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0.01 e 4l 0.795 42 | 0.01 xic Al a7 | e 0.614 7
0.707 0.01
0.01 xic &lly 0.646 | 43 | 0.01 xc 4y 8 | =M o7 |8
0.532 0.01
0.01 e 4l 0.631 44 | 0.01 xc A 29 | e 0.285 9
0.795 0.05
0.05 e 4l 650.2 45 | 0.01 xic A 30 | =M 0.468 10
0.636 0.01
0.01 e 4l 0.397 46 | 0.01 xic Al 31 e Al 0.429 11
0.642 0.01
0.01 i 4l 0.548 47 | 0.01 xic Al 3 | =M 0.521 12
0.724 0.01
0.01 xie 4l 0.535 48 | 0.01 xic Al 33 e 4l 0.582 13
0.571 0.01
0.01 e 4 0.508 49 | 0.01 xic 3q | = 0.557 14
0.409 0.01
0.05 e 4lla 0.268 50 | 0.01 xie &l 35 e 4l 0.736 15
0.570 0.01
Qe dlla
0.01 0.621 16
e alla
0.05 0.308 17
Qe dlla
0.01 0.646 18
Qe alla
0.01 0.575 19
Qe alla
0.01 0.604 | 20
0.250 = (0.05) (58)
0.325 = (0.01) (58)
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4 -4
(0.05) (0.01)
( )

L)

(4-5)
(4-5)

1 0.925

1 0.800 | 0.946

1 0.864 | 0.798 | 0.944

0.325 = (0.01) (58)

( ) (4 -5)

(0.01)

(261 : 1982 )"
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(60) )
21 (

/

/

/

(276 : 2002 ) /

a- )+1
/
/
(352 : 2002 ) : /
[(2% +1%)-1]2=
2

( ) /1%
( ) 1?
(352 : 2002 ) : /2
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(4 -6)

(4 -6)
0.902 20
0.903 15*
0.817 15*
0.916 50
(0.916)
121 - <
21 -
21
[(C = ) -1]__ = kr(21)
2
1-
/ kr (21)
/
/
(356: 2002 ) /2
(4-17)
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21 4-7)

21 2

0.846 14.850 19.519 20

0.884 10.233 18.623 15

0.849 9.033 17.321 15

0.945 34.117 146.342 50

(0.846) 21
(0.945) 21
(50)
(4-38)
(4-8)
6 20 18 16 | 12 7 1 1
6 34 19 17 | 13 8 2 2
6 35 32 30 | 14 9 3 3
6 49 33 30 | 15 | 10 4 4
6 50 46 43 | 28 | 11 5 5
5 47 44 | 29 | 25 6 6
5 48 45 | 41 | 26 | 21 7
3 2 | 27 | 2 8
2 39 | 23 9
2 40 | 24 10
1 36 11
1 37 12
1 38 13
50 5 7 8 8 10 | 13
116

www.manaraa.com



( : , ,)
(50,50, 35,20)
(60-30)
B
(3) )
2
2008 /5/10  2008/4/25 3
4
5
1998 " /
.(CSMS) )"
(
P.Piaget & B. (1974).
14
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- 2
- - 3
( )
4
( )
5
)
(
)

(

6

:(4-9)
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(4-9)

2¢1 A
3 ( 2

75 -

(

- )

6 3
(
8 - )
9 (.
Dissociation of weight &
Volume
10 4
12¢11
5
13 .6
14 i
(60)
2008/2007 ( )
((4) )
( )
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2
(14) (14)
. (370 : 2002 )"
(1998 )
) ( )
(2004
(1998 ) (110 :1999 )
(2004 )
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(4 -10)

(4 -10)

0.01 0.791 1
0.01 0.479 2
0.01 0.488 3
0.01 0.449 4
0.01 0.339 5
0.01 0.465 6
0.05 0.318 7
0.01 0.363 8
0.01 0.505 9
0.05 0.315 10
0.01 0.497 11
0.05 0.268 12
0.05 0.282 13
0.05 0.254 14

0.250 = (0.05) (58)

0.325 =(0.01) (58)

(4 — 10)
(0.01 0.05)
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Test-retest ( 1998 )

(0.84) reliability
(2004 )
.(0.651) (0.685)
.(0.748)
(256)
( )
)
(
(256)
2008 /5/10 2008/4/25 1
2
3
4
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SPSS
AutoCAD

N
"sheffe (One Way ANOVA) 2

.T.test independent sample 3

. AutoCAD
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o i) Juaid
bR i Guibeintd| 2 36
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(1 8) ) " (STRs)

(STRs)
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-1

)
% % % %

4.69 3 1.56 1 21.88 14 0
1.56 1 1.56 1 10.94 7 1
1.56 1 9.38 6 21.88 14 2
3.13 2 4.69 3 17.19 11 3
1.56 1 3.13 2 10.94 7 15.63 10 4
3.13 2 7.81 5 10.94 7 5
1.56 1 4.69 3 14.06 9 6
12.50 8 14.06 9 10.94 7 7
3.13 2 17.19 11 14.06 9 8
15.63 | 10 | 21.88 14 10.94 7 1.56 1 9
10.94 7 9.38 6 10.94 7 10
32.81 | 21 | 15.63 10 3.13 2 11
10.94 7 3.13 2 12
6.25 4 13
1.56 1 14

