l lalad eJA.l_uu La 5 :Disjunction J«ailly Conjunction adll -2
s e (4) (9

N T 5 ke A (s T) i ae e T e 0 OIS 1Y 2(g) a0 -

GUT 5 uled 3 yisle oo (d ) gliae ol sy (o) Jamsl S -

(1997 ¢35 <1999 (digs)

slaaayl & giage & S5 s, :Statistical Reasoning (Hhasyl Ny -6
Glie Jlesidly ilasl t.,:,,.,s\'oc Cilapest Jary YY) (o g 5l 138 peannyy
.(NCTM, 2000) t.u;d\ Sy e Badiue Abies

g s—asa 4 Nu Y| s a4 :Probabilistic Reasoning  JaiaY) JYaiuy) -7
{(NCTM, 2000) ciala ¢ 5i 5 Jiaial ot se by ¥ LaiaY)

g 50 b , K&l J§ YN :Geometric Reasoning  .wig) JNauy) -8
= il da 8 4l dsas s YY) e e ey il yedl ey L duigd
Al 53l P L el

2y sl g pase & N5yl 58,0 Algebraic Reasoning ol NN -9

-(NCTM, 2000) 5 a0 JYsyl J
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Q) 41 sl

& ot Y 8 5lge dpat ddadi 5 Cilaal o A5 jE ) Al 0l o3a cidoa
zlgie ClaaY i ot Cua NCTM s (e il b il e Aiplasalil] pealiall
1ia 85 NCTM Lulra o Ledli (520 Uaadlay Lebilas g diladil y  Jipdanslil) cilpualy )
o il DA o VSN § gunge o Jualal skl e uaill 138 Jila Gl
g sasall 1 Laal (e Cunally Juadll fay Gy . guingall 12a cal gl Al lad ey
ple IS bl ales o skl g oLan¥l 138 (el RS 5 dy plia¥l okiig
oAl aid oty Al ez G g oS8T Gaulu) 4dsy pala J8 JY S
bt i A s il
4 plaia¥) gl Y0 el Jsa il (1
A ) izl ) 8 YY) aled Jga il (2
ol BN st Jga cilid 0 (3

2B adad Ja il 3 (4

4 plaia¥l gty UN¥) gonl gl 3l ol ol — Y

e 1=Olaa Uy e i cme L iy Oy s sline 421 JY iyl

gl ) a5 Cuny Aakie Aay sk Clagledl Jf Blial puay Geust SE dile



15

D9y psi S 5 )lga 4l YY) (Beyer, 1987) b Canys AlS3a Ja i
coaill g oS iy sl y il pi ) Clagladll Aallee e jladd Jeusdl
Gl i day A peal) il Glilee o I (5 fnall & VBN b puyy
G lgay (ppliadl ousSiy ) Madly DL S s ay) saded Sl
G ol ple B anljes Lo Cleguge bie yudipelall, Sl
-(Global Encyclopedia, 1991)

5 35 LS (Albert & Runco, 1986, Gallagher & Courtright, 1986)
Hletn (e Adlidae Glaa e AN axatiy SN Bl of Y (1999 s 2)

el 5 G aelal cadl J daal Qe

il 8 ) dea sl g g oy ) ASL) S Alial) dlaal) 45

Adulill  Blaiall 8 o @)y byl e 5l «

B3 48 jpre olatl g COISE Ja e 5l SO el gl il g aaf 43

35Sl dpaal e QYU dalul) cilay il Ju

@I ) YWY s e e b e DL ) YY) Ciay,

bl Oy Al 03 h b L agr iyl oy i L) VY
da g Lagin cilla Jf el O ABlas ¢l ya) 315k (e sy (Analogical Reasoning)
aal W%}J‘f—iidﬁué&z‘%ﬁdl dsasl dBlad) ddee e iy 40h
A Dlall el f) el DYRNIS 6 ATl jlen Canias e ollin g ¢ AT L) cpbilasal

gl Y515 (1999 (0 5 5—2) (tind V! OS] 2alS (At 5 ) (o
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Loglad ol (B Sal) (yamny ) AiSaall < juuadill 3a 43 435 (Abductive Reasoning)
Pl o L U f P f slaialy Aa i) Lol iy Lgl) Loy il gall g ) gall
g sl 138 Ciiay o lllia g 5 alal pgd o pud Aglan i lgle olill g il il Joe
o Aud 020 S0y (1963 cCyam ¢ i) ALEN YY) o g 58 Yl (e
) 5 ol Sl

ptie llad bl 5l S8 i Jlgn i o Janlly g0 5 Liial 5 6,
Ayl i) ) Lgalasiind (535 of oSay ) < jleall el o ) oDl dpaaly
.(Sternberg, 1984, 1994, William, 2002, Brandt, 1984) LMy xiud

