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(4)
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0.05 0.019 0.427 A2
0.01 0.000 0.793 A3
0.01 0.000 0.781 A7
0.01 0.000 0.927 A8
0.01 0.000 0.859 A9
0.01 0.000 0.811 A13
0.01 0.000 0.815 A14
0.01 0.000 0.884 A15
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Pearson
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0.01 0.000 0.768 B4
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0.05 0.029 0.398 C1
0.01 0.000 0.701 C2
0.01 0.002 0.537 C3
0.05 0.043 0.371 C4
0.05 0.016 0.436 C5
0.01 0.000 0.630 C6
0.05 0.041 0.376 C7
0.01 0.000 0.712 C8

(11)

0.01 0.000 0.813 D1
0.01 0.000 0.613 D2
0.05 0.026 0.406 D3
0.01 0.003 0.524 D4
0.01 0.000 0.851 D5
0.05 0.014 0.443 D6
0.01 0.000 0.751 D7
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0.01 0.000 0.724 1
0.05 0.000 0.819 2
0.01 0.000 0.680 3
(12 11 10 9)
(0.01 0.05)
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Pearson

(15)
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(13)

0.842 0.728 8
0.656 0.489 8
0.704 0.700 7
0.791 0.654 3
0.783 0.644 26
(0.783) (13)
-2
(14)
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0.783 8
0.640 8
0.755 7
0.761 3
0.702 26
(0.702)
-3
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(a

(15)

1.690 | 6.200 | 30
0.712| 0.372

1.716 | 6.233 | 30

1.137 | 6.500 | 30
0.415| 0.828

1.248 | 6.600 | 30

1.271 4883 | 30
0.457 | 0.754

1.165 | 4.767 | 30

1.270 | 2.483 | 30
0.269 | 1.126

1.206 | 2.600 | 30

4191 | 20.067 | 30
0.451 | 0.764

4101 |20.200 | 30

(15)
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(16)

a
(16)
(134 =)
3 | 72.76 1.851 5.821 8 134
1 76.12 1.401 6.090 8 134
2 73.24 1.384 5.127 7 134
4 | 32.46 1.720 2.272 7 134
64.37 | 4.622 19.310 | 30 134
(16)
(%74.34) (%76.113)
(%72.76)
(%64.37) (%32.46)
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P

(17)

(72=)

3 67.88 1.992 | 5.431 8 72

1 75.00 1.547 | 6.000 8 72
2 70.44 1.586 | 4.931 7 72
4 28.77 1.996 | 2.014 7 72

61.25 5.381 |18.375| 30 72

(%75) (17)
(%70.44)
(%67.88)
(%61.25) (%28.77)
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3

(18)

(62=)

1 78.43 1.570 | 6.274 8 62

2 77.42 1.212 | 6.194 8 62

3 76.50 1.073 | 5.355 7 62

4 36.75 1.280 | 2.573 7 62

67.98 3.263 |20.395| 30 62

(18)
(%77.4 2) (% 78.43)
(%76.50)
.(%67.98) (%36.75)
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4

(19)

GB1=)

3 65.32 2.217 | 5.226 8 31

1 73.39 1.360 | 5.871 8 31

2 67.75 1.712 | 4.742 7 31

4 27.42 1.582 | 1.919 7 31

59.19 5.287 |17.758 | 30 31

(19)
(%67.75) (%73.39)
(%65.32)
(%27.42)
.(%59.19)
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5

(20)
(103 = )
2 75.00 | 1.698 | 6.000 | 8 103
1 76.94 | 1413 | 6155 | 8 103
3 74.90 | 1.256 | 5243 | 7 103
4 3398 | 1.752 | 2379 | 7 103
65.92 | 4.323 [19.777| 30 | 103
(20)
(%75.00) (%76.94)
(%74.90)
(9633.98)
.(%65.92)
(2007) (18) (17) -1
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(0.05 > a)

(0.05 > o)
(21)
1.000
1.000 -0.035
1.000 | *0.452 0.105
1.000 | *0.429 | **0.596 -0.064
1.000 | *0.429 | 0.119 | **0.524 -0.083
1.000 | **0.688 | **0.812 | **0.621 | **0.885 -0.033
0.355 = (0.05) (30) () =
0.456 = (0.01) (30) () *=*
(21)
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(0.05 > 0)

(0.05 > a)

(22)

1.000

1.000 -0.050
1.000 | **0.278 -0.091
1.000 | **0.448 | **0.533 -0.057
1.000 | *0.252 | **0.340 | *0.196 0.198
1.000 | **0.667 | **0.749 | **0.704 | **0.718 0.015

0.195 = (0.05) (102) () *
0.254 = (0.01) (102) () >
(22)
0.05
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" ) (0.05 > o)

(0.05> )
.ll ( )
'T. test”
(23)
iadl paial g el SLEANIM N dad g 4y laall cld) a5 Cildan gial)

1992 | 5431 | 72

0.008 | 2.692
0.01 1.570 | 6.274 | 62
1.547 | 6.000 | 72

0.427 | 0.796
1.212 | 6.194 | 62
1.586 | 4931 | 72

0.077 | 1.784
1.073 | 5.355 | 62
1996 | 2014 | 72

0.061 | 1.893
1.280 | 2573 | 62
5.381 [18.375| 72

0.011| 2.576
0.05 3.263 | 20.395| 62
1.96 = (0.05) (133)
2.58 = (0.01) (133)

