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 Yinger (1980  ,  2537)

  Beyer (1983)
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2.6

3. /

3.1

3.2

 (2544)

1.

2.

3.

4.

5.

6. /

7.

8.

9.

10.

  (2537)

1.

2.



3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

  (Diestler, 1994 ,  2546) 

  (Matlin, 

1983)



 Pual (1993)  

 7 

1.

2.

3.

4.

5.

6.

7.
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Glaser (Watson-Glaser Critical Thinking Appraisal) 

  Watson   Glaser

. . 1937   1964

  Watson   Glaser

  Watson   Glaser  3 
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   3.  

  5 

   1.   (Inference)

   2.    (Recognition of 

Assumptions)

   3.   (Deduction)

   4.   (Interpretation)



   5.   (Evaluation of 

Arguments)

  Watson  Glaser 

  2   Y  Z

 3

  Watson   Glaser  Y 

  100   60 

 2-5
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  2.    Ennis   (Ennis, 1985) 
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3.1
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4.
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  Ennis   2 
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 Cornell Critical Thinking Test, Level X, Level Z   Ennis  Millman (1985) 

  The Ennis-Weir  Critical Thinking Essay Test   Ennis 

 Weir (1985) 

   2.  

  Cornell  Class-Reasoning  Test 

Form X.  Ennis,  Gardiner,  Morrow,  Taulus  Ringel  (1964)  Cornell conditional 

Reasoning  Test,  Form X   Ennis,  Gardiner,  Guzzetta,  Morrow, Panlus  Ringel 

(1964)   40   Inter-rater 

  0.82-0.86

  Ennis

  Ennis   Millman   1985

Cornell  Critical  Thinking Test   2   Level  X

 4  2   Level  Z  

  KR 20   KR 21 

Level X    0.67-0.90  Level  Z    0.50-



0.77   52
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1.   (Defiue and Clearify)

2.  (Judge Information)  
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(Infer solve problem and draw reasonable conclusions)
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3.
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1 – 10 , 39 - 52 
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22 - 25 
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 2 
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Socratic question
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)

 3  2 

 2 

  (2536)

 42  2  21 
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 9 

 Mean S.D. 

1.  4.22 0.44 

2.  4.33 0.50 

3.  4.44 0.52 

4.  4.22 0.66

5.  4.22 0.66 

6.  4.33 0.70 

 4.30 0.57 

 12

 ( x  = 4.30 , S.D. = 0.57)

 3   ( x  = 4.44 , S.D. = 

0.52)  ,   ( x  = 4.33 , S.D. = 0.50)

  ( x  = 4.33 ,     S.D. = 0.70)

 13 

 9 

 Mean S.D. 

1. 4.44 0.52 

2. 4.33 0.70 

3.  4.22 0.66

4. 4.33 0.70 

5.  4.33 0.70 

6.  4.44 0.72 

 4.35 0.65 
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1.
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 8 44.4 
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 4 18 100.0
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2.00 – 2.49 1 5.5



169

 5 27.8
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 30  2 11.1

31 – 60  13 72.2

 1  3 16.7
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 3 16.7 
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 3 16.7 
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 4  3.00 – 3.49   3.50 – 4.00
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/
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  50.0
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 17  ( )

21 – 30  3 13.04

31 – 40  12 52.17

41 – 50  5 21.74

 50  3 13.04

1 – 5  3 13.04

6 – 10  8 34.79

11 – 15  5 21.74

 15  7 30.43

1 – 5  3 13.04

6 – 10  11 47.83

11 – 15  2 8.70

 15  7 30.43

 19 82.61

 4 17.39

 17  31 - 40   52.17

  6 – 10   34.79

  6 – 10   47.83

  82.61 
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2.
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 28 7.39
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 0 0

 0 0

 43 11.35

 19
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  10.82
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 16 4.22

 0 0

 0 0

 16 4.22

 21
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3.  43 11.35

4.  41 10.82

5.  16 4.22

 379 100

 22

 3  , 

  54.35 , 19.26

  11.35

 23

 ( )

1.  255 67.28 

2.  28 7.39

3.  95 25.07

4.  0 0

5.  1 0.26

 379 100

 23

  3  , 

67.28 , 25.07   7.39

3.