100.00 | 64 | 100.00 64 100.00 64 100.00 64

(5 -1)
(STRs)
(5-2)
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) ) )
(5-2)
% % % %
0-11-8-5
o | o] 469 | 3 | 156 | 1 |21.88 ]| 14 2-0
0-6-3-0
0o | o] 312 | 2 | 1004 | 7 | 3280 21 7-2
9 -6 -3 -0
1875 | 12 | 2501 | 16 | 48.44 | 31 | 43.76 | 18
10-7
6-3-0-0
1875 | 12 | 3907 | 25 | 25 | 16 | 156 | 1
4-1-0-0
1093 | 7 | 938 | 6 | 1094 | 7 0 0 12 -10
0-0-0-0
4375 | 28 | 1876 | 12 | 3.13 | 2 0 0
0-0-0-0
625 | 4 0 0 0 0 0 0 18 -12
1. 1
0-0-0-0 | 158 0 0 0 0 0 0
%100 | 64 | %100 | 64 | %100 | 64 | %100 | 64
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(5-2)

( )
( )
( %45. 32)
(%54 .68) (64)
(5-0)
(% 14.07)
(% 3.13) (% 10.94) )
(%85.93) (64) (
(8 -0)
(%18.76)
(% 81.24) (64)
(11 - 0)
(%51.56)
(% 43.75) )
( (% 1.56) (% 6.25)
(% 48.44) (64)
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9 -0)

2004 )
(%48.4)
(%34.7)
.(%65.3)
(1998 )
( )

(% 55.5) (% 82.4) (% 86.2)
(% 0) (% 38) (% 15) (% 13)
(% 6.5) (% 2.6)

(1979 ) (1987 )
(1979 )

) (1992 ) (1992 )
(1985

(2000 )
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) (1986 ) (1991 )
(1981 ) (1984

(1976 ) (1976 ) (1978 )
(1976 )
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(a<0.05)
( - - =)
(a< 0.05)
( - - =)
(5-3)
(5-3)
649.740 3 | 1949.219
0.000 [107.242
6.059 252 | 1526.781
0.01
255 | 3476.000
2.65 = (0.05) (255 3)
3.88 = (0.01) (255 3)
n n n n ( 5 _ 3)
" (0.01)
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(5-4)

(5-4)
9.891= 7.906= 6.328= 2.375=
0 2.375=
0 *3.953 6.328=
0 *1.578 *5.531 7.906=
0 *1.984 *3.563 *7.516 9.891=
0.05 *
(5-4)
( - - =)
(1998 )
(1987 )
(1979 ) (1984 )
(1978 )
( )
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(5-5)

Y% % % %

88.0 17.61 | 68.0 | 13.59 | 56.4 | 11.28 | 50.2 | 10.031 | 20

87.9 13.19 | 55.5 | 8328 | 40.7 | 6.109 - - 15

77.4 11.61 | 46.7 | 7.000 - - - - 15

133
www.manaraa.com




(5-3)

(5-06)
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(5-6)

- - - )
% % % % %

70.1 4.207 89.3 5.359 73.4 4.406 60.9 3.656 56.8 3.406 6
64.7 2.589 94.9 3.797 61.7 2.469 37.5 1.500 - - 4
711 2133 90.6 2.719 51.6 1.547 - - - - 3
55.5 7.215 91.3 11.875 64.8 8.422 39.7 5.156 26.2 3.406 13
62.6 3.129 87.2 4.359 65.9 3.297 52.8 2.641 44 .4 2.219 5
77.4 2.323 97.4 2.922 71.9 2.156 63.0 1.891 - - 3
68.0 1.359 81.3 1.625 54.7 1.094 - - - - 2
55.5 5.551 89.1 8.906 65.5 6.547 45.3 4.531 22.2 2.219 10
82.1 3.285 99.6 3.984 85.9 3.438 78.5 3.141 64.5 2.578 4
66.9 1.339 92.2 1.844 62.5 1.250 46.1 0.922 - - 2
61.3 1.227 78.1 1.563 44.5 0.891 - - - - 2
61.3 4.902 92.4 7.391 69.7 5.578 50.8 4.063 32.2 2.578 8
39.1 0.781 64.1 1.281 43.8 0.875 29.7 0.594 18.8 0.375 2
46.1 0.922 78.9 1.578 34.4 0.688 25.0 0.500 - - 2
48.7 1.461 64.1 1.922 33.3 1.000 - - - - 3
31.5 2.203 68.3 4.781 36.6 2.563 15.6 1.094 5.4 0.375 7
60.5 1.211 914 1.828 56.3 1.125 47.7 0.953 46.9 0.938 2
55.7 1.115 81.3 1.625 51.6 1.031 34.4 0.688 - - 2
64.3 1.930 80.2 2.406 48.4 1.453 - - - - 3
43.0 3.012 83.7 5.859 51.6 3.609 234 1.641 134 0.938 7
51.6 0.516 79.7 0.797 45.3 0.453 29.7 0.297 51.6 0.516 1

