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(2) To compute the estimated standard error for difference scores (sMD), we substitute 
15.12 for sD and 8 for nD:
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(3) Compute the test statistic. We substitute 15 for MD, 0 for mD (this is the value stated in 
the null hypothesis), and 5.35 for sMD:

tobt
MD D

sMD
= = =

− −µ 15 0
5 35

0
.

. .2 8 4

Step 4: Make a decision. To make a decision, we compare the obtained value to the 
critical value. We reject the null hypothesis if the obtained value exceeds the critical value. 
Figure 10.3 shows that the obtained value (tobt = 2.804) exceeds the upper critical value; 
it falls in the rejection region. The decision is to reject the null hypothesis. If we were to 
report this result in a research journal, it would look something like this:

Elementary school children spent significantly more time reading in the presence of 
a teacher than when the teacher was absent, t(7) = 2.804, p < .05.

FYI
The mean difference and the 

estimated standard error for 

difference scores are entered in the 

formula for a related-samples t test.

2.804

–2.365 +2.365

The test statistic falls in the rejection region (it is beyond the critical value). Hence, we reject the null 
hypothesis.

FIGURE 10.3  Making a Decision for Example 10.1

As illustrated in Table 10.3, there are three places where 
scores can differ: Two are attributed to error (within-
groups and between-persons), and one is tested by the 
null hypothesis (between-groups). When we compute 
difference scores, we eliminate one of the sources of error 

(i.e., between-persons error), as illustrated in Table 10.4, 
thereby increasing the power of a related-samples t test 
compared to the two-independent-sample t test. To see 
how this increases power, we can take another look at 
Example 10.1.

MAKING SENSE INCREASING POWER BY REDUCING ERROR


