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Tawjihi Examination In Palestine
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Supervised by: Dr. Muhsen Mahmoud Adas
Abstract

The purpose of this study is to investigate the alignment between 12" grade
biology curriculum and the Tawjihi examination in Palestine. The researcher
used the frame of content analysis which was applied on the Main Lines
Document, the textbook, and the Tawjihi exam. In order to investigate the
alignment, the researcher used Porter Alignment Index .

The results indicate inequality between the cognitive domain and the
affective domain; since the cognitive domain occupied the largest portion of
the goals (97%), the affective domain (3%) whereas the psychomotor
domain had no representation at all. The study showed imbalance between
the different cognitive levels since the goals focused on the lower levels.
There was an alignment between the general goals and the specific ones in
the Main Lines Document. While there was no alignment between the
specific goals in the Main Lines Document and the specific ones in the
biology textbook.

The researcher found that the points of the exam weren’t equal from year to
year. Furthermore, the questions representing the topics in the biology
textbook in the Tawjihi exam in the years from 2007-2011 were not equal
from year to year to a specific topic. Thus, there were many topics in the
textbook not represented in the exams. There was also imbalance in the
different levels of the cognitive domain; it was focused on the lower learning
levels. The study showed a big contradiction between the Main Lines
Document of the biology curriculum and the content of the biology
textbook, since there were some chapters in the Main Lines Document
weren’t included in the biology textbook, and vice versa. However, the
results showed an alignment between the Twajihi exam in the year 2010 and
2011 indicating 0.777 and 0.741 according to Porter Alignment Index
respectively. Whereas there was no alignment between the Tawjihi Exam in
the years 2007, 2008, and 2009 indicating 0.482, 0.598, and 0.618
respectively.



The study showed an agreement with the theoretical literature regarding the
importance of alignment between the goals, the content, and the exams. It is
due to the necessity to reflect what the curriculum teaches and what the
students learn and finally what is being evaluated.

The researcher recommended to build the Tawjihi exams depending on the
table of specification to increase the alignment between the curriculum and
the Tawjihi exams.



1.1

2.1

3.1

4.1

5.1

6.1



(2006

(1996

1.1



(1978 )

. (1978 )

Treatment Diagnosis

(2007 )

(1985 )



.(Porter, 2004)

(TIMSS)

2.1



2006

3.1



/
2011/2010

. 2011

2007/2006
2007

4.1

5.1



6.1

: Curriculum Alignment

.(Webb, 1999)

: (Porter Alignment Index) i, g2 s



1.1

2.2

3.2

4.2



1.2

.(2000 )

.(2006 )

(Currere) (Curriculum)



(1985)

10

.(2000
(1985
(1982
(2003)
(2000)



.(2000 )

2006 )
.(2004

11



.(2006

) (Curriculum Implementation)

12



(2006 )

(2006 )

13



14

(2001)

(2001

hn B W N =



: (Official Curriculum)

. (Operational Curriculum)

. (Hidden Curriculum)

. (Null Curriculum)

. (Extra Curriculum)
(2002 )

(Glatthorn, 1994)

(Official Curriculum) :

(Written Curriculum) :

(Supported Curriculum) :

15



(Taught Curriculum) :

(Learned Curriculum) :

(Tested Curriculum) :

(2000)

(2001 )

16

- Y T U VORI O R



(2000 )

(2001

(2001 )

(Glatthorn, 1994)
%25
%75

.(Curriculum Alignment)

17



(Curriculum Alignment) (

(Congruency)
English
(Formal)
English (Tested)
.(2006 )
(Learned) (Taught)
.(2006 )

18

(Taught)

B W N =



© 9 O W

. (Charles & Dana, C., 2003)

(Wittstrom, Cone, Salazar, Bond, Dominguez, 2010) (Lu& Liu, 2012)
( )
.(Kelly, 2005) ( )

“Curriculum Alignment”

(Webb, 1997a) (Porter, 2002)

19



.(Hambleton, Smith, & Zahao, 2006)

Vertical Alignment Horizontal Alignment

20



(Case & Zucker, 2005)

)
. (Porter, 2002)

.(Case & Zucker, 2005)

21



(Case &

.(Porter, 2002)

(Porter, 2002; Webb, 1997a)

.Zucker, 2005)

. (Stecher et al., 2000)

22



(Bhola, Impara, & Buckendahl, 2003)

2002 Porter
(CBE)

.(Rigor)

. (Lu & Liu, 2012)

(La Marca et al., 2000)

(Webb, 1997a)
.Content
. Articulation Across Grads
. Equity and Fairness
. Pedagogical Implications

.System Applicability

23



Webb
.Categorical Concurrence
.Development of Knowledge Consistency
.Range of Knowledge Correspondence

.Balance of Representation

Porter

Porter

. (Liang & Yuan, 2007) ( )

(1996

1996

24

2.2



1998

2000
2001
2003 2002
2004
2005
2006
(NSES) National Science Education 1
(NAS)
2
National Science Teachers Association Standards (NSTAS)

3

California State Content Standards (CSCS)

. 4
Wisconsin Model Academic Standards for Science (WMASS)
(2005 )

(1996)

25



(1999)

26

(1996

W

9 o v o»

.10



27



1999

28



4

(1999)
(128)
(32) (4)
X )
4)

€)
2006

29



(1996

(1996

30

(1996

3.2



4.2

(Lu & Liu, 2012)
( )
2009  (HSEE)

Porter Alignment

Index

(Gondwe & Walenkamp, 2011)

31



(NCTM, 2000)

0.8

(2011)

(4-1)

(4-1)
%22
%30.5 %11.9 %33.9
(0.05 > a) (NCTM)
(Edwards 2010)
2009 2008 2008
(

2009 2008 2008

32



0.6

(Wittstrom et al., 2010)
/

2008

.Webb 1,2,9,14,15

(Hsieh, 2010)

9-1
13

33



(Cutler & Borrego, 2010)

130

U.S. National Science Foundation's
Integrative Graduate Education and Research Traineeship (IGERT)
: program.

(2010)
2009-2008
2 n n 1 n n

34



(Liu et al., 2009)

2006 Regents
2006
2006 (O-Level Physics) O

(Martone & Sireci, 2009)

35



Webb Porter

(Kurz et al., 2009)

Porter

0.48 < 238

0.75 <

(2009)

(164)

36



(2009)

2009/2008

(2009)

(Liu & Fulmer, 2008)
Regents

37



2006
.2004

(Liang & Yuan 2008)

2007 2006

(2008)

38



(Brown & Niemi, 2007)

.CSTs

Webb

(2007 )

39



40

18
109

2005/2004

(2006)

(2006)



31

(Browder et al., 2004)

(Fonthal, 2004)

41



Fonthal

Fonthal

0.50

" (2004)

42



(Herman, Webb, & Zuniga, 2003)
Golden State Exam (GSE)

(GSE)

(Wixson et al., 2002)

The National Research Council’s Committee

. 1999 1998

The National Institute for Science Education
(NISE) and The Council of Chief State School Officers (CCSSO) (Webb,
1997a)

43



1999 (98%) 50

(6%) 3

(Capps & Pickreign, 2000)
The K6
National Council of Teachers of Mathematics (NCTM, 1989, 1999)
the National Center on Education and the Economy
(NCEE & The University of Pittsburg, 1997)

NCTM
.NCEE

K6

" (2000)

44



(Webb & Smithson, 1999)

45

(72)



(1999)

(412) (187)
(11)

Wisconsin Department of Education (1998)

%97
%67
%54 %99
%62 %98

46



%65

(Wood, 1996)

(Vulliamy & Webb, 1995)

(1994)

47



%12 %22

%350

%9 %41

%6

%31 %350
%17 %2

(Chndler & Brosnan 1995)

(16)

48



%15

%15

%4

%25

49

1992/1991

%30

%36
%10






1.3

2.3

. 2011 2007 /

3.3

(1)

51



%100 X

/] =

:(1.3)

: (1.3)

4.3

5.4

0.90 0.95 1
0.98 0.98 5
0.92 0.94 3
0.99 0.99 4

52



0.90 0.88 5
0.98 0.98 6
%94.5 %95.3
:(1.3)
(94.5%) (95.3%)

:( Porter Alignment Index “P”)

Porter

. (Liang & Yuan, 2007)

53




Webb (2007)

.(Lu & Liu, 2012)

n

P=1 (Z|Xi-Yi]|)

1

1

2002

Topographs
(Lu & Liu, 2012)

1(2002)

(P)

54



Yi

Unidrnd function
69

20000

55

X1
Y1
X1—-Y1
Xi °
1 0 Porter
1 =
Porter
Matlab software
6 9) 100
0.0445 0.5517
0.6408 =P

. (Lu & Liu, 2012) 0.05

(Porter, 2002)



2011

2007

56

4.3



2011 2007 5

.6
) - /
(
7
5.3
.( Porter Alignment Index “P”’)
( ) 1=P
( ) 0.6408 <P
( ) 0.6408 > P
A ) 0=P

(Lu & Liu, 2012)

57



1.4

2.4



1.4

2011 2006 /
2007
. 2011
2.4
/
(1)
(2.4) (1.4)
:(1.4)
100 3 0 0 5 16 1 47 28
100% 3% 0% 0% 5% 16% 1% 47% | 28%

59




:(1.4)

(100)
%3 %97
((2.4)
97 0 5 16 1 47 28
100% 0% 5.15% | 16.49% | 1.03% | 47.45% | 28.86%
100% 21.64% 77.34%
%77.34 ((2.4)
%21.64
/
(3 ) (2 )
/
( )
:(3.4)

60




:(3.4)

g sanal S o s g S alall | L8
9 1 5 3] Gkl ]
Liay 2l Lo ghasl)
9 1 3 5] SGialliclay | 2
Lz ol L glasl)
18 2 8 8 & sanall
:(3.4)
(8)
Porter
.(4.4)
:(4.4)
g saxall (S e (e Sl | 8l
0.5 0.055 0.277 0.166 b Al calaay) 1
Ly ol L glasl)
0.5 0.055 0.166 0277 | Saalal Gl | 2
Ly ol L glasl)
1.00 0.11 0.433 0.433 g sexall
((4.4)
(0.11) (0.443)

61




Porter’s Alignment

Index (p)
:(5.4) /
:(5.4)
. Porter’s Alignment Index (p)
[ Xi-Yi| [ asladl Glad) | Zadadl il alaay) a8
¥) X)
0.111 0.277 0.166 S A
0.111 0.166 0.277 s 2
0 0.055 0.055 (S sl 3
0.222 & sanal
(0.222) Y1 Xi (5.4)

