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	Investigate the photovoltaic effect

	
	
	

	Learn how photovoltaic cells work and investigate the photovoltaic effect

	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 15-30 mins
	
	Key words / Topics: 

· photovoltaic cells
· solar energy
· renewable resource
· energy-saving devices

	
	
	

	Suggested Learning Outcomes
	
	

	· Be able to list the two types of solar panel and give examples of how they are used

· Be able to explain how photovoltaic cells work

	

	Introduction
	
	

	The ‘Photovoltaic cells’ scheme of work involves investigating how photovoltaic cells are used and then using this technology to make a series of electronic circuits of increasing complexity. This could form the basis of a design and make activity in Design and Technology (D&T), with cross-curricular links with Science. 


	Purpose

	This is a short activity which involves investigating to the photovoltaic effect. It could be used as a starter activity in Electronics or Product Design within Design & Technology, or to provide students with extended background information during the design and make project. It could also be used as a starter in Science.

	
	
	

	Activity
	
	Teacher notes

	Give students the ‘What is a photovoltaic cell’ (handout). After they have read it, ask the class to answer the following questions:

· How do photovoltaic cells differ from solar thermal cells?

· What commonly available products use photovoltaic cells?

· What are the advantages and disadvantages of photovoltaic cells?

· What factors would affect the positioning of a photovoltaic cell?


	
	The questions are shown on the second page of the Photovoltaic Cell (Handout).

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Use handling samples to demonstrate the two types of solar panel; if these are not available, illustrate how the two different types of panel would be used in a conventional home.
	
	Students could manufacture the circuit shown on the handout and use a voltmeter and an ammeter to measure its electrical output. This could be further extended to investigate the effect of the light level on the output.

Students could use the internet to identify different applications for photovoltaic cells, the power sources that were previously used for these applications, and the advantages of photovoltaic cells compared to these power sources.

	
	
	

	Resources
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	· Internet  access

· Ideally, small operational models of solar thermal and photovoltaic cells that the students can handle
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  What is a Photovoltaic Cell (Handout)

	
	
	

	Additional websites
	
	

	· Energy Saving Trust: https://www.energysavingtrust.org.uk/renewable-energy/electricity/solar-panels 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· ACTIVITY: Energy Efficiency starter
· ACTIVITY: Photovoltaic cells intro
Main (Options)

· ACTIVITY: Energy Efficiency main
· ACTIVITY: Photovoltaic cells – Investigating circuits
· ACTIVITY: Photovoltaic cells – Design & Make

	Extension (Options)

· ACTIVITY: Photovoltaic cells - Modifications
Plenary
· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image5.png]




	· The story Green School
· How it works? Interseasonal Heat Transfer (IHT)
· Who makes it work? Chani Leahong


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 24c, 34e
Design & Technology 

· KS3 3b, 3d, 4a
	Northern Ireland

Technology & Design
(Objective 1) Developing pupils as Individuals
· Mutual understanding

(Objective 2) Developing pupils as Contributors to Society
· Explore technical inventions and designs that have met a social need cost-effectively

· Ethical awareness

(Objective 3) Developing pupils as Contributors to the Economy and the Environment
· Pursue design solutions using environmental friendly materials and energy sources

· Education for Sustainable Development

Learning Outcomes
· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate


	Scotland

Technologies
· TCH 3-01a, TCH 3-02a
	Wales

Design & Technology

· 1.6

	GCSE D&T

AQA D&T

· 3.1.2
Edexcel D&T

· 1.3
Eduqas D&T

· 2.1 Core: 3
OCR D&T

· 3.2
	GCSE Engineering

AQA Engineering

· 3.1.3

	GCSE Science
AQA Combined Science Trilogy

· 6.1.3
AQA Combined Science: Synergy

· 4.8.2.4
Edexcel Combined Science

· Physics: 3.13
Eduqas Combined Science

· 2.3: 1.2f
OCR Gateway Science: Combined Science A

· P6.2a
OCR 21st Century Science: Combined Science B

· P2.2: 1, 2
	GCSE Physics

AQA Physics

· 4.1.3
Edexcel Physics

· 3.13
Eduqas Physics

· 1.2f
OCR Gateway Science: Physics A

· P8.2a
OCR 21st Century Science: Physics B

· P2.2: 1, 2

	
	


	Personal, learning & thinking skills (PLTS)

	>   Independent enquirer


