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 The purposes of this study were to: 1) To study about the achievement of learning 
activity using cooperative computer assisted instruction in data communication on the pretest 
and the posttest exams of Mathayomsuksa 2 students, Sriwichaiwithaya school 2) To study 
about cooperative learning using cooperative computer assisted instruction 3) To study about 
the students’ satisfaction of cooperative computer assisted instruction. The sample is 
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quality
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,   (Makuch,  Robillard  and Yoder  1992 : 207,  

  2550  : 51)  -

(Cavalier  and Klcin  1998 : 1,  

2550  : 51) 
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4.   21 

  21

  (   2543 : 7-8)

  21

(   2551 : 2)

4.1   21

  21

 1. 

 2. 

 3. 

 4. 

 
 
 
 

 
 
 
 

 
 



73

 4.2  21 

  21  

  (   2543 : 

)   700,000  

  “ ”

(   2543 : 109) 

 4.3  21 (Classroom of the Future) 

  21  

 (online 

discussion group) 

  21   21

  2539  : 
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 (

  2543 :  5)  

  21  

  learning  to  dare

   learning  to  share    

  learning  to  live  

together  

 
 
 
 

 
 
 
 

 
 



75

. .  2542   8    

1.

2.

3. ”

 4.4 

  (

  2544 : )

 (Lifelong  Eduction)   

  3   Life

  Lifelong

 Eduction  

4.4.1   (

2544 : 6–7) 

  10  

  21 

1.

2.

3.

4.

5.

6.

7.

8.
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9.

10.

 4.4.2 

  (

  2543  : 6-9) 

 1. 

 2. 

 3. 

4.

5.
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 6. 

6.

7.

8.

9.

 (learn how to learn)

10.

11.
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12.

/

/

13.

  21

  21

5.

  (2543  : 33)  

  (2544 : 49)  
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  (Applewhite  1965 : 6 ,   2545 : 56 ) 

  (Scott  1970 : 124,   2544 : 49)

1.

 2. 

 3. 

 3.1  

 3.2  

 3.3  

  (Maslow  1970 : 69-80,    2544 : 50 )  

  (Maslow)

1.
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2.

3.   (Hierachy  of  

Needs)

  (The  Physiological  Needs)  

  (The  Safety  Needs)  

  (The  Love Needs)

  (The  Esteem  Needs)  

(The  Needs  for  Self –actualization)  

  (Maslow)  

6.

 6.1 

  (2545 : 83)  
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 1. 

 50  

  87.28/85.03

 2. 

  0.01 

 3. 

  10%    7.96%  

  1  

30%   21.08%

  (2546 : 49)  

  2  

  2    2546    20  

  90  

  (2546 : 72)  

 5

  80/80   83.03/80.67

  (2549 : 91-92)  

  1
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 1.   82.07/85.00  

 80/80  

 2. 

  .01 

 3. 

  (2549 : 69-71) 

  1

 1. 

  96.37/80.20  80/80 

 2. 

  .01 

 3. 

  .01 

  (2550 : 71)  

  2 

 1. 

  2

  82.43/80.17

 2. 

 2

 0.05 
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 3. 

  (2550 : 72-76)

 ( )

  1

   1.   ( )

  1   80.55/80.74

80/80

 2. 

 0.05

 3. 

  (2550 : 100-101)

 2

 1.   81.26/80.02

 80/80 

 2.  0.67

 67

 3. 

 4 

 4. 

 5. 

  3

 5   .05  
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  (2550 : 99)  

  2

 1. 

 2

 82.36/81.25 

 2. 

  .01 

 3. 

 6.2 

 (Hodson 1992 : 3813-3814 A)  

  35  

 (Signore  1994 : 1268)

 ( )

  32

 2  16   1  

  2  

 (Lim   2000 : 845-A)  

  5    1)  

  2)   3)    4)    5)  
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  3  

  25   8 

 (Sadler  2003 : 2784 – A)

  6

  5   349

  1

(Computer-Assisted Instruction : CAI)  
 
 
 

 
 
 
 

 
 



 3

 (Experimental  Research)  

  2

2   2552

 1. 

 2. 

 3. 

 4. 

 5. 

 6. 

1.

1.1

  3   2

  2

2552   3  2   6

86
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 1.2 

  2 

  2    2552  

 2  14   518

  2/12  

  2   2552  (Simple  

Random  Sampling)   1   41

 1.3. 

 1. 

 2 

 3. 

2.

  (Experimental  Research)  

  One  Group  Pretest-Posttest  Design  

  6 

  6

T1 X T2 

 T1 

 T2 

  X 
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3.

 1. 

 1.1   30202   2  

 2

 1.2 

  2

 2. 

 2.1 

  20

 2.2 

 2.3 

4.

 4.1 

 1. 

2

 2544 

 2. 

3.

(  140-146 ) 

4.