A )2 aal (e pgied JYBNY) & g gl fiald) @l ) paaiy il alaial Coc gi LS

G—atall g A peall g A alllp Sl SIS Gl guingall o 23y 4BDe 5 YA 5!
1 s 5 s I aall 7 5l Lpaal g OYSLYY fal e agias (1999 (o) La e
-(Galbraith, 1995, Whitenack & Yackel, 2002, Sowder & Harel, 1998)

GP Y byl ale  dtapla 5 YL Ay g6l e il e¥ 38 (e
Pla Gab ety ) ples Al 50 8 iy S V) o (Russell, 1999) Ju)
Chgiall 05S b oA Ul (Y () Canald AHAN) G ghaall i LedaLa
Oll Ul = gl I V) e 38 5 calS dacaly ) Ay i ¢ seialy aa g Al
saaall JSLGall plia g Guay e 55080 o daeial) o sau g S o aldey) aeSa
Apaly ) Cilgn garl) Jlanind g 31555 39 oy by Ll 8 aly ) VUG sy

.d.\al‘ié)éqél:u‘ﬂ')s)n}hj
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Jsa cpann Al 2 jmal (pe Tt Aalia 25030 Y (ialy ) VN1 (0%
A a4 JM ol Tag o IS ) 59 Ll o 0 Lading -(Russell, 1999) o=l
e e 3585 Wl Y5 dpaal Y1 (Schwartz, 1992) dualal
g o o e e LS Al ells 4l 5 (NCTM, 2000) dsyadl) cibualy )
QEall (5 s Anab )l ol sl g aall aniy gkt e DU S0 o Gang Aaadl
O el a4 g plall Alee b pga £ 32 B of (Whitenack & Yackel, 2002)
Logd sy (58 Bl ) A €5t ol Fi g LAY 038 (3 g DU i
Bapa Clealit el @ ey Ldilie i Al A (Bacl

Ll o 5y e 3 Sl S L Jdael 13, o i,

e&—ﬂﬂt p—gagd | g3y o per—le 5 L gh g jlay il byl
e sluy .(Davis, Maher & Noddings, 1990, Hiebert & Carpenter, 1992)
G183 o g b o en A0 il Loga 020l A g5 gl s (Sas Y 610 13
@il pledl 599 8 13y (Campbell & Johnson, 1995)aeiladl b agdll ) galaial
s plae (3 Jalill COURY i A5 OIS 5l ga el SL3 YT
pedl) L8 Y JAC 5 55l & 5l Jie cllabiall gl cildledl) o 43y lall 63 5 ¢ pgdY Sind
(Steen, 1999) & 355 LS Liaf agll 3l e aelis Jy qansad
st ¢J (Romberg, Thompson, Rathmell, 1988) cfaldl (e "y ol
4l ihiall QY5 5 g gy dpeal e coSf NCTM duu jadll ciluzaly i ulaas

Rl 3 LS 4y p By iyl el LSSy o3 il )
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duaigl adat lala =t JYauay) Ll e (Lindquist, Clements, 2001)
VG o Al od 4 g okt i Y 138 ygdagees

phall dlee Gl Bl (B Glpal)lly Al y oL il Jlaal elag
sday Loy DUl Jed 350 mauagiy cilpallly 4aley; JYuudl duailld caell
el ya) Gabily ypuadi ey G bl plasiuly dslid) (DU HSE dagl (e o iall
pa el Cia gl 55 (DU aa (Galbraith, 1995) dud )3 caci a8 oy ) SV (Blas
A a5 Antag ) a el 8 el 5 pualill 5 (el Cagiall b ds 1513 (o
bl QYY) e 323 )58 e A il maall apaa 33
ol AR pgis Lllall e o fal) aaY —1
L Oslalaiy g agilinedd (550809 agilnasd il AL aeid yea (DU ardiy -2

cpb ol dga g aa ey

b o dee e 85l pe -3

@ DY 8 s Y ) B0 Al a3 (e Caaldl il
G Ll maall s gaatl £k JalS LS sany Gl Gl oy DU
liaf daga ilaia Yl Ly (NCTM, 1989) NCTM ik gl (sl yulan lgiass
Il Pla e s ill g A 5 AS L8 b Dpel e Al 4yl lead s
 ginal

