TEACHER DELIVERY GUIDE
Lesson 2: CPU Performance
Purpose: A practical guide for delivering the accompanying CPU Performance lesson, with timings, checks for understanding, teacher prompts and common misconceptions.
Lesson outcomes
Understand the CPU characteristics that can affect computer system performance: clock speed, number of cores and cache size.
Explain the individual impact of each characteristic on performance.
Understand how the characteristics can work collectively and why improving one factor alone may not guarantee a proportional performance increase.
Suggested lesson overview
	Section
	Suggested time
	Main purpose

	Task 1: Knowledge and understanding
	18–20 minutes
	Establish clock speed, cores and cache

	Task 2: Guided practice
	18–20 minutes
	Apply characteristics to an upgraded PC

	Task 3: Independent practice
	Homework
	Apply and combine ideas in the Vision Cut scenario

	Task 4: Exam-style question
	8–10 minutes
	Practise the command word Outline



Total in-class time: approximately 44–50 minutes, leaving time for transitions, questioning and review. This does not take into consideration all the information you need to impart from the presentation slides and any student contribution/feedback time. The suggested timings are strictly there as guidance and can be adapted. Check the course timeline to find suggested length of time allocated to each topic.
Task 1 – Knowledge and understanding
Suggested time: 18–20 minutes. This task introduces the three performance characteristics and then asks students to connect each one to its effect on processing.
Questions 1–2: Identify the characteristics
Suggested time: 6–7 minutes. Students identify cores, cache and clock speed from definitions, then classify statements such as parallel processing, Hertz, frequently used instructions, cache levels and overclocking potential.
Start with the three simple definitions before moving to the classification grid.
Ask students to justify one classification rather than accepting the number alone.
Keep the distinctions clear: clock speed concerns cycles/rate; cores concern separate processing units and parallel work; cache concerns fast memory close to/on the CPU.
	Useful teacher prompts
• Which characteristic is measured in Hertz?
• Which characteristic stores frequently used instructions/data?
• Which characteristic allows work to be split so tasks can be processed simultaneously?
• If I say L1, L2 and L3, which characteristic am I describing?



Question 3: Cores and parallel processing
Suggested time: 3–4 minutes. Students explain that each core can process instructions and that more cores can allow parts of a suitable task to be processed simultaneously.
	Check understanding
• What does parallel mean in this context?
• Does adding a second core automatically make every program twice as fast?
• What must software/workloads be able to do to benefit from multiple cores?



Question 4: Overclocking
Suggested time: 3–4 minutes. Use the supplied answer to establish the benefit and the trade-off: a higher clock speed can increase processing rate, but overclocking can increase heat and power use and may cause instability or damage if cooling is inadequate.
	Useful teacher prompts
• What exactly is being increased when a CPU is overclocked?
• What is the intended performance benefit?
• Why might extra cooling be required?
• Why is overclocking not simply a free performance improvement?



Question 5: Matching characteristics to impacts
Suggested time: 6 minutes. Students match clock speed, cores and cache size to performance effects. Some rows legitimately apply to more than one characteristic, which makes this useful for discussing collective performance.
Ask students to complete independently, then choose two rows where more than one box is ticked and discuss why.
Emphasise that overall performance is influenced by a combination of characteristics rather than one isolated specification.
	Hinge question
• A CPU has a very high clock speed but a small cache and only one core. Can we conclude it will outperform every lower-clocked CPU? Explain why not.



Task 2 – Guided practice
Suggested time: 18–20 minutes. Students compare Millie’s old CPU (2.3 GHz, single-core, 8 KB cache) with the new CPU (3.1 GHz, dual-core, 16 KB cache) and explain how each change may affect performance.
Questions 1–4: Applying each specification
Suggested time: 12–14 minutes. Work through clock speed, cores and cache one at a time. The aim is to move students from identifying the larger number to explaining the mechanism and resulting performance effect.
For clock speed, connect the higher GHz value to more cycles/instructions being processed per second as framed in the booklet, then to quicker execution.
For cores, connect dual-core processing to the ability to handle more work simultaneously and improved multitasking where the software can use multiple cores.
For cache, connect the larger cache to storing more frequently used data/instructions close to the CPU, reducing retrieval from slower main memory and therefore delays.
Encourage a three-part chain: specification change → technical effect → user/performance effect.
	Teacher prompts
• What has physically/specifically changed between the two CPUs?
• What does that allow the CPU to do differently?
• How would Millie notice that improvement when using the computer?
• Can you explain the effect without just saying “it is faster”?



