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author reviewers

code 
review • About 70% of developers 

spend 2 to 8 hours a week 
reviewing code. 
[Stack Overflow Dev Survey 2019]


• In 2021, 170M pull requests 
have been merged in GitHub. 
[The 2021 State of the Octoverse]


• Most (possibly all) code 
changes at Google, Meta, and 
Microsoft are reviewed.

extremely widespread
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• relevance, simplicity, 
innovation, & interdisciplinarity


• focus on:


• tooling for people


• developers' behavior


• cognitive aspects


• collaboration


• education & training

zest's take on code review

z urich

e mpirical

s oftware engineering

t eam

author reviewers

code 
review
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tools



code review

Files are ordered linearly and 
alphabetically.


Could this choice have an effect 
on code review's results?

How would you test 
this hypothesis?



an observational study



an observational study
Comments as proxy for reviewers' activity

What (else) could affect the 
number of comments on files 
(i.e., confounding factors)?

• change size

• test files

• number of participants

• bots

• threads

• ... ?


• big data matters
M. D'Ambros  

CodeLounge@SI



an observational study

We analyzed ~200K pull requests 
from 138 popular GitHub projects 
(Java-based with > 1k stars)...


... and saw this.
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an observational study

We analyzed ~200K PRs 
from 138 popular GitHub projects 
(Java-based with > 1k stars)...


... and saw this.
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1) where is the error?


2) does it hold with statistics?

what are the 
limitations of an 

observational study?

Comments as proxy for reviewers' activity
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a controlled experiment
a.k.a. the gold standard for causal inference

main ingredients


• randomization


• control


• manipulation

lessons learned


• the perfect experiment is 
often infeasible, but it's a good 
reference point


• it's ok to trade-of some 
realism to increase the visibility 
of the effect


• more participants is better 
than better participants



a controlled experiment
design



a.java

e.java

b.java

c.java

d.java

a controlled experiment
design



participants participants

b.java

c.java

d.java

a.java

e.java

a.java

b.java

c.java

d.java

e.java

a controlled experiment
design



participants participants

b.java

c.java

d.java

a.java

e.java

e.java

d.java

c.java

a.java

b.java

a controlled experiment
design



a controlled experiment

Closing page

Code review task

Random assignment to a treatment

{File 2, File 3, File 4}

File 1 File 1 File 5 File 5

File 1 File 1File 5 File 5

{File 4, File 3, File 2}

Post-review     
questionnaire!

Welcome Page

Demographics

Welcome!

File 1

aspects to consider


• experiment platform


• objects


• changes


• bugs


• confounding factors


• participants


• consent


• recruiting

design
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aspects to consider


• experiment platform


• objects


• changes


• bugs


• confounding factors


• participants


• consent


• recruiting

a controlled experiment

finding the right objects is an art...


you need to pilot your experiment!


15 participants (using RITE)

design
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Rapid Iterative Testing & Evaluation
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how do we know if 
they found the bug?



aspects to consider


• experiment platform


• objects


• changes


• bugs


• confounding factors


• participants


• consent


• recruiting

a controlled experiment

What could be 
confounding factors?

design
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• experiment platform


• objects


• changes
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• confounding factors


• participants


• consent
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a controlled experiment

confounding factors we considered


• time


• interruptions


• practice


• experience


• education level

design
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• experiment platform


• objects
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• participants
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a controlled experiment

How many 
participants do 

we need?

design



aspects to consider


• experiment platform


• objects


• changes


• bugs


• confounding factors


• participants


• consent


• recruiting

a controlled experiment

How many 
participants do 

we need?
compute it with Power Analysis


• you need some ideas of what 
effect to expect


• find more info in this amazing 
book: https://lakens.github.io/
statistical_inferences/


• go beyond the value you found

design

https://lakens.github.io/statistical_inferences/
https://lakens.github.io/statistical_inferences/
https://lakens.github.io/statistical_inferences/


aspects to consider


• experiment platform


• objects


• changes


• bugs


• confounding factors


• participants


• consent


• recruiting

a controlled experiment

how to recruit participants


• personal network


• professional network


• social networks (X, LinkedIn, ...)


• reddit


• ...


be nice & offer donations if you can

design
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what to do


• filter out non-serious participants


• use the right statistics


• read Dr. Laken's book!


• conduct robustness testing

data analysis
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a controlled experiment

what to do


• filter out non-serious participants


• use the right statistics


• read Dr. Laken's book!


• conduct robustness testing

data analysis
What could be 

potential 
biases?



a controlled experiment

what to do


• filter out non-serious participants


• use the right statistics


• read Dr. Laken's book!


• conduct robustness testing

data analysis
potential problems we ruled out:


• participants’ groups are not 
homogeneous


• one defect might influence 
participants in finding the other 


• the defects are too easy/difficult


• a low number of participants 



a controlled experiment
results



participants participants

b.java

c.java

d.java

a.java

e.java

a.java

b.java

c.java

d.java

e.java

a controlled experiment
results



participants participants

b.java

c.java

d.java

a.java

e.java

e.java

d.java

c.java

a.java

b.java

a controlled experiment
results



participants participants

b.java

c.java

d.java

a.java

e.java

e.java

d.java

c.java

a.java

b.java

same likelihood of 
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(42%)
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results



participants participants
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an empirical study
sharing data & materials



what to use


• arxiv (pre-print)


• zenodo (data & materials)


• github


• yes, to maintain your tools!


• but do not use for archiving

an empirical study
sharing data & materials



an empirical study
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