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Took Iron Supplement

No Yes

Ingested
Vitamin C

No 2.60 5.20 3.90

Yes 2.40 8.20 5.30

2.50 6.70

To figure out whether there is a statistically significant main effect of taking an iron supplement on oxygen levels, 
we will compare the marginal means in blue. To figure out whether we have a statistically significant main effect of 
ingesting Vitamin C on oxygen levels, we will compare the marginal means in gray.

Step 3: Calculate the Sums of Squares (SSs)

As you know, there are two sources of variability: between-groups and within-groups (which sum to total vari-
ability). We now need to calculate SSbetween-groups for each main effect and the interaction, in addition to an SSwithin-

groups. We will start with SStotal, then derive each of our SSbetween-groups, and finish with our one SSwithin-groups.

Total Sums of Squares (SStotal)

The process of calculating SStotal is the same for a two-way as for a one-way ANOVA. We need the grand mean, 
and then take each score in the entire set of data and subtract it from the grand mean. The grand mean is 4.6. 
Now, here is each score in the dataset:

3, 2, 4, 2, 2, 1, 3, 3, 3, 2, 4, 5, 5, 6, 6, 9, 7, 8, 8, 9

We will find the deviation of each score from the grand mean, then square that deviation score, and finally sum 
those squared deviations to get SStotal. Let’s do it:

Score Deviation from Grand Mean Deviation2

3 –1.6 2.56

2 –2.6 6.76

4 –0.6 0.36

2 –2.6 6.76

2 –2.6 6.76

1 –3.6 12.96

3 –1.6 2.56

3 –1.6 2.56

3 –1.6 2.56

2 –2.6 6.76

4 –0.6 0.36

5 0.4 0.16

5 0.4 0.16

6 1.4 1.96