 24

 (  75 

)

 (N) Mean S.D.  (N) Mean S.D.

1 18 55.94 8.40  18 51.33 12.03 

2 18 56.50 7.47  18 53.28 11.23 

3 18 58.83 6.48  17 58.53 10.99 
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 (N) Mean S.D.  (N) Mean S.D.

4 18 60.44 5.19  18 59.39 9.60 

5 18 61.89 7.54  18 61.61 8.96 

6 18 63.72 6.39  18 62.72 7.77 

7 18 65.11 5.69  18 64.67 7.81 

8 17 66.59 5.88  17 66.82 6.64 

9 12 68.33 3.96  12 64.83 8.80 

10 8 67.75 4.17  8 67.56 7.11 

 24

 10 , 9  8   67.75 , 

68.33  66.59  1 

55.94

 10 , 8  9   67.56 , 66.82  64.83

 1   51.33

 25

 (  75 

)

 (N) Mean S.D.  (N) Mean S.D.

1 17 58.00 9.08  18 56.22 9.30 

2 17 64.59 6.73  18 62.22 8.30 

3 17 70.00 2.92  18 65.83 7.66 

 25

 3 , 2  1

  70.00 , 64.59  58.00

  3 , 
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2  1   65.83 , 62.22  56.22  , 

 26

 (  72 )

N Mean S.D.  N Mean S.D.  N Mean S.D.  N Mean S.D. 

1 18 55.89 8.66  17 61.00 8.89  18 56.17 8.21  18 58.61 7.66 

2 18 61.89 6.51  16 65.13 7.14  18 63.00 7.12  18 63.22 7.99 

3 18 66.89 3.22  16 68.63 3.61  18 67.61 5.71  18 67.61 6.19 

 26

  3 , 2  1   70.00 , 64.59  58.00

  3 , 2 

 1  68.63 , 65.13  61.00 

  3 

, 2  1  67.61 , 63.00  56.17 

  3 , 

2  1  67.61 , 63.22  58.61 

 27

 (  30 )

 (N) Mean S.D. 

 18 23.50 5.01 

 16 25.69 3.34

 18 22.89 5.26

 17 23.06 4.22

 24 27.46 3.20
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 27 

  23.50

  25.69

  22.89

  23.06 

  27.46

3.

 28

 Mean S.D. t-test 

 52 24.33 3.31 

 52 31.94 2.48 

8.349 * 

* p < .05 

 28

  31.94

24.33   .05 

 29

Mean S.D. Mean S.D. 
 t-test 

 8.39 2.45 11.17 1.25 18 4.881 *

 12.44 2.20 15.44 1.46 24 5.532 *

 6.83 1.72 7.78 0.88 15 2.582 *

1.78 0.81 2.28 0.46 4 2.297 * 

 5.11 1.88 6.50 1.04 10 2.678 *

1.61 0.78 2.00 0.34 4 2.364 * 

* p < .05
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 29

  ,   ,   ,

 , 

 .05 

4.

 30

Mean S.D. 

1. 4.22 0.43 

2. 4.22 0.43 

3. 4.39 0.61 

4. 4.33 0.59 

5. 4.50 0.62 

6. 4.28 0.57 

7. 4.06 0.64 

8. 4.22 0.55 

9. 4.33 0.69 

10. 4.39 0.61 

11. 4.22 0.65 

12.  3   (  ,

)

4.17 0.51 
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Mean S.D. 

13. 4.39 0.50 

14. 4.56 0.51 

15. 4.33 0.69 

16. 4.50 0.51 

17. 4.28 0.67 

4.32 0.58 

 30

 ( x  = 4.32 ,

S.D. = 0.58)

3  ( x  = 4.50 , S.D. = 0.62)  , 

  ( x  = 4.56 , S.D. = 0.51)

( x  = 4.50 , S.D. = 0.51)
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 31

Mean S.D. 

