2010 — 1431



2010 — 1431



A5 Al o glal) Al
O catlad el

Allaa ) 55t

il Cial) Al Juasd & AN Chuasd g e Ja Ak o Jalsil)
agedl Auilal) 3 a8 5 cladly b 8

20610045: =slsl 5 3

Ol e ol ne Glae ) gSallica i)

o shed Aa jaa) Ll Diad e —2010/1 /3 5 < al 5 Al o2 cati g
fagrdl 5

e RO B e gt Sl A Aind a1
....... J,,’:/@ajm s gt Tt 51K VoD
............. et sl el i sSallila A latae3

22010 - —»1431






2010/1/3:






2009-2008
(151) (1681) (1590)
(%4.6)

(ANCOVA)



The impact of merged problem solving and brain storming methods in the
achievement of tenth grades students in geometry and their spatial ability.

Prepared by: Nasim Mohammad Mahmoud Inaim
Supervised by: Dr. Ghassan Abdel Aziz Sirhan
Abstract

This study aim at investigate the effect of merging problem solving and brain storming
methods in the achievement of tenth grade students in geometry and their spatial ability.

The population of the study consists of all tenth grade students in the governmental
schools in the educational directorate of northern Hebron (1590) males and 1681
females), in the academic year 2008-2009.

The sample of the study consist of (151) male and female students which represents 4.6%
of study population. They are distributed in 4 groups, two has chosen randomly from each
school, one as experimental group and the other as a control group.

The researcher used an achievement test prepared by himself and Wheatley spatial ability
test to answer the study questions. A descriptive statistics, such as the mean and standard
deviation, and analytical statistics such as( ANCOVA) test were used.

The results of the study shows that they were statistically significant differences between
the experimental and the control groups in achievement in space geometry due to
teaching methods for the favor of the experimental group, and due to gender in favor to
female students. Also, there were no statistically significant differences in achievement in
space geometry and spatial ability due to interaction between gender and teaching
methods.

Based on this study results, the researcher recommends: to make studies to investigate the
effect of merging between problem solving and brain storming methods on both
achievement and spatial ability in other subjects, in different areas in Palestine, and in
other variables such as motivation and student attitudes toward mathematics.

-



(2006

) -

.(2005

2007

.(2007

)

)

(2006

1-1



National
Council of Teachers of Mathematics (NCTM, 2000)

(2006 )

(2006 )



(2007 )

(33 2006)

(2006 )

(2008)



NCTM, 1980)

(2002
(2009 )
(Brain storming)
)
(2002
()
" (131 2001)



.(2005

(46)
(100)
(390)

(%51)
(%48)

.(2007

9)
(500)

(39)

(2003 )



.(2007

)

(2007

)

2-1



(a0 < 0.05)

(a0 < 0.05)

5-1



2009-2008

-:( Problem Solving)

7-1

8-1



-:(Brain storming)

: ( Merging problem solving and brain storming methods)

(Traditinal Methods):

(Gardener, 1983) :( Spatial Ability )

Frames of Mind

(7 2007)



10

:Achevmant



(NCTM  2000)

(NCTM 2000) 1-1-2

(NCTM  2000)

(POLYA)
(Dahmus) (Lee)
(1979)
.(2005 )

11



Problem

(Problem Solving) <3Sdll Ja 48y b 2-1-2

Solving

Dewey

Polya
(1998 )
( ) (2008)
1-2-1-2
(2002)

-1
-2
-3
-4
-5

12



13

:(2002

)

2-2-1-2



(2007 )

donigll EOSELY Ja @l ghad 3.2-1-2

(2006 )

4-2-1-2

(2006 )
(Brain storming) 1) ciasl) 3-1-2

(Osborn)

(Brai Barshana)

14



(2002 )

1-3-1-2

) 8 I (2002) U o LS el G e sana e 3 Chuaal) o 55
( ) -1

.(2002 )

2-3-1-2

(2008)

3-3-1-2

15



(8)

.(2008

)

16

AL Chuanl) & gl 4-3-1-2
(o) Caanl) &l glad 4
: -1

-2

(2002 )

4-1-2



(Spatial Ability ) 4:ilsall 3,480 5-1-2

(Galton)
(1964)
(1996 )
" Frames of Mind (Gardener, 1983)
(7 2007) ( )
(Spatial Perception) 1-5-1-2
) -
(

