
450    Part IV:  Making Inferences About the Variability of Two or More Means

Stage 1: Preliminary calculations: Find ∑x in each cell and across each row and column, 
∑xT, ∑x2

  in each cell, ∑x2
T, n, p, and q. These preliminary calculations are shown in 

Table 14.11. Each calculation made in the table is described here.

1.	 Find n, p, and q. The number of participants per cell is n = 6. Exposure to sugars 
is Factor A, and the buffet is Factor B. Hence, p = 3 (the levels of Factor A), and 
q = 2 (the levels of Factor B). The total number of participants in this study is 
therefore npq = 36 participants.

2.	 Find ∑x and ∑xT. Sum the scores (∑x) in each cell. Sum the row and the column 
totals by adding across the rows and columns, respectively. The grand total (∑xT) 
is the sum of the cell totals. 

3.	 Find ∑x2 and ∑x2
T. Square each score, then sum the squared scores in each 

cell. For example, in the top left cell (low exposure, buffet absent), we sum 
8 7 9 10 12 82 2 2 2 2 2+ + + + +  = 502. The sum of the squared scores across cells 
is equal to the total sum of squared scores: ∑x2

T.

Stage 2: Intermediate calculations: Find [1], [2], [3], [4], and [5].

In Stage 1, we computed the values needed to make calculations in Stage 2. We will use 
the values we compute in Stage 2 to find the sum of squares for each source of variation 
in Stage 3. There are five calculations in Stage 2:

First we compute a correction factor by squaring the grand total (∑xT) and dividing by the 
total sample size (npq):
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Second, we restate the sum of the squared scores in all cells:
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Exposure to Sugars
(Factor A)

Low Moderate High

Buffet of 
Sugary 
Foods

(Factor B)

Absent ∑x = 54

∑x2 = 502

∑x = 60

∑x2 = 650

∑x = 66

∑x2 = 748

∑x = 180

Present ∑x = 36

∑x2 = 224

∑x = 60

∑x2 = 640

∑x = 84

∑x2 = 1,190

∑x = 180

∑x = 90 ∑x = 120 ∑x = 150 ∑xT = 360

∑x2
T = 3,954

TABLE 14.11 Preliminary Calculations for the Two-Way Between-Subjects 
ANOVA in Example 14.1


