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The purposes of this research were: (1) developing the supplementary books in Art Education 

“drawing and painting” for the second level students, (2) comparing students’ Art Education learning 

achievement between the experimental group and the controlled group, (3) comparing students’ Art 

Education learning achievement before and after using the supplementary books in Art Education, and 

(4) studying student’s satisfaction before and after using the supplementary books in Art Education

“drawing and painting” for the second level students.

The sample included 2 classes, each with 30 of fifth grade students, in second semester of the 
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by fundamental statistics and t-test.

The findings were as follows: (1) the efficiency of the supplementary books in Art Education was

81.50/81.67 which higher than the target criteria at 80, (2) the learning achievement of the experimental 
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achievement of the students after learning by using the supplementary books in Art Education was 

significantly found higher than the learning achievement test before learning the supplementary books in 

Art Education at the level of .01, (4) the students’ satisfaction to the supplementary books in Art 

Education at the high level.
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(Content validity) 

IOC (Index of Item Objective Congruence)

40

“ ” “ ”

3.1.5 

6 1 39

3.1.6 (p) 

(r)

0.20-0.80 0.20 20

20 

3.1.7 

KR-20 Kuder Richardson ( 2543 : 123)

0.742

3.1.8 

1) (One to 

one try-out) 5 3        

2)

(Small group try-out) 5 

9 3 3 3 
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3)

5 30 

2

6

4

40

(Content validity)

(IOC)

6

(p) (r)

KR-20 

Kuder Richardson
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3.2

3.2.1 

(Focus group discussion)

3.2.2 

3.2.3 

3.2.4 

3.2.5

3.2.6 
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7

4

4.1 

(rating scale) Likert ( 2538 : 183-185)

4.2 3 

3

3

2
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1

( 2540 : 134,

, 2549 : 41)

2.50 - 3.00 

1.50 - 2.49

1.00 - 1.49

4.3 IOC (Index of Item 

Objective Congruence) 3 

      

.

      

. .

+1

0

-1

(

2548 : 150-151)

IOC 0.5 – 1.00 

IOC 0.5 

IOC (Index of Item 

Objective Congruence)
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7 IOC (Index of Item Objective Congruence)

                

1 2 3

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 +1 0.33

7. +1 +1 +1 +3 1.00

8. +1 +1 +1 +3 1.00

9. +1 +1 +1 +3 1.00

10. +1 +1 +1 +3 1.00

11. +1 +1 +1 +3 1.00

7 (Content validity) 

IOC (Index of Item 

Objective Congruence)
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11 10 1 

6 

10

4.4 

1. (One to one try-

out) . 5 3 

2.

(Small group try-out) . 5 

9 3 3 3           

3.

.5 30 

4.5 
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2 

8

5.

5.1 

(Focus group discussion)

5.2

5.3

3

3

2

1

(IOC)
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( 2540 : 134,

2549 : 41)

2.50 - 3.00     

1.50 - 2.49     

1.00 - 1.49     

7.4 3

. .

      ( )

      . .

IOC (Index of Item 

Objective Congruence)

+1

0

-1

(

2548 : 150-151)

IOC 0.5 – 1.00 

IOC 0.5 

IOC (Index of 

Item Objective Congruence)
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8 IOC (Index of Item Objective Congruence)

1 2 3

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 0 +1 +2 0.67

6. +1 +1 +1 +3 1.00

7. +1 +1 +1 +3 1.00

8. +1 +1 +1 +3 1.00

8 (Content validity) 

IOC (Index of Item 

Objective Congruence)

8 

8
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9

3

(Experimental Research) 

Randomized Control Group Pre-test – Posttest Design (

2538 : 249) 2 

1. (Experimental group) 

2. (Control group)
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9 Randomized Control Group Pre-test – Posttest Design 

                ( 2538 : 249)

ER

CR

TER 1

TCR 1

X1

X2

TER 2

TCR 2

ER (Experimental group)

CR (Control group)

TER 1 (Pre-test)

TCR 1 (Pre-test)

X1

X2

TER 2 (Posttest)

TCR 2 (Posttest)

4.

1.

1.1 

1.2

1.3 .

2.
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2.1 2 4 

2.2

2.3 2 (Pretest)

2.4

2 2 1 

60 4 1 5 

4 

1 60 4 1 

5 2 

2 

2.5 2 (Posttest)

1 

2.6 

2.7

2.8 2 
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10

1 1



85

5

1. 

