5 A daDlY) dralad)

1 Alad) ) jAl) A0S
A g 4 4 J<

QLAJJM\Q@JIJSSSJ@UAS\P_M@

slined| Gl Jumili (ol (suimdduiid | o lid| uteiiald| ol § i (S0
el 31§ (oulbtmid| (S Guimail | 55u@ (& oulitd (5 gt |

shald) 4y 3 e J guaadl cilallaial Yia i Aol jal) o4 ciand
8y Apadlady) daalaly A Al 1S antet) La ol i€ 9 ralial) b

. 2009 /2008



ya

SN b sl b S 5 L,:.x;; N o H

4
/

(bt ol L2 555 630 3 =

(101 : ]



ANV EANC 36 10 4 SV L8 Y, 200
o P D AR e ) 5 6 0)

o I P gy oV
U‘Jﬁéxﬁjéﬂ .

-(5%,0%525);;}5’&;0) .
y fjﬁségy’bgyg .
OO 2y
D )
) i S
)i

A5 V3 NNy SN T L)



L N\t N
=20

= S\
SO\ -
ADTO
T 2

SN\



(( ) )

( - - =)
64
( - - =)
256
(STRs)
/
- )
( _
(STRs)
(0.748)
(21)
(0.945) (0.916)
(STRs) .

(% 48.44) (% 81.24) (% 85.93) (%54 .68 )

(11- 0)



(a< 0.05)



10
13
24
30
47

64

74

87

96

101




103

105

105

117

123

125

131

133

138

142

146

152

156

159

161

161

163

172




2 -1

61
4-1 2
104 (1)
.2008/2007
(4-2) 3
107
)
110 (4 - 3) 4
12 (4 -4) .5
ailaill Clsial)l (o 55t JS Ll )l Gllae ddghias (4 = 5) .6
113
A4S A al) pe IS 5 amd) Lgadazy ae LA
115 (4 -6) 7
116 21 (4 -7) .8
4 -8 .9
116 ( )
4 -9 .10
119 ( )
(4 - 10) 11
121
(5-1) 12
126
(5-2) 13

127




(5-3) 14
131
(5 - 4) 15
132
(5 - 5) 16
133
(5 - 6) 17
135
(5-7) 18
137
(
(5-8) 19
138
(5 -9) 20
139 -
(5 -10) 21
140
(5 -11) 22
140 )
(5 - 12)

141

23




(5 -13) 24
142 _
(5-14) 25
143 )
(5 - 15) 26
144
(5 -16) 27

154




2-1)

35
51 (2-2)
(5 -1)
147
(5 -2)
148 |
(5 -3)
148
(5 -4)
149
(5-5)
149 )
(5 -6)
150
(
(5 -7)
151
(5 - 8) .10

153




174 M !
175 ) @) 2
176 ( ) 3) 3
178 (o8 (3 Aahaia 4yl Al L ylaall slans) (4) 4
180 ) (5) .5
181 ( ) (6) 6
182 - ( ) (7) i
196 . ) (8) .8
208 ) ©) 2
211 ) (10) 10
212 ( ) (11) 11




187 6 -1) 1
6 -2) 2

187
aq (6 -3) 3
(6 - 4) 4

189
6 - 3) 5

189
(6 - 6) 6

190
6 -7) i

190
6 - 8) 8

191
6 - 9) 9

192




6 -10) 10
192
6 -11 11
193 ( )
6 -12 12
193 ( )
6-13 13
194 (6-13)
6 -14 14
194 ( )
6 -15) 15

195




(6 -1)

[

182
o3 6-2) .2
o3 6-3) .3
o 6 -4 4

)

o 6 -5 .5
6-6) .6

185
6 -7 .7

185
(6 - 8) 8

186




Jod| Juaidl
el | g el | il

. Aol Al dania
. A Al Ad<ia
Al Al a9 B
A Al Gataai

. Al al) dari

A jal) 3 gas

A Al clalbaiag



Jod! Juaidl
dul |y | duteitd

N TR

(67 :2000 ) (12 :2001



11996 )"
. (29

(2007 )



