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Watchdog Brief 4: The Hidden Cost
Key question: What does AI cost the planet?
Lesson at a glance
	Learning objective
	To describe how AI affects the environment (energy, water, materials and e-waste) and how AI can also help the environment.

	Success criteria
	1. I can explain what a data centre is and why AI needs one.
1. I can describe at least three environmental costs of AI: energy, water, materials or e-waste.
1. I can give an example of AI helping the environment and weigh it against the costs.
1. Oracy (Cognitive): I can weigh up two sides using "On one hand… On the other hand…" and give a conclusion.

	AILit Framework
	EA5 Intermediate (focus): Compare how AI systems consume energy and natural resources. Describe how AI affects the environment (energy, water for cooling, materials, e-waste) and how AI can also help the environment.
Knowledge: K1.5 (environmental resource cost)  ·  Skills: Self & Social Awareness, Critical Thinking  ·  Attitudes: Responsible, Reflective  ·  Level: Intermediate (builds on Y1 EA5 Basic: "AI needs electricity and machines")

	National Curriculum
	Computing KS2: understand computer networks, including the internet; how they can provide multiple services.
Geography KS2 (human geography): describe and understand key aspects of economic activity including trade links, and the distribution of natural resources including energy, food, minerals and water.
Science (electricity): builds on Y4 electricity (identify common appliances that run on electricity) and prepares for Y6 electricity. Electricity is not a Y5 programme of study topic, so this is a link, not coverage.
Science Y5 (link): properties and changes of materials, including evaporation (water used for cooling). Science Y6 (forward link): how living things are affected by their environment.
English, spoken language (Y1–6): articulate and justify answers, arguments and opinions; participate in discussions, presentations, performances, role play, improvisations and debates; consider and evaluate different viewpoints, attending to and building on the contributions of others; use spoken language to develop understanding through speculating, hypothesising, imagining and exploring ideas; gain, maintain and monitor the interest of the listener(s).
2028-ready: anticipates the new Computing strands on AI and data awareness, and digital literacy and responsible use (draft programmes of study not found published when rechecked on 6 October 2026).

	Trust values
	Social responsibility (unit focus: caring for the planet) · Equity (who pays the cost and who gets the benefit) · Democracy (four corners)

	Timing
	60 minutes (45-minute timings are in the sequence; see also Adaptive teaching)

	AI access
	None. Fully unplugged. No teacher demo is needed. Optional: show a real, licensed photo of a data centre (not AI-generated).

	Safeguarding
	Low risk. Climate topics can worry some pupils: keep the tone factual and hopeful, and focus on choices people can make. No AI-generated content.


Teacher subject knowledge
Written for non-specialists. Read before teaching (about 5 minutes).
1. Where AI runs: most AI tools don't run on your phone alone. Your question travels over the internet to a data centre: a large building full of computers (servers) that run day and night. This is the KS2 Computing link to networks.
1. Energy (K1.5): the International Energy Agency (Energy and AI, 2025) estimated data centres used about 1.5% of global electricity in 2024 (around 415 TWh) and projected this to roughly double by 2030, with AI a major driver. Both training a model and using it (millions of daily requests) use electricity. How green it is depends on the energy source.
1. Water: servers produce heat; many data centres use evaporative cooling that consumes water. Others use air or recycled water. The impact depends on location (water-stressed areas). Science link: evaporation.
1. Materials and e-waste: chips and servers need mined metals and minerals; mining has local environmental and human costs, often far from the users. The Global E-waste Monitor 2024 reported about 62 million tonnes of e-waste in 2022, with about 22% documented as properly collected and recycled.
1. AI helping the environment: sorting camera-trap images for wildlife surveys; monitoring deforestation by satellite; weather and flood forecasting; balancing electricity grids with more renewable power. EA5 at Intermediate asks pupils to hold both sides, so avoid "AI is bad for the planet" as the conclusion.
1. Numbers are estimates and change quickly. Present them as "about" and "experts estimate". If a pupil asks something you don't know, model the watchdog habit: "Let's check a trusted source."
1. Eco-anxiety: some pupils worry about climate change. Keep a hopeful tone: people are already designing more efficient AI, using renewable energy and recycling servers, and users can choose when AI is worth it.

