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Analysis of Variance (ANOVA) 
1-One Way Anova  
 
The F test: compare two variance or more than two means of three conditions. 
For example, given different doses for two groups and left one group as a control 
group (become three). It has been used widely in an experimental study in 
veterinary medicine and agriculture. e.g: feeding a poultry with three types of diet 
to find out the difference of effects protein concentration on performance of 
chicken in an observed period of time.  
Below is example to clarify this test: 
 
Example  

Group 1 Group 2 Group 3 
1 2 2 
2 4 3 
5 2 4 

 
Q//Do ANOA analysis to find the differences between these group. 
 
§ Accepted null hypothesis (H0) if will be no differences between the groups but 

you will do not accept the hypothesis by switching to alternative when there 
are significant differences between group (one of them has prominent effect).  

 
You should do five steps for this analysis: 
1- Step 1         

Degree of freedom  
Df between=G-1                          3-1=2  
Df within=N-1                               9-3=6 
 
Go to the F table to find F critical value which is “5.14”  
 
Mean of each group  
µ1=2.67 
µ2= 2.67 

µ3=3.00 
 

2- Step 2  
Calculate grand mean  

Grand mean= sum of data/N 
25/9= 2.78 
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3- Step 3  
Calculate sum of square total (SS total) 
 
SS total=S(x-x̄)2 

=(1-2.78)2+(2-2.78)2+(5-2.78)2+(2-2.78)2+(4-2.78)2+(2-2.78)2+(2-2.78)2+(3-
2.78)2+(4-2.78)2 

=13.6 
 
SS within=S(x-x̄)2 

 

=(1-2.67)2+(2-2.67)2+(5-2.67)2+(2-2.67)2+(4-2.67)2+(2-2.67)2+(2-3.00)2+(3-
3.00)2+(4-3.00)2 

=13.3  
 
SS between=13.6-13.34=0.3 
 
4- Step 4  

Calculate variance between (µs between)  
 

= SS between/df between 
=0.3/2 
=0.13 
 
= SS within/df within 

13.3/6= 2.21 
 
 
5- Step calculate F statistics for this test 

=µbetween/µwithin   
0.13/2.21=0.05  
 
 

§ To compare F table we got initially and F calculated in the final 
step, then concluded 0.05<5.14 which is no significant indication 
in the test results.   
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