
DS manipulations largely involve spatial ability.
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Motivation

What is going on in your brain when you are dealing with code? 
Is coding like doing math? Or processing natural languages?

Data Structures vs. Spatial Ability [ICSE’19      ]

Code Writing vs. Prose Writing [ICSE’20]

Is being good at writing 
associated with being a good 
software developer? - Unlikely!

Biases in Code Review: Human vs. Machine [FSE’20]
Code LR  > Prose LR Code FITB  > Prose FITB

Do human brains represent data structures 
like 3D objects? - Yes!

fMRI Eye-trackingfNIRS

● Systematically ● Objectively ● Rigorously 

● First time use both fMRI and fNIRS in SE
● List/array, tree operations vs. mental rotations

Humans’ perceptions can be unreliable.

Human brains work even harder for more 
difficult DS tasks compared to mental rotations. 

● fMRI and bespoke keyboard
● Fill in the Blank (FITB) tasks and Long Response (LR) tasks 
Code writing: top-down control, memory, planning, spatial ability
Prose writing: language-related regions

Can we answer these questions at all?

Are there biases on gender and identities 
in code review? - Yes! 
● Deception, fMRI and eye-tracking
● Controlled code quality
● Women, men, and machines (tools)
Universal biases exist in how humans 
treat code reviews as a function of the 
reviewers’ gender and apparent author:
neurologically, visually, behaviorally. 