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

(2007 ) (2007 ) (2007 )

(1992 ) (1991 )
.(2004 ) (2002 ) (1998 )



(a< 0.05)



(a< 0.05)



(2008- 2007 )

17)

6)

((



.(STRs)



el | Jucitd
. el sladll g 4aly
+ ol alal) alal) alaS
Al opliy g alal) dagda

. Lpaliii g maliad) dayh



.(28: 1989 )

(29 :1996

10



(2003 ) (2005 ) (2006 ) (2007 )
. (1997 ) (1998 ) (1999
(
) (2007 ) (2007 )
(1998 ) (2000 ) (2001 ) (2007

. (1978 ) (1981 ) (1987

11

)



) (2008

)
) (1987

. (2007

) (1992
) (1978

(
- )
( - - )
)
) (2001, ) (2007
( - - )
( )
) (1998 ) ,(2002 ) (2004
) (1979 ) (1981
(1978
)
(

12



(67:2000 )

1980

13



(175: 2002

(51: 1993

)

)

(1993

)

14

"Schema"

R/
0’0



(1997

(1+1+1)
L4321

15

(1+ 1)
)

(1+1)
..... (1+1+1+1)



(34: 2001

.(34: 2001

16

0

,



9=5+4

(35: 2001 )

. (44: 1994 )

17



()

()

18




19



(66:1993

)

20



11992

)

(64 :1992

21

)

(69

>

L)



(65 11992

(1974

(74 : 1992, )

(1974 )

22



(37: 1998

)

23



24



( )

132 (118 :1996 )
1967 150

(118 : 1996 )

( 1993)

(1994)

25



(172 :2003

(17 - 6)

(6)
(18 -17)

26

)
0’0

)
0’0



(1985)

27

. (172 :2003

)

L4

4

L0

,



28



29

>



(6 12004 ) _ .

. (12-9 :2001 )

(67 12000 )

(6 :1993 )

(Sund)
. (13 22001 )

(Webster)

. (12 :2001 )"

30



(6 :1993 )

(j.Beanant )

( )

. (13 :2001 )
) ( )

(104 :2002 )

(100 :2002 )

31



X/
0’0

2000 )

(67-66 :2000 ) . .

X/
0’0

( ) (67 :1999

) (65-64 :2000 )
) (111 :1996 ) (

32



(55- 54 :2978

)

33

L)



(6 :1993

(67 :2000

(281 :2004

34

. (77 :2006

)

)

R/
0’0



C(2-1)

EYPENIPN /;\
A =

¥

er|js_'.|

ae | gall

2-1)

(72 11999 )

(69 :2000 )

35



) (

36

(20 :2007

.(70 :2000



(72 :2000 )

(109 :2002 )
()

(19 :1993 )

12004 )
. (279

(27 :1992 )

37



(... )
(73 :2000 )

(21 :2007 )

X/
0’0

- (0) (H)

38



.(280 :2004

39

(77 :2000

)

>

L)



>

)

(78 :2000 )

" (1991 )

" (23 :2007 )

>

)

(79 2000 )

40



41

(116 :2002

)

X/
0’0

R/
0’0



42

(82 :2000

(120 :2002

)

)

>

)



43

) (

X/
0’0




4y x (v) =(V)

(83:2000 )"

44



(283 :2002

45



46



(283 :2002

[48:

(957 :1972
()
. (12 :2005 )
)
)

47

,

)
0’0



(29 :1996

48

X/
0’0



(52-32 :2001 )

.(52-32 :2001 )

(182-177 :1996 )

49

L)



:1996

)

50

(182-177

>

)



aawtiall juail
Ldaill) cila 52
Soad Jubual

Aaiyly i

& O\

.Sensorimotor :(
.Preoperational :
.Concrete operational :

.Formal operational :

51




(2-1)

(7-2)

(15-8)

