
 

 

 

 

 

 

 

 

 

 

 

 

������ก  

 

 

 

 

 

 

 

 

 

 

 

 



111  

 

 

 

 

 

 

 

 

 

 

 

 

������ก ก 

	
�����
 

 

 

 

 

 

 

 

 

 

 

 



112  

 



113  

 



114  

 

 

 

 

 

 

 

 

 

 

 

 

������ก � 

�����ก������ 

 

 

 

 

 

 

 

 

 

 

 



115  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



116  

 



117  

 



118  

 



119  

 



120  

 



121  

 



122  

 



123  

 



124  

 

 

 

 

 

 

 

 

 

 

 

 

������ก � 

��ก������� 

 

 

 

 

 

 

 

 

 

 

 



125  

ImproveUnimprove

10

8

6

4

2

0

D
a
ta

Boxplot of Unimprove, Improve

1.  ��ก��	
���ก�����������������������ก�� MINITAB 

 

Test and CI for Two Variances: Unimprove, Improve  

 
Method 
 
Null hypothesis         Sigma(Unimprove) / Sigma(Im prove) = 1 
Alternative hypothesis  Sigma(Unimprove) / Sigma(Im prove) not = 1 
Significance level      Alpha = 0.05 
 
 
Statistics 
 
Variable    N  StDev  Variance 
Unimprove  60  2.868     8.226 
Improve    60  1.872     3.504 
 
Ratio of standard deviations = 1.532 
Ratio of variances = 2.348 
 
 
95% Confidence Intervals 
 
                                  CI for 
Distribution   CI for StDev      Variance 
of Data            Ratio           Ratio 
Normal        (1.184, 1.982)  (1.402, 3.930) 
Continuous    (1.301, 2.277)  (1.692, 5.186) 
 
 
Tests 
 
                                               Test  
Method                          DF1  DF2  Statistic   P-Value 
F Test (normal)                  59   59       2.35     0.001 < Alpha = 0.05 
Levene's Test (any continuous)    1  118      15.63     0.000 
 
P-Value = 0.001 < P-Alpha = 0.05 Reject First Assum e Then Variances are 
difference 
  
 

Two-Sample T-Test and CI: Unimprove, Improve  
 
Two-sample T for Unimprove vs Improve 
 
            N  Mean  StDev  SE Mean 
Unimprove  60  4.67   2.87     0.37 
Improve    60  3.43   1.87     0.24 
 
 
Difference = mu (Unimprove) - mu (Improve) 
Estimate for difference:  1.233 
95% CI for difference:  (0.356, 2.110) 
T-Test of difference = 0 (vs not =): T-Value = 2.79   P-Value = 0.006  DF = 101 
 
P-Value = 0.006 < P-Alpha = 0.05 Reject First Assum e Then Means are difference 
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2.  ��ก��	
���ก�����������������������ก�� MICROSOFT EXEL 
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3.  ��ก��	
���ก�����������������������ก�� SPSS 
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