


SSH
SSH

1    
2  1 
3

1

3-1-1 2
3-1-2
3-1-3
2

3-2-1 35 
3-2-2 3
3-2-3 39
3

   
3-3-1  
3-3-2  ( ) 3
3-3-3 ( )
4

3-4-1  
3-4-2  
3-4-3  
3-4-4  
3-4-5  
3-4-6  
5

   
3-5-1  
3-5-2  
3-5-3  AG CG

1
5

7
15 

17 
19 
25 
27 

35 
39 
41 

33 

51 
55 

49 

59 

63 
65 
66 
67 
68 
70 
72 

76 
78 
80 
82 



4
4-1
4-2
4-3
4-4
4-5
4-6
4-7
5
5-1
5-2
5-3
5-4
5-5
6

SSH
SSH
SSH

1
2

1
2-1-1 ASTY Camp
2-1-2 ASTY Camp 
2-1-3 SCoPE
2-1-4 SCoPE
2-1-5
2-1-6 NAIST
2 SSH
2-2-1
2-2-2
3 ESD

  2-3-1
2-3-2

35 
88 
86 
85 

90 

84 

92 
94 

95 
99 
103
105
107
109

113

115

121
127
129
135
139
141

143
145

147
149

111

151
155



SSH

22
(SSH) 17 5

SSH SSH
1 4

3 6

SSH2 5

SSH

SSH

SSH



SSH
SSH

(JST)

24 3



 SSH





NAIST ASTY





—�—

22 26

6

6
SSH 1 4

3 6

738

PISA
1 2

( SSH)
( )



—�—

NAIST

4
SSH 2

5 6

( )
( )

5

4 6

5

SSH 3 SSH

1

6



—�—

(2011 )
6 2

(2012 )
5 2

4 6 1

(6 )
Mathematica

(4 6 )
( )

(1)

(2)

(3)

TA



—�—

(4)
( SSH) (

)
(NAIST)

ISSS ASTY Camp SCoPE
1

(5)

NAIST

(6)
4

PISA
1 6

SSH
SSH 2

ASTY Camp SCoPE

SSH



—�—

22 26

(1)
2,3

3

(2)
1
1

(3)
6 7

8 SSH 9 11
ASTY Camp SCoPE

2
2

3

2 3 3
(4)

ASTY Camp SCoPE
(NAIST)

SSH SSH

(5)
2

1 2



—�—

2
1 2

1,2 5
6

ATR( )

SCoPE

(6)
4 PISA

1 6
SSH SSH

SSH 3 SSH

(1) 
SSH SSH

(2) 

(3) 
20

40
(4)

Scientia Cafe

(5)
2



—�—

( )

1 60 1
 0742 26 2571 

FAX  0742 20 3660 

3 18

1  2  3  4  5  6
60 59 58 56 60 63 356 
65 63 66 61 58 69 382 

125 122 124 117 118 132 738 

ALT

1 2 37 3 2 22 5 2 1 4 0 79

6

6
SSH 1 4

3 6



—�—

(1)
1 SSH
PISA

2

(2)
21

ESD(Education for Sustainable Development )

( )

(
)

21

(discipline)
( )



—�—

(
) (

) ( )



—10—

(3)

1 4

( )
3 6

( )

(PC )

5

(discipline)

( )

6

6 2 2 2 2 2 SSH



—11—

1 2
3 4
5 6

(1)
(1) 1

(1) 2

(2)

(3)

1 2
(4)

ASPnet( )

(5)



—12—

(
) ( ) ( ) ATR(
) NAIST( )

4
PISA

SSH

SSH 2



—13—

(1)
SSH SSH SSH

SSH
SSH

( )
SSH

SSH
SSH

SSH

SSH
SSH

(2) SSH



—14—

(3) SSH
( )

( )

(4) SSH

[ ]SSH

[1]

[2]

[3]

[4]

[5]

[6]



—15—

2000 1970 6
6

1 6
3

21

17 21
SSH

OECD (PISA)
2 PISA

PISA

SSH

SSH
SSH

1 4
3 6

5



—16—

(discipline)
( )

TA

( SSH)
( )

(NAIST)

ISSS ASTY Camp SCoPE
1

SSH
SSH

NAIST



—17—

SSH
(1)

SSH
(OECD)

PISA

PISA
PISA
PISA

(2)  PISA
PISA

(OECD) (PISA)

PISA

(3)
PISA



—18—

( )

3

PISA
SSH

SSH
(1)

SSH PISA
4 (4 )

SSH
1

(2)

(1 2 ) (3 4 )
(5 6 )