Porter’s

P=1—Z|Xi—Yi| =0.889

2

62

Alignment Index (p)

Topographs




a5 LasS EDLE Lglaa ) Aalad) Cilaa¥) g dalal) CalaaY) a5 6
zleiall Ay ml) Jaghadly A

Lshaall 8 dalal) Calaad)

Ay gl
00.2-0.3
m0.1-0.2
@ 0-0.1
Lshaall L ddadl Calaal)
(x-axis) (1.4)
Surface (y-axis)

Chart Function of Microsoft Excell

:(1.4)
(0.1-0.2)
.(0-0.1) (0.2-0.3)
.(0-0.1) (0.1-0.2) (0.2-0.3)

63



a5 LasS EDLE Lglaa ) Aalad) Cilaa¥) g dalal) CalaaY) a5 6

Ayl laghadl) b
0.3
0.25 -
0.2 O L shall 8 dalall calaa Y
Aoy all
0.15 m b sball 8 dalall Calaal)
0.1 Ty )
0.05
0 B B
208 jra aloaf Llas 5 calad A€ neds Caload
(x-axis) 1(2.4)
(y-axis)
1(2.4)
(0.15-0.2) (0.25-0.3)
(0.15-.02) (0.25-0.3)

.(0.05)

64




/
(4) 3) ( )
-+ (
:(6.4)

:(6.4)
g sanal S o g S alall | L8
9 1 3 5| Sdalallcalawy | ]

day yll Lo shadl)
100 0 3 97 | Saall Y| 2

Aball o slall ) e

109 1 6 102 & sanal

:(6.4)

65




Porter

(7.4)
(7.4)
g saxall (S e S Sl | 8N
0.081 0.009 0.027 0.045 | & aalall Claay) A
diay yall Lshadl)
0.916 0 0.027 0.889 | b dalall Cilnay) 2
Alad) o slall QLS
1.00 0.009 0.045 0.934 g sanall
(7.4)
(0.934)
. (0.063)
Porter’s Alignment
Index (p)
:(8.4) /
:(8.4)
Porter’s Alignment
Index (p)
[ Xi-Yi| [ sl clal) S alaY) a8
skl UK & | adalal)
(Y) dsladl L yhadl)
(X ol
0.844 0.889 0.045 P A
0 0.027 0.027 s 2
0.009 0 0.009 (S ol 3
0.853 & sanal

66




(0.853)  Yi Xi 1(8.4)

Porter’s

Alignment Index (p)

P=1—Z|Xi-Yi| =0.574

2

Topographs

Glisl) B Aaldd) Calaa ) g Aay jal) Ja ghadll Aaldd) Calaa Y &) g8
EOUN Lgilaa A

Sl 8 alad) Calaly)

m 0.8-1
00.6-0.8
00.4-0.6
m0.2-0.4

Lshaall 8 dalal) calal) 0 0-0.2

18 jaa caloa Lilas 5 Calaal A€ sy Caload g ]l
(x-axis) :(3.4)
Surface (y-axis)
Chart Function of Microsoft Excell
:(3.4)
(0-0.2)
.(0-0.2) (0-0.2)

67



(0.8-1)
.(0-0.2) (0-0.2)

Glsl) 3 alAl) Calaal) g Ay sad) Ja ghadlt Aaldd) Calaal) &5 58

EOU) Lgiaa )
1
0.8 |
0.6 - o f:ij\\ b Aalal) Calaaly)
0.4 m sl 8 alal) Calaad)
0.2
0 e
30h jra Caloaf Lilan g calaad S s Caloaf
(x-axis) 2(4.4)
.(y-axis)
(4.4)
(0-0.2)
(0.8-1)
(0-0.2)
-(0)

68




2011 2007 /
:(9.4)
/ :(9.4)
2011 2007
olaial ol olaial ol olaial g pasall /ol | Q80
Lalall 4 30 | Aaladl 2 i3 | Aalad) 2 g3 | ialadl A 0D | dialaldl Ay g3
22011 22010 22009 22008 22007

4 4 5 5 8 LSl 1
5 3 4 2 2 il gyl 2
6 5 7 7 9 43l (38 3
6 5 6 3 5 A oeall (e 4

i)
1 1 2 0 0 (s Jaie Ui 8 5

), )
5 7 7 10 10 Adaie pe Glia 6
3 6 1 3 41 AN & clanks 7
2 1 2 3 3 V) anes Al 8
5 5 5 3 3 el Sleal) 9
5 2 1 2 0 sl el [ 10
7 2 5 6 10 Salll Sleall |11
5 4 3 6 0| sleallondl jlea| 12

49 44 46 50 54 g 5aall

69




7

:(9.4)

/
54 2007
44 2010 46 2009 50 2008
49 2011
2008 10 2007
2011 2 2010 5 2009 6
2008 2007
. 2007 2007
2007 ((5.4)
. 2011
12
10 @ 2007 Zdladl 35 ail
8 I 2008 Lulall 2 ) (s
6 | 02009 Adall 431 claial
4 h ’Ijﬁl: 012010 &) 532 i
2. - ' 2011 &) 2y i
| I
Oi_‘- _ R T T \.. T T \‘ T \u-\ \‘-\ \-\ \-\ T T
1Y 23d 11111
S 5] . - - - =
I R S 112
LI R G S S 1
ERE R !
e
(x-axis) :(5.4)
2011 2007 (y-axis) /

70




2011 2007
2007
. 2007
/
(1999)
/

2007

71

((5.4)

2011 2007
2008

(10.4)

((11.4)

1(10.4)




1 2011

5
.6
( ) 7
( ) 8
) 9
(
.10
( )
11
1(10.4)
/
2006 (11.4)
1
2
3
4
13 4

72




2006

{(11.4)
2011
/
:(12.4)
/ 1(12.4)
pob Cariial o 43 jaall CalaaY) Baa gl 80
goaaadl | ael | @Sy | ddas | Guhd | agd | SXS
17 0 0 4 0 8 5[ asswcw |
20 0 0 2 0] 16 2| dmsclle | 2
26 0 0 6 1| 11 8 a3
40 0 0 2 o] 25| 13 aniieal [ 4
Sl
103 0 0 14 1] 60| 28 £ saxall
:(12.4)
(103) (89)
(14)
(40)

73




Porter
.(13.4)

/ (13.4)

eﬁu&mﬁm&gﬂﬂ\u\&‘f\ 3aa 4l 63‘)}\

ol | st [ S| O3 [ Gels | 8 | SE

0.165| 0.00 | 0.00| 0.038 0.00 | 0.077 | 0.048 | 4adall sl A

0.194 | 0.00 | 0.00| 0.019 0.00 | 0.155| 0.019 | 4ss Sl 2

0.252 | 0.00| 0.00| 0.058| 0.009| 0.106 | 0.077 )M 3

0.388 | 0.00 | 0.00| 0.019 0.00 | 0.242| 0.126 NN 4

oy
1.00 | 0.00| 0.00| 0.134| 0.009 0.58 0.27 g sl

:(13.4)

(0.134) (0.859)
(0)
. 2011 2007
2007 (14.4)
t}AMS‘ uA@J\ (5 gl 'EJ;)M (35)5\
psdl | S| ddad | Gadat | agd | ST

10 0 0 0 0 2 8 dadal) cllsl) 1
14 0 0 0 6 2 6 e 2
14 0 0 0 6 3 5 BT 3
16 0 0 0 0 4 12 ]IS {[FWEN BN 4

54 0 0 0 12 11 31 g sl

74



(54) :(14.4)
2007 (15.4)
& sanall Goagll 5 siua sas )l JEgY]
o | oS5 diai | el | a8 [ SS
0.148 0 0 0 0 0.037 0.148 dadal) ) .1
0.259 0 0 0 0.111 | 0.037 | 0.111 P s Gllee 2
aalal)
0.258 0 0 0 0.111 0.055 | 0.092 Al sl ; 3
0.269 0 0 0 0 0.074 | 0.222 | QbwdY) an 3 el 4
1.00 0 0 0 0.222 | 0.203 | 0.573 g saxadll
(1.00) (15.4)
2008 (16.4)
& saxall Congll 5 e sas )l JEgY]
o [ S A Jia | gels | e | SS
7 0 0 0 0 1 6 dagal) el 1
10 0 0 0 2 5 3 o Ao e 2
aalal)
13 0 0 1 7 3 2 Al 3
20 0 0 0 0 6 14 | sl s 5563 4
50 0 0 1 9 15 25 g saxadll
(50) 1(16.4)

75

(49)




2008 2(17.4)
& sanall Cargll (5 siuse 3as ]l 28 )
pos | S5 [ ddai [ Gkt | b [ SN
014 | 0 0 0 0 0.02 | 0.12 Aadal) sl 1
0.2 0 0 0 004 | 0.1 | 006 | d%iss Sl 2
Al
0.26 0 0 002 | 0.14 | 0.06 | 0.04 )l 3
0.4 0 0 0 0 0.12 | 028 | ohi¥laniieal | 4
100 | 0 0 002 | 018 | 03 0.5 g saxall
((17.4)
(0.5) (0.98)
(0.02)
2009 1(18.4)
t}AMS\ aagll (5 e BA;)M (35)5\
psi | S| ddat | el | ag | AN
9 0 0 0 0 2 7 gyl ) 1
15 0 0 2 2 6 5 & A liles 2
Al
10 0 0 0 6 2 2 BoM ] 3
16 0 0 0 0 5 11 O a3 ieal | 4
50 0 0 2 8 15 25 g saxall
(50) :(18.4)

76

(48)




2009 2(19.4)
& sanall Cargll (5 siuse 3as ]l 28 )
mss | S | ddad | ekl | agd SN
0.18 0 0 0 0 0.04 | 0.14 gyl ) 1
0.3 0 0 004 | 004 |0.12| 0.1 & A Sllee 2
Al
0.2 0 0 0 0.12 | 0.04 | 0.04 )l 3
0.32 0 0 0 0 0.1 | 022 | oYl amnsieal | 4
1.00 0 0 004 | 0.16 | 0.3 0.5 g saxall
:(19.4)
(0.5) (0.96)
(0.04)
2010 1(20.4)
t}AMS‘ aagll (5 e ‘BA;)M (35)5\
st | Sy | diai | Guki | e | SN
7 0 0 0 0 4 3 Aadal) ) 1
10 0 0 1 0 6 3 s A il 2
Al
13 0 0 1 4 5 3 BoM |3
14 0 0 0 0 5 9 Ous) ann 3 gal | 4
44 0 0 2 4 20 18 g saxall
(44) :(20.4)

