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GitHub Repository as Handbook,
 Jupyter Notebook as Report

A Format Redesign for the Electrical Engineering II Lab

EE II Lab Background: Laplace transform, Frequency domain, Bode,

First and Second order system response, …

Key Overview: We are changing the delivery format of the lab, 

not the core experimental content



Motivation I: The Cons of PDF Handbooks

Broken Code

oCopying Arduino/Python code from a PDF often 

results in broken indentation, broken line 

wrapping.

oDifficult to setup code syntax highlighting in 

PDF.

Wall of Text

oLinear PDF formats lack structural hierarchy, 

in limited scaffolding for multi-hour labs 

(relying only on bookmarks)

oHard to quickly rewind and cross-reference 

previous labs during an active experiment.



Change I: Shift from PDF Handbooks to GitHub Repo

Weekly Modularity

Distinct weekly folders (e.g., 

Lab 3 Step Response) 

replace the PDF.

Hierarchical Navigation

Task outlines offers clear 

overview.

Explicit Deliverables

Tags like 'Report Item 2-a' 

explicitly indictate what 

must be shown in the 

report.



Features of GitHub Markdown for Lab Handbook

Copiable Code Block

Markdown supports embedding syntax-highlighted code blocks.

Example: Arduino (top); Python (bottom)

Embedded Short Video

Short video clips embedded directly in handbook 

to demonstrate important hardware operations.
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Features of GitHub Markdown for Lab Handbook

Latex Math Support Internal Links for Revisit
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Top: math rendered in GitHub repo; 

Bottom: actual typing in handbook.

Color Highlight Blocks

Students can jump back to Lab 9 

handbook using the blue internal link.



Motivation II: The Cons of Traditional Reports

Disjointed Data

oExperimental data files are isolated from reports.

oStudents lack exposure to structured data 

analysis workflows.

Calculator Dependency

oRelying on physical calculators for transfer-

function analysis.

oDelays student exposure to modern scientific 

computing tools in Python.



Change II: Use Jupyter Notebooks as Reports

Markdown Documentation
o Students use Markdown format to write lab reports,

including code, pictures, data, and other written details.

Python Scientific Computation

o Commonly used Python numpy library.

o Advanced Python scipy.signal library (specific for EE II),

such as signal.lti, signal.impulse, signal.step, signal.bode, …

Integrated Data Workflow

o Python Pandas library.

o Python MatPlotlib library.

Example Lab Report 
in Jupyter Notebook



Analog Discovery or Arduino

1. Hardware Source

Typically stored as CSV 

2. Data Acquisition

With Python Pandas

3. Data Import

With Python MatPlotlib

4. Data Analysis and Viz

The Experiment Data Workflow with Jupyter Notebook

Change II: Use Jupyter Notebooks as Reports



Assessment: Student Preference

Survey Results ( Fall 2025 Data | N=41 responses from 64 enrolled students | 5-point scale )

Feel confident using scientific Python tools (NumPy, Pandas, SciPy) in an EE context.

Rate the GitHub manual as better than traditional PDF/paper manuals.

Recommend continuing the structured checkpoint workflow in future semesters.



Implementation Challenges

LMS Integration Gaps Platform Instability

o GitHub lacks integration with university 

Learning Management Systems 

(e.g., Blackboard).

o GitHub server under heavy load, 

especially since 2026 due to agentic AI

https://github.blog/news-insights/company-news/an-update-on-github-availability/ 
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Thanks!
The Lab Materials are available online:

https://github.com/BotYue/ELE-292-Lab-SU 
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