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Chapter 12:  Analysis of covariance, ANCOVA 

Labcoat Leni’s Real Research 

Space invaders 

Problem 

Muris, P., et al. (2008). Child Psychiatry and Human Development, 39, 469–480. 

 

 Anxious people tend to interpret ambiguous information in a negative way. 
For example, being highly anxious myself, if I overheard a student saying 

‘Andy Field’s lectures are really different’ I would assume that ‘different’ 
meant rubbish, but it could also mean ‘refreshing’ or ‘innovative’. In an 
ingenious study Peter Muris and his colleagues addressed how these 

interpretational biases develop in children. Children imagined that they were 
astronauts who had discovered a new planet. Although the planet was similar to Earth, some 
things were different. They were given some scenarios about their time on the planet (e.g., ‘On 
the street, you encounter a spaceman. He has a toy handgun and he fires at you …’) and the 
child had to decide whether a positive (‘You laugh: it is a water pistol and the weather is fine 
anyway’) or negative (‘Oops, this hurts! The pistol produces a red beam which burns your 
skin!’) outcome occurred. After each response the child was told whether their choice was 
correct. Half of the children were always told that the negative interpretation was correct, and 
the reminder were told that the positive interpretation was correct. 

Over 30 scenarios children were trained to interpret their experiences on the planet as 
negative or positive. Muris et al. then measured interpretational biases in everyday life to see 
whether the training had created a bias to interpret things negatively. In doing so, they could 
ascertain whether children learn interpretational biases through feedback (e.g., from parents). 

The data from this study are in the file Muris et al (2008).sav. The independent variable is 
Training (positive or negative) and the outcome was the child’s interpretational bias score 
(Interpretational_Bias) – a high score reflects a tendency to interpret situations negatively. It 
is important to factor in the Age and Gender of the child and also their natural anxiety level 
(which they measured with a standard questionnaire of child anxiety called the SCARED) 
because these things affect interpretational biases also. Labcoat Leni wants you to carry out a 
one-way ANCOVA on these data to see whether Training significantly affected children’s 
Interpretational_Bias using Age, Gender and SCARED as covariates. What can you conclude? 

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


DISCOVERING STATISTICS USING SPSS 

Solution 

To run this analysis we need to access the main dialog box by selecting 
. Select Interpretational_Bias and drag this variable to the 

box labelled Dependent Variable or click on . Select Training (i.e., the type of training that 
the child had) and drag it to the box labelled Fixed Factor(s), and then select Gender, Age and 
SCARED (by holding down Ctrl while you click on these variables) and drag these variables to 
the box labelled Covariate(s). The finished dialog box should look like this: 

 

In the chapter we looked at how to select contrasts, but because our main predictor 
variable (the type of training) has only two levels (positive or negative) we don’t need 
contrasts: the main effect of this variable can only reflect differences between the two types 
of training. The main output is as follows: 

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22
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First, notice that Levene’s test is non-significant, F(1, 68) = 1.09, p > .05, which tells us that 
the variance in interpretational bias scores was fairly similar in the two training groups. In 
other words, the assumption of homogeneity of variance has been met. 

In the main table, we can see that even after partialling out the effects of age, gender and 
natural anxiety, the training had a significant effect on the subsequent bias score, F(1, 65) = 
13.43. The means in the table tell us that interpretational biases were stronger (higher) after 
negative training. This result is as expected. It seems then that giving children feedback that 
tells them to interpret ambiguous situations negatively does induce an interpretational bias 
that persists into everyday situations, which is an important step towards understanding how 
these biases develop. 

In terms of the covariates, age did not have a significant influence on the acquisition of 
interpretational biases. However, anxiety and gender did. If we look at the parameter 
estimates table, we can use the beta values to interpret these effects. For anxiety (SCARED), b 
= 2.01, which reflects a positive relationship. Therefore, as anxiety increases, the 
interpretational bias increases also (this is what you would expect, because anxious children 
would be more likely to naturally interpret ambiguous situations in a negative way). If you 
draw a scatterplot of the relationship between SCARED and Interpretational_Bias you’ll see a 
very nice positive relationship. For Gender, b = 26.12, which again is positive, but to interpret 
this we need to know how the children were coded in the data editor. Boys were coded as 1 
and girls as 2. Therefore, as a child ‘changes’ (not literally) from a boy to a girl, their 
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interpretational biases increase. In other words, girls show a stronger natural tendency to 
interpret ambiguous situations negatively. This is consistent with the anxiety literature, which 
shows that females are more likely to have anxiety disorders. 

One important thing to remember is that although anxiety and gender naturally affected 
whether children interpreted ambiguous situations negatively, the training (the experiences on 
the alien planet) had an effect above and beyond these natural tendencies (in other words, the 
effects of training cannot be explained by gender of natural anxiety levels in the sample). 

Have a look at the original article to see how Muris et al. reported the results of this 
analysis – this can help you to see how you can report your own data from an ANCOVA. (One 
bit of good practice that you should note is that they report effect sizes from their analysis – as 
you will see from the book chapter, this is an excellent thing to do.) 
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