(

)
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103



“

104

7



105



(

)

Journal

106



misprint

MATCH

MATCH
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(



suppose

108



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

1+2+3+...+N

1
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+2



SAS
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111



(

)

(

)

112



7

113

113

(1)

113

3)

(2)



(4) ()

(6)
( , 2001; Gagn’e, Yekovich & Yekovich,
1993) ( ) (
) ( )
( ) ( )

(Lacatos , 1978)

114



115



4-2-1

(
4 .69 (.33) 83 (.23)
) 7 52 (.28) .65 (.24)
6 .54 (.33) 75 (.26)
5 51 (.35) .65 (.30)
5 48 (.29) .65 (.26)
5 76 (.33) 90 (.19)
) 7 49 (.26) .62 (.23)
6 41 (.28) 61 (.26)
5 42 (.28) .53 (.30)
5 35 (.26) 48 (.30)
4-2-1
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T Test

)
(p<.005)
(0-5 4-2-2
17.9% 33.1%
3.6% 15.5%
4 60%
4-2-2
(%) (%)
0-1 9.0 0.5
( ) 172 19.3 4.0
2°-3 26.9 19.3
374 26.9 43.1
4°-5 17.9 33.1
0—1 5.5 0.3
( ) 17=2 25.9 6.9
2°-3 40.9 38.4
374 24.1 38.9
4°-5 3.6 15.5
Winsteps IRT(Item Response
Theory)

.67 1.55
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Outfit Mean-Squares



Infit Mean-Squares .83 1.25
DIF
4-2-3
DIF
10 D
M
AC
BC
BMD DC
3 CMD DA DA
DB DB
9(b) ) DA=DC
DCA= DAC
)
6 1-5 (1)
(2) -
6 1 2 ((3) DA =DC
4 5 7 8
(p>.005) 10 3 6 9(b) 10
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(p<.005)




(2)

Paired T Test

(p>.005)

(p>.005)

(p<.005)

T Test
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4-2-3

(1)



T Test

(p>.005) T Test

(p>.005)

4-2-4 (%)
T (n=223) 2 (n=220) (n=378) (n=388)
0o |1 |20 |1 ]2]0]1|2]0]1]2

4 |63.2] 36.8 45.5| 54.5 48.7] 51.3 38.1] 61.9
5 129.1] 12.1] 58.7| 28.6| 16.8| 54.5| 15.6] 8.5 75.9| 18.0( 10.8] 71.1
6 | 39.5| 17.0| 43.5] 55.5| 13.6 30.9| 32.8] 8.7| 58.5| 51.5] 10.8] 37.6
7 | 28.3] 48.4] 23.3] 32.3] 40.9] 26.8| 22.0| 41.8) 36.2| 17.8] 33.8] 48.5
*1 *2
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4-2-4

4-2-4
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Multidimensional scaling
4-2-1(Stress=.083
RSQ=.969) 4-2-2(Stress=.097 RSQ=.964) 4-2-3(Stress=.139

RSQ=.936) 4-2-4(Stress=.059 RSQ=.984)

Stress .10 RSQ .90

(1)
(2)
(3)

122



Derived Stimulus Configuration

Euclidean distance model
1.0

L

Dimension 2

-1.0 —a

-2 -1 0

Dimension 1

4-2-1
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Derived Stimulus Configuration

Euclidean distance model

o

Dimension 2
oo
1

Dimension 1

4-2-2

Derived Stimulus Configuration

Euclidean distance model

o o

Dimension 2
oo
1

Dimension 1

4-2-3
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Derived Stimulus Configuration

Euclidean distance model
1.0

. Cl- D

-1.0 | o

Dimension 2

-1.5

-2 -1 0

Dimension 1

4-2-4

4-2-5
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k ( ) >
( ) >
( ) >
( )
4-2-5
( )

1-3 4.54 (.73) 4.84 (.42)

