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Introduction 

 Two-way means that there are 2 IVs (categorical) 

 

 Between-groups – different participants in each 
group 

 

 The advantage of 2-way ANOVA: 

 Test the “main effect” for each IV  

 Possibility of an “interaction effect” (when the effect of 
one IV  on DV depends on the level of a second IV) 

 E.g. the influence of age on criminal thinking is different for violent 
and non-violent offenders. For violent offenders criminal thinking 
may increase with age 



Assumptions 

 Independence of observations – observations must not 
influenced by any other observation (e.g. behaviour of each 
member of the group influences all other group members) 

 

 Normal distribution 

 

 Random Sample (difficult in real-life research)  

 

 Homogeneity of Variance – variability of scores for each 
of the groups is similar.  
 Levene’s test for equality of variances.  

 You want non significant result (Sign. greater than .05) 



Two-way between groups ANOVA 

 Research Question: 

 What is the impact of age and type of criminal 
(violent and non-violent offenders) on criminal 
thinking style? Does criminal type moderate the 
association between age and criminal thinking 

 You need: 

 2 categorical IVs (age groups, type of criminal) 

 1 continuous DV(criminal thinking) 



SPSS procedure for two-way between 
groups ANOVA 

 From the menu at the top of screen click on Analyze, then select 
General Linear Model, then Univariate 



SPSS procedure for two-way between 
groups ANOVA 

 Click on DV (criminal thinking) and move into Dependent List 
box 

 Click on 2 IVs (age groups, type of criminals) and move into Fixed 
Factors box 



 Click Options, and click Descriptive Statistics, Homogeneity 
test, Estimates of effect size 

 Click Continue  

SPSS procedure for two-way between 
groups ANOVA 



 Click on Post Hoc. From Factors – choose the IVs (age, criminal 
type) and move into Post Hoc Test for section. Select Tukey 

 Continue 

SPSS procedure for two-way between 
groups ANOVA 



SPSS procedure for two-way between 
groups ANOVA 

 Click on Plots 

 

 Horizontal box – IV with 
the most groups (age) 

 

 Separate Lines – another 
IV (criminal type) 

 

 Click Add 

 

 Continue and OK 



Interpretation of SPSS output 

 Descriptives Statistics 

  

 Levene’s Test of Equality 
of Error Variances – tests 
homogeneity of variances. The 
Sig. should be non significant 
(Sig. = .370) 

 

 If Sig. less than .05 you need 
to consult the table Robust 
Tests of Equality of Means 

 

Descriptive Statistics 

Dependent Variable:Criminal Thinking 

Age Type of Criminals Mean Std. Deviation N 

1 18 - 25 1.00 NonV 33.8974 6.96153 39 

2.00 Violant 32.6452 6.89709 31 

Total 33.3429 6.91121 70 

2 26 - 35 1.00 NonV 29.8000 7.93845 85 

2.00 Violant 28.8182 9.01490 44 

Total 29.4651 8.29914 129 

3 36 and more 1.00 NonV 28.2642 8.77530 53 

2.00 Violant 29.8772 8.03135 57 

Total 29.1000 8.39829 110 

Total 1.00 NonV 30.2429 8.21741 177 

2.00 Violant 30.1742 8.20026 132 

Total 30.2136 8.19683 309 

 
 

Levene's Test of Equality of Error Variances
a
 

Dependent Variable:Criminal Thinking 

F df1 df2 Sig. 

1.082 5 303 .370 

Tests the null hypothesis that the error variance 

of the dependent variable is equal across 

groups. 

a. Design: Intercept + Age + TypCrim + Age * 

TypCrim 

 

 
 



Interpretation of SPSS output 

 Interaction Effects – Does the influence of age on criminal thinking 
depend on whether you are a violent or non-violent offender? 