1. 4.07 0.27 

2. 4.14 0.36 

3. 4.29 0.61 

4. 4.43 0.65 

5. 4.43 0.51 

6. 4.21 0.70 

7. 4.36 0.63 

8. 4.36 0.63 

9. 4.14 0.53 

10. 4.14 0.53 

11. 4.14 0.53 

12.  3   (  ,

)

4.43 0.65 

13. 4.57 0.65 

14. 4.36 0.63 

15. 4.43 0.51 
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Mean S.D. 

16. 4.36 0.63 

17. 4.50 0.65 

4.32 0.58 

 31

 ( x  = 4.32 , S.D. = 0.58)

 2 

 ( x  = 4.57 , S.D. = 0.65)

  ( x  = 4.50 , 

S.D. = 0.65) 

 32

Mean S.D. Mean S.D. 
t-test

1. 3.11 0.58 4.22 0.55  10.000* 
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Mean S.D. Mean S.D. 
t-test

2. 3.33 0.69 4.50 0.62  5.772* 

3.

     3.1  3.11 0.68 4.17 0.62

5.581*

     3.2  3.06 0.64 4.22 0.43  7.000* 

3.15 0.64 4.28 0.56  8.185 

* p < .05 

 32

 ( x  = 3.15 , S.D. = 0.64)

  ( x  = 4.28 , S.D. = 0.56)

 .05  4 

  3.11 (S.D. = 0.58) , 3.33 (S.D. = 0.69), 3.11 (S.D. = 0.68) 

 3.06  (S.D. = 0.64)  3 

  4.22 (S.D. = 0.55) , 4.17 (S.D. = 0.62)  4.22  (S.D. = 0.43)  1 
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  4.50  (S.D. = 0.62)  .05 

 33

Mean S.D. 
Mea

n
S.D.

t-test

1. 3.57 0.85 4.29 0.61  5.701* 

2. 3.50 0.65 4.29 0.47  6.904* 

3.

3.1 3.57 0.85 4.36 0.63  6.904* 

     3.2  3.71 0.73 4.43 0.51  5.701* 

     3.3  3.71 0.73 4.43 0.51  5.701* 

3.61 0.75 4.36 0.54  6.531* 

* p < .05 
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 33

 ( x  = 3.61 , S.D. = 0.75)

( x  = 4.36 , S.D. = 0.54)  .05

 5   3.57 

(S.D. = 0.85) , 3.50 (S.D. = 0.65) , 3.57  (S.D. = 0.85) , 3.71 (S.D. = 0.73)  3.71

(S.D. = 0.73)   5 

  4.29 (S.D. = 0.61) , 4.29 (S.D. = 0.47) , 4.36 (S.D. = 0.63) , 4.43 (S.D. = 0.51) 

 4.43 (S.D. = 0.51)  .05 

 34

 ( )

 Mean S.D. 

1.  : 

/

1.1 4.61 0.50 

1.2 4.56 0.51 

1.3 4.11 0.68 

1.4

1.4.1 4.28 0.57 

1.4.2 4.00 0.49 

1.4.3 4.17 0.51 

1.4.4 4.22 0.55 

1.4.5 4.11 0.47 

1.4.6 4.44 0.62 

1.5

1.5.1 4.44 0.62 

1.5.2 4.61 0.50 

1.5.3 4.67 0.49 

1.5.4 4.61 0.50 
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 Mean S.D. 

