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Lesson 09: Continuous Integration
Merging Code Safely, Automatically
	Qualification
	NCFE Level 2 Certificate in Understanding Coding (603/5854/3)

	Unit / Lesson
	Unit 04: Best Practice Principles — Lesson 09 of scheme

	Duration
	90 minutes

	Prior learning
	Learners have covered testing (Lesson 06), TDD (Lesson 07) and debugging (Lesson 08). This lesson moves from individual testing practice to how teams of developers combine their work safely, introducing version control and Continuous Integration as the first stage of a DevOps pipeline, continued in Lesson 10.

	Room / resources
	Classroom with student devices, retrieval.toolsforteaching.co.uk, OneNote Class Notebook, printed copies of a simple Python function for the Team Chaos scenario activity, PowerPoint or draw.io for the pipeline diagram task, projector for slide deck Unit_4_Lesson_09_Continuous_Integration.pptx



Learning Objectives
By the end of this lesson, learners will be able to:
1. Define Continuous Integration (CI)
1. Identify and describe the key steps in a CI pipeline
1. Explain why CI improves software quality and collaboration

Key Vocabulary (teacher reference)
	Term
	Definition

	Continuous Integration
	The practice of regularly merging code changes into a shared repository where automated tests and checks run automatically.

	Version control
	A system that tracks changes to code, allows collaboration, and manages merge conflicts, such as Git.

	Repository
	A shared, version-controlled storage location for a project's code.

	Pipeline
	The automated sequence of steps, such as build, test and feedback, that code goes through after it is committed.

	Automated testing
	Tests run automatically by a pipeline rather than manually by a developer.

	Workflow
	A defined automated process, such as a GitHub Actions workflow, that runs in response to an event.

	YAML
	A human-readable file format commonly used to configure CI/CD workflows, such as GitHub Actions.



Lesson Phases and Timing
	Time
	Phase
	Teacher activity
	Learner activity

	5 min
	Starter and housekeeping
	Displays retrieval.toolsforteaching.co.uk recall code (slide 1). Reminds learners phones go in the wall pockets once logged in.
	Complete the retrieval quiz on devices, then put phones away.

	5 min
	Learning objectives and key vocabulary
	Introduces today's three objectives and the seven key terms, noting they should be completed by the end of the lesson.
	Copy learning objectives into OneNote workbook, begin the key vocabulary table.

	10 min
	Team Chaos scenario activity
	Runs the merge conflict activity (slide 5), divides the class into groups of three, gives each group a printed copy of the same simple Python function, Student A changes variable names, Student B changes output formatting, Student C adds validation, then groups attempt to combine their changes manually. Asks how real software teams stop this happening.
	In groups of three, each make a different change to the same function, then attempt to manually combine all three changes and note the result, conflicts, confusion, overwritten code.

	5 min
	What is Continuous Integration?
	Gives the definition (slide 6), CI is the practice of regularly merging code changes into a shared repository where automated tests and checks run automatically. Explains more technically, developers commit frequently, code is automatically built, automated tests run, errors are flagged immediately.
	Write down the CI definition and the four technical steps.

	5 min
	Where CI fits: version control
	Explains that version control systems track changes, allow collaboration, and manage merge conflicts (slide 7), naming Git, GitHub and GitLab as examples.
	Note down the three things version control systems do and name the three example tools.

	8 min
	Typical CI pipeline steps
	Walks through the pipeline in order (slide 10), developer writes code, code is committed to repository, pipeline triggers automatically, code builds, automated tests run, pass leads to merge being allowed, fail means the developer fixes the issue.
	Copy the CI pipeline steps in order into OneNote.

	5 min
	Why CI is important
	Shows the without-CI versus with-CI comparison (slide 11), bugs found late vs found immediately, manual testing vs automated testing, broken code in main branch vs stable shared code, stress before deadline vs continuous quality checking.
	Copy the without-CI vs with-CI comparison table.

