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Finally, we need to consider the 95% confidence interval (CI). Recall that a confidence interval is an estimate 
that contains the population mean difference a certain percentage of time, assuming we can sample that popu-
lation repeatedly. Here, the 95% CI is [0.08, 0.30]. If we could draw an unlimited number of samples, 95% of 
those samples would contain a mean difference between 0.08 and 0.30. Notice that this range does not include 
0. In other words, we can be confident that a difference exists in the population. Had the confidence interval 
included 0, there would be a chance that the difference does not exist in the population.

Assumptions of the tool

As with the independent samples t test (and other inferential statistical tools we will learn about in later chapters), 
there are assumptions that need to be met for us to use the paired samples t test. For the paired samples t test, these 
assumptions are the same as they are for the independent samples t test with a couple of differences.

First, rather than the distribution of scores within each group being normally distributed, as was the assump-
tion with the independent samples t test, for the paired samples t test, the difference scores must be normally 
distributed.

Second, we don’t need to worry about the homogeneity of variances because with a paired samples t test, 
each participant contributes data to both group means. Therefore, if the variances of the two groups are different 
(heterogeneous) in a paired samples t test, it cannot be a function of our sample or of random assignment.

LEARNING CHECK
Let’s extend Stirling et al.’s (2014) experiment. In addition to measuring the proportions of false alarms and misses as they 
did, they also could have measured the reaction time that participants took to identify the animal presented. It may well 
be the case that when asked whether a creature is a snake, people might respond more quickly than when asked whether 
a creature is a salamander. In this hypothetical extension of Stirling et al.’s work, participants are shown pictures of animals; 
for half of the animals shown, they are asked, “Is this creature a snake?” For the other half of the animals shown, they are 
asked, “Is this creature a salamander?” The amount of time, in milliseconds, it takes people to respond is the dependent 
variable. A lower number indicates a faster response time.

Here are the results of these completely hypothetical data:

The paired samples t test revealed that people took longer when asked whether a creature was a salamander (M 
= 1,500 ms, SD = 447 ms) than when asked whether a creature was a snake (M = 850 ms, SD = 364 ms), t(14) 
= 4.73, p < .05, d = 1.22, 95% CI [355.29 ms, 944.71 ms].

  1.	 What is the mean difference score (i.e., the numerator of the t statistic to be computed)?

  2.	 What is the t statistic?

  3.	 What is the standard error of the difference scores?

  4.	 How were the degrees of freedom computed?

  5.	 According to Appendix B, what is the critical value that was used to see whether we reject or do not reject the 
null hypothesis?

  6.	 What is the probability that the mean difference was due to random variation?

  7.	 Did the researchers reject or fail to reject the null hypothesis?

  8.	 Given your answer to the previous question, what does that mean in plain English?

  9.	 By using Jacob Cohen’s (1992) guidelines, interpret the effect size.

10.	 Interpret the 95% CI.