1.6 4.28 0.67 

1.7

1.7.1 4.33 0.49 

1.7.2 4.28 0.46 

1.8

1.8.1 4.22 0.55 

1.8.2 4.22 0.43 

1.9

1.9.1 4.06 0.42 

1.9.2 4.11 0.68 

1.10 4.39 0.61 

1.11 4.28 0.57 

1.12 4.11 0.47 

1.13 4.17 0.51 

1.14 4.17 0.38 

1.15 4.33 0.69 

4.30 0.56 

 34

 ( x  = 4.30 , S.D. = 0.56)

 5  ( x  = 4.61 , S.D. = 0.50) , 

 ( x  = 4.56 , S.D. = 0.51) ,    ( x  = 4.61 , S.D. = 0.50) , 

 ( x  = 4.67 , S.D. = 0.49)   ( x  = 4.61 , S.D. = 0.50)
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 35

 ( )

 Mean S.D. 

2.

2.1

2.1.1 4.22 0.43 

2.1.2 4.06 0.42 

2.1.3 4.06 0.54 

2.1.4 4.17 0.51 

2.2

2.2.1 4.28 0.46 

2.2.2 4.17 0.38 

2.2.3 4.17 0.38 

2.2.4 4.00 0.49 

2.3

2.3.1 4.28 0.46 

2.3.2 4.33 0.59 

2.3.3 4.17 0.51 

2.4

2.4.1 4.33 0.49 

2.4.2 4.28 0.57 

2.4.3 4.17 0.51 

2.5

2.5.1 4.44 0.51 

2.5.2 4.33 0.49 

2.5.3 4.44 0.62 

2.5.4 4.33 0.49 

4.23 0.50 
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 35

 ( x  = 4.23 , S.D. = 0.50)

 3 

  ( x  = 4.44 , S.D. = 0.51)  ,

 ( x  = 4.33 , S.D. = 0.59) ,  ( x  = 4.33 , S.D. = 0.49) , 

 ( x  = 4.33 , S.D. = 0.49)

  ( x  = 4.33 , S.D. = 0.49)

 36

 ( )

 Mean S.D. 

3.

3.1 4.17 0.51 

3.2 4.33 0.49 

3.3 4.28 0.57 

3.4 4.33 0.49 

3.5 4.22 0.43 

3.6 4.33 0.49 

3.7 4.22 0.55 

4.27 0.50 

 36

 ( x  = 4.27 , S.D. = 0.50)

 3 

 , 

  ( x  = 4.33 , S.D. = 0.49)
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 37

 ( )

 Mean S.D. 

4.

4.1 4.33 0.69 

4.2 4.39 0.61 

4.3 4.28 0.67 

4.4 4.44 0.62 

4.36 0.63 

 37

 ( x  = 4.36 , S.D. = 0.63)

( x  = 4.44 , S.D. = 0.62) , 

 ( x  = 4.39 , S.D. = 0.61) , 

 ( x  = 4.33 , S.D. = 0.69)

  ( x  = 4.28 ,           

S.D. = 0.67) 
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 38

 ( )

 Mean S.D. 

5.

5.1 4.39 0.61 

5.2 4.39 0.78 

5.3 4.39 0.61 

5.4

/

4.67 0.49 

4.46 0.63 

4.29 0.55 

 38

  ( x  = 4.46 , S.D. = 0.63)

 1 

/  ( x  = 4.67 ,

S.D. = 0.49) 

 39

 ( )

 Mean S.D. 

1. 4.30 0.56 

2. 4.23 0.50 

3. 4.27 0.50 

4. 4.36 0.63 

5. 4.46 0.63 

4.29 0.55 
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 39

 ( x  = 4.29,        

S.D. = 0.55)

 3 

( x  = 4.46, S.D. = 0.63) ,  ( x  = 4.36, S.D. = 0.63)

( x  = 4.30, S.D. = 0.56) 

1.

2.

 40

 ( )

 Mean S.D. 

1.  : 

 / 

1.1 4.57 0.51 

1.2 4.57 0.51 

1.3 4.43 0.51 

1.4  / 4.21 0.58 

1.5 4.43 0.65 

1.6

 / 4.43 0.51 

1.7

 / 4.29 0.61 
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 Mean S.D. 

