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"Scientific Thinking of the Teachers of the High primary stage and its

Relation to the Scientific literacy in Bethlehem Governorate"

Prepared by: Safa Ali Jumah Nawawreh
Supervised by: Dr ziad Qubaja
Abstract

this study aimed at investigating the level of the scientific thinking of the teachers of the
high basic stage and its relation to the scientific literacy in Bethlehem governorate.

The study sample consisted of (138) teachers (males and females) who were selected by
using stratified random sample to present (39%) of the study population which
consisted of (357) teachers (males & females) in Bethlehem governorate in the academic
year (2012-2013).

The researcher used two tools. the scientific thinking test, and the scientific literacy Test.

validity and reliability for them were achieved. To achieve the purpose of the study;
means, standard deviations, independent T- test and one way ANOVA were used.

The results of the study were as the following:

The level of scientific thinking of the teachers of the high basic stage was moderate.
There were significant differences at the significant level (‘a < 0.05 ) between the
scientific thinking means of the high basic stage teachers due to gender in favor of
females, and there were no significant differences at  the significant level (‘o < 0.05)
between the scientific thinking of the teachers due to experience, qualification,
specialization and the kind of school.

The results also showed that the scientific literacy level of the high basic stage teachers
was moderate. and there were significant differences at the significant level (a < 0.05)
between the scientific literacy means of high basic stage teachers due to specialization in
favor of the scientific stream. and there were no significant differences at the significant
level (0<0.05) between teachers scientific literacy due to gender, experience,

qualification, and kind of school.

the results also revealated that there were positive relationship between scientific thinking
scores and the scientific literacy of the teachers.

In the light of the study results, holding annual training for the teachers of the high basic
stage that focus on improving the scientific thinking of the students and teachers. and
doing studies in scientific literacy and scientific thinking domain in other specializations
to show its effect were recommended.



1.1

2.1

3.1

4.1

5.1

6.1

7.1

8.1



(2001

)

(1989

X

.(2003

)

1.1



.(2001 )

(2009 )

.(2005 )

(2001 )



(2002

(2007 )

(1992 ).

(2005 ).



(keith, et al., 2004) .

(1996 )

American Association for the AAAS 1989

Advancement of Science

(2003 ).



(Maarschalk, 1986).

2.1

American ) .(AAAS ,1991)
NationalResearch ).(NRC , 1996) ( Association for the Advancement of Science

.(Council



3.1



(a< 0.05)

(0< 0.05)

(@< 0.05)

(a< 0.05)

(a< 0.05)

(0< 0.05)

(0< 0.05)

4.1



(a< 0.05)

(0< 0.05)

(a< 0.05)

(0< 0.05)

5.1



10

6.1



. 2013/2012

(2007

11

).

7.1

8.1

(2000 ).



12

1.2

2.2



13

(2003

)

(2007

1.2

1.1.2

)



14

(2001

(2004)

(2001

(2006)

(1997)

(1973)

).



2.1.2

(2008 )

(2008)

(1984 )

15



16

(2007)

(2004)

(2001)



17

(2002)

(2005)



18

3.1.2

(1992)



19

.(2005

(2005

5.1.2

)



(2005 )

(2003 )

:(1984)

20



(1997 ).

6.1.2

(2006)

(2003 )

21



(1997)

22

(2001)

(2004)



) (

23

) )

(2003

).

7.1.2

8.1.2



(Miller 1986) .

Literacy (2000)

:(1989 ) "

Association American (1989) “AAAS”

“ for the Advancement of Science

(NRC 1995)

(2004)

24



(2003 ).

(2000 )

(Hinman,1999)

(1998 ).

(2006)

25

9.1.2



10.1.2

35

(1990 ).

11.1.2

(2004)

26



(1996)

(Millr,1983)

(2000)

(AAAS)

27



(2005 ) .