52



. (50 :2001

(72-66: 2001

53

>

L)

>

D)



54



(72~ 66 :2001

(50 :2007

(49 :2007

55



(1981)

(1975)

()

( Shyaer ,1976) (Collis ,1980) , (Mason ,1974) (Rhys 1972)

588 (Renner & Stanford ,1976)
87 58
20 423

(Kohlberg & Gilligan, 1971)

(38 :1998 )

56



2000

( 2004

57



58



( 2004

59



) (2007 )
. (2007 ) (2007 ) (2007 ) (2007

60



(2-1)

0 106 126
60 184 102
91 132 128
29 86 59
0 0 |44 | 113 ]| 160 | 84 | 113
21 25|51 22 | 116 | 210 | 63
35 199 209
e -1

61

4

L0

,




2007 , )
(344

62



| Jucal
| 341

B gmall ) jmdiial) (a9 Joandilly coaia) il ya 1 JgY) L saall il o
Sale

-~

- pa sl . Al Eus e alially ciada) b go 5 AUE | gaall cilad )
(518 - Jadatl)

e ral) plail) Labgdy cuaia) el 33 1D ) ganal) b 0

AS L) il i) asan Ao alad) galal)

AR il Al (e BALESLY) oda

63



(90)

(20)

(0 <0.05)

:(2007)

(30)

64

(T-Test)



:(2006) 2
(106)
)
One ) ) (
(Two way ANOVA) (Way ANOVA
( (Scheffe)
(0.01 >a)
- (2006) 3
(210)
( )

65



( (T-test)
(0.05>a)
:(2005)
( WebCT)
(44)
)
WebCT
(
( )
:(2003)
(84)
( ) )
(
)
. ( (T-test)

66



(a< 0.05)

: (2003) .6
(155)
)
(2000) "
(1995) "
) (
Tests of ) ( Hotelling T2)
( (T-Test) ( Between — Subjects Effects

67



:(2003) 7

+
(141)
)
( (2000) *
((2%2) )
(a< 0.01) .
(a< 0.01) .
: (2003) 8
(V)
(100)
)
) (

. ( (T-Test)

68



(40)

(21)

(205)

:(2000)

(82)
(42)
(
:(1999)
(40)
(
( (T-test)

69

10



:(1998)

(62)

: (1998)

(124)

70

A1

12



:(1998) 13

( 205)
(179) )
( (30)
(2) )
Mann-Whitney U- ) (T-test)
.( (test
: (1997) 14
(167)
)
() ) (
(z Mann-Whitney

71



—

:(1997) 15

(180)

. ( Three-way ANOVA test

:(1984) 16

72



(231)

) (211)
(T- (
. ((Three-way ANOVA ) test))
)
(
(2003 ) (2003 ) (2006 )
( 1997 ) (1998 ) (1998 ) (2003 )
(1984 )
webct
(2006 ) (2007 ), (1998 )
(1998 ) (1999 ) (2003 ) (2005 )
(1997 )

73



(%65)

(3.25)

:(2008)

: (2007)

4-1)

74

(53)
(2008/2007)



(0.05 > ) .

C - )
( - )
:(2007) 3
(280)
( )
- (T-test) )
(267)
(10)
1:6.6
%70
:(2007) 4

Science Education Standards

75



Science
(%33)
(%406)
)
(

National

Education Standards National

)
-
(%87 )
(%100)
:(2007) 5
(80)
(78) )
)
-(
(%64.2)

76



(%61.3)

(%57.7)

( ) .
. (%55.6)

:(2007)

(%46.4)

%10.5 %15.8 %29 %43.3'
."%2.6

S%2.7 %10.8 %16.2 %29.7 %44.7"

77



78

1(2007)

:(2007)

(100)



%53

%45 %56
%44.6
%26.99
%1.48 %0.0
.%11.09
(
(%80)

79

%53
%61
%51
. %49

%54.90

%5.55

T Test)



(60)

(40) (30)