1.8 4.14 0.53 

1.9 4.14 0.53 

1.10 4.36 0.63 

1.11 4.36 0.63 

1.12 4.57 0.51 

1.13 4.57 0.51 

4.39 0.56 

 40

( x  = 4.39 , S.D. = 0.56)

 4  ,  , 

( x  = 4.57 , S.D. = 0.51)

 41

 ( )

 Mean S.D. 

2.

2.1

2.1.1 4.36 0.50 

2.1.2 4.29 0.47 

2.1.3 4.21 0.58 

2.1.4 4.36 0.50 

2.2

2.2.1 4.36 0.50 

2.2.2 4.36 0.50 

2.2.3 4.36 0.50 

2.2.4 4.36 0.50 
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 Mean S.D. 

2.3

2.3.1 4.21 0.80 

2.3.2 4.50 0.65 

2.3.3 4.43 0.51 

2.4

2.4.1 4.36 0.63 

2.4.2 4.29 0.61 

2.4.3 4.29 0.73 

2.5

2.5.1 4.43 0.65 

2.5.2 4.29 0.73 

2.5.3 4.36 0.74 

2.5.4 4.29 0.73 

4.34 0.59 

 41

( x  = 4.34 , S.D. = 0.59)

 1   ( x  = 4.50 , S.D. = 0.65)

 42

 (

)

 Mean S.D. 

3.

3.1 4.36 0.50 

3.2 4.43 0.51 

3.3 4.29 0.47 
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 Mean S.D. 

3.4 4.43 0.51 

3.5 4.36 0.63 

3.6 4.50 0.65 

3.7 4.43 0.65 

4.40 0.55 

 42

 ( x  = 4.40 , S.D. = 0.55)

 1  ( x  = 4.50 , 

S.D. = 0.65)

 43

 ( )

 Mean S.D. 

4.

4.1 4.21 0.70 

4.2 4.36 0.63 

4.3 4.36 0.63 

4.4 4.50 0.52 

4.36 0.62 

 43
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 ( x  = 4.36 , S.D. = 0.62)

 1 

 ( x  = 4.50 , S.D. = 0.52) 

 44

 (

)

 Mean S.D. 

5.

5.1 4.50 0.52 

5.2 4.43 0.51 

5.3 4.50 0.52 

5.4

/

4.36 0.50 

4.45 0.50 

 44

 ( x  = 4.45 , S.D. = 0.50) 

 2 

 ( x = 4.50 , S.D. = 0.52) 
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 45

 ( )

 Mean S.D. 

1. 4.39 0.56 

2. 4.34 0.59 

3. 4.40 0.55 

4. 4.36 0.62 

5. 4.45 0.50 

4.37 0.57 

 45

 ( x  = 4.37, S.D. = 0.57)

 3  ( x  = 4.45,

S.D. = 0.50) ,  ( x  = 4.40, S.D. = 0.55)   ( x  = 

4.39, S.D. = 0.56) 

1.

2.

3.

4.
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 3 

 46

 Mean S.D. 

1.  4.60 0.55 

2.  4.60 0.55 

3.  4.60 0.55 

4.  4.60 0.55

5.  4.60 0.55 

6.  4.60 0.55 

 4.60 0.50 

 46

  ( x  = 4.60 ,

S.D. = 0.50)  ( x  = 4.60 ,           

S.D. = 0.50)

 47

 Mean S.D. 

1. 4.60 0.55 

2. 4.60 0.55 

3. 4.60 0.55 
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 Mean S.D. 

4.  4.60 0.55

5.  4.60 0.55 

6.  4.60 0.55 

7.  4.60 0.55 

 4.60 0.50 

 47 

  ( x  = 4.60 ,  S.D. = 0.50)

 ( x  = 4.60 ,  S.D. = 0.50)

 48

 Mean S.D. 

