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 The purposes of this study were 1) to create and develop the video lesson on basic of 
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basic of drawing of drawing subject and 3) to study students’ s satisfaction for the basic of 
drawing of drawing subject. The target group of this research were the number of 36 students of  
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36 

4.     14 

 
  14      

 :   ,  (  : ,2546) , 5. 
 

5.       15 

 
  15      

 :   ,  (  : , 2546) , 5. 
 

6.       16 

 
 

  16        
 :    ,  ( : , 2546) , 5. 

 

7.  8      17 

 
 

  17     8   
 :   ,  (  : , 2546) , 5. 

 
3.10  
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1.  

    18 

 
 

                                                    

 
 

                                                        

 
 

                                             

 

  18    :    EE 
  :    ,  ( :

, 2542), 42. 
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    ”
”      19 

 
 

 
                                                      

 

                  
 

                                                                     
 

  19     :    EE 
  :     ,   (  : 

, 2542) , 43. 
 

2.    
      

  20 
 

   
 

                                                      

   
 

                                           
 

  20    :    EE 
  :     ,   (  : 

, 2542) , 44. 
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3.       (freehand)  
         

      
    21 

 
 
 

 
 

 

  21    
  :     ,   (  : 

, 2542) , 45. 
 

3.11  (out line) 
         

 ( )    
  

     
    

      22             
(     2546 : 11 – 13) 
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  22   

 :   ,  ( : ,2546), 11. 
 

   
1.   

    
  
    23 
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  23    
  :    ,  ( :

, 2547 ), 13. 
 

2.       
      

    
      

    
    24 

 

 
  24   

  :    ,  ( :
, 2547 ), 13. 

   
                  3.      
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    25 

 
  25   

  :    ,  ( :
, 2547 ), 14. 

 

3.      
    26 

 

 
 

  26   
  :    ,  ( :

, 2547 ), 15. 
 

4.     
    

  (     2547 : 11 – 15) 
  

3.12  

    
    2   
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1.  
2.        

  
    

       
       

 (Material and Tool)  

     
      

      
     “   

  ” 
   

    
           

     
   

 (Practical Drawing)  

     
    

            
  

    
  

    “ ”   
 

     
 (     2540 : 10-15) 
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  3   

 

   ( ) 

 
 

-  -       
( ) 

 -

 

 

-        

( ) 

 - 
 

-      (  
  ) 

 

 

 

- 
 

-  

 

-  

 

-  

     

 

 (   ) 
 (   ) 

 

 

 

 

-  

 

 

- 

 

 

 

  (  
) 

 - 
 

-     (  
  ) 
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 3 ( ) 

 

   ( ) 

 

 

 

- 

 

-  

 

-    

 

 

-  

    
(  

)   
 

 

 

-  -   
 

 

 
-  -   

 
 

 

4.  

4.1  

  

      
  (Video) 

 . . 2530  
 “Video”  “Television”  

“ ”    Video 
  “ ”  

   “ ” 
   (2541: 36)   “ ”  

       
   VTR   

  

 
 
 
 

 
 
 
 

 
 



 

 

 
 
 
 

46 

 
 

   
    

        (2529: 48) 
     (Video)   “ ”

  “ ” (I see)  “ ”  
  (Visual) 

 (Picture,Image)   
 (Audio) 

   (2527: 20)    
“ ”  “ ”  “ ”  “ ”  2 

  
 1.   

   VTR (Video Tape Recorder) 
 VCR (Video Cassette Recorder)  

 2.    
 

    (2533: 202)   
   

   
   

     ( 2541 : 36 )      
     

     ( Video  Tape )  
   

     (2543 : 198)    
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    (2534 : 180)      
  

     Polyester 
    Antristatic Carbon 

     (Metal Oxide)   

 
    (2534: 233)   (Video Tape) 

 
 

(Video Tape 
Recorder)  

     

 
Mcinnes ( 1980 : 1,     2546 : 27 )   
      

   
Hills ( 1982 : 280 )   ( Videotape  Recorder    VTR ) 
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     (2520: 

11)     
1.    
2.  
3.  