) 4-7 4.33 (.90) 4.77 (.49)
8-10 | 4.12 (.86) 4.42 (.74)
12 14 |3.96 (1.01) 4.17 (.89)
16 17 |3.86(1.01) 3.99 (1.01)
1-4 4.49 (.85) 4.84 (.40)

) 5-8 4.35 (.88) 4.73 (.55)
9-11 3.81 (.99) 4.28 (.80)

13 15 |3.70 (1.12) 4.01 (.93)
17 18 |3.63(1.14) 3.94 (.92)

Paired T Test

(p>.005)

ANOVA

(p=.150>.005)
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(p=.008>.005)

ANOVA ( )

(p<.005)

(p>.005)

Multidimensional scaling

4-2-5(Stress=.093 RSQ=.950)  4-2-6(Stress=.092 RSQ=.951)

4-2-7(Stress=.064 RSQ=.984)  4-2-8(Stress=.065 RSQ=.981)

Stress .10 RSQ .90
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Derived Stimulus Configuration

Euclidean distance model

1.0
a
.5 1 .
0.0
a
[m]
-5 A1
N
c
S 1.0 - o
[%2]
S
£
[a) 1.5 : : : : : :
-2.0 -1.5 -1.0 -5 0.0 .5 1.0 1.5 2.0
Dimension 1
4-2-5
Derived Stimulus Configuration
Euclidean distance model
1.0
a
5 1
a
\L/
N
c -5
9o
[%2]
S
£
A -1.0 [=] . . . .
-1.5 -1.0 -5 0.0 5 1.0 1.5 2.0
Dimension 1
4-2-6
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Derived Stimulus Configuration

Euclidean distance model

Dimension 2
o
1

-2.0 -1.5 -1.0 -5 0.0

Dimension 1

4-2-7

Derived Stimulus Configuration

Euclidean distance model

.0

Dimension 2
(]
1

-2.0 -1.5 -1.0 -5 0.0

Dimension 1

4-2-8

(1)
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1.0



(2)

(1)
(2)

(1)
(2)
3)

(1)

(2)

(3)

130

(4)



(

)

4-3-1

T Test

(p<0.005)
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4-3-1 ( )
( ( 9 ) |( 6
( ( 8 ) |( 6
5.02(1.71) 6.75(2.46) 3.86(2.25)
¢ ) 5.77(0.79) 7.78(1.56) 4.94(1.58)
4.08(2.14) 6.00(2.19) 2.80(2.20)
¢ ) 5.33(1.39) 6.91(1.30) 3.94(2.09)
12.8%
B AB=BC B AB#BC
” /!
AB(1) AB L (2) A B
L (3) AB
B
AB=BC AB#BC
AB=BC AB#BC
()
4-3-2

(0.3

0.7)




4-3-2

1050 1096 195
140 113 169
430  |.509 | .496
210 160 293
290 350 430
197 172 226
293 341 343
117 106 202
236 212 351
4-3-3
110 143 106
219 319 333
115 086 1095
220 370 288
086 186 217
159 318 245
1096 159 229
017 066 296
017 080 224
320 [.499 | .460
135 218 305
4-3-3

133

(0.3



0.7)

189
( 84.8%) ABC=z= DEF BAC
- 64 (189 33.9%)
AMC 1 MAC 2
ABC= DEF BAC= EDF( )
AMC ( )
( )
( BAC)
( 4
) ( ) 4 2
3.6 7 ( ) 4
2 3 91 10-1 4-3-4

(0-3)

134



4-3-4

() ()
0 1 0 1
0-3] 27 3 51| 28
4-6| 114 79 69| 72
4 1 4 5 8 11-1 112
12 4 1 4 92 10-2 11-1
11-2 12 4-3-5
(0-3)
(0-4)
4-3-5
() ()
0 1 of 1
0-3] 25 4 0-4| 36/ 10
4.6/ 40 16 5-8] 84| 90
7.9 76| 62
4-3-6
() ()
02 34 0-2[ 3-4
0-1 64 20 0-4 36| 10
2 69 70 5-8 121] 53
( 5
) ( ) 56 (
) 11-1 12 ( ) 5 6
1 4 922 102 11-1 112 12 4-3-6
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(0-1)