1. 4.40 0.55 

2. 4.20 0.45 

 4.56 0.50 

 48

 ( x  = 4.56 ,        

S.D. = 0.50)

 ( x  = 4.40 , S.D. = 0.55)

 ( x  = 4.20 ,

S.D. = 0.45) 
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 49
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/ /

/

 1
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1.1
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/

1.2.1
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2.

/ /



3.

/

3.1

3.2   Microsoft Windows
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3.4   Microsoft Office 
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3.1  7 

  25 
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3.1.2   (7 - 9) 

3.1.3   (10 - 14) 

3.1.4   (15 - 16) 

3.1.5   (17 - 20) 

3.1.6   (21 - 22) 

3.1.7   (23 - 25) 

3.2

 7   24 

3.2.1   (1 - 2) 

3.2.2   (3 - 6) 

3.2.3  (7 - 10) 

3.2.4   (11 - 13) 

3.2.5   (14 - 17) 

3.2.6   (18 - 20) 

3.2.7   (21 - 24) 

3.3  7 

3.3.1

3.3.2

3.3.3
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3.3.6
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 3
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2.
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6.
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1.   6
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 6 

2.

/
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/
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/

/



 6 

1.

2.

3.

 1 

 5 

 9 



 11 

 2

 18 

1.

 2

2.

  Cornell

Critical Thinking Test  Level Z  (Ennis and Millman, 1985)

  0.50 – 0.77

  5 

 4  30 

0.75

3.

 3 



 13 

 1   0   52

Kolmogorov – Smirnov Test  t   t-test dependent 

 3

 5 



 3 

 1

1.  6 

1.1

1.2

1.3

1.4

1.5

1.6

2.  7 

2.1

2.2

2.3

2.4

2.5

2.6

2.7

 3 



1.

 55.6  4  3.00 – 

3.49   3.50 – 4.00   50.0   39.0

  72.2

  88.9 /

  44.4 , 27.8   27.8  31 – 60

  50.0

 31 - 40   52.17

  6 – 10   34.79

  6 – 10   47.83

  82.61 

2.

 3  , 

  54.35 , 19.26

  11.35

  3  , 

67.28 , 25.07   7.39

3.

 10 , 9  8   67.75 , 68.33 

66.59  1   55.94

 10 , 8  9   67.56 , 66.82  64.83

 1   51.33



 3 , 2  1   70.00 , 

64.59  58.00

  3 , 2  1 

  65.83 , 62.22  56.22  , 

3 , 2  1   70.00 , 64.59  58.00

  3 , 2  1 

 68.63 , 65.13  61.00 

  3 , 2 

 1  67.61 , 63.00  56.17 

  3 , 

2  1  67.61 , 63.22  58.61 

  23.50

  25.69

  22.89

  23.06 

  27.46

4.

  31.94

24.33   .05 

  ,   ,   ,

 , 

 .05 



5.

 ( x  = 4.32 ,

S.D. = 0.58)

3  ( x  = 4.50 , S.D. = 0.62)  , 

  ( x  = 4.56 , S.D. = 0.51)

( x  = 4.50 , S.D. = 0.51)

 ( x  = 4.32 , S.D. = 0.58)

 2 

 ( x  = 4.57 , S.D. = 0.65)

  ( x  = 4.50 , S.D. = 0.65) 

 ( x  = 3.15 , S.D. = 0.64)

  ( x  = 4.28 , S.D. = 0.56)  .05

 4 

  3.11 (S.D. = 0.58) , 3.33 (S.D. = 0.69), 3.11 (S.D. = 0.68)  3.06  (S.D. 

= 0.64)  3 

4.22 (S.D. = 0.55) , 4.17 (S.D. = 0.62)  4.22  (S.D. = 0.43)  1 



  4.50  (S.D. = 0.62)  .05 

 ( x  = 3.61 , S.D. = 0.75)

( x  = 4.36 , S.D. = 0.54)  .05

 5 

  3.57 (S.D. = 0.85) , 3.50 (S.D. = 0.65) , 3.57 (S.D. = 0.85) , 3.71 (S.D. = 0.73)
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