(

2521 : 131-132)

2. 

(Mean) 

(Standard Deviation) 

3. 

2 (t-test) Independent Dependent

4.

(rating scale) ( x )         

(SD) 

1. (Index of 

Item Objective Congruence : IOC) (Rowinelli and 

Hambleton 1977, 2539 : 249)

IOC = 
N

R

IOC

R

N

2. (p) (r)

( -130) 

(Difficulty)

P  =  
N

R

P
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R

N

(Discrimination)

r = 
2/N

RR eu

r

uR

eR

N

3. KR 20 Kuder Richardson

(

]1[
1 2S

pq

k

k
rtt

ttr

k

p

q

2S

4.

x = 
N

x

x

x

5. 
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S.D. = 
1

22

NN

N xx

S.D

x

x
2

x

6.

t – test  Dependent  Samples  

        t          =                    D

                           
1

)( 22

n

DDn

df = n  - 1

t – test  Dependent  Samples  

D

N     

7. 2 t – test  

Independent  Samples  ( 2538 : 101-102)

        t          =            

nnnn
SnSn

XX

2121

2

22

2

11

21

11

2

11

        

X 1
1

X 2
2

S
2

1
1
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S
2

2
2

n1 1

n2 2

8.

-296) 

1E = 100

/
1

A

nx
n

i

E1

X

A

N

2E = 100

/
1

B

nf
n

i

E2

F 

B

N
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4

“

2 . ”

1 

2 

3 

4 

10 (Field         

                 Tryout)

E

2

1

(10 )

2

(10 )

30

8.30 8.00

20 16.33
81.50/81.678.15

81.50 81.67

89
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10

2 (E1)

81.50 (E2)

81.67 80/80

(Field Tryout)

5 

. 2 

1 30 

1 30

11

                 

t-test

S.D. N S.D. N

12.70 1.31 30 16.67 1.80 30 *12.48

20.53 1.18 30 23.63 1.17 30 *11.03

* .05

11

( X ) 12.70 (S.D.) 1.31

( X )

16.67 (S.D.) 1.80 t 12.48
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( X ) 20.53 (S.D.) 1.18

( X ) 23.63 (S.D.) 1.17 t

11.03

.05

12 5 

            

      

( X )

(S.D.)

t-test

9.90 1.37
*21.05

16.67 1.80

* .01

12 ( X )

9.90 ( X ) 16.67

(S.D.) 1.37 1.80 t 21.05

.01
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13

                 

S.D.

1. 2.37 0.60 7

2. 2.53 0.50 6

3. 2.67 0.54 3

4. 2.07 0.64 9

5. 2.30 0.57 8

6. 2.53 0.50 6

7. 2.63 0.83 4

8. 2.80 0.40 1

9. 2.60 0.61 5

10. 2.73 0.44 2

2.52 0.21

13

( X )        

2.52 (S.D.) 0.21 3 

( X ) 2.80 , 2.73 2.67 (S.D.) 
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0.40, 0.44 0.54 2

2 

14 5 

  

      n = 3

S.D.

3 2 1

1. 2 1 2.67 0.47

2. 1 2 2.33 0.47

3. 3 2.00 0.00

4. 3 3.00 0.00

5. 3 3.00 0.00

6. 3 3.00 0.00

7. 3 3.00 0.00

8. 3 3.00 0.00

18 6 0 2.75 1.27

14

( X ) 2.75 (S.D.) 1.27
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15 5 

      

       n = 3

S.D.

3 2 1

1. 2 1 2.67 0.47

2. 2 1 1.67 0.47

3. 3 2.00 0.00

4. 1 2 2.33 0.47

5. 2 1 1.67 0.47

6. 3 2.00 0.00

7. 3 3.00 0.00

8. 1 2 2.33 0.47

7 15 2 2.21 1.06

15

( X ) 2.21 (S.D.) 1.06
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5

“

2 . ”

(Experimental Research) 

1.

2 

2. 

3.

2

4.

2

(Independent Variables) 2 

(Dependent Variables)

1. 

2. 

2 2551 1 

60 5

1. 5 

. 2 2551 4 120 

95
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2. 5 

. 2 2551   

(Cluster Sampling) 2 4 30

(Sample random sampling)

(Experimental group) 30 (Control group) 30

1.

