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The figure to the left represents the comparison 
of average sunflower height produced by each IV 
condition. The researchers have rejected the null 
hypothesis because the between-group variance 
(variance created by the IV) was relatively large 
compared with the within-group variance (variance 
created by individual differences and error).

Next, researchers perform post hoc tests to 
determine which pairs of conditions are signifi-
cantly different from each other. There are three 
different pairs to compare:

1.	 Cola versus club soda

2.	 Cola versus water

3.	 Club soda versus water

The results of each post hoc comparison are 
shown to the left.

The cola is significantly better than both club 
soda and water; furthermore, club soda is not sig-
nificantly different from water.

1.	 �Identify three things that the researchers did that should reduce the within-group variance in this 
study.

a.	 Gave all of the plants the same amount of liquid

b.	 Gave some plants cola, some water, and some club soda

c.	 Made sure that all of the plants were exposed to the same amount of sunlight

d.	 Planted all of the seeds at the same depth

2.	 Identify the one thing researchers did to cause the between-group variance.

a.	 Gave all of the plants the same amount of liquid

b.	 Gave some plants cola, some water, and some club soda

c.	 Made sure that all of the plants were exposed to the same amount of sunlight

d.	 Planted all of the seeds at the same depth

3.	 Identify two other things that contribute to the between-group variance that the researchers do 
not want to cause between-group variance.

a.	 Type I error

b.	 Type II error

c.	 Measurement error

d.	 Individual differences

Cola Club soda Water

1. Cola is significantly
better than club soda.

2. Cola is significantly
better than water.

3. Club soda is NOT 
significantly different from 
water.

Post hoc tests: All possible pairs 
of means must be compared  


