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                     WANNEE KOPICHAI : THE COMPARISON MATHEMATICS ACHIEVEMENT ON 
EQUATIONS VIA COMPUTER  MULTIMEDIA BY COMPETITIVE LEARNING ACTIVITIES AND  
COOPERATIVE LEARNING ACTIVITIES FOR MATHAYOMSUKSA 1, STUDENTS.            

INDEPENDENT STUDY ADVISOR : ASSOC. PROF. PRATIN KLAYNARK. 148 pp. 

   The purposes of this research were to: 1) develop computer multimedia in the area 
of mathematics on the topic of the equations   for Mathayomsuksa one students in order to 
meet the hypothetical efficiency criterion of 75/75 percent, 2) compare the Mathayomsuksa 
one students’ learning achievement  resulted from using the computer multimedia between 
the classes taught by the competitive learning approach and the cooperative learning 
approach , and 3) study the students’ satisfaction of the computer multimedia presenting on 
the equations of mathematics  in classes taught  by  the competitive learning approach and
the cooperative learning approach.  The  sample  consisted of  60 Mathayomsuksa one 
students from 2 classrooms of 30 each where one classroom functioned as an experimental 
group taught by the competitive learning approach and the other as an experimental group 
taught by the cooperative learning approach in Nakhonnayokwitthayakom School, Muang 
District,  Nakhonnayok Province.  

   The instruments used to collect data were: 1) a computer multimedia, 2) a learning 
achievement tests of mathematics on the topic of the equations, and 3) a questionnaire 
inquiring students’ satisfaction of the computer multimedia presenting mathematics on the  
equations in classes taught by the competitive learning approach and the cooperative learning 
approach. The collected data were analyzed by the statistical means of mean, standard 
deviation, and t-test independent   

   The findings were as follows: 
   1) The computer multimedia presenting mathematics on the topic of the equations 

for Mathayomsuksa one students was found at 77.22/76.11 percent higher than the 
hypothetical efficiency criterion of 75/75 percent.  

   2) Via the computer multimedia, the learning achievement  of the students taught by 
the cooperative learning approach was found significantly higher than  the students’ taught by   
the competitive learning approach at the level .05. 

   3) The Mathayomsuksa one students’ satisfaction of the computer multimedia 
presenting mathematics on the  equations  was found at the high level. 
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    ( Kuder - Richardson )  0.5  

 0.93                 

(  133 )

  6.  ( P ) 

( r ) 
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 2

 50 

 (IOC) 

  30
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3.

 1. 

 1  ( Rating Scale ) 5 

    2. 

     3. 

 5 

  (Rating scale)   5    

 (Likert)  John W.Best (1986)

 5   

 4   

 3   

    2   

 1   

  4.50 – 5.00    

        3.50 – 4.49    

      2.50 –  3.49   

      1.50 –  2.49    

        1.00 –  1.49   
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 3

 5 
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1.

2. . . 2552 

 6  50 

3.

4.

5.

 8

1 8 12 

2 12 9 

3 14 10 

4 11 14 

5 9 12 

6 14 7 

7 13 10 

8 13 14 

9 14 16 

10 12 10 

11 15 14 

12 12 15 



80

 8  ( )

13 13 13 

14 13 10 

15 11 9 

16 12 13 

17 9 10 

18 12 13 

19 11 10 

20 10 15 

21 12 14 

22 13 12 

23 14 14 

24 13 9 

25 14 12 

26 11 10 

27 9 8 

28 11 10 

29 12 12 

30 14 13 

 11.66 12.03 

t-test  t-test  .69  2 

(  137 )
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6.  2 

 1

         1.  30 

 1 

1

 2.  

 30 

 60 

 3. 

 4. 

 2

 1.  3   10 

 1  1  2551

       2.  10 

 3  1 

 3.  

 30 

 60 

 4. 

 5. 
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1.

N

X
X

X

           X

    N 

2.

)1(

)( 22

nn

xxn
SD

 SD 

x

2
x

    n 

3.

