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	Unit
	Unit 02 — Understanding the Principles of Coding

	Lesson No.
	9 of 10

	Duration
	90 minutes

	Level
	Level 2

	LOs Covered
	LO9.1 — Explain the importance of software testing and describe real-world consequences of failures
LO9.2 — Describe different types of testing (smoke, unit, integration, system, acceptance; white/black/grey box)
LO9.3 — Apply a testing strategy to a real software feature

	Prior Lesson
	Lesson 8 — planning. Link: good planning reduces bugs, but testing is the safety net that catches what planning missed.

	Recall quiz
	Microsoft Forms: https://forms.microsoft.com/e/z8LwVfrgwc

	Assessment
	Portfolio evidence: testing grid completed and saved in OneNote; written response (two tasks) in OneNote.



Learning Objectives
By the end of this lesson, learners will be able to:
1. Explain why software testing is essential, using real-world examples of failures (LO9.1).
1. Describe smoke testing, white/black/grey box testing, and the four levels of testing (LO9.2).
1. Apply a testing strategy to a real login function using a test grid (LO9.3).

Resources & Materials
	Resource
	Detail

	Slide deck
	Lesson_09_Testing_Level_2.pptx — recall, bug history, real-world failures, current year cyber attacks, testing types, testing levels, test grid.

	Recall quiz
	https://forms.microsoft.com/e/z8LwVfrgwc — covers Lesson 8.

	Testing website
	https://dpdd.examrevision.online/ — students test the login function using the test grid.

	Test grid
	Available in Teams / Coursework / Unit 1 / Lesson 09 Testing Grid — students copy results to OneNote.



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

	0–10 min
	10 min
	Recall quiz. Register.
	Individual

	10–20 min
	10 min
	Starter: "When has a software bug ruined your life?" Small group discussion. Real examples shared.
	Small groups

	20–35 min
	15 min
	Teaching: the history of the bug (Grace Hopper). Real-world failures — cost and human consequences. Current year cyber attacks.
	Teacher-led

	35–50 min
	15 min
	Teaching: types of testing — white/black/grey box; smoke testing. Four levels of testing pyramid.
	Teacher-led

	50–70 min
	20 min
	Real testing task: students use the testing website to test a login function using the test grid. Results saved to OneNote.
	Working independently

	70–80 min
	10 min
	Debrief: what test types did we use? What would unit vs acceptance testing look like for this?
	Class discussion

	80–90 min
	10 min
	Set OneNote written response (two tasks). Exit.
	Whole class



Detailed Lesson Flow
	10–35 min
	Teaching: Why Testing Matters (LO9.1)



Slides 5–9. Three teaching threads:
1. The history of the bug (slide 5)
1947: a moth flew into the Harvard Mk II computer, landed between two valves, and caused a short circuit. Grace Hopper's team had to find it among thousands of valves. Ever since, any software error has been called a "bug." Hopper — Rear Admiral, US Navy — is one of computing's pioneers.
2. Historical software failures (slide 7)
Walk through the examples. Ask: "Which was worse — the financial loss or the human loss?" Key examples to emphasise: the China Airlines crash (264 deaths), the Horizon IT scandal (wrongful prosecutions of 900+ subpostmasters), and the F-35 targeting failure.
3. Current-year cyber attacks (slide 8)
JLR lost £485m; M&S profits fell from £391.9m to £3.4m; Co-op lost £206m. These are not just technical failures — they have real commercial and human consequences. "You do not write code, you debug it."

	35–50 min
	Testing Types and Levels (LO9.2)



Slides 10–15. Two teaching blocks:
White/Black/Grey box (slide 11)
	Type
	Focus
	Usually done by

	White box
	Internal operation — tests logic against the source code.
	Developers

	Black box
	Function only — tests inputs and outputs without seeing the code.
	Testers, anyone

	Grey box
	A mix of white and black box.
	Often end-users or external testers



Smoke testing (slide 12): preliminary testing to check whether the most important functions work. "Does it work at all?" — if it fails smoke testing it is not worth running detailed tests yet.

