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Factorial ANOVA Theory
 A factorial ANOVA is conducted when two or

more independent variables are examined
across a dependent variable.

 These analyses are bit more complex.
 When an ANOVA is conducted across two

independent variables, the F-tests are
calculated.
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Factorial ANOVA Theory
 There is a F-test for each independent variable,

called a main effect, and a F-test for an interaction
effect.

 Computation of a factorial ANOVA is described in
the course notes on pp. 21-22 (I will not ask you to
reproduce this for the exam).

 Hence, three null hypotheses are tested:
For IV1: µ1 = µ2 = µ3. . .
For IV2: µ1 = µ2 = µ3. . .
For IV1*IV2: µ1 = µ2 = µ3. . .
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Factorial ANOVA Theory
 When the data is graphed and similar patterns

are noted across each independent variable,
then there is no statistically significant
interaction.
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Factorial ANOVA Theory
  For example, if a factorial ANOVA was to be

computed for differences in a self-efficacy
test score across gender and socioeconomic
status (SES), then a non-significant
interaction may be evident.
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Factorial ANOVA Theory
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 SES, one of the
independent variables, is
on the horizontal axis and
self-efficacy score, the
dependent variable, is on
the vertical axis. Gender
(males and females) is
graphed on separate lines.
Note that the same pattern
for males across SES exists
for females.
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 When the data is graphed
and different patterns are
noted across each
independent variable, then
there is a statistically
significant interaction.
Note that there is a
different pattern for males
across SES than for
females.
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Factorial ANOVA Theory
 When there is no statistically significant interaction,

then the main effects of each independent variable
can be interpreted, similar to a one-way ANOVA.

 However, when a statistically significant interaction
does exist, the researcher needs to graph the
interaction and examine each level of an independent
variable across the other independent variable.

 This process is known as simple effects, and can be
used to determine the significant differences
occurring for males and females across SES.
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Factorial ANOVA Theory
 For example, two one-way ANOVAs would need to

be conducted: (a) the first may use only males with
the independent variable as SES, and (b) the second
would use only females with the independent
variable as SES.

 Another way would be to look at three one-way
ANOVAs by comparing males and females across
each level of SES: (a) the first may use only low
SES with the independent variable as sex, (b) the
second may use middles SES with the independent
variable as sex, and (c) the third may use high SES
with the independent variable as sex.
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Factorial ANOVA Theory
 Which way is better? It simply depends if you

are more interested in highlighting differences
in SES (the first method) or differences in
gender (the second method). However, you
would likely not do both.



Balkin, R. S. (2008) 11

Analyzing a Factorial ANOVA

1.Analyze model assumptions
2.Determine interaction effect

3. Report main effects for each IV
4. Compute Cohen’s f for each IV
5. Perform post hoc and Cohen’s d    
       if necessary.

3. Plot the interaction
4. Analyze simple effects
5. Compute Cohen’s f for each simple 

effect
6. Perform post hoc and Cohen’s d if necessary.

Non-significant interaction Significant interaction