77

(24)




2010 {(21.4)
& sanall Cargll (5 sise 3as ]l 28 )
ast [ S| s [Guli| @ | KN
0.158 | 0 0 0 0 | 0.090 | 0.068 Ayl Ll 1
0226 | 0 0 [002 | 0 [ 0136 | 0068 | déiss bl 2
Aglal)
0293 | 0 0 | 0.022]0.09] 0.113 | 0.068 a3l 3
0317 | 0 0 0 0 | 0.113 | 0204 | Jhs¥) ansigal | 4
1.00 0 0 | 0.044 | 0.09 | 0.452 | 0.408 g saxall
:(21.4)
(0.86) (0.95)
(0.044)
2011 :(22.4)
& sanall Cangll (5 sise 32 4l JER
psi | Sy | ddas | Guks | kg SY

9 0 0 1 0 3 5 gyl bl 1

12 0 0 1 3 6 2 @ A Sllee 2
Aglal)

9 0 0 2 4 2 1 &l 3
24 0 0 3 0 8 13 O a3 el | 4
54 0 0 7 7 19 21 g saxall

(54) :(22.4)
(7) (47)

78




79

2011 1(23.4)
& sandl Cangll (5 sice 3as ) a3
ps | S S| S | G ped S
0.165 0 0 0.018 0 0.055 | 0.092 Aagall clulsl) A
0.221 0 0 0.018 | 0.055 | 0.111 | 0.037 & s Cllee 2
aalal)
0.166 0 0 0.037 | 0.074 | 0.037 | 0.018 a5l 3
0.406 0 0 0.018 0 0.148 | 0.240 | by a3 3¢ 4
1.00 0 0 0.091 | 0.129 | 0.351 | 0.387 g saaall
1(23.4)
(0.867)
(0.091) (0.748)
Porter’s Alignment
Index (p)
(2011- 2007) /
2007 :(24.4)
. Porter’s Alignment Index (p)
[Xi-Yi[ | ()il | (X)glesd Cglles [ A
0.303 0.573 0.27 A A
0.377 0.203 0.58 o 2
0.222 0.222 Gkl 3
0.134 0 0.134 a3 4
0 0 S 5
0 0 o 55 6
1.036 £ saaal
(1.036) Y1 Xi :(24.4)




80

2008 :(25.4)
. Porter’s Alignment Index (p)
[Xi-Yi| | ()il | (X)glesd Gallgs [ A
0.23 0.5 0.27 X A
0.28 0.3 0.58 o 2
0.18 0.18 0 Gkl 3
0.114 0.02 0.134 Jilas 4
0 0 0 S i 5
0 0 0 s .6
0.804 £ sanal
(0.804) Yi Xi :(25.4)
2009 :(26.4)
. Porter’s Alignment Index (p)
[Xi-Yi| [ (V)osia¥) | (X)gleid Gallgs [ &)
0.23 0.5 0.27 S A
0.28 0.3 0.58 o 2
0.16 0.16 0 Gl 3
0.094 0.04 0.134 Jdilas 4
0 0 0 Qs 5
0 0 0 S 6
0.764 g saxal
(0.764) Y1 Xi 1(26.4)
2010 1(27.4)
. Porter’s Alignment Index (p)
[Xi-Yi] | (Doaidl | (X) gl Cgdlps [ A
0.138 0.408 0.27 A3 A
0.128 0.452 0.58 o 2
0.090 0.090 0 Gl 3
0.09 0.044 0.134 Jilas 4
0 0 0 S i 5
0 0 0 NI
0.446 £ saxal
(0.446) Yi Xi 1(27.4)




2011 1(28.4)
. Porter’s Alignment Index (p)

[Xi-Yi| | (D)olaid¥l | (X)glesd Gallgs [ A
0.117 0.387 0.27 A3 A
0.229 0.351 0.58 o 2
0.129 0.129 0 G 3
0.043 0.091 0.134 Jila3 4
0 0 0 QS 5
0 0 0 s .6

0.518 £ sanall

(0.518) Y1 Xi :(28.4)
Porter’s
Alignment Index (p)
1(29.4)
2007 1(29.4)
Porter’s 2011
.Alignment Index (p)
2011 2010 2009 2008 2007 =l Al alall
0.741 0.777 0.618 0.598 0.482 (P) aclil
:(29.4)
2007 P=0.777 2010
2011 2010 P=0.482

.(Lu & Liu, 2012) (P=0.6408)

81

2009 2008 2007




Topographs

U Chall Anbal) a glad) 3alal Adudacddl) ulxal)
. Calaady) &S5 and) gall uua (ale/ s
A8 jmal) Ca1aadU a gty (Anias
OldY) a3 3¢ asxall
L ECTIPAL dalal w\
Ll aglal) | H0.2-0.25
Ll B Shlee 4598 00 0.15-0.2
, - . - P CFR EFRCEN] &) gl 0 0.1-0.15
% -% 51 %‘ % m 0.05-0.1
s Ad yxall Calaady) B 0-0.05
/ 1(6.4)
Surface (x-axis) (y-axis)
Chart Function of Microsoft Excell
:(6.4)
(0.1-0.05) (0.1-0.05)
(0.05-0)
(0.25-0.2) (0.05-0)
(0.05-0)
(0.15-0.1) (0.1-0.05)
(0.05-0) (0.1-0.05) (0.05-0)

82



~0.05)
.(0.05-0) (0.25-0.2) (0.1

G ale/ de AU Chall bal) a lal) Salal Aiacddll jaileal)
A pal) Calaadl a oty Cayiual Coca CAlAAY) &5 589 andal gal)
0.3
0.25 —
Aadnl) sty
0.2 - B "
el 33 -
015 - m il 2 e e
0.1 o ..
(] u\_uuy\ e b)@A'\
0.05 | |—|
0 T T T — T T
/ :(7.4)
(x-axis) (y-axis)

(7.4)

83



S 22007 alad dalad) 4 gllEN Gladia) B 48 aal) Calaal) a6l
ols [ s g.i'l_"d\ hall 450al) polad) QUS Cilaa g

8|SV Y RPN PEN

251,50 m 0.2-0.25
00.15-0.2
o ) 00.1-0.15
Al s e 6 05201
m 0-0.05
2.'63'5;3\ Aty
S J O S K N
2007 (x-axis) 1(8.4)
Surface Chart / (y-axis)
Function of Microsoft Excell
:(8.4)
(0.05-0) (0.15-0.1)
(0.05-0)
(0.05-0) (0.15-0.1)
(0.05-0) (0.15-0.1)
-0.1) (0.1-0.05) (0.1-0.05)
(0.05-0) (0.15
(0.1-0.05) (0.25-0.2)
.(0.05-0)

84



A alal) 4 oA Slatial (B A8 xal) Al YY) 20 39S
Aal) a gxl) IS Cilaa g (A 22007 ol
(;AJQIJ&Q ‘;A'l.fﬁ\ —fall

0.25 0 48Ea sy
0.2 N
0.15 +—— B S s Sl
A1)
0.1 - _ 0O a3, 60
0.05 -
o - i_ : : : : O Oy a3 56>
OSX agd GBaalati Jalat (S 5 e o

2007 (x-axis) :(9.4)
(y-axis) /

1(9.4)

S 22008 alad dalald) 4 535l ojlatial A A8 pall Calaa Y & sl
ale/ de SN Chall 480al) a glall QLIS cilaa g

)PP RPWENS S VEN

ECB

0 0.2-0.3
) N m0.1-0.2
A R Sl 0.0,
45830 s))
S agd Gaaalas Jalas ST pa o83
2008 (x-axis) :(10.4)

Surface Chart / (y-axis)
Function of Microsoft Excell

85



:(10.4)

(0.2-0.1)
(0.05-0)
-0)
(0.05
(0.05-0)
(0.3-0.2)
.(0.05-0) (0.2-0.1)
= 42008 alad dalad) 4 505 Gladial A& 4 aal) CAIAY) &2 5 65
ale [ de AU Chall 45had) a glald) LS Cilaag
0.3 ~
0.25
0.2 0 Aadall k)
o 1'5 SRR I
) mESBI
0.1 EI_H O ObaiY) aven 3 3¢
0.05 - ‘ E
0 - ‘ ‘ Wi —L1 ‘
S ped Gabi ddai S
2008 (x-axis) (11.4)

.(y-axis) /
(11.4)

86



S 22009 alad dalad) 4 gilEN Gladia) B 48 aal) Cilaal) a6l
ale/ pde AEN Chall A5al) a slald) liS ciaa g

8|SV Y RPN PEN

25,40 m 0.2-0.25
00.15-0.2
o ) 00.1-0.15
Al s e 6 05201
m 0-0.05
:\_'é...ﬁal\ Aty
S e Guki ddas LS s
2009 (x-axis) ((12.4)
Surface chart / (y-axis)
function of Microsoft Excell
:(12.4)
(0.05-0) (0.15-0.1)
(0.05-0)
(0.15-0.1) (0.15-0.1)
(0.05-0)
-0.1) (0.05-0) (0.05-0)
(0.05-0) (0.15
(0.1-0.05) (0.25-0.2)
.(0.05-0)

87



S 22009 alad dalad) 45 350 ojladial A A8 pall CalaaY) &l
ol de AN Chall 4bal) a glal) GiliS Cilaa g

0.25
0.2 - ] :

O Adaal) L)
0.15 B Al 6 A s clles
0.1 1 ’/ RECER

0O oY) N 3 e
0.05 1 ommT e e

N N

S aed Gl Jalas @S 8 PP

2009 (x-axis) :(13.4)
.(y-axis) /

{(13.4)

= 42010 alad dalad) 4 505N Gladial A& 48 mal) CA1RY) &5 65
[ s (ASY Chall Aslal) ) Qs claa g
L < ¢

Oy A 3 )

o m0.2-0.25
00.15-0.2
) B 00.1-0.15
A R e 0.05-0.1
= 0-0.05
Aaaal) el
S e Gwki ddas S5 aE

88




2010 (x-axis) :(14.4)
Surface chart / (y-axis)
function of Microsoft Excell

((14.4)
(0.1-0.05) (0.1-0.05)
(0.05-0)
(0.15-0.1) (0.1-0.05)
(0.05-0)
(0.15-0.1) (0.1-0.05)
(0.05-0) (0.1-0.05)
(0.25-0.2)
.(0.05-0) (0.15-0.1)

S 22010 alad dalad) 4 gllEN Gladia) B 4 pal) Cilaal) a6l
g.AJQ/J.&Q g.]\_:m hall dslal) f‘#‘ S Claa g