Four levels (slides 13–14) — the testing pyramid:
1. Unit testing: test individual components in isolation. Smallest testable unit.
1. Integration testing: test two or more units working together.
1. System testing: test the complete integrated system.
1. Acceptance testing: test that user requirements are met — final check before release.

	50–70 min
	Real Testing Task



	🎯 Task focus
Students access https://dpdd.examrevision.online/ and test the login function using the test grid from Teams / Coursework / Unit 1 / Lesson 09 Testing Grid. They record their test cases, inputs, expected results, actual results, and pass/fail. Results are saved in their OneNote notebook.



	80–90 min
	Written Response



	📝 OneNote Work — for teacher review
In your OneNote notebook, complete BOTH tasks:
Task 1 — Everyday Bugs (5 mins): describe two software bugs or failures you have personally experienced. For each: describe what went wrong and how it affected you.
Task 2 — Testing Levels (10 mins): imagine you are helping test a food delivery app. Choose one feature (login / add food to cart / payment / delivery tracking). For that feature, explain what you would check at each testing level: Unit, Integration, System, Acceptance.
Your teacher will review this in your OneNote notebook.



Differentiation
	🔵 Support strategies
1. Provide the test grid pre-structured with column headings and two completed example rows.
1. For Task 2, provide one worked example level (unit) so students can see the required depth.
	🟣 Stretch & Challenge
1. Research test-driven development (TDD) — explain how it inverts the normal development order.
1. Find the Mark Rendel "Programming's Greatest Mistakes" reference and write a 100-word summary of the most significant failure listed.



Portfolio Evidence Checklist
	✓
	Evidence item
	LO

	☐
	Real-world failure notes — at least three examples with consequences — in OneNote.
	LO9.1

	☐
	Testing types and levels table annotated in OneNote.
	LO9.2

	☐
	Completed test grid for login function (from testing website) saved in OneNote.
	LO9.3

	☐
	Task 1: two personal bug experiences described in OneNote.
	LO9.1

	☐
	Task 2: testing levels applied to a food delivery app feature in OneNote.
	LO9.2, LO9.3



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 9: Software Testing | LO9.1, LO9.2, LO9.3

	ℹ️  How to use this page
All work is completed in your OneNote notebook for teacher review — no submission required.



Key Terms
	Term
	Definition

	Bug
	An error in software code. Named after a moth found in the Harvard Mk II computer in 1947 by Grace Hopper's team.

	Testing
	The process of executing software to find defects and verify that it meets requirements.

	White box testing
	Testing based on the internal logic and source code. Usually done by developers.

	Black box testing
	Testing based on inputs and outputs only — no knowledge of internal code required.

	Grey box testing
	A combination of white and black box testing.

	Smoke testing
	A quick, preliminary test to check whether the core functionality works at all.

	Unit testing
	Testing individual components or functions in isolation.

	Integration testing
	Testing how two or more units work together.

	System testing
	Testing the complete, integrated system end-to-end.

	Acceptance testing
	Testing that the system meets user requirements — final check before release.



Why Testing Matters (LO9.1)
Famous software failures — note the consequence of each:

	Incident
	What went wrong
	Consequence

	1994: China Airlines Airbus A300
	Software bug
	264 deaths

	1999: Fujitsu Horizon IT system (UK Post Office)
	Bugs causing false accounting data
	900+ subpostmasters wrongly prosecuted

	1999: US military satellite
	Software bug
	$1.2 billion satellite failure

	2015: Bloomberg terminal crash
	Software bug
	300,000 traders affected

	2025: M&S cyber attack
	Security failure
	Profits fell from £391.9m to £3.4m



Which example do you think was worst — and why?