(showalter,1984 ) ( ) (2000)

12.1.2

(showalter,1984)

- (Collette& Chiabetta, 1984)

28



(2004) (Miller.1983)

(2006 Gabel,1977)

13.1.2

29



( 2004 )

(Showalter, 1984)

IINSTAII
(2000)

- (1989)

30



31

(Choi, 1994)

14.1.2



%90
%85

1986

32

15.1.2

"NSTA
.(2003 )

(Elting, 1993)

16.1.2

(Grafield, 1998)



33



2.2

1.2.2
(2011)
(225)
(0< 0.05)
(2011)
{ 1}
}
{
(2010 — 2009)

(32)
(31)

(0,05)

34



(0,05 )

(2011)

(69)

(2010)
(74)
2008/2007
(36)
(38)
(2005 )

(2010)

149
36 41
37 35
2011/ 2010

35



(2757)

56

36

(2008)

2008/2007

(2008)



(100)
(2007-2006)

(706)

~4.59)
(57.24) (5.12)

37

(2007)

(2005)

(1618)

(18.32)

(2.43



(31

38

:(2002)

(2000)

(182)

(1999)



(36) (29)

(1998)
(168)
(88) (80)

(1995)

96

39



(17)

(64)

(1992)

(64)

(1991)

(56)

(33)

40



(Rowicki & Reed, 2009)

(109)

.(1982) (Okey)

(Yurumezoglu & Oguz, 2007 )

32

41



(Tunutkan, 2006)

( )

(180) (300)

(6-5) (120)

(28)
(Kral,1997)
(240)
(Lawson)
(Combinatorial)
(Collings, 1994)
12

(17)
(12)

42



(Yurmezoglue,2007)

(12) (20)
.(mugla)

(Constructivism)

2.2.2

(2011)

(797) 2012/2011
(211)

(10)

43



.(0.818)

(2011)

2011/2010

(2010)

(32)
(312) (26)

(%67.9 (%42.8)

44



(2010)
(93)

(%80)

(2009)

(42)
(30) (39)

(2009)

(22)

45



(2009)

2009/2008
(%75)
(2007)
(13) (26)
(13) (13) (26) (850)
(2007)

(278)

46



(2006)
(274)
2006/2005

(STS - - )

(STS - - )

( Science- Technology- Society) (STS)
( - )

(STS)

(2006)

47



(177)

(100)

(2006)

(330) (21)
(%75)

(2006)

15071 2004-2003
(1173)

(a< 0.05)

48



(a< 0.05)

(330)

.(2005)

%3.2

(%61.90)
(%61.24)

(2004)

.Science-Technology- Socieety. (STS)

(%61.24)
(%61.24)
(%75)
(9660.90)
(150)

STS

49

(0.95)



(2004)

(200)
(62)
(2004)
(366)
(2001)
(217)

(196)

(84)

(49.3)

50



(1999)

(54) (23)
(18) ( )
9634 %50
.(1996)
(8) (2418)
(1992)
( - )
(138)
(1992)

(101)

51



(16)

(1991)

(216)

(1990

(537)

(Bose, 2012)

(Bostwana)

(Gaborone)
45 -26

52



2009/2008

(focus Group)

(Ergul,et al, 2011)

(119) (122)

(Bacanak& Gokdere, 2009)

(42) (90)
(35)
(0.80)

53



(Change, 2008)

13-12 1539
. %49 %51

a< 0.05 .

(0.01 =q)

(Elliott,2006 )

(19)

(Chin, 2005 )

(138) (141)

"TBSL "

54



(48)

(Akgul,2004)

(20)

(Kelley-lowe, 2004) -

(nature shift)

(178)

(Rubrics) (41)

55



(nature

shift)

56



2.2.2

( )
( )
(1992)
(1992)
(2010) (2008)
(2001) (2004)
(2009) (2006)
(2007)
(1991) (2005)
.(2008)
(2006) (1992) (1996) (2011)
(2011) (2006)
.(2006)
(2005)
(2011) (2010)
(2004) (chin 2006)

(2005)

57



(2011)
(2009)

58



59

1.3
2.3
3.3
4.3
5.3
6.3
7.3
8.3
9.3



((1.3)

(357)

201372012

60

1.3

2.3



:(1.3)

357

191

166

(%39)
(140)

(2)

(138)

61

(2.3)

(138)

3.3



:(2.3)

39.9% 55
60.1% 83
100% 138
23.9% 33 5
24.6% 34 10-5
51.4% 71 10
100% 138
8.0% 11
71.0% 98
21.0% 29
100% 138
54.3% 75
45.7% 63
100% 138
89.9% 124
10.1% 14
100% 138

(2011)

(2011)



(2000) (2002) (2008)

(32)
(32)
(16)
(12)
(5) : %70
20
(0.87)
-2
(2006) (2004)
(2010) (2007) (2006)chin
(36) (12) (58)

%60 . (10)

63



10

(5)

10-5

20

(0.89)

64

(12)
%70

5.3
1.5.3



SPSS

One Way )

(7) (6)

(Pearson Correlation)

(t - test) ()
.(SPSS)