17



.( Del Grande 1990)

n

(Spatial Visualization) 2-5-1-2
.(McGee, 1979)

(Spatial Orientation) 3-5-1-2

.(Clements, 1998) Mind maps

(2007 )

18



(2006_2005)

(325)

(300)

(103)

19

(

(206)

2006)

(2006)

(103)

2-2

1-2-2



2005-2004

(30)

(338)

(a0 <0.05)

(64)
(32)

20

(a0 < 0.05)

(a0 < 0.05)

(60)

(2005)

(2006)

2-2-2

(32)

(0.05



(2006)

(2033) (2006_2005)

(100)
(425)
(a0 < 0.05)
(a < 0.05)
(2007)
(100)
( ) ;
(50) ( ) (50)
(a < 0.05)
a <)
(0.05

(2003)

21



(2000)
(2006)

( ) 3-2-2
) (2006)
(
(64) (131)
67)
(a0 < 0.05)
(a0 < 0.05)
(0. <0.05)
(2006)
)
(
(62)

22



(2005)

(a0 < 0.05)

(2005)

.(2005-2004)

(2003)

(263)

23



(60)

286

(2001)

30
(Cassarino, 2006)
(13)
4-2-2
(1996)
8

24



(1)

(2007)
1462
(2004) (1989)
(54)
(6)
( %10)

(Texier, 2008)

(109)

(2)

25



(Weltman, 2007)

(2006) (2006)
(2006)
(2000) (2003) (2007)
(2006)
(2005) (2005)

26

5-2-2

(2005)
(2006)
(2006)
(2006)



27

6-2-2



2009-2008
(95)

(1681)

28

1-3

(1590) (3271)
(48) (47)

3-3



(%4.6) (151)

2009-4-15
()
() (35)
(40) () (34)
(42) ()
2009-2008 (1.3)
1.3
82 40 _—— 42 _—
69 _— 35 _—— 34
151 40 35 42 34
4-3

29



(

) 2009 -2008

(110-84 2008

2009-2008

30

) (

(1)



(5)

(3.3) (2.3)

(39)

31

(2006

3

(25)

1-2

(4)

198-185 1986



u.b;\&jya_)é\ﬂ\:\.uﬂgi\ daa ol (aadl) iy <) B8 A Lad ;) cilial ga 22,3 Joia
A0 N A gy ALiLY

<l ,adl) aae

g sanall COEe Ja | A aY 4 el | daaliall da el | JVsed) B8
10 1 3 6 JsY

14 - 1 13 Sal

2 2 - - Gl

2 2 . i &

2 2 - I W

9 - 9 - u.u.l\..uj\

39 7 13 19| & sendl

3.3
6 1 2 3 _1
5 1 2 2 _9
3 1 1 1 3
3 1 1 1 _4
6 1 1 4 _5
10 2 2 6 _6
10 1 4 5 _7
( )
43 8 13 22
%100 %19 %30 %51

32



(5-3) (4-3)

Al A3 sy ) jall QUSH (852 ) sl e ) 8l dunigll Bas o) dnad ) Cldial 50 :4.3 g2

EN RIS Calaa Yl

s S On [ e el [ e ,
LY | Gaalid S
6 - 3 3| Al b Slalisa g aualia
ae)
5 - 3 2 |l AT sl
£, 8 il siaaall
3 S Sia g afine (5 ) 58
3 O Fimia a5 Simna @ BLE
O sie
5 3 S e g aiinn dalad
5 3 (53 senll Blany)
6 2 | Omsie i A3l
(CESBETIB)

33 5 13 15 g el
%100 %15 %40 %45 sl sl

e de jsednel il drigli aa ol Jecandll HLuAY) ol j8 d ) CGlial e (5.3)d s

Aledl) Ay goay ALY

<l a8l aae
& szl e Ja [ A& gl [ A&yl BEW
Al Y e lidll

8 1 3 4 JsY)

12 - 1 11 |

2 2 - - Call)

2 2 - - c_j\)]\

9 - 9 - el

33 5 13 15 g sl

33




(7

(8

(6

(1996)
%25
96 0.85

33 39

34

5-3

)
)
(34)
.(0.82)
(0.81)
%81-% 39
9%90-%10
0.35

8¢12



6-3

.2009-2008 ( )

© )

(10 )
(a1 ) -4
2009 — 3-21 5
(12 )
(13)
~4-13
2009

2009-4-15

-10

(25)

