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1994 2001 2001 2003
1994 | 2001 2001 | 2003
71.8% |  68.2% 68.7% | 71.2%
66.4% |  63.7% 72.0% | 76.2%
68.6% | 62.9% 62.0% | 61.7%
68.0% |  64.3% 64.4% |  64.8%
63.6% | 62.3% 58.6% |  59.8%
71.8% |  71.1% 75.0% | 74.3%
73.0% | 74.3% 74.8% | 74.7%
59.6% |  58.5% 54.7% | 57.9%
50.0% |  56.8% 58.8% |  60.9%
615% |  62.6% 65.0% |  70.0%

1982 2002
5082 6228
75.2% 64.5% 67.1%
85.6% 81.0% 82.4%
73.20 63.0% 69.9%
78.5% 60.9% 68.3%
72.0% 64.0% 64.3%
67.5% 51.3% 53.20
74.5% 64.0% 63.4%
OECD PISA
PISA /
2000 2003
557 (1 /32 ) 534 (6 /41 )
550 (2 /32 ) 548 (2 /41 )
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TIMSS

TIMSS
/
1995 1999 2003
605 (3 /41 )| 579 (5 /38 )| 570 (5 /46 )
567 (3 /26 ) 565 (3 /25 )
554 (3 /41 ) 550  (4/36) 552 (6 /46 )
553 (2 /26 ) 565 (3 /25 )
1999 2003
550 4 /36 552 6 /46
63% 61%
68% 65%
61% 59%
63% 61%
66% 62%
54% 50%
1995 2003
79.7% 79.3%
7-8 9-11 12-14 7-14
712 776 871 6,365
OECD 758 808 894 6,622
530 654 796 5523
9-11
19%  15% 9% 9% 0% 0%  10% 9%  O%| 21% = 9%
OECD 24%  16% 9% 8w 8w 2% 11% 9% 4% 6% 4%
12-14
11%  10% 9% 9%  10% 3% 7 9% 0% 18%  13%
OECD 16%  13%|  12%| 124  12% 3% 8% 8% 3% 7% 8%
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TIMSS 2003