  
 

4.   
   

5.    
6.        

    
7.     

   (2526:42)  
    

   
   

  
   
   (2528: 181) 

   
1.    

 
2.   

   
3.  
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4.     
    

 
   ( 2529 : 303)   

  
1.    

   
2.  

 
 

3.  
  

4.         
 2    
 
5.    

  
   

6.    
    6.1    
    6.2 

        
 

7.  
  

 
8.  
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 ARC   
 PAN       (PAN LEFT)  

 (PAN RIGHT) 
TILT     (TILT UP)   (TILT 

DOWN) 
DOLLY   (DOLLY OUT)  
TRUCK   

 
ZOOM  (ZOOM IN)  

(ZOOM OUT) 
 

 Extreme Long Shot (XLS)       
   

 Long Shot (LS)    
 

 Medium Shot (MS)    
 

 Close-up (CU)       
Extreme close-up (XCU)        

 

 CUT   
 FADE    
 DISSOLVE        

 
 SUPERIMPOSE      
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4.2  

   (2538: 5)    
 

1.  (Reality) 
2.  (Time) 
3.  (Space) 

  
(Indirect Experience)  (Direct Experience)  
    (2533:14)  2  

  
 1. (Educational Television : ETV) 

          
    

2.  (Instructional Television: ITV)  

    
   

 

  
    (2528:3)  2   

1.  (Instructional Television : ITV)
     

  
 

2.  (Educational Television – ETV)  
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4.3  

  
 

      (2523:731-736)  
  (Format) 

  
 12   

 1.  (Monoloque)   
 

 2.  (Dialoque)    
    

2-3   
 3. (Discussion) 

 2   4  
  

 4.  (Interview)   
 

 5.  (Quiz Programme) 
   

 6.  (Documentary Programme) 
  2  

1.1   
1.2  (Semi Documentary)  

  
 

 7.  (Drama)   
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 8.  (Docu – Drama) 
  

 
 9.  (Demonstration) 

   
 10.  (Song and Music)  3  
  10.1  
  10.2  
  10.3   
 11. (Live Programme) 

 
12.  (Magazine Programme)  

 
    (2528:131) 

 3    
1.  (Teaching Format) 

 
  

2.  (Learning Format) 
   

  
        

  
3.  (Information Format) 
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4.4    

 (Ralph 1970:91-93)  
     

 1.   21  23   
 20  

 2.   
   

7    3   
 3   

 5  6   
 1  6   5  

 3.  
 30  

 4.   25  30  

 45    90  
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 (Ralph 1970: 91-93) 
 

4.5  

  
 

    (2520 : 19-20)  
 

   
 

 1.  
  

 2.  
    

 
 3.    

     
 

 4.    
    

    
        

     
4.1  
4.2  
4.3  
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 (Duplicate)  (Video Tape) 
 

 

                
 (Video)  (Audio)  

    (2528: 31)  
  
1.  
2.  
3.

 
 

4.   
5.   
6.    
7.      

 
8.   
9.  

 

   
  

      
     (2528: 76-78)      (2528:13-19) 

 13    

 1.  (Planning)   
        

1.1  
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1.2  
1.3  
1.4    

    
 

1.5     
    

2.  (Collection of  Materials and Research)  
      

   
 3.   (Seletion of Material)      

   2    
 

       
 

 4. (Scenario Writing)  (Scenario)     
Script         

      
  

 
  (Video)  (Audio) 

     (2528: 31)  
   

4.1  
4.2  
4.3

 
4.4   
4.5   

 
 
 
 

 
 
 
 

 
 



 

 

 
 
 
 

58 

4.6    
4.7       

 
4.8   
4.9  

5.    (Preparation for Recording)  
 

   (Studio)   
  

    
 

4.1   (Video) 
4.2  (Video Tape Recorder) 
4.3  (Video Tape) 
4.4  (Tape Recorder) 
4.5  (Lightimg Equipment) 
4.6  (Audio Tape) 
4.7  (T.V.Monitor) 
4.8  (Microphone) 
4.9  (Tripod) 
4.10   (Cables and Connections) 

