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	Renewable Energy (Early – Second Level)



	Big Question

How has energy changed over time and how can renewable energy shape a sustainable future?

	Small Questions

- What sources of energy did early humans use (fire, wind, water)?
- How was energy harnessed during the Industrial Revolution?
- What are fossil fuels and why are they unsustainable?
- What are the main types of renewable energy (wind, solar, hydro, tidal, geothermal, biomass)?
- How do different renewable technologies work?
- How can renewable energy reduce climate change?
- What is Scotland’s role in renewable energy development?
- How can individuals and communities save energy?
- What will energy look like in the future?






	Curriculum Coverage

	Science
	Technologies
	Numeracy and Mathematics

	Early: SCN 0-04a, SCN 0-07a
First: SCN 1-04a, SCN 1-04b, SCN 1-20a
Second: SCN 2-04a, SCN 2-04b, SCN 2-20a, SCN 2-20b

	Early: TCH 0-01a, TCH 0-02a
First: TCH 1-02a, TCH 1-04b, TCH 1-09a
Second: TCH 2-02a, TCH 2-04b, TCH 2-09a, TCH 2-12a

	Early: MNU 0-01a, MNU 0-20a
First: MNU 1-07a, MNU 1-20a, MTH 1-21a
Second: MNU 2-07a, MNU 2-20a, MTH 2-21a, MTH 2-22a






	Learning for Sustainability

Renewable energy directly links to global citizenship and sustainable development.

SDG 7: Affordable and Clean Energy – ensure access to sustainable energy.
SDG 11: Sustainable Cities and Communities – explore energy-efficient design.
SDG 12: Responsible Consumption and Production – investigate reducing energy waste.
SDG 13: Climate Action – understand role of renewables in reducing carbon emissions.
SDG 14: Life Below Water – consider impacts of tidal power.
SDG 15: Life on Land – reflect on land use for renewables.

Children compare global energy access and consider fairness, equity and justice.






	Potential learning activities and key vocabulary
	Benchmarks for Assessment
	Meta skills
(Click here for Meta Skills Progression Framework)

	Science

	Activities:
- Investigate how wind turbines generate electricity (model making, observe moving blades).
- Build a solar oven to explore how sunlight can be harnessed.
- Test different water wheels to explore hydro energy.
- Explore simple circuits (bulbs, motors, buzzers) to show energy transfer.
- Conduct a historical timeline activity: fire, coal, oil, nuclear, renewables.

Resource links
Renewable Energy – SSERC
Renewable energy fact booklets - SSERC
Investigations - SSERC
Renewable Energy in Scotland - SSERC
Understanding Simple Electrical Circuits - SSERC
Interactive digital tour of historical energy industries
	Key Vocabulary:
Energy, fossil fuels, renewables, wind, solar, hydro, tidal, geothermal, biomass, turbine, generator, circuit, efficiency, conservation.

	Benchmarks:
- Describes and gives examples of energy transfer (light, sound, heat, electrical).
- Identifies advantages and disadvantages of renewable and non-renewable sources.
- Carries out practical investigations and records results accurately.
- Links renewable energy to reducing climate change.
	Meta-skills:
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Problem solving (testing ideas, refining designs)
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Curiosity (asking why and how energy works)
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- Critical thinking (comparing energy sources)
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- Collaboration (team investigations).






	Technology/Engineering

	Activities:
- Design and build models of renewable systems (wind turbines, solar cars, water wheels).
- Use CAD or coding (Scratch) to simulate energy generation.
- Explore materials and their suitability for building energy systems.
- Investigate how homes/schools can be designed to save energy.

Resources
Building a wind Turbine - SSERC

Useful links
http://www.thesolarspark.co.uk/experiments/
http://www.glasgowsolarfuels.com/mission.html
	Key Vocabulary:
Design, prototype, innovation, model, structure, circuit, solar panel, blade, energy efficiency.
	Benchmarks:
- Demonstrates understanding of how technologies affect the environment.
- Creates and justifies solutions to a design challenge considering user needs.
- Uses appropriate tools safely to build working models.
- Selects materials based on their properties.

	Meta-skills:
- Creativity (innovating designs).
- Communication (sharing models, presentations).
- Initiative (solving practical challenges).
- Teamwork (building projects together).




	Numeracy and Mathematics

	Activities:
- Collect and graph school energy use (electricity, gas, renewables if available).
- Compare percentages of renewable vs non-renewable energy use nationally.
- Use measuring equipment to test efficiency of solar panels or water wheels.
- Create pie charts showing Scotland’s energy mix.
	Key Vocabulary:
Data, graph, chart, percentage, ratio, scale, measurement, estimate, capacity, efficiency.
	Benchmarks:
- Interprets and creates bar charts, line graphs and pie charts.
- Uses percentages and ratios to compare renewable and non-renewable use.
- Accurately measures length, mass, capacity and records in standard units.
- Applies estimation and rounding when recording data.
	Meta-skills:
- Analysis (interpreting data).
- Accuracy (recording measurements).
- Reasoning (drawing conclusions from data).
- Persistence (working through data investigations).







	Class Novel/Stories
- The Boy Who Harnessed the Wind – William Kamkwamba
- Energy Island – Allan Drummond
- What a Waste: Rubbish, Recycling and Protecting our planet – Jess French
- One Plastic Bag – Miranda Paul
- Ada Lovelace Cracks the Code – Emily Arnold McCully

	Other supportive STEM resources
- Education Scotland: STEM Nation
- Practical Action: Renewable Energy Challenge packs
- Scottish Power education sites
- BBC Bitesize: Energy and Climate Change
- Royal Society of Chemistry: Energy resources
- Interactive digital tour of historical energy industries 





	DYW
- Link to local renewable energy companies (wind farms, hydro dams).
- Invite STEM Ambassadors from renewable energy engineering.
- Explore careers in green technology, data analysis, climate science.
- Research apprenticeships in renewable and sustainable energy.
	Possible STEM Ambassador/industry connections
https://www.stemambassadors.scot/ 
https://www.destinationstem.org.uk/
https://www.oceanwinds.com/ 


     
	Other suggested curricular areas, associated activities and useful links
Expressive Arts:
- Create drama contrasting past coal miners with future renewable engineers.
- Design eco-posters encouraging energy saving.
- Compose soundscapes using wind/water/solar themes.

RME:
- Discuss stewardship of the Earth in world religions.
- Explore fairness in energy access globally.

Social Studies:
- Compare the different renewable energy technologies and attitudes in the last one hundred years. Materials to support this are available at https://radar.gsa.ac.uk/10417/ and https://resources.stemambassadors.scot/resources/empire-retold-including-augmented-reality-app/
- Compare Scotland’s history of coal mining to its renewable future.
- Explore global case studies (Denmark – wind, Kenya – solar, China – hydro).
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