—19—

11 1

1
aaa 532

2 3 2
bax

bxbxbxb nn2211

nn xaxaxa 2211 nxxx ,,, 21

2
23 11 22

1 B

B 42 20 22



—20—

2

3

5

2 1
2
2
3

2 3 4

21

2
1



—21—

2

2

2 1
1 60 2
1 50 2

1 7cc 1
5cc 140cc



—22—

x y
14057 yx

x y

x y
1

10x 14y

1

x y

x y

x y

2

2

2

1 4 1
5 110



—23—

1 1 1
3

x y 1

4 5

1 2



—24—

2 2

2

1



—25—

2012
2011

1 3 4 5

4

1   2   3
4    5   6    
7    8

1 5 8

B 2 1 1



—26—

5 2 2

1 2

2
1 7 70 11 65

B

B       

A,B

x a,b,c,d
m

x 2 x 2

1

2 A,B
2 A,B

10+50 
60 10 80

1
2,3
3
4
6



—27—

SSH
2005 3 OECD

PISA
2008

3
3

 2011 10 4 ( )
 4 119 ( 56 63 )

(50 ) (15 )

(1) 

3

(2) 
2011 2008 3

N P PISA2003 C
PISA2003 3

4 ( ) P
1 N 5 CD N
2 C 6 N
3 P 7 N

   

3 20%



—28—

3 2010 90%
2 7

8 7 2
7 3

59% 32% 9%
10%

(3) 

1 1 1 1 1 1 1 1 1 2(1) 2(2)

81.0% 97.4% 46.6% 79.3% 98.3% 66.4% 60.3% 77.6% 62.9% 92.2% 37.1%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 18.1%

19.0% 2.6% 53.4% 20.7% 1.7% 33.6% 39.7% 22.4% 37.1% 6.0% 42.2%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.7% 2.6%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

2011

3(1) 3(2) 3(3) 4(1) 4(2) 5(1) 5(2) 5(3) 6(1) 6(2) 6(3) 7(1) 7(2) 7(3)

92.2% 92.2% 81.0% 76.7% 44.0% 89.7% 12.1% 81.9% 54.3% 37.1% 15.5% 44.0% 84.5% 32.8%

0.0% 0.0% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.3% 44.0%

7.8% 7.8% 13.8% 23.3% 51.7% 10.3% 87.1% 16.4% 42.2% 53.4% 56.0% 53.4% 6.9% 7.8%

0.0% 0.0% 0.9% 0.0% 4.3% 0.0% 0.9% 1.7% 3.4% 9.5% 28.4% 2.6% 4.3% 15.5%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

(4) 
7 (1)

44% % 2
1331 1213 = 1.0972 9.7%

4 ( ) 15 21 %
2 17 11

( ) (2)



—29—

PISA 8
(3)

1
CO2

(
) 8

2

1 50%
A 2

2 70

2

1
( 1 70

A 50 38 60
)

2(2) 1
(1)

28% 45%

4(2) 50% 6
PISA

5(2)

”37.68cm” ”12 cm” 1
53% 65%

6



—30—

(3) 520 m 1

10
24% (

)
10% 7 (3)

6(3)
20%

2008
7

(5) ( )



—31—

20
11

/1
0/

4
[1

]
10

0
60

A
50 A A A

2

1

4
1

A
65

50

 [
2]

 

(1
)

(2
) (

1)

[3
]

3 SG
D

ZA
R

(1
)

 
1 

SG
D

=4
.2

 Z
AR

 

30
00

(2
) 3

3,
90

0Z
AR

1 
SG

D
=4

.0
 Z

AR
 

(3
)

3
1 

SG
D

4.
2 

ZA
R

4.
0 

ZA
R

4.
2 

ZA
R

4.
0 

ZA
R

[4
]

(1
)

7

(2
)

9

4
11

7 [5
] 8

0
CD

(1
)

(2
)

CD
CD

1

6c
m

0.
1c

m

 (
3)

 



—32—

20
11

/1
0/

4
[6

]

6

12

18

24

3

12

27

48

20
km

40
km

60
km

80
km

(m
)

(m
)

(1
)

12
0k

m
m

(2
)

x k
m

+

y
m

y
x 2

2

(3
)

15
m

1

[7
]

19
90

(
)

19
98

(
)

19
90

19
98

60
49

30
40

12
13

61
2

42
3

42
08

12
09

21
8

67
27

19
62

13
31

69
2

48
5

40
41

10
20

23
6

19
90

19
98

(
)

(1
)

19
90

19
98

10
%

%

2

(2
)

(
)

(3
)

(
)

11
%

 
10

%
8%

13
%

15
%

4%

16
%

35
%

 