7 24 44 49 23
46 43 53 56 75
57 72 67 78 82
50 61 49 58 46
61 50 49 59 60
27 38 39 45 38
15 31 44 42 25
47 44 55 51 69
56 67 59 68 77
63 72 56 59 52
68 46 55 68 59
31 46 46 48 36
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IArmenia 82(2.1) 16(2.0) 1(0.4) 1(0.3) 0(0.0)
Australia 56(3.5) 38(3.7) 2(1.5) 0(0.1) 0(0.0)
Bahrain 10(1.8) 88(2.2) 2(11) 0(0.0) 1(0.0)
Belgium (Flemish) 0(0.0) 0(0.0) 100(0.0) 0(0.0) 0(0.0)
Botswana 4(2.0) 34(4.7) 61(4.8) 1(0.6) 0(0.0)
Bulgaria 67(3.0) 24(2.5) 9(15) 0(0.0) 0(0.0)
Chile 2(1.1) 91(2.6) 7(2.3) 0(0.0) 0(0.0)
Chinese Taipei 27(3.6) 70(3.7) 2(1.5) 0(0.0) 0(0.0)
Cyprus 21(1.0) 79(1.0) 0(0.0) 0(0.0) 0(0.0)
Egypt 8(2.3) 92(2.3) 0(0.0) 0(0.0) 0(0.0)
Estonia 23(2.2) 61(2.6) 12(1.6) 3(L.1) 0(0.0)
Ghana 0(0.0) 9(3.2) 79(4.4) 12(3.3) 0(0.0)
Hong Kong, SAR 17(3.3) 66(4.2) 17(3.2) 0(0.0) 0(0.0)
Hungary 28(2.1) 72(2.1) 0(0.2) 0(0.0) 0(0.0)
Indonesia 0(0.0) 57(3.0) 40(2.9) 3(1.3) 0(0.0)
Iran Islamic Rep 1(0.5) 42(4.0) 57(4.0) 0(0.0) 0(0.0)
Israel 27(3.2) 71(3.4) 3(1.0) 0(0.0) 0(0.0)
Italy 7(1.9) 93(1.9) 0(0.0) 0(0.0) 0(0.0)
Japan 9(2.6) 90(2.7) 1(0.9) 0(0.0) 0(0.0)
Jordan 13(2.9) 78(3.7) 8(2.7) 0(0.0) 1(0.0),
Korea, Rep. of 25(2.9) 75(2.9) 0(0.0) 0(0.0) 0(0.0)
Latvia 1(0.5) 95(1.1) 0(0.2) 4(0.9) 0(0.0)
Lithuania 62(2.2) 35(2.1) 2(0.7) 1(0.3) 0(0.0)
Macedonia Rep 0(0.0) 21(2.0) 78(2.0) 0(0.2) 0(0.0)
Malaysia 3(15) 47(4.0) 25(3.8) 25(3.6) 0(0.0)
Moldova, Rep. of 1(0.6) 91(1.5) 1(0.6) 6(1.2) 1(0.4)
Morocco 2(1.4) 32(4.5) 16(3.8) 44(5.8) 5(1.9)
Netherlands 30(3.1) - 66(3.0) 5(1.5) 0(0.0)
New Zealand 51(4.8) 43(5.2) 6(3.0) 0(0.0) 0(0.0)
Norway 12(2.6) 72(4.0) 14(2.9) 1(0.8) 1(1.0)
Palestinian Nat'l Auth. 10(2.6) 73(3.9) 16(3.2) 1(0.8) 0(0.0)
Philippines 8(2.6) 92(2.6) 0(0.0) 0(0.0) 0(0.0)
Romania 4(1.0) 81(2.1) 13(1.7) 2(0.9) 0(0.0)
Russian Federation 89(1.0) 8(1.1) 3(0.5) 1(0.3) 0(0.0)
Saudi Arabia 3(2.6) 85(3.6) 10(2.2) 2(1.2) 0(0.0)
Scotland 24(2.6) 76(2.6) 0(0.0) 0(0.0) 0(0.0)
Serbia 1(0.4) 43(2.2) 54(2.2) 2(0.6) 0(0.1)
Singapore 8(1.5) 80(2.2) 8(1.3) 4(1.0) 0(0.0)
Slovak Republic 13(1.4) 86(1.5) 1(0.5) 1(04) 0(0.0)
Slovenia 36(3.0) 61(3.1) 1(0.3) 3(1.0) 0(0.0)
South Africa 7(2.0) 21(3.0) 69(3.5) 2(1.2) 0(0.1)
Sweden 30(3.2) 63(3.4) 4(1.2) 4(1.2) 0(0.0)
Tunisia 81(3.6) 17(3.4) 1(0.7), 1(0.0) 0(0.0)
United States 59(3.0) 41(3.0) 0(0.0) 0(0.0) 0(0.0)
England 24(3.7) 76(3.7) 0(0.0) 0(0.0) 0(0.0)
International Avg. 22(0.4) 57(0.4) 13(0.3) 3(0.2) 0(0.0)

- 20 -



11

Educaion specialist

02003-2004

001993-1994
®1990-1991
B1987-1988

10 20 30

40 50 60

- 21 -




12

()

100%

(%)

100%
80%
60%
40%
20%

0%

(%)

)