6.    (Art Work)   
        

         
7.  (Equipment and Material for 

Demonstration)  
   

   
8.  (Video Recording)  
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9.  (Editing)    
 Script   (Editing Machine)  

10.  (Sound Recording)    
       

11.  (Preview)   
     

  
12.  (Utilization of Program)   
   

 
13.  (Evaluation)     

       
    ( )     

         
   

      
    

  
    

     
(2541 : 79-83)    5    

1.     (Planing)  
  

    
   

1.1  
  

   
1.2    
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1.3
   

1.4  
  

  
1.5     

1.  (Preparation)  
2.1        
2.2      
2.3   
2.4   
2.5   
2.6  

3.  (Production)   2   
3.1   

 
3.2      

 Stock Shot 
4.   Post Production  
       

 
    

4.6      

  
     

       (2523: 45)    “
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     (2523: 48-49)   

  10   
  

1.   
  

2.  
 1  1   

3.  
  4-6   

4. /    
  

5.  
  

6.    
  

7.  
 2      

  
8.    

  
9.  

   
10.  
  5    

10.1    (
 10-15 )  

10.2   
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10.3   
  

10.4      
 10  

   

1.  (Planning)    
      

2.  (Collection of and Research)  
   

3.  (Scenario  Writer)   
    

4.  (Preparation for Video and Sound Recording)   
  

5.  (Video and Sound Recording)  
  

6.  (Editing)  
  

7.  (Preview)     
  

8.  (Develop) 
  

9.  (Utilization of Program)   
10.  (Evaluation) 

  
  

 (1:1)   (1:10)  
 (1:100)    
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  E1/E2    

E1 = 100A
N

X
 

 E2 = 100B
N

F
    

     
      E1    

           E2    
X    

  
F    (Post Test)  

N     
A        
B    (Post -  Test)  
 

    (2521  : 139) 
   

1.  (1:1)   
 3     

  E1/E2   60/60  
2.    (1:10)    
 6-12       

 (E1/E2)   70/70  
 3.    (1:100)    

 30-100     
   2.5%   

   E1/E2   80/80  
  

     

 
 
 
 

 
 
 
 

 
 



 

 

 
 
 
 

64 

 
 2.5-5   5  

  2.5    80/80 
 77.50/77.50 

  90/90 
  80/80  

 80/80 
      (22521:52)  

 3    
1. “ ”   

 2.5   
2. “ ”    

 2.5  
3. “ ”   

 2.5   
 

5.    

5.1     

     
 

(   2533: 80) 
   (2536:33)   

     
        

    (2540:28) 
       

    
   

  
2.         
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3.      
4.     
5.     
6.       
7.        
        

  (2520 : 16)   (Instructional Media) 
 2   

1.   
 

2.   
 3  

     
  3  

Gerlach and Ely (1971: 282)  
    

    
      

 
   
  

 

5.2  

   (2533: 72)   (Dimension) 
 3  

1.  3   
1.1  3       
1.2  2       

2.  2    
2.1  2     

 
 
 
 

 
 
 
 

 
 



 

 

 
 
 
 

66 

2.2  3        
   (2536:18-19)  
  3   

1.  (Software)  Small Media     
“material”     (    

    )  
  

 2      
   

    
               

2.  (Hardware)  Big Media   “equipment” 
   1  

   
      

        
        
          

            
  

3.  (Technique or Method)  
  

        
 (Problem Solving)   (Individualized Instruction) 

 (Community Study)  (Field Trip) 
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5.3    

  . .2542 
   

   (2543: 98)   
 1.   

 
 

 2. 
 

 3.  
 4. 

 
 5.  

 
 Edgar Dale (     2540 : 25 )  

  
1.  
2.  
3.      

4.  
 

5.    
 

6.  
7.   
8.   
9. 

 
10.    

 
 
 
 

 
 
 
 

 
 



 

 

 
 
 
 

68 

 
 

  
 

 
6.   