  3  

  (  138) 

 (Content  Validity)  

  (Index  of  Item  Objectives  Congruence  :  IOC)  
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N

R
IOC

R

  +1 

  0 

  -1 

  IOC

   N   =        

  IOC  

 (Index  of  Item  Objective  Congruence)  

  0.50  

  1.00  (

 147 - 148) 

 5. 

  2/12   2   2552

  41

2

1
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/

  6

 4.2 

 2  

  2

 1. 

  3

  2544  

 2

 2. 

1
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 3. 

 4.   ( storyboard)  

 5. (storyboard) 

 6. 

 7. 

 8. 

  3    (

 138) 

9.

  (Rating  Scale)  5   (   2544 :  ) 

  5

  4

  3

  2

  1

 (2540 : 117 ) 

4.50 - 5.00 

3.50 – 4.49 
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2.50 – 3.49 

1.50 – 2.49 

1.00 – 1.49 

  3.50 

  ( X )

  (S.D)    3  

  2  

  7

  7

1 2 3 

S.D

1.

,

(

)

4 5 5 4.67 0.47

4.00 5.00 5.00 4.67 0.47 

2.

2.1

2.2

2.3

2.4

,

5

5

5

5

4

5

5

5

4

4

4

4

4.33

4.67

4.67

4.67

0.47

0.47

0.47

0.47
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  7  ( )

1 2 3 

S.D

   2.5

   2.6

4

5

4

5

5

5

4.33

5.00

0.47

0.00

4.83 4.66 4.33 4.61 0.39 

3.

3.1

     3.2

5

5

4

4

5

4

4.67

4.33

0.47

0.47

5.00 4.00 4.50 4.50 0.47 

4.

4.1

4.2

4.3

4.4

 / 

     4.5

5

5

5

5

5

4

4

4

4

4

5

4

5

4

4

4.67

4.33

4.67

4.33

4.33

0.47

0.47

0.47

0.67

0.67
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  7  ( )

1 2 3 

S.D

  4.6  4 4 5 4.33 0.47 

4.83 4.00 4.50 4.44 0.47 

5.  MULTIMEDIA 

5.1

5.2

     5.3

    5.4

5

5

5

4

5

4

4

4

5

4

5

4

5.00

4.33

4.67

4.00

0.00

0.47

0.47

0.00

MULTIMEDIA 

4.75 4.25 4.50 4.42 0.37 
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  7  ( )

1 2 3 

S.D

6.

6.1

   (Navigation) 

6.2

3

4

4

4

5

4

4.33

4.33

0.94

0.47

3.50 4.00 4.50 4.33 0.71 

4.49 4.32 4.56 4.48 0.38 

  7  

 ( X )  4.48  (S.D)  0.38  

 ( X )  4.67  ( X )

 4.61  ( X )  4.50

 ( X )  4.44

 MULTIMEDIA  ( X )  4.42

 ( X )  4.00

 10. 

  2
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 10.1 

(Individual  Tryout)

 10.1.1 

  2   3  

  2    2552  

 4   4  

  4  3.50 

  2.50-3.50    2.50    3  

 10.1.2   3

  8

  8

  (E1)

(  30 )
(  30 )

(  60 )
(  20 )

(E
2)

1 21 17 38 12 

2 20 17 37 13 

3 16 17 33 14 

4 21 17 38 11 

5 23 22 45 17 

6 25 22 47 16 

7 24 22 46 18 

8 25 22 47 16 

9 28 25 53 19 

10 28 25 53 18 
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  8  ( )

  (E1)

(  30 )
(  30 )

(  60 )
(  20 )

(E2)

11 25 25 50 18 

12 25 25 50 17 

 281 256 537 189 

 23.42 21.33 74.58 78.75 

E1/E2  =  74.58/78.75 

  8

 (E1)

  74.58   (E2)   78.75   

  1. 

   2. 

   3. 

  4. 

 10.1.3 

  3   9  (   165) 
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  9

(3
)

  
 (

3
 

)

(3
)

  
(3

)

  
  
(3

)

(3
)

  
(1

8
)

  
(3

 
)

1 2.22 2.89 2.67 2.67 2.78 2.45 15.68 2.61 

2 3.00 2.78 2.67 2.89 2.89 2.67 16.9 2.82 

3 3.00 2.89 2.78 2.89 3.00 2.00 16.56 2.76 

8.22 8.56 8.12 8.45 8.67 7.12 49.14 8.19 - 

2.71 2.85 2.71 2.82 2.89 2.37 16.38 2.73 

  9

  ( X )   2.73 

 10.2  (Small 

Group  Tryout) 

 10.2.1 

 2    9

 4  3  4   3

 4   3

 10.2.2 

  3

  10 
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  10

  (E1)

(  30 )
(  30 )

(  60 )
(  20 )

(E
2)