80

:(2004)

1(2003)

10

A1

(40)



%69.6

:(2003) 12
( )
(66)
)
) (
| (T-test)
:(2002) 13
( )
( - - =)
(26) (34)

81



82

:(2001)

14



(12)

%76.24

83.9

:(2001)

(42)

%84.7

85.2

83

A5



84

:(2000) 16

(500)

:(1987) 17



:(1981) 18

:(1978) 19

( (11200)
(SRTS) )

%90

85



)
) (2007

) (1987

) (2007 ) (2007 )(2008
(2001 ) (2007

) (2000 )
(1978 ) (1981

86



:(2004) 1

(723)
)
( )
(
T-Test independent
- (
(%48.4)
(%65.3) (%34.7)
:(2002) 2
81)
41
)
) (1984
. ((T-test)

87



(%18.5)

(%16.04)
(%54.3)
:(1998) 3
()
)
(15 13 11)
3284
)
) (
| (T-test)
:(1992) 4
1410/1409
153)
) ( 1410/1049
) (
( (T-test)

88



%73 .

9% 26.3 .
%0.7 .
:(1992) 5
96)
) (
) (
( (T-test)
%13.55
:(1991) .6
)
("
- )
( (250) 1990/1989
( )
(%70)
(%99)

&9



(%57)

:(1987)
)
) '
( )
%1 %1
%32 %40
:(1986)
)
(
()
(624) (10)
) (
(

90



(
(%48.36) (%37.97)
(%13.66)
:(1985) 9
1404/1403
(121)
) ( 1404/1409
) (
- (T-test)
%57.74 .
%34.04 .
%8.51 .
:(1984) 10
)
(
(250)

91



92

:(1981)

:(1979)

11

12



%75 =

%75
%25
:(1978) 13
18-15
( 513)
( )
%15.2
:(1978) 14
( 11200 )
(SRTS) )
:(SRTS)
% 36.8 ( 11-10) .

93



%33

%1.5 ( 13-12)

% 3.8 ( 14-13)

48.5 ( 15-14)
%29

% 36 ( 16-15)

%24.3
% 21.5 ( 17-16)
%30
:(1976)
(12-11)
( 96)

)

( %156

94

%7.1

15



:(1976) 16

( )
260)
) (
(
( %14 )
:(1976) 17
143)
( 186
( )
(%22 )
(1998 ) (2004 )

95



(2002
(1992 ) (1992
) (1987 )
) (1984 ) (1986 ) (1991 )
(1976 ) (1978 ) (1978
. (1976 ) (1976
( — —

96

)

(1979

(1981



(
(2003 ) (2003 ) (2006 )
(1984 ) (1997 ) (1998 ) (2003 )
\ )
(
(2005 ) (2006 ) (2007 )
(1997 ) (1998 ) (1998 ) (1999 )
webct )
(
)
(

97



(2007 ) (2007 ) (2007 ) (2008 )

) (2007 ) (2007 ) (2007 )
(2003 ) (2004 ) (2004 ) (2006 ) (2007
) (2001 ) (2002 ) (2003 )
(1978 ) (1981 ) (1987 ) (2000 ) (2000
(2002 ) (2004 )
) (1991 ) (1992 ) (1992 ) (1998 )
(1981 ) (1984 ) (1985 ) (1986 ) (1987
) (1978 ) (1978 ) (1979 )
(1976 ) (1976 ) (1976
) (2007 )
) (2003 ) (2003 ) (2005 ) (2006 ) (2006
) (1999 ) (2000 ) (2003 ) (2003
(1997 ) (1998 ) (1998 ) (1998 ) (1998
. (1984 ) (1997 )

98



) (2007 ) (2007 (2008 )
) (2007 ) (2007 ) (2007 ) (2007
(2003 ) (2003 ) (2004 ) (2006 ) (2007
) (2000 ) (2001 ) (2001 ) (2002 )
) (2004 ) (1978 ) (1981 ) (1987
(1985 ) (1986 ) (1991 ) (1992 ) (1992
( ) (1978 ) (1979 ) (1984 )
(1976 ) (1976 )
( )
(2000 )
(1995 )
(2000 )
STRs
( )
( )
( )
STRS

