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Lesson 01: Coding Standards
Why Professional Best Practice Exists
	Qualification
	NCFE Level 2 Certificate in Understanding Coding (603/5854/3)

	Unit / Lesson
	Unit 04: Best Practice Principles — Lesson 01 of scheme (opening lesson)

	Duration
	90 minutes

	Prior learning
	This is the opening lesson of Unit 04. Learners already know what a function is and have an informal sense of debugging from earlier units, but have not yet met formal best practice terminology such as maintainability, readability, scalability or technical debt.

	Room / resources
	Classroom with student devices, OneNote Class Notebook, examples of a messy codebase and a clean codebase to compare on screen, projector for slide deck Unit_4_Lesson_01_Coding_Standards.pptx



Learning Objectives
By the end of this lesson, learners will be able to:
1. Define best practice in coding
1. Explain why professional coding standards exist
1. Use key terminology accurately in written form

Key Vocabulary (teacher reference)
	Term
	Definition

	Maintainability
	How easy code is to update and fix, important because software changes constantly.

	Readability
	How easy code is for humans to understand, important because teams share code.

	Scalability
	Whether code continues to work as the number of users grows, important for business growth.

	Technical debt
	The future cost caused by shortcuts taken now, minimal technical debt saves money long-term.



Lesson Phases and Timing
	Time
	Phase
	Teacher activity
	Learner activity

	3 min
	Starter and housekeeping
	Reminds learners phones go in the wall pockets once logged in.
	Settle in, put phones away.

	5 min
	Learning objectives and key vocabulary
	Introduces today's three objectives and the four key terms, noting that KISS (the next lesson's focus) uses a professional version of the acronym, Keep It Simple and Straightforward.
	Copy learning objectives and key vocabulary table into OneNote workbook.

	5 min
	Recap: functions and debugging
	Asks learners to write down, in their own words, what a function is (a process with an input and an output) and what debugging is.
	Write down a definition of a function and of debugging in OneNote.

	3 min
	Making the connections
	Draws the links explicitly, KISS connects to simplicity and maintainability, functions connect to modularity, debugging shows why readable code matters.
	Note down the three connections.

	8 min
	Which codebase would you rather inherit?
	Shows two versions of the same functionality on screen, one messy, one clean, and asks learners to compare them before revealing which is which.
	Compare the two codebases, decide which would be easier to maintain, debug and hand over to a new developer.

	4 min
	Conclusion
	Draws out the conclusion, professional coding standards exist because software costs money to maintain, often more than it costs to build.
	Discuss which codebase would cost a company less long-term.

	8 min
	What is best practice?
	Introduces the four-principle table, maintainability, readability, scalability and low technical debt, explaining what each means and why it matters.
	Copy the best practice table into OneNote, one row per principle.

	8 min
	The cost of poor code, Knight Capital
	Lists the costs of poor code, bugs, security risks, rewrites, reputation damage, then introduces the Knight Capital (2012) case as a real-world example of a software failure with serious financial consequences.
	Note down the four costs of poor code and the headline facts of the Knight Capital case as introduced by the teacher.

	20 min
	Research and discussion task
	Sets the paired task, research one real-world software failure caused by poor testing, version control, documentation or security practice (suggested examples: Boeing 737 MAX, British Airways IT outage, Therac-25). Learners produce a 4-slide PowerPoint and email it to the teacher.
	Working in pairs, research a real-world software failure and build a 4-slide PowerPoint covering what happened, what mistake occurred, what the impact was, and how standards could have prevented it, then email it in.

	15 min
	Practical task: code critique
	Sets the task, compare a messy version and a clean version of the same short calculation, both doing the same job, and ask which is more readable, which scales better, which is easier to debug.
	Working independently, answer the three comparison questions, then annotate the messy version in OneNote, improving variable names, adding comments, breaking into functions, improving layout and indentation.

	10 min
	Workbook write-up guidance
	Sets the assessment-preparation writing task, a 150–200 word introduction on why coding standards matter, using the scaffold provided, plus a 150-word researched explanation of technical debt.
	Working independently, begin the 150–200 word introduction and the technical debt research, to be completed as directed.

	2 min
	Plenary
	Cold-calls two or three learners to give one reason, in their own words, why professional coding standards exist.
	Listen to peer responses, consolidate understanding.



Differentiation
	Support
	Core
	Stretch

	Provide the best practice table with one row (maintainability) completed as a worked example before learners copy the rest.
Pair with a confident peer for the research and discussion task.
Provide the sentence starter, ‘Professional coding standards exist to ensure that software is...’, directly in the workbook write-up section for the write-up task.
	Complete the code critique task with all four annotation improvements, and the 150–200 word introduction meeting the structure scaffold given.
	Ask stretch learners to research a second real-world software failure beyond their pair's chosen example, and compare the root cause to the first.
Extend the technical debt research to include one strategy a real company might use to reduce it.