1 23 27 50 12 

2 25 27 52 14 

3 20 27 47 15 

4 17 27 44 12 

5 24 28 52 15 

6 23 28 51 17 

7 16 28 44 14 

8 24 28 52 18 

9 24 26 50 15 

10 23 26 49 14 

11 16 26 42 15 

12 21 26 47 16 

13 24 28 52 15 

14 25 28 53 14 

15 25 28 53 16 

16 24 28 52 15 

17 25 26 51 17 

18 25 26 51 16 

19 25 26 51 18 

20 25 26 51 17 

21 28 28 56 19 

22 26 28 54 15 

23 24 28 52 18 

24 24 28 52 19 
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  10  ( )

  (E1)

(  30 )
(  30 )

(  60 )
(  20 )

(E
2)

25 26 25 51 18 

26 26 25 51 17 

27 25 25 50 16 

28 26 25 51 19 

29 27 25 52 17 

30 25 25 50 19 

31 27 25 52 18 

32 27 25 52 17 

33 25 24 49 19 

34 28 24 52 18 

35 26 24 50 17 

36 26 24 49 17 

 869 948 1,817 587 

 80.46 87.78 84.12 81.53 

E1/E2  =  84.12/81.53 

  10

  (E1)    84.12  

  (E2)   81.53

 10.2.3 

  3   11  (  170-171)
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  11

(3
)

  
 (

3
 

)

(3
)

(3
)

  
  
(3

)

(3
)

(1
8

)

  
(3

 
)

1 2.70 2.89 2.96 2.89 2.96 2.67 17.07 2.85 

2 2.56 2.81 2.63 2.85 2.93 2.52 16.30 2.72 

3 2.74 2.89 2.96 3.00 2.96 2.63 17.18 2.86 

8.00 8.59 8.55 8.74 8.85 7.82 50.55 8.42 - 

2.67 2.86 2.85 2.91 2.95 2.61 16.85 2.81 

  11

  ( X )  2.81

 2544

 2

2

 
 
 
 

 
 
 
 

 
 



102

  7

 3  1  1  1 

 9 

(   3   3   3 )

 Story Board

/

/

/

2
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 4.3 

  2   20

 1. 

 2. 

 3. 

 4  40   (

  20 )

  12

1. 4 5 - - - - 
9 4

2.
1 6 - - - - 

7 4 

3.
3 4 - - - - 

7 4 

4.
2 2 - - - - 

4 2 

5.
2 11 - - - - 

13 6 

40 20 
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N

R
IOC

R

 4. 

 3  (   138 ) 

 (Content  Validity)   

 (Index of  Consistency 

 IOC)

  +  1 

          0 

  -1 

 (IOC)

=

            N         =  

  IOC  

 (Index of Item Objective  Congruence)  

  0.5  

  1.00    (   184- 185  )

 5.  (p) 

 (r)  0.07 – 0.93 

  0.02-0.7  32

  20

  (   186) 

 6.  20 

 KR-20  (Kuder-

Richardson)  0.81 (

  193-195) 
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 7.   2/12  

 2  2552

         

  8

  40

20

/ /

  3 

  30 (40 )
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 4.4 

 (Rubric)  

 1.  (Rubric)

  1.   2. 

  3.   4.   5.

  6.   3  

  3   1   (   2549 : 51-52)

  3

      2 

      1 

(   2540 : 134,   2549 : 46) 

 2.50 – 3.00   

 1.50 – 2.49 

 1.00 – 1.49 

 2.   3  (

  138) 

 (Index of 

Item Objective  Congruence  : IOC)

 + 1  

     0  

  - 1

 3.   IOC  

 (Index of Item Objective  Congruence)  
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  0.5  

  1.00  (   201) 

 4. 

  2/12  

  2   2552 

  9

 4.5 

  1.

2.   3.

4.   5.

6.

/
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(Rating  Scale)  5  

1.

 2. -

 (Rating  Scale)    (Likert)    5  

  (   2549 : 44-45) 

  1 

  2 

  3 

  4 

  5 

(   2539 : 66 – 68,   2549 : 45 – 46) 

 1.00 -  1.50 

 1.51 – 2.50 

 2.51 – 3.50 

3.51 – 4.50 

4.51 – 5.00 

 3.   3  (

  138)   (Content

Validity)

  (IOC)     (   2549 : 73)

+1 /

  0 /

       -1 /
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  IOC  

  (Index  of  Item  Objective  Congruence)  

  0.5 

 1.00  (   207 - 208 ) 

 4. 

 2   10

 5. 

  2/12

  10

  10

/

/
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5.

 5.1 

 1. 

  1 

 2. 

  2552   10   4

  9   5   1   10

  10  

  1   2   1 

 1   17,22,39,35 

 2   13,18,27,30 

 3   6,16,23,26,37 

 4   5,8,34,36 

 5   9,10,28,29 

 6   3,12,24,31 

 7   4,21,32,38 

 8   1,15,25,41 

 9   7,19,33,40 

 10   2,11,14,20 

 5.2 

 5.2.1 

 - 
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 - 

 - 

 - 

 - 

 5.2.2 

  2    2552

 2    3  6

  13

4 . .    53 8.20-10.10 

11 . .  53 8.20-10.10 

18 . .  53 8.20-10.10 

  1  (   1  –  2) 

 1. 

