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8 IU (idea 
unit; Bransford&Johnson, 1972) (2007)

1 IU 1
4

1IU  
IU 15

4 IU
 

IU DJ 2
77%

8 IU 2  
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15  
  

  

 
 

 
( )  

 
( )  

 
( )  

 
 

 
4.2.2.  

IU 1

0.5 ( : T1 2
 : ,  : ) IU

IU  ( 16, 17)
IU

8
 

1 Parentese 5
1 4 9 14

69%
3  

9 DJ DJ
t DJ

 (t=2.34, df=34, p<.05)
DJ 0.06 DJ 0.03 t
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DJ
 (t=1.79, df=34, p=.08) DJ 0.17

DJ 0.15
  

DJ
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16 IU  
 IU       

 22 1 6 8 5 2 
 

4  
22 0 9 4 8 1 

 23 1 4 8 3 7 
 26 1 8 8 8 1 
 25 1 4 9 4 7 

 

17 IU  
 IU      

 
Parentese 

24 2 12 6 4 

 20 1 4 6 9 
3  18 1 8 3 6 
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9  ( ) 
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4.2.3.  

Sandoval & Millwood (2005) 

1
IU

8
10 t 1

DJ  
(t=2.47, df=34, p<.05) DJ 0.05, DJ 0.02

t
DJ  (t=1.94, 

df=34, p=.06) DJ 0.10 DJ 0.01  

DJ
 

Fischer et al. (2002)
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10  
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4.2.4.  
DJ

1

4  
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i.  
DJ ( 11)

3

DJ ( 12)

3

 
DJ

DJ

DJ DJ
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11 DJ  

 

 
12 DJ  
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ii. 4  
DJ ( 13)

2 2
2 2

DJ ( 14)
4

2
 

DJ 2
2

2
DJ

2
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13 DJ 4  

 

 
14 DJ 4  
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iii.  
2

DJ ( 15) DJ ( 16)
DJ
DJ
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15 DJ  

 

 
16 DJ  
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iv.  
2

DJ( 17) DJ( 18)
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17 DJ  

 

 
18 DJ  
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v.  
DJ ( 19)

2
DJ

( 20)
DJ

 
DJ

DJ
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19 DJ  

 

 
20 DJ  
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vi. (Parentese)  
DJ ( 21)

1 1 2
1,2

DJ (
22) 1

1,2,3
 

DJ
DJ

DJ DJ
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21 DJ (Parentese)  

 

 
 

22 DJ (Parentese)  
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vii.  
DJ ( 23)

(1),(2)
DJ ( 24)
3

 
DJ
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23 DJ  

 

 
24 DJ  
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viii. 3  
3 2

DJ 1 ( 25)
2 ( 26) 1

DJ
1 ( 27)

2 ( 28)

 
DJ

DJ 1
2

DJ
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25 DJ 3 -1  

 

 
26 DJ 3 -2  
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27 DJ 3 -1  

 

 
28 DJ 3 -2  
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DJ

DJ

1
 

DJ 1 9.52
DJ 1 14.53

( 29) t
DJ (t=2.41, df=34, p<.05)

DJ 45.13, DJ 33.04 DJ

DJ
DJ
 

DJ DJ

3 1
2

3
3 DJ 2

DJ 1 DJ 2
DJ 1

3  
1 2 18 1
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( 2=7.13, p<.01)
DJ

 
Clement(2008)

DJ

DJ
 

DJ

1
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29  (1 ) 

 

18  

 DJ DJ 
 11 3 
 6 13 
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4.3. 4 :  

4

1
 

 
4.3.1. 4  

4 ( , 1985)
Wason & Johnson-Laird(1972)

4
4

4
2

4 2
40 60

4 60

4
4 D, 3, B, 7

D 3

D 3
4 P Q ~Q

~P
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4

 

 
 

4.3.2.  
4

( , 1985) 4

DJ 1 4
17

 
19 4
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19 4  

   
 
 

 
 

2
 

 
 

 
2

 
 
 

 
  

 
 

 
  

 
4.3.3.  

Miyake(2009) Miyake(2009)

( 31)
( 1)

( 2)

( 3)

Miyake
 

Miyake (2012)
Miyake

Miyake(2009) 3
1 1

2
3

12 2
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4

MU(meaning unit)

MU

 2
2

4 22 MU
( 32) 4.2 IU

5
MU

/ MU
IU 4.2 DJ 1

 
32

MU MU
- 1

MU 1P- MU 1R-
MU - A 4

MU - B  

MU

DJ 3
2

4 MU 33
2-1B 2-1B MU 4

2-3 2-3
MU
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4-2 4-2 MU
3 4
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31 Miyake(2009)  
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32 4  

 

 

33 4 ( ) 

( MU ) 
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4.3.4.  
4 DJ 5

3 NT1, NT2, 
NT3 DJ 1

3 T1, T2, T3 5

DJ NT1 DJ T1
DJ NT1 NT3 NT2 1

NT3
DJ T1 T2 T3 3

T2 T3
DJ 3 (90 3 )

DJ 4 (90 4 )
3

 
IC

DJ TA 3
(3.2 ) 2 3 IC

TA DJ
TA

DJ
TA

DJ 1 1 IC

 
  

                                            
5 NT Non-Tool assisted T Tool assisted  
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4.3.5.  

20
DJ (NT1, NT2, NT3)

TA NT2

DJ (T1, T2, T3) T1

TA

NT2 6   
 

20  

 
 
4.3.6.  