@ Gl G A9 Giga (B A ual) maa pia Jsa Al g

gl 138 o i o5 calaally Galllall G 1y (53 (B 5 can jla Al ABSU ) Caall

b Lexie § .(Whitenack & Yackel, 2002) sl i siual) b =kl YN e

e
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sira caall &g gl L‘j_; Lpzaly ) diaa Capal Caall Bl b i Ul
Bl S 50 Anal) s piia Jady By dila) B gady Jall b dbagd i
Ky co S8 Do) (gand dgalsal i QU pdiy )yl i co il
Glaad a2l S 550 (Lpal) £od o DU ledl gt e Cuall
Agualy 5l pn S Y 53 al) ad ey L2l 53 (e lagen U iy tleia Bae
& oms el (A IS el Lagh sy s Gpalyy daa it L) o 13y,
Loo hapon S 5 anll DUl Lim i il (b (B oy S e cilaalis
Al e o i just dgai e sl
a1 il il BpkS Gl gbie Gl Gl L i
i xl S NB b gl peliy aldl lyhatll (Sl
dee (e iy 3 dxall e .u.u.; @ Qi o ) (Sowder & Harel, 1998)
O3 Ao gaaall Jilo Gliedil) s iy Cilipeds Alua led Al 5 s dc sane
O I e and AL ALK ag@ o gaay ol (U L aadl ) g sa
J e RIS s el Dl o iy cpellemi o agisas o oS ARG o 1,
O Oe @iy anh cda p uall slhe] Leb o0 Cliy o SE iy
558 el paiuly DU Gy o iy VS bl (0S5 Sy L cnl
il Y dea sl B Gy ol Bipa o S5 U maal) Lail G yral pgled

g3
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: Yy alaiaY) gl
laaly 3 galia ok Bl (b iaaly ly Blasy VRN Gl oLl ola
S colimd g€ Jo i pull 3] DU any dals calail g abeil dpdee ppuanis
sk G s cuaty Rl Jaaly samtal GV (3 clasly ) palia Culia
Lin s Sy el e (6 im A il g 55l e (bl pni le Cyanll
(1982 iy i)
Miad . allal) 85,88 U Y 5 "Banl sl I 3 ey i) Ll aas
el ponsl (1969) ole (UMPAS) g sadl Jgall cilpaly I 6 S gl £ 5 5k gl
gn 3yl Sl £ 5y s (12-9 Caginall) 4y gl s yall gaides o ga elisy |
el aaas A Cile gingally plaia¥ly cilabuall Jiaey dpall dad e ash)
23 13 LS (2000 ) Anall ) ) b dnaly ) il el

T (FRA R A KECI S S PN P FER TR [ P [ PR R T N

JalSial) oy L) 5 A ariall Logon o1 iS50 5 i) alasiad g oLl albesil] A0l juiaaiy
.(Whitburn, 2003 ,2000 ¢ jue 5 2003 ¢ puly)

OIS da gdal DA e DY Cuay 5 silain b clpaly ) rleie ysks Xy

<l pasll g cilalai¥l g clilaall g @ jlgall g paaliall a5 Adlsie Jolse dnad o adiny G

< leall 8 3 LS o (Al ddags tee <3 Ahaddl DA (e asliall kit 2y L Agiall
Sl T B i ety Lpies o)
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O ab )l Sl 5 Jaal) & Gl y i pall g A28 Pl azly ) L) Al
.(Fong Ng, 2001; Seng, 2000; Lee, 2002) z i) 5 ol ¥l skl SMa

a5 el olad (S5 by gralia 65,38 ol s cina Lkl o

i Sl e [pdl Banl cllualy ) il 4 iy s ginal b A S0 Sl 3

Sk sy LVl s dpmplall osbal 3 JSLA) Jad 81308 5 3y ki dd oS eyl )

a5l Bal ) e 55 il ) Aalaly duun ) dnly sl

ellaiy sl Gk ) deagill iy 5 YOl pasiud e 5850,

-(Kaiser, 2001) LSY) azanii g dualy )l gaall 7 ok 8 a gl 56 Calabusal

sl udaal DS (o saniall SV S b cilpaly ) galia ikl 3 el
pro—l g Lgiall julaa Gudaall 138 s 1989 ple i 1981 ple cbuialy ) (ol
P laes 1991 le cialy ) bet) gl laal ginssy dgunsnad liunly )
2000 alal A3l szl ) lan s oalias 1995 ale A yrall cilyualy 1

Aaded a3 Caran Gy skl (6 Lage Lila 0l y QYRY) § gun sl (S
=1l Laa B (25 o iy e B Ciuall Y Ay ) 8 Le Al (30
claaly Sl Al )5S gla ol s IV @y —1
gpeailiy daly ) lipads gina =2
-0l g dualy ) maa anii g yeld =3

(NCTM, 2000) ola Ll L_\;JLJJ YN e de giia &bj Nasind o o153 —4
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gyl ool 1 3 IV ple5 il glis 30 colsd ) Lol