46.1 0.922 711 1.422 36.7 0.734 30.5 0.609 - - 2
59.8 1.195 68.8 1.375 50.8 1.016 - - - - 2
36.1 1.805 71.9 3.594 441 2.203 18.1 0.906 10.3 0.516 5
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((2-1)

(5-7)
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5-7)

( - - =)
1 7.215 1 1187 1 8422 1 5¢156 1 3¢406 1
2 5.551 2 | 8906 2 6¢547 2 4¢531 3 2219 2
3 4902 | 3 | 7391 3 5¢578 3 44063 2 2¢5 3
5 2203 | 5 | 4781 5 2¢563 5 1<094 6 0375 4
4 3.012 | 4 | 5859 4 3906 4 14641 4 0938 5
6 1.805 | 6 | 3¢594 6 2¢203 6 04906 5 0516 6

- =)

( ) ( -

AR\ Zyl_ﬂbl 137
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" (67 :2000 )

©-5)

710.400 3 2131.199

0.01 | 0.000 [46.993| 15.117 252 3809.547

255 5940.746

2.65 = (0.05) (255 3)

3.88 = (0.01) (255 3)
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" o (5-8)

" (0.01)
(a< 0.05)
( - - )
C )
(5 -10)
(5-9)
- )
( _
( )
17.609= 13.594= 11.281= 10.031=
0 10.031=
0 1.250 11.281=
0 *2.313 *3.563 13.594=
0 *4.016 *6.328 *7.578 17.609=
0.05 *
(5-9)
(a< 0.05)
( - - =)
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838.786 2 1677.573

0.01 0.000 | 89.561 9.366 189 | 1770.094

191 | 3447.667

3.00 = (0.05) (191 2)
4.61 = (0.01) (191 2)
n n n n (5 _10)
" (0.01)
(a< 0.05)
( - - )
( )
(5-12)
(5-11)
- - )
n n (
13.188= 8.328= 6.109=
0 6.109 =
0 *2.219 8.328=
0 *4.859 *7.078 13.188=
0.05 *
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5-11)
) (a< 0.05)

(5 -12)

679.883 1 679.883

0.01 0.000 | 71.433 9.518 126 | 1199.234

127 | 1879.117

3.84 = (0.05) (127 1)
6.63 = (0.01) (127 1)
(5-12)
(0.01)
(o< 0.05)
( - - )
( )
5 - 14)
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(5 - 13)

(
11.609= 7.000=
0 7.000=

0 *4.609 609 11 =
0.05 *

(5-13)

(a< 0.05)
) ( - )
/
(o< 0.05)
( - )
142
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(a< 0.05)

( _ _ _
(5 -15) T.test
(5-14)
)
( _ _
3.957 11.870 32
0.01 0.001 | 3.401 20
4.686 8.187 32 ( )
4.534 20.218 32
0.01 0.000 | 3.978 35
6.642 14.562 32 (
9.664 32.875 32
0.01 0.003 | 3.097 50
10.732 24.968 32 ( )
3.918 43.468 32
0.086 | 1.743 50 )
5.677 41.343 32 (
2.00 (o < 0.05) (62) o
2.66 (o < 0.01) (62) o
n n n n (5 _ 14)
- )
( (
(a< 0.05)
s A(L_ibl
i
L Af
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(5-15 )

3.740 7.867 128

0.01 0.008 2.665
4.085 6.563 128
3.367 3.007 6.195 | 128

0.01 0.001
3.118 4.906 128
3.731 2133 5445 | 128
0.01 0.000

2.509 4.359 128
2.108 2.328 128

0.347 0.943
2.136 2.078 128
2,295 3.305 128

0.05 0.044 2.024
2.337 2,719 128
1.572 1.969 128

0.102 1.642
1.625 1.641 128

2.00 (a < 0.05) (62) x
2.66 (a < 0.01) (62) x
n n n n ( 5 _ 15 )
0.05)
(o<
(a< 0.05)
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)
) (1999 ) (2003 ) (2005 ) (2006 ) (2007
(1997 ) (1998
)
- (
(a< 0.05)
(o< 0.05)
( )
( )
( )
(a< 0.05)
( )
145

www.manaraa.com



(a< 0.05)
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(5-1)

(67 : 2000 ) (

(17 - 6)
L(5-3) (5-2)
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5-2)

F= o W O~ 9 )

L =]
w®
~
o
w
=
-t
-
-
—
[ =)
-t
=
w
o
)
w
0

(5-3)

(5-5) (5-4)
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e giladl g g ey e
i) g gl aladl audalll Sl ghsa
‘Ml