 IOC (Index of Item Objective Congruence : IOC) 

(  2544:39) 

N

R
IOC

      IOC 

     R

    N 
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4.  (p)   (

2543 :129)      

N

R
P

 P        

    R     

    N     

5.   (r)   (    

2543 :130) 

2

N

RR
r

LU

 r 

    RU

RL

N

6.      KR-20 

 (Kuder  Richardson) , (  2543 :123) 

2

t

tt
S

pq
1

1n

n
r     

 rtt

n

    p      

    q       1-p 

    St

2

7.      E1 / E2   E1 

     E2   (

2539:495)
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    E1  =  100

A

N

X

    E2  =  100

B

N

F

E1

E2

X

F

N

A

B

8.

t-test  independence Group  (    2538 : 169   ) 

2

)1()1(

21

2

22

2

11

21

nn

snsn

XX
t

1X  1 

2X  2 

   n1  1 

   n2  2

2

1S  1 

2

2S  2 



86

 4 

 1

 1

 1

  2   

 1 

  3

 1 

 1   

 1

 1

 30 

 75 / 75  E1/E2

 9 
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 9

N = 30 

 ( X ) 23.16 22.83 

E1= 77.22 E2= 76.11 

75 75 

 9 

 1 

 77.22 

 76.11 

 77.22 / 76.11 

 75/75 

 2   

 1 

 30  (  132) 

 10 

 10

( X ) (S.D.)

t

22.06 2.94 
2.35*

23.76 2.63 

*  0.05 
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 10 

 ( X )  22.06   (S .D . ) 

 2.9 4 

 ( X )  23.76  (S.D.)  2.63    

 t   2.65 

 0.05 

 3  

 1 

 (Rating Scale) 5 

 11

 11

X
S.D.

    

1.  4.25 0.72  15 

2.

4.48 0.61 5

3.  4.25 0.59  16 

4.  4.30 0.69  13 

5.  4.46 0.69  7 

6.  4.28 0.70  14 

7.

4.33 0.65 12
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 11 ( )

X
S.D.

8.

4.38 0.60 11

    

9.  4.51 0.61  3 

10.  4.46 0.59  8 

11.  4.20 0.79  20 

12.

3.95 0.74 24

13.  4.46 0.67  9 

14.  4.20 0.77  21 

15.

4.23 0.61 18

16.  4.48 0.64  6 

    

17.

4.25 0.67 17

18.

4.11 0.70 22

19.  4.53 0.53  2 

20.

4.21 0.58 19

21.

4.56 0.55 1

    

22.

 4.51 0.53 4
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 11 ( )

X
S.D.

23.

4.08 0.73 23

24.

3.95 0.80 25

25.

4.40 0.68 10

4.33 0.68 

 11   

 60 

 ( X )  4.33  (S.D.)  0.68

 3 

 ( X )  4.56 , 4.53   4.51  

 (S.D.)  0.55 , 0.53   0.661
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 5 

 1

1.

1

2.

1

3.

 2 

1.

2.

1.

2.

 1    2551 

 10 

 602 
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1.

 1 

  2551 42

(Purposive Sampling) 

     1.1  ( One to One Tryout )  3 

    1.2  ( Small Group Tryout )  9 

     1.3  ( Flied Tryout )  30 

2.

(Purposive Sampling)  2   10

   2  1

 30  2  30 

1.

 1 

2.

3.

1.  75/ 75 

 E1 / E2 

2.

 t - test  Independent Group

3.

 ( X )  (S.D.) 
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 1

1.

 1  77.22 / 76.11  75/75

2.

 1 

 ( X )  22.06  

 (S.D.)  2.94  

 ( X )  23.76 

 (S.D.)  2.63   t  2.35

 .05

3.

 1    ( X  =  4.33 , 

S.D. = 0.68) 

 1

1.