—33—

SSH PISA2003 SSH
PISA2006 SSH

PISA 2003

PISA

SSH
19 21

PISA 2006

PISA2003 2006 PISA
2006

2003
2006

2006



—34—

PISA

3

3

PISA2006
4 10

3-2-3



—35—

11 5

pH pH

pH

3
 2011 11 22

 5 24 9 15



—36—

14
1 2
2 pH 3
3 5
4 2
5 2 1

pH
pH

pH

pH
pH

(pH 7.35) (pH 7.45)
pH



—37—

1

(
)

1

pH

1

pH
( )

pH

pH pH

pH

pH

1

2



—38—



—39—

(1 )

iPad

1  2  3
4  5  6    

1 5
6 iPad

2 1 iPad ( 20 ) iPad 16
( 1)

(
) ( 2)



—40—

iPad

1

iPad (
)

1

iPad 3
iPad

iPad LAN
iPad

(45 )
PC

1
iPad Cell

5



—41—

(1) 
SSH SSH

PISA2006
PISA2006

2010 PISA 20

PISA 2

3

PISA 15
4 10

(2) 
4 10 7

1(1) 10.3    
87.2    
79.5    

(2) 78.6    
(3) 58.1    

34.3    
57.2    

2(1)  69.8 45 40 4 
(2) 86.6 60 58 3 
(3) 76.5 50 43 3 
(4) 85.7 44 27 4 

3(1)  73.1    
(2) 1 99.2    

2 95.0    
3 100    

4(1)  74.4 56 43 4 
(2) 57.7 38 19 5 



—42—

PISA 1
2

3 4

2 4 OECD

70 100
1(1)10.3

4(2)57.7
4(2)

38 5

(3) 
1 3 4 4

1 3 2 2

(1)

(2)

   

(1)
(4)

(1)

     
(2) 2

(1) 



—43—

18        
(2) 58

21

OECD
2 4

2(4)
OECD

4(2)

77
82 1(1)

95
1(1)

80

OECD
OECD



—44—

1(1)
80

2(4)

2(1) (4)
4 (2) (3) 3

4 2011 2010

3 (3)
(2) 2011

OECD
2011

2010
2(1) (3)

1



—45—

(1)
1 3

40 3

     
(2) 90 1

5 1
20 2

10
A D

A  70 10 B 90  5 C 70 25 D 20 20
(3)

A D
A B C D

SPF SPF SPF

2

M ZnO
S1 S2 S3 S4 4

1 1
1

2

 3



—46—

2

(1)

A
B
C
D

(2)

A
B
C
D

(3) 2 1

A
B
C
D

(4)



—47—

(1)

1 3

(2)

3 1 2
1



—48—

3 2

2002 6 22

(1)
A
B
C
D

(2)

* 7 36 5 08
9 32

12 22
12 22 5 55 8

42 14 47
P.

23
* 38

The Age newspaper,Melbourne,22nd June 1998(adapted). 



—49—

21 5 SSH OECD
PISA

21

21
SSH

ESD(Education for Sustainable Development )

2010 (
)

SSH

HR
SSH

a
1

1 4
5,6

( )



—50—

b)
( ) ( ) (

)
8

2012 5

c)

2010 ASTY Camp (ESD )
( )

SSH ( )
( )

2011 5 SSH
6
7 (WG)

7,8 ASTY Camp SCoPE (ESD )
10
11 SSH ( )
12 WG

2012 1
2 ( )

WG

2013

( )
SSH

2014



—51—

3
a
b)
c)

a) b) c)
( SSH )

1

OECD

2

5
1

4 A B C



—52—

5

2
2012 ( WG

)

( )

( )
( )

( )



—53—

21

unit( )

2012 4 4 8
1

2012

( )

( etc…) 

Unit 1 Unit 2 Unit 3 Unit 4 



—54—

1 ( )

( )

                                                    ( )

 ( )

( )

( )

( )

( )

5
10

10

 21 Citizenship



—55—

3 10

5

2

3
4
6

2
5

6
6 (2 ×3 ) ( )

(1) ( ) 2
(2) ( ) 2
(3) ( ) 2

 2011 10 21 6,7 10 25 6,7 11 4 6,7

( )
 5 ( 10 )



—56—

(1 )



—57—

(2 )
1

(3 )



—58—

1 3

1

2

3
3



—59—

PC2
 2011 11 15 ( )5

( )
 5 ( 4 6 )



—60—

2
(1) 1
(2) 1

(a)

(c)



—61—



—62—

3



—63—

SSH
2005

5

2008
ISSS ISSS ASTY 

Camp SCoPE
2 2 2 3

(1 2 )
(3 4 ) 5

(5 6 )