 2. 

 3. 

  (

  3   1)

 4. 
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 5.   1  

 6. 

 7. 

 2 (  3 – 4) 

 1. 

 2. 

(   3

  2)

 3.   2

 4. 

 5. 

  3  (  5-6) 

 1. 
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N

 2. 

(   3

  3)

 3.   2

 4. 

 5. 

 6. 

 7. 

 5.2.3 

 1. 

 2. 

 3. 

 4. 

 5. 

6.

1.  ( X  ) (   2542 : 25) 

X       = X

    

X       =

X     =         
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X

2X

   N    =     

2.  (   2542 : 44) 

        S.D. = 
1

22

nn

XXn

        S.D.  

    

             2 

         n  

3.   (Validity)   (Idex of 

Objective  Congruence:IOC)  (   2549 : 73) 

IOC  = 
N

R

IOC

R

N

4.   (Reliability)  -   KR20

(   2549 : 84)

   rtt   = 
1k

k
2

1
S

pq

  rtt

  k 

  P 

  q  (1-p) 

  S
2

 5.  (Level of difficulty : p ) 

(   2549 : 61-62) 

    (P) = 
LH NN

LH
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  P     

  H    

  L   

LN

HN

 6.   (Discrimination  index  : r)   (

  2549 : 62) 

   r  =    
LH OrNN

LH

r

  H    

  L   

LN

HN

7.  E1/E2  (

 2549 : 103) 

   E1 = 
A

N

X

100

   E2 = 
B

N

F

100

 E1

 E2

x

F

 N 
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 A 

 B 

 8.  

t – test  Dependent  Samples   (   2549 : 104) 

  t = 

1

22

N

DDN

D

  t – test  Dependent  Sample

  t = 

D  = 

  n = 

   9.  

  1 

  2

  3

 (

  2540 : 134,   2549 : 46) 

  1.00 – 1.49 

  1.50 – 2.49 

  2.50 – 3.00 

10.  

  1 

  2

  3

  4

  5
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 (   2539 : 66 – 68,

  2549 : 45 – 46) 

 1.00 -  1.50   

 1.51 – 2.50 

2.51 – 3.50 

                     3.51 – 4.50 

4.51 – 5.00 

 
 
 
 

 
 
 
 

 
 



 4 

 2

 2

 1 

 2/12 

 2 

 3 

 1 

 2

 14 

  2/12

SD T-test Sig 

 41 11.10 3.562 

 41 16.59 2.202 

-11.026 .000 

       *  .05  

118
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 14  2/12

  .05  

  11.10

 16.59

 10 

11.10

16.59

0

5

10

15

20

  11
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 2 

 15  2/12  

(3
)

  
 (

3
 

)

(3
)

(3
)

  
  
(3

)

(3
)

(1
8

)

  
(3

 
)

1 2.7 2.53 2.73 2.7 2.7 2.73 16.1 2.68 

2 2.73 2.63 2.53 2.6 2.47 2.53 15.5 2.58 

3 2.87 2.7 2.6 2.83 2.77 2.53 16.3 2.72 

(9 )
8.3 7.87 7.87 8.13 7.93 7.8 47.90 7.98 - 

(3 )
2.77 2.62 2.62 2.71 2.64 2.60 15.97 2.66 

 15 

  “ ” ( X )   2.66  

( X )   2.77  

( X )   2.62

( X )   2.62 ( X )

  2.71 ( X )   2.64

( X )   2.60

 
 
 
 

 
 
 
 

 
 



121

 3 

 16 

X S.D.

1. /

    1.1 4.39 0.58 3

    1.2  4.41 0.76  2 

    1.3 4.37 0.69  4 

    1.4  4.49 0.70  1 

    1.5  4.32 0.68  5 

    1.6  4.24 0.90  6 

/ 4.37 0.72 2

2.

     2.1 4.49 0.70 1

     2.2 4.39 0.73  4 

     2.3  4.24 0.73  6 

     2.4 4.41 0.80  2 

     2.5 4.41 0.80  2 

     2.6 4.39 0.62  4 

4.37 0.70  2 
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 16  ( )

X S.D.

3.

     3.1 4.41 0.58 3

     3.2 4.56 0.73 1

     3.3 4.46 0.63  2 

 4.48 0.65  1 

 4.39 0.70 

 16 

  41

( X )

4.39  “ ”  (S.D.)   0.70

/ ( X )   4.37

( X )   4.37  ( X )

  4.48  

 ( X )  4.56  (S.D.)  0.73  

 
 
 
 

 
 
 
 

 
 



 5 

  2

 2

 1. 

 2 

 2.  2 

 3. 

  2

 1. 

 2. 

 3. 

  2  

  2    2552

 2  14   518

123
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  2/12

  2   2552  (Simple  

Random  Sampling)   1   41

 1 

 1.1   30202   2  

  2

 1.2 

  2

 2. 

