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	Recycling

	
	
	

	Use mathematics to analyse the quantity of material needed to make a recycled product

	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 60 mins 
	
	Key words / Topics: 

· approximation
· estimation 



	
	
	

	Stay safe
	
	

	Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand what is meant by recycling 

· To use mathematics to analyse the quantity of material needed to make a recycled product 

	

	Introduction
	
	

	The ‘Green School’ scheme of work allows students to investigate environmental issues in the context of the design and operation of a new school. 


	Purpose
In this activity, students will be introduced to the concept of recycling. They will then apply their mathematical understanding of formulae and problem solving in this context.

This can be effectively taught within mathematics or within Design & Technology, as part of resistant materials or product design.

	
	
	

	Activity
	
	Teacher notes

	At Howe Dell, as can be seen in the Green School film, recycled materials have been used in imaginative ways, such as yoghurt pots for sink tops, drainpipes for the library counter and old mobile phones as a reception desk.

Show the Recycling (presentation) and ask what materials these recycled objects may be made from. 

The Recycling 1 (worksheet) gives information about how plastics are recycled. Give students time to read this, then carry out a matching exercise where they have to link the step to its description.

Students should then be given Recycling 2 (worksheet). This gives facts and figures about recycling wellington boots and old mobile phones. Allow pupils time to read the information, and then ask them, in teams of 2-4, to choose either wellington boots or mobile phones.

Show the students slide 7 of the Recycling (presentation). They should then work in their teams to estimate the number of wellington boots / mobile phones that would be needed to make one sheet of ‘their’ material. They should use the weighing equipment to research for themselves the mass of the item their team has chosen. 

Compare the results between different teams. Allow the students to investigate any (significant) differences between teams using the same product and provide positive feedback.

Set the teams the following question:  ‘If all the sinks in your school were to be replaced using recycled yoghurt pots, about how many pots would be needed? How long it would take to collect them if each student in the school ate one yoghurt per day? The teams should record any assumptions they are making in their calculation.

Again, compare the results between different teams. Allow the students to investigate any (significant) differences and provide positive feedback.
	
	Slide 7 within the Recycling (presentation) provides a question and answer on the amount of items needed to make a sheet of recycled material.

For reference, a boot weighs about 150g to 400g depending on size; the mobile phone covers used for the sheeting weighed approximately 30g each, with each phone giving two covers.

Teams may need to measure a sink and to either assume, calculate or count the number of sinks within the school. They will need to make assumptions about yoghurt pot size and weight, or otherwise determine the mass of the pots.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Provide students with the relevant information (e.g. the mass of an average phone casing, wellington boot, and yoghurt pots; the dimensions of a sink, the number of sinks in the school, and the mass of a sink), selecting appropriate values so that the calculations will be simpler.
	
	Students could investigate and list other examples of recycled materials, and the applications that they are used for.
The final slide shows bottles and cans being used in an imaginative way. Discuss this slide then ask pupils to estimate how many bottles would be needed to build a school

The Bowland CPD materials, sent on CD to all mathematics departments in 2008, include a section focusing on a school that was built in Honduras using bottles. Suggestions for how to use this activity with students are given on the CD. 

	
	
	

	Resources
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 Green School film
·     Projector/Whiteboard
·     Wellington boots 

·     Mobile phones 

·     Plastic cups 

·     Weighing equipment
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 Recycling (Presentation)
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 Recycling 1 (Worksheet)
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 Recycling 2 (Worksheet)



	
	
	

	Additional websites
	
	

	· Remarkable smile: http://smile-plastics.com  (for additional images of recycled products made from plastic materials)

	
	
	

	Related activities (to build a full lesson)
	
	

	Prior Work (Optional)

· Basic introduction to estimating and approximating 
Starters (Options)

· VIDEO: Green School 
· ACTIVITY: Circular Economy
Main (Options)

· ACTIVITY: Recycling
· ACTIVITY: Maths behind a heating system

	Extension (Options)

· Extend to building a whole school (Bowland Maths)
Plenary

· Students present their findings to the class

	
	
	


	The Engineering Context    [image: image8.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 22d
Design & Technology 

· KS3 2a (knowledge to select from), 3d, 4a
Mathematics

· KS3 1a, 1b, 1g, 3a, 4a, 4d, 4l, 4m, 4o, 6a 
· GCSE Maths 2010 – Number – Estimation and Approximation (AO2/AO3)
	Northern Ireland

Technology & Design
(Objective 1) Developing pupils as Individuals
(Objective 2) Developing pupils as Contributors to Society
· Explore technical inventions and designs that have met a social need cost-effectively
(Objective 3) Developing pupils as Contributors to the Economy and the Environment
· Pursue design solutions using environmental friendly materials and energy sources

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context

Learning Outcomes
· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate


	Scotland

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


Design & Technology

· 3.1, 3.2



	GCSE D&T

AQA D&T

· 3.1.1, 3.2.1, 3.2.3, 3.3.2

Edexcel D&T

· 1.2.4, 1.14.2, 1.14.3, 1.14.4, 1.14.8, 1.15.1g
Eduqas D&T

· 2.1 Core: 1, 2

· 2.2 Core: 4

OCR D&T

· 2.1a vi, 2.2, 3.1a i/iii/iv, 3.3a i/iv, 5.2c iii, 5.3c, e
	GCSE Science
AQA Combined Science Trilogy

· 4.7.3.6, 5.10.2.2 
AQA Combined Science: Synergy

· 4.4.1.5, 4.4.2.7, 4.8.2.9
Edexcel Combined Science

· Chemistry: 4.10
Eduqas Combined Science

· 2.2: 11d 
OCR Gateway Science: Combined Science A

· C6.1g
OCR 21st Century Science: Combined Science B

· C4.4: 6


	GCSE Chemistry
AQA Chemistry
· 4.10.2.2
Edexcel Chemistry
· 4.10, 9.24c
Eduqas Chemistry
· 11v
OCR Gateway Science: Chemistry A

· C6.1n
OCR 21st Century Science: Chemistry B

· C4.5: 6, 7
	GCSE Mathematics
AQA Mathematics
· N14

Edexcel Mathematics

· N14
Eduqas Mathematics
· FN14
OCR Mathematics

· 3.01b


	
	


	Assessment opportunities

	· APP – Number – Estimation and approximation

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer

· Creative thinker

· Reflective learner

· Team worker