 6.1   

   . . 2511    

     
       

    
    

      
      

  

      
         

     (2541: 63-65)   
   4  

  95.85/91.00  
   .01 

    (2542: 51-52)   
   4  

    
 87.5/93.30  
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    (2542: 60)  
    

    
  

   .01  

 .01 
    (2542: 72)    

 4    
   2    

 2  
    (2540:65)  

    

  
 .01  

     (2540:68-69)  
      

  
   .01  

 
     (2540: 71-72)    

    
   1   

  
 .01 

    (2540: 52-53)    
 5    

 .01 
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    (2541 : 66)   
-     

 .01 
   (2540: 45-46)  

        

   0.05 
   (2541: 56) 

        
       .01 

    (2540: 38-39)  
  

 .01 
    (2541: )    

  “
 1”   

 0.01  
 

    (2540: 43-44)  

   
 0.05 

    (2540: )  
 3      

 0.01    
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6.2   

(Fincher 1995: abstract)  
  

 (Interactive Video.IAV)   (Linear Video.LV)  
   2 

     
 

 (Abrams 1986:326)  Interactive Video 
    Interactive Video  
  

     Interactive Video  
  

 0.01 
 (Dewey 1983:3218)    

   MCVIT  CAI   
    

  
 MCVIT  (Microcomputer Controlled Videotape System)  

    
   

 (Carner 1967:118)   
 5  6   (Cortland Public School) 
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  3 

 

 

 

 
  1   

(Research and Development)  
1.   
2.   
3.   
4.   
5.   
6.   
7.   
 

1.  

 

1.   1 
    2   2553        

      
 9   4    130  

 

  2 
 2553       
   36   (stratified random sampling) 
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2.  

        
  1  2553 

   
1.    

     

2.        
 
3.  

  (Research  and Development ) 
 One Group Pretest – Posttest Design (      

 2540 : 249 )     (Pretest)  
     ( Posttest)  

 
 

 4   One Group Pretest – Posttest Design 
 

   
T 1 X T 2 

 

 T 1   
 T 2   

X   
 

4.       

1.     3  
     3    

2.        
3.       

1      4        1    
  0      30   
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4.        
5.      

 

5.   

1.  
  

   
1.1  

 2  
1.1.1     
1.1.2        

1.2   2    
1.3   
1.4   

 
1.5  

  3 
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 3   
 

 

 

 

 

 

 

 

 

 

 
 

  
3  

 
3  

 
  3  
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  5   

   

1.   
  

 

- 
 

- 
 

- 
 

- 
 

2.  
(Introduction)  

  
 

 

3. 
  

 
 

 

    
  

 
 

4. 
   

 
 1      
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 5 ( ) 
   

5. 
   

 1  
 

- 
 

 
- 

 
 

 
 

- 
 

6.  (
)  
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  6  

   3  

1. 
  

 
 

  
 

   
  

2. 

  
 

 1 
 

  ( )  
    

   
     

 

3. 

  
 

 1 
 

-  
-  
-  
-  

4. 
 

  

 1 
  

- Fade  in  -  out    –  
- DISSOLVE   (

) 
-  
-  2  (Split  serene)  
- DSK        
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 7 ( ) 
   3  

5. 

 

-      
 

- Sub – title   
-   

  
- End  title         

 
6.  

 
 

 
  

 1 
 

- 
 -   

 
-  Main  Sub title  

   
- 

 
  

7.  
  

 
 1 
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2.  

       
2.1   
2.2      

    
2.3    

      
2.4    

   
2.5     

    
 

  7   

 X  S.D.  