Question 5: Challenging “twice as fast”
Suggested time: 5–6 minutes. This is an important misconception check. The booklet identifies several reasons a dual-core CPU may not run twice as fast: software may use only one core, other characteristics such as clock speed/cache/RAM matter, and the individual cores may have different clock speeds.
Ask students to vote agree/disagree before revealing the answer.
Require at least one reason that refers to software and one that refers to another hardware/performance factor.
Use this question to introduce the idea of bottlenecks, which is revisited in the homework.
	Check understanding
• If a program only uses one core, what benefit will the second core give that program?
• Why can we not compare CPUs using core count alone?
• What other CPU characteristics in this lesson could limit the improvement?



Task 3 – Independent practice (homework)
Homework – no in-class timing required. The Vision Cut video-production scenario contains 12 questions that progress from individual characteristics to combined performance, limitations, CPU choice and a 6-mark response.
Set after Task 2 so students have already practised the explanation chains with support.
Students should apply answers to video editing, rendering and multitasking rather than giving only generic definitions.
When reviewing, sample Questions 7, 8, 11 and 12 because these test whether students understand interaction and trade-offs rather than isolated facts.
For Question 8, look for a justified choice rather than assuming the CPU with the highest clock speed is automatically best. The booklet favours CPU B because the quad-core processor better supports multitasking/rendering.
For Question 12, students should address clock speed, cache size and number of cores and explain how they work together, including the possibility that another factor creates a bottleneck.
	Homework feedback prompts
• Where have you applied the answer specifically to Vision Cut?
• What is the technical reason for the performance improvement?
• Have you linked your point using “this means”, “leading to” or “resulting in”?
• Have you explained why improving only one characteristic may not fully improve performance?
• For the 6-marker, have you covered all three CPU characteristics and their combined effect?



Task 4 – Exam-style question
Suggested time: 8–10 minutes. Students answer a 2-mark question about how clock speed and number of cores could affect a supermarket checkout system during busy periods. The command word is Outline, so students need a brief account rather than an extended explanation.
Give 2–3 minutes for an independent response.
Remind students there are two marks and two named characteristics, making one concise valid point about each an efficient approach.
Accept contextual examples such as processing transactions more quickly and handling scanning/payment tasks simultaneously.
After marking, ask students to compare the amount of detail needed for Outline with the Explain responses used elsewhere in the lesson.
	Teacher prompts for “Outline”
• What does a higher clock speed allow the CPU to do?
• What can additional cores allow the checkout system to do at the same time?
• Can you keep each point brief while still showing the effect on performance?
• Have you referred to both clock speed and cores?



Whole-lesson checks for understanding
Cold call: “Name the three CPU characteristics studied today.”
Mini-whiteboards: teacher reads a statement; students write Clock speed, Cores or Cache.
Hinge question: “A CPU upgrade doubles the number of cores. Will every program run twice as fast?” Students must answer no and give a valid reason.
Ask students to complete: “A larger cache can improve performance because…”
Ask students to compare two hypothetical CPUs and state what additional information they would need before deciding which is faster.
Exit check: “Clock speed affects…, cores affect…, cache affects…” — one accurate phrase for each.
Common misconceptions to watch for
	Misconception
	How to address it

	More cores always means proportionally faster performance.
	Use Millie’s dual-core question: software may not use all cores and other components/characteristics can limit performance.

	Clock speed is the only measure of CPU performance.
	Return to the three characteristics and show how cache and cores can also affect performance.

	Cache is the same as RAM.
	Reinforce the booklet framing: cache is small, very fast memory on/close to the CPU used for frequently needed data/instructions; it reduces the need to retrieve from main memory.

	A larger cache makes the CPU clock run faster.
	Separate the mechanisms: cache reduces waiting/data retrieval; clock speed changes the rate of cycles.

	Overclocking only has benefits.
	Pair increased clock speed with the booklet’s disadvantages: extra heat, power use, instability and possible damage.

	A higher specification in one category guarantees the best CPU.
	Use Vision Cut and bottlenecks: performance depends on the combination of characteristics and the workload.


End-of-lesson success criteria
Students can identify clock speed, number of cores and cache size from descriptions.
Students can explain how each characteristic can affect CPU performance.
Students can explain why multiple cores support parallel processing/multitasking when software can use them.
Students can explain how a larger cache reduces the need to retrieve frequently used data/instructions from main memory.
Students can identify benefits and limitations of increasing clock speed/overclocking.
Students understand that CPU characteristics work together and that improving one characteristic alone may be limited by bottlenecks.
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