2.

2

3.

4.

5.

1. 

80/80 E1 /  E2

2. 

(Mean) 

(Standard Deviation) 

3. 

2 (t-test) Independent

4.

(rating scale) ( x )         

(SD) 

2 .

1. 

81.50 / 81.67



97

2. 

( X ) 12.70 

(S.D.) 1.31

( X ) 16.67

(S.D.) 1.80 t   12.48

( X ) 20.53

(S.D.) 1.18

( X ) 23.63

(S.D.) 1.17 t 11.03  

.05 

3.

( X ) 9.90

( X ) 16.67 (S.D.) 1.37

1.80 t   21.05

.01

4. 

( X ) 2.52

(S.D.) 0.21

“

2 . ”

1. 
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(2525 : 40-43)

(2541 : 75)

(2546 : 100)

2.

( 2542 : 10-19)

(2538 ,

2547 : 20)
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4 1. 2. 

3. 4. 

(Mccarthy 

1992 , 2550 : 8)

2 

( 2541: 347)

2 
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“ ” “ ”

(2534 : 61)

2 “

”

.05

(2534: 67) 

6 

“ ”

3.

( 2527 : 21)

(2548 : 71)
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3 3 2547

( )

(2549 : 87) ”

” 5 

.05

(Bloom 1982 : 166-175 ,

2544 : 14-15 )

(Anastasi 1961 : 142,

2544 : 14)

2 
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4. 

( 2549 : 54-57)   

( 2540 : 66)

( 2548 : 71)

(Nolen and Goety 1959 : 100-107)

1 

2

4 
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1.

2.

3.

4.

5.

6.

3

1.

2.
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3. 

2

1.

2.

3.

4.
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: , 2534.

2544

________

2 :

2545

. “ 6-9 . .

2520-2522”.

, 2523.

1 :

2545

“ “ ”

6 ”

2546

. “

4 

”.

2532.

“

2 ”

2547

“

9-12 ”

:

543



106

“

”

“

6”

2544

:

2530.

. . :

2526.

.

:

“

1”.

, 2549.

. : 2524.

2521

.

1 : 2525.

.

“

7-9 ”

2543

, 2520.

2 : 2526

.

________.

: 2543

“Art for All” : 2542”
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“

4”

2546

“

4 ”

2530

.

.

. : 2526.

016 2 

4

2545.

: :

2549

1

.

1

2542

“

6 

”

2548

. : 2536.

“

4 MAT 

3”.

, 2550.

“

4”

: , 2549.

2

2529

:
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2543

“ ”

: 2548.

2538

“

2”.

2532.
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“ ”

2542.
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2 : 2520.

.
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2538
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: 2523
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“
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”
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: 2523.
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“
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”
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1.

2. .

3. . .

4.

5.

( )

. .

(Focus group Discussion)

1. .

2. .

3. 

1. 

2. .

.

3. 

1. 
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2. .

1. 

2.

3. 

1. .

2. 

( )

( )

3. .

4. 

( )

.

5. 

      

1. .

2. .
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3. 

4.

5. .

1. 

2.

3. .

1. 

      ( )

2. 

      ( )

3. 
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.

(Focus group Discussion)
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(Focus group Discussion)

4 2552 

13.30 – 17.00 .

.

5 
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. 2 
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.

.
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. 4 5 6
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. 2 

2 

2

. 1 . 2 

.5 .6 

.

2 

1 2

.

2 text manual text 

manual

THE DEVELOPMENT OF SUPPLEMENTTARY 

BOOKS s 1 

text manual text 

text

manual 
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manual

2

manual text 

4 

2 

2 

.

2 
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.

.

2 2

manual manual .

.

3

2 post modern progressivism 

1970 

. 4 5 6 
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.

4 1 

. 5 
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3 
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3 1. 2.

3. create 

.
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.

.
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.
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( )

1 

- ................................. ......................................................................

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

2 

5 

4 

3 

2 

1 

5 4 3 2 1

1.

1.1 

1.2 

1.3 

1.4 

1.5 

1.6

1.7

1.8 

2.