0.25
0.2 M
O Aasal) ety
0.15’ -4\_\“.“. “;273‘5:};&\-\14“—“
0O QL) anen 3 ¢l
0 I T T T ._I T T

2010 (x-axis) :(15.4)
.(y-axis) /

89



{(15.4)

S 22011 alad dalad) 4 gllEN Gyladia) B 48 aal) Calaal) a6l
ale/ pde AEN Chall A5al) a slald) liS cilaa g

m 0.2-0.25
00.15-0.2
00.1-0.15
m 0.05-0.1
@ 0-0.05
2011 (x-axis) :(16.4)
Surface chart / (y-axis)
function of Microsoft Excell.
:(16.4)
(0.1-0.05) (0.1-0.05)
(0.05-0)
(0.15-0.1) (0.05-0)
(0.05-0) (0.1-0.05)
(0.05-0) (0.05-0)
(0.05-0) (0.1-0.05)
(0.25-0.2)
.(0.05-0) (0.15-0.1)

90



e 42011 alad dalad) 4 505N Gladial A& 4 pal) CA1RY) &2 5 65
ale/ de AU Caall 45hal) a glal) QUK Cilaa g

0.3
0.25 =
0o 0 A& culslsl)
0.15 WA (8 A s Slolee

Oa,sY
0.1

0O Oty a3 jea)
o.osH ﬂ
0 - ‘Ei_l_l‘

S aed Gt didas s i PPy

2011 (x-axis) (17.4)
.(y-axis) /

(17.4)

91







%3

%21.64

93

%97

%77.34

1.5



(2009 )

.0.889 =P

94



0574 =P

95



2011 2007

2008 2007
. 2007

(Chndler & Brosnan, 1993)

96



(1999)
2007/2006

. 2011
(1999) 2007/2006

2006

97



2010

2011  0.7412 2010  0.777 2011
2009 2008 2007
. 2009 0.618 2008  0.598 2007  0.482
2011 2010

(Edwards, 2010)
0.8 .2009 2008 2008
(wittstrom et al., 2010) : 0.6

/

(Liu et al., 2009)

(Lio & Fulmer, 2008)
Regents

(Herman et al., 2003)

98



Golden State Exam (GSE)

(Wisconsin Department of Education, 1998)

(Lu & Liu, 2012)

2009  (HSEE)

(Fonthal, 2004)

2011 2010

2011 2010

99



2009 2008 2007

(2002)

2009 2008 2007

100



101



102

2.5



103

3.5






(NCTM, 2000)

.(2011) .

105

.(2000) .

.(2007) .

.(2009) .

.(2000) .

(2000) .

22-12

.(2006) .

.(1985) .

. 54



.(2009) .

.(2006) .
. (1996) .
.(1999) .
.(2009) .
.(2006) .
.(2004) .
.(2007) .
.(2010) .

106



.(2006) .

.(2002) .
(1994) .
.(2003) .
.(1985) .
.(2001).
- .(2000) .
.(1999) .
.(2005) .

107



.(1978) .

.(1982) .

.(2008) .

.(2004).

108



Bhola, D., Impara, J., Buckendahl, C., (2003). Aligning tests with
states’ content standards: Methods and issues. Educational
Measurement: Issues and Practice, Vol. (22), No. (3), Pages: 21-9.

Browder, D., Flowers, C., Ahlgrim-Delzell, L., Karvonen, M., Spooner,
F., Algozzine, R., (2004). The Alignment of Assessment Content with
Academic and Functional Curricula. The Journal of Special Education,
Vol.(37), No.(4), Pages: 211-223.

Brown, R and Niemi, D., (2007). Investigating the Alignment of High
School and Community College Assessments in California. The
National Center for Public Policy and Higher Education. National Center
Report #07-3

Capps, L and Pickreign, J. (2000). Alignment of Elementary Geometry
Curriculum With Current Standards. School Science and Mathematics.
Vol. (100), Issue (5), Pages: 225-269

Case, B and Zucker, S. (2005). Horizontal and Vertical Alignment.
Presentation., in Beijing, China at the China—US Conference on
Alignment of Assessments and Instruction.

Chandler, D. and Brosnan, P. (1995). A comparison Between
Mathematics Textbook Content and Statewide Mathematics Proficiency
Test. School Science and Mathematics, Vol.(95), No.(3), Pages:118—
121

Charles A. Dana Center (PowerPoint). (2003). Supporting and
strengthening your High School Mathematics Programs.

Cutler, S and Borrego, M. (2010). Constructive Alignment of
Interdisciplinary Graduate Curriculum in Engineering and Science: An
Analysis of Successful IGERT Proposals. Journal of Engineering
Education. Vol. (99), Issue.(4), Pages: 355-369

109



Edwards, N. (2010). An analysis of alignment of the Grade 12 Physical
Sciences examination and the core curriculum in South Africa. South
African of Education, Vol. (30), Pages:571-590

Fonthal, Gil. (2004). Alignment of State Assessments and Higher
Education Expectations: Definition and Utilization of an Alignment
Index. University of California, Irvine and Los Angeles (UCI/UCLA)

Glatthorn, A. (1994). Developing a Quality curriculum. Alexandria,
VA: Association for Supervision and curriculum Development. ERIC
No. ED378641

Gondwe, M and Walenkamp, J. (2011). Alignment of higher
professional education with the needs of the local labour market: The
case of Ghana. The HAGUE University of Applied Science. (NUFFIC)
Netherlands Organization for International Cooperation in Higher
Education.

Hambleton, R., Smith, Zachary., Zhao, Y., (2006). Curriculum-Test
Alignment Study for New MCAS Tests in 2006: Grade 3 Reading,
Grades 5, 6, and 8 English Language Arts, and Grades 3, 5, and 7
Mathematics. University of Massachusetts at Amherst. THE
MASSACHUSETTS COMPREHENSIVE ASSESSMENT SYSTEM.
MCAS Technical Report.

Herman, J., Webb, N., Zuniga, S., (2003). Alignment and College
Admissions: The Match of Expectations, Assessments, and Educator
Perspectives. Center for the Study of Evaluation.(310) 206-1532

Hsieh, C. (2010). The Study of Alignment among the Current Secondary
School Textbooks of Arts and Humanities Learning Area, Instruction and
Competency Indicators. Journal of Textbook Research, Vol.(3), No.
(1), Page: 41-71.

Kelly, P. Science Curriculum Topic Study. Corwin Press, Inc. 2005.

Kurz, A. Elliott, S., Wehby, J., Smithson, J., (2009). Alignment of the
Intended, Planned, and Enacted Curriculum in General and Special

110



Education and Its Relation to Student Achievement. The Journal of
Special Education. Vol (44), No.(3), Pages: 131-145

La Marca, P.,, Redfield, P., Winter, A., Despriet, L., (2000). State
standards and state assessment systems: A guide to alignment.
Washington, DC: Council of Chief State School Officers.

Liang, L and Yuan, H. (2007). Examining the Alignment of Chinese
National Physics Curriculum Guidelines and 12th-grade Exit
Examinations: A case study. International Journal of Science
Education, Vol.(30), No(13), Pages:1823-1835

Liu, X and Fulmer, G. (2008). Alignment between the Science
curriculum and assessment in selected NY State Regents exams. Journal
of Science Education and Technology, Vol.(4), No.(17), Pages: 373-
383

Liu X., Zhang B., Liang L., Fulmer G., Kim B ., Yuan, H., (2009).
Alignment between the Physics content standard and the standardized
test: A comparison among the United States-New York State, Singapore,
and China-Jiangsu. Science Education, VVol. (93), Pages:777-79

Lu, Q and Liu, E. (2012). Alignment between High School Biology
Curriculum Standards and the standardized tests of four provinces in
China. Journal of Biological Education DOI:
10.1080/00219266.2011.645855.

Martone, A and Sireci. (2009). Evaluating Alignment Between
Curriculum, Assessment, and Instruction. Review Of Educational
Research. Vol. (79). No. (4), Pages:1332-1361

Porter, A. (2004). Curriculum Assessment. Vanderbilt University.
www.andyporter.org (23.2.2012)

Porter, A. (2002). Measuring the content of instruction: Uses in
research and practice. Educational Researcher, Vol.(31), No.(7),
Pages:3-14

Stecher, B., Barron, S., Chun, T., Ross, K., (2000). The Effects of the
Washington State Education Reform on Schools and Classrooms.

111



CSE Technical Report 525. Los Angeles, CA: University of California,
Los Angeles, Graduate School of Education and Information Science,
National Center for Research on Evaluation, Standards, and Student
Testing.

Vulliamy, G. and Webb, R. (1995) The Implementation of the
NationalCurriculum in small Primary Schools. Educational Review,
Vol.(47). No. (1), Pages: 17-25.

Webb, N. (1999). Alignment of science and mathematics standards
and assessments in four states. (Research monograph No.18).
Washington, DC: Council of Chief State School Officers.

Webb, N. Smithson, J. (1999). Alignment Between Standards and
Assessments in Mathematics for Grade 8 in one State. Paper presented
at the American Educational Research Association Annual meeting held
in Montreal, Quebec, Canada, April 19-23, 1999.

Webb, N. (1997a). Research monograph No. 6. Criteria for alignment
of expectations and assessments in mathematics and science
education. Washington, DC: Council of Chief State School Officer.

Wisconsin Department of Education. (1998). Wisconsin Knowledge and
Concepts Examinations: An Alignment Study at Grade 4, 8, and 10.
Madison, WI: Wisconsin Department of Education.

Wittstrom, K. Cone, C. Salazar, K. Bond, R. Dominguez, K. (2010).
Alignment of Pharmacotherapy Course Assessments with Course
Objectives. American of Pharmaceutical Education, Vol.(74). No. (5),
Article (76).

Wixson, K., Fisk, M., Dutro, E., McDaniel, J.,, (2002). The

Alignment of State Standards and Assessments in Elementary
Reading. The University of Michigan. CIERA Report #3-024

Wood, J. (1996). Implementation successful affective curriculum.
Intervention in school and Clinic, Vol.(32). No.(2), Pages:120-126.