21
MU

TA MU

DJ MU 3
                                            

6NT2 NT1 NT3
TA  

  NT1 NT2 NT3 T1 T2 T3 

 
 

 
      

 
       

 
       

 
    ,    
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DJ 4
MU 1 4

MU NT3

2-1B’ DJ
DJ  

DJ 4 MU
2-1B’

4 MU

TA MU 4
4 MU
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21 MU  

MU NT1 NT2 NT3 T1 T2 T3 
1P-1A 
1P-2A 
1P-3A 
1P-1B 
1P-2B 
1P-3B 
1P-4B 
1R-1A 
1R-1B 
1R-2B 
1R-3 
2-1A 
2-2A 
2-1B 
2-1B' 
2-2B 
2-3 
2-3' 
3-1 
3-2 
3-3 
4-1 
4-2 
4-2' 
4-3 

MU  15 7 5 9 18 12 
MU  5 3 4 5 4 2 

 20 10 9 14 22 14 
MU TA MU  
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4.3.7. DJ  
TA

DJ NT1, NT2, NT3
DJ T1, T2, T3 5  

DJ NT1 NT3 2

60

NT1 NT3

( 4-1 4-2) TA
TA

( 4-3
4-5) NT1

( 4-6) NT1

( 4-7)  
 

4.3.7.1. 1-1: DJ NT1 TA  
NT1 TA 4-1

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

 
1

()
( )

10  
 

4-1: DJ NT1  

21 NT1 
22 NT1 
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23 NT1  
24 NT1 60

 
25 TA  
26 TA 

 
36 NT1  
37 NT1  
38 NT1  
39 NT1 4  
40 TA  
41 TA  
42 TA  
43 TA  

 
NT1 NT3 TA

NT1 NT3 60
40

 
 

4-2: DJ NT1 NT3  

87 TA 
 

88 NT1  
89 NT3  
90 NT3  
97 TA  
98 NT3  
99 TA  

100 TA  
101 NT3  
104 TA  
105 NT1  
106 NT3 40  
116 TA 40
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117 NT3 40  
118 NT1  
119 NT3  
120 NT1  
121 NT1 

 
122 NT3 40 40

 
123 NT1  
124 NT3  
 

TA NT1
NT3

NT1 NT3

40
TA 40 60

NT3  
 

4-3: DJ NT1 NT3  
188 TA 

 
189 NT3  
190 NT1  
193 NT3  
196 TA  
201 NT3 40 60 (

) 
202 TA  

 
TA

NT1

NT1 TA
NT1
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4-4: DJ TA  
253 TA 

 
254 NT3  
255 NT1  
256 NT3  
257 NT1  
258 NT3  
259 NT1  
260 NT1  
261 TA 

 
 

TA 2

TA TA NT3
NT1

 
NT1 2

4

 
 

4-5: DJ TA  
293 TA  
294 NT3  
295 TA  
296 NT3  
297 TA (  
298 NT1  

 
2 NT1

3
4-6 4-7 3 NT1
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4-6 NT1

4
TA  

 
4-6: DJ NT1 TA  

79 NT1 2  
80 NT1  
81 NT1  
86 TA 4  
87 TA  
88 TA 

 
93 NT1 
 

NT1 TA
NT1 TA

NT1
NT1 NT1

 
 

4-7: DJ NT1 TA  
105 TA 

 
106 NT1  
116 TA  
117 TA  
118 TA  
119 TA (NT1 )  
120 TA  
121 TA 

 
 

4.3.7.2. 1-2: DJ NT1  
NT1 3

34 36 ReCoNote
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34 34 35
34 4 36

34
4

4
 

34
2

2
 

2 34
2 2
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34 NT1  (1 ) 
 

 

35 NT1  (2 ) 
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36 NT1  (3 ) 
  



 

 113 / 245 
 

4.3.8. DJ  
DJ

T1

4-8 4-13 T1

( 4-8 4-10) 4
(

4-11) 4
( 4-12 4-13)

  
4-8 1 4-9 4-11

2 4-12 4-13 4 3

 
 

4.3.8.1. 2-1: DJ T1 T2 T3  
T1

4-8 T1 T2
T1

 
 

4-8: DJ T1  
170 T2  
171 T2  
172 T1  
173 T2  
174 T2  
175 T2  
176 T2  
177 T2  
178 T2  
179 T1  



 

 114 / 245 
 

180 T1  
181 T1  
182 T1  
183 T1  
184 T2  
185 T1  
186 T1  
199 T1  
200 T1  
201 T1  
202 T1  
203 T1 (  
204 T1  
205 T2  
207 T1  
208 T1  
209 T1 (  

 
T3

T1
T1

( 65,66)

T3 T1 2
( 74) T2

 
 

4-9:  DJ T1 (2) 
56 T3  
57 T3  
58 T3  
59 T3  
60 T1  
61 T3  
62 T1  
64 T1  
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65 T1  
66 T1  
67 T1  
68 T3  
69 T3  
70 T3  
71 T3  
72 T1  
73 T1  
74 T1  
87 T2 ( )  
88 T2  
89 T1,T3  
90 T2  
96 T2  
98 T2 ( )  
99 T3  
 

T1 2
  

 
4-10:  DJ T1  

161 T2 
 

162 T1  
163 T1  
165 T1  
166 T1  
168 T3  

 
T1 ( 170)

( 171) 4
T1

 
 

4-11:  DJ T1   
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169 T1  
170 T1  
171 T1  
173 T3 ( )  
174 T1  
176 T1 (  
177 T3  

 
T3 T1, T2

T3 T1 T2
T1 (4 )

 
 

4-12:  DJ T1  
68 T3  
69 T1  
70 T1  
71 T1  
72 T3  
73 T3  
74 T3  
 

T1
T3 ( 203-206)

T2  
 

4-13:  DJ T1  

163 T1  
168 T1  
169 T1  
171 T3  
172 T3  
182 T3  
203 T1  
204 T3  
205 T3  
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206 T3  
 

T1 T2 T3

 
DJ NT1 DJ

T1

DJ 2
2

TA  
(1)

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

(1)

(2)

(1) (2) (3)

  
 

4.3.8.2. 2-2: DJ T1  
T1 37 39

T1 3
T1 ReCoNote 37

37 38 37
4 39  

( 37)
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38

39 4

 
T1

4

37 38 39

T1 T1
 

DJ NT1 DJ T1

DJ
DJ

DJ
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37 T1  (1 ) 

 

 
38 T1  (2 ) 
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39 T1  (3 ) 
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4.4.  