 2.1 

  20

 2.2 

 2.3 

 1. 

 2

X   (S.D.)  

  (t-test  Dependent) 

 2. 

  (Rubic  score) 
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 4. 

(Rating  Scale)   (Likert)   5

2/12

1.

  .05

 2. 

  2

 3 

 2

 1. 

X   4.67   (S.D.)  

  0.47  

X   4.61   (S.D.)    0.39  

X
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  4.50   (S.D.)    0.47  

X   4.44  

 (S.D.)    0.47  

MULTIMEDIA X   4.42   (S.D.)  

  0.37

X

  4.33  (S.D.)   0.71

  (2545 : 83)  

  .01

 (2549 : 69-71) 

  (2550 : 72-76)  
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 (2550 : 100-101)  

  2

 2. 

  3  

X   2.77  

X   2.62  X

  2.62  X

2.71 X   2.64  

X   2.60  

 4 – 5 

(2543 : 134)  

(2545 : 174)  

 3. 

  (   ( X )   4.39
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(S.D.)   0.70 )   

  (2545 : 174)

  (2543 : 134)  

 (2550 : 

72-76)  

 ( )

 1

  (2550 : 99)  

  2

1.
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 1.1 

 1.2 

 1.3 

 1.4 

 2. 

 2.1 

 2.2 
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.  “

 2.”

, 2550. 

. .  : 

, 2544. 

. .

.  : , 2546. 

. .  :

, 2542. 

.   2544.  2.  : 

, 2545. 

.   2551.  : 

, 2551. 

. . ,

2542.

. . :

, 2536. 

. .  2.  : 

, 2543.

. .  : 

, 2532. 

.  “

  1.”

, 2549.
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.  “   “ ”

 5 .”

 ( )

, 2546.

. “

  3 .”

,

2545.

. .   : .

                    (

  6 ), 2542.

.  : .  :

, 2543. 

.  “

 2

.”

, 2550. 

 ( ) . .  : , 2541. 

. .  : , 2530. 

.  “

.”

, 2545. 

. .  : , 2545. 

. : .  3.  

 : , 2547. 

.   : .  : 

, 2549. 
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.  “

 2

 STAD .”

, 2547.

. .  : ,  2543. 

. .   4.  : , 2542. 

. .  : 

, 2544. 

. “

  6

 (STAD) .”

, 2545. 

. .  :

. . , 2550.

.  Macromedia

director MX.  : , 2547. 

.   CAI  Multimedia  Authorware.  : 

. . , 2544. 

.  “

 6.”  ( )

, 2540. 
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8.

.

.

.

.

9.

.  (Protocol)

.  (Data) 

.  (Receiver) 

.  (Sender) 

 2

  10.

.

.

.

.

11.

.

.

.

.

12.

.  Half  Duplex 

.  Two  Duplex 

.  Simplex 

.  Full  Duplex

13.

 (Half Duplex) 
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.

14.
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15.
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  3

17. (Analog Signal)

.

.

.

.
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19.
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20.

.

 0  1 

.

.

.
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22.
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 (IOC Index) 
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  23  (IOC Index)  

 1  2  3 

1 +1 +1 +1 1.00 

2 +1 +1 +1 1.00 

3 +1 +1 +1 1.00 

4 +1 +1 +1 1.00 

5 +1 +1 +1 1.00 

6 +1 +1 +1 1.00 

7 +1 +1 +1 1.00 

8 +1 +1 +1 1.00 

9 +1 +1 +1 1.00 

10 +1 +1 +1 1.00 

11 +1 +1 +1 1.00 

12 +1 +1 +1 1.00 

13 +1 +1 +1 1.00 

14 +1 +1 +1 1.00 

15 +1 +1 +1 1.00 

16 +1 +1 +1 1.00 

17 +1 +1 +1 1.00 

18 +1 +1 +1 1.00 

19 +1 +1 +1 1.00 

20 +1 +1 +1 1.00 

21 +1 +1 +1 1.00 

22 +1 +1 +1 1.00 

23 +1 +1 +1 1.00 

24 +1 +1 +1 1.00 

25 +1 +1 +1 1.00 
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  23  ( )

 1  2  3 

26 +1 +1 +1 1.00 

27 +1 +1 +1 1.00 

28 +1 +1 +1 1.00 

29 +1 +1 +1 1.00 

30 +1 +1 +1 1.00 

31 +1 +1 +1 1.00 

32 +1 +1 +1 1.00 

33 +1 +1 +1 1.00 

34 +1 +1 +1 1.00 

35 +1 +1 +1 1.00 

36 +1 +1 +1 1.00 

37 +1 +1 +1 1.00 

38 +1 +1 +1 1.00 

39 +1 +1 +1 1.00 

40 +1 +1 +1 1.00 

 IOC 1.00 

 
 
 
 

 
 
 
 

 
 



186

  24  (p)  (B) 

