
The Chi-Square test of independence is used to 

determine if there is a significant relationship 

between two nominal (categorical with no 

numerical value, like gender or relatedness) 

variables.  The frequency of each category for 

one nominal variable is compared across the 

categories of the second nominal variable.  The 

data can be displayed in a contingency table 

where each row represents a category for one 

variable and each column represents a category 

for the other variable.  For example, say a 

researcher wants to examine the relationship 

between gender (male vs. female) and empathy 

(high vs. low).  The chi-square test of 

independence can be used to examine this 

relationship.  The null hypothesis for this test is 

that there is no relationship between gender and 

empathy.  The alternative hypothesis is that 

there is a relationship between gender and 

empathy (e.g. there are more high-empathy 

females than high-empathy males). 

For example, let's suppose a drug trial is conducted on a group of patients and it is hypothesized that the 
patients receiving the drug would show increased heart rates compared to those that did not receive the drug. 
The results of the test could then be analyzed to determine whether the difference in heart rates is considered 
significant, and degrees of freedom are part of the calculations. 

Because degrees of freedom calculations identify how many values in the final calculation are allowed to vary, 
they can contribute to the validity of an outcome. These calculations are dependent upon the sample size, or 
observations, and the parameters to be estimated, but generally, in statistics, degrees of freedom equal the 
number of observations minus the number of parameters. This means there are more degrees of freedom with 
a larger sample size. 

Formula for Degrees of Freedom 

The statistical formula to determine degrees of freedom is quite simple. It states that degrees of freedom equal 
the number of values in a data set minus 1, and looks like this: 

df = N-1 

Where N is the number of values in the data set (sample size). Take a look at the sample computation. 

If there is a data set of 4, (N=4). 

Call the data set X and create a list with the values for each data. 

For this example data, set X includes: 15, 30, 25, 10 

This data set has a mean, or average of 20. Calculate the mean by adding the values and dividing by N: 

(15+30+25+10)/4= 20 

Using the formula, the degrees of freedom would be calculated as df = N-1: 

In this example, it looks like, df = 4-1 = 3 

This indicates that, in this data set, three numbers have the freedom to vary as long as the mean remains 20. 

Note: Null Hypothesis = the hypothesis that there is no significant difference between specified 

populations so any observed difference is due to sampling/experimental error. 
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Not Significant Significant 

Not Significant  must accept the null hypothesis 

which states that there is no significant difference 

between specified populations so any observed 

difference is due to sampling/experimental error. 

Significant  must reject the 

null hypothesis, meaning the 

results of the experiment differ 

from the expected outcomes only 

by chance. 


