
More complex ANOVAs: Factorial ANOVA 

Factorial ANOVA’s are used when you have 2 or more independent variables. Variables are often 

called factors in ANOVA (hence the name factorial ANOVA). There are three models of ANOVA: 

Between Measures, Repeated Measures and Mixed Factorial ANOVA. 

BETWEEN MEASURES FACTORIAL ANOVA 

 

 

ANALYSIS: 

Analyze > General Linear Model > Univariate 

 

 

This study is looking at the ‘beer 

goggle’ effect i.e. do assessments of 

attractiveness become more 

inaccurate when one has had more to 

drink? Does this effect differ for men 

and women? 

One IV is gender (male / female) the 

second IV is Alcohol levels (none/ 2 

pints/ 4 pints); DV = Attractiveness (of 

potential ‘mate’ rated independently 

2 x 3 Between Measures Factorial 

ANOVA 



 

 

 

This is the main Univariate 

dialogue box. 

Within this window you will 

need to: 

Place your DV into the 

‘Dependent Variable’ box 

Place your IV’s (both) into 

‘Fixed Factor(s)’ 

‘Random Factor’ ANOVA is 

complex (refer to Jackson & 

Brashers, 1994) 

‘Covariate(s)’ allows you to 

place a control variable that 

may have a direct effect on 

your results 

Within the OPTIONS dialogue window 

you need to: 

Highlight all the variables and move 

them across to  

‘Display Means for’ 

 

In this display box tick: 

‘Descriptive statistics’- Although you 

would have got most of this from 

‘EXPLORE’ analysis this will also 

provide the interaction effect. 

‘Estimates of effect size’ – This will tell 

you the magnitude of effect for the 

model 

‘Homogeneity tests’ – Test your 

parametric assumption of 

homogeneity of variances 

 



 

 

 

 

The ANOVA m,odel only tells 

you where there is an overall 

effect. If this is significant you 

will need to assess where that 

difference is via post hoc 

analysis. 

There are several options for 

post hoc with many texts giving 

contradictory information on 

‘best tests’ 

Most texts recommend 

Bonferroni or Tukey. 

Bonferroni is conservative but 

maintains power when testing 

a small number of multiple 

comparisons 

Tukey is similar to Bonferroni 

but is better in large number of 

comparisons 

You should produce and report the 

interaction figure.  

This dialogue window can help you 

produce a line graph of the 

interaction. 

You will be able to adjust it etc in 

‘Chart Editor’ once it has been 

produced 

General rule of thumb – more levels 

to the IV goes on the ‘separate lines’ 

however, sometimes the graph is 

easier to interpret when the opposite 

is provided. 

Don’t forget to select ADD before 

CONTINUE 



THE OUTPUT 

 

 

 

This just tells you how many 

participants you have for 

each group.  

This is your interactive 

means. 

This tells you the means of 

each level of one IV whilst the 

levels of the other IV is held 

constant.  

This box is testing your Homogeniety of variances 

assumption.   

Levenes test compares the 2 variances much the same way 

as a t-test works. If this is significant then you have violated 

this assumption and thus your variances are very different. 

 This test can be overly sensitive in large samples and a 

general rule of thumb is: 

Largest variance 3x the size of smallest variable = a problem 



 

 

The following aspects of the output are 

all the descriptive statistics for both main 

effects and the interaction effect. 

Test of Between Subjects Effect 
display data for: 
Main effect of Gender 
Main effect of Alcohol 
Interaction between gender and 
alcohol 



 

 
These output boxes inform you of post hoc tests. This highlights where the significant differences are in 

your over all model.  

POST HOC TESTS 

* indicates a significant effect. ‘Difference I-J’ tells you the difference in means (magnitude of effect) for 

that particular line. For example the first line is: I is ‘none’ and J is ‘2 Pints’. The magnitude of effect is -.94 

and the significance is ‘Not Significant’ p = 1.000. 

HOMOGENEOUS SUBSETS 

This shows you how the levels relate to one another. In this case ‘none’ and ‘2 pints’ can be considered 

the same and thus homogeneous, whereas 4 pints is separate from these two groups. 

You could therefore run a planned contrast between groups 1 & 2 v 3. 

 



 

 

WRITE UP: 

2 x 3 factorial ANOVA indicated no significant main effect of Gender: F(1, 42) = 2.032, p = 

.161, pη2 = .046. There was, however, a significant main effect of alcohol: F(2, 42) = 20.065, p 

< .001, pη2 .489. post hoc analysis (Bonferroni) indicates these differences to be between ‘4 

pints’ and ‘none’ (p < .001), ‘4 pints’ and ‘2 pints’ (p < .001), however, there was no significant 

difference between ‘none’ and ‘2 pints’ (p = 1.000). Analysis also revealed a significant 

interaction between gender and alcohol: F (2, 42) = 11.911, p < .001, pη2 = .362 (refer them to 

the figure). It appears that the ‘beer goggle effect’ only appears within Males. (you then 

confirm this using simple effects analysis- see next screen shots).  

 



 

SIMPLE EFFECTS ANALYSIS: 

Follow up for significant interaction 

Split file by one IV and run one way ANOVA with the other IV 

To split file: 

Data> Split file> select the IV you would like to ‘hold constant’ and place in ‘Groups Based on’ and tick 

‘Compare Groups’  

Don’t forget to select ‘Analyze all cases’ once completed 

 

 

 

Then run a one way ANOVA with the other IV and the DV 

In this case the one way ANOVA would assess differences in Alcohol on levels of attractiveness. The 

output (see below) will be produced for males and females separately so you can see exactly how they 

interact. 