65

7.3

(ANOVA



66

1.4

24

3.4

4.4

5.4



67

(1.4)

14



(1.4)

52.1% 1.48 417 8.00 1
54.2% 151 3.25 6.00 2
61.0% 1.52 3.66 6.00 3
62.8% 1.34 3.77 6.00 4
73.7% 1.37 4.42 6.00 5
60.2% 7.21 19.27 32
960.2 (1.4)
(60.2%) (19.27)
(73.7%) (4.42)
(52.1%) (4.17)
2.1.4
(5-1)

68



1.2.14

(a0 < 0.05)
(t-test) ()
(2.4)
(t-test) () :(2.4)
()
*0.04 - 5.22 1821 55
(0.04) (2.4)
(00 <0.05)
(4.86) (19.96)
(5.22) (18.21)
2.3.2.4

(a0 < 0.05)

69



(3.4)

One Way ) -(34)
(ANOVA
6.03 18.09 33 (5)
5.10 19.08 34 (10-5)
4.49 19.90 71 (10)
(3.4)
.(4.4) (One Way ANOVA)
'(4.4)
()
37.65 2 75.30
0.23 147 2546 | 135 | 343777
137 | 3513.08

70




(0.23) (4.4)
(a0 < 0.05)
3.3.24
(a0 < 0.05)
.(5.4)
One Way) :(5.4)

(ANOVA
6.81 19.90 11
4.86 18.71 98
4.79 20.89 29

(5.4)
.(6.4) (One Way ANOVA)

71



:(6.4)

()
55.74 2 111.48
0.11 221 25.19 135 | 3401.59
137 | 3513.08
(0.11) (6.4)
(0 <0.05)
4.3.2.4
(a < 0.05)
(t-test) ()
(7.4)

72




(t-test) ( ) :(7.4)
()
0.61 5.30 19.06 75
0.50
4.79 19.50 63
(0.61) (7.4)
(a <0.05)
.(19.50) (19.06)
5.3.2.4
(a0 < 0.05)
(8.4) (t-test) ()

73



(t-test) ( )

:(8.4)

()
0.08 4.80 19.51 124
1.72
6.78 17.07 14
(0.08) (8.4)
(o < 0.05)
(17.07) (19.51)
4.1.3
(9.4)
:(9.4)
64.8% 1.74 7.78 12 1
65.4% 5.23 23.54 36 2
63.7% 2.02 6.37 10 3
65.0% 8.99 37.7 58

74



(37.7) (9.4)
(60%) (65.0%)
(65.4%) (23.54)
(63.7%) (6.37)
4.1.4
(10-6)
6.4.1.4
(@ <0.05)
(t-test) ()
.(10.4)
(t-test) ( ) :(10.4)
()
0.81 0.22 7.47 37.87 55
7.82 37.56 83

75



(0.81) (10.4)

(a0 < 0.05)
(7.47) (37.87)
(7.82) (37.56)
7.4.1.4
(0. <0.05)
(11.4)
One Way ) (11.4)
ANOVA
6.94 37.36 33 ()
9.59 35.67 34 (10-15)
6.80 38.80 71 (10)

76



(11.4)

(12.4) (One Way ANOVA)
:(12.4)
()

114.64 2 229.28

0.14 1.97 57.92 135 | 782031
137 8049.60

(0.14) (12.4)
(a < 0.05)
8.4.14

(One Way ANOVA)

(4.13)

(0 <0.05)

77




:(13.4)

10.41 37.63 11
7.44 37.53 98
7.49 38.24 29
(13.4)
(14.4) (One Way ANOVA)
:(14.4)
()
5.66 2 11.33
0.90 0.09 59.54 135 | 8038.26
137 8049.60
(0.90) (14.4)

78

(a < 0.05)




(37.53) (37.63)

.(38.24)
9.4.1.4
(0. <0.05)
(t-test) ()
.(4.15)
(t-test) ( ) :(15.4)
()
0.07 1.80 876 | 36.65 | 75
5.94 38.92 63
(0.07) (15.4)
(a < 0.05)

(38.92) (36.65)

79



10. .41.4
(0. <0.05)
(t-test) ()
.(4.16)
(t-test) ( ) :(16.4)
()
*0.001 | g5 757 | 3829 | 124
6.47 32.28 14
(0.001) (16.4)
(a < 0.05)
.(32.28) (38.29)
4.1.5

80



11.5.1.4

(a < 0.05)

(0.00) (0.27)