- 22 -




10

- 23 -



GDP GDP
GDP
15 15 15
Australia 29,712 | 43,991 | 43991 | 1.36 | 30,062 | 44,139 | 44,139 | 1.36 | 30,062 | 44,139 | 44139 | 1.36
Austria 25,446 | 33,644 | 50,782 | 1.03 | 26,448 | 36,000 | 53,149 | 111 | 26,801 | 37,035 | 56,307 | 1.14
Belgium (Fl.) 28,168 | 39,050 | 47,279 | 1.24 | 28,168 | 39,463 | 48,118 | 1.26 | 34,959 | 50,476 | 60,679 | 1.61
Belgium (Fr.) 26,335 | 36,643 | 44,500 | 1.17 | 26,547 | 37,471 | 45903 | 1.19 | 33,084 | 48,200 | 58,140 | 154
Czech Republic | 15,222 | 19,994 | 25,291 | 1.07 | 15,222 | 19,994 | 25,291 | 1.07 | 15,259 | 20,800 | 26,356 | 1.12
Denmark 33,693 | 37,925 | 37,925 | 1.18 | 33,693 | 37,925 | 37,925 | 1.18 | 33,092 | 46,500 | 46,500 | 1.45
England 28,769 | 42,046 | 42,046 | 1.36 | 28,769 | 42,046 | 42,046 | 1.36 | 28,769 | 42,046 | 42,046 | 1.36
Finland 27,922 | 32,541 | 32,541 | 1.09 | 32,407 | 38,318 | 38,318 | 1.29 | 34,825 | 43526 | 43,526 | 1.46
France 23,112 | 31,090 | 45872 | 1.07 | 25570 | 33,548 | 48451 | 1.16 | 25,928 | 33906 | 48,845 | 1.17
Germany 37,718 | 46,935 | 48,938 | 1.63 | 39,132 | 48167 | 50,284 | 1.67 | 42,321 | 51,883 | 54,211 | 1.80
Greece 23,700 | 28,646 | 34540 | 1.33 | 23,700 | 28,646 | 34540 | 1.33 | 23,700 | 28,646 | 34540 | 1.33
Hungary 11,340 | 14512 | 19,348 | 091 | 11,340 | 14512 | 19,348 | 091 | 12,789 | 17,913 | 23930 | 1.12
Iceland 19,350 | 22,396 | 24,948 | 0.69 | 19,350 | 22,396 | 24,948 | 0.69 | 24,948 | 30,605 | 32,153 | 0.94
Ireland 26,674 | 44,185 | 50,071 | 1.22 | 27,587 | 44,185 | 50,071 | 1.22 | 27,587 | 44,185 | 50,071 | 1.22
Italy 23,753 | 28,731 | 34,951 | 1.05 | 25595 | 31,291 | 38,370 | 115 | 25595 | 32,168 | 40,113 | 1.18
Japan 24,469 | 45,753 | 58,373 | 1.55 | 24,469 | 45,753 | 58,373 | 155 | 24,469 | 45,761 | 60,104 | 155
Korea 28569 | 48,875 | 78,472 | 2.37 | 28,449 | 48,754 | 78,351 | 2.36 | 28,449 | 48,754 | 78351 | 2.36
Luxembourg 46,306 | 63,769 | 94,380 | 1.06 | 66,712 | 83,390 | 115,899 | 1.00 | 66,712 | 83,390 | 115,899 | 1.39
Mexico 12,665 | 16,669 | 27,606 | 1.64 | 16,239 | 21,192 | 34,979 | 2.09 m m m m
Netherlands 31,235 | 40,588 | 45341 | 1.23 | 32,380 | 44,669 | 49,760 | 1.35 | 32,703 | 59,762 | 65910 | 1.81
New Zealand 18,641 | 36,063 | 36,063 | 1.47 | 18,641 | 36,063 | 36,063 | 1.47 | 18,641 | 36,063 | 36,063 | 1.47
Norway 29,618 | 35420 | 36,679 | 0.87 | 29,618 | 35420 | 36,679 | 0.87 | 29,618 | 35420 | 36,679 | 0.87
Poland 6,394 | 10,263 | 10,652 | 083 | 6,394 | 10,263 | 10,652 | 0.83 | 6,394 | 10,263 | 10,652 | 0.83
Portugal 19,189 | 31,635 | 49,644 | 1.75 | 19,189 | 31,635 | 49,644 | 1.75 | 19,189 | 31,635 | 49,644 | 1.75
Scotland 28,603 | 45,616 | 45,616 | 1.48 | 28,603 | 45616 | 45616 | 1.48 | 28,603 | 45616 | 45616 | 1.48
Slovak Republic m m m m m m m m m m m m
Spain 31,381 | 36,342 | 45334 | 1.40 | 35,098 | 40,663 | 50,162 | 157 | 35,792 | 41552 | 51225 | 161
Sweden 25,152 | 29,522 | 33,849 | 0.95 | 25963 | 30,420 | 34,477 | 098 | 26,991 | 31,772 | 36575 | 1.02
Switzerland 39,285 | 51,956 | 62,260 | 1.50 | 42,445 | 55,115 | 66,189 | 159 | 53,340 | 69,061 | 81,462 | 1.99