35



2009-4-15

Statistical Pakage for Social Sciences (SPSS)

36

11

21

7-3



a <0.05)

(ANCOVA)

01 02

01

37

02

X1

X2

03 04

03 04

w

: Ol
: 02
: O3
104

8-3



Jaaailly Adlaial) giliil) 1-4

J¥1 J) sl
(o < 0.05) -1
(1.4)
1.4
4l il i) | dplead) cilas sidl) 222) Laay) dc ganall
11.983 18.71 76 A oLl
21.240 40.53 76 S22
11.223 20.64 75 (sl A il
23.898 48.99 75 (S
11.614 19.67 151 ld X
22.874 4473 151 (S

38



2.4

4 lmall ) jaY) dball Gl giadl [ aaad) Cuiall i gandl)
16.492 24.29 34 05SA ihlia
14.255 53.67 42 &)

21.140 40.53 76 g sanall
22.800 44.51 35 0583 day yad
24.430 52.90 40 &)
23.898 48.99 75 g ganall
22.262 34.55 69 BN S
19.757 53.29 82 &)
22.874 44.73 151 | & sexdll
(2.4) (1.4) e
(3. 4)
4. 4)
3.4

Uasl) arall las giall iy yhall

1.729 40.999 dhla

1.728 47.499 dam i

ciad) cua dgtal) Juastt Uadl) g Adanall Anlual) cilla gial) 24, 4093

adl) Uarall las giall oiall
1.838 38.709 OS2
1.678 49.790 <)

39



(5. 4)
( ) 5. 4
(5 siasa Gded | gsaaedaugie | da g sana Ol Haas
ayall il yall L sl il yall
*0.000 116.264 25825.680 1 25825.680 (sl
*0.009 7.017 1558.699 1 1558.699 A4y bl
*0.000 19.028 4226.741 1 4226.741 oaal)
0.350 0.881 195.625 1 195.625 | aallsda, yhll
222.131 146 32431.055 sl
150 380578.00 g saxall
(00 <0.05 )AVall (5 sinse xie Ciliaa) JIa *
(5. 4)
(a0 <0.05)
(a0 <0.05)
(a0 <0.05)

2-4

40




(a < 0.05)

(6.4)
6.4
)bl clal Y| dubiall cla gidl adl | Ly e sandl

25.97 69.18 76 AL il
20.491 65.79 76 (S

24.84 65.68 75 (sl A yadll
22.614 68.13 75 (S

25.39 67.44 151 AL S
21.531 66.95 151 (S

7.4
A bl ) jasy) duleal)l il gidll 2z il de gandll

23.119 63.38 34 058 dals

18.143 67.74 42 <)

20.491 65.79 76 g saaall

25.871 64.66 35 058 A S

19.144 71.18 40 Sk}

22.614 68.13 75 g sanall

24381 64.03 69 05SA RN

18.603 69.41 82 Sk}

21.531 66.95 151 g sanall

41




(7.4) (6.4)

(9.4) (8.4
8. 4
5 bzl Uadl) aaall o giall 44 Hhal)
2.495 65.588 ddalia
2.504 67.88 A S
9. 4)
& Jlrall Uadl) Uanal) o gidll oriall
2.604 63.99 IS
2.389 68.600 &)
( )
(10. 4)
( ) 10. 4
AVl (5 gise | Bdad | g seacdangie | da g sana bl Haas
Clay yall 4 ] Cilay )
0.810 0.058 27.182 1 27.182 sl
0.518 0.421 196.348 1 196.348 Ay bl
0.123 2.408 1124.08 1 1124.08 il
0.754 0.099 46 1 46 Caiall 5 44 Ll
466.826 146 68156.627 Uasl)
151 746442.00 g seaal

(00 <0.05 YAV (5 gha e Cilbias) Jla *

42




(10. 4)

(a0 <0.05)

(a0 <0.05)

43



1-5
:J5Y) Jl e

(00 <0.05)

(0. <0.05)

(a0 <0.05)

44



(2006)

(2006)
.(2006)
(2006)

(2006)
(2005)

(0. <0.05)
(00 <0.05)

(a0 <0.05)

45

(2006)
(2005)
(2007)
(2005)
-4
-5
-6



2000 (2007)

( Mitchell& Burton 1984 )

67.44
66.44

( ANCOVA )

(2007)

. Ferrin:1987, Harris: 1981 ,Georg &Desto :2001

46



.( Fennema Tartre 1985 )

47

2-5

1-2-5



1(2004) .