112






1)

Jlae

_alaal)

o)

Bas 4l

#* |
B

P

Gl oy O
el ailadll
LSl

el Cateay Qi
LSl A M)

P

lUall Cacay o
ALl s 5
A syl

SIS
Casiai 3k

sl

cdal) Cany Qj
LSl 4335 (3 )k
5 el Jal pall
Lo

S

) Caay o
LSl (S (3 5k
5 5all ! sall

S

) Caay o
LSl IS5 (3 5k
5 5all ol gall
e

P

Sl SN ¢
o=l ) an

A sl

S

Gl <Y )
Uars sl in
A Sl (e

Gl G ¢
Lalamy) Y
sl

Ll

P

lUall Cacay o
LSl gl S 5

P

Gl e )
il gyl JS

P

O Al ¢ la o
Alladl 5l

Sl gl

Sl

4a8al)

114




li_},;u_u\ﬂ}

‘Q\ui):\éﬂ

P

Bz QL.»JJ:\AS\
3ok

) Caay
u'a\)AY\ U

A g i)

P

Op Al Gl )
il 5l
Sl gyl

;.\]LH\ @A}J Qi
QQLS!\ J}J

Led ol iy
lee 3 A8
‘;‘1}\41\ )

LB

Galall ity ()
Asala ) 4 guzall

P

U iy o
PERE R

S

O Al ¢ la o
245 guall ke Ll
Al

445 guall ke Ll
Ca

3

P

O il Jay s 0
45 gucall e )
OO le L)

A g2

P

Ul iy
@S\ O le Latl)

Al i
Sl

P

QL Sy o
aala e lss @"\ 93
ol

ULl iy o
Jaza (yu A8l
s suall £l
Jal gall a5
g

P

Ul iy
sl Jal e
s sl

A3l gaxs

115




P

Qi Sy o
ol Jal e il
s sall

O Al ¢y la o
sl Sl el

P

Gl
ilee (e Jalsill
‘;U..al\ sl
Al il

P

Jal e ity o
O A8l L

O gl g cpal)

03 Omm O

A sl CYDERY)
Ol A83ay

(O sl

P

A8V alially
A 4l 3 el
032580 ¢y 50 1)
coj)ﬁY\ cAlzadll
Sy

P

Op ) Sae o
DNA (= S )30
dlee  ARNA

Ol el

P

Al aiy ¢
el dgles ) s
Fosd (e O gl

A Sy

P

Gl s of
Oig ) J8 dalee

) Caay o

Sle ekl Ll
ool el dilee

VAR
‘_é c«wﬂ‘ J}@A_
5l GaL)

<ld 5 45 ) Sl

Ll

)

e

S

O sl

Gl e o
J DY Jate Osla
(&L}M‘ J Jad)

e

Clall Gy ¢

Jaie Lisie
RS\JJML";

2,

116




Aoyl YLAAY]
A A

P

Gl i )
laall paxy
Galaii il Al
oy e

S

‘;atzl\ Jate (48
(dszmj\ 3 }3&\)

) Caay

sl

P

Gl )
alasiv) dpaa
(sl

PRIAENS

Clall s, o
&LALAJ‘ REYES

S

Al a5
SRS SEPRA
Ay aaliall
dalll ye saluad)
calilall QU:\.;J\
(3=l C’_ﬂ_\.\;‘\
Al i
coially 3 lial
lipal Bl

P

Ul it o
il 3kl

O s AN
Al okl
laall

P

On Al ol
il sas 9 5 S ala
A g gusall dpuial)
il pasti e

G G CN PN
T

P

Op Al Saa O
idayi el laal)
3 iliall  Guinlly

Losially

S

Gl ety

117




Clial) dday 2
il g 35S 22

Jallabs

P

Gl ey
?5'.‘:‘#‘ 4.4‘;
sl

lal) oy )
REBN]

P

Op Al Gl )
Gl o sl
sl (o
Al

P

G sy ¢
psiall daaal

(&t sl
Adia ol Yl

S

Clal) (o jay
Glall A

S

O Al 8 o
daia )
.- 0!.- . X‘ Qu;‘;]\

P

Qi Sy o
Ble clial) i
o saall g il
oY) g

S

) Caay o
CARHAFARE

A s g0 5 S

P

Gl ey
sl eyl e

Sl il e daalil
A sas g0 5 S

SEome

Gl ey
oal Y e

<l ikl e daalil
sl

By

PRIREN)

L ¢
‘_é c«wﬂ‘ REYES

Elad) 5 il
Aalaciall “,.',..J 3

a4 A

118




LBt

Ul Caay o

pn (8 Al
R

Sl Sy )
dauY) (ailliad
aUall

e

Q) <Y )
Iaud¥) jaillad
Al

G G O
AaudY) doaal
b Adlisall Aol
) ol

Glldall G ¢
A Gl

Aalia Ll Azl

) Caay o
aluall gill (S 53
A

LBt

Ul Caay o

il

-

> Al
Sl

Clall o ety o

Sl Slead)

SEome

QL Gy
Jleadl aludl a3
(Sl

el Caay Qi
J<sel) Al
LJsa

) Caay

pball S

) Caay
gyl S

e

Gl =y o
pball gai dlec

e

Glall o
b 5 5i5al) Jal el
bl g dilee

O ) e )
(e dealial) 1 53l
Sl s
Adla

Clall oty o

el
Sl

N
p
oy

119




ES AP
sl daall
Sl Sleall

lal) oy
el el
Sl

QI e s
O lall Aaal
TR
by

O ) ¢l o
¥ gl gl

dua e dpliaall
Ayl 5 s il

lal) oy )
G el s il
leaall Gl

U ey o
aulll (bl 45
n Liasll

Lo sl 3 s

Al 3l

SEome

Gl =y o
calll el 41
Ll Loan)

Clall o ety o
COISEa) any
Zbial) dm
ghandl Sleally

Il oty o
e Jalaill 4
Aalaial) s all
(il Sleally

FPN]
L";.zmj\

e

lall Caay o
Jeall s
gadll

Glldall G ¢
&\}A‘ k_.Q:\LE}

el el

e

Op Al Gl )
Tyl A lidl
AncSall deliall

O Al e o
Lic;wds)ﬁ

Sead
sl
deliall 5

120




alal) g i)

SEome

33 ) o o
& el LSIAY)
delidl

O Al e ¢
i 512l de i)
ALl delidl

Gl ety
el.u.;‘z(\ U &\J.'ﬂ
Jsaladll

lal) oy )
e sl il

) Caay o
OYUIAY) (any
A lidl)

e

Dl 2 geaitall
slaall 2azll

all o ety o
EE TR
il

lUall o gaty
i sa gl Gan
aaadl a5 )

claall

e

lall Caay o
RO N =

Al lldall ¢
S b SSal

e

D Qllall = ¢l
(& S sa el
oad! cllee

1ake

ClUall oy
ol Y Gany
oe Assll)

dae & YDERY)
aadiiall aUail)

e

Qi Sy o
U ga el alasin
g

addl lea
slaall

16

47

28

g saxall

121




(2)

e iy Al aglell 355 o Al saclo
@Ua;écﬂh;w‘

Lead ¥ a9 dagdall ) dal )V 5 oLVl (Grand
ale daphll e 3Ll COall (o yed ddalu g
o=ld JS Al i) Ao

S g ySal) QGALJ\

Ll clals ol 6 pealae Laglon AAE sk
LAY 5 Al 5 A all

(Jad‘ Ja ccd;.d\ ‘f @‘A,}‘}.“ bl H5 Gred

elainll EMMY\ s Glalad) andi ok
Adbl il

122




(3)

A Tloy) el B fode 2 e G
(A

Bl Jie cAdlide doale colaladl doatiy L)

MLAY\J s‘;‘dﬂ\ Ct@iy‘} 621)9}‘;.'4}4&”5 ‘3).3&}\}
gl

glil aaygaiy Al A adall Gl A

KA g ¢Sl b dalal) dungial

Lol dpsall B Glaind o Al daelus
ALY 5 e laiay)

g8 O Aliall ClESall 48 jaa e Akl 3acbia
sl g gull 5 dsball o glal)

laa¥ly @il A e ekl 3 o505
Al il

(ol aaai A Al @l el Ll L)
Al 5 el Jlae DU adadill o ¢dy gl Jlae Y

G AV aslall 5 cAglall o glall (ALl Bl agd
Sl s el celiaS (e

Ay gal) il slaall ae Jaladll & EMAY) 22l &)
OVl laty Led ddle ddlinall Leilanhad 4340

-

123




(4)

2011 2007

124



e ol @ﬂ'
YooV alad Aatall Ay sililh Auad paY Sulgd ladal i
iuln,,h.l’\tfhs 55}
Slilmaatly e B0y LB Laat 3040

had g (el a3l . e .
AEEATA AR B g-ala.ﬂ ﬁ_,l-ﬂ-“ S ;'fs'j:
e ‘*.ﬁ_;

W-G(\»-}ul.&.ia!&w

, !_ -_.Li-mﬁ_[:.ﬁﬁ) JMl u_g,s.l -4 ‘_,J::. i alid (4 : fuad) o8 il Alw! (e ) :'L_E;;;ali AL JJE--:.--*{.EAEL-. j
(LI L) N
a) it A Assiall )5l o daanall Aol Jay e (X) 5 L5} oo

Pgh Sl gl Y [

<Q;‘;—"_3,)% r_U::'u__‘ blas (e yea ,_?_)1-1 RNA a,_};)b. — % L.s;'ﬂ::.?_k’ ;.LL:.L Jalae _}-F-DNA 4(’54;.\ - |
e ol Jaloe i cm pan 5 9 RNA eisin =y« Liss Limas (65883 Y duinyee iy 0 il -
i :‘?_:A_}..'a.!.'l Ll 2.=L'.w5- g.é Ee.’l_ﬂu.‘nli ke il ?u FLE Rt

NADH 5 ;5555 —a NADH ;ATP -z NADPH ATP ¢ See s ATP -

| j(]ﬁi‘)u)r‘lli(n ;prj)mumwaJﬁJFth4,;lu_,um=} \.\h—‘.‘

| LS gl 3585 o sl =i 0 i) 6 gk LR e el
f e g sl (L0 gall 3 g = il o gl (WS el 8 g Jals

: 1as el Sy Al ‘U-ljnj- r_:ié_g el 5 bl dh.u L}.L! h"54_3l.l:d| C..mj‘ -
I L;bja i‘g.‘.Lu:. —3 Silg L_a‘u]’:' ,_;Jtm::_c‘,z L L—;.\l..»r. \)4 'J_u.‘a xS -
gsed D B ol bl Tt ) ol cllial] Ay 5 4 -0

(Slizadl by j3 hsa ) ir ! I j 1 _]_ %at -u %5. =V
, A B < D %Y =2 %41 .