 1  77.22 / 76.11  75/75  

 1 
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 ( 2544 : 70 ) 

 ( 

 2546 : 126 ) 

 ( 2544 : 47 ) 

( Research and Development )  

 ( 2533 : 53 ) 

 ( 2544 : 80 ) 

 (  2544 : 

36 – 42 ) 
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 ( 2544 : 16,

2547 : 136 - 137 ) 

( Multimedia ) 

 (2543 : 98) 

.012

 80.5/87.5 

80/80  (2548 : 60) 

82.66/81.88  80/80 

(2543 : 95) 

.016

 82.67/81.08 

 80/80

1

 75

2.

 1

0.05
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 (2547 : 62) 

 (STAD) 

 (2541 :100) 

 (STAD)

 (2540 : 55) 

 (STAD) 
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        ( Joyce and Wiel 1986,  2545 : 

165 )

3.  ( X )

 4.33

( 2541 : 49 – 56 ) 

    

 (2539:60)



98

        (2533 :54-57) 

  ( 2548 : 7, 

 2548 : 86 ) 

( 2541 : 12 – 19 ) 

( Motivated ) 

 “ Learning is Fun ” 

1.
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2.

3.

4.

1.

 STAD  jigsaw, Jigsaw II,Team GamesTournament,Team Assisted 

Individualization

2.

,

3.



. .  : 

, 2540. 

.  2524 ( . . 2533.

 : , 2535. 

.  2544.  :

, 2544. 

. . . 2542.  :

, 2542. 

 . “

 1 .”

, 2543. 

. “

 5.” , 2542. 

. .  : 

 ,2533. 

. . :  , 2543. 

. “

.”

, 2546.

. “ .”

,2548.

. “

.”

, 2546. 



101

. “ .016

.”

, 2543. 

. .   : , 2520. 

. “ .” . 40,60 (  2533) : 19. 

. .  : , 2541. 

.   “ 

 6 

”. .

, 2546. 

.

 2 , 1 (  -  2541 ) :12-19.

. “ .012

.”

, 2543. 

. .  :

, 2545. 

. “ .”

, 49-66. : .

. .,2531.

 . .   :   ,  2538. 

. .  : , 2537. 

. .  : 

, 2521. 
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, 2520. 
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 3.”

,

2545.

. “

 6 

.”  : 

, 2539. 

. .  7  :

. . .,2540.

. “ .”  1

, 26 – 27  2522. 

. .  : , 2531. 

. “

 4 

 TEAMS– GAMES – TOURNAMENTS 

.”  : 

, 2540. .

. .  : , 2543. 

. .  : . . , 2533. 

. .  2.  : , 2539 

. .  : 

, 2540. 

. . :

 , 2531. 
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  . “

 4.”

, 2546.

. .  : 

, 2540. 

. “ .”  (2531) : 3. 

. “

 1 

.” 

( ) , 2541. 

. “ .”

, 2539. 
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3.
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 1

1.

. 3 + 5 . 3 < 5

. 2 + 3 = 5 . 3 + 4  2

2.

.

.   <  > 

.  x  y 

.  1 

3.

. 2x + y = 6 . 2x
2
 + 1 = 9

. a(a + 2) = 0 .

1x

2x
=

3

2
x 1

4. 9
3

5n2
n

. 12                                   . 16

. 27                                   .  32

5.

. (7 2) – 5 = 8 . 18(4 7) = 36 

. 34 – (2 11) = 12 . (8 9) – 36 = 46 

6. z  – 3 = 7 z  = 10 

. .

. z .
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7. 2b = 15 b

.

2

15
                                  .

2

1
7

. 7.50                                   .

8. 8(y – 2 ) = 64

. 8 . 10

. 62 . 66

9.  5b – 40 = 60 

. 5 . 10

. 15 . 20

10.

. a + 2 = 8  a = 6 . a – 4 = 2  a = 6

. 2a = 12  a = 6 .

3

a
 = 2  a = 6

11.

. a + 3  = 8  a = 5 . a – 4 = 2  a = 6

. 2a = 1 4  a = 7 .
2

a
 = 4  a = 8

12.
1x

2x
=

3

2
x  1 

. .