2.1 

2.2 
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1 
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5 

4 

3 

2 
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1.3 

1.4 
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2.3 

2.4 

2.5 
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1.
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16

n = 39

H L p r H L p r

1

16 18 0.87 0.12
23*

16 12 0.72 0.40

2

14 19 0.85 -0.14
24*

14 4 0.46 0.64

3

17 18 0.90 0.18
25*

17 11 0.72 0.50

4*

15 13 0.72 0.29
26

14 17 0.79 0.05

5

17 20 0.95 0.09
27*

14 13 0.69 0.23

6

17 19 0.92 0.14
28

3 3 0.15 0.04

7

17 20 0.95 0.09
29*

9 11 0.51 0.03

8*

12 8 0.51 0.34
30*

9 7 0.41 0.21

9

17 22 1.00 0.00
31

17 18 0.90 0.18

10*

15 15 0.77 0.20
32*

14 13 0.69 0.23

11

15 20 0.90 -0.03
33

16 18 0.87 0.12

12

17 22 1.00 0.00
34*

15 10 0.64 0.43

13

16 16 0.82 0.21
35*

14 10 0.59 0.31

14*

16 15 0.79 0.26
36*

13 13 0.69 0.23

15*

14 13 0.69 0.23
37

17 17 0.87 0.23

16*

16 11 0.69 0.44
38*

11 4 0.38 0.47

17

14 19 0.85 -0.04
39

15 19 0.87 0.02

18

17 21 0.97 0.05
40*

15 11 0.67 0.38

19*

9 5 0.36 0.30

20*

14 13 0.69 0.23

21

15 18 0.85 0.06

22

16 19 0.90 0.08

*
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17

n = 39

(p)

(q)

p q pq

1

28 11 0.72 0.28 0.20

2

20 19 0.51 0.49 0.25

3

30 9 0.77 0.23 0.18

4

31 8 0.79 0.21 0.16

5

27 12 0.69 0.31 0.21

6

27 12 0.90 0.10 0.09

7

14 25 0.47 0.53 0.25

8

27 12 0.69 0.31 0.21

9

25 14 0.72 0.28 0.20

10

16 23 0.46 0.54 0.25

11

26 13 0.72 0.28 0.20

12

27 12 0.69 0.31 0.21

13

20 19 0.51 0.49 0.25

14

16 23 0.41 0.59 0.24

15

27 12 0.69 0.31 0.21

16

24 15 0.64 0.36 0.23

17

23 16 0.59 0.41 0.24

18

27 12 0.69 0.31 0.21

19

15 24 0.38 0.62 0.24

20

26 13 0.67 0.33 0.22

pq
4.27
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18

(x) x

2

1 14 196

2 15 225

3 18 324

4 16 256

5 17 289

6 15 225

7 14 196

8 19 361

9 15 225

10 15 225

11 18 324

12 16 256

13 19 361

14 14 196

15 15 225

16 14 196

17 19 361

18 9 81

19 8 64

20 13 169

21 13 169

22 12 144

23 12 144
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S
2
       =      

)1N(N

xxN
22

=       

3839

486660839
2

=        14.51

r tt   =     )
S

pq
-(1

1k

k

2

=      
51.14

27.4
1

120

20

=      0.742

= 0.742

(x) x

2

25 12 144

26 7 49

27 6 36

28 9 81

29 10 100

30 8 64

31 9 81

32 11 121

33 11 121

34 9 81

35 9 81

36 6 36

37 7 49

38 8 64

39 12 144

x   = 486 x

2

= 6608  
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(4 ) 20

X

1.

.

.

.

.

2.

. .

. .

3.

. . . .

4.

. .
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.

.

10.

.                .

. .

11.

. . .      .

2 3 

12.

. .

. .

13.

. .

2 

. .

14.

. . . .

15.

. .

. .

16.

. .

. .

17.
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. .

. .

18.

.            .

.            .

19-20 

1 2 3 

4 5 6 

19.

. 1 . 2

. 4 . 6

20.

. 1 . 2

. 3 . 5
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5

1. 11.

2. 12.

3. 13.

4. 14.

5. 15.

6. 16.

7. 17.

8. 18.

9. 19.

10. 20.
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1

5 2

1 1

1.

2.

3.

1.

2.

1.
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3.

4.

5.

            6. 5 

100 A3

7.

1.
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2

5 2

2 1

1.

2.

3.

1.

2.

3.

1.
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2.

3.

4.

5.

             6. 

7.

3x3 6 

8.

1.

2.

3.
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3

5 2

1 1

1.

2.

3.
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