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10.3 The Related-Samples t Test: Repeated-Measures Design
Two designs associated with selecting related samples are the repeated- 
measures design and the matched-pairs design. In Example 10.1, we com-
pute the related-samples t test for a study using the repeated-measures 
design. In Example 10.2 (in Section 10.5), we compute a study using the 
matched-pairs design.

Example 10.1

One area of focus in many areas of psychology and 
in education is on understanding and promoting 
reading among children and adults (Kent, Wanzek, 
& Al Otaiba, 2012; White, Chen, & Forsyth, 2010). 
Suppose we conduct a study with this area of focus 
by testing if teacher supervision influences the time 
that elementary school children read. To test this, 
we stage two 6-minute reading sessions and record 
the time in seconds that children spend reading in 
each session. In one session, the children read with 
a teacher present in the room; in another session, 
the same group of children read without a teacher 
present. The difference in time spent reading in the 
presence versus absence of a teacher is recorded. 
Table 10.5 lists the results of this hypothetical study 
with difference scores given. Test whether or not 
reading times differ using a .05 level of significance.

Step 1: State the hypotheses. Because we are 
testing whether (=) or not (≠) a difference exists, 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 time spent reading in the presence 
versus absence of a teacher.

H1: mD ≠ 0	� There is a mean difference in time spent reading in the presence 
versus absence of a teacher.

1.	 Why do we find the difference between pairs of scores 
(compute difference scores) before computing the test 
statistic for a related-samples t test?

2.	 What is the value for the degrees of freedom for each 
example listed below?
(a) 	A study comparing 10 matched pairs of scores
(b)	 A study involving 18 participants observed two 

times

3.	 What value is placed in the denominator of the test 
statistic for the related-samples t test?

4.	 What are the assumptions for a related-samples t test?

LEARNING CHECK 2

Answers: 1. Computing difference scores eliminates the between-persons error, thereby increasing the power of the test; 2. (a) df = 9, (b) 
df = 17; 3. Estimated standard error for difference scores; 4. Normality and independence within groups.

FYI
The null and alternative hypotheses 

make statements about a population 

of mean difference scores.
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