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Research Questions

RQ1: How do current state-of-the-art 
sentiment analysis tools compare 
against perceived developer sentiment 
in GitHub PRs with emoji?

RQ2: What elements of the PR page do 
developers spend most of their 
attention on when reading PRs with 
emoji in the context of analyzing 
sentiment?
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Our Contributions

• An eye tracking study conducted on GitHub PR 
pages where the developer can scroll and read 
through comments

• First realistic eye tracking study conducted on 
GitHub PR pages in the context of assessing 
perceived sentiment
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Pilot Study Design
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Dependent Variables 

• Developer perceived sentiment

• Developer agreement on tool 
output

• First Fixation Duration (FFD) *

• Single Fixation Duration (SFD) *

• Total Duration (TD) *

• Fixation Count (FC) *

• Adjusted Fixation Duration (AFD)
* Adapted from C.  M.  Robus,  C.  J.  Hand,  R.  Filik,  and  M.  Pitchford,  “Investigating effects of emoji on neutral narrative text: 
Evidence from eye movements and  perceived  emotional  valence,” Computers  in  Human  Behavior,  p.106361, 2020.

FFD SFD

TD

FC
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𝑎𝑑𝑗. 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 =
𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 ∗ 𝑡𝑜𝑡𝑎𝑙 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑠

𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝐴𝑂𝐼 𝑡𝑦𝑝𝑒



Results – How do current state-of-the-art sentiment analysis tools compare 
against perceived developer sentiment in GitHub PRs with emoji?
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Results – Tool Oddities

9

“Ah you’re totally right. 
If only I could type. ”
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Results – More Tool Oddities
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“It is – good catch, thanks! 
(This will allow me to drop 
the <code> tags and just 
use backticks )“

“Agreed on the <code> 
to <kbd> change ”

to <kbd>
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Results – More Tool Oddities
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“Since I’m new to these APIs – I’m 
not really sure what would work 
best, but having a 
mergeIntersectingSelections 
method on Slections themselves 
sounds like a good idea to me. 

“See #3433 (comment) for some 
notes on this (the comment was 
hidden by another commit I 
needed to make to make 
coffeelint happy). 
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Results – What elements of the PR 
page do developers spend most of their 
attention on when reading PRs with emoji 
in the context of analyzing sentiment?
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Emoji vs. Comments
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𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑓𝑖𝑥𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛

=
𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 ∗ 𝑡𝑜𝑡𝑎𝑙 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑠

𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝐴𝑂𝐼 𝑡𝑦𝑝𝑒
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Final 
Observations

Replication Package
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Emoji vs. Comments
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𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑓𝑖𝑥𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛

=
𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 ∗ 𝑡𝑜𝑡𝑎𝑙 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑠

𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝐴𝑂𝐼 𝑡𝑦𝑝𝑒



Results – More Tool Oddities

17SEmotion Workshop         May 31, 2021



Threats to Validity

• There may not be enough repositories used for the study to be 
representative of all of GitHub.
• To mitigate this threat, all projects are active and have at least 100 stars so 

that smaller repositories such as abandoned personal projects are not 
selected.

• In order to provide consistency and ease of replication for the study, 
all sentiment analysis tools are run with out-of-the-box default 
settings, despite multiple settings and parameters being available for 
each.

• Settings customized for the data of this study can negatively affect the 
accuracy of developer comments not included in the study.
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Related Work

• Novielli et al. emphasized the domain-dependent nature of sentiment 
analysis by running 100 Stack Overflow questions through 
SentiStrength. 

• Huq et al. conducted a statistical study on GitHub PRs to see the 
difference in sentiment based on whether or not a PR introduced a 
Fix-Inducing Change (FIC), or code that introduces bugs to a given 
system

• Lu et al. aimed to determine how other developers interpret these 
already written issues, PRs, and comments using text representation 
learning methods to determine an emoji's possible meaning.
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