 

 

As can be seen by this output there is a significant difference between the alcohol groups in levels of 

attractiveness for males (F (2, 21) = 20.515, p <.001) but not for females (F (2, 21) = 1.304, p = .292).  

Post hoc analysis indicates the differences in males is between ‘4 pints’ and ‘none’ (p < .001), ‘4 pints’ 

and ‘2 pints’ (p < .001), but not between ‘none’ and ‘2 pints’ (p = 1.000). 

This confirms what was seen within the profile plot. 

 

 

 



REPEATED MEASURES FACTORIAL ANOVA 

 

This study is looking at ratings of ‘mock’ adverts. Participants all viewed nine adverts over the space of 3 

weeks and thus the study is completely repeated measures. The two IVs are: drink (beer, wine, water) 

and imagery (positive, neutral and negative). The DV is rating of liking on a scale of -100 (dislike very 

much) through 0 (neutral) to 100 (like very much).    

 

 

 

 For repeated measures factorial ANOVA 

(just as one way ANOVA) the first step is 

the ‘define dialogue’ 

You will need to define both IV’s and 

provide the number of levels it has.  

In this case both drink and imagery have 

3 levels. 



 

 

 Within the main dialogue window you need to place the 2 IV’s and all the levels across to the 

‘Within-Subjects Variables.  

Within this main dialogue box you could also have a Between Subjects Factor (for mixed 

factorial design (see later) 

Additionally you can add a covariate 



 

. 

 

 

Repeated Measures Options: 

As before select all the IV’s and the 

interaction effect and place into 

display means. 

Tick descriptive and estimates of 

effect size (homogeneity of variance 

as this is within) 

For within factors post hoc tests are 

asked for here instead. There are a 

lot less options. Books recommend 

Bonferroni or Sidak. LSD has very 

little control over family wise error 

This box is your contrasts dialogue box. In 

this case it would be interesting to use 

water and neutral as our base line 

categories so we tick ‘last’ as our reference 

category.  

You should select simple for each IV for this 

contrast. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AS BEFORE 



REPEATED MEASURES FACTORIAL ANOVA OUTPUT 

 

 

This box just tells you all the levels in 

the study. 

In this study we have  

3 drinks: Beer, Wine, and Water  

And 3 Images: Positive, Neutral, and 

negative.  

Interactive descriptive statistics  



 

 

 

 

 

 

This box is not really needed 

Mauchly’s test of sphericity: we are now aware that the Homogeneity of variances is 

important within between group statistics many people assume this isn’t an issue in 

repeated measures. This is not the case therefore the assumption of sphericity can be 

likened to the assumption of homogeneity of variance. Sphericity is more a general 

condition of compound symmetry which holds true when both variances across 

conditions are equal and the covariance’s between pairs of conditions are equal. 

Sphericity thus refers to the equality of variances of the differences between treatment 

levels. So if you take each pair of treatment levels, and calculate the differences 

between each pair of scores, then it is necessary that these differences have equal 

variances. You need to have at least 3 conditions for sphericity to e an issue. 

 



 

This is the output box of interest.  

Although you can read the sphericity assumed line when you have not violated sphericity text books 

now recommend that you always read Greenhouse – Geisser.  

You need to report three things: 
Main effect of variable 1 (drink) 
Main effect of variable 2 (imagery) 
Interaction effect 
For each of these you will need to report the error df. 
Thus: 
 A 3 X 3 repeated measures ANOVA indicated a significant main effect of Drink: F (2, 38) = 5.106, p = 

.030, pη2 = .212; a significant main effect of imagery: F(2, 38) = 122.565, p < .001, pη2 = .866;  and a 

significant interaction: F (4, 76) = 12.155, p < .001, pη2= .474 
 

 

 

 



 

 

Simple contrasts were requested for both drink (for which  water was used as a control) and for imagery 

(for which neutral was used as a control). This table is the summary table for these results. The table is 

split into main effects and interaction effects, and each effect is split up into components of the 

contrast. So for the main effect of drink the first contrast compares level 1 (beer) against the base 

category (the last category: water). The result is significant but contradicts what was found in the post 

hoc tests. For the interaction contrasts the first contrast looks at level 1 of drink (beer) compared to 

level 3 (water), when positive imagery (level 1) is used compared to neutral (level 3). This contrast tells 

us that the increased liking found when positive imagery is used (in comparison to neutral) is the same 

for both beer and water. It is probably best to graph these and have a look. 

 

 

This box can be ignored unless you have a between subjects variable in a mixed design.  

 



 

Post hoc tests for ‘Drink’ 

They reveal a significant difference 

between 2 & 3 only 



 

 

Post hoc tests for ‘imagery’ 

They reveal significant differences 

between all conditions 



 

 



 

MIXED FACTORIAL ANOVA 

This study was focusing on whether looks or personality were more important during a speed dating 

process. Additionally the researcher wanted to know if there was a difference between genders as 

well. Therefore in this 3 X 3 X 2 mixed factorial ANOVA there were 2 within IVs both with 3 levels: 

looks (attractive, average and ugly) and charisma (high, average, and none); and one between 

measures IV: Gender. The DV was the rating of ‘how much you like to go on a proper date’ from 0% - 

100%. 

 

 

 

 



 

 

OUTPUT: The important boxes only  

 

 

 



 

Write up for the following design: 
Main effect of Looks 
Main effect Charisma 
Main effect of Gender (you get this form the between subjects box further down) 
Interaction terms for Looks * Gender 
Interaction term for Charisma * Gender 
Interaction term for Looks * Charisma 
3 way interaction term for Looks*Charisma*Gender 



 

 

 

 

 

This box provides the inferential results for the between subjects variable of Gender. 

 

 

 

 



 

Profile plots for the 3 way interaction 