:(2002) .

:(2007) .

:(2007) .

:(2007) .

:(1996).

:(2008) .

:(2006) .

:(2009).

48



: (2005)

:(2006) .

:(2006) .

:(2006) .

:(2006) .

1(2002) .

:(2007) .

( - =) :(2005) .

.289-231

49



:(2006) .

pm 2006.2.22  (http://www.almusawi.com/studswebs/maths/khalid.html)

04:14
1(1998) .
145 (49) 25
:(2007) .
- : :(2007).
:(2006) .
:(2003) .
:(2005) .
136 (2)8
:(2007)
) :(2006) .
(

50



51

:(2001) .

113-82 (4)

:(1996) .

:(2006) .

:(2000) .

:(2005) .

:(2000) .

:(2003) .

:(2005) .



52

:(2006) .

:(2007) .



Cassarino ,C. (2006): The impact of problem-based learning on critical
thinking and problem solving skills. PhD Thesis , Nova Southeastern
University.

Clements.D.H.(1998) Geometric and spatial thinking yung children
(ERIC Document Reproduction service No.ED. 436232)

Del Grande J.(1990) spatial sens.Arithmetic Teacher, 37(6),14-20.

Fennma,E,H,& Tarter, L, A.(1985). The use of spatial visualization in
mathematics by girls and boys. Journal for Reserch in Mathematics
Education,16, 184-206.

Ferrini-Mundy, J.(1987) Spatial Traaning for Calculus Students; Sex
Differences in Achievement and in Vsualization Ability. Journal for
Research in Mathematics Education. 18(2),126-140.

Gardener H (1983). Frames of mind Theory of multip le intelligences.
Basic Books, Inc. Publishers. New Yourk.

Geary, D. C,&DeSoto,M,C.(2001). Sex differences in spatial abilities among
adults from the United States and China; Implicatios for evolutionary
theory. Evolution and Cognition,7,172-177.

Harris,L .J. (1981). Sex-Related Variation in Spatial Skill. L S. Liben,
A. H. Patterson,& N. Newcombe (Eds.), Spatial Representation and Bheaver
Across the Life Span(p.83-125) New York Academic Prees.

Le Texier, K. ( 2008): Storytelling as an active learning strategy in
introduction to psychology courses. PhD Thesis, Walden University.

McGee, M.G. (1979). Human spatial abilites: Psychometrics studies and
eviromental, genetic, hermonal, and neurological influences, Psychological

Bulletin, 86(5),889-918

Mitchel, C.E. &Burton, G. M .(1984). Developing spatial ability in young
chlidren. School Mathematics and Science,84, (5),395-405.

National council of techers of mathematics(2000) .Principles and
standards of school mathematics. Va: The Council, NCTM.

53



Osborn A .(1963) .Applied imagination(3" rev.ed). New York: Scribeners.

Smith [. M. (1964). Spatial ability: Its Educational and social
significance.San Dieogo: Robert R .knapp.

Weltman, D. (2007): Comparison of traditional and active learning
methods: an Arlington. empirical investigation utilizing a linear mixed

Model.PhD Thesis, The University of Texas.

Wheatley O.H.(1990). Spatial sense and mathematics learning. Arithmetic
Teacher, 37(6),10-11.

54



(1)

55



(2)

1)

(1)

56




57




n

it a3

(3)

‘SJLA.A@?:\?MMM:WJAS\QU:\S

a

2

(1) sl

A Slaal Gl o sanae (5 sl JLREY) aal Jsba o e () 08 o kil (5 ) s

58

ks 8 dabaliie (o jal

a9 el :UJJ;Y\ZUAJAS\

O+ )+)=)



Qllall ) 5
G slhaall L) 8 S ACE) Gl 5 o slhaall g lplarall agant G (e A agd -
Llae Y Gk

&) guatl) g Jitanl) o AUl s yal)

n___
2 ____
(1) 2 )+ )= )
) ____
2)C )+ =)
m ) (4)
O )+ )= )
(5)

90°

90°

JRGAY) g LAY ¢ AR A jal)

59



G8atl) ¢ Ayl 1) s yall

Slia Ja g ¢f b <ay o Milaa il e Jall A e s daa (e Gial abeal) Callay
8 @il o A0 35k