1.   4.19 0.79  
2.   4.56 0.22  

 4.40 0.37  
  

  7       
 6    ( X )   4.40          

   1    
     

2.6   
2.6.1  (Individual Tryout)   

 ( )       (   
3.01  - 4.00) 1    (   2.01 – 3.00) 1    (

 3.00) 1     
       60/60 
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  8     3  

  
 

E1 / E2 
 1  2  3   

 

 

10
 

10
 

10 
 

  
 

6.00 6.67 6.67 
       6.444 30 23.00 3 

         64.44    76.67 
64.44 / 76.67 

 
 8    

   1   
   3  

  64.44        
 

 3   76.67  
    E1/E2   64.44 / 76.67   60 / 60   

2.6.2  (Small group Tryout)  
 ( )       (   

3.01  - 4.00) 3    (   2.01 – 3.00) 3    (
 3.00) 3     

      70/70 
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  9     9  

  
 

E1 / E2 
 1  2  3   

 

 

10
 

10
 

10 
 

  
 

7.00 8.11 7.22 
       7.444 30 22.89 9 

         74.44    76.30 
74.44 / 76.30 

 
 9    

   1   
   9  

  74.44        
 

 9   76.30  
    E1/E2   74.44 / 76.30   70 / 70   
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2.7   
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4     
 
 
 
 

 

  
      

   
   

 

   

 
 

  
 

 
      -     (One to one Try Out) 3    
      -     (Small group Try Out) 9    

  

  

  

 
 
 
 

 
 
 
 

 
 



  
 
 
 

85 

3.     

 
3.1

   
3.2  

       4    
 1    0    50   

     
3.3  

   3      
  

 (IOC)      0.5   (     
  119 – 120) 

3.4       45 - 50  
          

  1    30   
3.5

 ( p )   ( r )  
    p    0.20 – 0.80    r    0.20    

(      134 – 135) 
3.6   30     

KR - 20    Kuder – Richardson    0.72 (       136 – 139) 
3.7   
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 5   

                       
 
 

 

 

 
   3  

    (IOC) 

  1    30   

 (p)   (r)   

  30   
    KR - 20 

  
     

  50   
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4.   
4.1        
4.2  

 
4.3  

   
   

4.4  
4.5  
4.6  

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 6   
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5.   
5.1  

 
5.2  

 
5.3   

    1   
  5    

    4  
    3    
     2 
    1     

  
 Best  

  
    4.51 – 5.00    
    3.51 – 4.50    
    2.51 – 3.50    
    1.51 – 2.50    
    1.00 – 1.50    

5.4   
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 7    
                     
 
6.     

  
1.  
2.   1    36      

 
3.  (Pretest) 

      
4.      
5.  (Posttest)    

   
6.   

 
7.  

 
 

  
 

 
    1   
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7.      

 
   ( X )  (S.D.) 

 (    2540: 59) 
 

   n
XX  

   X      
  X      
  n     
 

  (     2540: 63) 
 

  1)n(n
2x)(2xnS.D.  

  S.D.     
  x     
  2x      
  n     

  (     2540: 179 -181) 
 

   N
PPP LH   

 

   
2
N

PPr LH  

 P   
   r   

PH             
PL             

   N   
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   (   2537: 89-91) 

   N
RIOC  

   IOC    
R       

   N    
 

     E1 / E2 

  E1  =         A
100N

X
 

   

  E1     
X     
N     
A    
 

 E2  =         B
100N

F
 

 E2      
F    
N     
B     

 

 –   (     2540: 
200-201) 

   ]2S
pq[11k

k
ttr  

   rtt   
   k   
   p   
   q   
   S2   
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    t – test  Dependent  Samples   
 

1-n

2D-2Dn
Dt  

 

               df  =  n  -  1 
  t – test  Dependent  Samples   

  D   
            N   
 

 

 
 
 
 

 
 
 
 

 
 



  4 

 

 

        
  1    

          
    1    

    
  3      Tryout    1 : 1    1 : 10  

       - 
            

  1  
    36    

   
   1           
   2   
   3     
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 1          

  10   ( ) 

  
 

E1 / E2 
 1  2  3   

 

 

10
 

10
 

10 
 

  
 

7.80 8.57 7.43 
       7.933 30 23.93 30 

         79.33    79.78 
79.33 / 79.78 

 

 10  
( )   1  

  
  79.33 

 
 30   79.78  

  E1/E2   79.33 / 79.78     2.5  
 

 
  11   ( ) 

  
 

E1 / E2 
 1  2  3   

 

 

10
 

10
 

10 
 

  
 