. .
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13. 12(z + 10 ) = 156

. 3 . 10

. 12 . 13

14.    9M  -   79   =  29  

. .

. .

15.

. 7y = 56 . x + 6 = 10 

. 2x – 1 = 5 . 3x + 2 = 11 

16. 4(3x-1) = 8 x + 1 

. 1 . 2

. 3 . 4

17.
2

x
 - 

5

x
 = 3 x – 4 

. 6 . 7

. 8 . 10

18.   7X = 35 2X

.    5 .   10

.   15 .   20

19. “  7 

 39”

. x + 7 = 39 . 2x + 7 = 39 

. 2(x + 7) = 39 .

2

x
 + 7 = 39
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20. “  3  2  10” x

. 3 (x – 2 ) = 10 . 3x – 2 = 10 

. x(3 – 2 ) = 6 . 3  10 = x – 2

21. “

 50 ”

. 4a = 
5

50
.

5

a4
=

50

1

.

5

4
a = 50 .

5

4
 = 50a

22. “  95 

5

1

”

. x + 15 =
5

1
x . 2x + 95 = 180 

. 2x – 35 = 
5

1
 + x . x – 95 = 

5

1
 95

23. “  100 ”

. x – 100 = 
2

1
. 2x = 100 

.

2

x
= x + 100 .

2

1
x = 100 

24.  14 A   9 

. A – 14 = 9 . 14 - A  = 9  

. 9 x A  = 14 . A x 9 = 14 
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25.
3

2
 40 

.   30                                 .   45 

.   60                                  .   75 

26.  76  7 

.   42             .   45 

.   47             .   50 

27.  240  60 

.   400             .   450 

.   500             .   550 

28. “  10 

10  100”

.    8 .    9 

.  10 .   11

29.  5  5  1000 

.   199 .   201 

.  4995 .  5005

30.
7

3
 9 

.   21                                           .   22 

.   78 .   89 
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5  =     4 =  3 =          2 =          1 = 

5 4 3 2 1 

1       

2

3       

4       

5       

6       
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9       

10       

11       
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  “ ”    1 

  2

  1

  2

1.

    2.  

    3.  

    4.  

  2    5
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   1

1.  1

2.   CD – ROM

3.

4.    (Computer   Assisted

      Instruction :  CAI) 

5.

5.1

5.2

5.3

5.4

6.

6.1

6.1.1

6.1.2

6.2

6.2.1

6.2.2

6.3

6.3.1

6.3.2

7.

8.
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     2

 (  ) 

 5  =     4 =   3 =   2 =  1 = 

5 4 3 2 1 

1.

1.1

1.2   (

)

2.

2.1

2.2

2.3

2.4       

2.5       

2.6       

2.7

2.8       

2.9       

2.10

3.

3.1

3.2
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5 4 3 2 1 

3.3

3.4  /       

3.5       

3.6

4.

4.1

(Navigation)

4.2

5.

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

..................................................................

               (...............................................................) 

.............................................................
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  “ ”  1

  2

   1

  2

1.

    2.  

    3.   (Multimedia) 

    4.  

  2    5
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     1

1.  1

2.   CD – ROM

3.

4.    (Computer   Assisted

      Instruction :  CAI) 

5.

5.5

5.6

5.7

5.8

6.

6.4

6.4.1

6.4.2

6.5

6.5.1

6.5.2

6.6

6.6.1

6.6.2

7.
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     2

 (  ) 

       5  =            4 =      3 =   2 =  1 = 

5 4 3 2 1 

1.

    ( )

2.

2.1

2.2

2.3

2.4  /       

2.5       

2.6

3.   (Multimedia) 

3.1

3.2

3.3
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5 4 3 2 1 

3.4

3.5 /

4.

4.1

(Navigation)

4.2

4.3

5.

.............................................................................................................................................................

.............................................................................................................................................................
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.............................................................................................................................................................

.................................................................

               (...............................................................) 

.............................................................
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 12

 3 

1 2 3

1.

1.1 4 4 4 4.00

1.2   (

) 5 4 4 4.33

2.

