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Lesson 2: How Computers Understand Code
NCFE Level 2 Certificate in Understanding Coding (603/5854/3)



	Unit
	Unit 02 — Understanding the Principles of Coding

	Lesson No.
	2 of 10

	Duration
	90 minutes

	Level
	Level 2

	LOs Covered
	LO2.1 — Distinguish between high-level and low-level languages
LO2.2 — Define and differentiate compilers, interpreters, and assemblers
LO2.3 — Explain the compilation and interpretation processes

	Prior Lesson
	Lesson 1 — students defined coding and explored multiple languages. Link: students noted compiled vs interpreted during research — this lesson explains what that means.

	Recall quiz
	Microsoft Forms: https://forms.microsoft.com/e/MqYJykJxHZ — covers Lesson 1 content.

	Assessment
	Portfolio evidence: language exploration worksheet (OneNote); compiled vs interpreted comparison table; written response in OneNote.



Learning Objectives
By the end of this lesson, learners will be able to:
1. Explain the difference between high-level and low-level languages (LO2.1).
1. Define compiler, interpreter, and assembler and explain the role of each (LO2.2).
1. Describe the compilation process and the interpretation process, including key stages (LO2.3).
1. Identify examples of compiled and interpreted languages.

Resources & Materials
	Resource
	Detail

	Slide deck
	Lesson_02_-_How_computers_understand_code.pptx — recall, high/low-level, translators, compilation stages, interpretation stages, comparison table, language exploration.

	Recall quiz
	Microsoft Forms: https://forms.microsoft.com/e/MqYJykJxHZ — covers Lesson 1.

	Language exploration worksheet
	Available in Teams / Classwork / Unit 1 / Languages — students complete and copy to OneNote.

	Student devices
	For recall quiz, OneNote, and language research.



Lesson Overview — 90 Minutes at a Glance
	Time
	Duration
	Activity
	Type

	0–10 min
	10 min
	Recall quiz on Lesson 1. Register.
	Individual

	10–25 min
	15 min
	Direct teaching: high-level vs low-level languages. The restaurant analogy (programmer = chef, translator = waiter, hardware = kitchen staff).
	Teacher-led

	25–45 min
	20 min
	Direct teaching: compilers, interpreters, assemblers. The compilation pipeline (5 stages). The interpretation cycle. Comparison table.
	Teacher-led

	45–75 min
	30 min
	Language exploration task in pairs: find what each language is used for, compiled/interpreted, and a Hello World example. Results in OneNote.
	Pairs

	75–85 min
	10 min
	Reflection questions: why can't computers understand English? Why choose one language over another?
	Class discussion

	85–90 min
	5 min
	Set OneNote written response. Exit.
	Whole class



Detailed Lesson Flow
	0–10 min
	Recall Quiz



Display https://forms.microsoft.com/e/MqYJykJxHZ. Take register. Review common errors.

	10–45 min
	Direct Teaching: Languages & Translators (LO2.1, LO2.2, LO2.3)



Three teaching blocks:
1. High-level vs low-level (slide 6–7)
High-level languages (Python, JavaScript, Java) are written in terms humans can read. Low-level languages (Assembly, machine code) are closer to the binary instructions the CPU actually processes. Use the restaurant analogy: the chef (programmer) writes in a language they understand; the waiter (translator/compiler/interpreter) converts it into what the kitchen (hardware) can use.
2. The three types of translator (slide 8)
Compiler: translates the entire program at once before it runs. Syntax errors caught at compile time. Produces a fast-executing machine code file. Example: C++. Interpreter: translates line by line at run time. Errors appear as they are reached. Slower, but more portable. Example: Python, JavaScript, PHP. Assembler: converts low-level assembly code into machine code.
	📝 Assessor note
LO2.2: Students must be able to name all three translators and explain the difference between a compiler and an interpreter. Target: "A compiler translates the entire program before it runs, producing a machine code file. An interpreter translates and executes each line as it runs. An assembler converts assembly language into machine code."



3. The compilation pipeline and interpretation cycle (slides 9–12)
Walk through the 5-stage compilation pipeline (preprocessing → compilation → assembly → linking → execution) using the cooking analogy from the slide. Then walk through the 5-stage interpretation cycle (source loaded → tokenisation → parsing → execution → error handling). Students annotate their OneNote process tables.
Key discussion question: "Why can't a compiler trap run-time errors?" (Because it translates before the program runs — it has no data to evaluate conditions with.) "Why is interpretation slower?" (Because translation happens at run time for every instruction, every time the program runs.)

