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Process improvement is 

important but…
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The Scientific Method
Ask a Question

Do Background Research

Construct a Hypothesis

Test Hypothesis, Collect Data

Analyze Data, Conclusions

Report Results
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On Experimentation
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Lightweight Experiments

• Focus on a single question

• Divide work, not teams

• Release!

• Use the data you have

• Statistical significance is overrated

• Retrospectives get immediate value
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One Year Ago…
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Master of Software Engineering 

Studio Timeline

Aug. Jan. May Aug. Dec.

Team Building, 
Problem 

Definition

Architecture,
Prototyping,
Environment

Construction, 
Releases

Reflection, 
Maintenance

9 Hours/week 12 Hours/week 48 Hours/week 12 Hours/week

Academic and client deliverables are made 
throughout the 16 month program.
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Available from: http://www.cert.org/sse/square-tool.html
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We decided to use XP but…
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Pair 

Programming

Program Alone,

Inspection
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Findings from Academic Research

• Pair Programming requires between 15% 
and 60% more effort than programming 
alone.

• Pair Programming is between 20% and 40% 
faster than programming alone.

• Pair Programming produces code with about 
the same quality as programming alone with 
inspection.
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Concerns with Academic Research

Temporary groups – not “true” teams

Undergrads – not experienced engineers

“Toy” Projects – one and done, no client
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Our Hypothesis

We should be able to approximately 

reproduce results from previous 

academic experiments.
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Lightweight Experiments

• Focus on a single question

• Divide work, not teams

• Release!

• Use the data you have

• Statistical significance is overrated

• Retrospectives get immediate value
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Experiment Plan
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Team B

Experiment Groups

Team A

Experiment GroupControl Group
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Use 
Cases

Experiment Groups

Use 
Cases

Experiment GroupControl Group
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Experiment Planning Process

Product Backlog Iteration Backlog
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Experiment Planning Process

Product Backlog Iteration Backlog

“Paired” Group

“Alone” Group
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Who does the work?

19Michael Keeling – http://neverletdown.net 



20Michael Keeling – http://neverletdown.net 



Lightweight Experiments

• Focus on a single question

• Divide work, not teams

• Releases!

• Use the data you have

• Statistical significance is overrated

• Retrospectives get immediate value
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Metrics and Data

• Metrics

– Effort paired vs. alone

– Duration paired vs. alone

– Escaped defects paired vs. alone (inspection)

– Discovered issues paired vs. inspection

• Data collection

– Leverage existing practices

– Guidance from Team Software Process

– Had to get creative…
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Real-time Defects Tally Sheet

23Michael Keeling – http://neverletdown.net 



24

Added
“Co-Pilot” Field
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Lightweight Experiments

• Focus on a single question

• Divide work, not teams

• Releases!

• Use the data you have

• Statistical significance is overrated

• Retrospectives get immediate value
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Effort vs. Actual Size of Features
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Average Development Speed

(Lower is Slower)
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Average Development Cost

(Lower is Cheaper)
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Comparing Escaped Defects
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Pair Programming Programming Alone

More escaped defects / 

method LOC

Fewer escaped defects / 

method LOC

Higher Correlation

(More predictable)

Lower Correlation

(Less predictable)
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Qualitative Observations

Pair
Programming

Programming 
Alone, Inspection

Primary 
Focus

Create working 
code

Find issues

Fixing 
Issues

Easy, issues in 
context

Frustrating, long 
turnaround time

Knowledge
Sharing

Code-level details System-level
concerns
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Lightweight Experiments

• Focus on a single question

• Divide work, not teams

• Releases!

• Use the data you have

• Statistical significance is overrated

• Retrospectives get immediate value
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Stick with Pair Programming
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Faster,

Cheaper,

More Predictable
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Cost of the Experiment
Experiment

1%

Other 
Iteration 
Activities

99% (1400 Hours)

(8 Hours)

3, Two Week Iterations 33



On Experimentation
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What else can we learn?

• User stories vs. use cases

• Estimation techniques

• Unit testing vs. inspection

• Design practices

• More…?

Share what you learn and help grow our 
understanding of software engineering!
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Thank you!

Michael Keeling

mkeeling@neverletdown.net

http://neverletdown.net
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Full project archive available online:

http://dogbert.mse.cs.cmu.edu/MSE2009/Projects/SquareRoot/
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