99



100



101

0



Sall | Juaid|
sl gl ¢ el dad|
Al ) grgia
A ) aiaa
A Al die
A Al < g4
Adiaral) A jall i ghad

Aailasyl culldy)

102



(43 11997 )"

)
(
(( ) )

(2008 / 2007)
() ) (65) (15386)

)

) (5) (( )
3) (

(256)

103



4 -1) (
(4-1)
2008/2007
96 0 0 32 32 32
96 0 0 32 32 32
32 16 16 0 0 0 ()
16 0 16 0 0 0 ()
16 16 0 0 0 0 ()
256 64 64 64 64
(4-1)
( )
(256)
( )
(1,7 %) (15386)

104




(11 8)

2-1

((9)

)

)

105

((7)

)
0’0



%30

50

%30

%40

((1)

106

L0

*,



(4 -2)

)
(4-2)
53 53 53 53
13 26 31 20 4 25 6 30
40
10 20 2 |15 3 20 5 25
8 16 2 | 15 2 15 4 20
30
7 14 31 20 2 15 2 10
7 14 31 20 2 15 2 10
30
5 10 2 | 10 2 10 1 5
50 100 | 15 | 100 | 15 | 100 | 20 | 100 100
0’0
*
20
35
50

107



(60)

2008/2007 ( )
((4) )
( )
1
2
3
)
) (35 ) (20
(20) (50
(50) (35)
[100 x + 1=( )
2
/
. /
(289 :2002: ) . /2
(%50)

(% 80 _ %50)

108



~ % 20) (%90 - % 10)
(339 :1982 ) % 50 (% 80

(% 85 - % 20)

>

[ - 1=(C )
/
. /
(288 :2002 ;) /
(%27)
(%27)
(16)
(%25 ) "
(172 :1998 )"
(%620)
(4 -3)

109



(4-3)

0.38 28.3 26 0.69 28.3 1
0.44 30.0 27 0.63 30.0 2
0.44 35.0 28 0.31 31.7 3
0.50 35.0 29 0.50 28.3 4
0.69 38.3 30 0.38 31.7 5
0.56 26.7 31 0.56 31.7 6
0.69 45.0 32 0.44 30.0 7
0.56 28.3 33 0.56 31.7 8
0.50 60.0 34 0.44 50.0 9
0.69 26.7 35 0.56 26.7 10
0.69 36.7 36 0.63 35.0 11
0.69 35.0 37 0.44 35.0 12
0.50 28.3 38 0.31 30.0 13
0.56 26.7 39 0.56 26.7 14
0.56 36.7 40 0.63 30.0 15
0.69 40.0 41 0.69 333 16
0.69 31.7 42 0.31 53.3 17
0.69 36.7 43 0.69 38.3 18
0.63 333 44 0.56 30.0 19
0.38 65.0 45 0.63 36.7 20
0.44 45.0 46 0.44 30.0 21
0.56 45.0 47 0.50 26.7 22
0.50 31.7 48 0.31 31.7 23
0.56 31.7 49 0.69 45.0 24
0.31 53.3 50 0.38 31.7 25
0.53 353
(4 -3)
(0.69 - 0.31) (% 65 - % 26.7)

110



(197 :1987

. (370 : 2002

:1999

)

y

(1)

111

4

0

,

)
0’0

0

(110

C)



(4-2)

