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In their experiment, Stirling and colleagues (2014) had 15 college students come into a lab and sit at a com-
puter. Pictures of snakes (fear-inducing) and salamanders (harmless) were flashed on the center of the computer 
screen. In total, 52 images were presented (13 of snakes, 13 of salamanders, and 26 irrelevant images), each for 
20 ms. After each stimulus was presented, participants had to indicate whether it was a fear-relevant stimulus 
(which was a snake) or a fear-irrelevant stimulus (which was a salamander). They did this by pressing the “Z” 
or “M” key on the computer’s keyboard, respectively.

In this experiment, a false alarm was recorded if a participant was presented with a salamander (harmless) 
but indicated that a snake (fear-inducing) was present. This situation is like when I was a kid and thought I saw 
a monster under my bed, but instead it was just a stuffed animal. A miss was recorded if a participant was pre-
sented with a snake but indicated that a salamander was present. This situation is like thinking your roommate 
is playing a joke on you when you find what you think is a plastic spider in your bed, only it turns out to be a 
real spider. Bad things can happen when we miss a dangerous stimulus; again, it’s like failing to see a car com-
ing when crossing the street. Both false alarms and misses are considered mistakes in signal detection theory. 
Stirling and colleagues (2014) were interested in the types of mistakes that people make.

Figure 8.1 provides a visual depiction of this experiment. Use it and your knowledge gained to this point in 
the chapter to make sure we understand some basics before moving on.

LEARNING CHECK

1.	 What is the difference between an independent samples t test and a paired samples t test?

A: The independent samples t test is used to compare two group means when each person in the sample provides 
one datapoint (that is, participants are in one and only one group). The paired samples t test is used when each 
person in the sample provides two datapoints.

2.	 What is the independent variable in Stirling et al.’s (2014) experiment?

A: The two types of incorrect responses are false alarms and misses.

3.	 What is the dependent variable in Stirling et al.’s (2014) experiment?

A: The difference between the proportion of false alarms and the proportion of misses.

The Tool
As noted previously, the name of the statistical tool we need to compare means generated by the same people at 
different points in time is called the paired samples t test. It is called “paired samples” because each person in 
the sample is contributing data to two means. Sometimes you will see the paired samples t test referred to as the 
dependent samples t test. This too makes sense when contrasting it with the independent samples t test, in which 
each person in the sample is contributing data to only one group mean. Additionally, some researchers like to call 
it the correlated samples t test. In this chapter, we will call it the paired samples t test, but just be aware of this 
terminology. Stirling et al.’s (2014) experiment is an example of a within-subjects design. A between-subjects 
design requires that each participant appear in one and only one group. A within-subjects design requires that 
each participant appear in both groups.

Paired samples t test: statistical tool used to compare the difference between two means provided by the same sample 
of people.