NVl alas (Ko ¥ 4 e NCTM dpajad) clacaly ) yulaay toalie S

cm G e 3a sl YR 05 o st Cum b3 she 3n o by ol

(ode SO Caall ey Ay JE L da e b clual ) Ol daad, ol s

b Gutia Jlasind DR 0a 1oy gl any alall ZES a g dlic sale Ll QY51
-(NCTM, 2000) 2 iy

& olaladl .J.au Al by ) (pania SV e’ ¢ g b o fialil als s

e (8 A i il g ¢aly I YT (8 Al 8 g tlan Ayl 00

Ailiae ool b JY 5]

teabl YA e At ) by ohat
o VBN e Sllall o 508 gty Bald cibualy ) o by dale gyl
(Szombathelyi & Szarvas, 1998) Ll X Loleis 4 cud g gl 138 (e f\._.,.l By
Baliaal) ABaY) deliay abimully JHEaY) Y5 e 4l i 3y g e e
bl pealeia (8255 Lo caua ol 1 ol 8N Mgty 580kl e ol ol
B Sae O A €S jlea JIAY 5 JY Y pladiul At ey Cpaledl e oy
Ol Aas CLBY Ay 0 3 e ) OB ey chua JS b el S5

Al Zpaly I el jaYl g pmliall Jiay o pgiaelina s e
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Mo e ddlal) @i j08 9k 555 0 Je S (Carroll, 1999) I LS

g_-.,mn,aés\m'\ Ala sl 8 cagiuall Jals aaalie DA (e L ol Dl 0 3 oualy 5l
S JGd Bl peaady (VN o Akl auadi 55 50n T 5 Ala giall
A pgilla) iy sy (lisedd plia (o aeSa A gite A £k gl
Ailliey yandy gl & gunge b dals g LYY Al e 58 L Galdl oad
sba¥l o S5 o qmgsae WY & S LG O e il g o laal

A Y eUaaY) e 28T dpasmlial

orskail Al 3 b gl yallS Baaaa Al ) anal ga opfialll ey J s
osiald 3 ) @il sl 3 el goase B NuN e 4l o
CBLAG aladiul) Model zigadll g aladiud 355 0 e (Carter et al., 2002)
dene 8l gl 138 jig0 3 Ll palat Cppuanl Cppaleall (Ao glen f A ggan cliaS] ) gually
gila ey iy Loviad . Slusal s 3 ealilly yial Qs;‘.g)n’ el e Ol sac L
A Sy g Sl i) cleall 8 Jalill sae a s UM 5 Jiladl U
peiaslas (8 S ile) pgdle Cpahy (DU psen Jsliie b alaag el () galed)
Nl o o gl zled iy .Y $s8 AR Aasiud adeiy dllad
a5 of b s il U 23 3 5 e i 5y 3303 of (s 5 m)
pasiud e JEN) b ez alailly A8 jme | santS) 3 5 ) gilaia 6 AGGNT (DU oS Ll
058 U geaa 'U-'QAS il @l yiia Jlastiaal 5 A ggae ilpeS Jiiai ) 5 geaall el

el o 538 Jeud
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Ol 58,5 a8 il g e (b QYSYI le Zl i y6 Lyl
Glisads alwa e Al saclua by 4 o (Lindquist, Clements, 2001)
LS cduaigh Al )l dage il g gl iy sl y 5l Agilaie g asky clgpaliy
L2l Gk e a8 sk VB e Akl puadi cung 4 iald)
giall Gl 5 Jelidl 5 ) g i 4Kl 5500 5 gl g yyskiig ol y ga gl

il & Jlaadl il

PV AN agla Jlaa A 4 jlia el 3~
@bl YE e clualyl sl b oAl clud e <y
gl 18 e Ay @ Js eda Ak ol b A gl Gl e Dl b
pail LU 5 saatiall Y M e S @ Ol Juasil (Mayer, Tajika, 1991)
o Ol oS eyl el oLl ol i ColS Pl Ja g luall @ lea
okl alal) cillead) sla) (b i Jiludl Ja Luw il angldl S 15y,
e sy BS (G Ba5 0o daali ol el a A 5500 5 <a J S sl
bl VBl e S50 G ) (Bal) b Gy (DU Waliby a3 eyl )

LOLLD 8 ae T santadl Y ) Sl

ORLY (o Anbl) Cagialls ) i cog D0 s g5 paadl gl gandh A o i
(Mayer et al, 1995) — mil 5 sl iy ,df i Ay ) L] AL gl o

Allasally 3D 3 lalinyly Agladl BT 0 Ll Tare o il ALl (<)
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Sae L i_.\gﬂ:\_,\%).;)“ Y & gial Ly Ay a1 sl 4 ginl laa g
Analogical Reasoning bl YN e 58 5 Sy Al gl e oy DLl (e
A e oS b ase ST Al (sl A
N BN ols L jie e 385 ljial ga 33 oaY 1l 13 oS,
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