S 55 ol i 5 il ol 55
AN s ginn | BLS Y Salaa | o | AN s gia ht‘:;‘ . iﬁj Lﬁ“;‘ -
0.01 xic &l 0.695 36 | 0.01 e il o1 | =M osas |
0.653 0.01
0.01 xic 4l 0.685 37 | 0.01 xie s 2| =l o6ss |2
0.611 0.05
0.01 xic &lla 0.788 38 | 0.01 e il 3 | =M oess |3
0.741 0.01
0.01 xic 4l 0626 | 39 | 0.01 xe i 2q | =] o500 | 4
0.670 0.01
0.01 xic &l 0.643 40 | 0.01 e a0 25 | =] o2 | s
0.739 0.05
0.01 i 4ls 0689 | 41 |0.01 e s 26| =2 | 0590 | 6
0.614 0.01
0.01 xic 4l 0.795 42 | 0.01 xe s 27 | = o6a |7
0.707 0.01
0.01 i 4ls 0.646 | 43 | 0.01 xe s 28 | = o |8
0.532 0.01
0.01 xic &l 0.631 44 | 0.01 e s 20 | =l o085 |9
0.795 0.05
0.05 2ic &lla 6502 | 45 | 0.01 xec s 30 | =] 0468 | 10
0.636 0.01
0.01 xic 4l 0397 | 46 | 0.01 e s 30 =M 0429 | o1
0.642 0.01
0.01 xic &l 0548 | 47 | 0.01 xe a 2| =) s |12
0.724 0.01
0.01 xic 4l 0.535 48 | 0.01 x4 33| =M o582 |13
0.571 0.01
0.01 xic &l 0508 | 49 | 0.01 xe a 34 | = 0557 |14
0.409 0.01
0.05 i 4l 0.268 50 | 0.01 xie 4 35 | =0 0736 |15
0.570 0.01
Qe dlla
ol 0.621 | 16
e alla
Cos 0308 | 17
Qe dlla
ol 0.646 | 18
Qe 4l
ol 0575 | 19
Qe alla
ol 0.604 | 20
0.250 = (0.05) (58)
0325 = (0.01) (58)

112




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)

L4

(261 : 1982 )"

113



(60) )
21 (

/

/

/

(276 : 2002 ) /

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

( ) nt
( ) n*
(352 : 2002 ) . /2

114



(4 -6)

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

115



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




(

.(CSMS)

(3)

2008 /5/10

1998

(60-30)
)
2008/4/25
/o
14

117

X4

,

(45)

(50,50, 35,20)

>

P.Piaget & B. (1974).



:(4-9)

118



(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) )
( )

119




2
(14) (14)
. (370 : 2002 )"
(1998 )
) ( )
(2004
(1998 ) (110 :1999 )
(2004 )

120



(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)

121




Test-retest ( 1998
(0.84)

.(0.651)  (0.685)

.(0.748)

(256)

(256)

2008 /5/10 2008/4/25
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(2004

X4

,

reliability

)

>

L0



X4

,

3
/
SPSS
AutoCAD

A

"sheffe (One Way ANOVA) 2
.T.test independent sample 3

4

. AutoCAD
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(1 8)

(STRs)
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)" (STRs)



-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)

126




) )
(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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(% 0)

(1979

9 -0)

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

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

(1979 ) (1987 )

) (1992 )

(1985

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

(1976 ) (1976 ) (1978 )
(1976 )
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(0<0.05)
( - - )
(o< 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)
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(0.01)




(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 )

132




(5-5)
% % % %
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
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(5-13)

(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)

7.215 1 1187 1 8¢422 1 5¢156 1 3¢406

5.551 2 | 8906 2 6547 2 4531 3 2219

4.902 | 3 | 7391 3 5¢578 3 44063 2 2¢5

2203 | 5 | 4781 5 2¢563 5 1:094 6 0375

3.012 | 4 | 54859 4 3906 4 1641 4 0938

1805 | 6 | 3¢594 6 2¢203 6 04906 5 0¢516

137




(67 :2000 )

)
(o< 0.05)
- =)
(
(a< 0.05)
( _ _ _
(9 -5)
- =)
(5-8)
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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(5-8)

(0.01)
(a< 0.05)
( — —
( )
(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)
(< 0.05)
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( - - )
(5-10)

