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Tests  to  Look at Diffe rences 
Two groups or more: Analysis of Variance 
 
How do you test for differences between two or more groups at once?  If you meet certain 
assumptions, you may use a parametric technique called ANOVA, for ANalysis Of VAriance.  
Three assumptions must be met: 
 

1. the groups are independent; 
2. the data are approximately normal; and, 
3. the variances of each group are homogenous. 

 
Overview 
 
This example is taken from Dytham (2001), page 109.  A researcher has grain size data from 
three cultivars and wishes to determine if there are any differences between cultivars. 
 

 Cultivar  
Replicate Premier Super Dupa  

1 24.5 26.4 25.5  
2 23.4 27.0 25.7  
3 22.1 25.2 26.8  

4 25.3 25.8 27.3 grand 

5 23.4 27.1 26.0 mean 

mean 23.7 26.3 26.3 25.4 
 
 
Each observation is denoted xij, for the i={ 1,2,É, n} th observation from the j={ 1,2,É ,k} th group.  Means 
across dimensions are denoted by replacing the index for the dimension with a Ò•Ó (dot).  So 1¥x = 23.7 is 
the mean grain size from group 1 = ÒpremierÓ. 
 

 Cultivar  
Replicate Premier Super Dupa  

1 11
x  12x  13x   

2 21
x  ij

x  É   

3 31x  É  É   

4 41
x  É  É  grand 

5 51x  É  nkx  mean 

mean 1¥x  2•x  3•x  
••x  

 
 