: o gall)

2 )5 DS () 0iiSH La A e adle g cpa iy e Al Sy Jall AU Al (e alaall callay
Wasl)

(2) Uil

paad g Gl 1 A gY) Ayl

60



( )

<) geail) g Jalaadl 5 ALSLE Ads yal)

T @
O+ =0 -
90° =

1

61



(3)

62



Ailiadl) Anaigl) 3as 5 (5 gine Julad

(4)

Jildl) J= 5 Sl el

Gl il g Cilaaxdl)

&mu\

AU 5 Al dparia JISal )
Ay
cdzdalais c:\.}j\jla QLA:\SKMA )
:’\SMA.IA} ¢dalzia
S O see Gpanine au )

‘ JEEN
glash Qb sie ans )
Baalaia (Aakaldic %J\}EA‘MSM
S siua o ddadi haiis o)

6 sha Lo Aaine dabd ons ),
glash (5 siua s aaine o)
L,}Jr. (53 5ac e:ﬁ.\.um (dalida
(5 simall (5 ) 52 asiana (5 sine
Lapiinne dadad I J5ha ala)
5 e (e

Cadise G Ay g 31 alay)

(S Sia g aaias (A gl 31 ol
O siae G 4515l Al

5 Ssa (o0 Adadi 22y ala)

Cacall 48 e Jaly (ye aliaf eUac)
A Al dnigl) aalia e
lalisal) dualaia ya (38

(o Aaaiall iy Hlaill dia

) JBaa gl
5 sinay ddasi o Al g ol
JBaa gl

Lo sing Lo aa 5 aiives 3 g (pfiiliae (pilads Y

i gan) g Ak b el Lagild ¢ jlagiives adali 13)

(a:\sl.ud\ |JA&J\ﬁj@\b&@ﬂhﬂ&h\jﬁsﬁmem)u&dﬂlﬁse}hﬁsﬂmcjbz\.hﬂ&d}\dj

i (5 giosal) 8 ALeShy 1y Lagy smy (53] el (8 ¢ ginna b (lilals g 1)

Loga sing Jadh aal 5 (5 siue chagiivn pe Jal& COE ALY aa g

Laiunn (5% Lagaralili (8 ¢ susa lalii 1Y)

Legasng aa 5 (5 sl 2a 5 48] lagilune adalds 1]

O sinsall adalii Jad (5 3 g aiesall 138 (Jlic AV (5 sial) 8 Lasiins (5 siua 7 HA asiiioss 515 1)

Leagasny (531 (5 sinsall dalay 438 clagalaldi Ahaii b (palaliiie (ppasiis (o IS aiise Male 13)

] SRl s G siue e gla sanll Glaiuall

Ade Gagae AV (IS (5 siua o B sae Ladaal S5 Glaiiuns (5 ) 58 13)

(6 siall e G gas da) 5 aiue ey o5 sl z A Sl Jaladkads A (4
.&M\&w\éﬁwdjwJM\JJLJALSM\}L;;,MAGJBML&M)A\

Login day jeall g 2 5anll 18 5 clagia JS o (50 gae aniinn Lagin ey () (S ¢illaia (paiiiens S

6 sinall g daiiinal) dndadll (08 ) panall 4y 5l 3 alad CuaxAaivall Aakadll J gh= (5 gia e Aaiiiie daad Jadia J gk
2 5 (5 ghna Laga gisa O (S Y I Glagitnall g, jladally W g aa) g (5 st (A Olaly O Glasioall Lea ) siall Glasiival)
S siall 8 alaSh ad g ol cddadi ) 8 Axdady o 13) o5 ghal G ) ga miaall (5S4

Ll o 13) €y e Lags) (e sl Jl

S simall A aiie IS e Gagee IS 1) (5 s e (53 gae 4] atisall &

Aails Logias Fam s 30 A gl 30 CilS 3] ylnalacia Lagal (pa sisall Qi

caafivual) (adadil)
5 giaall

a3 dalia
L\iu‘;{\ ‘3\,3;}}\
Lalayl cg;J}uJ\
LEal) i sineal)
Olasiinsall

Ol siasall

535 o5
¢S a5 painea
s (5 Slua
(5 shua AAs: adags
e i
QEEC

s G230
REERY

A siaall 45 1 5

62




dae) Hall duaig) saa ¢l laal

(5)

sl Jsaa

O Ja

A0 ) 4 el

alaal)

g s 54l

A

Ll &1 8l & slaxal) .L‘IAAS\ o e sans dolkal) e o-1
(Lsiue e 5l 4 flsacdaiine pe gl daiin)

b asm ye (83 e dalhal) ey of -1
(s e csllana Lliig ) gl
Lagiione Jalds e Yo ddlal) Jany -2
Ay gisa 5 A0