Turkey 16,678 | 18,416 | 20,768 | 2.44 a a a a 15,683 | 17,421 | 19,773 | 2.30
United States 32,703 | 39,740 m 1.00 | 31,439 | 40,088 m 1.01 | 31,578 | 40,043 m| 101
OECD average 25,727 | 35,099 | 42,347 | 1.30 | 27,560 | 37,488 | 45277 | 132 | 28,892 | 40,295 | 48197 | 142
EU19 average 26,006 | 34,684 | 41,945 | 1.20 | 27,926 | 36,911 | 44,401 | 1.26 | 29,055 | 40,064 | 48,039 | 1.37
GDP GDP
a.
m:
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Australia 40 | 40 | 40 | 197 | 197 | 197 | 874 | 809 | 809 | 1,215 | 1,238 | 1,238 | 1,824 | 1,824 | 1,824
Austria 38|38 |38 |184 | 184|184 | 792 | 622 | 602 a a a 1,832 | 1,832 a
Belgium (Fl.) 37 |37 |37 |161 | 162 | 162 | 803 | 718 | 673 | 927 a a a a a
Belgium (Fr.) 37 |37 |37 | 163 | 181 | 181 | 722 | 724 | 664 a a a a a a
Czech Republic 40 |40 | 40 | 195 | 195 | 195 | 809 | 644 | 614 a a a 1,704 | 1,704 | 1,704
Denmark 42 | 42 | 42 | 200 | 200 | 200 | 640 | 640 | 560 m m m 1,680 | 1,680 | 1,680
England 38|38 (38|190 | 190 | 190 | a a a | 1265|1265 | 1265 a a a
Finland 38 (38|38 |189 (189 (189 | 680 | 595 | 553 a a a a a a
France 3513535 | m m m 918 | 639 | 614 a a a a a a
Germany 40 | 40 | 40 | 193 | 193 | 193 | 793 | 751 | 705 a a a 1,736 | 1,736 | 1,736
Greece 40 | 38 | 38 | 195 | 185 | 185 | 780 | 583 | 559 | 1,500 | 1,425 | 1,425 | 1,762 | 1,762 | 1,762
Hungary 37 37|37 (185|185 | 185 | 777 | 555 | 555 a a a 1,864 | 1,864 | 1,864
Iceland 36|36 |36|175| 175|175 | 653 | 653 | 560 | 1,650 | 1,650 | 1,720 | 1,800 | 1,800 | 1,800
Ireland 3713333183167 |167 | 946 | 735 | 735 | 1,036 | 735 735 a a a
Italy 33133(33| m | m | m | 726 | 594 | 594 | 806 | 674 | 674 a a a
Japan 3513535 | m | m | m | 648 | 534 | 466 a a a 1,960 | 1,960 | 1,960
Korea 37 [ 37|37 (220 | 220 | 220 | 828 | 565 | 550 a a a 1,613 | 1,613 | 1,613
Luxembourg 36|36 |36|176 | 176 | 176 | 774 | 642 | 642 | 1,022 | 890 | 890 a a a
Mexico 41 | 41 | 36 | 200 | 200 | 173 | 800 | 1047 | 848 | 800 | 1,167 | 971 a a a
Netherlands 40 | 37 | 37 | 195 | 180 | 180 | 930 | 750 | 750 a a a 1,659 | 1,659 | 1,659
New Zealand 39 (3938|197 (194 (190 | 985 | 968 | 950 a a a a a a
Norway 38 [ 38|37 (190 | 190 | 187 | 741 | 656 | 524 m m m 1,680 | 1,680 | 1,680
Poland 39|39|39|188 | 183 | 188 | 677 | 677 | 677 a a a 1,520 | 1,520 | 1,520
Portugal 36|36 |36|176 | 176 | 176 | 880 | 660 | 586 | 880 | 660 | 586 | 1,561 | 1,561 | 1,561
Scotland 38 (3838|190 190 | 190 | 950 | 893 | 893 a a a 1,365 | 1,365 | 1,365
Slovak Republic m{mi imj|m m m m m m m m m m m m
Spain 3713736176 | 176 | 171 | 880 | 581 | 564 | 1,140 | 1,140 | 1,140 | 1,425 | 1,425 | 1,425
Sweden al|al|a a a a a a a 1,360 | 1,360 | 1,360 | 1,767 | 1,767 | 1,767
Switzerland mi|m/|m/| m m m m m m m m m m m m
Turkey 38| a | 38180 | a |180 | 639 a 567 | 870 a 756 | 1,808 a 1,808
United States 36|36 | 36| 180 | 180 | 180 | 1080 | 1080 | 1080 | 1,332 | 1,368 | 1,368 | m m m
OECD average 38|37 |37 |187 | 186 | 185 | 805 | 704 | 663 | 1,129 | 1,131 | 1,087 | 1,698 | 1,691 | 1,690
EU19 average 38|37 |37 |185 | 183 | 183 | 804 | 667 | 641 | 1,104 | 1,019 | 1,009 | 1,656 | 1,656 | 1,640