	Before the lesson
☐  Print clue cards (Appendix A) for the hook
☐  Print the five station cards (Appendix B) and set up five stations around the room
☐  Print carousel recording sheets (Appendix C), one per pair
☐  Print and put up the four corners signs (Appendix D); print statement cards (Appendix E)
☐  Print the Planet-smart pledge (Appendix F), talk frame cards (Appendix G) and exit tickets (Appendix H)
☐  Optional: find a real, licensed photo of a data centre (e.g. from a public-sector or company press page) for slide 3. Do not use an AI-generated image


Key vocabulary
Gestures: data centre = draw a big box in the air; energy = make a lightning bolt with your finger; e-waste = drop an imaginary phone in a bin.
	Word
	Child-friendly meaning

	data centre
	A large building full of computers (servers) that store data and run AI and websites.

	server
	A powerful computer that does jobs for other computers over the internet.

	energy / electricity
	The power computers need to work.

	cooling
	Keeping computers from overheating, often with fans or water.

	e-waste
	Old or broken electronic things that are thrown away.

	natural resources
	Things from nature that people use: water, metals, minerals, energy.

	renewable energy
	Energy that won't run out, like wind and solar.


Common misconceptions
	Pupils may think…
	Actually…
	Try saying…

	AI happens inside my device, so it uses no extra energy.
	Most AI runs in data centres far away, which use electricity and water.
	"Where does your question go when you press send?"

	AI is bad for the planet, so we should never use it.
	AI has costs AND benefits. EA5 asks us to weigh them up.
	"When might the cost be worth it?"

	Electricity is clean because it comes from a plug.
	It depends how it was made: wind and solar, or burning fossil fuels.
	"Where does the electricity come from?"

	One question to a chatbot uses loads of energy.
	One question uses a small amount; the impact comes from billions of questions and from training.
	"What happens when millions of people do it?"

	Old computers just disappear when thrown away.
	They become e-waste; much is not properly recycled.
	"Where do old phones go?"


Resources
1. Slides: Y5-L4-slides.pptx (16 slides, with speaker notes)
1. Appendix A: mystery clue cards
1. Appendix B: five station cards
1. Appendix C: carousel recording sheet (one per pair)
1. Appendix D: four corners signs
1. Appendix E: four corners statement cards
1. Appendix F: Planet-smart AI pledge
1. Appendix G: talk frame cards
1. Appendix H: exit tickets
1. Timer; optional licensed photo of a data centre
Lesson sequence
Teacher script is in italics. Timings show 60-minute / 45-minute versions.
	Phase
	Teacher does and says
	Pupils do
	Talk and AfL

	1. Hook: the mystery building
0–7 / 0–5 min
Slides 1–3
	Slide 2: reveal the five clues one at a time (cover the list, or read from the clue cards). After each clue: "What could it be?"
Slide 3: reveal: a data centre. Show the journey: your device → the internet → a data centre. Optional: a real, licensed photo.
	Talk partners guess after each clue, giving a reason.
	"I think it's a ___ because clue ___ says ___."
AfL: who uses the clues as evidence?

	2. Why does AI need it?
7–14 / 5–10 min
Slides 4–7
	Mission (slide 4). Charter focus Be open to changing your mind (slide 5): we'll need it in four corners.
Key words (slide 6).
Slide 7: AI uses data centres twice: training (learning from millions of examples, for weeks) and using (answering millions of questions every day). Both need electricity, cooling and machines.
	Mini-whiteboards: two things a data centre needs to keep running.
	Hinge: "Does AI only use energy when it's being trained?" (No: every use adds up.)