 40

( p ) ( r ) ( p ) ( r ) 

1 0.40 0.34 21 0.13 0.42 

2 0.83 0.53 22 0.43 0.08 

3 0.63 0.27 23 0.23 0.31 

4 0.33 0.43 24 0.07 0.22 

5 0.69 0.31 25 0.37 0.43 

6 0.93 0.10 26 0.43 0.65 

7 0.47 0.42 27 0.13 0.29 

8 0.07 0.09 28 0.13 0.29 

9 0.77 0.44 29 0.33 0.16 

10 0.13 0.32 30 0.23 0.46 

11 0.73 0.32 31 0.67 0.48 

12 0.23 0.68 32 0.20 0.03 

13 0.23 0.68 33 0.63 0.21 

14 0.47 0.16 34 0.77 0.02 

15 0.43 0.68 35 0.40 0.70 

16 0.20 0.48 36 0.37 0.43 

17 0.63 0.42 37 0.80 0.29 

18 0.50 0.58 38 0.20 0.19 

19 0.17 0.67 39 0.43 0.65 

20 0.38 0.17 40 0.60 0.41 

 (rtt)  0.83 

  20

  2,4,9,12,13,15,16,17,18,19,21,25,26,30,31,35,36,39,40
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B (B-Index) 

 30202   2552                30

 Null N1 U N2 L B-Index P 

 1            

1 -0.27 

0.37

0.00

0.00

-0.07

0.23

0.34

0.40

0.00

0.00

 23 11 7 1 0.34 0.40 C–

2 0.53 

0.83

-0.24 

0.10

-0.14 

0.03

-0.14 

0.03

0.00

0.00

 23 22 7 3 0.53 0.83 B –

3 -0.20 

0.13

-0.10 

0.07

0.27

0.63

0.03

0.17

0.00

0.00

 23 16 7 3 0.27 0.63 C–

4 -0.29 

0.63

0.00

0.00

-0.14 

0.03

0.43

0.33

0.00

0.00

 23 10 7 0 0.43 0.33 B –

5 0.04 

0.03

-0.01 

0.13

-0.39 

0.13

0.31

0.67

0.00

0.00

 23 17 7 3 0.31 0.69 C–

6 -0.14 

0.03

0.04

0.03

0.10

0.93

0.00

0.00

0.00

0.00

 23 22 7 6 0.10 0.93 *- 

7 -0.21 

0.27

0.42

0.47

-0.16 

0.17

-0.06 

0.10

0.00

0.00

 23 13 7 1 0.42 0.47 B –

8 0.09 

0.07

-0.13

0.90

0.00

0.00

0.04

0.03

0.00

0.00

 23 2 7 0 0.09 0.07 *- 

9 0.00 

0.00

0.44

0.77

-0.43 

0.10

-0.01 

0.13

0.00

0.00

 23 20 7 3 0.44 0.77 B –

 2            

10 -0.40 

0.33

0.12

0.10

-0.04 

0.43

0.32

0.13

0.00

0.00

 5 2 25 2 0.32 0.13 C–

11 -0.24 

0.20

0.00

0.00

-0.08 

0.07

0.32

0.73

0.00

0.00

 5 5 25 17 0.32 0.73 C–

12 0.68 

0.23

0.00

0.00

0.00

0.00

-0.68 

0.77

0.00

0.00

 5 4 25 3 0.68 0.23 B –

13 -0.56 

0.47

-0.08 

0.27

0.68

0.23

-0.04 

0.03

0.00

0.00

 5 4 25 3 0.68 0.23 B –

14 -0.20 

0.17

-0.24 

0.20

0.16

0.47

0.28

0.17

0.00

0.00

 5 3 25 11 0.16 0.47 *- 
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B (B-Index) 