DJ 3 DJ 3
10

1 2 4  
1

DJ DJ
(4.1 )  

2

DJ

1
DJ

(4.2 )  
4

DJ

DJ
DJ

DJ 2

TA 2

DJ 3

( )
(4

)
DJ

DJ
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(1)
 (2)(1)

 (3)(1) (2)  
(4.3 )  

Clement(1987)
DJ

DJ

  
4.3

2 1

2
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5 .  
 

4
4

 
5.1

4
4

4 DJ 2 DJ 3
DJ 1 (NT4 ) DJ 2 (T4,T5

) DJ 1 (NT5 )
DJ 1 (T6 ) T6 1

T1  
5.2

4
 

5.3 4

DJ 2 (NT1, 
NT2) DJ 3 (T1, T2, T3)

4
1

5.3.3
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1 (NT1, 
T1)

 
5.4

2
 

5.5

 
22  
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22 5  

  
 

( ) 
  

 
 

DJ: 5  
DJ: 6  

(3 ) 
 5.2  

 

 

DJ: 2  
DJ: 3  

(1 ) 
 

5.3.1  
~ 

5.3.2  
DJ: 1  
DJ: 1  

(1 ) 
 

5.3.3  
~ 

5.3.4  

 
 

 

DJ: 1  
DJ: 1  

(1 ) 
 

5.4  

 
 

DJ: 5  
DJ: 6  

(3 ) 

 
 

5.5  
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5.1. 1  

1 2 2
3

23 DJ 24
DJ 6  

 

23 DJ DJ  

   

NT1,NT2,NT3 
44  

 
Grice  

 

NT4 
 

3  

 
   

 

NT5 
 

Piaget  
 

3  
 

 

24 DJ DJ  

   

T1,T2,T3 
44  

 
 

 

T4,T5 
 

 
4  

 

T6 
 

4  
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25 1

1 7

NT3

NT3  
DJ DJ

1
4

 
 

25  

  
  

 
/  

DJ 
NT1 
NT2 
NT3 
NT4 
NT5 

20:00 
15:00 
35:23 
12:00 
8:02 

31 
13 
15 
10 
0 

1.55 
0.87 
0.42 
0.83 

0 

DJ 
T1 
T2 
T3 
T4 
T5 
T6 

9:20 
13:30 
9:20 
3:32 

15:08 
9:04 

10 
14 
7 
2 
2 
0 

1.07 
0.96 
0.64 
0.57 
0.12 

0 
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5.2. :  
DJ 4

4
26

27 28

 
DJ (NT )

DJ (T )
DJ T6

DJ DJ
DJ DJ

DJ
DJ T5

(
NT5 T6 )  

DJ
DJ

DJ DJ
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26 1  ( 4 )  

 
 

27 1  ( )  

   NT4 T4 T5 

 
 
 

2-4-6

 
   

   
   

  
 

,  ,   

  
 

   

 
  

  NT1 NT2 NT3 T1 T2 T3 

 
 
 

 ,      

        
        
     ,    
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28 1  ( ) 

   NT5 T6 

 
 
 

 
  

 
 

3
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5.3. :  

MU(meaning unit 4.3.3 )
MU

MU

 
DJ

4

1
MU

70%
 

 
5.3.1.  

29 MU
MU

DJ 2 (NT1, 
NT2) MU 2
NT1 MU 1

DJ (T1, T2, T3) 3 1 4
MU 1 4

 4 3
MU

DJ 3 1 2  
DJ

DJ
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29 MU  

MU NT1 NT2 T1 T2 T3 
1P-1A 
1P-2A 
1P-3A 
1P-1B 
1P-2B 
1P-3B 
1P-4B 
1R-1A 
1R-1B 
1R-2B 
1R-3 
2-1A 
2-2A 
2-1B 
2-1B' 
2-2B 
2-3 
2-3' 
3-1 
3-2 
3-3 
4-1 
4-2 
4-2' 
4-3 

MU  14 6 13 15 7 
MU  2 0 2 3 4 

 16 6 15 18 11 
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5.3.2.  

