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more control. For example, you could allocate sample elements to different blocks. This kind of thing 

is called blocking. You could do something similar here, by dividing the population of salespeople into 

groups, based on their intelligence (e.g. high, medium, low), then take a number (say, five) of salespeople 

from each product line. The block would then be the five salespeople with the same intelligence level. 

This is a very common design. One thing to remember here is that you still need to assign the salespeople 

in each block randomly to the different treatments. You can also use what are called incomplete block 

designs, where not all treatments are applied to each block. However, this sort of design is beyond the 

scope of this book. You might also think in this particular case that you could measure intelligence and 

include it as a covariate in an ANCOVA, as done above. You would be right, but what if you could not 

be confident you were accurately measuring intelligence? The randomized block design does not require 

you to measure intelligence, because using each salesperson as their own control takes account of indi-

vidual differences in general. Further, if you were to try to take into account every individual difference 

factor as a covariate, things would get very unwieldy. Randomized block designs obviate the need for 

such things.

Table 14.6  Randomized block design data 

  Treatments 

   
100% 

Commission 100% Salary Mixed Block totals Block means

Salesperson 1 121 99 146 366 122

Salesperson 2 148 87 98 333 111

Blocks Salesperson 3 228 101 247 576 192

Salesperson 4 87 89 121 297 99

Salesperson 5 75 96 63 234 78

       

Treatment 
totals

659 472 675 1806

Treatment 
means

131.8 94.4 135 361.2

Grand 
mean

120.4

ANOVA for Randomized Blocks

The basic idea behind ANOVA for randomized blocks is that you have to partition the total sum of 

squares SST into the sum of squares due to the model SSM, the sum of squares due to the blocking SSB and 

the sum of squares due to residuals SSR. You should remember most of these terms from our first ANOVA 

example. What is added here is basically the idea of partitioning out the SSB from the other sources of 

error in the model. Formally:

SST = SSM + SSB + SSR

From here, the best way to explain the procedure is actually to do it, and note the key concepts and 

calculations as we go. So, you will remember that your test statistic for ANOVA is the F statistic, which is 

the mean square model/mean square error. It therefore stands to reason that we better begin by calculating 

these values.
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