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In this chapter, we will first discuss the basic principles of hypothesis testing. Next, we will take an example 
of hypothesis testing using an inferential statistical tool when certain information about the population is avail-
able to us. We will then present a second inferential statistical tool when we do not have access to certain 
information about the population. We conclude this chapter with a discussion of statistical power, which will 
allow us to review some of the ideas presented throughout this chapter.

BASICS OF NULL HYPOTHESIS TESTING

When starting a research study, most researchers want to support their hypothesis about the world. 
Statistically, however, it is impossible to conclude something is 100% true without any chance of it being 
incorrect. For instance, suppose I told you that I had eggs for breakfast this morning. How might I prove to 
you that this claim is true? Perhaps there are dirty dishes with egg remnants on them in my kitchen. Perhaps 
there are egg shells in the trash. If you wanted more concrete evidence, you could have a medical expert 
somehow examine the contents of my stomach. However, there could be other explanations for each of 
these three pieces of evidence. Perhaps the dirty dishes with egg remnants were from my dinner last night; 
perhaps the egg shells ended up in the trash after I used the eggs to bake a cake; and finally, even if somehow 
there were egg contents in my stomach, perhaps they were from my eating some of the cake I made. But 
taken together, these three pieces of evidence would allow us to be fairly confident that I ate eggs for break-
fast, but they would not prove with 100% certainty that I did so. The moral of the story is that when testing 
a hypothesis to draw conclusions about a population, we are always dealing with some degree of uncer-
tainty. There is never 100% certainty.

Null Hypotheses and Research Hypotheses
So if we cannot use statistics to prove that a claim is true, what good are they? We use statistics to suggest that 
something is not true. What I am about to say may sound strange, but when using statistics, researchers must 
try to disprove what they think is the relationship between variables in the population. In other words, research-
ers use statistics to test for a lack of relationship between variables. If they cannot disprove what they think is the 
case in the population, then by default, their hypothesis about the population is supported. If you think about 
this carefully, there are essentially two types of hypotheses. One type of hypothesis is what is tested with sta-
tistics; the other type of hypothesis is what the researcher thinks is true of the population. From this point 
onward, we will use the term null hypothesis to refer to the hypothesis that is tested with statistics; we will use 
the term research hypothesis to refer to the hypothesis that the researcher holds about the population.

Null hypothesis: hypothesis that there is no relationship between variables in the population that are being studied in 
a sample.

Research hypothesis: hypothesis that there is a relationship between variables in the population that are being studied 
in a sample.

Let’s take an example of a null hypothesis and a research hypothesis. Mentoring programs such as Big 
Brothers-Big Sisters pair successful high school and college students with younger children and adolescents 
who need positive role models. Do these programs have an effect on these younger children and adoles-
cents? This is the question that Carla Herrera and her colleagues (Herrera, Grossman, Kauh, & McMaken, 2011) 
attempted to answer with their research. For instance, we might hypothesize that indeed, children and 
adolescents who have a Big Brother-Big Sister mentor might do better in school than children who do not 