  
30

MU 31

1
MU  

DJ 1 2
MU 5 6

DJ 1 4
1 2

 
DJ NT1 1P-3A 2-2A

5.1 NT1 2
1P-3A

NT1
2-2A

NT1
 ( 5.3.3 )

NT2

  
DJ T1 T1

4-2’ T1
2 4 4-2’  
( 5.3.4 ) T2 T3 2

4 2
2

T2 T3
T2 T3

4 DJ
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30 MU  ( MU )  

MU NT1 NT2 T1 T2 T3 
1P-1A 1 2 
1P-3A 1 
1P-1B 1 1 
1R-1A 2 
1R-3 1 
2-1A 1 1 
2-1B 1 
2-1B' 2 
2-3 1 1 
2-3' 2 
3-2 1 
4-1 1 1 
4-2 2 1 
4-2' 2 
4-3 1 

 0 1 13 8 4 
 

31 MU  ( MU )  

MU NT1 NT2 T1 T2 T3 
1P-1A 1 1 
1P-3A 6 
1P-1B 1 
1R-2B 1 
2-1A 1 
2-2A 5 
2-3 2 
3-1 2 

 19 1 0 0 0 
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5.3.3. DJ  
DJ

NT1
NT1 A 4

NT1 NT1
4 2

 
NT1 40

NT1 NT1
MU 30 33 35 37 38 40

NT1 MU ( )
4

8
 5-1  

 

 

40 NT1 1  
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5-1: DJ NT1 2  

23  A 

39 NT1 

 A 
43 NT1 
27  A 

44 NT1 
28  A 

45 NT1 
29  A 
46 NT1 

30  A 

31  A 

47 NT1 
 A 

A 4 ( 23 ) NT1
 (4 ) ( 39)

 ( 2) A
( 27 )

NT1( 44 45)
A ( 28 , 29 )

A
4

2 ( 30 ) NT1 2
2 (

47) NT1 4
A  

40 NT1
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NT1 1
24 A

NT1

NT1

 
5.3.4. DJ  

DJ T1
41 T6 1

T1 17
17 T6 T6

 
 

 

41 T1 1  
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1 21 T1
2

22
T1

( 23; MU 4-2’)
T6 ( ) T1 31 T6

4 4
2

 
T1

5-2 T6 T1
( ) T1

T1 ( 23, MU 4-2’) T6
( )   

 
5-2: T1 4 T6  

20 T1 
 

21 T1  
 T6  

22 T1 
 

 T6  
23 T1 

 
 T6 (( ))  

 
T1 24 2 (MU 2-1B’)

T6 T1
( 5-3)  

 
5-3: T1 4 2  ( )   

24 T1 (( ))
 

( )  
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( ) 
 T6  

  
T1

( 26; MU4-2) T6
T1 (

23) ( 5-4)  
 

5-4: T1 T6  
25 T1  
26 T1 ( )

 
 T6 ( )

( )
 

 
T1 T6

( 27; MU4-2’) T1
( 30; MU 4-2’)

T6 T1 ( )(
5-5)  
 

5-5: T1  
27 T1 

( )  
28 T1  
- T1 

( ) 
29 T1 

 
 T6 ( ) (

)
( )  

 
T1 ( 30; MU2-3’)
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( )
( 31; MU 4-2’)

T6
( ) T1 T6 T1

( 5-6)  
 

5-6: T1 T6  
30 T1 

 
31 T1 ( ) (( ))   

 T6 (( ))   
- T1  
- T6  

 
T1

T6
T1

41 T1 4 4

2 24

T1
2 4

 T1

 
 

5.4.  
DJ NT1

2

1
1 1
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5.4.1. DJ  
NT1 5-1 5-7  

 

5-7: DJ NT1 A  

1 A 
 

:

1 NT1 ( ) 
 (4 )  

:

2 A  : 

- NT1 (30 ) ( )  -
3 A  :

3 NT1  :

4 A 
 

:

4 NT1  :

5 A  :

5 NT1 ( )
 

:

6 A 40
 

:

7 A 

 

:

7 NT1 
OK? 

:

8 A OK :
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5-7
42

NT1 43 A
A

NT1
NT1 A 2

7 8 A
2 7 8 A A NT1

A
NT1

 
NT1 A

A NT1
A

 
NT1 A

NT1
A

 
DJ NT1 A

NT1 A
NT1

A A
NT1 NT1
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42 NT1  

 

 

43 A  
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5.4.2. DJ  
5.5 T1 5-8   
 

5-8: DJ T1 T6  
1 T1 

 

 

:
 

1 T6  - 
2 T1 

 
:

  
(4-2) 

2 T6  :
 

3 T1 

 

:
  

(4-2’) 
3 T6 ( )

 
: 

 
4 T1 (

)  
( )  

( ) 

:
 

(2-1b’) 

4 T6  - 
5 T1 

 
( )

 

:
 

(2-1b, 
4-2) 

5 T6 ( )
(

)  

: 
 

6 T1 
( )

 

: 
 

(4-2’, 
2-1a, 2-3’) 
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( ) 

 
6 T6 ( )

(
)

( )  

: 
 

 

7 T1 
 

( ) ( )
 

: 
 

(2-3’, 
4-2’) 

7 T6 ( )  : 
 

8 T1  :
 

8 T6  :
 

 
5-8 44

T1 45 T6

MU
MU  

T1
MU

T1 20 MU
6 MU:2-1A, 2-3’, 4-2’ 3

MU
DJ

T6
T1 T1

 
1 T1
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T6

T1

3
T1

T1
T1

4 T1
( )

6 (
)

T1
T6

T1 T6
T1

 

DJ
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44 T1  

 

 
45 T6  
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5.5. :  

3 DJ

2 3

 

DJ 32 DJ
33

DJ DJ DJ

DJ T2 T3
DJ

 

3
DJ

3 DJ 1
4

( DJ 0.5 ) DJ
DJ

DJ
  

DJ

DJ (
)
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32  ( DJ)  

   
NT1 0 - 

NT2 1 
4 Grice

: 
 

NT3 0 - 
NT4 0 - 
NT5 0 - 

DJ
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33  ( DJ)  

   

T1 1 4 : 
 

T2 6 

4 : 44
D 3

 
4 :

 
4 : 

 

 
4
+ : 

 
: 

 

T3 2 

4 : 

 
4 : 

 
T4 0 - 
T5 0 - 

T6 1 4 : 
 

DJ
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5.6.  
5.6.1.  