 30202   2552                30

 Null N1 U N2 L B-Index P 

15 0.68 

0.43

-0.40 

0.33

-0.12 

0.10

-0.16 

0.13

0.00

0.00

 5 5 25 8 0.68 0.43 B –

 2            

16 0.00 

0.00

-0.04 

0.03

0.48

0.20

-0.44 

0.77

0.00

0.00

 5 3 25 3 0.48 0.20 B –

 3            

17 -0.31 

0.27

0.42

0.63

-0.04 

0.03

-0.08 

0.07

0.00

0.00

 4 4 26 15 0.42 0.63 B –

18 -0.23 

0.20

-0.19 

0.17

0.58

0.50

-0.15 

0.13

0.00

0.00

 4 4 26 11 0.58 0.50 B –

19 0.67 

0.17

-0.13 

0.37

-0.08 

0.07

-0.46 

0.40

0.00

0.00

 4 3 26 2 0.67 0.17 B –

20 0.10 

0.17

0.38

0.17

-0.06 

0.30

-0.42 

0.37

0.00

0.00

 4 2 26 3 0.38 0.17 C –

21 -0.38 

0.33

-0.10 

0.33

0.42

0.13

0.06

0.20

0.00

0.00

 4 2 26 2 0.42 0.13 B –

22 -0.12 

0.10

0.06

0.20

0.08

0.43

-0.02 

0.27

0.00

0.00

 4 2 26 11 0.08 0.43 *- 

23 -0.23 

0.20

0.31

0.23

-0.13 

0.37

0.06

0.20

0.00

0.00

 4 2 26 5 0.31 0.23 C –

 4            

24 -0.06 

0.27

-0.16 

0.67

0.22

0.07

0.00

0.00

0.00

0.00

 9 2 21 0 0.22 0.07 C –

25 -0.22 

0.27

0.43

0.37

-0.10 

0.07

-0.11 

0.30

0.00

0.00

 9 6 21 5 0.43 0.37 B –

26 06.5 

0.43

-0.05

0.03

-0.56

0.50

-0.05

0.03

0.00

0.00

 9 8 21 5 0.65 0.43 B –

27 0.02 

0.43

0.29

0.13

0.02

0.10

-0.32

0.33

0.00

0.00

 9 3 21 1 0.29 0.13 C –

 5            
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B (B-Index) 

 30202   2550   30 ( )

 Null N1 U N2 L B-Index P 

 5            

28 0.29 

0.13

-0.06

0.27

-0.13

0.20

-0.10

0.40

0.00

0.00

 9 3 21 1 0.29 0.13 C –

29 0.16 

0.33

0.16

0.33

-0.14

0.10

-0.17

0.23

0.00

0.00

 9 4 21 6 0.16 0.33 *- 

30 -0.10 

0.07

0.22

0.07

-0.59 

0.63

0.46

0.23

0.00

0.00

 9 5 21 2 0.46 0.23 B –

31 -0.43 

0.30

-0.05

0.03

0.00

0.00

0.48

0.67

0.00

0.00

 9 9 21 11 0.48 0.67 B –

32 -0.13 

0.20

-0.24

0.50

0.33

0.10

0.03

0.20

0.00

0.00

 9 2 21 4 0.03 0.20 *- 

33 0.21 

0.63

-0.10

0.07

0.00

0.00

-0.11

0.30

0.00

0.00

 9 7 21 12 0.21 0.63 C –

34 0.02 

0.10

0.02

0.10

-0.05

0.03

0.02

0.77

0.00

0.00

 9 7 21 16 0.02 0.77 *- 

35 0.70 

0.40

-0.14

0.10

-0.46

0.43

-0.10

0.07

0.00

0.00

 9 8 21 4 0.70 0.40 B –

36 0.43 

0.37

-0.19

0.13

-0.06

0.27

-0.17

0.23

0.00

0.00

 9 6 21 5 0.43 0.37 B –

37 -0.24 

0.17

0.29

0.80

-0.05

0.03

0.00

0.00

0.00

0.00

 9 9 21 15 0.29 0.80 C –

38 0.19 

0.20

0.10

0.60

-0.29

0.20

0.00

0.00

0.00

0.00

 9 3 21 3 0.19 0.20 *- 

39 -0.27 

0.30

0.65

0.43

-0.14

0.10

-0.24

0.17

0.00

0.00

 9 8 21 5 0.65 0.43 B –

40 0.41 

0.60

-0.05

0.03

-0.14

0.10

-0.22

0.27

0.00

0.00

 9 8 21 10 0.41 0.60 B –

             30 

              16.57 

 (S.D.)                         5.36 

             0.83 

@ Sakorn  Saengphueng  :  The Supervisory  Unit,Ed.Region 8, Chiang Mai. 50300. Tel(053) 219267

 
 
 
 

 
 
 
 

 
 



191

A    -

B    20 

C    12

*     8 

!       - 

, , ,  (

)  ( , , )

0.00

Null

N1

U N1

N2

L      N2
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  26

 2 

T-Test

 Paired Samples Statistics 

Mean N Std. Deviation 

Std. Error 

Mean

PRETEST 11.10 41 3.562 .556Pair 1 

PROTEST 16.59 41 2.202 .344

 Paired Samples Correlations 

N Correlation Sig.

Pair 1 PRETEST & 

PROTEST
41 .471 .002

 Paired Samples Test 

Paired Differences 

95% Confidence 

Interval of the 

Difference

Mean

Std.

Deviation

Std.

Error

Mean Lower Upper t df

Sig. (2-

tailed)

Pair 1 PRETEST - 

PROTEST
-5.49 3.187 .498 -6.49 -4.48 -11.026 40 .000
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  27   (IOC)

1 2 3 

 IOC 

1.
+1 +1 +1 3 1.00 

2.
+1 +1 +1 3 1.00 

3.
+1 +1 +1 3 1.00 

4.
+1 +1 +1 3 1.00 

5.
+1 +1 +1 3 1.00 

6.
+1 +1 +1 3 1.00 

 +1 +1 +1 3 1.00 
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  29

1 2 3 

 IOC 

/

1.1 +1 +1 +1 3 1.00

1.2 +1 +1 +1 3 1.00 

1.3
+1 +1 +1 3 1.00 

1.4
+1 +1 +1 3 1.00 

1.5
+1 +1 +1 3 1.00 

1.

