Lesson Plan: "The AI Energy Paradox"
Topic: AI Infrastructure, Energy Grids, and Sustainable Technology
Resource: https://www.ted.com/talks/varun_sivaram_how_ai_can_solve_its_own_energy_crisis
Target Group: Secondary School Students (Ages 14–18)
CEFR Level: B1+/B2
Duration: 90 minutes

I. Teacher’s Lesson Outline
	Time
	Phase
	Activity Description
	Learning Objective

	0-10'
	Warm-up
	"The Invisible Plug": Students guess how much electricity a single ChatGPT query uses compared to a Google search.
	Awareness of digital energy

	10-25'
	Screening
	Watching the TED Talk. Focus: The "Dual Role" of AI (Problem vs. Solution).
	Identifying key arguments

	25-45'
	Transcript Lab
	Using the official transcript to find technical data on data centers and carbon free energy.
	Detailed reading/Scanning

	45-80'
	The Debate
	"Silicon vs. Sustainability": Can we afford the energy cost of intelligence?
	Critical argumentation

	80-90'
	Mapping
	"Data Center Geography": Discussing where these centers should be built (Climate/Energy source).
	Geographical application



II. Student Workbook: 50-Item Challenge
Part 1: Technical Vocabulary & Concepts (Items 1-10)
Match the terms from Varun's talk with their definitions:
1. Data Center ( ) | 2. Algorithm ( ) | 3. The Grid ( ) | 4. Decarbonize ( ) | 5. Exponential ( ) | 6. Fusion ( ) | 7. Efficiency ( ) | 8. Load ( ) | 9. Intermittent ( ) | 10. Hardware ( )
· A. To remove or reduce carbon dioxide emissions from a process.
· B. A network of cables and power plants that delivers electricity.
· C. The physical parts of a computer or technology system.
· D. Becoming more and more rapid (very fast growth).
· E. A large building housing many computers to store/process data.
· F. Using the least amount of energy to get a job done.
· G. Not continuous; stopping and starting (like wind or solar power).
· H. A set of rules or steps for a computer to follow.
· I. The amount of electricity being used at a specific time.
· J. A future energy source that mimics the power of the sun.
Part 2: Fact-Finding from the Transcript (Items 11-25)
Find these specific figures and details in the text:
11. AI models are growing in size by __________ times every year.
12. An AI search uses about __________ times more energy than a traditional search.
13. Data centers could consume up to __________% of global electricity by 2030.
14. What is the name of the "Law" that traditionally described computer growth? __________
15. Varun mentions that AI can help design new __________ (materials/chemicals) for batteries.
16. AI can predict __________ and __________ patterns to help the solar grid.
17. What type of "Advanced" nuclear energy does he mention? __________
18. How much faster can AI discover new materials compared to humans? __________
19. AI can manage "Flexible __________" to save energy during peak hours.
20. Data centers produce a lot of __________ (by-product) that could heat homes.
21. Which company does Varun work for? __________
22. AI can help "Real-time __________" of the power grid.
23. The growth of AI energy use is faster than the growth of __________ energy.
24. AI can optimize the __________ of wind turbines to catch more wind.
25. What is the "Triple Challenge" mentioned (Energy, AI, and...)? __________
Part 3: True or False & Logic (Items 26-35)
Decide if the statements are True (T) or False (F) and explain why:
26. AI is only a threat to the environment and has no benefits. ( )
27. Computers are becoming more efficient, but we are using them much more. ( )
28. AI can help create a "Self-healing" power grid. ( )
29. Training a large AI model uses less energy than a house does in a year. ( )
30. We can solve the energy crisis without AI, according to Varun. ( )
31. AI can speed up the "Permitting" process for new green energy projects. ( )
32. Wind and solar power are difficult to manage because they are unpredictable. ( )
33. Cooling a data center requires very little energy. ( )
34. AI "Inference" (using it) uses more total energy than "Training" it. ( )
35. The speaker is optimistic about the future of AI and energy. ( )
Part 4: Debate & Rhetoric Strategy (Items 36-45)
Analysis of the speech and debate skills:
36. "On the one hand... but on the other..." is used for __________ (Contrast / Conclusion).
37. "This is a double-edged sword" means __________ (It is only dangerous / It has both good and bad sides).
38. Find a sentence where Varun uses a Metaphor (e.g., about water or fire).
39. How does Varun use "Urgency" in his tone? __________
40. Why does he show graphs during the talk? __________
41. What is the "Problem-Solution" structure of his talk? __________
42. Find the phrase "We stand at a crossroads" – what does it imply? __________
43. How does he define "Clean Growth"? __________
44. Identify a call to action aimed at governments. __________
45. Who does he say is responsible for this transition? __________
Part 5: Guided Debate & Geography Prompts (Items 46-50)
Prepare your arguments based on the Geopolitical and Environmental pillars:
46. Topic 1: "Should data centers be banned in countries that still use coal power?"
47. Topic 2: "Is it ethical to use AI for entertainment (like making memes) if it uses so much energy?"
48. Topic 3: "Geography check: Should we move all data centers to the Arctic to save on cooling energy?"
49. Topic 4: "Can we trust an AI to control a national power grid? What are the risks?"
50. Topic 5: "Who should pay for the extra green energy: the AI companies or the taxpayers?"

III. Teacher's Answer Key
· 1-10: 1-E, 2-H, 3-B, 4-A, 5-D, 6-J, 7-F, 8-I, 9-G, 10-C.
· 11-25: 11: 10x. 12: 10x. 13: 3-4% (or more depending on projection). 14: Moore’s Law. 15: Catalysts/Electrolytes. 16: Weather and Cloud. 17: Small Modular Reactors (SMRs) / Fusion. 18: Thousands of times. 19: Demand. 20: Waste Heat. 21: (Check transcript - e.g., Columbia University/Specialist firm). 22: Balancing. 23: Renewable. 24: Angle/Pitch. 25: Climate.
· 26-35: 26-F, 27-T, 28-T, 29-F (Training uses massive energy), 30-F, 31-T, 32-T, 33-F (Cooling is ~40% of energy), 34-T, 35-T.
· 36-40: 36-Contrast, 37-Both sides, 38: "Fire of our generation", 39: Mentions 2030 deadlines, 40: To show exponential growth vs. linear progress.
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