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Computational notebook

Computational notebook is a well-
known and well-adopted technology
in tasks related to data analysis
A Jupyter notebook can be a
central place for collaborative data
analysis.
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Kaggle
A cloud-based collaborative platform involving data analytics

tasks using a computational notebook in practices

Novice

A new user who
joins Kaggle

Contributor

A user who has
completed a profile
engaged with the

community and fully
explored the

platform of Kaggle.

Expert

A user who receives
 5 bronze medals

Master

A user who receives
 10 silver medals

Grandmaster

A user who receives
 15 gold medals
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Problem Statements

To what extent can the
notebook be considered
as a good quality
notebook

How can we distinguish
between notebooks
created by humans and
those generated by
GenAI?
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3GitHub. (n.d.). Generative AI and agentic workflows become ordinary engineering. https://github.blog/news-insights/octoverse/octoverse-a-
new-developer-joins-github-every-second-as-ai-leads-typescript-to-1/



RQ1

RQ2

Research Questions
What are differences between documentation and
code for human-written notebook?

What are the key differences between GenAI and
human-written data science notebooks?

What are the differences in code and documentation
between Gold-Medal and Non-Gold human-written
notebooks?

How do medal-winning human notebooks
compare to notebooks generated by GenAI models
(GPT-4, Llama, Gemini)?
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Data
Collection

Analyzed 465
medal-winning
notebooks from 3
most participant
Kaggle
competitions
(KGTorrent
dataset).

Generate GenAI
Notebooks Analyze Results

Methodology

Used 3 LLMs 
GPT-4.1
Llama 4 Maverick
Gemini 2.5 Pro
Review 

to generate 9
notebooks for the
same competitions
using a single prompt.

Extract
Features

Extracted 25
features
catagorized into

Documentation-
related
attributes
Code quality-
related
attributes

Applied statistical
tests to answer
research questions
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* p-value < 0.05; ** p-value < 0.01; and *** p-value < 0.001. 
The effect sizes; small, medium, large

Results
RQ1: What are differences between documentation and code for
human-written notebook?

Table1: Statistical Comparisons of Gold and 
Non-Gold Human-Written Notebooks

Gold medalists are primarily distinguished by their documentation.
Compared to Non-Gold notebooks, Gold notebooks have significantly more:

The number of markdown characters
The number of markdown lines
The number of sentences
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* p-value < 0.05; ** p-value < 0.01; and *** p-value < 0.001. 
The effect sizes; small, medium, large

Results
RQ1: What are differences between documentation and code for
human-written notebook?

Table1: Statistical Comparisons of Gold and 
Non-Gold Human-Written Notebooks Table 2: Gold vs Non-Gold Feature Statistics Comparisons

Gold medalists are primarily distinguished by their documentation.
Compared to Non-Gold notebooks, Gold notebooks have significantly more:

The number of markdown characters
The number of markdown lines
The number of sentences
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Results
RQ2: What are the key differences between
GenAI and human-written data science
notebooks?

Human documentation is easier to read
(lower Gunning Fog score). 
GenAI notebooks produces cleaner static
code with 

fewer code smells, technical debt, and
violations 

while human-written code has 
 higher function counts and statements.

3 out of 9 GenAI notebook failed to run
due to logical or data-handling errors.

Table 3: Statistical Comparisons of GenAI and Each Medal Notebooks

* p-value < 0.05; ** p-value < 0.01; and *** p-value < 0.001. 
The effect sizes; small, medium, large
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Results
RQ2: What are the key differences between
GenAI and human-written data science
notebooks?

Human documentation is easier to read
(lower Gunning Fog score). 
GenAI notebooks produces cleaner static
code with 

fewer code smells, technical debt, and
violations 

while human-written code has 
 higher function counts and statements.

3 out of 9 GenAI notebook failed to run
due to logical or data-handling errors.

Table 3: Statistical Comparisons of GenAI and Each Medal Notebooks

Table 4: Human vs GenAI Feature Statistics Comparison 
in IEEE-CIS Competition

* p-value < 0.05; ** p-value < 0.01; and *** p-value < 0.001. 
The effect sizes; small, medium, large
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