	45–75 min
	Language Exploration Task



	🎯 Task focus
In pairs, students complete the language exploration worksheet (Teams / Classwork / Unit 1 / Languages). For each language: what it's used for; compiled or interpreted; a Hello World example. Results saved to OneNote. Circulate and probe understanding. Early finishers research bytecode and the JVM (Java Virtual Machine).



	75–90 min
	Reflection + OneNote Written Response



Discussion (slide 15):
1. Why can't computers understand English? (Ambiguity — "add salt to taste" has no precise meaning to a computer.)
1. Why might we choose one language over another? (Task, performance, team skills, ecosystem.)
1. What does a compiler actually do? (Translates entire program to machine code before execution.)
	📝 OneNote Work — for teacher review
In your OneNote notebook, write approximately 200 words explaining:
"The difference between high-level and low-level languages and why translators are needed."
Include one real-world example of a compiled language and one of an interpreted language.
Your teacher will review this work in your OneNote notebook.



Differentiation
	🔵 Support strategies
1. Provide the compilation stages table pre-completed — students annotate the cooking analogy column only.
1. Provide a sentence frame for the comparison: "A compiler is different from an interpreter because..."
1. Reduce the language exploration to 3 languages with a provided template.
	🟣 Stretch & Challenge
1. Research bytecode and the JVM — how does Java manage to be both compiled and interpreted?
1. Investigate what "Just-In-Time (JIT) compilation" is and which languages use it.
1. Write pseudocode for the interpretation cycle — represent it as a flowchart in OneNote.



Portfolio Evidence Checklist
	✓
	Evidence item
	LO

	☐
	High-level vs low-level comparison notes in OneNote.
	LO2.1

	☐
	Compilation pipeline table (5 stages) annotated in OneNote.
	LO2.3

	☐
	Interpretation cycle table (5 stages) annotated in OneNote.
	LO2.3

	☐
	Language exploration worksheet — at least 4 languages — copied to OneNote.
	LO2.1, LO2.2

	☐
	Written response (~200 words): high/low-level languages and translators, in OneNote.
	LO2.1, LO2.2



Post-Lesson Reflective Notes (Staff Use)
	What worked well?
	

	What would I change?
	

	Learners needing follow-up:
	




	STUDENT SECTION — CUT & PASTE INTO ONENOTE



Unit 02 | Lesson 2: How Computers Understand Code | LO2.1, LO2.2, LO2.3

	ℹ️  How to use this page
Complete all tables and annotations during the lesson. Your written response is done in OneNote for teacher review — no submission required.



Key Terms
	Term
	Definition

	High-level language
	A language close to human-readable English. Examples: Python, JavaScript, Java. Needs a translator.

	Low-level language
	A language closer to machine code. Examples: Assembly, machine code. Harder to read but faster to execute.

	Machine code
	Binary instructions (0s and 1s) that the CPU can execute directly.

	Translator
	Software that converts human-readable code into machine code. Types: compiler, interpreter, assembler.

	Compiler
	Translates the entire program into machine code before it runs. E.g. C++. Fast execution; errors caught at compile time.

	Interpreter
	Translates and executes code line by line at run time. E.g. Python, JavaScript. Slower; errors found during execution.

	Assembler
	Converts low-level assembly language into machine code.

	Syntax error
	An error caught at compile/interpret time — the code violates the language's grammar rules.

	Run-time error
	An error that only appears when the program is running — e.g. dividing by zero.



High-Level vs Low-Level Languages (LO2.1)
The Restaurant Analogy: Programmer = Chef  |  Translator = Waiter  |  Computer hardware = Kitchen staff

	Feature
	High-level language
	Low-level language

	Readability
	Easy to read; close to English
	Hard to read; closer to binary

	Examples
	Python, JavaScript, Java, C#
	Assembly language, machine code

	Speed
	Slower (needs translation)
	Faster (closer to hardware)

	Who uses it?
	Most programmers today
	Systems programmers, hardware engineers

	My notes
	
	



The Three Translators (LO2.2)
	Translator
	What it does
	Example language

	Compiler
	Translates the entire program at once before it runs. Produces a machine code file.
	C++

	Interpreter
	Translates and executes code line by line as it runs.
	Python, JavaScript, PHP

	Assembler
	Converts low-level assembly language into binary machine code.
	Assembly (x86, ARM)



Key difference between compiler and interpreter — explain in your own words:


The Compilation Process (LO2.3)
Annotate the "What this means" column as your teacher explains each stage.