? 87 65 4 3 11 12 3 45 67 8 %

(5-4)
Jub La (s da
ol (s gaall
Aol
987654321 12345677859
(5-5)
( )
.3
( )
. (5-16)
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el g gesd 18
s galadl e gaid 17
el g gl 5T 16
ol g 15
el g gl AT 14
et f Sl gl "

hem 8l saly b g gadl
i i il s gl 12
el g gl 11
A sl 10

g sl

87 65 43 11 12345 67 8¢9

(22 :2003 )
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a_meall (g il

el g gimall

bt (b Lo

S0 guall g el

(5-6)
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18
17
16 J);.dlhggml
15
7 14
,r‘ 20 b.:lb) . e - ‘_\ 13
: : oibedl g garasli 12
el e gl 7 %\ 1
s 7T 10l g geadi
il g gl 1 9
JEIE P i S 8
Ul s gl 7 " 7
6
5 Silaleall 18 Le
4
3
2
1 R VRN [P |
987 65 4 3 21 1 2345 67 8¢9
(5-7)
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-7
(5-8)
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AdA A
-V

A A

mAAAAA

oo [ s [ s [
ot [ et [ essr [

(5 -17)

153
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(5-16)

0.00% || 0.00% 0.00% 2.04% | 30.61% | 67.35% 6
0.00% | 0.00% 0.00% 6.25% | 32.81% | 60.94% 7
0.00% | 0.00% 0.00% | 11.11% | 33.33% | 55.56% 8
0.00% || 0.00% 1.00% | 15.00% || 33.00% | 51.00% 9
0.00% | 0.00% 3.31% 17.36% | 32.23% || 47.11% 10
0.00% | 0.00% 6.25% | 18.75% | 31.25% | 43.75% 11
0.00% | 0.59% 8.88% | 19.53% | 30.18% | 40.83% 12
0.00% | 2.04% [ 10.71% | 19.90% | 29.08% | 38.27% 13
0.00% | 4.00% [ 12.00% ( 20.00% | 28.00% | 36.00% 14
0.39% | 5.86% [ 12.89% | 19.92% | 26.95% | 33.98% 15
1.38% || 7.27% | 13.49% | 19.72% | 25.95% | 32.18% 16
2.78% || 8.33% || 13.89% || 19.44% || 25.00% | 30.56% 17
(
)
(2.04% 30.61% 67.35% )
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(%100)
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(%32.80)

. (%0)

(%10.94)

(%3.13)

(%3.12)

(%18.76)

(%0)

.(%51.56)

(%54.68)

(%81.24)

(%45.32)
(%73.44)
(%64.08)
(%37.5)
(5 -0)
(8 - 0)
(11 - 0)
(9 -0
156

/

(%21.88)

(%0)

(%1.56)

(%10.94)

(%4.69)

(%9.38)

(%0)

(%10.93)

(%85.93)

(%648.44)
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(o< 0.05)

)
)
(
)
- (
(
(o< 0.05)
(
)
(0<0.05)
(
)
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)
/
0.00% | 0.00% | 0.00% | 2.04% 30.61% | 67.35% 6
0.00% | 0.00% | 0.00% | 6.25% 32.81% | 60.94% 7
0.00% | 0.00% | 0.00% | 11.11% | 33.33% | 55.56% 8
0.00% [ 0.00% | 1.00% | 15.00% [ 33.00% | 51.00% 9
0.00% | 0.00% | 3.31% | 17.36% | 32.23% | 47.11% 10
0.00% | 0.00% | 6.25% | 18.75% | 31.25% | 43.75% 11
0.00% | 0.59% | 8.88% | 19.53% | 30.18% | 40.83% 12
0.00% | 2.04% | 10.71% | 19.90% | 29.08% | 38.27% 13
0.00% | 4.00% | 12.00% | 20.00% | 28.00% | 36.00% 14
0.39% || 5.86% | 12.89% | 19.92% | 26.95% | 33.98% 15
1.38% [ 7.27% || 13.49% | 19.72% | 25.95% | 32.18% 16
2.78% || 8.33% | 13.89% [ 19.44% | 25.00% | 30.56% 17
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( 72:1997 )

(STRs)

(1992 ) (1984 )
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" (1981) 2

" (2004) 3

" (2003) 4

" (1999) 5

" (2007) 6

" (1998) 7

" (1982) 8
]« » (1994) 9

" (2004) .10
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" (1996) 11

" (1997) 12

" (1997) 13
" (1997) 14
(1) '
" (1997) 15
. 2000
" (1997 ) 16
" (1997) 17
" (1997) 18
" (2000) 19
" (2003) 20
" (2006) 21
" (1992) 22
.23
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" " (1972) 23

" (1997) 24
" (2004) 25
" (2001) 26
" " (1998) 27
(1995) 28
" (1998) 29
1 " (2000) 30
" (2006) 31
" (1991) 32
4-2 "

" 2000- 1886 " (2000) 33
" (1997) 34
" (1978) 35

(13)
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"1 " (2001)

" (2001)

2z 1) " (2002)

" (2002)

2) " (2003)
" (2003)

£1 ) " (2004)
" (2004)

) " (2006)

" (2004)

" (2003 )

" (1985)

1403

. 1985 (293-267) 2

166

.36

37

38

.39

.40

41

42

43

"(1)
44

45

"2)

.46
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" (1992) 48

12 " 1410
(WebCT) " (2005) 49
" (1998) 50
" (1986) 51
" " (1996) 52
" " (2007) 53
" "(1972) 54
" " (1994) 55
" (1984) 56
" (2003) 57
" (1998) 58
" (1987) 59
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" (2005)
" (2002)
" (1991)
" (1994)
" (1999)