	3. Carousel stations
14–34 / 10–25 min
Slides 8–10
	Slide 8: five stations (Appendix B). Pairs rotate every 4 minutes, read the card, discuss the question and record on the sheet (Appendix C) using "On one hand… On the other hand…".
Slides 9–10 summarise the stations for the whole-class debrief.
Circulate: "Who pays this cost? Who gets the benefit?"
	Visit stations; read, discuss and record one cost or benefit and a question for each.
	"On one hand ___. On the other hand ___."
AfL: can pairs name a cost AND a benefit?

	4. Weighing up
34–38 / 25–28 min
Slide 11
	Slide 11: model weighing two sides with a conclusion: "On one hand, AI helps scientists count hedgehogs in thousands of photos. On the other hand, it uses electricity and water. So I think it's worth it, because a person couldn't look at all those photos."
	Pairs rehearse a weighing-up sentence about one station.
	Tiered frames (slide 11).
AfL: does the sentence end with a conclusion ("so…")?

	5. Four corners
38–52 / 28–38 min
Slides 12–13
	Slide 12: corners are Worth it, Worth it if…, Not worth it and Not sure yet.
Slide 13: read each statement. Pupils move, then each corner agrees a reason. Take one speaker per corner. Anyone convinced may switch, and must say why.
	Move to a corner; agree and give reasons; switch if convinced.
	"I chose this corner because ___." / "You've convinced me, because ___."
AfL: are switches explained with a reason?

	6. Plenary: what does it cost?
52–60 / 38–45 min
Slides 14–16
	Slide 14: Watchdog Question 3, What does it cost? Pupils choose one designer action and one user action for the Planet-smart pledge (Appendix F).
Exit ticket and seal (slide 15). Preview Lesson 5 (slide 16).
	Choose pledge actions.
Exit ticket and talk check.
	"A planet-smart designer would ___ because ___."
Oracy self-check: did I weigh up two sides and give a conclusion?


Talk toolkit for this lesson
Talk routine: Four corners (with a carousel of stations). Pairs gather evidence at five stations. Then the teacher reads statements and pupils move to one of four corners (Worth it / Worth it if… / Not worth it / Not sure yet), agree a reason as a corner, present it, and may switch corners if convinced
Oracy focus: Cognitive (weighing up two sides and reaching a reasoned conclusion). Upper KS2 strand: justify opinions with evidence; weigh two sides.
Teacher model: "On one hand, AI helps scientists count hedgehogs in thousands of camera photos. On the other hand, it uses electricity and water in a data centre. So I think it's worth it, because a person couldn't check all those photos and it helps protect wildlife."
	Function / level
	Sentence frames

	Explaining (clues)
	I think it's a ___ because clue ___ says ___.

	Weighing up: support
	On one hand, AI ___. On the other hand, it uses ___.
Word bank: electricity · water · materials · e-waste · data centre · cost · benefit · worth it · planet · renewable

	Weighing up: core
	On one hand ___. On the other hand ___. So I think ___.

	Weighing up: stretch
	Although AI ___, I think ___ matters more because ___, so it is / isn't worth it when ___.

	Four corners
	I chose this corner because ___.

	Changing your mind
	You've convinced me, because ___. / I'm staying here because ___.

	Questioning
	Who pays the cost, and who gets the benefit?


Adaptive teaching
	Pathway
	Adaptations

	Support
	1. Three stations (energy, water, AI helping) with picture-supported cards read by an adult
1. Recording sheet with a choice of cost and benefit stickers or phrases
1. Support frame and word bank; go to corners with a partner
1. Pre-teach data centre, energy and e-waste with gestures

	Core
	As planned.