a.
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19 2
A
1950 o
(@]
1958 Hurd
1959 Eisenhower
1960
1967 Pella Referents to Scientific
Literacy
1970
1971 NSTA o
oS/T/S
1974 Agin Education for Scientific o
Literacy
1974 Showalter What is United o
States Education?
1974 Shen
1981 Simpson and Anderson
Science, students and Schools S/T/S
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1982 NSTA:Science-Technology-S
ociety Education 1980s
1983 NCEE:A Nation at Risk
1988 Murname and Raizen:Improving
Indicators of the quality of
Science and Mathematics
Education in Grade K-12
1989 AAAS Project 2061 o 2061
O
O
1990 NSTA: oS/T/So
1993 Ramsey:The Science
Education Reform Movement
1995 Shamos:The myth of Scientific
Literacy
1996 NRC:National Science
Education Standard
1997 Bybee:Achieving Scientific
Literacy
1996 Miller:Civic scientific Literacy
in the United States
1996 Trowbridge and
Bybee:Teaching Secondary
School Science
1996 Trowbridge and

Bybee:Teaching Secondary
School Science
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1916 Association for Public School

Masters:Sciecne for All

Association for Public School

Masters:Sciecne for All
1970 Association for Public School

Masters: broadly and balanced

Sciecne for All
1985 Royal Society: Public

understanding of science

O
(@)
O

1998 Miller and Osborne:Beyond

2000 5-14

14-16

2000 COPUS:Science in Society 16-17 o

programme
2005 Science for 21st Century 14-16
2001 Solomon:Teaching for scientific

literacy
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1984 Science Counsil of Canada:
Science for Every Student
1997 CMEC Common Framework
of Science Learning
Outcoms K to 12 sence of wander o
D.
1989
1992
1994
1996
1999 :2049 o 2049 :3-6, 7-9,
o 10-12,13-15
2002 2049 o 16-18
E.. UNESCO
1992 2002+ o 2001
1994 Lyton
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1999

2001

2003

F. OECD

2000 PISA Bybee
OECD o o
o
2003 PISA Bybee
OECD o o
(@]
o
(@]
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2001 p3-p4
(http://www.nier.go.jp/homepage/kyoutsuu/seika0212_01.htm)

2003 p213-p216, p231-p239
(http://www.nier.go.jp/kaihatsu/katei_h15/index.htm)

2002

(http://www.mext.go.jp/b_menu/toukei/main_b8.htm)
PISA OECD
(http://www.mext.go.jp/b_menu/toukei/001/index28.htm)
OECD (PISA)
(http://www.mext.go.jp/b_menu/toukei/001/04120101.htm)
(IEA) - -
(TIMSS2000) ( )
(http://www.mext.go.jp/b_menu/houdou/12/12/001244.htm p20, p30)
(IEA) (TIMSS2003)
« )
( http://www.mext.go.jp/b_menu/houdou/16/12/04121301/002.htm 1-3 1-6)
( http://www.mext.go.jp/b_menu/houdou/16/12/04121301/003.htm 2-3 2-6)

Organisation for Economic Co-operation and Development (OECD), “Education at a
Glance 2006” 2006 . p356-359, p384, p405
(http://www.oecd.org/document/52/0,2340,en_2649 34515 37328564 _1 1 1 1,00.html)

International Association for the Evaluation of Educational Achievement (IEA),
“Trends in International Mathematics and Science Study (TIMSS) 2003 International Science
Report” (http://timss.bc.edu/timss2003i/scienceD.html p254)

18 12 8
(http://www.kantei.go.jp/jp/singi/kyouiku/lbunka/dai3/siryou5-1.pdf)

16
(http://www.mext.go.jp/b_menu/toukei/001/index02.htm)

National Center for Education Statistics (NCES), 2005 Digest on education
statistics 2005
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10

http://www.mext.go.jp/a_menu/shotou/senkou/main20_a2.htm

11

12

p7-pl5

13

14

15

16

2006

17

18

12 14

2006

p152-p158

2006

(UNESCO

(©)(2)
2003
p133-p141
2006  pl42-p151
p159-p174
K-12
p175-p184
OECD-PISA)

2006  p185-pl95
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2005

p42-p49

2006