 

 If Sig. value is less or equal to .05 – significant interaction  

 

 In our example – there is no significant difference in the effect of age on 
criminal thinking for violent and non-violent offenders (Sig. = .380) 

 

Tests of Between-Subjects Effects 

Dependent Variable:Criminal Thinking 

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model 1020.629
a
 5 204.126 3.144 .009 .049 

Intercept 260861.212 1 260861.212 4017.681 .000 .930 

Age 883.047 2 441.524 6.800 .001 .043 

TypCrim 2.995 1 2.995 .046 .830 .000 

Age * TypCrim 126.035 2 63.017 .971 .380 .006 

Error 19673.274 303 64.928    

Total 302768.000 309     

Corrected Total 20693.903 308     

a. R Squared = .049 (Adjusted R Squared = .034) 

 

 

Interaction line 



Interpretation of SPSS output 

 Main effect – simple effect of one IV on DV 

 If Sig. value is less or equal to .05 – significant effect for that IV  

 In our example – Age Sig. = .001; TypCrim Sig. = .830  

 Violent and non-violent offenders do not differ in terms of their criminal 
thinking, however there is a difference in scores for young, middle and 
older offenders 

 Effect size – check Partial Eta Squared =.043 (difference in mean 
values is very small) 

 

Tests of Between-Subjects Effects 

Dependent Variable:Criminal Thinking 

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model 1020.629
a
 5 204.126 3.144 .009 .049 

Intercept 260861.212 1 260861.212 4017.681 .000 .930 

Age 883.047 2 441.524 6.800 .001 .043 

TypCrim 2.995 1 2.995 .046 .830 .000 

Age * TypCrim 126.035 2 63.017 .971 .380 .006 

Error 19673.274 303 64.928    

Total 302768.000 309     

Corrected Total 20693.903 308     

a. R Squared = .049 (Adjusted R Squared = .034) 

 

 

Main effect 
lines 

Effect size 



Interpretation of SPSS output 

 Post-hoc tests (Tukey Honestly Significant Difference)– where are these 
differences? 

 If Sig. value < .05 – significant difference 

 In this example – significant difference between young and middle 
offenders (Sig. = .004) and young and older offenders (Sig. = .002)  

 

 

Multiple Comparisons 

Criminal Thinking 

Tukey HSD 

(I) Age (J) Age 

Mean 

Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

1 18 - 25 2 26 - 35 3.8777
*
 1.19619 .004 1.0604 6.6951 

3 36 and more 4.2429
*
 1.23199 .002 1.3412 7.1446 

2 26 - 35 1 18 - 25 -3.8777
*
 1.19619 .004 -6.6951 -1.0604 

3 36 and more .3651 1.04574 .935 -2.0979 2.8281 

3 36 and more 1 18 - 25 -4.2429
*
 1.23199 .002 -7.1446 -1.3412 

2 26 - 35 -.3651 1.04574 .935 -2.8281 2.0979 

Based on observed means. 

 The error term is Mean Square(Error) = 64.928. 

*. The mean difference is significant at the .05 level. 

 

 



Presenting results 

 A two-way between groups analysis of variance was conducted to 
explore the impact of type of criminals and age on levels of criminal 
thinking style. Offenders were divided into three groups according 
their age (young offenders 18-25; middle aged offenders 26-35; and 
older offenders 36 and above). The interaction effect between type 
of criminals and age was not statistically significant F (2, 303) = .97, 
p > .05. There was a statistically significant main effect for age F (2, 
303) = 6.80, p < .05; however, the main effect was small (partial eta 
squared = .04). Post-hoc comparisons using the Tukey HSD test 
indicated that the mean score for the young offenders (M = 33.34, 
SD = 6.91) was significantly different from middle aged (M = 29.47, 
SD = 8.30) and older offenders (M = 29.10, SD = 8.40). The middle 
aged offenders did not statistically differ from older offenders in 
terms of criminal thinking style. The main effect for type of 
criminals did not reach statistical significance F (1, 303) = .05, p > 
.05.  



Presenting results 

 Plots 

 