7.87 8.60 7.53 
       8.00 30 24.57 30 

         80.00    81.89 
80.00 / 81.89 

 
 
 
 

 
 
 
 

 
 



 
 

95 

 
 11  

( )   1  
  

  80.00 
 

 30   81.89  
  E1/E2   80.00 / 81.89  

 
  2       

    
 12   ( ) 

  

( X ) 

 

(S.D.) 

t-test 

 14.43 2.18 
 23.93 2.20 

-32.25 

* *  .01 
 

 12      ( X )  
14.43   ( X )  23.93  
(S.D.)  2.18  2.20   t    -32.25  

 
     .01 

 

 13   ( ) 

  

( X ) 

 

(S.D.) 

t-test 

 14.47 2.19 
 24.57 2.22 

-33.18 

* *  .01 
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 13      ( X )  

14.47   ( X )  24.57  
(S.D.)  2.19  2.22   t    -33.18  

 
     .01 

 
  3    

   

  14   

 X  S.D.   

1.    4.43 0.50  4 
2.    4.33 0.71  9 
3.    
      3.1   
      3.2   

4.33 0.61  7 

4.      4.43 0.63  5 
5.      4.40 0.67  6 
6.    4.33 0.66  8 
7.    4.53 0.51  3 
8.    
      8.1   
      8.2  

 

4.73 0.45  1 

9.   
    

4.27 0.58  10 

10.   4.60 0.50  2 
 4.44 0.59   
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 14         

     ( X )   4.44  
 3     1.    1.1  
  1.2              

2.    3.  
   ( X )   4.73, 4.60    4.53   

 

 
 
 
 

 
 
 
 

 
 



  5  

   

 

   
    1   

     
    

1.     
  1   

2.     
     1  

 
3.     

  1   
 

1.   

1.1        
     1  2553 

1.2    
1.2.1     

     
1.2.2  
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2.   

 2  2553 
 3   50   1   3  

 
3.  

3.1   1 
     130  

3.2    1 
  36   (stratified random sampling) 

 

4.  

4.1  
4.2      
4.3  
4.4  
4.5  
 

5.  

     
 1       

5.1       
 1     79.33 / 79.78    

    2.5     80.00 / 81.89   
5.2    

   1   
  ( X )  14.43   

 ( X )    23.93  (S.D.)   -32.25  
  .01 

       
 ( X )  14.47    ( X )  
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24.57  (S.D.)   -33.18  
  .01    

5.3     
  1  

 ( X )   4.44    (S.D.)    0.59      
 

6.  

    
  1     

6.1      
   

    
   

    
    

    
    

 Script              
   

    (2520 : 19-20)  

    
 3      

      
1  64.44/76.67  

  
   

    (2541 : 66)   
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   9   

74.44/76.30    
6.2     

  1  
 ( X )   14.43     ( X )  23.93 

     
    (2545)   

    

 .01  
     

  
  

 
       

  
      

     (     2539 : 11)  
  “     

    
  

 ”     

    
  

    
  

  .01   
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6.3  ( X )    
 4.44  

   
  

  
   

      (2547)  
    6 

    (2539:31)   “
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 1      
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7.3  
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   1        

  
8.1  
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8.3  
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 1.       2.       3.       4.       5.   6.     7.     8.      9.     10.   
 

11.     12.     13.     14.     15.     16.     17.     18.     19.     20.   
 
21.     22.     23.     24.     25.     26.     27.     28.     29.     30.   
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  15    
     

  n = 30 
       p r  

1 12 12 0.80 0.00  
2 13 5 0.60 0.53  
3 13 12 0.83 0.06  
4 10 10 0.67 0.00  
5 12 8 0.67 0.27  
6 15 8 0.77 0.47  
7 13 8 0.70 0.33  
8 15 5 0.67 0.70  
9 10 6 0.53 0.27  
10 15 15 1.00 0.00  
11 15 8 0.77 0.47  
12 15 2 0.56 0.87  
13 8 2 0.33 0.40  
14 13 5 0.60 0.53  
15 9 9 0.60 0.00  
16 13 9 0.73 0.27  
17 12 7 0.63 0.33  
18 13 11 0.80 0.13  
19 15 8 0.77 0.47  
20 12 7 0.63 0.33  
21 6 3 0.30 0.20  
22 15 13 0.93 0.13  
23 6 5 0.37 0.07  
24 9 6 0.50 0.20  
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       p r  

