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Highlights: 

 A comprehensive study, involving quantitative analysis across several metrics, 

qualitative data analysis and eye-tracking, investigating the role of information 

visualisation in Bayesian reasoning was performed. 

 We found that even people with high numeracy found the mammography problem 

difficult to understand. 

 The format in which the information is presented does not significantly affect 

participants’ ability to provide a completely correct answer. 

 A new metric of performance was developed which provided a deeper understanding 

of the reasoning process, and the way in which the visual presentation of information 

affects it.  

 When the information was presented in the tree and Venn diagram formats, people 

were better at identifying at least some parts of the relevant information, than when it 

was presented in the text-only or icon array formats. 

 Moreover, trees led to faster responses, and were preferred by participants. 

 The eye tracking data show that people looked in the right places for longer when the 

information was displayed with the Venn than when it was displayed with Tree. 

 Base rate of the information affected performance. The magnitude of the error 

generated when estimating the correct value is not affected by Information Format, it 

does vary according to Base Rate. 

 Participants did not like legends, suggesting that representation of complex problems 

involving relationships between variables should ideally reduce if not eliminate the 

presence of legends. This correlated with eye-tracking data, showing that extensive 

time was spent on legends and little time was spent on the actual graph.  

 Performance was poor when the format presented included the graphical encoding of 

frequencies (as found in scaled Venn diagrams and icon arrays). People also disliked 

this formats.   

 Our results support the nested-set hypothesis of Baysiean reasoning.  
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