 
DJ 5 DJ 6

1
(5.1 )  

DJ
DJ

DJ
DJ DJ

(5.2 )  

DJ

DJ

DJ

DJ

(5.3 )  

DJ

MU DJ
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(5.4 )  

DJ
DJ

6 DJ

(5.5 )  

  
 

5.6.2.  

(Barnes, 1976)

DJ

DJ
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DJ

 

( , 1984)

1  
DJ
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6 .  
 

DJ 6.1
4 DJ

3
6.2

3 4

6.3
3 4

3
6.4

3
6.5 3

4

 
34

5
T1,T2,T3 1  
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34 6  

  
 

( ) 
  

 
 

DJ: 3  
(1 ) 

 6.2  

 

 

DJ: 3  
(1 ) 

�  
� 

 
6.3  

DJ: 3  
(1 ) 

 
 

6.4  

 
 

DJ: 3  
(1 ) 

 
 

6.5  
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6.1. DJ  
DJ DJ 1 4

4
3 DJ 1 2

2 2 4
4 3 8 8

4 8 3
8 3

35
9  
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35 DJ T1 T2 T3  

   
 

1  
44  

 
 

 

 
2  

44  
 

 
 

 
 

 
 

 
3  

4  
 

 
 

 
 

 
 

 
3  

 
   

 
   

 
 

   
 

   
 

 
4  

4  
 

 
 

 
 

 
 

 
  Parentese 

 
   

 
   

 
 

 
   

Piaget  
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6.1.1.  
DJ T1 5

MU:4-3
MU:4-3’  

 
MU4-3’: 

 
 

4 2
MU:4-3’

 
 

6.1.2.  
DJ DJ

T1, T2, T3 4
36, 37, 38

T1 3 T3 4

T1 T2 3
3

1 3
1

T3
T1 T2 2

3
2 4

10  
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36 T1  

 
  

 
/  

1  9:20 10 1.07 
2  7:35 10 1.32 
3  2:20 0 0.00 
4  8:35 17 1.98 

 6:57 9.25 1.09 
 

37 T2  

 
  

 
/  

1  13:30 13 0.96 
2  4:36 2 0.43 
3  3:55 1 0.26 
4  4:53 2 0.41 

 6:43 4.50 0.52 
 

38 T3  

 
  

 
/  

1  9:20 6 0.64 
2  3:00 1 0.67 
3  3:35 1 0.28 
4  3:30 0 0.00 

 4:51 2.00 0.40 
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6.1.3. :  
DJ

39, 40, 41 3
DJ

 
1 T1 1 2

2
 

T2 1 3
1

2
3 3 2

3 3
2 T2

4
 

T3 1 3 4

T3
  

1 4
DJ

4
3 4

DJ
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39 T1  

  
1  2  3  4  

 
 
 

    

 
     

 
     

 
 ,     

 
 

40 T2  

  
1  2  3  4  
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41 T3  

  
1  2  3  4  
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6.2. :  
3 3

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

MU
MU

 
(2) MU

MU
1 MU

MU
MU

MU
 
(3) MU

MU

MU
MU

MU
MU

 
 

6.2.1. T1  
6.2.1.1. MU  

42 T1 MU
MU T1 MU

 3 MU
2

T1
1/3 T1
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MU 2
3

MU MU:4-3
T1 DJ 1 4
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42 MU (T1) 

MU 
 

1  
 

2  
 

3  
 

4  
1P-1A 
1P-2A 
1P-3A 
1P-1B 44
1P-2B 11
1P-3B 
1P-4B 
1R-1A 
1R-1B 
1R-2B 
1R-3 11
2-1A 11 11
2-2A 
2-1B 11 11 11
2-1B' 22 11
2-2B 
2-3 11
2-3' 22
3-1 
3-2 11
3-3 
4-1 22 11 22
4-2 22 22
4-2' 
4-3 33
4-3’ 33

MU 13 15 9 15 
MU 

MU  
2 

15 
3 

18 
0 
9 

3 
18 

 13 7 0 13 
MU

MU MU  
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43 MU  (T1) 

 MU 
1 4-2’ 
2 1P-2B, 1P-4B, 1R-3 
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6.2.1.2.  
MU

MU

42 T1 3

MU
 

T1 4 13 MU
2-1A, 2-1B, 

2-1B’, 4-1, 4-2 5 MU T1
T2 T3 (4.3.8 )

T1
(MU:4-2)
(MU:4-1)

(MU:4-1) 4
4

(MU:2-1B) MU:4-1
T2 T3 T1

4  “ ” 
(MU:2-1B’)

T1 ( )
(MU:2-1A)  

4
(MU:2-1A)

4 (MU:2-1B, 2-1B’)
T1 2 4 2

4-3 4-3’ 3 2 MU
3 T1

2 4
4-3’  

 
6.2.1.3.  