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)
x x (5 -10)
" (0.01)
(a< 0.05)
( - - )
)
5-12)
(5-11)
- )
" " (
13.188= | 8.328= 6.100-
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)
(a< 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)
) ( - )
/

(0< 0.05)
( - - - )
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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
3918 43.468 32
0.086 | 1.743 50
5.677 41.343 32
2.00 (o < 0.05) (62) o
2.66 (a < 0.01) (62)
n n n n (5 _ 14)
- )
( (
(a< 0.05)
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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)
(a< 0.05)
( )
( )
( )
(o< 0.05)
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(a< 0.05)
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(5-1)

(67 : 2000 ) (

(17 - 6)
L(5-3) (5-2)
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87 635 43 21 1 23 45 67 89

(5-2)

[=* o w1 O~

87 65 43 21 123 45 67 8¢9

(5-3)

(5-5) (5-4)
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? 87 65 4 3 11 12 3 45 67 8 %

(5-4)

8 7 65 43 21 123 45 67 8¢9

(5-3)

. (5-6)
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a_meall (g il
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9 87 65 43 21 12 3 45 67 8¢9
(5-6)

( )
( )
(22 :2003 )
C )
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151

3 el (5 sheaall
weadl 2 gieadd]
Cilaleall (i L
ol puall g gl
(5-7)
%
N
- )
2
3



5-7)
(5-8)
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MAAAAA

AdA A
-V
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(5-8)

(5 -17)
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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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>

L)



(%32.80)

. (%0)

(%10.94)

(%3.13)

(%3.12)

.(%18.76)

(%0)

.(%51.56)

(%54.68)

(%81.24)

/

(%21.88)
(%45.32)
(%0)
(%1.56)
(%73.44)
(%10.94)
(%4.69)
(%64.08)
(%9.38)
(%0)
(%37.5)
(%10.93)
(5-0)
8 - 0) (%85.93)
(11 - 0)
© - 0) (%48.44)
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(a< 0.05)

(a< 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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17.36% 0 0 75.00% | 28.57% | 15.38% | 10.53% Jshill & saal) 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) Ay Aomall sl daliss 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

. A |2
gyanall || bl | o scl gl Lalaall alid) sl ¥ skl
62.3538 || 0.0000 0 3.8971 11.6913 19.4856 27.2798 | (1) A Foaall sl dalus
73.1791 | 0.0000 0.433 6.4952 14.2894 22.0836 29.8779 || (2) f Faall sl dsli 13
10.8253 0 0.433 2.5981 2.5981 2.598 2.5981 dalually 5,4l

0.147929 0 1 0.400003 || 0.18182 | 0.117644 | 0.086957 skl 4 giall Lol
73.1791 0 0.433 6.4952 14.2894 22.0836 29.8779 || (1) A FAoaall sl dalia
84.8706 0 1.7321 9.0933 16.8875 24.6817 32.476 (2) A A rall L) dalia v
11.6915 0 1.2991 2.5981 2.5981 2.5981 2.5981 dalually (34l

0.137757 0 0.750014 | 0.285716 || 0.153848 | 0.105264 | 0.080001 shill 4y il Lol
84.8706 0 1.7321 9.0933 16.8875 24.6817 32.476 (1) A FBomall sl dalise
97.4278 0 3.8971 11.6913 || 19.4856 27.2798 35.074 (2) A el sl dalise 15
12.5572 0 2.165 2.598 2.5981 2.5981 2.598 dalually 5,4l

0.128887 0 0.555541 | 0.222217 || 0.133334 || 0.095239 || 0.074072 Dshill 4y il Lol

plaill il shona DA alal) AREAL) A jral) Al il gl Ay gial) cunadl) (B Byl g okl lhe gria sy (6 -14) ad J2n
A b e
RS b al) olail il e A lell ATl A jaall A1 iy Ay gl il 8 5oy ol e
Somall Ll il e 1 a8
g sanall ey k) oyl gl ) gl tsaladl JINE alaall skl
97.4278 0 3.8971 11.6913 19.4856 27.2798 35.074 (1) &) Fomall el dslisa

