
280    Part III:  Making Inferences About One or Two Means

Step 1: State the hypotheses. The null hypothesis states that there is no difference 
between the two groups, and we are testing whether (=) or not (≠) there is a 
difference:

H0: m1 − m2 = 0 No difference; rate of eating has no effect on the number of calories 
consumed in a meal.

H1: m1 − m2 ≠ 0 Rate of eating does have an effect on the number of calories 
consumed in a meal.

Step 2: Set the criteria for a decision. The level of significance for this test is .05. We 
are computing a two-tailed test, so we place the rejection region in both tails. For the t 
test, the degrees of freedom for each group or sample are n − 1. To find the degrees of 
freedom for two samples, then, we add the degrees of freedom in each sample. This can 
be found using one of three methods:

Method 1: df for two-independent-sample t test = df1 + df2.

Method 2: df for two-independent-sample t test = (n1 − 1) + (n2 − 1).

Method 3: df for two-independent-sample t test = N − 2.

As summarized in Table 9.8, we can add the degrees of freedom for each sample using 
the first two methods. In the third method, N is the total sample size for both groups 
combined, and we subtract 2 from this value. Each method will produce the same result 
for degrees of freedom. The degrees of freedom for each sample in Example 9.2 are 6 − 
1 = 5. Thus, the degrees of freedom for the two-independent-sample t test are the sum of 
these degrees of freedom:

df = 5 + 5 = 10.

Locate 10 degrees of freedom in the leftmost column in the t table in Table B.2 in 
Appendix B. Move across the columns to find the critical value for a .05 proportion in two 
tails combined. The critical values for this test are ±2.228. The rejection region beyond 
these critical values is shown in the t distribution in Figure 9.5.

We will compare the value of the test statistic with these critical values. If the value 
of the test statistic is beyond a critical value (either greater than +2.228 or less than 
−2.228), then there is less than a 5% chance we would obtain that outcome if the null 
hypothesis were correct, so we reject the null hypothesis; otherwise, we retain the null 
hypothesis.

FYI
We can add the degrees of freedom 

for each sample to find the degrees 

of freedom for a two-independent-

sample t test.

TABLE 9.8  Computing the Degrees of Freedom for a t Test

Type of t Test Sample 1 Sample 2 Total df

One-sample t test (n − 1) + — (n − 1)

Two-independent-
sample t test

(n − 1) +  (n − 1) (n − 1) + (n − 1)