(0-4)
(
8 ) ( ) 8
2 3 6 7 ( ) 8
2 3 91 10-1 4-3-7
(0-3)
4-3-7
() ()
0-2] 3-4] 0-2] 3-4
0-3] 28 2 63 16
4-6| 87| 106| 100] 41
4-3-8
() ()
0-2] 3-4 0-2 3-4
0-3] 26 3 0-4| 42 4
4-6| 34| 22 5-8/121 53
7-9] 55 83
8 1 4 5 8 11-1 11-2
12 8 1 4 9-2 10-2 11-1
11-2 12 4-3-8
(0-3)

(0-4)
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4-3-9

( 10 13 )
( ) ()
4-3-9
() (
of 1] 2 of 1] 2
03 21 7 2 0-3] 52| 23] 4
4-6| 77| 64| 52 4-6| 79 51| 11
0-3 19] 8 2 0-4] 36 9] 1
4-6| 30| 19] 7 5-8] 95| 65 14
7-9| 49| 44| 45
26.2% 16.8%
()
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4-3-10




(0.3 0.7)

4-3-10
.097 110 .084
179 201 .140
.075 117 152
-.035 .070 .076
.035 .080 141
.063 134 .146

4-3-11
295 536 353
.054 .106 191
231 427 416
.073 156 195
263 394 281
.090 194 .169
242 340 326
.079 204 .129
219 345 .294
.082 124 133
.093 202 194
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)

4-3-12

T Test

(p=.025>0.005)

4-3-13

4-3-11

(0.3 0.7)
7
21 5
38% 15% 10%
65% 40% 14%
1.7
2.6 1.3

139



21 24
23 25 20 22 66%
45% 28%
84% 59% 48%
T Test
(p<0.005)
Mann-Whitney U test
(p<0.005)
4-3-12 (%)
0-4 | 5-8 |9-12 [13-16|17-20|21-24|25-28| 29
1.6| 72| 149 20.7| 17.6| 14.4| 207| 29
00 23| 3.8 7.8 206| 319 304| 31
0 1 2 3 4 5 6 7
653 12.6| 29| 29| 11| 18/ 34| 99
399 86| 3.7 40| 37| 47| 82| 272
649 12.4| 68| 32| 27/ 38/ 16| 47
61.5| 12.3| 3.4| 50| 40| 46| 25/ 68
4-3-13 (%)
(n=443) (n=766)
20 AC p—>q.q 28.2 47 8
21 MP p—q,p 65.5 83.6
22 DA p—q,p 26.2 46.0
23 MT p—q.q 39.3 52.0
24 |SL p—>qq—r,p 46.0 74.5
25 |MT p—aq 44.5 58.7
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(MP  SL )
66%
()
4-3-14

454 [252 [.190 112 [.082 |.285
251 |.070 [.064 [.151 [.026 |.135
437 233 267 [.193 [.198 |.251
210 [.057 [.177 [.150 [.142  |.149
501 207 [.259 [.214 [.178 | .271
223 [.100 [.073 |.006 [.169 |.087
411|127 [.322 |47 [223 [.195
227 |22 [.a179 .07 [.103 [.109
390 |.216 |.226 |.147 [.188 |.147
162 [.097 [.132  [.107  [.061 |.101
591  |.276 |.341 [ .215 [.233 | 311
344 [.146  |.204 [.128 [.162 |.184