(0.05)

(0. <0.05)

81



82

1.5

1.1.5

2.1.5

3.1.5

4.1.5

5.1.5

2.5



(19.27)

(2005)

.(2006)

(4.17)

(7.21)

(2011)
(2007)

(Yurumezoglu &Oguz, 2007)

83

JA1.5

(1.4)

(60.2%)
(73.7%) (4.42)
(52.1%)



(a0 < 0.05)

(18.21)

(1997)

(5-1)

(a0 <0.05)

(2004)
.(2006)

84

(2.4)

(19.96)

(2011)

2.1.5

1.2.1.5



(0.<0.05)

(a0 <0.05)

(0.05)

(a0 < 0.05)

(0.05)

(a0 <0.05)

(0.11)

85

2.2.1.5

(4.4)

(0.23)

3.2.1.5

(5.4)



(a < 0.05)

IA

(19.51)

(@<0.05)

(2007)

(00 <0.05)

(2005)

86

(7.4)

(8.4)

4.2.1.5

5.2.1.5

(0.05

(17.07)



3.1.5

(37.69 ) (9.4)
(%65)
(23.54)
.(8.99) (6.37)
(2004)
(chin, 2005)
.(1996) (1999)
(2006)
(2006)
(2009)
(2010) (2008)
(2010)

.(2001) (2006)

87



(a0 < 0.05)

4.1.4

(10-6 )
1.4.1.5
(a0 <0.05)
(10.4)
(37.87) .

.(37.56)

(2009) (2011)
(2010) (2006) (2007)

(2006)

(2004) (2007)
(2007) (2010)

(BACANAK& Gokdere, 2009)

88



(00 <0.05)
(0.14)
(2006)
(1995) (2011)
(00 <0.05)
(o < 0.05)
(37.53) (37.63)

.(38.24)

89

24.1.5

(12.4)

(0.05)

34.1.5

(13.4)



(2011)

(a0 < 0.05)
(a0 < 0.05)

(36.65)

(00 <0.05)

(0 < 0.05)

90

44.1.5
(15.4)
.(38.92)
5.4.1.5
(16.4)



(2004)
(2006)
.(2004) (2006)
(1990)
(2006)
(00 <0.05)
(2006)

(2009)

91

.(32.28) (38.29

(2011)

(1999)

4.1.5



(2007)

(2007)

(2011)

92



93

2.5



94

.(2011).

.(2009).

.(2005) .

139

.(2005).

.(2001) .

.(1998) .

.(2006).

.(2005).



95

02

.(1999).

.(2000).

.(2005).

.(2006) .

.(2009) .

.(2004)

.(2010).

225-220 (1)2

.(2008).

2012/10/31http://s0s0.com/vb/showthread.php?t

.2011).

.(2001) .

95



(35)

.(1997).

2)

.(2010).

80-75 (1)8
.(2010).
(17)
.(2009).
.(2007) .
35-7
1 .(2002).
.(1989).
.(2008) .
( ).
.(2003) .

121 -115 (1)10

96



()11

.(1990).

.(2006).

.(2010).

.(2007) .

.(2004) .
.(1996).

.(2000) .

.(2008).

.2012/10/19 www.ziedan.com .

.(2005).

.(2006).

.(2008).

97

123-111



.(2002).

.(1989).
5

.(1998) .
.29-23 (2)1

.(1990).

.(2003).

.(1992).

(1991) .

.2011).

.(2000).

67-62 (75)2

(1973) .
22-11  (16)2

98



86-59

.(1989) .

(1991) .
(50)10

.(2006) .

.(2007) .
.(2004).
47-37 (3)7
.(2003).

.(2001) .

.(2004) .

.(2007) .

.(1999) .

(85)

.(2003).

99



.(1992).
( )-

.(2009) .

.(1984) .

.(2011) .

1 .(2005).

.(1995) .
( ) -

.(1996) .

(STS) .(2004).

.(3)5

.(2006).
.(500-485) (2)33

.(2001) .
.(2011) .

. 707

100



.(2007) .
.(2001).

.(1996)

.(2001).
.(2005).

.(2003).

.(2002) .

.(2000) .

101



Akgul, E. (2004). Teaching Scientific Literacy Through A Science Technological And Society
Course, The Turkish Journal of Education Technology, 3(4).p. 231-236.

American Association for the Advancement of Science(AAAS). (1989). Science for all
Americans. A Project 2061 report on Literacy goals in science , mathematics, and technology
. Washington, DC.