e sl Ja ) Ll 00 of 080 Y (O) 40 Apead (531 Jiall =1
0- AB 5/ By e
| gl e JA Jalg e 47
| \/ Bl e B o Al = |
foesilly Gl sl LS Ao g el elemeY) 5 4l pudl LAY aaled () Dkl DA e s —A
Bl S =3 bl -T = ARG A~ T —\/A a0 Lt =
oo il Ao o8 St bl g 5 5 5la0all Rae¥) i pandl oy e Jony 53 (g g il (mend] =
tRNA -3~ RNA - mRNA - DNA -1
ik o Gl apall D galldl | 8 o -
R apen S T ¥ S e w3 S I e el L8 e =

125



Aol aghadl Zasa FAL b
o) o op Al
}
A ()t |

T-:\’ ‘ALIJ

- A3yl

Rs [ T s s N O S LB e N
_._.a‘,'\.:.f‘i dardl g el z a4 L < M= »4.._;,uzl | PN |
Jupd sl € sy o el Al X A N

.AJ‘DL_‘_E.J.E‘?! '5.,4;.. P n..,\‘)aul At a:l ;-Jlil (L.l‘!: —

e ) :
ASe ) i S R ,_-;aus afla 3 ATP e Ugia T oDl 5 s Crale 13 (;
¢l o5 W NADER Sy iss L. o et oS PGAL G gy Wade &S |
a‘ € 55l (pn gy adm oS 8 CoLeetgtnl 4 1 CO; Sy je 2= LY
e t) m_umacﬂt & (ABO ) pli Lo o2 Jlad Cata’ 5 bl Lo

oG ) el
1aka )l 1 gt Bl dl (8 LSSl U8y Jenial padidi Al RO

2‘_’,::};-.“ coke el J: ATP itk Cabala LJIL-U_‘\A L'.‘-.’)S:' 371& [ =

_(O"\ ) e AA)AJ\ ;1).‘:.&“ (.-LA.ui\ 'ﬂ y |
O R AR 11 3% WU B 1S ¥
. o 1"1"ll_:‘lh...l ‘Illﬁll}'l JETaT - P

gasliadl planl g gl Gl e 8
oeloG s IgA Aol sl on o082
ool Al s
CIgE bl ol Aiday L T
§all 0 ]

sl S0 Al 5y st A el el e S
L;“L“': o Aalalsnll -U,l.d\x...cg "

“'JLa_AJ [P L.."J"'CJL ;LLHJ ‘1’ 3.1:_11 ‘}._s._ﬂ

1Al g ieally ealils Camiid e g Lea ol Qe & ol el f..l.\.‘c__

e 'le)

(1) el pen Aligla = (¥) A Mgk - () A b el =
(1};‘\.4.':.3-119}.‘1: (\):‘L@HSHE‘“ ('I):-'I_",a_-n'e_)_u.as-
S g A I e LT € ) il Al LY PIE T R Awiel

csh cumd (W) ety seatll sl ot (R) 0l ¢ el oyl (£) ey skl cuad (T) Sabh pastiad <

t.--\aﬂ“" e 4

SLe)
-_:—-‘-,‘x.{jl.'_j ,_?_x_)‘_'-_‘_f'! & u,AJl _'.1'.;,).4, ._11._ul| L}aJ =
Cde ol e gl Ul ASLLs im e eloadl wolaad WY
W

oS ’ J\)l;jl i u\;_._:»..c 'l.q.&j. tLe Asial ch‘:'" ﬁfﬂ Lu.iJ L.nz.j J_"-.U l--l-ul <

126



ToaV plal ditondl aghallz Ciaga Alind £l

ey 2\3.)_9«“ q.«.‘.:.li : E_}Hi
(Aadle¥ <) | ; pwalal (B g

-

GDlet) il il 082 gy o B ) (Dl iRl U (R ) glatgtl s el g

il AN S o B Jess mbb (s AR G 2 el G iy b el E LS

Sl 4 et o S8 et 2y,
$sx e %Y RS % To

3s i e YoYo ki e %Yo

s Agall 3L sl A

I Gl 8 Al 5l s Y
Shele £ :-"L_ﬁ"‘ﬁ Sladbeadl 3 saiall Fas o

R 0 i [ P B O O PO R HP R Gl A gl Sllaall LY O iyt
eldie f) dgbe JS0 Banty Bk Ui 3 ) alall peaceil) AU Salal) b 3 WA e gl ol g f 30
Az ) :3h DNA 3 480550 5 50t Luder 3 <oag o6 gl Juades IS 13)
ATC - AAC GCT

¢ mRNA Bude 4 clipnl cs gL -y
T RNA 2l je 4 oabmell Cliga S0 G 53 Lo ¥
Ladey ) o pdbaall. ol
 SH G BB ¢ el Y e e e T ) s o e oz 0 ng

sleo) Ay o pa
cladlet) e S AR Lo

aghaad bty g . S DRSO O o Ll LY diak)

Sile o) - A pey lladt s A Sl g0 iy
oldlet) 4 ot bee cal 5y DS e a3l (e e A QL
?J:l_:.'_-x ;1JJ gl '.I_kLu,c%'t la .Y

Al el Le ¥

127




[Hrd.}'l I.?})h l‘lqu
2008 plat dalal 2 il Al Balg latal
iy Olis b 1 (e \ 3
RERYVAVARER P i &Jﬂ

s

I . “
[ £ N
J“Quw;ﬁi
Ly Ma L
aﬁ'a:-:h‘h,..;}:«b._,—i._ihbl.]l;fh}"l
Agal) pglad) Ganzall

a

P

Bole (1) ikl p sasa

—

:chsnmﬁim&ﬁ?ﬁ.\

el il gl Loliall Latad) a1
gaal WS Ao cilus g il Lls At a0

b (8 Gl s all g ads unslS LSy el

Qo) s w3 A 3 Rsh pan S A8 psen A

s ol Ala (A Sl e (i ZuN AP ATP clije e Ay

\ Y L e

Sl patbead (pa Cund V) gaa) -

W PR L

A gl gl ADIS (ya S
Alzall ¢ 9a 68t gea dadipg 2

: 2 B u:wﬁid&g@.ﬂdwig.ﬁcO@ﬂ‘ungB

Yoy e .4 %o %re .

X

i il oo AN A0 DY) sgial %

s ogh A Blae L As P . _ALALS Aa i Lo

(Adde¥ +) 91 (i
:LmnJ;éa‘_,sams.ﬂa:gﬂum:\_\,;4411&41.-,.?-.3..‘,,_,19(}{)31,1‘:.%@

.;La.'d ;.ud‘l i:.-b...JJ._;il] hlia :Lu'!J.J $

AT citsS okl o ) paaad Jidy of o €

. Lgda (Ja3t) Jiedl (1S o (Ao dakh Alied (laed) o A (L) 4240 Al 2e e A.h;&.n‘ ';

! |

il zul g
Sl LS jpe
A

{

R e

%_}i‘-‘-i

Ay O l

s Juakiall cya (g il 3 gardl B8 O Jualdall wiiad .V I

d:bhu'u Z\SJa:u'“ o ;CHLEH ol ¥ -\S_;:L.“ ;J& e

sal  sladly A el

l

]
OEC g IR S s st ) a3 g (35 ) G Aokt (g o ‘
A e RS E O TSR O ;
 Aolia Ass gl s Aagdial) e Caindl () @) e Baliadd alia¥) Jtd 8 1
¢ ol b sl 35 5425 08 dlsianll gl N
g el 2 Sl oasteasd i psepstide |
|

128

A Aadeal | Bl



A

Araladl £ 4 oA alal Lokl aghal ¢ e At pik
(e ¥ - ) : A sl

(alate v) LS L A Gl a1 e el T (o pgea st Ay gall cfaliaal)

gl alldaally 3 gad) gz g .

Aeeiad L A gad) clilad Gty
Ll e & gl efaliaat A s Ly
(clte o) ' ua e A gl mum@ig,msmg,smuwuumugﬁsrguudL-,H‘;Utz.‘.,
I LY ] gl otz |y
b IS A (e allaE I e il S e g dithaa) iy A g g, v
(wlle ¥) XXV puaind] o gon g s U )0 53 DA G oy A1 ) plag 'z
(aldts ¥) P AV ALY e el (g g Osa ! icd 33 N G g
Adae Ll mla g v Ak L Y T3 30 A Bl and ey

(e ¥ 1 ): ey ;Iﬁ‘hﬂ_j—!'

(wlete v) - sl dda LAY 3 RNA g pé s DNA L:.Luusﬁmmwmwc:a‘,.i

: . —
(LLGLG 1) B %é‘s)# ‘;Mum1 Jﬂy‘jhl“l&didmihwu

NAD e 8 . el .
Tdhﬁ!eéku::u‘glﬂima_}s_.gigﬁ.i

Me

(E =Y ) o Al o sl 8] Ly

ATP , NADH , CO; ¢ty ja ass Ly v

P8t 15 IS Al |

/
r J*:{ }(_3 D‘ , |'
i .\"\\ /":_' P 3NADT |
# \..."“-». .'.'"“’.-"Jfl i3 | |
’ et | NabH | |

+3H' ' |

Zhaasle) "I sl G Captl il ae A Zadlaa S pas
e 1) slaeliy @i et Aanlll) o8 cnied ol elan Ay 4 el g3 Ao 0 Las g
(R) saa¥l gstl o P B T Ay 0883 (4) Ol 2 g 209 (£} + Rl !
PO il 5kl L udally Ung k) o Rl o) A o (B) oasll sl faag ’

Aaaldll o 8y v Gl clald Ly Casddl

e I o T RAaga e w T
(7) Aada ady — Al Asdali By

129



sl g i Youh alad Abadl aglall ¢ e A1 2l
(AdeY 2 ):_ad ) (et

dadie %) gl il kil AT g

slete 1) e

SHMA ug b de el o) Aeliadl Slea ke ¥ -1
Mgy alliall 0 0Sil L g i (C) 7 cpalish ng Y,

Se t) - s i s

de ) sl plhodadt) LY ghast Y A AL Alay) Qlud €3 s

(Ao ¥ o) : (waldd sl
Se 1) ok Cotinl) gLt a paall G iy ¢ (G) (vl (B) gl s plad anl L i ol i
A1 daalh A G AW il o guastl RS . bbgg (el BN on il (sl et
Gl sliay (1) Qs Aad (1) astlh el () 1L gt A (¥)
ke 1) t A4SV clalbaaadly 3 siall iag .
clanll galll juc £ K S R O o ALIEY LAY LY S e
tle A) MRNA fod Llee Jal e 7l

(Ae ¥ v ): fudbeadl Jf peudl
o) Al Aik Ladld . auh b 2 (B) Lgad Al B8 (il i sal g ¢ (A) dad Abab L g g3
ghall dhie gy (O) g
Tadall ddual CiLaU ACEY )l e
PRl g Ll e o8 Adtadt kY L Ly
£ heall A5 ol faa L7

E‘ga‘gl: L iy (A_B} b Adad Addia 5 3 Jladiad W L2

i h) Poe JSARES L |
el LAl sl Dl gesadll LY !