" (1998)
" (2001)
" (2006)

" (2008 )

" (2007)

" (2003)

.60

.61

.62

.64

.65

.66

.67

.68

.69

.70

" (2004)
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" (1987) 72
" " (1987) 73
" " (1996) 74
" (2001) 75

" " (2002) 76
Cognitive Development ) (1993) 17

- ( By Turner J.1984
" (1997) 78
" "(1981) 79
" (1989) .80

. 1989 (3)
" " (1998) 81
" " (1993) 82
" " (2000) 83
129-107
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1)

. 2002

" (2002)

" (2007)

.84

.85

" (2005)

" (2000)

" (2006)

" (2002)

" (1989)

" (2003)

" (2004)

" (1999)
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.86

.88

.89

.90
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.92

.93

www.manaraa.com



1. Chiaperra E.L.( 1976) " A review of Piagetian Studies Relevant to
Science Instruction at the Secondary and college level. Science
Education “ 60 2 253-261.

2. Lawson. A.E. (1978). " The development and Validation of a
classroom test of Formal reasoning" Journal of research in Science
teaching.Vol. 15 No.1 pp 11-24

3. P.Piaget & B. Inhelder (1974).” The child construction of
quantities” London: Routledge.

171
www.manaraa.com




172
www.manaraa.com




) m
(
( ) "
) n
(
) ]
(
( ) "
( ) "
( ) "
) n
-
) m
- (
( ) "

173

www.manaraa.com



(1)
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Al i el oLl il sinne I alall Sl i jaall oLl abonal dunailly alall Aaiaal) 2 jmal) i1 i sS0 3ST 3l cilabinall & gial) il

) Sl )
OsSall (M “t“”.d‘ )
12 11 10 oS PESSKRECY ey
ol AL
i) aalud i) 2aldll i) aalad i) 2aldll i) aalad ) 2aldll
19.44% || 27.2798 || 17.59% | 24.6817 || 15.74% | 22.0836 || 13.89% || 19.4856 || 12.04% || 16.8875 || 10.19% || 14.2894 EYEEN 140.2961 -1
13.89% | 19.4856 || 12.04% | 16.8875 || 10.19% | 14.2894 | 8.33% | 11.6913 || 6.48% 9.0933 4.63% 6.4952 adlia 140.2961 -2
8.33% || 11.6913 || 6.48% 9.0933 [ 4.63% 6.4952 2.78% 3.8971 1.23% 1.7321 0.31% 0.433 sl 140.2961 -3
2.78% 3.8971 1.23% 1.7321 0.31% 0.433 0.00% 0 0.00% 0 0.00% 0 e g8 140.2961 -4
0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 ol 8 140.2961 -5
0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 iy s 140.2961 -6
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plall) il gione A alall A8NAAY 4 ral) A0 il gSal 4y gial) udl) B BaL 3N g ohail) faha il ga (6 -9) Al Jg2a
dalidal) A jaal)

Al b peall oLl i siese O olall Al ) b yaall Tns) il o€l 2 giall conil) 3 82l shacll lie

& | elid) s
g sanall ||l il il gl ij\‘:\ . asj\:\ s liall Silaal) ol el ) 2oy
0 0 0 0 0 0 0 (1) g, GAomall L) dabus
0.433 0 0 0 0 0 0.433 (2) g, A omall o) dabua p
0.433 0 0 0 0 0 0.433 Aabually @il
100.00% || #DIV/0! || #DIV/O! || #DIV/O! | #DIV/O! | #DIV/O! | 100.00% 2shll &y il Aguudl
0.433 0 0 0 0 0 0.433 (1) f) ol el dalus
1.7321 0 0 0 0 0 1.7321 (2) p8) Aomal) el dalia 5
1.2991 0 0 0 0 0 1.2991 el Lt
75.00% || #DIV/0! || #DIV/O! || #DIV/O! | #DIV/O! || #DIV/O! | 75.00% 5kl &y shall Apuudl
1.7321 0 0 0 0 0 1.7321 (1) g FAomal L) dabua
3.8971 0 0 0 0 0 3.8971 (2) fi) el el dalus P
2.165 0 0 0 0 0 2.165 Aabuually 3l
55.55% || #DIV/0! || #DIV/0! | #DIV/0! | #DIV/O! | #DIV/O! | 55.55% ohaill 4 hall Al
plall iy shuun A ol AALEAL 2 jral) A1 gl Ay pial) cuuadl) (B Ba 3l 5 )kl Jlhe e ga (6 -10) a2 2
Aanial) 8 el
Aalia ) 8 yrall elaill il gine DA alell Zalaall 4 paall 41 U oSl Ay giall Canall 520 305 sdall ke
ol pe o] SH il Bl iy [kl
g sanall 2L el Cal gl ac | gall tealeall aalial) Gilaal)
3.8971 0 0 0 0 0 3.8971 | (1) a Ghomall slidl dslisa
6.9282 0 0 0 0 0.433 6.4952 | (2) & Bxall slill dablia _4
3.0311 0 0 0 0 0.433 2.5981 Aalally 3al
0.437502 0 0 0 0 1 0.400003 shall &y el Al
6.9282 0 0 0 0 0.433 6.4952 (1) & Aoaal Ll dalia
10.8254 0 0 0 0 1.7321 9.0933 || (2) &) el clidl dalis =
3.8972 0 0 0 0 1.2991 2.5981 dalually 3l
0.360005 0 0 0 0 0.750014 || 0.285716 sl &, siall onsl
10.8254 0 0 0 0 1.7321 9.0933 || (1) @) homall slill dalisa
15.5884 0 0 0 0 3.8971 11.6913 || (2) s Somall slill dabisa P
4,763 0 0 0 0 2.165 2.598 Aalally 3L
0.305548 0 0 0 0 0.555541 || 0.222217 sl &, siall sl
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plalll il e SIS alall Adlidal) 46 jrall Al il g<al A gial) cunadl) A B33l g ) ghail) )aka a gy (6 =11) pd) Jo

