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If you look at Kasser and Sheldon’s (2000) results closely, you will notice something strange about the 
degrees of freedom that they reported. Remember that the sample size in this experiment was 60; therefore, 
shouldn’t the degrees of freedom be 58 (i.e., 60 – 2)? What is going on here? Now is a good time to examine 
assumptions that are made when using an independent samples t test. Here are those assumptions:

Assumptions of the tool

1.	 The variability of scores in one group must be equal to the variability of scores in the other group. This 
assumption is called homogeneity of variances. That is, one group should not have a higher standard 
deviation than the other group (remember from Chapter 4 that the variance of scores in a group is 
obtained simply by squaring the standard deviation). Take a look back at the results from Kasser and 
Sheldon’s (2000) experiment, and consider the standard deviation for each group. When conducting an 
independent samples t test, these standard deviations should be equal.

Homogeneity of variances: assumption of the independent samples t test that the variability of each group is approxi-
mately equal.

Indeed, this first assumption of the independent samples t test is a problem in this experiment. We 
will deal with how to tell whether this assumption is violated later in this chapter. For now, we can say 
that when this assumption is violated, researchers incur a fine when conducting the t test, much like a 
motorist incurs a fine when pulled over for speeding. Specifically, they lose degrees of freedom for this 
statistical tool. Remember that the higher the number of degrees of freedom a researcher has, the more 
likely he or she can generalize results from a sample to the population. Therefore, violating this assump-
tion and, thus, losing degrees of freedom makes it less likely that a researcher can generalize results to 
the population.

In addition to homogeneity of variances, there are three other assumptions of the independent sam-
ples t test:

2.	 Perhaps most obvious, each observation (i.e., participant) must be in only one of the two groups.

3.	 The data were scale (interval or ratio) data; see Chapter 2 for a review of scales of data measurement.

4.	 The distributions of scores that comprise each group mean are normally distributed (see  
Chapter 5 for a review of normal data distributions).

Testing the null hypothesis

So, at this point, we have a t test statistic and our degrees of freedom. We can use these two pieces of informa-
tion to tell whether we can generalize our result to the population. To do so, first recall from Chapter 6 that 
when testing a hypothesis, we need to know how likely some score or outcome was to occur by chance. The 
assumption that the distributions of scores are normally distributed becomes critical here. As you know, when 
a distribution of scores is normally distributed, we can specify how likely a specific score is to occur. In this 
example, we know what our specific score is; ours is the t test statistic. The t test statistic for pleasure spending 
was 2.30. As researchers, we want to know, “Can we generalize this outcome from our sample data to the larger 
population?” Armed with degrees of freedom, we can determine whether this difference between group means 
generalizes to our population. We must compare our t statistic of 2.30 to a critical value to learn whether the t 
statistic is large enough to allow us to draw conclusions about our population from our sample data.