	Stretch
	1. Station 1: what does "double" mean if today's share is about 1.5%?
1. Station 3: who pays the cost and who gets the benefit? Is that fair?
1. In four corners, argue for a corner you didn't choose

	SEND
	1. Carousel as table-top stations brought to the pupil if moving is difficult
1. Four corners: hold up a corner card from your seat instead of moving
1. Advance warning of movement and noise; visual timer
1. AAC: preload "worth it", "not worth it", "because"

	EAL
	1. Station cards with key words in bold and icons; dual-language key words
1. Partner reading at stations
1. Rehearse "On one hand / On the other hand" with hand gestures (left hand, right hand)

	Tech access
	1. None (default): fully unplugged
1. Teacher demo: not needed. Optional real, licensed photo of a data centre (not AI-generated)
1. Pupil hands-on: not applicable (KS2)

	45-minute version
	1. Jigsaw instead of carousel: each pair visits one station and reports to their table
1. Four corners with three statements
1. Pledge as an oral choice



	Optional extension for computing specialists
Compare training a model (a large one-off cost) with inference (a small cost per use, multiplied by millions of users).
Explain why smaller, efficient models and running some AI on the device can reduce data-centre demand.


Assessment
Unit "I can" statement (from the progression map): I can describe how AI affects the environment (energy, water for cooling, materials, e-waste) and how AI can also help the environment (EA5 Intermediate).
	Judgement
	What to look for

	Working towards
	Knows AI needs electricity and machines; names one cost with support.

	Expected
	Describes three costs and one benefit, and explains what a data centre is.

	Greater depth
	Weighs costs against benefits for a specific use, and suggests designer and user actions; notes who pays the cost and who benefits.

	Oracy
	Weighs two sides with "On one hand… On the other hand…" and reaches a conclusion (cognitive).



	Model answer
"AI runs in data centres that use lots of electricity and water to stay cool, and the computers are made from mined metals that become e-waste. On the other hand, AI can help scientists count wildlife and forecast floods. So I think it's worth it for big jobs like that, but not for things I could do myself in two minutes."


Safeguarding notes
1. Low risk. Some pupils may feel anxious about climate change: keep the tone factual and hopeful, and point to positive actions.
1. No pupil AI use and no AI-generated content. Any data-centre photo must be real and licensed, not AI-generated.
1. KCSIE 2026 4 Cs: no specific risk in this lesson. If pupils mention using AI apps at home, respond neutrally and remind them many apps are for 13+.


Appendix A: Mystery clue cards
Reveal one at a time. Answer: a data centre.
	Clue 1
It has very few windows, or none at all.

	Clue 2
Inside, rows and rows of computers hum all day and all night.

	Clue 3
Some use as much electricity as a small town.

	Clue 4
Giant fans, and often water, keep it cool.

	Clue 5
When someone asks a chatbot a question or streams a video, the request may travel here.




Appendix B: Station cards
Print one of each and place around the room (A4, one per page is fine).
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STATION 1. Energy
Every computer needs electricity. In 2024, data centres used about 1.5% of all the electricity in the world, and experts expect that to roughly double by 2030, partly because of AI. Training a big AI model and answering millions of questions every day both use electricity. Some of it comes from wind and solar; some from burning fossil fuels.
Watchdog question: Where does the electricity come from? Does that matter?
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STATION 2. Water
Computers get hot when they work hard. Many data centres use water to keep their computers cool, and some of that water evaporates. Others use air cooling or recycled water. Using lots of water matters most in places where water is scarce.
Watchdog question: Should a data centre be built somewhere that has little water?



	[image: ]

STATION 3. Materials
Computer chips and servers are made from metals and minerals, such as copper, gold and other rare metals, that are dug out of the ground. Mining can damage land and rivers, and affects the people who live nearby, often far away from the people who use the AI.
Watchdog question: Who pays the cost of making AI, and who gets the benefit?
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STATION 4. E-waste
Servers and devices are often replaced every few years. Old electronics become e-waste. In 2022 the world threw away about 62 million tonnes of e-waste, and only about one fifth was properly collected and recycled.
Watchdog question: What could companies and families do about e-waste?
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STATION 5. AI helping the planet
AI can also help the environment: sorting thousands of wildlife camera-trap photos so scientists can count animals; spotting forest loss in satellite images; helping forecast the weather and floods; helping electricity grids use more wind and solar power.
Watchdog question: When is the cost of AI worth it?