2.1

4 4 4 4.00

2.2 5 5 5 5.00 

2.3 5 5 5 5.00 

2.4  5 5 4 4.67 

2.5  5 4 5 4.67 

2.6  4 5 4 4.33 

2.6

4 4 4
4.00

2.8  5 5 5 5.00 

 4 4 5 4.33 

2.10

5 5 4 4.67

3.

3.1

4 4 4 4.00

3.2 4 4 3 3.67 

3.3

4 4 4 4.00
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 12  ( )

1 2 3

3.4 /

4 4 4 4.00

3.5  4 4 4 4.00 

3.6

4 4 4 4.00

4.

4.1

(Navigation)

4 4 4 4.00

4.2

4 4 3 3.67

5.

4 4 4 4.00

4.33 4.28 4.14 4.25
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 13

 3 

1 2 3

1.

    ( ) 5 4 3 4.00

2.

2.1

5 4 4 4.33

2.2 4 3 3 3.33 

2.3

4 3 4 3.67

2.4  / 

5 4 4 4.33

2.5  5 4 3 4.00 

2.6

5 4 4 4.33

3.   (Multimedia) 

3.1

5 5 4 4.67

3.2

4 5 4 4.33

3.3

5 5 4 4.67

3.4

5 5 4 4.67
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 13  ( )

1 2 3

3.5 /

5 3 3 3.67

4.

4.1

(Navigation)

5 4 4 4.33

4.1

5 3 3 3.67

4.3

4 3 4 3.67

5.

5 4 4 4.33

 4.75 3.93 3.68 4.12 

( )
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 14 ( IOC)

 3 

 1  2  3 

1 +1 +1 +1 3.00 1.00 

2 +1 +1 +1 3.00 1.00 

3 +1 +1 +1 3.00 1.00 

4 +1 +1 +1 3.00 1.00 

5 +1 +1 +1 3.00 1.00 

6 +1 +1 +1 3.00 1.00 

7 +1 +1 +1 3.00 1.00 

8 +1 +1 +1 3.00 1.00 

9 +1 +1 +1 3.00 1.00 

10 +1 +1 +1 3.00 1.00 

11 +1 +1 +1 3.00 1.00 

12 +1 +1 +1 3.00 1.00 

13 +1 +1 +1 3.00 1.00 

14 +1 +1 +1 3.00 1.00 

15 +1 +1 +1 3.00 1.00 

16 +1 +1 +1 3.00 1.00 

17 +1 +1 +1 3.00 1.00 

18 +1 +1 +1 3.00 1.00 

19 +1 +1 +1 3.00 1.00 

20 +1 +1 +1 3.00 1.00 

21 +1 +1 +1 3.00 1.00 

22 +1 +1 +1 3.00 1.00 

23 +1 +1 +1 3.00 1.00 

24 +1 +1 +1 3.00 1.00 

25 +1 +1 +1 3.00 1.00 
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 14  ( )

 1  2  3 

26 +1 +1 +1 3.00 1.00 

27 +1 +1 +1 3.00 1.00 

28 +1 +1 +1 3.00 1.00 

29 +1 +1 +1 3.00 1.00 

30 +1 +1 +1 3.00 1.00 

31 +1 +1 +1 3.00 1.00 

32 +1 +1 +1 3.00 1.00 

33 +1 +1 +1 3.00 1.00 

34 +1 +1 +1 3.00 1.00 

35 +1 +1 +1 3.00 1.00 

36 +1 +1 +1 3.00 1.00 

37 +1 +1 +1 3.00 1.00 

38 +1 +1 +1 3.00 1.00 

39 +1 +1 +1 3.00 1.00 

40 +1 +1 +1 3.00 1.00 

41 +1 +1 +1 3.00 1.00 

42 +1 +1 +1 3.00 1.00 

43 +1 +1 +1 3.00 1.00 

44 +1 +1 +1 3.00 1.00 

45 +1 +1 +1 3.00 1.00 

46 +1 +1 0 2.00 0.67 

47 +1 +1 +1 3.00 1.00 

48 +1 +1 +1 3.00 1.00 

49 +1 +1 +1 3.00 1.00 

50 +1 +1 +1 3.00 1.00 
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 15  ( P )  ( r )

