	NCFE LEVEL 2 – UNDERSTANDING CODING
Unit 04: Processes & Practice of Coding
Extension Task — TDD Mini Project



What is this project?
You have completed Unit 04 ahead of schedule — well done! This extension project gives you the chance to go further by actually writing code that demonstrates everything you have been learning about. You will build a small, real working application in three structured phases, each one linking directly to the Unit 04 learning outcomes.

	Your Challenge
Build a command-line Task Manager application using Python or JavaScript (your choice). The application must be written using Test-Driven Development and follow the best practice principles from Unit 04.
Your finished project will include: working code, a full test suite, exception handling, and a written DevOps reflection document.



Learning Outcomes covered
This project covers all four learning outcomes from Unit 04:

	Learning Outcome
	Covered by this project

	LO1 – Best Practice
	KISS, Single Responsibility, Separation of Concerns, Abstraction, SOLID

	LO2 – Testing
	TDD, test types, bugs, debugging

	LO3 – DevOps
	CI, CD, Continuous Deployment – pipeline reflection

	LO4 – Robust Coding
	Exception handling, defensive programming



Before you begin
Choose your language
You may use either Python or JavaScript (Node.js) for this project. Both work equally well. Pick the one you are most comfortable with.

Application specification
Your Task Manager must support the following core features:

1. Add a new task with a title and priority (High / Medium / Low)
1. List all current tasks
1. Mark a task as complete
1. Delete a task
1. Save tasks to a file so they persist between runs

	Keep it simple!
This is intentionally a small project. The point is not the size of the application — it is the quality of your approach. Five clean, well-tested functions written with KISS in mind are far better than fifty tangled ones.





	PHASE 1   |   Test-Driven Development & Best Practice



What is TDD?
Test-Driven Development (TDD) flips the normal coding process. Instead of writing your code first and testing it afterwards, you write a test first — then you write just enough code to make that test pass.

	The TDD cycle — Red, Green, Refactor
1. RED   — Write a test. Run it. It should fail (because the code does not exist yet).
2. GREEN — Write the minimum code needed to make the test pass.
3. REFACTOR — Tidy the code without changing what it does. Run the tests again to confirm nothing broke.



Best practice rules for Phase 1
Every function you write must follow these principles from LO1:

1. KISS — Each function should do one thing and be easy to read at a glance
1. Single Responsibility Principle — One function = one job. No mixing concerns
1. Separation of Concerns — Keep data logic separate from display logic
1. Abstraction — Hide complexity inside well-named functions

Example structure (Python)
Here is a brief example showing how a function and its test should look:

# task_manager.py

def add_task(task_list, title, priority):
    """Add a task dict to task_list. Returns updated list.
    KISS: single responsibility — only adds, never displays.
    """
    task_list.append({'title': title, 'priority': priority, 'done': False})
    return task_list

# test_task_manager.py

def test_add_task():
    tasks = []
    result = add_task(tasks, 'Buy milk', 'Low')
    assert len(result) == 1
    assert result[0]['title'] == 'Buy milk'

	✏  TASK 1: Write your tests first

	For each of the five features in the specification, write your test BEFORE you write the function. Use the space below to plan what each test needs to check.
For each test, note down:
1. What function will the test call?
1. What input will you give it?
1. What result do you expect?



	

	

	

	

	

	

	

	



	✏  TASK 2: Build the application using TDD

	Now write your application code, following the Red–Green–Refactor cycle for each function. After each function is complete, add a comment above it identifying which best practice principle(s) it demonstrates.
When you are done, run all your tests and record your results here:



	

	

	

	

	

	





	PHASE 2   |   Robust Coding — Exception Handling & Defensive Programming



Why does code need to be robust?
Real users do not always do what you expect. They enter numbers where text is expected, leave fields blank, or try to delete something that does not exist. Robust code anticipates this and handles it gracefully rather than crashing.

Exception handling
Exception handling lets your code catch errors at runtime and respond with a helpful message instead of crashing. In Python this is done with try/except blocks; in JavaScript with try/catch.

# Python example

def complete_task(task_list, index):
    try:
        task_list[index]['done'] = True
        return task_list
    except IndexError:
        print('Error: task number not found.')
        return task_list

Defensive programming
Defensive programming means validating inputs before using them, rather than waiting for an error to occur. Think of it as putting up fences rather than waiting to clean up a crash.

def add_task(task_list, title, priority):
    valid_priorities = ['High', 'Medium', 'Low']
    if not title.strip():
        raise ValueError('Task title cannot be empty.')
    if priority not in valid_priorities:
        raise ValueError(f'Priority must be one of {valid_priorities}')
    task_list.append({'title': title, 'priority': priority, 'done': False})
    return task_list

	✏  TASK 3: Introduce bugs deliberately

	Deliberately break your code in three different ways (e.g. pass an invalid priority, try to complete a task that does not exist, pass an empty title). Record what happens in the table below, then fix each bug.



	Bug introduced
	Error / behaviour observed
	How I fixed it
	Exception or defensive fix used

	
	
	
	

	
	
	
	

	
	
	
	



	✏  TASK 4: Update your tests for robustness

	Now add tests that specifically check your error handling. A test should verify that:
1. The correct exception is raised for invalid input
1. The error message is helpful and accurate
1. The application continues to run after an error is handled
Record how many tests you now have in total:



	

	

	

	





	PHASE 3   |   DevOps Reflection — CI/CD Pipeline



What is CI/CD?
In a professional coding team, code is not manually tested and deployed by hand each time a change is made. Instead, a CI/CD pipeline automates much of this process.

	CI — Continuous Integration
Every time a developer pushes code to the shared repository, an automated build runs and all tests are executed. If any test fails, the team is notified immediately.
CD — Continuous Delivery
After CI passes, the code is automatically prepared and packaged ready for deployment, but a human still decides when to release it.
Continuous Deployment
A step further — if all checks pass, code is deployed to production automatically with no human approval needed.



Set up a GitHub repository
Create a free GitHub account (if you do not already have one) and push your Task Manager project to a new repository. This is where a CI/CD pipeline would be attached in a real project.

	✏  TASK 5: DevOps reflection document

	Write a short reflection document (aim for one side of A4) that describes how your Task Manager project would fit into a CI/CD pipeline. Use the prompts below to structure your response.
Your document should cover:
1. Which CI tool you would use (e.g. GitHub Actions, Jenkins) and why
1. What automated tests would run in the CI stage — and why your TDD test suite is ideal for this
1. What the CD stage would package up and where it might be deployed
1. The difference between Continuous Delivery and Continuous Deployment and which you would choose for this project
1. One advantage and one disadvantage of using a fully automated pipeline



Use the space below to draft your reflection:

	

	

	

	

	

	

	

	

	

	

	

	

	

	





	Project Self-Assessment



Complete the checklist below honestly before you hand this workbook in.

	I can honestly say...
	Yes
	Not yet

	I wrote my tests BEFORE writing the corresponding functions (true TDD)
	
	

	Each of my functions does only one job (Single Responsibility Principle)
	
	

	My function names and variable names clearly describe what they do
	
	

	I have added inline comments that identify which best practice principle each function follows
	
	

	My application handles invalid input without crashing
	
	

	I have tested my exception handling with specific test cases
	
	

	I have deliberately introduced and then fixed at least three bugs
	
	

	My DevOps reflection explains the difference between CI, CD, and Continuous Deployment
	
	

	My GitHub repository contains my final code and test files
	
	

	I am proud of the quality of what I have produced
	
	



One thing I am most proud of in this project:
	

	

	

	



One thing I would do differently next time:
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