
Factorial ANOVA
(between groups)
Two-way ANOVA

Nikos Comoutos & Antonis Hatzigeorgiadis



Tests of group differences

1 independent variable (2 levels) – 1 dependent à Independent t-test

1 independent variable (3+ levels) – 1 dependentà one-way ANOVA

2 independent variables – 1 dependent à two-way ANOVA 

When?
To analyze a situation in which there are two or more 
independent variables

Specific name
The specific names (e.g., two- way Anova) reflect the 
experimental design



1 independent variable (2 levels) – dependent à t-test 

Examine differences in height between males and females

Gender (independent – 2 levels)

Height (dependent) 

We conducted independent t-test to examine differences in height between males 
and females. The results showed…



1 independent (>2 επίπεδα) – 1 dependent à one-way ANOVA

Differences in height between classes in secondary school

Class (independent – 3 levels: 1st, 2nd, 3rd grade)

Height (dependent) 

We conducted One-way ANOVA to examine differences in height between 1st, 2nd

and 3rd grade in secondary school. The results showed…



2 independent variables – 1 dependent à two-way ANOVA

Differences in height between grades and gender

Grades (independent – 3 levels: 1st, 2nd, & 3rd grade)

Gender (independent- 2 levels) 

Height (dependent) 

We conducted two-way ANOVA to examine differences in height between males 
and females in the 1st, 2nd and the 3rd grade. The results showed…



Example – 2(levels of the first factor) x2(levels of the 

second factor)ANOVA
To determine the effectiveness of different methods of training (PNF and 
passive flexibility) in flexibility between males and females

Two-factor designs examine the seperate and combined effects of two 
independent variables upon a dependent variable



Questions of the two-factor design

l Main effect for gender: Do men increase in flexibility more than 
women as a result of flexibility training?

l Main effect for training method: Is PNF more effective than 
passive training in increasing flexibility?

l Interaction between Gender and Training method: Does the 
effectiveness of PNF and passive training depend upon 
whether the stretching training is being followed by men or 
women?



Hypotheses
On two- way Anova (3 hypotheses) |
One-way (1 hypothesis)
l Main effect for gender: 

Ηο = Mmales = Mfemales
l Main effect for method: 

Ho = Mpnf = Mpassive
l Interaction sex by method:

Ho = Mpnf + Mpassive are the same for males and females



Graphing interactions – Click on plots

It doesn’t 
matter which 
way around 
the variables 
are plotted. 
Use your 
discretion to 
produce the 
most sensible 
graph



Assumptions
l The scores of the dependent variable should come from 

a population which is normally distributed (i.e., normality 
assumption). Use Histogram with normal curve in the 
Descriptive Statistics/Frequencies or with 
Frequencies option check skewness and kurtosis 
values (if they are above 1.96 -standard errors, the data are 
probably not normally distributed)

l The two samples should come from populations which 
have approximately the same variance (i.e., 
homogeneity of variance assumption). Use Levene test 
to test this assumption. (not significant!!!)





Dependent, e.g., flexion
Independent, e.g., Sex, 
method

Click ΟΚ



Note: When interaction F is significant, the 
main effect must be interpreted with caution-
or not interpreted at all. If main effects are 
significant and interaction effect, we can pay 
attention only to the cell means and not to 
the main effects means.

P< .001



Click
options







Click Paste to 
write syntax

For the examination of the interaction

COMPARE (method) ADJ (SIDAK)

COMPARE (sex) ADJ (SIDAK)
Click the arrow



No 
significant 
differences



No 
significant 
differences





How to report

l We conducted a 2x2 ANOVA to determine the 
differences in the effectiveness of PNF and passive 
flexibility training with males and females. The results 
revealed no significant gender effect, F(1,16) = .74, p 
=.40,nor a significant method effect F(1,16) = .03, p = 
.87, but a significant interaction effect, F(1,16) = 95.56, p 
< .001. Pairwise comparisons revealed that passive 
flexibility is significantly more effective than PNF for 
females (p < .001), but PNF is significantly more 
effective than passive for males (p < .001).



Two-way ANOVA
significant main effect
non significant interaction effect

We conducted 2x2 ANOVA to examine differences in ego orientations 
between gender and class (5th and 6th grade). The results showed significant 
main effect for gender, F (1,155) = 3.93, p < .05, non significant effect for 
classroom, F (1,155) = 2.18, p = .14, and non significant interaction effect F 
(1,155) = 1.54, p = .22. The examination of the means showed that females 
had higher scores than males in ego orientations. 

Examples – How to report



Two-way ANOVA
No significant main effect
Significant interaction effect

We conducted 2x2 ANOVA to examine differences in ego orientations 
between gender and class (5th and 6th grade). The results showed non 
significant effect for gender, F (1,155) = 2.91, p = .09, non significant effect 
for classroom, F (1,155) = .32, p = .57, but statistical interaction effect, F 
(1,155) = 3.96, p < .05. For the examination of the interaction effect, pairwise 
analysis showed that although in the 5th grade there were no significant 
differences between boys and girls in the 6th grade boys had higher scores 
than girls in ego orientations. 



Two-way ANOVA
Significant main effect
Significant interaction effect

We conducted 2x2 ANOVA to examine differences in ego orientations 
between gender and class (5th and 6th grade). The results showed significant 
main effect for gender, F (1,155) = 18.21, p < .01, and classroom, F (1,155) = 
21.48, p < .01, and statistical interaction effect F (1,155) = 7.48, p < .01. 
Pairwise analysis showed that although in the 5th grade there were no 
significant differences between boys and girls in the 6sth grade boys had 
higher scores than girls in ego orientations. 


