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15.7 Alternative to Pearson r : Spearman Correlation Coefficient 
The Pearson correlation coefficient is used to describe the relationship 
between two factors on an interval or ratio scale. The next few sections 
introduce alternative formulas for the correlation coefficient used to mea-
sure the relationship between two factors that are not both on an interval 
or ratio scale of measurement. Each of these new formulas was derived 
from the Pearson correlation coefficient, and therefore, the Pearson for-
mula can be used to conduct each of the additional tests introduced in 
this chapter. The first of these alternative tests is the Spearman correlation 
coefficient.

In certain research situations, we want to determine the relationship 
between two ranked factors (ranks are an ordinal scale measurement). To 
measure the relationship between two ranked factors, we use the Spearman 
rank-order correlation coefficient (rs), or Spearman’s rho. The formula for 
the Spearman rank-order correlation coefficient is

rs
D

n n
= − ∑

−
1 6

2 1

2

( )
.

In this formula, D is the difference between the ranks of Factor X and 
Factor Y, and n is the number of pairs of ranks. The Spearman formula pro-
duces a value between −1.0 and +1.0, same as for any correlation coefficient. 
We use the Spearman formula when we measure two ranked factors. If one 
or both factors are not ranked, then they must be transformed to ranks to 
fit this formula.

We compute the Spearman correlation coefficient in Example 15.2 using 
ranked data. Once all data are ranked, we follow three steps:

Step 1: Average tied ranks.

Step 2: Compute preliminary calculations.

Step 3: Compute the Spearman correlation coefficient (rs).

Example 15.2

Many animal behavior researchers study factors such as learning and motivation using 
a variety of tasks that are adapted for animals to accomplish (Botvinick, Niv, & Barto, 
2012; Godsil & Fanselow, 2013). As an example of a basic study from this area of 
research, suppose an animal behavior psychologist ranked the time it took six mice that 
were deprived of food and water to complete two tasks: one reinforced with food (food 
task) and a second reinforced with water (water task). He ranked the mice based on 
their times, with the fastest time being ranked 1 and so on for each test. The researcher 
hypothesized that mice would finish at a similar rank for each test. Using the data given in 
Figure 15.15, we will compute a Spearman correlation coefficient.

Step 1: Average tied ranks. Figure 15.15 shows the ranks in the order that mice 
completed each task. Notice that two mice tied for the fastest time on the food task. Tied 
ranks in the data will bias the correlation. The solution is to average the tied ranks using 
the following procedures:

The Spearman rank-order 
correlation coefficient (rs), or 
Spearman’s rho,  is a measure 
of the direction and strength of the 
linear relationship of two ranked 
factors on an ordinal scale of 
measurement.

FYI
The Spearman correlation 

coefficient is derived from the 

Pearson correlation coefficient for 

measuring the correlation between 

two ranked factors.
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