
Chapter 8:  Hypothesis Testing    253

If the null hypothesis is false, then the sampling distribution of the mean 
for b, the type of error associated with a false null hypothesis, will have a 
mean equal to 40. This is what we believe is the true population mean, and 
this is the only change; we do not change the standard error. Figure 8.10 
shows the sampling distribution for Class 1, and Figure 8.11 shows the sam-
pling distribution for Class 2, assuming the null hypothesis is correct (top 
graph) and assuming the 2-point effect exists (bottom graph).

FIGURE 8.10  Small Effect Size and Low Power for Class 1

Sample means in this region have 
less than a 5% chance of 
occurrence, if the null is true. 
Probability of a Type I error = .05 

About 29% of sample means 
selected from this population will 
result in a decision to reject the 
null, if the null is false. 
Power = .2946

Sampling distribution 
assuming the null is false—
with a 2-point effect 
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In this example, when alpha is .05, the critical value or cutoff for alpha is 40.99. When α = .05, notice 
that only about 29% of samples will detect this effect (the power). So even if the researcher is correct, 
and the null is false (with a 2-point effect), only about 29% of the samples he or she selects at random 
will result in a decision to reject the null hypothesis.

If we are correct, and the 2-point effect exists, then we are much more 
likely to detect the effect in Class 2 for n = 30. Class 1 has a small effect 
size (d = .20). Even if we are correct, and a 2-point effect does exist in this 
population, then of all the samples of size 30 we could select from this pop-
ulation, only about 29% (power = .2946) will show the effect (i.e., lead to 
a decision to reject the null). The probability of correctly rejecting the null 
hypothesis (power) is low.

Class 2 has a large effect size (d = 1.00). If we are correct, and a 2-point 
effect does exist in this population, then of all the samples of size 30 we 
could select from this population, nearly 100% (power = .9999) will show 
the effect (i.e., lead to a decision to reject the null). The probability of cor-
rectly rejecting the null hypothesis (power) is high.

FYI
As the size of an effect  

increases, the power to detect  

the effect also increases.


