
310    Part III:  Making Inferences About One or Two Means

Example 10.2

Many researchers study how personality is related to genetics 
by using twins as participants (Blokland, Mosing, Verweij, 
& Medland, 2013; Mosing et al., 2012). Suppose in one 
such study we test whether older or younger twins are more 
or less introverted using the McCroskey introversion scale 
(McCroskey, 2007) to measure the personality trait introversion 
in a sample of seven pairs of identical twins. Scores on this 
scale range from 12 to 60, with higher scores indicating greater 
introversion. Table 10.9 displays the data for this hypothetical 
study with the difference scores given. Test the null hypothesis 
that the mean difference in introversion scores between older 
and younger twins is zero, using a two-tailed test at a .05 level 
of significance.

TABLE 10.9
 � Introversion Scores for a Hypothetical Sample of Identical 

Twins

Pairs of Twins

Difference ScoresOlder Younger

34 40 (34 − 40) = −6

22 19 (22 − 19) = 3

43 35 (43 − 35) = 8

44 30 (44 − 30) = 14

35 50 (35 − 50) = −15

32 32 (32 − 32) = 0

29 26 (29 − 26) = 3

Step 1: State the hypotheses. The null hypothesis states that there is no mean difference 
(=), and the alternative hypothesis states that there is a mean difference (≠):

H0: mD = 0 	� There is no mean difference in introversion scores between identical 
twins.

H1: mD ≠ 0 	� There is a mean difference in introversion scores between identical 
twins.

Step 2: Set the criteria for a decision. The level of significance for this test is .05. This 
is a two-tailed test for the mean difference between two related samples. The degrees 
of freedom for this test are df = 7 − 1 = 6. We locate 6 degrees of freedom with a .05 
proportion in two tails in the t table in Table B.2 in Appendix B. The critical values for this 
test are ±2.447. Figure 10.5 shows the t distribution, with the rejection region beyond the 
critical values.
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