(Adaiil) ) lansall Akl Co ey F -
(G sl ¢pufiional)

Anpd) Slabisall Gai ddlall 83 ())-2
Laliil) e iasal) Tl ALl Ca ety )i-3
A gl

A ) il gl

T

o o sineall 5 Slaiosall gl 51 i Al ddall Jamy - 1
1

& psme IS8 e anU Akl saay -1
el 4 5l gall Cilasiinall e JS g1 4l
aslaa JSG PR Aallall sasy 122
st 5 a5l sall il i

aallall oy -1
s&bﬁw\c@j\#\sﬂwf" j
Al

Allall G ey 012
Asdalsialledy ) siall il giu)

Claiad) glia sl
g1o8 A Sl gl

Slare Jilie Ja 8 el QUSH @l phas Al Cala gy of -]

2 53,15 il AL A L of -1
Rl

33 sl ol platl) i Adlall SNy o -]
Rl sl

altise (5 5
(5 sina g

GG

Slane Jilae Ja 8 gliall g iy plaill 4l ol gy of -]

8 5,0 sl ki) Al ca ol -1
; A
Talaie ) JI skl 5 calalise dallll Cusay (-2

lasal) il ylasl) e

53 51 il i Akl Sy
Al sl

QI 5 ) o) ilall Agllall S3y oD
oA

& S sin @bl
O ) sie O s

EX1 )

Alans Jilass Ja 8 iy yhail) il gy o -1

8 51l ki) Al ca i
Al

e psinne aalad Al oy (-
TR

33 sl iy el ai Al Sy o 22
ol sl

QLS 53 ) sl i) Al S )13
o

O siesa (g 2l Allall b ey )4

(O sinall o 3 5aall) i ) sia

CA Mj“ dalad
S Fan

63




Aagiione adadl 430 ganll Tadlsall an il allall Jiay f- 1
Lpaid JISEY 203 gand) Lalisal) Z0llal) a2y 22
Adliaal) Lee Ll b (5 shusa o (Lo ¢ Jplaiono)sllans

I 8 5 5l Bl Al s o1
.J)‘LJ\

i (A gl 3 el Al Cuny ) 22
Oaslre (5 sl g

st s o Aoles

aslas (5 sise o Do sl Aagiing dakil
Adiad) Leelia

63 sandl LaliY) Aahall (o jey ) -4

& pslaa (s sina Lo o glas aiad
£

insa (0l 30 Aullall i yay 015
(5 Ssa g

33l sl Ay ki) e ddlall (o ey )16
LRl sl

53 gl Llay)

Lol

Bl Jilose Ja b 53,150 il il Gl il gy (o -1

&8 o JSG e anVU Akl sy 1]
Aol Al S g1 A

&b osm e JSE e anVL Akl dasy (-2
A sl Ay 50 gl

Aoa g3l A gl 5N el Al Cuimy 123

(8 Bl sl il plail) Adlall oa sy o) -4

" Rl sl

O sl 1 Al o gy -]

(C BT URTT

4 el Ay o) 1 Adlall o paty )2
A sl

Aoa gl &) 3 el Al Ca ety )3
Onalaiall py sinsall Adall Ca ety -4
33l bkl i dalhall Sy -5
el sy =

On o Al
(s 30 Al 31y Ot e

ol

64




(6)

1 029 085 1
2 041 o73 2
7 035 082 3
5 035  0.79 4
052 074 5
1 035 082 6
2 041 070 7
i 0.64|  0.67 8
5 047 0.0 1
6 052|  0.68 2
7 041 | 067 3
R 058  0.70 4
9 035  0.76 5
0.70|  0.65 6
058 052 7
052  0.73 8
029  0.79 9
0.64|  0.68 10
035  0.82 1
047|  0.76 12
() : 100x () =

() 10x(C) ()=

():