SSH

2011

2011



—64—

2011 60 19 79
( )
11

( 1 )

27
( 2 )

Visual Basic
21

( 2 )
13

( 2 )

7
( 1 )

SSH

SSH

ASTY Camp
ASTY Camp



—65—

27 12 5
2 2

2 5

3

2011

PIC
LED

2 2

Visual Basic 2 3

(2)
3 5

5 2

2

ATR( )
12 ATR



—66—

1 3 2 2 3 8
13 1 3 3 2

A 1 2 2 3 6
B 1

A
1

1
2
3

3 NAIST

3

5 1mol
1

5
1

5
6
7 7 1

6
1

 10
11
12

2

12

1
B 4 2 2 3 6

2 7 9 4



—67—

17 14 1 4 2 10
5 3 2

(1 1 2 )

5 2 3
1 2

pH COD
5

2

COD

2
2

1



—68—

1 1 3 6 7
1

3 1 2 1

1 3
2

1

3 2

2

3 2 2

3 2 2



—69—

2

4

3

3 6 4
SCoPE

1 1

3 2

3 2

3 2



—70—

1 2 2 1 3 1 4 2 5 5 11
1 3

4

5

2011

5 3

 5 1

 5 1

 4 1

 2 1
4

4
5

SSH



—71—

5 1
9 18 ( )

SSH

1 3



—72—

2011  6/25  SSH
7/2
7/22 SSH
8/11,12 SSH
9/17,18
10/29    
11/23

SSH

SSH

4
 SSH

 2011 6 25 13:00 16:00
8 36

6 7 1 6



—73—

SSH
SSH SSH

 SSH

 2011 7 22 13:00 15:00
4 10

2006
2007 ASTY Camp

3



—74—

8 11 12
21 13

21 128
 SSH

 2011 8 11 8 12
1 34

Kinect

2

Kinect
Kinect OpenNI

Good Job
Good Job

5
4 3 3 2 13 20

 2011 10 29
20



—75—

7
9



—76—

SSH

( )
( )

2

1 ATR

1,2

SSH
6 4



—77—

AG 4, 5 9 1

CG 4, 5

( )
SSH

20
AG CG

SSH NAIST SSH 3
2008 NAIST

NAIST
SSH

ATR



—78—

 2011 12 21 ( ) 9 30  12 00

 1 43 2 13 56 5
1. ( )
2. 1 (50 ) 3. 2 (50 )

( )1,2

50 2 2

 10 00 10 50 11 00 11 50 
( ) 10

( ) 7
( ) 10

( ) 8
( ) 7

( ) 9
( ) 7
( ) 9
( ) 10

( ) 8
( ) 8

( ) 5
( ) 10

( ) 4



—79—

(1) (3)
(1) (2)

(3) 

( 1 )

( 1 )

( 2 )

( 1 )

6

40 56 SSH
SSH

(2) 56
49

SSH 4,5

SSH



—80—

 2011 7 30 ( ) 10 00 16 30

 6 4
 1. ( )

2. ( )
3. ( )
4. ( )
5. 

14
10 1

4
1. ( )

“ ”

2. ( )

( C O)

3. ( )

4. 196 ( )
196



—81—

10 ( )

2010

   3          5

6   9    



—82—

(1) (AG)
(AG) SSH

1 4, 5 9 4

SSH AG

 2011 9 2 9 7 8 30 12 00

18 13 12

 4 117 5 118 6 6
 4

(2) (CG)
CG) 4,5

( )
SSH SSH

1,2 4,5 1,2



—83—

 2011 11 10 14 00 16 30

 4,5 24 1
 1

2
3

5
4,5

SSH



—84—

1 SSH 2005 12 2
6 18 2 18 2

6 18 72 69 65 
2 18 72 71 66 

( )
1  2 2  3  4  5

1   1(1) 1(1) 9(9) 18(18) 29(29) 
2   2(2) 11(11) 17(17) 1(1) 31(31) 
3  2(0) 6(5) 12(12) 3(3)  23(20) 
4 1(1) 10(6) 20(20) 3(3)   34(30) 
5  12(11) 5(5)    17(16) 
6 2(2) 4(3)     6(5) 

3(3) 28(20) 34(33) 27(27) 29(29) 19(19) 140(131)
1 1 2 1 2

1 2
2 ( )

9

6 1
1 4



—85—

(JMO), (JJMO)

SSH 2 2007 (JMO)
(JJMO) SSH

JJMO JMO

2012 1 9 ( )

