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Subjects & Objects

Components and defects:

4 concurrent components (Java)
8 seeded and 2 prior defects

O O O

4 of the 10 defects only detectable by inspection of the code
16 COMP3402 students (90 min session):

[0 training (15 minutes)
[0 defect detection (60 minutes)
[0 debriefing

6 of the 10 defects reported by the automated static analysis tools
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m defects
m time of detection
m duration of TestCon step (if applicable)
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® motivation
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Using Spearman rank-correlation test for ordinal values

No correlation between motivation (r=0.344) and effectiveness

No correlation for self-perceived mastery of V&V technology (r=0.059
Jlint and r=0.111 FB) and effectiveness
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Threats to Validity

Internal:

[0 convenience sample (motivation did not influence performance) (-)
[0 examination-like environment (-)

[0 consistent training (+)

External:

[0 not random sample of software engineers (-)

[0 small components (-)

[ limit of 60 minutes (-/+)

[0 defects ensure that TestCon was evaluated (+)
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Conclusion:

[1 percentage of defects and false positives and time repeatable and
have high validity (+)

[0 motivation and perceived mastery of the V&V technology do not
have high validity (recorded after application like K&L) (-/+)

Construct:

[0 effectiveness and efficiency are common measures in evaluation
of V&V technology (+)
[J motivation and perceived mastery have been used in prior studies

(+)
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Automated static analysis tools

[]

L]
L]

Improve defect detection effectiveness (percentage of defects
detected)

Speed up TestCon

participants may become overly dependent on tools

TestCon and Automated Static Analysis tools

[

1 O

Improve defect detection effectiveness by reducing the amount of
false positives detected

Inform practitioner

Efficiency not improved, possibly due to size of components
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Study is not performed in isolation

[J context of past and future related studies

Guide research and encourage replication

[J overcome threats to validity of past studies

Information and analysis gained despite small size of study

[0 dependence on tools can occur despite process conformance
[0 effectiveness is improved with respect to false positives

Effect size for percentage of defects detected that were false positives
was accurate
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Lower statistical significance

Effect size for percentage of defects detected was actually smaller

he Experiment : than expected (more subjects required for future studies with the same
— significance)
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Empirical studies are costly therefore maximising information gained is
important
Maximise information gained through:

[J gap analysis
[0 power analysis
[J being economical (reducing preparation and execution costs)

Study supports combination of V&V technologies for concurrent
components with empirical evidence

Overcome limitations of single study to encourage empiricism in new
contexts
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