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Motivation
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Dijkstra might be right.

However, readers may take it in a different way and become really 
concerned…
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Suggested 
Answer:
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● Medical imaging: fMRI
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High-level Question
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● Are code writing and prose writing similar neural 
activities? Is being good at writing associated with 
being a good software developer?
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Outline
● Motivation
● High-level question
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● Experimental design
● Results
● Conclusions
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● Magnetic interference
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● Physics
● Design

● Contrast setup
● Solution:

○ Two-by-two contrast task design

Challenges
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● Two-by-two contrast task design
○ Code writing vs. Prose writing
○ Fill in the blank (FITB) vs. Long response (LR)

Experimental Design
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● Two-by-two contrast task design
○ Code writing vs. Prose writing
○ Fill in the blank (FITB) vs. Long response (LR)

● Source
○ Code: Turing’s Craft
○ Prose: Scholastic Assessment Test (SAT)

Experimental Design
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● Recruitment
○ 30 participants

● 20 male vs. 10 female
● 27 undergraduate vs. 3 graduate

● Tasks
○ Four randomized blocks

● Code FITB: 17
● Code LR: 9
● Prose FITB: 17
● Prose LR: 9

Results
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● Data analysis: we need to be careful
○ Spurious correlation or false discovery from multiple comparisons

Results
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● RQ1: Do self reports claim code writing is like prose writing?
● RQ2: Does the brain treat code writing like prose writing?
● RQ3: What low-level features explain code and prose writing?
● RQ4: What high-level features explain code and prose writing?

Results
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● RQ1: Do self reports claim code writing is like prose 
writing?
○ 38.5% reported similarity between prose and code 

writing

Results
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● RQ2: Does the brain treat code writing like prose writing?

Results
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● RQ2: Does the brain treat code writing like prose writing?
○ Significant and widely-distributed difference in neural 

activity
● More than 10 brain regions (Broadmann Areas)

Results

Code  > Prose
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● RQ3: What low-level features explain code and prose writing?
○ Low-level: code writing requires more in parts of the brain associated with 

top-down control, planning, and categorization
● RQ4: What high-level features explain code and prose writing?

Results
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● RQ3: What low-level features explain code and prose writing?
○ Low-level: code writing requires more in parts of the brain associated with 

top-down control, planning, and categorization
● RQ4: What high-level features explain code and prose writing?

○ High-level: prose writing requires more in parts of the brain associated with 
language; code writing involves more in attention, memory, planing, and 
spatial ability.

Results

Code FITB  > Prose FITB Code LR  > Prose LR
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Summary
● First fMRI study of code writing

● Bespoke fMRI-safe QWERTY keyboard
● Controlled, contrast-based experiment

● Main result: All analysis of all code writing tasks against prose writing tasks 
showed distinct neural mechanisms

● At a more granular level:
● Code FITB > Prose FITB: top-down control, planning, categorization
● Code LR > Prose LR: code involves more of the right hemisphere (spatial ability, planning) 

prose involves more canonical left hemisphere (language production)

● Discussion
● Pedagogy; Workforce retraining; Encouraging more diverse participation in computer science
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