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two means being compared are from the same people; even though it may look like two separate groups in this 
experiment, please realize that in a within-subjects design, people are “randomly assigned” to all groups in the 
experiment. Indeed, in a within-subjects design, random assignment is less of a consideration than it is in a 
between-subjects design. Now let’s get to the three conceptual ingredients of the paired samples t test.

First, we need to know each person’s score on each variable being measured. Here, we would need to know the 
proportion of false alarms (choosing a snake when a salamander was presented) and misses (choosing a sala-
mander when a snake was presented) each person made.

Second, from each person’s score on each variable being measured, we need to derive the difference between 
those two numbers. That is, we need a difference score between these two numbers.

Third, and finally, as not every person’s difference score will be the same, we need to account for this variability 
among the difference scores. Therefore, we need standard error of the difference scores. Think of the standard 
error of the difference scores (used here in the paired samples t test) as the fraternal twin of the standard error 
of the difference between the means (used previously in the independent samples t test). Conceptually, they serve 
the same statistical purpose. Just like its fraternal twin, the standard error of the difference scores is dependent 
in part on sample size. The larger the sample size and the lower the variability of difference scores, the lower will 
be the standard error of the difference scores.

Difference score: number that is the difference between a person’s performance in one experimental condition and his 
or her performance in a second experimental condition.

Standard error of the difference scores: standard deviation of a mean difference score within a sample.

In short, to conduct a paired samples t test, we need to know (a) the difference score on the two measure-
ments for each person in the sample and (b) the standard error of the difference scores. Here is the conceptual 
formula for the paired samples t test:

t =
Mean of the difference scores

Standard error of the difference scorres
 

Hypothesis from Stirling et al. (2014)

What is the hypothesis that Stirling and colleagues (2014) tested? Here it is:

	 Ho: μflase alarms = μmisses

I know you’re sick of hearing it, but it is always the null hypothesis that a statistical tool is testing. Here, the 
researchers are testing the notion that there will be no difference in the proportion of false alarms (reporting a 
snake when a salamander was present) and misses (reporting a salamander when a snake was present).

Here is the research hypothesis (Hr) that the authors stated:

“we hypothesized that individuals would show a response bias toward fear-relevant stimuli (snakes)” 
(p. 38).

“A response bias toward snakes . . . is present if the proportion of false alarms exceeds the proportion 
of misses (Macmillan & Creelman, 2005)” (p. 39).

Symbolically, we have

	 Hr: μflase alarms ≠ μmisses


