
ONE-WAY BETWEEN 
GROUPS ANALYSIS OF 

VARIANCE (ANOVA) 
 

DANIEL BODUSZEK 

d.boduszek@interia.eu              www.danielboduszek.com 



Presentation Outline 

 Theoretical Introduction 

 Types of One-Way ANOVA  

 Between-groups 

 Repeated measures 

 One-way Between groups ANOVA 

 Introduction 

 Assumption 

 SPSS procedure 

 Presenting results 

 

 



Introduction 

 ANOVA compares the variance (variability in scores) 
between different groups with the variability within each 
of the groups 

 

 An F ratio is calculated  - variance between the groups 
divided by the variance within the groups 

 

 Large F ratio = more variability between groups than 
within each group. 

 

 Significant F test = reject the null hypothesis 
(population means are equal) 



Two types of One-Way ANOVA 

 One-Way Between Groups ANOVA 
 

 Different participants or cases in each of the 
group 

 

 Repeated Measures ANOVA 
 

 The same participants measured under different 
conditions (or at different points of time) 



One-Way Between Groups ANOVA 

 It is used when you have one IV (categorical) 
with three or more levels (groups) and one DV 
(continuous). 

 

 Research Question: 

 Is there a difference in Criminal Thinking scores 
for young, middle-aged, and mature offenders? 

 IV = three age categories of offenders 

 DV = Criminal Thinking scores 



One-Way Between Groups ANOVA 

 One-Way ANOVA will indicate whether there 
are significant differences in the mean scores 
on the criminal thinking across the 3 age 
groups. 

 

 Post-hoc tests can then  be used to find out 
where these differences lie 



Assumptions 

 Independence of observations – observations must not 
be 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) 



SPSS procedure for One-Way between-
groups ANOVA 

 From the menu at the top of screen click on Analyze, then select 
Compare Means, then One-Way ANOVA 



SPSS procedure for One-Way between-
groups ANOVA 

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



 Click on categorical IV (age) and move into Factor box 

SPSS procedure for One-Way between-
groups ANOVA 



 Click Options, and click Descriptive, Homogeneity of 
variance test, Brown-Forsythe, Welch and Means Plot 

 For Missing Values – Exclude cases analysis by analysis. Click 
Continue  

SPSS procedure for One-Way between-
groups ANOVA 



 Click on Post Hoc. Click on Tukey.  

 Continue and then OK. 

SPSS procedure for One-Way between-
groups ANOVA 



Interpretation of SPSS output 

 Descriptives  

 

 

 

 

 Test for homogeneity of variance – variance in scores is the 
same for each of three groups (Sig. = .316) 

 

 

 

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

 

Descriptives 

Criminal Thinking 

 
N Mean Std. Deviation Std. Error 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 

1 18 - 25 70 33.3429 6.91121 .82605 31.6949 34.9908 14.00 44.00 

2 26 - 35 129 29.4651 8.29914 .73070 28.0193 30.9109 8.00 44.00 

3 36 and more 110 29.1000 8.39829 .80075 27.5129 30.6871 10.00 43.00 

Total 309 30.2136 8.19683 .46630 29.2961 31.1311 8.00 44.00 

 

 

Test of Homogeneity of Variances 

Criminal Thinking 

Levene Statistic df1 df2 Sig. 

1.156 2 306 .316 

 
 



Interpretation of SPSS output 

 ANOVA table 
 There is significant difference 

between age groups (p = .001) 

 

 

 Multiple Comparisons 
table (post hoc test) – check for 

* in Mean Difference box. 

 

 There is a significant difference between 
“18-25” and “26 – 35”; and between “18-
25” and “36 and more”.  

 Who scored higher? – Check 
Descriptives table 

 

ANOVA 

Criminal Thinking 

 Sum of Squares df Mean Square F Sig. 

Between Groups 894.138 2 447.069 6.909 .001 

Within Groups 19799.764 306 64.705   

Total 20693.903 308    

 

 

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 3.87774
*
 1.19413 .004 1.0654 6.6901 

3 36 and more 4.24286
*
 1.22987 .002 1.3463 7.1394 

2 26 - 35 1 18 - 25 -3.87774
*
 1.19413 .004 -6.6901 -1.0654 

3 36 and more .36512 1.04394 .935 -2.0936 2.8238 

3 36 and more 1 18 - 25 -4.24286
*
 1.22987 .002 -7.1394 -1.3463 

2 26 - 35 -.36512 1.04394 .935 -2.8238 2.0936 

*. The mean difference is significant at the 0.05 level. 

 

 



Interpretation of SPSS output 

 Means Plots 

 



Calculating effect size 

 Information for calculation of effect size is provided in 
the ANOVA table 

 

 The formula is: 

 Eta squared = Sum of squares between groups 
divided by Total sum of squares 

 Eta squared = 894.138/20693.903 = .04 

 According to Cohen (1988) 

 .01 = small effect 

 .06 = medium effect 

 .14 = large effect 



Presenting results 

 A one-way between groups analysis of variance was conducted to 
explore the impact of age on criminal thinking style scores. 
Participants were divided into three groups according to their age 
(young offenders = 18-25; middle aged offenders = 26-35; and 
mature offenders = 36 and above). There was a statistically 
significant difference at the p < .001 level in criminal thinking 
scores for three age groups F (2, 306) = 6.91, p < .001. Despite 
reaching statistical significance, the actual difference in mean 
scores between groups was quite small. The effect size, calculated 
using eta squared, was .04. Post-hoc comparisons using the Tukey 
HSD test indicated that the mean score for young offenders (M = 
33.34, SD = 6.91) was significantly different from middle aged 
offenders (M = 29.47, SD = 8.30) and mature offenders (M = 29.10, 
SD = 8.20). There was no statistically significant difference in mean 
scores between middle aged offenders and mature offenders. 


