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ANOVA (Analysis of Variance)
ANOVA is a statistical technique that assesses potential 
differences in a scale-level dependent variable by a 
nominal-level variable having 2 or more categories.  For 
example, an ANOVA can examine potential differences in IQ scores 
by Country (US vs. Canada vs. Italy vs. Spain).  Developed by 
Ronald Fisher in 1918, this test extends the t and the z test which 
have the problem of only allowing the nominal level variable to 
have two categories.  This test is also called the Fisher analysis of 
variance.





Testing of the Assumptions
● The population from which samples are drawn should be 

normally distributed.
● Independence of cases: the sample cases should be 

independent of each other.
● Homogeneity of variance: Homogeneity means that the 

variance among the groups should be approximately equal.



The use of ANOVA depends on the research design. 
Commonly, ANOVAs are used in three ways: 

● one-way ANOVA 
● two-way ANOVA 
● N-way ANOVA.



One-Way ANOVA
A one-way ANOVA has just one independent 
variable. For example, difference in IQ can be 
assessed by Country, and County can have 2, 20, or 
more different categories to compare.



Two-Way ANOVA
A two-way ANOVA (are also called factorial ANOVA) refers to an 
ANOVA using two independent variables. Expanding the example 
above, a 2-way ANOVA can examine differences in IQ scores (the 
dependent variable) by Country (independent variable 1) and Gender 
(independent variable 2). Two-way ANOVA can be used to examine 
the interaction between the two independent variables. Interactions 
indicate that differences are not uniform across all categories of the 
independent variables. For example, females may have higher IQ 
scores overall compared to males, but this difference could be greater 
(or less) in European countries compared to North American countries.



N-Way ANOVA
A researcher can also use more than two independent 
variables, and this is an n-way ANOVA (with n being the 
number of independent variables you have). For example, 
potential differences in IQ scores can be examined by 
Country, Gender, Age group, Ethnicity, etc, simultaneously.










