Types of Testing (LO9.2)
	Testing type
	What it tests
	Usually done by

	White box
	
	

	Black box
	
	

	Grey box
	
	

	Smoke testing
	
	



The Four Levels of Testing (LO9.2)
	The Testing Pyramid (bottom = most tests; top = fewest):
Unit Testing → Integration Testing → System Testing → Acceptance Testing



	Level
	What is tested
	My example for a food delivery app

	Unit Testing
	Individual functions or components in isolation.
	

	Integration Testing
	Two or more units working together.
	

	System Testing
	The complete, integrated application end-to-end.
	

	Acceptance Testing
	Whether the system meets user requirements before release.
	



Real Testing Task
	🔍 Visit: https://dpdd.examrevision.online/
Test the login function using the test grid from Teams / Coursework / Unit 1 / Lesson 09 Testing Grid. Save your completed test grid to your OneNote notebook.



What I noticed about the login function:


One thing the test grid revealed that I would not have found without systematic testing:


Written Response — Complete Both Tasks in OneNote
	📝 Task 1 — Everyday Bugs
Describe two software bugs or failures you have personally experienced. For each: what went wrong; how it affected you or others.



	📝 Task 2 — Testing Levels Applied to a Food Delivery App
Choose one feature (login / add to cart / payment / delivery tracking). For that feature:
1. Unit Test — what one small piece of code would you test?
1. Integration Test — how would you test two parts working together?
1. System Test — what would you test across the whole app?
1. Acceptance Test — what would you ask a user to check before release?



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

	LO9.1
	Software testing is essential because bugs can cause...
	Explain why testing matters.

	LO9.1
	A famous example is... which showed that even a small software error can...
	Use a real example.

	LO9.2
	White box testing differs from black box testing in that...
	Distinguish testing types.

	LO9.2
	The four levels of testing form a pyramid. Unit testing is at the base because...
	Explain the pyramid.

	LO9.3
	For the login feature, a unit test would check... whereas an integration test would verify...
	Apply levels to a feature.



Revision Checklist — Can I...?
1. Explain why software testing is essential, using at least two real-world examples.
1. Distinguish between white box, black box, and grey box testing.
1. Define smoke testing and explain when it is used.
1. Describe the four testing levels and give an example of each for a specific application.
1. Complete a test grid with test cases, inputs, expected results, actual results, and pass/fail status.


	RECALL QUIZ — UNIT 02 LESSON 9 — Software Testing
Microsoft Forms Import Format  |  5 Questions  |  Use at the start of the following lesson



	ℹ️  Import instructions
Use at the start of Lesson 10. 1 point per question.



1.  What is "smoke testing" in software development?

A.  Testing the physical hardware components for overheating
B.  A preliminary test to check whether the core functions work at all before more detailed testing begins
C.  A final acceptance test run by end users before release
D.  I don't know

ANSWER: B
POINTS: 1

2.  Which testing approach involves testing inputs and outputs WITHOUT looking at the internal source code?

A.  White box testing
B.  Grey box testing
C.  Black box testing
D.  I don't know

ANSWER: C
POINTS: 1

3.  In the testing levels pyramid, which level tests the SMALLEST individual units of code?

A.  Acceptance testing
B.  System testing
C.  Unit testing
D.  I don't know

ANSWER: C
POINTS: 1

4.  What is the purpose of acceptance testing?

A.  To test individual functions in isolation from the rest of the code
B.  To verify that the complete system meets user requirements before it is released
C.  To check that two integrated modules exchange data correctly
D.  I don't know

ANSWER: B
POINTS: 1

5.  The Fujitsu Horizon IT system wrongly implicated 900+ subpostmasters. This demonstrates that software failures can cause:

A.  Only minor inconveniences that are easily reversed
B.  Serious harm to real people — including wrongful prosecution — when systems are not adequately tested
C.  Problems only in financial systems, not in everyday applications
D.  I don't know

ANSWER: B
POINTS: 1
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