25 15 13 0.93 0.13  
26 11 8 0.63 0.20  
27 15 13 0.93 0.13  
28 15 15 1 0.00  
29 15 8 0.76 0.47  
30 13 4 0.57 0.60  
31 13 9 0.73 0.27  
32 13 2 0.50 0.73  
33 15 13 0.93 0.13  
34 13 8 0.70 0.33  
35 15 15 1.00 0.00  
36 15 12 0.90 0.60  
37 15 12 0.90 0.20  
38 15 13 0.93 0.13  
39 13 4 0.57 0.60  
40 15 13 0.93 0.13  
41 12 8 0.67 0.27  
42 12 9 0.67 0.20  
43 14 9 0.77 0.33  
44 15 13 0.93 0.13  
45 13 13 0.87 0.00  
46 8 5 0.43 0.20  
47 9 6 0.50 0.20  
48 15 13 0.93 0.13  
49 15 12 0.90 0.20  
50 9 5 0.47 0.27  
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  16      
 

  n = 30 
   

 

   

 

p q pq 

1 9 6 0.50 0.50 0.25 
2 11 8 0.63 0.37 0.23 
3 15 8 0.77 0.23 0.17 
4 13 4 0.57 0.43 0.25 
5 13 9 0.73 0.27 0.20 
6 13 2 0.50 0.50 0.25 
7 13 8 0.70 0.30 0.21 
8 13 4 0.57 0.43 0.25 
9 12 8 0.67 0.33 0.22 
10 12 9 0.70 0.30 0.21 
11 15 8 0.77 0.23 0.17 
12 14 9 0.77 0.23 0.18 
13 9 6 0.50 0.50 0.25 
14 15 8 0.77 0.23 0.17 
15 12 7 0.63 0.37 0.23 
16 12 8 0.67 0.33 0.22 
17 14 9 0.77 0.23 0.18 
18 13 9 0.73 0.27 0.20 
19 6 3 0.30 0.70 0.21 
20 12 7 0.63 0.37 0.23 
21 13 5 0.60 0.40 0.24 
22 13 2 0.60 0.40 0.24 
23 15 8 0.77 0.23 0.17 
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p q pq 

24 8 2 0.33 0.67 0.22 
25 15 9 0.80 0.20 0.16 
26 12 6 0.60 0.40 0.24 
27 9 5 0.47 0.53 0.25 
28 10 3 0.43 0.57 0.25 
29 7 2 0.30 0.70 0.21 
30 14 9 0.77 0.23 0.18 

pq 6.44 
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  17  
       1 

  (X) X2 

1 17 289 
2 18 324 
3 19 361 
4 19 361 
5 20 400 
6 20 400 
7 20 400 
8 20 400 
9 21 441 
10 22 484 
11 23 529 
12 23 529 
13 23 529 
14 24 576 
15 24 576 
16 24 576 
17 25 625 
18 25 625 
19 26 676 
20 26 676 
21 26 784 
22 27 729 
23 27 729 
24 28 784 
25 14 196 
26 14 196 
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  (X) X2 

27 15 225 
28 15 225 
29 16 256 
30 16 256 
 X = 637 X2 = 14,157 

 
 

 S2 = 1-NN
2X-2XN  

  = 2930
2637-1415730  

  = 21.77 
 

 

 rtt = 2S
pq-1

1-k
k  

  = 21.77
6.44-1

29
30  

  = 0.72 
        =  0.72 
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 18     3  

 

 

 

 

 

30   1 

10  

 2 

10  

 3 

10  

30  

 

E1 / E2 

1 11 5 6 5 20 
2 15 6 6 7 22 
3 23 7 8 8 27 

 49 18 20 20 69 
 54.44 60.00 66.67 66.67 76.67 
 16.33 6.00 6.67 6.67 23.00 

 
 