Assessment for Learning
1. The which-codebase-would-you-rather-inherit comparison is a quick, visual, low-stakes check that learners already have an instinct for readable versus unreadable code before formal vocabulary is introduced.
1. Recap answers on functions and debugging flag any learners who need a quick refresher before new terminology builds on those ideas.
1. Circulate during the code critique task, this is the main practical checkpoint for whether learners can apply readability improvements, not just recognise them.
1. The research and discussion task's 4-slide PowerPoint is checked for accurate identification of the coding or engineering mistake, not just a general summary of the incident.
1. The 150–200 word introduction is the main written checkpoint, checked against the structure scaffold, definition, two vocabulary terms, financial/business impact, one real-world example.

Common Misconceptions
	Misconception
	How to address it

	Learners think best practice is about following arbitrary style rules for their own sake.
	Reinforce the conclusion directly, standards exist because poor code costs real money and causes real harm, using the Knight Capital case and the research task examples as evidence.

	Learners think technical debt means a mistake or a bug.
	Clarify that technical debt is a deliberate or accidental shortcut that works now but causes cost later, it is not the same as an error, code with technical debt can run perfectly well today.

	Learners think readability only matters for other people, not for themselves.
	Point out that a learner returning to their own code weeks later effectively becomes a different reader, readable code helps the original author as much as anyone else.



Homework
Finish the 150–200 word introduction on why coding standards are important if not completed in class, following the structure scaffold, and complete the 150-word researched explanation of technical debt, including a definition, an example, and its long-term impact.



	STUDENT SECTION — CUT & PASTE INTO ONENOTE



Unit 04 | Lesson 01: Coding Standards
	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 best practice in coding.
☐  Explain why professional coding standards exist.
☐  Use maintainability, readability, scalability and technical debt accurately.
☐  Critique a piece of code and suggest specific improvements.

Retrieval Practice
Visit https://retrieval.toolsforteaching.co.uk/ and enter code g1op93

Key Terms
Complete the definition column during the lesson. Return to this table when revising.
	Term
	Definition

	Maintainability
	

	Readability
	

	Scalability
	

	Technical Debt
	



Recap
What is a function?

What is debugging?

	💡  Making the Connections
1. KISS → Simplicity = maintainability
1. Functions → Modularity
1. Debugging → Why readable code matters



Which Codebase Would You Rather Inherit?
Compare the two codebases your teacher shows you. Which would you rather maintain? Which would be easier to debug? Which would cost a company less money long-term?
My thoughts:

	📌  Conclusion
Professional coding standards exist because software costs money to maintain, often more than it costs to build.



What Is Best Practice?
Best practice = agreed professional standards that make code:
	Principle
	Meaning
	Why it matters

	Maintainability
	Easy to update and fix
	Software changes constantly

	Readability
	Easy for humans to understand
	Teams share code

	Scalability
	Works as user numbers grow
	Business growth

	Low Technical Debt
	Minimal shortcuts that cause future problems
	Saves long-term cost



	⚠️  The Cost of Poor Code
1. Bugs
1. Security risks
1. Rewrites
1. Reputation damage
Case study: Knight Capital (2012), a real-world example of the cost of a software failure.



Research and Discussion Task
	🎯  Task focus — pairs, 20 minutes
Research one real-world software failure caused by poor testing, version control, documentation, or security practice.
Suggested examples: Boeing (737 MAX software issues), British Airways IT outage, Therac-25.
Produce a 4-slide PowerPoint covering: what happened, what coding/engineering mistake occurred, what the impact was, how standards could have prevented it. Email your slides to your teacher.


Software failure I have chosen:

Practical Task — Code Critique
	🎯  Task focus — 15 minutes
Compare these two versions, which do the same job.

	x=5
y=10
z=x+y
print(z)
 
def calculate():
    number1 = 5
    number2 = 10
    total = number1 + number2
    print(total)


1. Which is more readable?

2. Which scales better?

3. Which is easier to debug?

	📝  Annotate the OneNote version
1. Improve variable names
1. Add comments
1. Break into functions
1. Improve layout/indentation



Workbook Write-Up Guidance (Assessment Preparation)
	📝  Write a 150–200 word introduction
Explain why coding standards are important in professional software development.
Structure scaffold, your paragraph should include:
1. Definition of best practice
1. At least two key vocabulary terms
1. Reference to financial/business impact
1. One real-world example
Sentence starter: ‘Professional coding standards exist to ensure that software is...’


My introduction:

	📝  Research the term: Technical Debt
Produce a 150-word explanation including: definition, example, long-term impact.


My explanation:

Revision Checklist — Can I...?
☐  Define best practice in my own words.
☐  Explain why professional coding standards exist.
☐  Define maintainability, readability, scalability and technical debt.
☐  Explain what technical debt is and give an example.

Portfolio Evidence Checklist
	✓
	Evidence item

	☐
	Completed Key Vocabulary table, all 4 terms defined accurately.

	☐
	Research and discussion task, 4-slide PowerPoint completed and emailed.

	☐
	Code critique task, comparison questions answered and annotations made.

	☐
	150–200 word introduction on coding standards completed.

	☐
	150-word technical debt explanation completed.