Appendix C: Carousel recording sheet
One per pair.
	Station
	On one hand… (cost or benefit)
	On the other hand…

	Energy
	
	

	Water
	
	

	Materials
	
	

	E-waste
	
	

	AI helping the planet
	
	



Our conclusion: So we think AI is worth it when ___________________________ but not when ___________________________.


Appendix D: Four corners signs
One per corner of the room.
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WORTH IT
The benefit is bigger than the cost.
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WORTH IT IF…
Only if something changes.
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NOT WORTH IT
The cost is bigger than the benefit.
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NOT SURE YET
I need more evidence.




Appendix E: Four corners statement cards
	Statement 1
Using AI to sort 10,000 wildlife camera photos to count hedgehogs.

	Statement 2
Asking AI to make a silly picture of a cat in a hat, just for fun.

	Statement 3
Asking a chatbot a fact you could find in a book in two minutes.

	Statement 4
Using AI to help forecast floods so people can get ready.

	Statement 5
An app using AI to recommend video after video, all evening.




Appendix F: Planet-smart AI pledge
Pupils tick one designer action and one user action.
	A planet-smart AI designer would…
	A planet-smart AI user would…

	☐ power data centres with wind and solar
☐ make AI that uses less energy
☐ recycle or reuse old servers
☐ build data centres where there is enough water
☐ tell people how much energy their AI uses
	☐ use AI when it really helps, not just for fun
☐ do quick jobs myself (or with a book)
☐ keep devices longer and recycle old ones properly
☐ switch devices off when not in use
☐ ask: what does it cost?



My pledge: I will ___ because ___.
______________________________________________________________________________________


Appendix G: Talk frame cards
	Support: full frame + word bank
On one hand, AI ___. On the other hand, it uses ___.
I think it's a ___ because clue ___ says ___.
Word bank: electricity · water · materials · e-waste · data centre · cost · benefit · worth it · planet · renewable

	Core: sentence starters
On one hand ___. On the other hand ___. So I think ___.
I chose this corner because ___.
You've convinced me, because ___. / I'm staying here because ___.

	Stretch: open reasoning
Although AI ___, I think ___ matters more because ___, so it is / isn't worth it when ___.
Who pays the cost and who gets the benefit? I think ___ because ___.




Appendix H: Watchdog Report exit tickets
	[image: ]   WATCHDOG REPORT · BRIEF 4 · SEAL: PLANET PROTECTOR
Name: ___________________________
1. What is a data centre? ____________________________________________
2. Name three costs of AI to the planet: __________________ · __________________ · __________________
3. On one hand ___. On the other hand ___. So I think ___.
______________________________________________________________________________________
Talk check: I weighed up two sides and gave a conclusion  ☐
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Name: ___________________________
1. What is a data centre? ____________________________________________
2. Name three costs of AI to the planet: __________________ · __________________ · __________________
3. On one hand ___. On the other hand ___. So I think ___.
______________________________________________________________________________________
Talk check: I weighed up two sides and gave a conclusion  ☐



Adapted from: OECD / European Union (2026), "Empowering learners for the age of AI: An AI literacy framework for primary and secondary education", https://doi.org/10.1787/65cd27d4-en (CC BY 4.0). This is an adaptation of an original work by the OECD and the European Union. The opinions expressed and arguments employed in this adaptation should not be reported as representing the official views of the OECD, its Member countries or the European Union.
Icons: Font Awesome Free (CC BY 4.0), game-icons.net (CC BY 3.0), Phosphor and Lucide (MIT/ISC), Material Design Icons (Apache 2.0). No AI-generated images are used.
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