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What are the drawbacks to increasing the number of 
levels in a design? The major drawback is the number of 
participants such designs require. Although you may see 
rules of thumb (e.g., that you should have at least 15–20 
participants for each level in the design), the number of 
participants required for each study will differ depend-
ing on the power you need to detect whether the null 
hypothesis should be rejected. Power, in turn, depends 
on several variables (effect size, sample size, alpha level, 
and one- vs. two-tailed test; see Chapter 3). A large 
effect size indicates that the population distributions 
reflected in the samples have little overlap. In general, in 
such situations, fewer participants are needed to detect a 

true difference than when the overlap is greater. For high levels of power, the effect sizes 
or the samples need to be large (Howell, 2013).

For the moment, let us use a rule of thumb (20 participants per cell) to demonstrate how the 
complexity of a design affects sample size. Imagine in the study of weights, you used weights at 
the following levels: 5, 15, 25, 35, and 45 pounds (i.e., five levels; or the metric equivalents of 
80, 240, 400, 560, and 720 oz., respectively). At 20 participants per level, that design requires 
at least 100 participants. What if we also wanted to see whether athletes and nonathletes dif-
fered in their judgments of these five conditions, which gives us a 2 (athlete vs. nonathlete) by 
5 (levels of weights) design, or a total of 200 participants at a minimum (see Figure 7.1).

Is there enough power in this study; that is, would we be able to detect differences 
between the different conditions, if they exist? We discussed power in Chapter 3, but it 
might be helpful to revisit that topic now.

REVISIT AND RESPOND

•• Explain the relationship between the sensitivity of the IV and the number of cells 
required by the design. What are the advantages to having more levels of the IV? 
Any disadvantages?

MORE ON POWER, SAMPLE SIZE,  
AND POWER CALCULATIONS
Of the variables that affect power, you can see that sample size gives you the most flex-
ibility, as people are not in the habit of changing either the alpha level of .05, nor can 

FIGURE 7.1	 Example of a 2 by 5 Design
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