AALEA) 3 al)
Al 8 el elaill il sivse DA alell Aabiaall 28 peall ) ol oSl 4y gial) il 850l 3l 5 skl i
e — Gl Sl 5| sl
g ganall || by pdail) ||yl gal) ac | gall tsaleall paaliall Sl
15.5884 0 0 0 0 3.8971 | 11.6913 || (1) & GFomall sl sl
21.2176 0 0 0 0.433 6.4952 | 14.2894 | (2) & Ffomal slill dalis 5
5.6292 0 0 0 0.433 2.5981 2.5981 dalually (3 Al
0.265308| 0 0 0 1 0.400003 | 0.18182 skl 4 sial) ddl
21.2176 0 0 0 0.433 6.4952 | 14.2894 | (1) & Fomal sl dslis
27.7129 0 0 0 1.7321 9.0933 | 16.8875 | (2) &) omall el dslie 8
6.4953 0 0 0 1.2991 2.5981 2.5981 Aalually 4
0.234378| 0 0 0 0.750014 | 0.285716 | 0.153848 skl 4 shal) dd
27.7129 0 0 0 1.7321 9.0933 | 16.8875 | (1) & Fomall slidl dslis
35.074 0 0 0 3.8971 | 11.6913 | 19.4856 | (2) ¢ Ffo=al sl dslis o
7.3611 0 0 0 2.165 2.598 2.5981 Aalually 34l
0.209873| 0 0 0 0.555541 | 0.222217 | 0.133334 skl 4 sial)

plail) il gione A alaell 48NS 4d jrall A il gSal 4 gial) quadl) B B30 9 ) okail) lahia rida s (6 =12) a2 Jgo>
datidal) A pall

Al il oLl il inne I alal Al ol il jaal i) il Sl g gl canill 8 ol 3l 5 phaill e

o e e ol 5, [ sk 3,
g sl || il Hlail) Cl gl e gall tgalull asalial) EHEN]
35.074 0 0 0 3.8971 | 11.6913 || 19.4856 || (1) A oomall sl dalise
43.3012 0 0 0.433 6.4952 | 14.2894 | 22.0836 || (2) A Aomall sl dalise 10
8.2272 0 0 0.433 2.5981 2.5981 2.598 Aalually 3,4
19.00% 0 0 100.00% || 40.00% | 18.18% | 11.76% sl & ghal) Aanail
43.3012 0 0 0.433 6.4952 | 14.2894 | 22.0836 || (1) A oomall sl dalise
52.3946 0 0 1.7321 9.0933 || 16.8875 || 24.6817 || (2) s o=all clidl daline 11
9.0934 0 0 1.2991 2.5981 2.5981 | 2.5981 Aalially 3 4
17.36% 0 0 75.00% | 28.57% | 15.38% | 10.53% skl & sall il
52.3946 0 0 1.7321 9.0933 || 16.8875 | 24.6817 || (1) A Ao=all elidl daline
62.3538 0 0 3.8971 11.6913 || 19.4856 | 27.2798 || (2) A Ao=all clidl daline 12
9.9592 0 0 2.165 2.598 2.5981 | 2.5981 Aalually 3 4l
15.97% 0 0 55.55% | 22.22% | 13.33% || 9.52% Dokl 4 ) Al
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plall) il gione DA alall A8NALY 4 jrall A il gSal 4y gial) uadl) B 3L 39 ki) laka il gs (6 =13) a2 Jgoa
Aatisal) A )

Aabia ) b jaal) elaill il sinee A alel Al gl jaal) A1 il ol Ay il canaill B 8ol Sl pkaill i