SSH

(2009 )
SSH 5

(2010 )
SSH 1

(2011 )
SSH 2

(2012 )
JMO JJMO JMO JJMO JMO JJMO JMO JJMO

2 3 2 3 3

3 9 11 8 7

4 5 5 9 3

5 4 5 7

JMO, JJMO

1



—86—

1 1
2

1 23 4 26 ( ) 15:15 17:00
2 23 8 8 ( ) 10:00 12:00
1 2
1 1 40 2 5 3 7 5 2
2 1 10 2 10

( ) 1
2 1 1

4 1
3 6

1

4/13( )

1  (10 ) 2  (5 5 )
3  (5 )

4/14( )6
4/15( )12 40

1 5
2

4/20( )16 10 ( )
4/25( )16 10
4/26( )16 10



—87—

ISSS

( ) 2
2 5

1

4 1
1



—88—

2011 7 26 28

19 11 8 2 TA 1 1

(1)
7 25

(2)
40 20 2 7

8 2 1 20
35 19

1

2
3

(3)
3



—89—

(1)
1

56 44

(2)

2 3

7 ASTY Camp
1 20

35
19

84
40 2

1
1

07 29 08 29 09 32 10 27 11 35
40 1,2



—90—

23 6 18 ( ) 13:00 16:00

42 (1 12 2 22 3 3 4 1 5 1 6 3 )
16 16

 1. 2.

700
2009

700

3

1

1

2

6 69

0% 20% 40% 60% 80% 100%

13 12

4 0

3

0% 20% 40% 60% 80% 100%

9 16

5 0

2



—91—

23 10 14 ( ) 13:30 15:30 

243 (1 124 2 119 )
 1. 2.

1954

50
30

1

2



—92—

23 7 12 ( ) 13:30 16:30

( )
198 (1 15 2 4 5 101 6 78 )

22
 1. 2.



—93—

23 2 13:30 16:30 

( )

 1. 2.

21

1.3kg 2
5



—94—

 2011 12 8 ( )

29 18 11
 1. 2.

ALDH2 ( ) ALDH2
G

A 2

( )
DNA

(DNA
PCR DNA )

6



—95—

OECD
PISA 2005 2007

3 4 ( 1 ) OECD

2008 2010 3

OECD PISA PISA2003
PISA2006 2

( )

8

OECD 4 ( 1 )
4

(1 6 )

728 ( 349 379 ) (
4 2 ( )

OECD OECD



—96—

( )

6

6 OECD 5
3

1 2 3
4 5

6
2 2 2

3 3

2
6

4
PISA

( ) 5
( ) 4

( ) 6

OECD
6 7

8



—97—

6
OECD

7
OECD

OECD

4
OECD

(1) (2)
(3) (4)

(5) (6) 6
9

7
8

OECD

3 OECD

8
7



—98—

3
4 3 4



—99—

SSH

SSH 2
(1)

SSH
(2) 6 6

(2) 6

(1)

6 ( )
N

 2011 12 19 ( )12:00 12:30 

 6 N

2 ( 1 1 )

Q SSH
1 U U

2 U
U Spring8

U 5 U 1

Q
2

3
4

1kg



—100—

Q

Q

SSH

Q

Q SSH
SSH

Q SSH
SSH

SSH U
2

U

N

N
U

U

( )
SSH 3



—101—

(2)

6 SSH

1 7
( )6

3 3
1 1

 2011 6 7

7
2 ( 1 1 )

6
1 1

( ) ( )

SSH
SSH

SSH
( )

SSH ( )
SSH

SSH
SSH



—102—

Q SSH
A SSH 1

SSH

2 SSH

B

C SSH SSH

D

E

F

G SSH
SSH

(
)

1



—103—

1
2 1 6

1. ( ) ( 1 )

( )
2.  ( 1 )

3.  ( 1 )

2011 6 18 ( )

Q SSH
A SSH 1

SSH

2 SSH

B

C SSH SSH

D

E

F

G SSH
SSH

(
)

1



—104—

( ) 2011 7 12 ( )

2011 10 14 ( )



—105—

PISA
11 22 ,23

SSH
SSH

( ) 1 ( )
SSH

( )

1

( )

( ) 5



—106—

( )

pH
( )

( )

( )

( )
( )

( )



—107—

SCoPE
SCoPE

TIMSS PISA

Fay (2008) 3
0

3

level Problem Method Solution 

0 Provide to student Provide to student Provide to student 
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2 Provide to student Constructed by student Constructed by student
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Michael E. Fay and Stacey Lowery Bretz, (2008) “Structuring the level of inquiry in you classroom.”  

The Science Teacher 75-(5): pp.38-42  
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DNA
DNA
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