4-3-14
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( 0.3
0.7)
4-3-15
( 0.3 0.7)
4-3-15
429 [362 [.088 [.188 [.090 |[.115
157  |.069 [.098 [.037 [.013 |.014
275 |.095 [.099 [.042 [.072 [.169
160 [-.037 [.091 [.019 [.090 |.038
369 |.285 [.108 [.088 [.171 |.169
199  [.028 |.151 |.012 [.011  [.131
157  |.089 [.148 [-.004 |.111 |.145
179  [.058 [.170 |.118  [.094 |.089
193 [.077 [.093 [.039 [.206 [.150
212 [.058 [.153 |.083 [.149 |.133
439 [ .288 [.161 |.114 |.194 |.224
307 |.061 [.229 [.079 [.128 |.146
4-3-16
7 ) ( 21
24 )
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4-3-16

() ()
of 1] 2 of 1] 2
0(0-9)] 12[ 10| 3 0(0-9)[ 15| 10| 1
1(10-19)] 32| 46| 25 1(10-19)| 37| 41| 26
2(20-29) 19| 52| 24 2(20-29)] 19| 39| 32
of 15] 6 4 o 9o 4] 2
1| 14 18] 6 1| 14] 18] 6
2| 34| 84| 42 2| 48] 68| 51
4-3-17
10 13 )
( 21 24 )
«( ) )
4-3-17
() ()
of 1] 2 of 1] 2
000-9)] 16 8| 1 o 18] 8 o0
1(10-19)] 50| 39| 14 1| 63 29 12
2(20-29) 32| 24| 39 2| 50 371 3
o 16] 5] 4 ol 11 4] o
1| 18 15 5 1| 20 13 5
2| 64| 51| 45 2| 100 57| 10
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31.8% 25 27
) 84%
()
4-3-18
447 207 205 181 .089 183
.049 011 .061 -.058 .057 .018
.449 244 234 217 .146 213
130 .098 .109 -.031 .074 .083
385 204 247 185 218 231
194 .090 .032 .034 .051 .084
447 226 242 153 .088 219
150 .052 .064 .045 .066 .059
429 227 211 192 126 163
116 .063 .059 .050 011 .076
522 297 264 258 284 234
175 .067 .083 017 .058 .092

4-3-18
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0.3 0.7)
4-3-19

0.3 0.7)

4-3-19
345 297 |.084 |.063 [.033 |.075
158  [.075 |.146 |.097 [.109 [-.005
345 |[.290 |[.102 |.073 |.040 |.057
148 [.132 .91 [.103 [.109  |.101
362 |.305 |.125 |.103 [.088 |.173
144  [.106 |.120 |.145 [.024 |.045
271 272 [.018 [.058 [.097 |.084
060 |.056 [.036 |.035 [.021 |.029
316 |.294 |.072 |.132 [.148 |.115
084 [.041 |.119 |.049 [-015 |.073
375 |.358 |.107 |.136 |.101 |.126
148 [.101 |.146 |.102 [.050 |.065
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4-3-20

660 528 611 .509
356 326 .164 237
594 434 .503 .346
*1 371 365 172 241
408 319 .402 308
*2 255 169 .093 147
*3 605 452 519 .369
386 374 175 .203
1.00 1.00 719 .610
1.00 1.00 179 326

*1
*2
*3

4-3-20

719 610

146




4-3-21

R-square
(Y X1 (Adjusted
X2 R-Square) ( )
Y=.66X1 44 0
Y=.59X2 35 0
Y=.49X1+.37X2 (VIF=1.266) .54(.54) 1(213)
Y=.53X1 28 2(180,218)
Y=.44X2 .19 1(180)
Y=.41X1+.24X2 (VIF=1.309) 32(.32) 1(180)
4-3-22
R-square
(Y X1 (Adjusted
X2 ) R-Square) ( )
Y=.35X1 A2 2(38,215)
Y=.37X2 .14 1(215)
Y=.32X1+.30X2 (VIF=1.028) 22(.22) 2(38.,215)
Y=.31XI1 .09 0
Y=.37X2 13 1(223)
Y=.31X1+.23X2 (VIF=1.065) .18(.18) 1(223)

One-Sample Kolmogorov-Smirnov Test

p-value .05

.05
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4-3-21

4-3-22

(p<.05)

37

.30

12%

14%

9% 13%

54%

.24

32%

22%

.02

(R-square)