 
 
 

64.44 / 76.67 
 

 19    9  

 

 

 

 

 

30   1 

10  

 2 

10  

 3 

10  

30  

 

E1 / E2 

1 16 7 9 8 25 
2 12 7 7 6 22 
3 14 8 7 8 24 
4 14 8 9 8 24 
5 14 7 9 8 22 
6 17 8 10 7 25 
7 12 8 6 6 20 
8 13 6 8 7 23 
9 9 4 8 7 21 

 121 63 73 65 206 
 44.81 70.00 81.11 72.22 76.30 
 13.44 7.00 8.11 7.22 22.89 

 
 
 
 
 
 
 
 
 
 
 

74.44 / 76.30 
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  20       ( ) 

 

 

 

 

 

30   1 

10  

 2 

10  

 3 

10  

30  

 

E1 / E2 

1 16 7 9 8 25 
2 12 7 7 6 22 
3 14 8 7 8 24 
4 14 8 9 8 24 
5 14 7 9 8 22 
6 17 8 10 7 25 
7 12 8 6 6 20 
8 13 6 8 7 23 
9 9 4 8 7 21 
10 15 8 9 8 25 
11 14 5 9 8 24 
12 14 6 7 8 20 
13 15 9 9 7 25 
14 15 9 9 8 26 
15 16 9 10 7 25 
16 14 9 8 8 26 
17 17 9 8 8 27 
18 16 8 10 7 25 
19 14 9 9 7 26 
20 13 8 9 9 22 
21 16 8 10 8 26 
22 18 8 10 8 27 
23 16 8 10 6 24 
24 16 9 8 6 26 

79.33 / 79.78 
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30   1 

10  

 2 

10  

 3 

10  

30  

 

E1 / E2 

25 15 9 8 8 23 
26 12 8 8 7 24 
27 9 6 7 6 18 
28 15 8 6 8 23 
29 14 10 10 8 26 
30 18 8 10 8 24 

 433 234 257 223 718 
 48.11 78.00 85.67 74.33 79.78 
 14.43 7.80 8.57 7.43 23.93 

 
 
 
 
 
 
 
 

79.33 / 79.78 
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  21      ( ) 

 

 

 

 

 

30   1 

10  

 2 

10  

 3 

10  

30  

 

E1 / E2 

1 16 7 9 8 25 
2 12 7 7 6 22 
3 14 8 7 8 24 
4 14 8 9 8 24 
5 14 8 9 10 26 
6 17 8 10 7 25 
7 12 8 6 6 20 
8 13 6 8 7 23 
9 9 4 8 7 24 
10 15 8 9 8 25 
11 14 5 9 8 24 
12 14 6 7 8 23 
13 15 9 9 7 25 
14 15 9 9 8 26 
15 16 9 10 7 25 
16 14 9 8 8 26 
17 17 9 8 8 27 
18 16 8 10 7 27 
19 14 9 9 7 26 
20 13 8 9 9 22 
21 16 8 10 8 26 
22 18 8 10 8 27 
23 16 8 10 6 26 
24 16 9 8 6 28 

80.00 / 81.89 
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30   1 

10  

 2 

10  

 3 

10  

30  

 

E1 / E2 

25 15 9 8 8 23 
26 12 8 8 7 24 
27 10 8 8 7 20 
28 15 7 6 8 24 
29 14 10 10 8 26 
30 18 8 10 8 24 

 434 236 258 226 737 
 48.22 78.67 86.00 75.33 81.89 
 14.47 7.87 8.60 7.53 24.57 

 
 
 
 
 
 
 
 

80.00 / 81.89 
 

 22       ( ) 

  

( X ) 

 

(S.D.) 

t-test 

 14.43 2.18 
 23.93 2.20 

-32.25 

**    .01 
 

 23       ( ) 

  

( X ) 

 

(S.D.) 

t-test 

 14.47 2.19 
 24.57 2.22 

-33.18 
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