T1 6.3 3
MU 43 1 4-2’
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4-2’ 4
MU

MU T1

 
2 4

MU:1P-2B 1P-4B, 4
4 1R-3

T1 4

1
2 MU 2-3 1

2-3’
4

 
T1 4

1
T1 MU

MU
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6.2.1.4.  
T1 46

49 T1 3
T1 MU

1 2 4 2 1 4
4 MU MU

  
 

1  
46 1

T1 ( 19 )
22 4

( )
4

T1 23
(MU:4-2’) 

2 MU T1
(MU:2-1A) 4

(MU:2-1B, 2-1B’)
(MU:2-3) (MU:2-3’)

T1 2 4
2 4

(MU:4-2’)  
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46 T1 1  
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2  
47 T1 2

13 4 4
D 3

(MU:1P-1B) T1 (
1 2) ( 3 6)

3 ( 7 9)
10 MU:1P-1B (4

)
T1 22 23 4

25 4
( )

T1 MU:4-1
T1

1 4   
 

 
47 T1 2  
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3  
48 T1 3

T1 T1 2,3,4
MU:1P-1A

1 2
2,3,4 MU MU

4 ( )
5

7 4
5 9

2   
 

 
48 T1 3  
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4  
49 T1 4

1 2
4 T1 (
9,15,21) 4 MU

4 3
4

9 4 ( 2
8) 15 4

4 2
21 4 4 (

16 23 4 ) 9
4 15 4

4 21 4 4
24 2

4 T1 4
4

T1 4
26 T1 4-3’ T1

MU:4-3 4
T1  

 

 
49 T1 4  
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T1 3 MU
MU
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6.2.2. T2  
6.2.2.1. MU  

42 T2 MU
MU T2 T1 3

MU T2

T2 MU 3
T2 T1 3

4 MU
 

 
6.2.2.2.  

44 T2
MU 1P-3A, 4-1, 4-2 3 1P-3A

4-1
4-2 MU

 
MU:1P-3A T2

T2 2
60

40 60

T2 ( ) 40
(

1 )

T2
T3

2
2 T3

 
MU4-1 1 3

T2

T2
4-1
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MU:4-2 3

1 2

( 1
)

( 2 )
4

2
T2 ( )

4-2   
 

6.2.2.3.  
44 6.3 3 MU

45 1 MU:1P-2A, 4-3
1P-2A MU

T2 1
1 2

MU:4-3
MU 4-1 4-2

T2 4-3

2 4-2’ 4-2’

T2 1

T2

T2
 

T2 4
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44 MU (T2) 

MU 
 

1  
 

2  
 

3  
 

4  
1P-1A 22
1P-2A 
1P-3A 22  11
1P-1B 
1P-2B 
1P-3B 
1P-4B 
1R-1A 22
1R-1B 
1R-2B 
1R-3 
2-1A 11
2-2A 
2-1B 11
2-1B' 
2-2B 
2-3 
2-3' 
3-1 
3-2 
3-3 
4-1 11 11
4-2 11 11 11
4-2' 
4-3 
4-3’ 

MU 14 13 9 14 
MU 3 0 0 1 

MU  17 13 9 15 
 9 3 1 1 

MU
MU MU  
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45 MU  (T2) 

 MU 
1 1P-2A, 4-3 
2 4-2’ 
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6.2.2.4.  
T2 50

53 T2
1 MU 2

MU
MU

 
 

1  
50 T2 1

T2 MU
4 4-3

 T2 MU:4-1
(

3 ) 1
MU

2-1A 1P-3A 2 1P-1A 1R-1A
MU:1P-2A

( 18 )
MU MU:4-2

 MU:4-3 4
22

4 4-3
4-2’

17 18 4
4 T2

4 4
 

 



 

 182 / 245 
 

 
50 T2 1  
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2  
51 2 1

MU:1P-2A
1 MU:4-2’, MU:4-3

2 T2 MU
MU:4-2

MU:2-1B MU 1
T2

2 4  
2 1

4 2
2 7 8 11

14, 18 19 T2 2
2 2

MU
1 T3

2 T2
 

 

 
51 T2 2  
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3  
52 3

T2 T1 MU
MU 1

2
MU:4-3 DJ 3

4 MU T2 1
4

 
4 MU(4-1)

T1 MU:4-1 1
2 1 2

T2
 

T2 4
1P-1B( 5) 6 MU:2-3 4

4
 

 

 
52 T2 3  
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4  
53 4

13 MU:1P-1B T2
( )

4 4
3

4 MU

 
T2 MU 3 2

3 3 MU(1P-2A, 4-2', 4-3)
1P-2A 4-3 2

T1 4
( 8 12) 8 12 4

4 ( 20) 4
  

 

 
53 T2 4  
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6.2.3. T3  
6.2.3.1. MU  

46 T3 MU
MU T3 T1 T2

2 3 MU
T3 4 MU

3
T3 2

4
2 3 MU

T3 2 3

1 3 T3

T3 4
2 3

4
T3 T1 T2 4

 
 

6.2.3.2.  
46 T3
MU 3-1, 4-1, 4-3 3 3-1 4

4-1
4-3

T3 2
3 4 MU MU

MU MU
  

 
6.2.3.3.  

6.3 3 MU 47
1 MU 9

T3
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2 2
MU:1R-3 2 MU 3 MU:2-1A

MU:2-1B’ 4
MU:2-2B

3 MU
3 2 MU

MU:2-3 MU:2-3’ 1
4 T3 2

 
T3
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46 MU (T3) 

MU 
 

1  
 

2  
 

3  
 

4  
1P-1A 
1P-2A 
1P-3A 
1P-1B 11 11
1P-2B 
1P-3B 
1P-4B 
1R-1A 
1R-1B 
1R-2B 
1R-3 
2-1A 
2-2A 
2-1B 11
2-1B' 22
2-2B 
2-3 11
2-3' 
3-1 11 11
3-2 
3-3 
4-1 11 11
4-2 
4-2' 
4-3 11 22
4-3’ 

MU 7 2 3 15 
MU 4 7 11 0 

MU  11 9 14 15 
 4 3 6 0 

MU
MU MU  
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47 MU  (T3) 