65



)
(7)
(  24):
( )
( ) -1
( )-2
( )-3
( ) -4
( ) =5
180 ( ) -6
( ) =7
( )-8

66



L (

( 24):

60 - -

2 ( 3 ( 4 (

67



5(

30 (

45 (

2 (

68

10

10

60 (

5(

90 (

-10

-11

10 (

-12



69



45

70

16)



( 18):

71



72

(8)



73

-10

-11

-12



74



75



76



77



78



79

(1)

(1)
(2)
3)
4)



1 -
@) -
@G) -

-(3)

- (4)

80



81



(5) 1243

SR s

(1)
(2)
(3)

(1)

(6)



I

(2)

83

,—"/ /
14
< > /’ -
e Ssleaall (g3l ptilsall 413 3 ol J pffiaall (g siuaall 3 4LIS) & pifiuad]
(3)
3 2 ’/‘ 1
L~ )




12¢4<6

T e St e

84

(1)
(2)
3)
(4)
(5)
(6)
(7)



85

(1)

(1

@



//

//

L J

86



//

//

87

//




88

(a
@

3

4

(1
@

3



89

(1)

4

(1

@



90




91

- (2)



92

//

2/1 =

2/1 =

/

(1

@

3



2/1 =

/

X

//

X x 2/1 =

x2/1 =

93

2/1 =

/

36



x 2/

x (4/

X X x 2/1 =
x 2/ ) x 2/1 =
X )]x2/1:
X 2/1) x 4/1 =
X 4/1 =

2 9=36x4/1=

94



o

95

uealdd) G all

3

4

1)

)+ )= )

)+



90° =

90°

@) ....

96

1) ....

.2(

)+

)+

n____

2___
)= )

3 ____
)= )

(4)

Y )+ )=)

)



97

Uaal)

(2)



90°

98

X

)+ )=) @

) +(

) =%
90° =

)



(3)

99



—

100

(1 |
2
3

(
2

1)



- (1)

1
. 1L @
4 1 (3)

(4)

101



(2)

(2) (1)

300 = 2 20= 2 10 =
(1) -
(2)

102



Loom_
2/1 = /I =30 (2
2 10= «2/1=20/
( ) G _

)+ )= )«
10°+10° =% )
200 =2 )
2 2V10 =
1=10/10= [/ 2 10= 0= @
45° =

103



104

a
@
3

(1
(2



105

(1)



(1)

(2)

(3)

(4)

(5)

106



(2)

30 = Tl/l() =

107



1
@__
310 = ). T3)5= 2/1 = 30° =
(
(3)
o)+ )= )
sy +s= )
100=75+25="( )
10 =
"3 /1= 355 = “4)__
30 =
30 = ( )

108



109



©)

110



(10)

sl C;.njla‘m?ug

Algal) 508 Laal

el i) Al (g 8 Al 5 (ol JgaY) 158
T2l s ) i iy LAY Jlad b oadkedd)
Gl sty e el e feal
) dana ad @ cullhall

—: daln cllaadla
L 2a8 Yo LasY) sae—

.J@Y\Qlﬁtﬁ‘;‘:%‘éﬁilﬁ@)}\—T
- oid alall Sagl) Gl 2 Y Y aaan Y Sl = ¥

L 48 S, A e sledl s ol Sl AaYI U callla (505

........................................................ :Lu_).\.n.llf.....l
( ) A il L;....L..u‘ﬂ ol Caall

111



Aglall 3 paall by jlas)
A § 5 Al Tty salaely o8 LS) g

-olial Aadl) Jﬁgw o lail JWEED 39 58 agdl ol ) AN g

Mbaneayuﬁuy\ﬂjhmJ&u‘j!bMLﬁ

83 Y AU By J g Jas (S Y et L UL (5l

A5 O AN Aadll g (53 gae bad jlay e Laasal (JSBYI e de gans (e 9550 JUIRYT 12

sie 33 ) il uasll J,Algaijyagis_)ﬂdsgamejuajﬂll_'}u___l,llmll ey o

13) olgd Gl (i3 el g e poad) Agall (3o yhaudl Algd e a8 gl1 5 puall Gy g0 Jidi jlasdl (s

gjm!Lnj-ﬁ-“gﬁustd}is_)dl-lcﬁé‘?u‘}:\ndﬁbb‘Lﬁdjﬁs_ﬁhtma-‘-lﬁbﬂld\s

\ s
:1 g'\ _ iz

=l ’\: :j

. J\ =

= ____W’_ o f-"*" 4

&l sa o s Aglee agd Jeas (815 53 genll Bl jliy e JSAI (i a8 Y (TeE JESY)
of e s il jlall o g3 JRAN o ) giilaly s 1l o g Yo JISEY Adlis
B3 A Baad ladaill & 35 ey (AES Y LY e pm ¢ gm0 o A S ol

