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Lesson 02: KISS
Keep It Simple and Straightforward
	Qualification
	NCFE Level 2 Certificate in Understanding Coding (603/5854/3)

	Unit / Lesson
	Unit 04: Best Practice Principles — Lesson 02 of scheme

	Duration
	90 minutes

	Prior learning
	Learners met best practice, maintainability, readability, scalability and technical debt in Lesson 01. This lesson develops the readability and maintainability strand into a named principle, KISS, and gives learners their first refactoring practice.

	Room / resources
	Classroom with student devices, retrieval.toolsforteaching.co.uk, OneNote Class Notebook, projector for slide deck Unit_4_Lesson_02_KISS.pptx



Learning Objectives
By the end of this lesson, learners will be able to:
1. Define the KISS principle
1. Explain the disadvantages of unnecessarily complex code
1. Refactor code to improve simplicity and maintainability

Key Vocabulary (teacher reference)
	Term
	Definition

	KISS
	Keep It Simple and Straightforward, a principle stating that simpler code is easier to read, test, debug and maintain.

	Complexity
	How difficult code is to follow, increased by deep nesting, poor naming, over-abstraction and repeated code.

	Nesting
	Placing conditions or loops inside other conditions or loops, deep nesting makes logic harder to trace.

	Refactor
	Improving code structure without changing its output.

	Over-engineering
	Adding unnecessary complexity or flexibility to code beyond what the problem actually requires.



Lesson Phases and Timing
	Time
	Phase
	Teacher activity
	Learner activity

	5 min
	Starter and housekeeping
	Displays retrieval.toolsforteaching.co.uk recall code (slide 2). Reminds learners phones go in the wall pockets once logged in.
	Complete the retrieval quiz on devices, then put phones away.

	5 min
	What is wrong with this code?
	Shows an unnecessarily complex calculate_sum() function using a loop, a running total and an if/else, that simply adds two fixed numbers (slide 4). Asks what is wrong with it before revealing a much simpler equivalent (slide 5).
	Study the code, discuss what feels unnecessarily complicated about it.

	5 min
	Learning objectives
	Introduces today's three objectives, defining KISS, explaining the disadvantages of complexity, and refactoring for simplicity.
	Copy learning objectives into OneNote workbook.

	5 min
	KISS
	Gives the definition (slide 6), Keep It Simple and Straightforward. Notes that the course does not use the older, ruder version of the acronym. States that simpler code is easier to read, test, debug and maintain.
	Write down the KISS definition.

	8 min
	Why simplicity matters
	Uses the professional standards table (slide 7), high complexity is harder to understand, deep nesting increases bugs, over-abstraction causes confusion, unnecessary logic slows debugging.
	Copy the why simplicity matters table into OneNote.

	8 min
	What is complexity?
	Lists the five causes of complexity (slide 8), too many nested conditions, poor variable naming, excessive abstraction, repeated code, lack of structure. Gives the definition of refactor, improving code structure without changing its output.
	Note down the five causes of complexity and the definition of refactor.

	5 min
	Real-world engineering discipline
	Notes that KISS is used across major software engineering teams including Google, Microsoft and NASA (slide 9), and explains why professional teams avoid over-engineering, code is read more often than written, multiple developers collaborate, maintenance lasts years.
	Note down the three reasons professional teams avoid over-engineering.

	20 min
	Research and discussion task
	Sets the paired task (slide 10), list at least three disadvantages of complex code, each with an applied example, such as slower debugging, higher maintenance costs, increased onboarding time, greater risk of new bugs, reduced scalability.
	Working in pairs, list at least three disadvantages of complex code, each with a concrete applied example, such as ‘a nested if statement six levels deep makes it difficult to trace logic’.

	20 min
	Task: refactoring
	Sets the independent task (slide 11), in the code provided in OneNote, which contains a nested structure, a repeated section and a poorly named variable, learners must simplify logic, rename variables meaningfully, break into functions where appropriate, and improve formatting and comments.
	Working independently, refactor the given code, simplifying logic, renaming variables, breaking into functions, and improving formatting and comments.

	10 min
	Compare refactors
	Circulates while learners refactor, then selects two or three contrasting approaches to display and discuss as a class, drawing out what makes one refactor clearer than another.
	Compare their own refactor to examples shared by peers, note down one improvement they could still make.

	4 min
	Plenary
	Cold-calls two or three learners to explain, in one sentence, why KISS matters in a professional team.
	Listen to peer responses, consolidate understanding.



