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extreme enough to conclude that, in the population, having a Big Brother-Big Sister mentor is associated with 
better academic performance? When we select our alpha level, we are deciding how likely we are to tolerate a 
result that occurred by chance. Recall that we generally pick an alpha level of .05, which means we are willing 
to accept a 5% possibility that our results could be statistically significant because of random variation and not 
a real relationship in the population. If we reject the null hypothesis, we are rejecting the notion that there is 
no relationship in the population; therefore, the research hypothesis is supported, but not proven, to be correct.

Statistical significance: occurs when an inferential statistical tool suggests that the null hypothesis should be rejected.

Notice that when introducing the notion of statistical significance, we said a result is “unlikely” to have 
occurred by chance and “likely” exists in the population. Our conclusions about the population based on our 
sample data never guarantee we are drawing correct inferences. As mentioned at the start of this chapter, we 
are always dealing with probabilities (and, therefore, uncertainty) when making our inferences, so it is always 
possible our sample data lead us to make incorrect inferences about the population.

Type I Errors, Type II Errors, and Uncertainty in Hypothesis Testing
When you meet a person for the first time, you have a limited amount of information about that person. For 
instance, if you meet someone who is 6 feet, 8 inches tall, you might infer that he or she plays  
basketball. Indeed, basketball tends to be a “tall person’s” sport. Perhaps that person does play basketball, but 
maybe not. Sometimes our inferences are wrong. Therefore, just like when meeting a new person, we never 
have all of the data about the population when drawing conclusions about it. Sometimes a sample is not rep-
resentative of the population, and if that happens, we draw incorrect inferences about the population. Two 
types of errors can occur when testing a null hypothesis.

First, it is possible to reject the null hypothesis because of extreme results in our sample. In such cases, we 
conclude that there is a relationship between the variables we are studying. For instance, in Herrera et al.’s (2011) 
research, they rejected the null hypothesis that there is no difference in academic performance between chil-
dren with a Big Brother-Big Sister mentor and children without such a mentor after the school year was com-
plete. Take a look back at the bottom half of Figure 6.1. Their result fell in the region of null hypothesis rejection 
on the right side of the normal distribution of sample results. However, there is still a chance that the null 
hypothesis is true. Much as we assumed our new, tall acquaintance played basketball, researchers sometimes 
make the inference, based on sample data, that variables are related in the population when that is not the case. 
Such a mistaken inference is called a Type I error. Think of Type I errors as false alarms. The fire alarm may go 
off when there is no fire in the building. That is the essence of a Type I error.

Type I error: rejecting a null hypothesis when it is true.

Of course, our sample data may lead us to fail to reject the null hypothesis. If this happens, we conclude that 
there is no relationship between variables in the population. However, when we do not reject the null hypoth-
esis, we still risk making an error. Specifically, a Type II error occurs when we fail to reject the null hypothesis 
when in fact there is a relationship between variables in the population. The sample data missed the relation-
ship that the researcher was expecting to find. If the fire alarm fails to go off when there really is a fire in the 
building, it has missed a real occurrence. That is the essence of a Type II error.

Type II error: failing to reject the null hypothesis when it is false.