	#
	Stage
	Cooking analogy
	My notes

	1
	Preprocessing
	Gathering all ingredients before cooking.
	

	2
	Compilation (to assembly)
	Chef writes precise recipe in cooking shorthand.
	

	3
	Assembly (to object code)
	Shorthand recipe translated into coded cooking steps.
	

	4
	Linking
	Combining your dish with sides before serving.
	

	5
	Execution
	Final meal cooked and served — ready to eat!
	



The Interpretation Process (LO2.3)
Annotate the "My notes" column as your teacher explains each stage.

	#
	Stage
	What happens
	My notes

	1
	Source code loaded
	Interpreter opens the .py file.
	

	2
	Tokenisation
	Code broken into meaningful tokens (keywords, symbols).
	

	3
	Parsing
	Tokens checked for valid grammar — builds a syntax tree.
	

	4
	Execution
	Each valid line is translated and executed immediately.
	

	5
	Error handling
	If an error is found, execution stops with a message.
	



Compiler vs Interpreter — Comparison
	Feature
	Compiled (e.g. C++)
	Interpreted (e.g. Python)

	Translation
	Entire program before running
	Line by line at run time

	Error detection
	At compile time
	During execution

	Speed
	Usually faster
	Slower (runtime translation)

	Portability
	Needs recompiling per platform
	Usually more portable



Portfolio Writing Support — Sentence Starters
	LO
	Sentence starter
	Use it to...

	LO2.1
	A high-level language is one that is close to human-readable English, whereas a low-level language...
	Distinguish high from low level.

	LO2.1
	Translators are needed because computers can only execute machine code (binary), so...
	Explain why translators exist.

	LO2.2
	A compiler differs from an interpreter in that a compiler...
	Distinguish compiler from interpreter.

	LO2.3
	The compilation process involves five stages. First, the preprocessor...
	Describe the pipeline.



My Written Response — Complete in OneNote
	📝 Write approximately 200 words in your OneNote notebook answering:
"The difference between high-level and low-level languages and why translators are needed." Include one real-world example of each.



Revision Checklist — Can I...?
1. Explain what a high-level language is and give two examples.
1. Explain what a low-level language is and give an example.
1. Define compiler, interpreter, and assembler.
1. Explain the key difference between a compiler and an interpreter.
1. Name the five stages of the compilation process.
1. Explain why interpreted languages run more slowly than compiled languages.


	RECALL QUIZ — UNIT 02 LESSON 2 — How Computers Understand Code
Microsoft Forms Import Format  |  5 Questions  |  Use at the start of the following lesson



	ℹ️  Import instructions
Use at the start of Lesson 3. 1 point per question.



1.  Which of the following best describes a high-level programming language?

A.  A language written entirely in binary (0s and 1s)
B.  A language close to human-readable English that requires a translator before the computer can run it
C.  A language used only for operating systems
D.  I don't know

ANSWER: B
POINTS: 1

2.  What does a compiler do?

A.  Translates code line by line as it runs
B.  Converts assembly language into machine code one instruction at a time
C.  Translates the entire program into machine code before it runs
D.  I don't know

ANSWER: C
POINTS: 1

3.  Why can a compiler NOT detect run-time errors?

A.  Because compilers only check spelling, not logic
B.  Because the program has not run yet when compilation happens — there is no data to evaluate
C.  Because run-time errors only occur in interpreted languages
D.  I don't know

ANSWER: B
POINTS: 1

4.  Which of the following is an example of an interpreted language?

A.  C++
B.  Go
C.  Python
D.  I don't know

ANSWER: C
POINTS: 1

5.  In the compilation process, what does the "linker" stage do?

A.  Checks the grammar and syntax of the source code
B.  Combines object files with library code to produce a complete executable
C.  Runs the finished program for the first time
D.  I don't know

ANSWER: B
POINTS: 1
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