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Why Human Aspects in Software 

Engineering?  

}Enhance decision making under uncertainty, so that 
managers can take decisions about efficient allocation of 
resources during any phase of the SDLC.  

}Which parts of software should be prioritized for testing? 

}Who should test/develop the most  

critical parts of software? 

}Who should fix the bugs in the most  

problematic parts of the software? 

}Who should/should not develop/ 

maintain the same source files? 

}Who should we hire as a developer/ 

tester/analyst/designer? 

  



Why Human Aspects in Software 

Engineering?  
}Peopleõs thought processes have a significant impact on software quality 

as software is analyzed, designed, tested, developed and managed by 

people. 

}While solving problems in daily life people use heuristics to solve 

problems.  When heuristics fail to produce a correct judgment, it results 

in a cognitive bias. 

} Heuristics employed in daily software engineer-                                                  

ing activities may also result in cognitive biases,                                

leading to defects. 

} Some common cognitive bias types: 

} confirmation bias 

} anchoring and adjustment 

} availability  

} representativeness. 

 

 

 

 

We focus on 
confirmation 
bias! 



}Confirmation bias is defined as the tendency of people to seek 

evidence to verify a hypothesis rather than seeking evidence to 

refute that hypothesis. 

Confirmation Bias in Software 

Engineering  

 



 

Confirmation Bias in Software 

Engineering  

}Due to confirmation bias, developers tend to perform unit 

tests to make their program work rather than to break 

their code. 

 

 

 

}During all levels of 

software testing, we must 

employ a testing strategy, 

which includes adequate 

attempts to fail the code to 

reduce software defect 

density.  

 

 

 

 



Methodology to Quantify Confirmation 

Bias  

Research Question 1: 

 

 

 

 

 

How can we identify  the  measures 
of confirmation  bias in relation  to  
software development process? 
 
 



Methodology to Quantify Confirmation 

Bias  

Challenge:  Quantifying confirmation 

bias to perform empirical analyses. 

 

Proposed Solution: 

Our methodology is an iterative 

process and it mainly consists of the 

following steps: 

1) Preparation of  the confirmation 

bias test 

2) Formation of the confirmation bias 

metrics set 

 

 



Confirmation Bias Test  

}Confirmation bias test consists 

of the following: 

}Interactive Test   

}based on òWasonõs Rule 

Discovery Taskó   

}Written Test 

}based on òWasonõs Selection 

Taskó 

 

Question Type No. of 

Questions 

Abstract Questions 8 

Thematic Questions 6 

SW development/ 

testing questions 

8 

TOTAL  22 

Written  Test Content 



Confirmation Bias Test  

}Wasonõs Rule Discovery Task 

Initially, subject is 
given three numbers, 
which conform to a 
simple rule  

Goal: Discover the correct rule  

 

 
Experiment Protocol:  

repeat until correct rule is 
announced   
     write down tree numbers &  
     reasons for choice;  
     receive feedback from tester;  
     if you are sure about the rule  
        announce the rule;  
     end 
     if you want to terminate  
        break;    %  terminated  
     end   
end 



Confirmation Bias Test  

}Wasonõs Selection Task:  

}Goal:  To find out which of the four cards should be 

turned over to test the validity of the statement given 

below: 

}ñIf there is a D on one side of the card, then        

it has a 3 on its other side.ò  

p 

q 
p Ą q 

p 
not- p 

q 
not- q 



Example: Wasonõs Rule Discovery Task 

in Relation to Unit Testing  

}Wasonõs Rule Discovery Task: 

}Subjects have a tendency to select 

many triples (i.e., test cases) that 

are consistent with their 

hypotheses and few tests that are 

inconsistent with them. 

 

}Observed Similarity with Functional (Black-box) Testing3:  

}Program testers may select many test cases consistent 

with the program specifications (positive tests) and a few 

that are inconsistent with them (negative tests). 

 

T:  Triples 

conforming to 

the correct rule  

H:  Set of  triples 

conforming to the 

hypotheses in 

subjectõs mind. 



Example: Wasonõs Rule Selection Task 

in Relation to Unit Testing  

} Example1:  Suppose you want to 

make sure that a program avoids 

dereferencing a null pointer by always 

checking before dereferencing.  

Someone tells you there are only 

four sections of code to be tested, 

and they have determined the 

following things about those sections: 

If a pointer is 

dereferenced, then it is 

checked for nullity. 

} Section A checks whether the pointer is null.  The pointer may or may not be 

dereferenced there. 

} Section B does not check whether the pointer is null.  The pointer may or may 

not be dereferenced there. 

} Section C dereferences the pointer. The pointer may or may not have been 

checked for nullity. 

} Section D does not dereference the pointer. The pointer may or may not have 

been checked for nullity. 

Which sections need to be investigated further? 

Stacy, W., & MacMillan, J. (1995). Cognitive bias in software engineering. Communication of the ACM,  38(6), 57ð63. 



Confirmation Bias Metrics Set  
Interactive Test Metrics  

Written Test Metrics  

é. Next step in definition of the 

metrics suite 



Confirmation Bias Metrics Set: Some 

Practical Results  

T
e

s
t 
S

e
v
e
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ty 

Bins of Problem Solving Steps Falsifier Verifier Matcher None 

Interactive Test Outcome: Hypothesis 

Testing Strategy 

Written Test Outcome: Reich and Ruthõs 

Falsifier/Verifier/Matcher Classification 

Group1*:  Developers of a GSM/Telecommunications company (29 subjects) 

Group 8*: Computer Engineering PhD candidates with minimum 2 years of development 

experience (36 subjects) 



Influence of Developersõ Confirmation 

Bias on Software Quality ðPart 1  

Research Question 2: 

 

 

 

 

How do confirmation  biases of 
developers  affect  software 
quality ? 



Influence of Developersõ Confirmation 

Bias on Software Quality ðPart 1  
}Dataset: 

 

 

 
 

}Steps of the Analysis: 

} Formation of developer groups 

} Estimation of developer groups                                     

confirmation bias metric values from individual values:  

 

}Measurement of defect rate for each developer group 

 

 Analysis of the Pearson correlation between developer 

groupsõ confirmation bias metrics and defect rates 



Influence of Developersõ Confirmation 

Bias on Software Quality - Part 1  

} Estimation of the correlation between developer groupsõ confirmation 

bias metrics (interactive test) and defect rates. 

}Results: 

Conventional effect  

sizes as offered by Cohen 

(Group1*) (Group8*) 
























