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Tests  to  Look at Diffe rences 
Two Ways to Classify : Blocked ANOVA 
 
Sometimes each observation in your data may be classified based on two factors, with only one 
unique observation per combination, which is called a replicate.  Typically this is called an 
unreplicated 2-way ANOVA or a blocked ANOVA.  You may be interested in the effect of one 
factor or the other, or both, but you cannot examine statistically the interaction between the two 
factors.  You can analyze blocked ANOVA in Microsoft Excel using the Analysis ToolPak. 
 
 
Overview 
 
This example is taken from Dytham (2001), page 122.  A researcher has tested the effect of six 
different kinds of fertilizer on linseed crops on four different farms.  Each fertilizer was used on 
each farm, and there is thus one observation for each combination of factors, with no 
replication.   
 
 

Fertilizer Farm 
U V W X Y Z 

Mean 

1 1130 1125 1350 1375 1225 1235 1240.0 
2 1115 1120 1375 1200 1250 1200 1210.0 
3 1145 1170 1235 1175 1225 1155 1184.2 
4 1200 1230 1140 1325 1275 1215 1230.8 

Mean 1147.5 1161.3 1275.0 1268.8 1243.8 1201.3 1216.3 
 
 
Each observation is denoted xij, for the i={1,2,É, r}th row and the j={1,2,É, c}th column.  Means 
across dimensions are denoted by replacing the index for the dimension with a Ò¥Ó (dot).  So 

1•x = 1147.5 is the mean linseed yield from column 1 (fertilizer type ÒUÓ) and 

!  

x 1¥ = 1240.0 is the 

mean linseed yield from row 1 (Farm no. 1).  The grand mean, or the mean of all observations, 
is denoted by 

!  

x ••
 = 1216.3. 
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