110.8512 0.433 6.4952 14.2894 22.0836 29.8779 37.6721 (2) p) Somall elid) dablisa 16
13.4234 0.433 2.5981 2.5981 2.598 2.5981 2.5981 daluall 3 Al
0.121094 1 0.400003 0.18182 0.117644 | 0.086957 || 0.068966 Dshill & giall Aol
110.8512 0.433 6.4952 14.2894 22.0836 29.8779 37.6721 (1) Ay Somall elid) dablisa
125.1408 1.7321 9.0933 16.8875 24.6817 32.476 40.2702 (2) P Eomall el dalise
14.2896 1.2991 2.5981 2.5981 2.5981 2.5981 2.5981 Aalually 3 Al 17
0.114188 | 0.750014 || 0.285716 || 0.153848 | 0.105264 | 0.080001 | 0.064517 Dl & giall Aol
125.1408 1.7321 9.0933 16.8875 24.6817 32.476 40.2702 (1) A Somall elid) dablisa
140.2961 3.8971 11.6913 19.4856 27.2798 35.074 42.8683 (2) A el Ll dalise
15.1553 2.165 2.598 2.5981 2.5981 2.598 2.5981 daladdly 5 Al 18
0.108024 || 0.555541 || 0.222217 || 0.133334 || 0.095239 || 0.074072 | 0.060607 Dshill & giall Aol
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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)

aladl 8 mal) plid) il sSal g gil) putaal) el (s gicuall
il gal) g Aullal rbaaldl) alal) anlail) il glsa

cilb Bl | il gl a0 gl tsalsall aslial) (ilial) 4 all sl (s ghuall

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 s
= 0.00% (| 0.00% 0.00% 11.11% | 33.33% | 55.56% e 8 ) G Cial) FY
3’ 0.00% | 0.00% 1.00% 15.00% | 33.00% | 51.00% (e 9 ) &I dial) L
g, 0.00% (| 0.00% 3.31% 17.36% | 32.23% || 47.11% (e Al 10 b i) Cialf
2. 0.00% | 0.00% | 6.25% | 18.75% | 31.25% | 43.75% | (o 4dd) 11 (b Q) el
;_j‘_‘ 0.00% | 0.59% 8.88% 19.53% | 30.18% | 40.83% E= 12 ) ) il A
;%‘ 0.00% | 2.04% | 10.71% | 19.90% | 29.08% | 38.27% 4 13 ) opalil) il Y
q 0.00% | 4.00% | 12.00% | 20.00% | 28.00% | 36.00% A 14 ) ) Cial) Ly

0.39% || 5.86% | 12.89% | 19.92% | 26.95% | 33.98% 4 15 bl el Cialf

1.38% || 7.27% || 13.49% | 19.72% | 25.95% || 32.18% A 16 e gial) diall a sl

2.78% | 8.33% | 13.89% | 19.44% | 25.00% | 30.56% 3 17 e A Ciual) Ayl
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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

e === rrerd

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 in 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..
/N
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

o more than ....................
E - lessthan .............ccoeeee.
e the same as...................
it did when the plasticine was a block.
WhY 7 mm e
will the rise in level be 9- If the plasticine is made into a cylinder
The same?.............ccc........
Higher?.....................
Lower?....cccoveevvvveeeeennne
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10-If the metal block 1s lowered in  will

more water ...................
less water....................
the same amount of water.....
spill over ?

11-a) Will this flat piece

float?...ceeveeeeeeeeiienn,
SInK?.oeeeeeeieeeeeeeean,

b)Will this small flat piece float ?

¢)Will this tiny piece float ?

12-a)

<+ 10>
20
10
<«

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

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

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 1s made of aluminum; its volume is 30 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 ......

3

221



How did you work out your answer ?

b) Block C is made of brass and its mass
1590 g

¢ Using the information above is 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.
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