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How do we know if we 
made an error in hypothesis 
testing? If we get sample data 
that is statistically significant, 
we will make the decision to 
reject the null hypothesis. This 
decision will be correct or 
incorrect. Recall that for a 
result to be statistically signifi-
cant, there must be less than a 
5% possibility (our alpha level) 
that it occurred by chance. In 
5% of such samples, we will 
obtain a statistically significant 
result that is not a valid indica-
tor of the population. By pro-
fessional convention, most 

researchers are willing to tolerate a 5% chance of making a Type I error. In published studies, researchers should 
report what is called a p value (or significance level) for each inferential statistical test. The p value provides 
the likelihood of a Type I error in an inferential statistical result. Because a p value is a percentage that cannot 
exceed 1.0, we typically do not put a zero before the decimal place when communicating p values.

p value (or significance level): probability that a statistical outcome was obtained by chance and is a Type I error.

Assume researchers want to minimize the chance of a Type I error. How might they do this? If they  
use an alpha level of 1% (.01) instead of 5% (.05), that would indeed reduce the Type I error rate. However, this intro-
duces a new problem. Specifically, a lower alpha level means we are making it more difficult to reject the null 
hypothesis and, in doing so, increasing the chances of making a Type II error. Whereas we can specify the precise 
likelihood of making a Type I error through our alpha level that we select, the likelihood of making a Type II error 
depends on a variety of factors, including the selected alpha level. Therefore, unlike the Type I error rate, there is no 
statistic reported in research that specifies the probability of a Type II error.

As you might see, there is a trade-off that needs to be considered between making a Type I error and making 
a Type II error. Which would be a worse mistake to make? Most researchers, if they have to make an error, would 
prefer to make a Type II error. They would rather miss a result than conclude that something is present in the 
population when it really is not. As we said previously, researchers like to “stack the deck” against rejecting the 

Photo 6.2  �  Examples of a Type I error and a Type II error.
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Table 6.1    Four Possible Outcomes When Testing a Hypothesis

Reality in the population

Null hypothesis (Ho) is false Null hypothesis (Ho) is true

Your decision
based on your 
sample data

Reject null 
hypothesis (Ho)

Correct decision Type I error

Fail to reject null 
hypothesis (Ho)

Type II error Correct decision