44%  35%

28% 19%

49

41

32
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18% 31
23
One-Sample Kolmogorov-Smirnov Test (
) ( )
p-value .001
(R-square)
4-3-23
0
(p<.05)
4-3-23
R-square
(Y X1 (Adjusted
X2 R-Square) ( )
Y=.61X1 .37 2(130,190)
Y=.52X2 27 1(130)
Y=.49X1+.32X2 (VIF=1.238) 45(.45) 2(130,190)
Y=.51X1 26 2(117,190)
Y=.38X2 14 3(20,117,190)
Y=.44X1+.18X2 (VIF=1.300) 28(.27) 2(117,190)

149




(37%)

1.7

1.3

32%

(27%)

(45%)

(.32)

150

45% (

(.49)

1.5

2.4

1995)

54%



Boero, Garuti & Mariotti (1996)
(Cognitive Unity)

Duval

Chazan

(1993)

I ) (2) C )

Hersh (1993)
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(1)

15

(1)

21

S13

S11

S20

HS

(Every example is special)

( JS
)
(2)
(1)
3)
( S )

(Measurement is not exact)

Chazan
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(2)

(2)

( E)
Chazan (1993)



(

)

S32
S37
(D)
(2) (3)
JS09 C( )
T C
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JS09 90
30 45
180 180 30 45

(180+2)

JS09 C

C JS09

JS09
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JS09

JS23

JS09

JS23 C D
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13 (a)

JS24

() (b) (b)
JS24

JS24
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(b)

(a)

DA=DB)



JS24

ABC

JS24 JS24

JS24

JS38
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JS38 S24

JS24
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A

A S24 S13  S33

170

S13 ... ( )

S13

S13
T B
(S13 )

S13

S13 . 170 10 10
20+170 190

S13
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S13

S13

180

XYZ

S24
180
S13 B
S33
S33
S33

XYZ

S24 S13

S33
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(

(2)

JS09

)

(4)

JS24

S24

(2)

161

(1)
(3)

(1)
(3)



x+y=180+7z

S22 B

B
E x+y=180+z
x+y=180+z
C D F F
B
60
60
P B
E
(E)
B x+y=180+z S22 S16
x+y=180+z
S16 B F
x+y=180+z S16

S16
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S16 ...10

S16 P

180
60

S16

S16 BDEF

S16

S16 (C)

T A BDEF C

S16 (B) P (E)

T x+y=180+z
Si16 B F C

S16

S16

S16
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B S22

S16
B( P) F( )
S16 D( ) X Y Z
D E
2.
S25
A
S25 BCDE
325 25
(
B E
T
S25
T ABCDE
S25
T E
S25
T X+Y=180+Z
S25
T
S25 BCDE
T
S25 XYZ
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S25  (C)

S25 (B)

S36 B E B

S36 P Xty
240 180 60

S36

S36

S36 B C D

S36 (B)

165



HS

T B E
S36 B E
T
S36 C D A
T
S36
T
S36 BCD
S25 B E
S36
)
1.
4
1,
HS12 —z
4
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HS12



HS12 (

HS12

2 2
)

1,

4
HS12
1:1:\/5

HS12
1.
4

(izZ)
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JS19 ABCDF

D 1 2 z 180°

(A)BCDF E JS19

JS19 ( 1 2z 180°)
T « 1 2z 180°

T “ 1 2 z 180°”
JS19 “ 1 2 z 180°”

JS19  (F)

JS19 (F)

T E BCDF
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T E
JS19 E
JS19 BMD CMD DB
DC DA( DB=DA
) D JS19
T
JS19
( DB=DC )
(DA=DC) ( D
)
T
JS19
JS19 HS12
JS19
HS12

HS09
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(p—q)
~q—~p ( )

~p—~q 3

2
z HS09
4

170



T (p—q~q—>~p,~p

T (~p—~q)

1 3 HS12 —z

HS12

HS09  HSI12
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(4)

(1)

100

(2)

HS12

100

172

(2)

(1)
(3)

S36



(3)
()

Dewey (1910) How We Think

(1) a felt difficulty; (2) its location and definition; (3) suggestion
of possible solution; (4) development by reasoning of the bearings of the
suggestion; (5) further observation and experiment leading to its

acceptance or rejection.