 MU 
1 1R-2B, 2-1B, 2-3’, 3-1, 3-2, 4-2’, 4-3 
2 1R-3, 2-1A, 2-1B’, 2-2B 
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6.2.3.4.  
T3 4 54

57 T3

4

T1 T2  
 

1  
54 1 T3

4 3 1
1

4 ( 5) 2

2 T3
2 4 ( 7)

( 8)

(
) ( ) T3

MU:2-3 ( 9)  
T3 4 MU:4-1 MU:4-2’

4-3 4 MU
T3 13 ( )

1P-1B 4
MU:2-3’

MU:4-3 T3
1,2,4

 
 



 

 191 / 245 
 

 
54 T3 1  
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2  
55 2

T3 MU:4-1 4-3

T3
1 3

4
MU:4-3 MU:4-3

T3
MU:4-3  

4
T3

1
MU:1R-3 T3

T3

  
 

 
55 T3 2  
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3  
56 3

2 T3 4
T3

1 3 MU 1 2
T3 MU

2

T3
T3 1 2

MU  
 

 
56 T3 3  
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4  
57 4 T3

1 4
T1 T2 4

3 4 9 10
1 2 6 7 2

5 8 2
3  
T3 MU

T3 1 2 4
4 T1 T2 4

( 12)
4 4 3

4

 
 

 
57 T3 4  

  



 

 195 / 245 
 

6.2.4. 3  
6.3 DJ (T1,T2,T3)

DJ

3
DJ 3 4

4  
1

( 8 ) 1

Miyake(1986)

T1 4
4

MU 4 3
4 1

T1 T2
T2 T1

MU 2
T2 1

T3 2
3 4

T3 2
3  4

 
2 MU 3

T1 T2 3 2
MU 4 T1 T2 2

MU 3 3
1 (90 ) 1

DJ
T1 T2

4
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1 3 T1 T2 3
MU

T1 T2
T3 2

T3 2 3
MU T3

4 1 MU
T3

3 4
DJ

 
3 MU

MU
T2 2

T3 3 1 4

( 3)

 
4 4

4 MU
4 MU

MU 1 4 MU
T1 1 2

4 4 4
T2 4

1 4
T3 T2 1 4

T3
4 4

T3 4 MU
MU T1 T2
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MU
T1 T2  

DJ

T1, T2, T3 1
(Scardamalia & Bereiter, 1987)

4
MU

4 4

 
  

6.3.  
6.3.1. T1  

4 MU 4 MU
48

MU
MU 4

4

1 4-1 4-2
2 4-1 4-2

2
MU2

4 MU MU
4 MU MU

 
T1

4 MU T1
4 MU
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48 MU (T1) 

 1  2  3  4  

 
1R-3 4-2 
2-3’ 4-2’ 

4-2’ 2-1B’ 
4-2’ 2-1A 
2-1B 4-2 
4-2 4-2’ 

1R-1B 4-1 - 2-1B’ 4-2 
4-2 2-1B’ 

4-2’ 1P-2B 
4-1 4-3’ 
4-2’ 4-3 
4-3 4-1 
4-3 4-3’ 
4-3’ 4-1 
4-3’ 4-3 

 4-1 1P-1A 4-1 3-1 
1R-2B 4-2 

4-2’ 2-3 

2-3’ 4-1 2-3 4-2 
4-2 3-1 

2-1B’ 4-2’ 
3  -  
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6.3.2. T2  
T2 4 MU

MU 4
4

MU MU
T2

49  
1

MU MU 5
1

2 1 4 1R-1A
MU 1R-1B 4-2

3 1 4-3 1
1P-1A T2 2

4-2 3 4
MU:2-3 MU:2-3 MU:2-1B

4 4-2 1P-1B
1P-1B MU:1P-2A

4-2 2-2A 4-2
2-2A 3 4

3 4
2 4-2 4

2-2A 4-2  
 

49 MU (T2) 

 1  2  3  4  

 
4-1 1P-1A 
1R-1A 4-2 

4-2 4-3 
4-3 2-1B 
4-3 4-2’ 

4-2 2-1B 4-1 4-3 4-2 1P-1B 

 2-2B 4-3 1R-1B 4-2 4-3 1P-1A 
2-3 4-2 

2-2A 4-2 
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6.3.3. T3  
T3 T2 T3

50 1
4 5

3 2-3 4-2 4-3
4-1 2-3 4-3

3 4
3

T3
4 4

1P-1A 1P-1B 2 3
MU 2 3

4 4 MU
 

 

50 MU (T3) 

 1  2  3  4  

 
2-3 4-2 
2-3’ 4-3 

4-2’ 1P-1B 
4-2 4-1 
4-1 4-3 
4-3 4-2’ 
4-3 4-1 

4-3 1P-1B 4-1 2-1A - 

 4-1 3-1  4-1 4-2 
4-2 4-2’ 
4-2’ 4-1 

4-3 1P-1A 
4-2 1P-1B 

4-3 4-2’ 
4 -  
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6.3.4. 3  
4 MU

MU
MU

DJ 4
MU DJ

 
4 MU MU

DJ
DJ

DJ
4

MU DJ

T1, T2, T3
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6.4. :  

5.5

 
 

6.4.1. T1  
T1

51 52 (core)
C (others) 

O

 
49 50 4

7 50
(O1-1, O2-1, O2-2, O3-1, O3-2, O4-1, O4-2)

1
(O1-1) 2 T1

1 T1
4

2 (C2-1) 4
(C4-1) C2-1

C4-1

 
T1 2 8

3 2 4
(O2-2, O3-1, O3-2)

T1
(O4-2) T1 DJ
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T1 C2-1

T1

T1

 
 

51  (T1) 

 
 
 

 
 