Bacanak, A. & Gokdere, M. (2009). Investigating level of the Scientific Literacy of primary
school teacher candidates, Asia-pacific Forum On Science Learning and Teaching,
10(1)p.1

Bose, kabita (2012). scientific Thinking in Elementary School of Bostwana: It possible?
European Journal of Education studies 4(3), 2012.

Bulletin of Science Technology and Society, 6, 195-201.

Chang, c, (2008). Development and validation of the computer Technology Literasy, Self-
Assessment Scale For Taiwanese Elementary School Students. Adolescence, 43(171), 623-
634.

Chi, Chin. (2005). First-year Pre- service Teachers in Taiwan — Do they enter the teacher
program With satisfactory Scientific Literacy, and attitudes toward Science , National
Taichung Teacher College, Taiwan.

Choi, k. (1994). The perception of Korean Science Teacher And Students Regarding
Teaching and Science “STS” Thems, Umpublished doctoral dissertation, TEMPLE
UNIVERSITY.

Collette,&Chiapptta. (1984). Science Instruction in the Middle and Secondary Schools. S.T.
Louis, Tornto Time Mirror, Masby College Publishing.

Collings, J. (1994): Some fundamental questions about scientific thinking Research in
science and Technological Education, 12(2): Pp 161-174.

Elliott, p. (2006). Reviewing Newspaper Articles as a Technique for Enhancing the Scientific
Literacy of Student-teacher, International Journal of Science Education, 21(3), p. 1245-
1265.

Elting, R. (1993). Linguistic content analysis: A method to measure science as inquiry in
textbooks, Journal OF Science Teaching, 30(1), p. 121- 133.

Grafield, E. (1988). What is scientific literacy?, Science and Culture in Europe, London,
Science Museum.

102



Hinman, R (1999). Scientific Literacy, Revisited phidelta kappan, 81(3),p. 33-35.

Karl, E. (1997): Scientific reasoning and achievement in a high school English course.
Skeptical Inquirer, 3(21): Pp 34-49..

Keith, T, Carolyn, p, Pauline, S and Michelle W. (2004): Cross-age peer tutoring of science in
the primary school Influence on scientific 1 anguage and thinking. Educational Psychology,
1(24).Pp 57-75.

Kelley-lowe, M. (2004). Technology Literacy in the 21 Century Teacher And Student
Outcomes Of A Technology Program Model. PhD, Dissertation, University of North
Dakota.

Maarschalk, J,(1986) Scientific Literacy Through Informal Science Teaching European
journal of Science Education, 8(4), pp 353-6-360.

Miller, D. (1983). Scientific Literacy, Conceptual and empirical review, Daedalus, 112(2),p.
29-48.

Miller, J. (1986). Technology literacy: Some Concepts and Measures.

National Research Council “ NRC” .(1995). National Science Education Standards,
Washington, Dc, ). National Academy Press.

Rowicki & Reed, (2009). critical Thinking of seventh Graders. Journal of Research in
Education, 20(1),2009.

Showalter, M. (1984). What is united science education?, part 5, programs Objective and
Scientific Literacy, prism II, vol. 2(34).

Tunutkan,0.(2006). Readiness Related to scientific Thinking skills,” Journal of Distance
Education- ToJDE, 7(4), Marmara University Istanbul — Turkey.

Yurumezoglu, K .& Oguz, A. (2007): How close student Teachers Educational philosophies
and their scientific Thinking process in Science Education. Research in Education, the
Mugla University college of Education Turkey.

Yurumezoglu, Kemal (2007). How close student Teacher Educational philosophies and their
scientific Thinking process in Science Education Elementary Education Department, the
Mugla University college of Education, ayseoguz .mu. edu. Tr.

103



Ergul, Remziye etal (2011). The Effects of Inquiry- based science Teaching on Elementary
School student? Science process skills and science Attitudes Bulgarian Journal of science

and Education policy (BJSEP), 5(1) 2011.