1.6
+1 +1 +1 3 1.00 

2.1 +1 +1 +1 3 1.00 

2.2
+1 +1 +1 3 1.00 

2.3
+1 +1 +1 3 1.00 

2.4
+1 +1 +1 3 1.00 

2.

2.5
+1 +1 +1 3 1.00 
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  29  ( )

1 2 3 

 IOC 

 2.6  
+1 +1 +1 3 1.00 

3.1
+1 +1 +1 3 1.00 
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+1 +1 +1 3 1.00 
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  30

1.1 1.2 1.3 1.4 1.5 1.6 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3

1 3 5 5 5 4 4 5 3 5 4 4 4 5 5 4 

2 5 5 5 5 5 5 5 5 4 4 5 4 4 5 5 

3 4 4 4 4 4 5 4 4 4 5 4 5 5 5 5 

4 4 4 5 5 4 5 4 4 3 5 4 5 4 3 3 

5 5 4 5 5 5 5 4 5 5 5 5 5 4 4 4 

6 4 5 5 5 5 4 5 4 4 5 5 5 5 5 5 

7 5 4 5 5 4 4 4 5 5 4 3 3 4 5 5 

8 4 3 4 3 5 3 4 5 2 5 4 4 4 4 4 

9 4 4 4 4 4 4 5 4 4 4 5 5 4 4 4 

10 4 5 5 5 4 4 4 4 4 4 4 5 4 4 4 

11 4 4 5 3 3 5 3 3 3 4 4 3 4 4 4 

12 4 5 5 5 4 5 5 4 3 3 4 5 4 4 4 

13 4 5 5 5 4 5 5 4 4 3 4 5 4 4 4 

14 4 5 5 5 4 5 5 5 4 5 5 5 5 5 5 

15 4 5 3 5 4 4 5 5 4 5 4 5 5 5 5 

16 5 5 5 5 4 5 5 4 4 5 4 4 5 4 5 

17 5 5 5 5 4 5 4 5 5 4 4 4 5 5 5 

18 5 4 4 5 5 4 4 5 5 4 4 5 5 4 4 

19 5 4 5 5 5 4 5 5 4 5 5 5 4 4 4 

20 5 4 4 5 4 5 5 5 4 5 4 4 4 5 5 

21 4 5 5 4 5 5 5 5 4 5 5 5 5 5 5 

22 5 5 5 4 5 5 5 5 5 4 5 4 4 4 4 

23 5 4 5 4 4 5 5 4 5 5 4 5 5 4 5 

24 5 5 5 5 5 4 5 5 4 4 5 5 5 5 4 
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  30  ( )

1.1 1.2 1.3 1.4 1.5 1.6 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3 

24 4 5 4 4 3 3 4 3 5 4 3 4 4 4 4 

25 4 5 5 5 4 4 5 4 5 3 5 4 3 5 4 

26 5 4 4 4 3 4 5 5 3 5 4 3 4 3 5 

27 4 3 4 4 4 3 4 4 3 3 4 4 4 3 3 

28 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

29 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

30 4 3 4 3 5 2 4 3 5 5 5 5 4 4 4 

31 4 4 5 3 4 2 4 5 3 5 4 4 5 4 4 

32 5 4 3 3 3 5 5 5 4 4 4 4 3 4 5 

33 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 

34 3 3 3 4 5 3 3 4 4 3 3 4 5 3 3 

35 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 

36 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

37 3 2 2 4 2 4 2 3 3 2 4 5 4 3 5 

38 4 5 5 5 5 5 5 5 5 5 5 5 4 5 5 

39 5 5 5 5 4 3 4 3 5 5 3 4 5 5 5 

40 4 5 5 5 3 5 4 4 3 5 4 4 4 5 5 

41 4 3 4 3 5 2 4 3 5 5 5 5 4 4 4 
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  31  2/12 

5 4 3 2 1

 S.D. 

1.1 18 21 2 0 0 4.39 0.58 

1.2 23 13 4 1 0 4.41 0.76 

1.3 20 16 5 0 0 4.37 0.69 

1.4 25 11 5 0 0 4.49 0.70 

1.5 17 21 2 1 0 4.32 0.68 

1.6 20 14 4 3 0 4.24 0.90 

2.1 24 14 2 1 0 4.49 0.70 

2.2 22 13 6 0 0 4.39 0.73 

2.3 17 17 7 0 0 4.24 0.73 

2.4 24 11 5 1 0 4.41 0.80 

2.5 17 20 4 0 0 4.41 0.80 

2.6 19 19 3 0 0 4.39 0.62 

3.1 19 2 0 0 0 4.41 0.58 

3.2 28 9 3 1 0 4.56 0.73 

3.3 22 16 3 0 0 4.46 0.63 

 4.39 0.70 
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