L) {:_.é Al .Y If

|

|

:&La:l_ga.uhdu.d\ O ¥

130

g




r..-jt;ﬁi\.——t

@ plad Al Ay Al B4l el u% ey
e
e L £ ot ) "“‘”w!‘ C,)‘M uLl,..Jd_,H,aL,,fL.uLL.:: 4]

gl a gl © el

e#..ﬂ./a\/\\f:‘c.ﬂl.‘-_‘ﬁ ¢ g\ J\}-U‘)ij"’-’w“ —-——.&LJ‘Q

o

e (M ) cladladl g pama

_.___._.‘__,___.,——————___.—-——'_'_.__'—._-_- ———————
L&-““(dj‘k'l} “y_\ uvs..tu! ,bh&ﬁﬁ-ai(w)d:ml d._uall( )@J_;,! b Al ase A.,ha.q-\

-
fod v
\"—' 7 \'-‘I-\J-.

EERES J_'l.}q&uganaa-j'} sl U‘“ La 34 ) dﬁ.l\ UJ‘ULM.M'I LL\‘!'I J,.;!.'I
.L;J_;&..l‘.dg.pai;ﬁ Umwm_,umm =3

. eyl (3) . Addal S B L AR el gl paadt
e | M@@tm‘ﬂwt@ﬁib&g@gmﬂx.v
Qe O L Agge )l ssd g . plall plad . Aot 550
gl a e et g mp il S8 - ¥
. clalh sada s - ()
:ansjhi‘gin.iﬁ‘,_ueﬂ”se.ﬁ
l DNA 5 oSes -2 . RNA 5 06dsx (@ . RNA . -C}_i-‘l_j#.;l
L_ D Py ) Aslass B Alad (g S Shesall b A9 i SN S -2
ll s .{;M»@ .AT? .i_
A8 Apeall ALl Jelds 35 5e -2 . NADP™ &
mwd;)&mu,s;u‘.umvoemuﬁmym 5 P
0 . B.z A AB(D
| AABBRr sl k) b 880 L% o sl 1 2 Y
\ T LT e L 14
:?mujm_,&&_;ﬁ\uuhuuujﬂh o]
. IgD .8 JIgE ¢ TgA 1@ |
1 5l gl S puad b Al e a8
. Agsls (3oAl L2 RECED CAA g ol e Atz

¢ eyl pri (B Ay sl ol gal s N

y Y v . o ¢ d

.____.d—-—__._.___—.._._._-a_._‘

(idle ¥.) zi B

((wldte 1) :E'.ngaanDNAwL@a‘.«d@g@!gRNAﬁyMi@ji&bﬂ\bgL'_Ulé.:u
|l ARkl LY JRUT vl T
|( e &) gie L Fhs i iy el e B A e ashie

L-a--'l i A.I—uw_..Jl L-ll-:pa-dyo)ﬂ.!‘ ""j).l ‘_'lhrh‘ ;_.f Lg,\.. LTS ‘-J_ju'l —’w\_:u J...:xh. ,IaL.....L\j L;k*_s.,a ?""‘GL, lj
{ wlatte 3 ?L-a.“l‘ {f‘ll il ﬂw.‘l'l l.JLu::\.\ﬁ'I ol

L.:‘| 5.:5-_.&,4.9-:1 m“a

131



—Y—

Q:Lq‘)J-DV)
Labke

‘)

A

{
(

Yood plad () Jlasyl ol el 1 B Anla) agll) ¢ i Al ;}

(Al o) =t calldl )yl

- gl P Agnlaaiy) 5y Lghada® i Jal sl pazs A -

t el sl clatuolll Leg e b ( oills 4l ) CO, sl cble i Gl L
.(dhﬁ“}i%y}@@i&ﬁﬁaﬁﬁbﬁ.\

e e dhe G210 ]

u,':—. il Sy L
§ QS dals 8 Lgaleas wa PGAL @liija s eV
AR At ol el o 1 o S LSy () cllpalill Agdall 5080 39 g
. AABB .Y . CCAABDb .}

= e X I T SYE
| g ANy TR USSR e e s s

(e Y1)~z B
dun i eas) adillg Al adal Ades o )6
. Lgda (S alaadad LY g LY g psS A cinsl ‘
s il Lea S Al L
., Alagend) Lk Ao Ao LY . Al Ly
s pmad) B alal gl Joshi saf asiall AU e g
.Pﬁu?élgpﬁtéﬁlgé-tm@'leb‘g.’f ¢ palall AUAIL 3 gealall Lo

(wle 1)
(aw:w)
(t-'JLR}tGA)

(Ade Y4) =5 pyeeldd e

. JSS Almalf aliil s hdeall gl el o 008 N

PRI T .
:Mﬂ‘w&;hﬂ\:ﬁyaﬁJﬂliﬁiﬁi.t =

£l Alelal) wlige gl be Y ¢ 5abll sln adi gl )

(ckote n)

” (Ao Y+) = Lol

lies Whias 51 oo (O g2 Apes 43315 ) B 4 Aadg 58,5 sl J2 gos
_L,zciasmx@imtwmwoimm}‘(@Jiwugimm)owwj
Chait @a 2t
LAl g Jaol o 08 Al 5okl LY
Craddl cizalad At okl LY
gl ghsiall el Aldanall Agiadl (kN LY

s A AL gl ¢ el oo el 2 DA G @
b s il Aol glod La Y HNE ER AR i - g il LS T s -

A lathodls 8 gesiall g g |~

o DIRA AT gl bl - el gadtl) 3850

132



L5 B o8 = e~ v i e e g e

| AT
.._.-l-u:.'."_i L;l.l-..".;'.'us_' :‘-‘,....:.__:;d"'. \f:l’z" - {_‘-‘“"'!

22010/6/ 21 ¢ g

iadte (100) chdad ¢y

, ks Al (Aaed) oo wad Aol (250 3350 Dk ses Anadta
Mg Ll Ll \:J - GO RIS | R L'-_,i\fl sl

)t A e
LAy s B el glSa A (%) B aun o dagouall LYl A
f sl ol Abas 8 A el cole sl s e -]
SIS T e NADPH ATP D
jSale s NADH .2 NADH , ATP ¢
s chisd) i) gt il (A S A0 5kl £ D
R limal .3 Jay S (S sl
+ ey Alad o b U e o e Y QN 138 O Ay Abcd ik 3
0 .3 AB @ B .o Al
b A B e AN Jiadl B ASadl g i (B s pa gt ooy gl Apesd L 4
180 3 | =2 5 1:2:1 @) ° 3tk
t AL e cdlead A ganl Al Lo 5
sl (Y Ligadl .z sl L 8y 3 el el A
Do Oheady) puand o RN Weandl (B3R 12 Lo ) o ERY -6
Za s kil Ll (O A
: A (0 RNA i dusma paball 1335108 25 7
HN; -2 HIN .z HN (& HN,
D opS ) pallad g (85 Y AT ga gl B
sl e 250
L5 05 U R R e
ol Sllee Jaea e Bélas 2
088 fuall 3 ATP £ -2
s e 5y el pliact) g Ll el LAY pales A LS 2
B . Gzl T BRE) el S a1
s pall B SsS sl s sheen (B 5 AVl cliga gl ppan 10

T bl s NS AT

133



. s 4 O T | % an AN LT e T PR L T
ot S‘./;_.ﬁ 2010 slad Axiad ':,_}_‘__| § alims A 2l
Gz e — e |
T i
(Lo 25) A8 D
i
Coisie gy sy gdiiEle o by Aglagt BT L8 5 a2 Al LSS g LS BrE R
[ s . l
Goan 3 s aal deadl Teta s Aot Losssl 8T o )8 1
P O R Ay Sl Adibut W jdeadst g U S |
il e s e wedis 48 kAl clisliaal La 2
i o5 sl Gilgill s e oo il 8 Al B uedd ousted |

(s 6) b b pliall  Agabal L gl o0
L Adal L3 Kipdis o35 S 2 Ay )i Lo 1
[lenc) sl Bl 3 ATP s U ye o a3l
J;J(Mni.}i;ﬁé)_,amwsuéwu;aﬁﬁ,axjfnua}ag__.mjchﬂi@J..s
Lj_;glgL,MJUL},.I:u}am”maﬁwmﬁjﬁhﬁpmggfmupgm
(e 6) el ool e 08 Alinal Lo el oS 1 5 ot o p
.Fmdp&mfjgm&g@}gub\u.z

(el st B ey pdd a3 e pie gl A Ja pa3iul )

(L 25) st (sl

el e Bl sl (e Asnng i il AT e i

- puad (B sl Shany Sy pdl) Lpasiied A L.y ?