104



105



(1)

9911

106



()

() 10 () 10-5

() ()

()

107

()

(

()

)



108

(8)



109



110

-10



111

-11

-12

-13



14

(6)

-15

-16

112



(

113

)

(

(
)
()

)

-17

-18

()
()

-19

-20



114

(6)

-21

-22

-23



115

-24

-25

-26



%75
%82

116

(6)

-27

-28

-29

-30



117

-31

-32



-17 -1
-18 -2
-19 -3
-20 -4
-21 -5
-22 -6
-23 -7
-24 -8
-25 -9
-26 -10
-27 -11
-28 -12
-29 -13
-30 -14
-31 -15
-32 -16

118

(2)



(3)

9911

119



()

()

() ()

10 () 10-5 () 5

() ()

() ()

120



.10

A1

12

13

14

15

.16

17

121




18

.19

.20

21

22

23

24

25

.26

27

.28

.29

.30

31

32

33

34

.35

.36

37

.38

.39

.40

122




41

42

.43

44

.45

.46

47

48

.49

.50

51

.52

53

.54

55

.56

57

123




.58

124




:(4)

-41 =21 1
-42 -22 2
-43 -23 3
-44 -24 4
-45 =25 5
-46 -26 6
47 7 7
48 08 8
-49 -29 9
-50 -30 10
-51 -31 11
-52 -32 12
-53 -33 13
-54 34 14
-55 -35 15
-56 -36 16
-57 -37 17
-58 -38 18

39 19

_40 20

125




(5)

10.

11.

12.

126




(6)

el ol oy
canpll Lzaly

Lg il pgladl 357
Lhadl ooty ddh sl

Al-Quds University

Faculty of Educational Science
Graduate Studies Programs

12/08/529/46lg 5 s :p3h
2012/08/11 4410

“{_'HAM-A:' \ P;Lh:lrl_g j—’u'_)-'ls'r :..l___)_._l..\.n Baludl E)n.ﬂau
cepad cug

u..n_n__ga._ghw
¢ femle Ay (Glai Ay, ¢(21012110) (éa..o‘..a.n Lgadyyg w!_g.zg.lc- eliua @ ALY ?_355

2lsing

ad st ASDIE g ant oy Alalaa A Libed) Aaudody) Aajall alea gaf oalall sl
"g.dh.“

DA bl Gaalaily lgne pslailly ohed 5)5S0al LUl Gaga Jiguds aSipnima (3o (oa 13
.2013/2012 Y Jeadll

ASiglad Gy aS oy 8L

augill pg L B a_ls

Faculty of Educational Sciences (|7

Tel 02-2799753 Fax 02-2796960 Jerusalem P.O. Box 20002 20002 .o eaall 022796960 56 02-2799753 oyl

127



(7)

Palestinian National Authority
Ministry of Education & HE
Directorate of Education’Bethlehem

st dandall dosil gl dhaliad]
(tledl bl g A il s ) 5
=) Cafaleill g Gy gl 4 ye

2500 /I /Z :ap
20128/ F:as)
21433/ sz [F 1385
Onayiaall dualidls Lsagsall Gujlaall Slpday gda
ceednyg Ay Agas
26 0 aall

udil) daala
7 ALy Ak Lad Galiy Ll 7 el a)slss (o plina Dllall Faga a0 pile Y
G Adiilaa B L) ula) Alsjal) alia gal alal) €83 :plsie Gl il
Agaledl) Aglanl) pu e Gl i VI e galal) an) ot 43BDle g aal

Al e

Fax ((0970-2-2744392) 84 /Tel(D0970-274127 12—

@ i ) M

al-OUDS
2 o o 9

128



61 1.3
62 23
68 1.4
69 (t-test) ( ) 2.4
70 34
70 4.4
71 54
72 6.4
73 (t-test) () 7.4
74 8.4

(t-test) ()

129




74 9.4
75 (t-test) () 10.4
76 11.4
77 12.4
78 13.4
78 14.4
79 (t-test) () 15.4
80 (t-test) () 16.4

130




106

118

119

125

126

127

128

131




"Abstract"

2 1.1
6 2.1
7 3.1
8 4.1
9 5.1
10 6.1
11 7.1
11 8.1

132




60 2.3
61 3.3
62 4.3
64 53
64 6.3
65 7.3

69 ( ) 1.2.14

69 ( ) 22.14

133



71 3.2.1.4
72 4.2.14
73 52.1.4
74 3.1.4
75 6.4.1.4
76 7.4.1.4
77 8.4.1.4
79 94.1.4
80 10.4.1.4
81 11.5.1.4
83 1.1.5
84 ) 1.2.1.5
85 ) 2.2.1.5
85 ) 3.2.1.5
86 ) 4.2.1.5
86 ) 52.1.5

134




87 3.15
88 ) 14.15
89 ) 24.15
89 ) 3415
90 ) 4415
90 ) 54.15
91 ) 5.1.4
93 2.5
94
102
105
129
131

132

135