 

1  C1-1 �   

2  

C2-1 
�  
�   

C2-2 �  

 

4  
C4-1 

(C2-1) 
�  
�   
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52  (T1) 

 
 
 

 
 

 

1  O1-1 
�  
�  

 

2  

O2-1 
(O1-1) 

�  
�  

 

O2-2 
�  
�   

O2-3 
� 

 
�   

O2-4 
�  
� 

 
 

3  

O3-1 
�  
�  

 

O3-2 
� 

 
�  

 

4  

O4-1 
(O2-1) 

�  
�   

O4-2 

� 

 
�  
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6.4.2. T2  
T2

53 54
”+” 2

T2
1 4 T2

4
2

C1
C11 10

8  (C1-1, C1-2, C1-3, C1-6, C2-1, 
C2-3, C3-2, C4-1, C4-2, C4-4) T2 1 C1-1
C1-2 C1-3

2
(C2-1)

(C1-5)
(C1-6) T2 C3-3

(C2-3)
T2

 
C3-3 4

C4-1 T2
T2 C4-1

(C4-4)
T2

C4-3
T2 C4-3

T2
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53  (T2) 

 
 
 

 
 

 

1  

C1-1 �  
DD 33

 

C1-2 �  
 

C1-3 �  
  

C1-4 
� 

 
 

C1-5 �  
 

C1-6 

�  
�  
� 

  

2  

C2-1 
(C1-2+ 
C1-3+ 
O1-1) 

�  
� 

 
 

C2-2 
(C1-5) 

�  

 

C2-3 
(C1-6) 

�  
�  
� 
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( 53 ) 

 
 
 

 
 

 

3  

C3-1 
(C1-5) 

�  
 

C3-2 
(C2-1) 

�  
�  
� 

 
 

C3-3 
(C2-1+ 
C2-3+ 
C3-1) 

�  
�  
� 

 
 

4  

C4-1 
�  
� 

  

C4-2 
(C1-1) 

�  

4

 

C4-3 
(C1-2+ 
C2-2) 

�  
�  

 

 C4-4 �  
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54  (T2) 

 
 
 

 
 

 

1  O1-1 
�  
� 

 
 

4  
O4-1 

(O1-1) 

�  
� 
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6.4.3. T3  
T3

55 56
T3

C2-4,C2-5,C3-2

2
(O2-6, O2-7, O2-8, O3-1, O4-5) C2-5

( )
O2-6 C2-5  

DJ

4 C4-4 C4-4 3
1

(C1-1) 2
3

4

(C4-4) (C4-1)
(C4-2) 4

T3 2 2
1 4 T3

4 C4-3

 
C4-3 T3

2
2 2

(C1-2) (C4-2) T3

 
54
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5
8 6

T3

O4-5

2
(O2-6) 2

(O2-7, O2-8)
4 T3

 

C2-5
C2-5

T3

T3
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55  (T3) 

 
 
 

 
 

 

1  
C1-1 �    

C1-2 �    

2  

C2-1 �   

C2-2 
(C1-1) �  

  
C2-3 �   

C2-4 �  

 

C2-5 �   

3  

C3-1 
(C1-1+ 
C2-2) 

�  
 

C3-2 �   

4  

C4-1 
(C2-3) �    

C4-2 
(C2-1) �   

C4-3 �  
 

C4-4 
(C3-1) �  

1 4
2
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56  (T3) 

 
 

 
 

 
 

 

1  O1-1 
�  
� 

  

2  

O2-1 
�  
� 

  

O2-2 

� 
 

�  
� 

  

O2-3 �  
�   

O2-4 �  
�   

O2-5 
� 

 
�   

O2-6 

� 
 

�  
�  

 

O2-7 
� 

 
�   

O2-8 
� 

 
�   
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( 56 ) 
 

 
 
 

 
 

 

3  
O3-1 

(O2-6) 

� 
 

�  
�  
�  

 

4  

O4-1 

� 
 

� 
 

 

O4-2 
(O2-3) 

�  
�  

 
O4-3 

(O2-4) 
�  
�   

O4-4 
(O2-6) 

� 
 

�   

O4-5 
(O3-1) 

� 
 

�  
�  
�  
�   
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6.4.4. 3  
3

(T1, 
T3) (T2)

T1 T3

( )
3

4 2 : 
(1)  
(2)  

DJ
(1) (2)

 
(1) DJ

4

( )

4

DJ 2

 
(2) (1)

(T1 T3
)

DJ
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3 5 DJ D

DJ DJ

 
 

6.5.  
DJ 1

DJ T1, T2, T3 3
 

DJ 4

T1 3
T2 4

(6.1 )  

(6.2 )  
5

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

MU  (3) 1: 
 2: 

 (3) 
 3 (1) (3)

T1 2 4
4 4
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(6.3.1 ) T2
1 4

(6.3.2 ) T3
DJ

4
(6.3.3 ) 3 4 1

2 4
MU 4 3

MU 2 3
4 1 4

4 MU
2

(6.3.4 )  

4

MU
4

(6.4 )  

3  (1) 
(2)  

(6.5 )  

MU 1
2 3

2 3
Karmiloff-smith(1992)

Karmiloff-smith
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4 1 MU
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7 .  
 

7.1
3

7.2 7.3

7.4
7.5  

 
7.1.  

3  
:  
:  
:  

2 Dynamic 
Jigsaw(DJ)

DJ

3 DJ  
1   
2   
3   

1
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( 4 )  
2

1
3

( )
( )

( )

(
5 )  

3

1 4
3

(
)

( )

( )

( 6 )
3
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7.2.  
7.2.1.  

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