2-way interactions

When given only graphs of effects to draw conclusions from, you can assign representative numbers to each point (i.e., each cell mean) and examine them numerically as shown here. In real life, look for which effects are significant, but for exercises like this, pretend ANY observed effect is significant. Alternatively, pretend these graphs are describing POPULATION effects instead of samples, so significane testing doesn't even enter into it.

A main effect of a factor means there is a difference (on the dependent variable) between the means for levels of that factor, when ignoring the other factor. To see this, "collapse" across the cells of the other factor to find the overall means of the factor of interest -- e.g., if mean a1b1 = 5 and mean a1b2 = 10, then the mean of a1 overall when collapsing across b1 and b2 is 7.5. If the mean of a1 is different from the mean of a2 after collapsing both across b1 and b2, that's a main effect.

A simple effect means there is a difference between the means for levels of a factor at just one level of the other factor -- e.g., if mean a1b1 = 4 and mean a2b1 = 7, that difference (4-7=-3) is the simple effect of A at b1.

A two-way interaction means there is a difference between the differences between the means of one factor, across the levels of the second factor. (Equivalently, that says that the simple effects differ.) Here are a few examples. In the following graphs, a1 and a2 are represented by separate lines, and b1 and b2 are on the horizontal axis. Important: Be sure to subtract cell means in the same direction, e.g., if you do a1-a2 for b1, also do a1-a2 for b2 -- DON'T switch to a2-a1.
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b1
b2

difference between the B means (simple effects of B at each level of A)

a1
2
4

2-4 = -2

a2
5
1

5-1 = 4

difference between the differences (two-way AB interaction): -2-4 = -6

Or subtract down instead of across:

difference between the A means (simple effects of A at each level of B)

2-5 = -3

4-1 = 3

difference between the differences (two-way AB interaction): -3-3 = -6

There IS an AB interaction: difference between the differences is -3-3 = -6 (or -2-4 = -6, above)

There is NOT an A main effect: mean of all a1 cells is 3, mean of all a2 cells is 3, difference is 3-3 = 0

There IS a B main effect: mean of all b1 cells is 3.5, mean of all b2 cells is 2.5, difference is 3.5-2.5 = 1
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b1
b2 

difference between the means (simple effects of B at each level of A)

a1
5
5

5-5 = 0

a2
5
1

5-1 = 4

difference between the differences (two-way AB interaction): 0-4 = -4

Or subtract down instead of across (the numbers are the same in this case!):

difference between the A means (simple effects of A at each level of B)

5-5 = 0

5-1 = 4

difference between the differences (two-way AB interaction): 0-4 = -4

There IS an AB interaction: difference between the differences is 0-4 = -4 (subtracting across or down)

There IS an A main effect: mean of all a1 cells is 5, mean of all a2 cells is 3, difference is 5-3 = 2

There IS a B main effect: mean of all b1 cells is5, mean of all b2 cells is 3, difference is 5-3 = 2
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b1
b2

difference between the means (simple effects of B at each level of A)

a1
2
4

2-4 = -2

a2
3
5

3-5 = -2

difference between the differences (two-way AB interaction): -2-(-2) = 0

Or subtract down instead of across:

difference between the A means (simple effects of A at each level of B)

2-3 = -1

4-5 = -1

difference between the differences (two-way AB interaction): -1-(-1) = 0

There is NOT an AB interaction: difference between the differences is -1-(-1) = 0 (or -2-(-2) = 0, above)

There IS an A main effect: mean of all a1 cells is 3, mean of all a2 cells is 4, difference is 3-4 = -1

There IS a B main effect: mean of all b1 cells is 2.5, mean of all b2 cells is 4.5, difference is 2.5-4.5 = 2

