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Lesson 04: Functional Coding
Input, Output and Stateless Behaviour
	Qualification
	NCFE Level 2 Certificate in Understanding Coding (603/5854/3)

	Unit / Lesson
	Unit 03: Coding Paradigms — Lesson 04 of scheme

	Duration
	90 minutes

	Prior learning
	Learners have met imperative coding (steps) in Lesson 02 and declarative coding (rules) in Lesson 03. This lesson introduces a third paradigm built around functions that take an input and produce an output.

	Room / resources
	Classroom with student devices, retrieval.toolsforteaching.co.uk, OneNote Class Notebook, Lucid.app for functional process diagrams, projector for slide deck Unit_3_Lesson_04_Functional_Coding.pptx



Learning Objectives
By the end of this lesson, learners will be able to:
1. Define functional coding
1. Explain how functions act as building blocks
1. Describe input, output, and stateless behaviour

Key Vocabulary (teacher reference)
	Term
	Definition

	Function
	A process that takes an input and produces an output, used as a building block in functional coding.

	Input
	The data or value given to a function before it runs.

	Output
	The result a function produces after processing its input.

	Stateless
	Describes a function that does not remember anything about previous runs, each call is independent.

	Result
	The final output produced by a function for a given input.



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
	Learning objectives and key vocabulary
	Introduces today's three objectives and the five key terms.
	Copy learning objectives and key vocabulary table into OneNote workbook.

	7 min
	From outcomes to functions
	Recaps that so far, learners have talked about steps and rules. Poses the question, what if we focus on taking something in and giving something out (slide 7)? Introduces a function as a process with an input and an output.
	Discuss the shift from steps and rules to input and output.

	8 min
	What is functional coding?
	Explains the three defining features (slide 8), uses functions as building blocks, each function takes input and produces output, does not remember previous runs. Uses the vending machine, calculator and recipe card analogies.
	Follow the worked analogies, discuss what each one has in common, input goes in, output comes out, nothing is remembered.

	15 min
	Functional process diagrams in Lucid.app
	Demonstrates the input, process, output diagram notation in Lucid.app (slides 9 and 10), using examples such as number → double it → result, and price → add VAT → final price.
	Working independently, open Lucid.app and draw at least one functional process diagram of their own using the input, process, output notation.

	8 min
	Real-world functional examples
	Poses the question, if you give the same input, do you always get the same output (slide 11)? Discusses a calculator, ticket machine and photocopier, and why remembering past actions would cause problems.
	Discuss each example, note down why remembering past actions would cause problems for these systems.

	10 min
	Task: stateless thinking
	Sets the task (slide 12), a calculator adds two numbers, what are the inputs, what is the output, why does it not need to remember previous calculations. Poses the extension, have we encountered another stateless situation.
	Working independently, answer the calculator questions, then attempt the extension question.

	10 min
	Task and homework
	Sets the homework task (slide 13), explain what is meant by functional coding, mentioning functions as building blocks, input and output, and stateless behaviour, in learners' own words.
	Note down the homework task and begin drafting an explanation if time allows.

	4 min
	Plenary and recap
	Cold-calls two or three learners to give one example of a stateless, real-world function that has not already been discussed.
	Listen to peer responses, consolidate understanding of stateless behaviour.



Differentiation
	Support
	Core
	Stretch

	Provide a completed worked example (number → double it → result) as a template before learners attempt their own Lucid.app diagram.
Pair with a confident peer for the stateless thinking task.
Provide sentence starters for the homework explanation.
	Complete the Lucid.app functional process diagram and the stateless thinking task unaided.
	Ask stretch learners to design a second functional process diagram for a more complex real-world scenario, with more than one input.
Extend the stateless thinking task, ask learners to identify a system that appears stateless but is not, and explain why.