Adab g gl )8

112



R

=

L ; e, .: \.5_ X /Z/L\ r-*l
LGy i
QL 5w s s

; N B e ~ 7
o < e
by

| g uf (T ? ok 9w
SN0 AL \X ke '

L) <{% = % ST e
| &

o, s

e N <

e e
Y uP e 9 P Pl

113




114



(11)

Al phall 257
Lokl bty sl

\'\/\-.. _ .
Al-Quds University s

Taculty of Educational Science
Graduate Studics Programs

09/03/415/12/¢ s 13
2009/03/21 s,

agiaall addatll g A ) e 5 jaa
Sl Jlad 4 e

Fags G 1302 341

W
Al Galai Al o &(20610045) Lﬂf-«‘b.“ 448 ) g H:.i! 23ana Jada A allall f—f’if

Ol s ¢ faale

b dilal) Ma&,ﬁhd@gg_mmum&m@@ﬁﬁd‘mﬁ 1
' gl Alsal) § R g cpaly Sl

te oty Bt

alislad (s asl o SLE

gl ) g

T A pghad gt/ L

AM AAAOTET  Taw (7 1TOADAN  Temiea iem B O R 20007 AN .4 . Gk N2-2T96960 . .56 02-2799753 sl

115



. (12)

Palestinian National Authority

Ministry of Education & Higher Education el alzill g A il 3 ) )g
Directorate of Education /North Hebron o CHAD Jlads [ asladl) g d il &y i

,,,,,, S et B K N N e, , ,,"“_. G : f'\\-}\—[\-‘\/“*/t@&:ir: g&ﬂ‘ 7/;"

aYerdf g e sl

e VB Ty ] A4 Gl
a_fiaal) ettt 4 gi8l ‘).al\:.a__iﬁ.w_)h e b

L\:ﬁ.'l - .-LM'; I - . . ;‘

g\.;_;L“u (VfAT/f“b‘/i‘/Q._g] I;.EJ L..n.ﬂ'l “'1!"“ g A 3l SJ:iJ_jg_ILLA [ L P

AR VL VAR

wse ) (gl Faga Jagati aSie sa ¢ odlel g gaimpall (o seaty g il cubd JSings

el Cauall At e diaat il A8 ) e g 4l mladl @l famd] 3 gans dena

e B Y o s el aasll Gy x A LAY Eals S o ey pad) B
c Ay g A Al

. R {ladl el ) fp
M alQUDS e+ e e S o @,;&)}
/ i
e T e e o e S A R —1

Fax (+972-2-2292891) <" Tel. (¥972-2-2292892/3/4) wols LU U = polaalt 3 iy A e

116



29
32

32
33
33
38

39

39

39

40

41

41

42

42
42

117

1.3
2.3

3.3
4.3
5.3
1.4

24

3.4

4.4

5.4

6.4

7.4

8.4

9.4
10.4



— NN T N o I~ 0 &

55
56
58
62
63
65
66
72
110

—
o

111
115
116

o
A

(g
o

118



0 0 0 9 N 0 N =

11
11
12
12
13
14
14

15
15
15

(Problem Solving )

(Brain storming)

119

1-2
2-1-2
1-2-1-2
2-2-1-2
3-2-1-2
4-2-1-2

3-1-2
1-3-1-2
2-3-1-2



15
16
16

17
17
18
18
19
19

20

22

24
26
27

28

28
28
28
29
34
35
36
37

(Spatial ability)
(spatial perception)
(Spatial Visualization)

(spatial Orientation)

120

3-3-1-2
4-3-1-2

4-1-2

5-1-2
1-5-1-2
2-5-1-2
3-5-1-2

2-2

1-2-2

2-2-2

3-2-2

4-2-2
5-2-2
6-2-2

1-3
2-3
3-3
4-3
5-3
6-3
7-3
8-3



38
40
44

47
47
47
48
35

117
118
119

121

1-4
2-4

1-5
2-5
1-2-5
2-2-5