Differentiation
	Support
	Core
	Stretch

	Provide the calculate_sum() simplification (slides 4 and 5) as a directly annotated worked example before the refactoring task.
Reduce the refactoring task to fixing one issue (for example just the poorly named variable) rather than all three.
Provide a bank of clearer variable names to choose from for the refactoring task.
	Complete the refactoring task addressing all three issues, nested structure, repeated section, and poorly named variable.
	Ask stretch learners to identify a fourth improvement beyond the three required, such as adding a docstring or further splitting a function.
Extend the research and discussion task, ask pairs to rank their three disadvantages by how costly they would be to a real business.



Assessment for Learning
1. The calculate_sum() comparison at the start is a quick, low-stakes check that learners can already sense unnecessary complexity before formal vocabulary is introduced.
1. Verbal responses during why simplicity matters and what is complexity check whether learners can name causes of complexity, not just recognise complex code when they see it.
1. The research and discussion task's applied examples are the main checkpoint for whether learners can connect an abstract disadvantage to a concrete coding scenario.
1. Circulate during the refactoring task and check work on the move, this is the main practical checkpoint for whether learners can genuinely simplify code, not just rename one variable.
1. Comparing contrasting refactors as a class is a strong final checkpoint, since it surfaces different valid approaches and common remaining issues before the lesson ends.

Common Misconceptions
	Misconception
	How to address it

	Learners think refactoring means rewriting code to do something different.
	Reinforce the definition directly, refactor = improving code structure without changing its output, the refactored calculate_sum() example still returns exactly the same result as the original.

	Learners think shorter code is automatically simpler code.
	Use the calculate_sum() example to show that removing unnecessary complexity, not just line count, is what matters, a short but cryptic line can still be harder to follow than a slightly longer, clearer one.

	Learners think KISS means avoiding all abstraction or structure.
	Clarify that KISS targets unnecessary complexity, not all structure, breaking code into well-named functions (as required in the refactoring task) is itself a KISS-aligned improvement, not a violation of it.



Homework
Choose a short piece of code you have written previously in this course. Identify one place where it could be simplified, and rewrite that section, explaining in a sentence or two why the new version follows KISS more closely.



	STUDENT SECTION — CUT & PASTE INTO ONENOTE



Unit 04 | Lesson 02: KISS
	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 the KISS principle.
☐  Explain the disadvantages of unnecessarily complex code.
☐  Refactor code to improve simplicity and maintainability.

Recall Quiz
Visit: retrieval.toolsforteaching.co.uk
Code: wj2lm1

What Is Wrong With This Code?
	def calculate_sum():
    numbers = [5, 10]
    total = 0
    for number in numbers:
        total = total + number
    if total > 0:
        return total
    else:
        return 0


Compared with, which does the same thing:
	def calculate_sum():
    return 5 + 10


Which is clearer? Which is easier to debug? Which would you rather maintain?

	📌  Definition — KISS
KEEP IT SIMPLE & STRAIGHTFORWARD.
Simpler code is easier to read, test, debug and maintain.



Why Simplicity Matters
	Issue
	Result

	High complexity
	Harder to understand

	Deep nesting
	Increased bugs

	Over-abstraction
	Confusion

	Unnecessary logic
	Slower debugging



	📌  What Is Complexity?
Complexity increases when:
1. Too many nested conditions
1. Poor variable naming
1. Excessive abstraction
1. Repeated code
1. Lack of structure
Refactor = improving code structure without changing its output.



	💡  Real-World Engineering Discipline
KISS is widely used across software engineering teams including organisations such as Google, Microsoft and NASA.
Professional teams avoid over-engineering because: code is read more often than written, multiple developers collaborate, maintenance lasts years.



Research and Discussion Task
	🎯  Task focus — pairs, 20 minutes
List at least 3 disadvantages of complex code, each with an example. You should identify: slower debugging, higher maintenance costs, increased onboarding time for new developers, greater risk of introducing new bugs, reduced scalability.
Give applied examples: ‘A nested if statement 6 levels deep makes it difficult to trace logic.’


	Disadvantage
	Applied example

	
	

	
	

	
	



Task — Refactoring
	🎯  Task focus — independent, 20 minutes
In the code your teacher gives you in OneNote, look for: a nested structure, a repeated section, a poorly named variable.
You must: simplify logic, rename variables meaningfully, break into functions where appropriate, improve formatting and comments.


Original code (paste here):

My refactored version:

Revision Checklist — Can I...?
☐  Define the KISS principle in my own words.
☐  List at least three causes of complexity in code.
☐  Explain at least three disadvantages of complex code with examples.
☐  Refactor a piece of code to make it simpler without changing what it does.

Portfolio Evidence Checklist
	✓
	Evidence item

	☐
	What is wrong with this code, comparison questions answered.

	☐
	Research and discussion task, at least 3 disadvantages with applied examples.

	☐
	Refactoring task completed, original and refactored code both present.