	15 min
	Research task: GitHub Actions
	Sets the independent task (slide 12), research what GitHub Actions is, what triggers a workflow, what file type it uses, and where the file is stored.
	Working independently, research GitHub Actions and answer the four questions, expecting to find it automates CI/CD, is triggered on push or pull request, uses YAML, and is stored in .github/workflows/.

	20 min
	Activity: map a CI pipeline
	Sets the independent task (slide 13), create a visual pipeline diagram showing commit, build, test, feedback and merge, using PowerPoint or draw.io, with at least 5 labelled stages, arrows showing process flow, and one automated stage clearly identified.
	Working independently, create a labelled CI pipeline diagram with at least 5 stages, arrows, and one clearly identified automated stage.

	7 min
	Extension: YAML
	Shows a sample GitHub Actions YAML workflow file (slide 14) and asks learners to research YAML and explain in simple terms what on: push, jobs, and steps mean.
	Working independently, research YAML and explain on: push, jobs, and steps in their own words.

	10 min
	Workbook write-up
	Sets the writing task (slide 15), complete the vocabulary table, then give a clear definition of CI, an explanation of how CI works in stages, and an example of how GitHub Actions could automatically test Python code, using clear sequencing, technical vocabulary and full sentences.
	Working independently, complete the key vocabulary table and write the definition, explanation and example required.



Differentiation
	Support
	Core
	Stretch

	Provide the CI pipeline steps as a pre-ordered reference before the pipeline mapping task, rather than requiring learners to sequence them from memory.
Reduce the pipeline diagram task to the five required stages only, without the extension of researching YAML.
Provide a partially completed without-CI vs with-CI table with one row filled in as a model.
	Complete the GitHub Actions research task, the pipeline diagram with all five stages, arrows and one identified automated stage, and the workbook write-up.
	Complete the YAML extension task, explaining on: push, jobs and steps accurately in their own words.
Ask stretch learners to annotate their pipeline diagram with what would happen at the test stage if a test failed, tracing the fail path back to the developer.



Assessment for Learning
1. The Team Chaos scenario activity is a strong, memorable diagnostic, learners who cannot successfully merge three sets of manual changes have directly experienced the problem CI solves before any definition is given.
1. Verbal recap of the CI definition and technical steps checks understanding before the pipeline is introduced in full.
1. The GitHub Actions research task is checked against the expected findings, automates CI/CD, triggered on push/pull request, uses YAML, stored in .github/workflows/, this is the main checkpoint for research accuracy.
1. Circulate during the pipeline mapping task and check diagrams on the move, this is the main practical checkpoint, correct stage order and a clearly identified automated stage are the key indicators.
1. The workbook write-up is the main written checkpoint, checked for a clear definition, staged explanation, and a concrete GitHub Actions example.

Common Misconceptions
	Misconception
	How to address it

	Learners think Continuous Integration means the software itself runs continuously.
	Clarify directly, continuous refers to how frequently code is merged and checked, not to the software running non-stop, CI is about the development process, not the deployed product.

	Learners think version control and Continuous Integration are the same thing.
	Use the Team Chaos activity to separate the two, version control (Git) tracks and manages changes and conflicts, CI is what happens automatically once code is merged into the shared repository, building and testing it.

	Learners think a CI pipeline guarantees code has no bugs.
	Reinforce that CI only catches what its tests are written to catch, a pipeline reduces the risk of certain bugs reaching the shared codebase, it does not eliminate the need for good testing and TDD practice from Lessons 06 and 07.



Homework
Research one well-known open-source project on GitHub that uses GitHub Actions or a similar CI tool. Find its workflow file if you can, and note what triggers it and what it checks.



	STUDENT SECTION — CUT & PASTE INTO ONENOTE
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	ℹ️  How to use this page
This is your notes, classwork and revision resource in one place. Complete the tasks during the lesson as directed. Use the space under each box for your own answers. Return to the key terms and revision checklist when revising for assessments.