(23)
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( 2007 )

(sabbatini ,2005 )
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(0.5 0.05)

(o < 0.05)
Two Way
. ANOVA
(24)
)

(
4.637 13.000 11
4.943 19.344 61
5.381 18.375 72
3.535 20.375 20
3.170 20.405 42
3.263 20.395 62
5.287 17.758 31
4.323 19.777 103
4.622 19.310 134
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(25)

0.000 |21.918| 392.89 | 1 392.893

0.01
0.001 |12.514|224.326 | 1 224.33
0.01
X
0.01 0.001 |12.282]220.156 | 1 220.156

17.926 | 130 | 2330.327

134 | 52805.25

" o (24:25)
(0.01)

(1998 )

(1984 )
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(1984 )

2) (1) -3

0.01 12.514 o
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" :(2007)

" :(1989)
- ©9)
" :(2004)
(1) '
- | " (1984)
- (4)
"1 (2009)
- ) "1 (1999)
": (2005)
- (21) )
"1 (1999 )
;:(2009)
109

(19)

(20)

www.manharaa.com



http://www.yemen- . -
nic.info/contents/studies/detail.php?I1D=22987

"+ (2006) .10
= ( ) '
' "(2005) 11
"+ (2001) 12
- ( ) '
"1 (2007) .13
"+ (2007) .14
KWLH
"( )
) ":(2003) 15
(
" ": (2004) .16
"1 (1993) 17
(2) '
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" (2009 ) .18

"1 (1991) .19
(20) - '

(1)
" (2007) .20

.3) (22
"1 (2003) 21

"+ (2007 ) 22

": (2001) .23

- "1 (1997 ) 24

- "2 (1998 ) 25

2 "+ (2006) 26

" (2008) 27
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" (1986) .28

(4) (7)
"1 (2009) 29
"1 (2007) .30
"1 (2000 ) 31
" : (2006) 32
.(12) -
" (2008) 33
- 9 (1)
"1 (2010) 34
. http://www.uqu.edu.sa/page/ar/39654
"+ (1998) 35
(22)
"1 (2002 ) 36
"1 (2004) 37
( )

112

www.manharaa.com



"1 (2007 ) 38

( )

" (2007 ) 39

- ( )
" (2009) .40
- " : (2004) 41

/
" (2006) 42
" :(2007) 43
( )
- - (21) (1)
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Abstract

The study aimed to identify types of mathematical thinking and their
relationship with both brain hemispheres for the ninth-grade students in
Gaza.

In this study the researcher used two test , the first one is the brain
dominance test and the second one is the patterns of mathematical thinking
test, (deductive, visual, creative, and critical).The Instrument were
presented to a panel of expert person to evaluate it from face and content
validity. Pilot study was done by using a small scale reliability test consist
of (30) participants. Later, the tests were applied again to verify their
stability. The study sample consisted of (134) participants (72) males and
(62) females. To answer the questions of the study, the researcher used a
number of statistical techniques such as: frequencies, percentages, (t) test ,
and Two — Way - ANOVA test, to process the data and to get the desired
results.

The study concluded the following results:

1- The level of mathematical thinking among members of the study sample
was (64.37%). The visual thinking was the highest level of thinking with
(76.113%) whereas the lowest level of thinking was the creative thinking
with (32.46%)

2 - There is no significant correlation at the level of statistical significance
(o < 0.05) between the types of mathematical thinking and the right

(controlling ) side of the brain.

3 - There is no significant correlation at the level of statistical significance
(a < 0.05) between the types of mathematical thinking and the left

(controlling )side of the brain.

4- There are significant differences at the level of statistical significance (o
< 0.05) in patterns of mathematical thinking among ninth-grade students

due to the variable of sex, males or females.
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5 - There is a statistically significant interaction at the level of statistical
significance (a < 0.05) in the patterns of mathematical thinking due to the

impact of covariate sex and the sides of the brain.

The study has presented a group of recommendations, the most
important are the following:

e Inserting the visual, deductive, critical, and creative fields of thinking
in the curricula of mathematics to satisfy the needs of the students at
all different levels of mind and preferences.

e Enriching the curriculum with suitable educational activities for all
stages and learning levels to help in stimulating both sides of the
brain all together. Therefore, students will have the opportunity to
express themselves and use their abilities in the best way.

e Holding meetings with teachers in schools, arranging training courses
in training centers, clarifying the importance of learning based on
both sides of the brain and how to invest that for the sake of
mathematics.

e Holding sessions to explain the mathematical patterns of thinking
(deductive, visual, critical, and creative) and how to use them to
solve math problems.

e Training the teachers on how to design educational and learning
programs in order to activate the functions of the non-dominated side
of the brain in all subjects and at all stages of education.

e Taking care of the individual differences through gradually tackling
of the exercises, from simple to more difficult, and focusing on all
types of mathematical thinking.

e Teaching students the patterns of mathematical thinking and the steps
of solving a mathematical problem.
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