S15

A B C D F

A S15
S15

S15
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S15 A B C

S15 A

S15 E

S15

S15

S15

90

S21 A S21

T (A)9
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S21  (A)

S21

S21

21 (B) A

S21
S21

S21

P—>q~q—>~p,q—
p.~p—~q) HS41

HS41

N

l><1o2
4
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HS41

—x10? (

HS41

HS41
HS41

HS41 1 2

HS41

HS41

D)
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S17 F

B C D E F S17

S17

90
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S32 1
T
S32
T
32 (ABE)
(F)
(€)
HS35
HS35

HS35

HS35

178

HS35



(

)

T 10 Lo
4
(HS35 xHy’=z  x*+x’=10’ X:\/%)
T
HS35
T X
HS35
V50 x =+/50 yzm
T
HS35
JS19
F
F C D
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4-3-1 HS12  HS35

T
HS12 Xy HS35
z Xy
Z
T
HS12 x HS35
V4
1
— X
2
X
VA
T X=y=—F4
T
HS12 HS35 X y z
T %xy:%zz
HS12 HS35
T
V4
T
HS12 HS35 3
HS12 HS35
HS12  HS35 ( 4-3-1) HS12
HS35
3
HS12
HS12
HS35 HS12
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HS12 Xy

2 HS35

S34 C C

S34
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A 180

S34
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S34

S34

S34

4-5-1
Tabachneck  Simon (1996)
4-5-1
(Blair & Johnson, 1987)
(1) (2) (3)
(4)
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4-5-2

i

4-5-2

(1)

(2)

(3)

(4)

(5)

70%

184



(1) (2)

(D)
(2)
(a,b,c)
a=1 a=0
b=1 b=0
c=1 c=0
70%
4.1%

36.5%

47.1%

(2)
(1
70%
70%
70%
40.5%
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70%

70%

23.8%

4.0

15.7%

4-5-1



60.3%

56.7%
4-5-1
(%) (%)
(N=223) (N=220) (N=378) (N=388)
(1,1,1) 23.8| 47.1| 4.1| 40.5| 36.5| 603 | 15.7| 56.7
(1,1,0) 6.7 152 12.7] 18.6| 18.8| 25.4| 20.6 | 27.3
(1,0,0) 28.7| 152 37.7| 17.7] 185 7.7| 33.2| 9.0
(0,0,0) 2781 103 359| 109| 58| 29| 142| 23
(1,0,1) 36| 6.8| 4.1] 10.8| 05| 75
(0,1,1) 30| 13| 05| 09| 45| 08| 08| 08
(0,1,0) 22| 18] 18| 05| 21| 08| 62| 0.3
(0,0,1) 09| 04| 05| 09| 29| 00| 18| 0.3
* 62| 35| 28| 23| 95| 16| 88| 1.4
% _ -
( 4-5-3)
(1,1,0) - (1,0,1)
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ke

4-5-3

(1)

(2)

(1)

JS09

187

S16

S25

S22

S36

(2)



JS09
S17 F
4-5-2
4-5-2
(1) (1) (1)
(2) (2)
( )
4-5-3
HS12
(D S24
(2)
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HS09

(1
S15 A
(2) JS24

5

4-5-3
(D) (1)
(2) (2)
(1) (D
(2) (2)
(1)
(2)
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4-5-4

S34  S12

S12

S34 B

4-5-4

JS09,S13,518 S12

JS38,J519,516,S22,S25

JS23,JS24,S11,S15,517,S20
S521,524,S32,S33,S36,S37

S34 S14,523,S30
T ( F) 1
S12
T
S12
T AB
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