Assessment for Learning
1. Retrieval quiz results flag any learners still unsure of prior paradigm content before functional coding is introduced.
1. Discussion of the vending machine, calculator and recipe card analogies checks that learners grasp input/output/stateless before the diagramming task.
1. Circulate during the Lucid.app task and check diagrams on the move, this is the main checkpoint for whether input, process and output are correctly represented.
1. The stateless thinking task, especially the extension question, is a strong checkpoint for whether learners can generalise the idea beyond the calculator example given.
1. Plenary responses are the main end-of-lesson checkpoint, used to decide whether Lesson 06 needs a longer recap before further paradigms are introduced.

Common Misconceptions
	Misconception
	How to address it

	Learners think a function is the same as a step in an imperative sequence.
	Contrast directly, an imperative step changes something in order, a function takes an input and returns an output without needing to know what happened before or after.

	Learners believe stateless means a function does nothing with data.
	Clarify that stateless means the function does not remember previous calls, not that it does not use data, a stateless function still processes whatever input it is given each time.

	Learners assume all real-world machines are stateless because a calculator is.
	Use the extension task to surface counter-examples, such as a washing machine remembering its current cycle stage, to show that not everything behaves statelessly.



Homework
Explain what is meant by functional coding. Mention functions as building blocks, mention input and output, mention stateless behaviour (or equivalent wording), and use your own words as much as you can. This might be useful for your final assessment.



	STUDENT SECTION — CUT & PASTE INTO ONENOTE



Unit 03 | Lesson 04: Functional Coding
	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 functional coding in my own words.
☐  Explain how functions act as building blocks.
☐  Describe what input, output and stateless mean.
☐  Draw a functional process diagram showing input, process and output.

Recall Quiz
Visit: retrieval.toolsforteaching.co.uk
Code: 5djptt

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

	Function
	

	Input
	

	Output
	

	Stateless
	

	Result
	



	❓  From Outcomes to Functions
So far, we have talked about steps and rules. What if we focus on taking something in and giving something out?
A function is a process with an input and an output.



	📌  Definition — Functional Coding
Functional coding:
1. Uses functions as building blocks.
1. Each function takes input and produces output.
1. Does not remember previous runs (stateless).
Analogy: a vending machine, a calculator, a recipe card that never changes.



Functional Process Diagrams — Lucid.app
	🎯  Task focus — independent, 15 minutes
Open Lucid.app and create a blank template. Use the input symbol, the process symbol, and join them with an arrow to show the flow.
Examples: number → double it → result. Price → add VAT → final price. Temperature → check → heater on/off.


My chosen input → process → output:
	[ INPUT ]  --->  [ PROCESS ]  --->  [ OUTPUT ]
 
Input:
Process:
Output:


	📋  Evidence note
Paste a screenshot or link of your completed Lucid.app diagram into your OneNote workbook here, labelled Unit 03 Lesson 04.



Real-World Functional Examples
If you give the same input, do you always get the same output? Consider: calculator, ticket machine, photocopier.
Why would remembering past actions cause problems for these machines?

Task — Stateless Thinking
	🎯  Task focus — independent, 10 minutes
A calculator adds two numbers.


1. What are the inputs?

2. What is the output?

3. Why does it not need to remember previous calculations?

	🟣  Extension
Have we encountered another situation which is stateless? Explain your answer.



Task / Homework
	📝  Homework task
Explain what is meant by functional coding.
1. Mention functions as building blocks.
1. Mention input and output.
1. Mention stateless behaviour (or equivalent wording).
1. Use your own words as much as you can.
This might be useful for your final assessment.


My homework response:

Revision Checklist — Can I...?
☐  Define functional coding in my own words.
☐  Explain what a function's input and output are.
☐  Explain what stateless means and why it matters.
☐  Draw or describe a simple input → process → output diagram.

Portfolio Evidence Checklist
	✓
	Evidence item

	☐
	Completed Key Vocabulary table, all 5 terms defined accurately.

	☐
	Functional process diagram completed in Lucid.app and pasted into OneNote.

	☐
	Real-world functional examples discussion notes completed.

	☐
	Stateless thinking task and extension answered.

	☐
	Completed homework, functional coding explained in own words.