 ( P )  ( r ) 

1 * 0.68 0.65 

2  0.73 0.52 

3 * 0.50 0.59 

4 * 0.40 0.53 

5  0.50 0.27 

6  0.80 0.11 - 

7 * 0.58 0.60 

8 * 0.70 0.69 

9  0.63 0.25 

10  0.60 0.21 

11 * 0.38 0.49 

12  0.93 0.20 - 

13 * 0.68 0.44 

14  0.75 0.11 - 

15  0.70 0.19 - 

16  0.80 0.17 - 

17 * 0.58 0.46 

18 * 0.45 0.44 

19 * 0.70 0.62 

20 * 0.65 0.27 

21 * 0.70 0.62 

22  0.68 0.73 

23 * 0.70 0.47 

24 * 0.50 0.65 

25 * 0.58 0.31 
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 15  ( )

 ( P )  ( r ) 

26 * 0.68 0.58 

27  0.93 0.33 - 

28  0.70 0.46 

29 * 0.70 0.71 

30 * 0.65 0.52 

31  0.53 0.35 

32  0.48 0.03 - 

33 * 0.68 0.43 

34 * 0.68 0.68 

35 * 0.58 0.42 

36 * 0.58 0.54 

37  0.70 0.21 

38 * 0.70 0.71 

39  0.33 0.13 - 

40 * 0.63 0.42 

41 * 0.68 0.50 

42  0.55 0.19 - 

43 * 0.55 0.40 

44  0.55 0.29 

45 * 0.68 0.60 

46  0.50 0.10 - 

47 * 0.48 0.58 

48 * 0.58 0.54 

49  0.38 0.31 

50 * 0.58 0.65 

*
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(Reliability)

 (Reliability) 

 KR 20  Kuder 

Richadson  = 0.93 

 16

 ( 30 )  ( 30 )

1 8 18 12 26 

2 12 23 9 23 

3 14 24 10 22 

4 11 20 14 25 

5 9 18 12 22 

6 14 27 7 19 

7 13 20 10 20 

8 13 26 14 25 

9 14 26 16 27 

10 12 24 10 24 

11 15 28 14 28 

12 12 22 15 27 

13 13 23 13 27 

14 13 22 10 24 

15 11 21 9 22 

16 12 21 13 26 

17 9 19 10 22 
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 16  ( )

 ( 30 )  ( 30 )

18 12 24 13 26 

19 11 22 10 21 

20 10 18 15 25 

21 12 22 14 27 

22 13 24 12 25 

23 14 24 14 26 

24 13 25 9 20 

25 14 24 12 25 

26 11 21 10 22 

27 9 18 8 20 

28 11 16 10 19 

29 12 20 12 25 

30 14 22 13 23 

  ( X ) 12.03 22.06 11.66 23.76 

 17

X
S.D.

    

1.  4.25 0.72 15 

2.

4.48 0.61 5



137

  17 ( )

X
S.D.

3.  4.25 0.59 16 

4.  4.30 0.69 13 

5.  4.46 0.69 7 

6.  4.28 0.70 14 

7.

4.33 0.65 12

8.

4.38 0.60 11

    

9.  4.51 0.61 3 

10.  4.46 0.59 8 

11.  4.20 0.79 20 

12.

3.95 0.74 24

13.  4.46 0.67 9 

14.  4.20 0.77 21 

15.

4.23 0.61 18

16.  4.48 0.64 6 

    

17.

4.25 0.67 17

18.

4.11 0.70 22

19.  4.53 0.53 2 

20.

4.21 0.58 19
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  17 ( )

X
S.D.

21.

4.56 0.55 1

    

22.

4.51 0.53 4

23.

4.08 0.73 23

24.

3.95 0.80 25

25.

4.40 0.68 10

4.33 0.68  
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