What will I be able to do by the end of this lesson?
☐  Define Continuous Integration (CI).
☐  Identify and describe the key steps in a CI pipeline.
☐  Explain why CI improves software quality and collaboration.

Recall Quiz
Visit: retrieval.toolsforteaching.co.uk
Code: m0s9f3

Key Vocabulary
Complete these definitions before the end of the lesson.
	Term
	Meaning

	Continuous Integration
	


	Version Control
	


	Repository
	


	Pipeline
	


	Automated Testing
	


	Workflow
	


	YAML
	




	⚠️  Merge Conflict
This is why we need Version Control and Continuous Integration.
Team A changes variable names. Team B changes output formatting. Team C adds validation.
What happens when we try and merge these three separate developments? CHAOS | CONFUSION | BROKEN CODE


What happened when our group tried to combine our changes:

	📌  What Is Continuous Integration?
Continuous Integration (CI) is the practice of regularly merging code changes into a shared repository where automated tests and checks run automatically.
More technically: developers commit code frequently, code is automatically built, automated tests are run, errors are flagged immediately.



Version Control Systems: track changes, allow collaboration, manage merge conflicts. Examples: Git, GitHub, GitLab.

Typical CI Pipeline Steps
	1. Developer writes code
2. Code is committed to repository
3. Pipeline triggers automatically
4. Code builds (compiles / packages)
5. Automated tests run
6. Pass -> merge allowed
   Fail -> developer fixes issue



Why CI Is Important
	Without CI
	With CI

	Bugs found late
	Bugs found immediately

	Manual testing
	Automated testing

	Broken code in main branch
	Stable shared code

	Stress before deadline
	Continuous quality checking


CI reduces the need for large-scale debugging later.

Research Task — GitHub Actions
	🎯  Task focus — independent, 15 minutes
Define: what is GitHub Actions? What triggers a workflow? What file type does it use? Where is the file stored?


1. What is GitHub Actions?

2. What triggers a workflow?

3. What file type does it use?

4. Where is the file stored?


Activity — Map a CI Pipeline
	🎯  Task focus — independent, 20 minutes
Create a visual pipeline diagram showing: Commit, Build, Test, Feedback, Merge.
You may use PowerPoint or draw.io. You must include: at least 5 labelled stages, arrows showing process flow, one automated stage clearly identified.


	📋  Evidence note
Paste a screenshot or link of your completed pipeline diagram into your OneNote workbook here.



Extension — YAML
	name: Python CI
 
on: [push]
 
jobs:
  build:
    runs-on: ubuntu-latest
 
    steps:
      - uses: actions/checkout@v3
      - name: Set up Python
        uses: actions/setup-python@v4
      - name: Install dependencies
        run: pip install -r requirements.txt
      - name: Run tests
        run: pytest


Research YAML. Explain in simple terms: on: push (triggers when code is pushed), jobs (tasks to run), steps (individual actions).
My explanation:

Workbook Write-Up
	📝  Independent, 10 minutes
Complete the Vocabulary table, then give:
1. 1. Definition — define Continuous Integration clearly.
1. 2. Explanation — explain how CI works in stages.
1. 3. Example — describe how GitHub Actions could automatically test Python code.
Remember to use: clear sequencing, technical vocabulary, full sentences.


My write-up:

Revision Checklist — Can I...?
☐  Define Continuous Integration in my own words.
☐  List the key steps in a CI pipeline in order.
☐  Explain why CI improves software quality and collaboration.
☐  Explain what GitHub Actions is and what triggers it.

Portfolio Evidence Checklist
	✓
	Evidence item

	☐
	Completed Key Vocabulary table, all 7 terms defined accurately.

	☐
	Team Chaos scenario notes completed.

	☐
	GitHub Actions research questions answered.

	☐
	Pipeline diagram completed with 5+ stages and one automated stage identified.

	☐
	Workbook write-up, definition, explanation and example completed.


