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What	causes	defects?

• Conducted a study to examine common breakdowns in 
programmer’s cognition 

• Observed 4 novice developers for 90 - 215 mins ea. 
working on tasks with Alice programming environment 

• Identified and categorized breakdowns to understand 
their causes
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Debugging time, errors, & breakdowns
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Frequency of breakdowns by information 
type
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Some frequent causes of defects

• Breakdowns in in implementing expressions (33%) 
• Often difficult to craft boolean expressions 

correctly 
• Breakdowns in debugging (18%) 

• Often generated only a singled incorrect 
hypothesis about cause of error (biased 
reviewing) 

• Breakdowns in reuse (7%) 
• Pasted code without adequately adapting it to 

context
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Questions for discussion
• Overall reaction to the paper 

• How might these results differ for professional 
developers? 

• How useful are these results in understanding 
causes of defects? 

• What are the design implications for tools from 
these findings?
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