e - & o et g, |
g sendl [ bl | o g scl &l (sl anlad) ilaal) ¥ skl
62.3538 || 0.0000 0 3.8971 11.6913 19.4856 27.2798 (1) 2 Faall sl dalua
73.1791 || 0.0000 0.433 6.4952 14.2894 22.0836 29.8779 (2) pd) Frall sl dalia 13
10.8253 0 0.433 2.5981 2.5981 2.598 2.5981 daliwally (3l
0.147929 0 1 0.400003 || 0.18182 || 0.117644 | 0.086957 shaill 4y giall dpuasl)
73.1791 0 0.433 6.4952 14.2894 22.0836 29.8779 (1) A FAaall L) dalia
84.8706 0 1.7321 9.0933 16.8875 24.6817 32.476 (2) &) Fomall el dalisa 14
11.6915 0 1.2991 2.5981 2.5981 2.5981 2.5981 daliall (3,4l
0.137757 0 0.750014 (| 0.285716 || 0.153848 | 0.105264 | 0.080001 skl 4, gaal) Aol
84.8706 0 1.7321 9.0933 16.8875 24.6817 32.476 (1) A A aall L) dalia
97.4278 0 3.8971 11.6913 19.4856 27.2798 35.074 (2) pd) A yaall L) dalia
12.5572 0 2.165 2.598 2.5981 2.5981 2.598 dalially (3l 19
0.128887 0 0.555541 || 0.222217 || 0.133334 | 0.095239 | 0.074072 skl 4 gial) Aol
Ll il ginnn A alall AR A mal) i) il g8l Ay il cunadl) B 5 g shail e i sy (6 -14) ) Jsan
daidal) A sl
RS b al) olail il e A lell ATl A jaall A1 iy Ay gl il 8 5oy ol e
iomall il il gSa 1 Er
g sanall ey k) oyl gl ) gl tsaladl anliall alaall 5k
97.4278 0 3.8071 || 11.6913 | 19.4856 | 27.2798 | 35.074 (1) ) Gl elid) dalose
110.8512 | 0.433 6.4952 | 14.2804 | 22.0836 | 208779 | 37.6721 || @) Andeiiiin | o
13.4234 | 0.433 2.5981 2.5981 2.598 2.5981 2.5981 dalsally 3,
0.121094 1 0.400003 || 0.18182 | 0.117644 || 0.086957 || 0.068966 il Ay yial) sl
110.8512 | 0.433 6.4952 | 14.2894 | 22.0836 | 29.8779 || 37.6721 | (1), o oLl dalue
125.1408 | 1.7321 0.0933 | 16.8875 | 24.6817 | 32476 | 402702 | @) Andeiiiain |
14.2896 | 1.2991 2.5981 2.5981 2.5981 2.5981 2.5981 dalusally (3l
0.114188 | 0.750014 || 0.285716 | 0.153848 | 0.105264 || 0.080001 | 0.064517 il gial) sl
125.1408 | 1.7321 9.0933 || 16.8875 | 24.6817 | 32.476 | 402702 || (1), o= oLl dalus
140.2061] 38071 | 1169013 || 194856 | 27.2798 | 35074 | 42.8683 | @)dsdndebdinin | o
15.1553 | 2.165 2.598 2.5981 2.5981 2.598 2.5981 Aalually (3l
0.108024 || 0.555541 || 0.222217 || 0.133334 || 0.095239 || 0.074072 | 0.060607 sl 4 il Al
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polall zalia A alall 8 mal) o) cill gSa aatil s jilal) 43Sl g due o) puslacall (6 -15)
(rlanddl] alad) anbail) iy gial dasial)

alall L jral) sl il gSal A gl yulaall adl) 5 ghaal)
il g<al) g 4Adlal haldl) alal) addadl) Cily giosa
LBl | il g8l o gil) (53ksall PNER | Al 4 pal) gl (5 gieaall
0.00% 0.00% 0.00% 2.04% 30.61% || 67.35% | <ble Jdl 6 el J ) il
% 0.00% (| 0.00% 0.00% 6.25% 32.81% | 60.94% - 7 ) B Gl Ata )
—j 0.00% (| 0.00% 0.00% 11.11% | 33.33% | 55.56% e 8 ) G Cial) )
P 0.00% 0.00% 1.00% 15.00% | 33.00% | 51.00% (e 9 ) &I dial) i
g, 0.00% 0.00% 3.31% 17.36% | 32.23% | 47.11% (e Al 10 b i) Cialf
% 0.00% 0.00% 6.25% 18.75% | 31.25% | 43.75% e Al 11 b Guald) ciall
e 0.00% 0.59% 8.88% 19.53% | 30.18% | 40.83% R 12 ) ) il A
;15 0.00% 2.04% 10.71% | 19.90% | 29.08% | 38.27% R 13 ) opalil) il Y
i 0.00% | 4.00% 12.00% || 20.00% | 28.00% | 36.00% R 14 ) ) Cial) Ll
0.39% 5.86% 12.89% | 19.92% | 26.95% || 33.98% A 15 bl el Cialf
1.38% 7.27% 13.49% | 19.72% | 25.95% || 32.18% A 16 He gaall dikal) sl
2.78% 8.33% 13.89% [ 19.44% | 25.00% || 30.56% A 17 He A cial) &y gl
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Task 11

Science Reasoning Tasks CSMS

VOLUME AND HEAVINESS
Name...oviiiiiiiiiiiiiinnnriiniennnsecnnnns Today's Date......ccovveviinniiiinnnnnnns
School...cciiiiiiiiiiiiiiiiiiiiiiiniinnnns Date of Birth......ccccviiiiiiinnnnnnne..
Boyor Girl.....coooevviiiiiinnniiiiinnnnn L O] T

Tick the best answer :

1- B has

more water
Less water
The same amount of water
Compared with A

2- Do all the cylinders have the same amount of water ?