, Raad) (8RN Clu g il ol el Aadlas o5 S g 2 Z
o s 3 ) ol g gtaad g8 oo

(QL.)ILE}

,(cgwl)amwiwdsrum,]
.{EUJ'Ew)dpj(gujudps)-;wsummu Eo
.(5.4.3.2L1)313J91,-L§,-4Jml.au5;39ng:s&.3

{@LJLG)

\l( e 6 ) L pai 09 Balg Ay S0 g SN plall ol 3 YA glsd g

| . FREERN SETE i Yol %--%‘_HEI' _'\.G:L__i_.i. :J-:'-‘|I :_J_-:, 3

134




! i ) \ ok FH I
o pacat B 20140 Al *a—;-»—»-}i' pad iy Al - ‘
- I
o N et |
] oidis 6) L el AU D Asabl g Aaal Jlaad 2 st daig] s Ko W - TR P |
i s 45 5 = = Ak
1

| e e T ey = . . - . 3 %
I = CAbLal Az s B 0 - T A e ‘-!'.':'E =4

Coda ) oo 3mS e July o S (o pe el ¥ L Al b o |
Ligs o 200 3 pasedlsh il anbll s shoadh o Blial yoay .2
llaall 58 al8l) ) e Al B3N 8 el has p81 53 -
Lt L a3 ) B g 1 g bl g5 Y 4
(ke 6 ) AZF ¢l 3 oMl 2 ol Bale 1 s o S Rl L

bk Ladaa o s of @idall o g gl oa pell 1B (580 1 SO k)

(clte 10 ) & ppealsdl Jll
((wlole 5 ) Lua Py s Apetd] g sa Jal 5 al) il yoe Aalis ppues b
Lol Aty Lgieat) o3 ¢ Apuiial) il guaga g S 253 Qo] pis Le Gan gludyl B 4 Al 445 o
(cls 3) A S0 2l AN Ykl Cia 1) AR Glead¥) eVl i LT 5 A8
gl 138 oe Aadill cdaEY L 2
- s ekl lae Jal pa s2a] A SPIAN Jadl) Al pa S T
Ll Lgadlgi e 2 Uaall sds daad oo -1

(it )

(wlte 10 ) @ Qe o adl
psmnzns S Gl 1o Jan Lagilisng puinlly (S5 S (L}l (g plgll a2l Aasi g s (e |
Cthaall U8 B Gl Aide e 5l sl jd Alad iy 0lsB e 0 piles day O TS Do
(elde 5 ) bl LS el el |
#lian Aladyg (s e Llas oSl 0a %25 . gdle sadus OB L (n Ab 433 %25
cnda g M e o s GUY) @a %25 pliday Aadas O 8 (n Al ) %025
A g5 ead o sl b
(1 e Pl sl Aleds b el il e 0! )
(el 3 ) Aallosih 3 e Al 2 el il ] s Aoy cladkiasly 3 bl s 2
(o= ) cdadl sl AN oDl Ba ) oS LS TS T

135




g oF Y b ot

‘"\071 ..r R 8 TR ‘ﬂ -i.: o G\b"‘:’;

ool £ 40 0 g 3 ol pleds LptR

ol Lt Bt

e g (il t Ohoaidy) Baa Lohaadl LS \
— e = 1"1?\9'1‘““'1

2011627 o) ¢ fiths podd Lote (100) cldla posaa e 1,50

Ja3d Lada m)u;wlamiu_u)&ﬁnw1 s el

S

E_ L'Lx.a.LL.svu::Hui "iu..ﬁ_gukiuw\im_ﬁunp.am'l'l.&dﬁu dj\ﬂ?“"‘ﬂ']

(oot 10 ) ¢ J il el
s Aulay) e b ot ol A x ) o o Ragaaal Alay) )
D s st 02 s aeadly bisg il plkS L e Aty il A3 GG 3 waadt 1

cdald o il g8 s £ shudh 23a3e
J'Lh.\-h”ld.l__)h{_,&é&w_: Jsaby 'ﬁgwgﬁwdmwﬁ&hj )

R SAke sl e Gopaail o AN

b AShsad ( ATP ) Gt 22 ngNADPH)U.Mﬁ% Dgaad 2313 oils Al A
144 . g I 16 .1
o 08 L cl i )4

A ) anl g a0 plS s 88 22 0 el o8 5 (B Jafiedl el aanl i

Cilamdh W) aasll e it el gmandl 3 IRNA b A gl 220l Julsd 55
s oy Oubi e ity Aygadd fue ) QU B ISy o (A WSS 3

\ gl Lo Lasall .o Ay ol HE N

:(j,.:.hopi@;‘igls):i.i Suathal o ALY o 6

FETWL LT U I Al 2 VAN RIS, T sl
¢ o Loliall Lot o pBi S0 IS e

S IR sacbun Ty o atie Tg - Lz io o)

- n Al 5l Ayl 2D ga Ukl Qs

o giat gk 4.3 38,0 2l bl TSH.

FreShnal a3 & e

Dl o whenall o528 Asin 5 ile ey g Ai2el padl o -

BET TR e e (B 5 asd - pmasn 523 )

T A (TiRRG“aa),.,mﬁ ok ‘gaé}‘\-kaha-uléﬁjﬂmh_.icmlwlﬂ okl

Tern ; tRaa . TRga - TiGa i

136



A

2011 PRA TR Tkl pslal Ciaga Al gl
b (Lols 25) 1, el
4) GRS ol Tyt g B B Ly At 0 eSS plof s s i gy ol

4) A0 S T Cum (gl DA o s S op 0B e

o) il A Lag sian 8 21303 { s Al ) €Oy s Dol l

A A3 A ) FIECURAPP BUS G
| C0; 3 15 glisi ga (A4l GRS PGAL s s 8 2 '.
A g S Y
.ﬂmxwwlﬁbu}slujjpﬁwm@umj
-&aﬁnwtﬁs{mRNA)hw;uss(A}ggm a;s_@s_;,a,;,,.hg:-..ab,léug 2
 Rlas Al Aytih LS g gl Lo Ny ol by 3
LA ) gl B duelt skl 4
T Ailas 3 oo #l s s e gl B JSd . 2
. ahaa d8 g asa g pmasil Llo B gilga e 1
A A ya B Agagiasd) A 0395 ¢ A8 -2

(i)

(;LATJGZS)E_’_LJR_:‘JL;}"!_}:-_Q
wd&ms&qu}maﬂunﬁﬂx,i
s lagH 1
A ol AN o Ay ol 8 Al a2
~ .WML.J%M‘&MFHAB
: Agnygped) G op Jadfassh i o
A s g o L 2 bkl Bl a1
=‘a}ii&iydéeuw}!@weﬂi@gﬂwﬂ“@&&‘yW-” -
{ e eyl ol B3 As) g p3n el A 1 '
.hhﬁ!blhqéoﬁgﬁyg}}&&iﬂy@w{CO}tATPKNADH];MJ‘}:}J:&,?SQ
¢ b Ui ssleall JeS Ji 0
.(4‘3.2‘1}*5515&;@1@51,1
oeldd e {2 e 1) @ﬁbmdﬁm@‘émj_mu.z
g LA s i e dam g peod La 3
o i s g al

lgelyd onuily lugil @SR T [

N Laendt o 0 Siug wdB g s e

BN
dhah A mdall

137



-
2

oo 3 -\_.\.
2011 el £ i Al pgbl Cins Al ol
' (Ll 25):zd 0 iy
( Aale § ) Ll g4 Al g sihadl FL\-‘\_—}M‘ Pl B ety dasa e At Lo p 800 4o Pt PO R L BT 4

~ Ml-%v;ﬁltﬁi
] (C.'L-\jfas} Agyuﬁﬂeyyjﬁqiﬁzs\imﬂﬁmmajj ]

WS _"-,_/,E.\,f-.‘l Zak il el b b

shad el Ay ~
| i L Bl Agdaszall e ped 340, I

.Gu_mtlasﬂasu.z
(ks S) :qﬂ_'-M.\'IJ\"I‘vSﬁ-"wﬁQuikjﬁg-:u"ijhﬁ.glz_s.\&-dﬂqm;ﬂgawajﬁjﬁn.g
KPP B ANTRNT b G L3 pind
Gad A cuadl Aiad okl L il 83 e
-wdﬂwiwh.ho@uwﬂwmgaww-s
L Agpadd) sl e ST g 2
,auaeaj.wa.ﬂmm,yég,,h.mb@@ms
(hadle 4) R pli) p Lty - pandl Ga Pt Lt S0

(ol 6)

.hsémm‘_-,s%aﬁawxulc_wgm&?@\mm;umﬁmn

(chdts 10) zopualdd sl
D AGY e 8 o i 1l A
CUAC s i C 5aslid Jaa A Soell Plaf 1
Bt D day el Qpasd I B 2
.Mewdaﬂsﬁmﬁm@g@umjﬁ;m‘w&uﬁmm.3
L oA L iss o 4 g
(b)L‘.l}m-U""llﬁafﬁuﬁnmﬁ(v}jﬁ%&iW(B)CL}EI:‘JL‘J&;':'LQQ;—“EJH;W'U
-%ﬁywﬁuicz—ﬁimvhﬁ‘@-"—'*l:Jﬂ-uldfﬂd»ﬂﬂ}‘u}ﬁewﬂm(v)tuﬂyhb
.wwu&gﬁﬁgﬁwtﬁlﬁﬂ-12@7‘3"0*6515-:5,!:;“-"6
) Ll gl A L w2
(G0 10) st o)
(wilsle 5 ) @ﬁpwwﬂsmbﬁﬁjﬁﬁlwdwiﬁcu}ﬂﬁb(a&]MJMJ:—JEJJH'-"
L,J’eaﬂlc»-emJﬁmc@wﬁ%ﬁuﬂ!%ﬂweﬂ&iw&@é(B)HﬂAM%

(eole 4)

(wlale 4)

( gasts)

O il L 2 . ddsgje dash 2 s o S0 Aaggat b0 sl ¢ Aagh
( ghdie) L Aty 2 . Cuhls s LI o S5 dpeshal A 2

Ll G v Ll eilped (2 L2 €

138



52 (1.3)
59 (1.4)
60 (2.4)
61 (3.4)
61 (4.4)
62 (5.4)
65 (6.4)
66 (7.4)
66 (8.4)
69 (9.4)
2007 /
2011
1 (10.4)
/
72 2006 (11.4)
2011
73

(12.4)

139




74 / (13.4)
74 2007 (14.4)
75 2007 (15.4)
75 2008 (16.4)
76 2008 (17.4)
76 2009 (18.4)
7 2009 (19.4)
" 2010 (20.4)
8 2010 (21.4)
78 2011 (22.4)
79 2011 (23.4)
79 2007 (24.4)
80 2008 (25.4)

140




80 2009 (26.4)
80 2010 (27.4)
81 2011 (28.4)
81 (29.4)

2011

2007

141




63 (1.4)
Surface chart function of Microsoft Excell
64 (2.4)
67 (3.4)
Surface chart function of Microsoft Excell
68 (4.4)
70 (5.4)
2007 /
2011
82 / (6.4)
Surface chart function of Microsoft
Excell
83 / (7.4)
84 2007 (8.4)
/
Surface chart function of Microsoft Excell
85 2007 (9.4)

142




85 2008 (10.4)
/
Surface chart function of Microsoft Excell
86 2008 (11.4)
/
87 2009 (12.4)
/
Surface chart function of Microsoft Excell
88 2009 (13.4)
/
83 2010 (14.4)
/
Surface chart function of Microsoft Excell
89 2010 (15.4)
/
90 2011 (16.4)
/
Surface chart function of Microsoft Excell
91 2011 (17.4)

143




114

122

123

124

2007

2011

144




1-7

8-49

24
30
31

49

145



50-57

51

o1

51

52

52

56

S7

58-91

59

59

59

60

65

69

71

73

92-103

93

93

94

95

96

146




97

98

102

103

104-112

105

109

113

139

142

144

145

147