1000 500 250 100

Yes
No

If you answered "no" write down

which has the most A B C D

3.a) The tall one has

3.b) The tall one weigh

less plasticine
more plasticine
the same amount

more than the ball
Less than the ball
he same as the ball

12

What is the volume of this plasticine

Block 1n cubic centimeters ?

your answer
Correct answer
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5- How much water will spill over
When the plasticine is all under
water ?

6- You see that water spills over when The block is lowered to A .

A a) If it is lowered to B instead will

More Water .............ccoeueenee.
B

less water............

the same amount of water ..
spill over ?
b) Ifit lowered to C instead will
more wWater ............eeeeee..
VAN
less water............

the same amount of water ..
spill over ?

7- What will the mew volume reading be ?

500cm’®

8- If the plasticine is made into a ball then lowered into the 500 cm3 of

water will the water rise

more than ....................
lessthan ........................
- the same as...................
it did when the plasticine was a block.

=
s

P

-

o~

.........................................................................................

will the rise in level be 9- If the plasticine is made into a cylinder

The same?......eeveeeennen.
Higher?.....................
Lower?....oeveeeieeeeenn,

219
www.manaraa.com



10-If the metal block 1s lowered in  will

more water
less water..

...................

e esees e

the same amount of water.....

spill over ?

11-a) Will this flat piece float?.....cooviiieennn.
Sink?...ooviiiiiiienen,
b)Will this small flat piece float ?
N T
1110 T
I don’t know .........
¢)Will this tiny piece float ?
) T
110 JO

12-a)

The mass of this box full of dry-
cleaning fluid is 1500 g .

“ 0>

T The mass of another box twice as tall
20 Which is filled with water is 200 g.

N PIRTIN If you put the box with the dry-cleaning

Fluid in a basin of water would it
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b) How did you work out your answer ?

T When this box is emptied then
10 filled with
l alcohol it weighs 850 g . will it
o <« 10— float ...............
sink................

1n water?

How did you work out your answer?

..........................................................................................

..........................................................................................

13- a) how do you think Archimedes measured the old and new
crowns volumes using a very large measuring cylinder ?

b) Archimedes then weighed the tow crowns and found that
the new bigger crown weighed more than the old one .

Never the less he said that the new crown had some lighter

metal mixed with it .

How do you think he worked it out ?

..........................................................................................

..........................................................................................

14- A A and B are two metal blocks.
A is made of brass; its volume is 15 cm’
and its

Massis 135 g .

B is made of aluminum; its volume is 30 c¢cm’
a) From this information; is it possible to work
out the mass of block B?

B yes it is possible............
no it is not possible ......
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How did you work out your answer ?

b) Block C is made of brass and its mass
1590 g
Using the information above 1is it possible to
Work out the volume of C ?

yes it is possible .........

no it is not possible ......
How did you work out your
answer ?
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Abstract

This study aimed to aquaint the capabilities of the students of the
Palestinian General Education (PGE) in the following study averages (2"
5" < 8™ and 11™) grades in both of the scientific and literary streams to
obtain the properties of knowledge structure both in the light of educational
and growth levels. Hence« the analytical descriptive method has been used
in order to complete this study giving answers to its investigation.
64 S from every grade out of the total number (256) were selected "male
and female students" joining five schools that includes the (2" 5™ « 8"
and 11™) grades to achieve the purpose of the study.
The tools were used two tests (STRs) and a three/level structure
achievement test including sensory¢ quasi — sensory and abstract levels to
answer the investigation around the previous study which is symbolized in
the (STRs); translated by Dr. Ata Darweesh.
Both reliability and validity were achieved by using chronbach's Alpha
coefficient where the main results can be outlined as follows:

1. The number Ss who answered the questions concerning the (STRs)¢
conceptions and naturally limited to the average of the (STRs) with
the students; increases side by side with their studying standard.

2. Delayed growth among all the grades investigated ranging (0-11)
year.

3. There is a statistical significance among the participants in the level
of achieving the potentials of knowledge structure.

4. There is a statistical significance by the standard (o < 0.05) in the
(2" 5™ 8™ and 11™) grades Ss¢ levels of growth due to the
variable of higher education level.

5. Among the Palestinian General Education student; there are
variations in their capabilities in the (2"% 5™ « 8"< and 11™) grades;
1.e. the variations are in the STR constituent (facts¢ conceptions¢
principles¢ rules¢ laws¢ and theories) that were put the STR itself or
in different (STRs).

6. A theoretical framework was suggested to balance the relationship
between the capabilities of the Ss to obtain the potentials of
knowledge structure (facts¢ conceptions¢ principles¢ rules¢ lawss
and theories) and the different educational and growth levels.

7. Several quality and quantity standards were deduced to appoint the
quality and quantity of the (STRs) fragment« that are introduced in
the science subject study that belongs to the PGE.

This study commanded to:

(1)Make sure of quality and quantity measurements that were suggested.
(2)the decisive care with the Ss¢ educational acquisition .

(3)Arranging science curriculum to enhance knowledge growth.

224
www.manaraa.com



