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	Ratio & Proportion

	
	
	

	Calculate how the amounts of ingredients required will change according to the scale of production



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 20-30 mins
	
	Key words / Topics: 

· proportion 
· ratio

· composition

· material

	
	
	

	Suggested Learning Outcomes
	
	

	· To use ratio and proportion in a manufacturing context

· To understand that changing the proportions of the ingredients in a material will affect its properties and characteristics

	

	Introduction
	
	

	The ‘Engineering Process’ scheme of work provides students with an in-depth understanding of some engineering materials and how they are being developed in industry. This scheme was inspired by the casting process used to make the D3O smart material into a ‘usable’ form. This links to industrial practices such as quality control, standardisation and casting manufacture. It is designed to challenge the students by requiring them to apply the knowledge and understanding of engineering materials through a ‘batch’ production experience.  



	Purpose

	This activity will help students develop an understanding of ratio and proportion. This will be applied in subsequent activities when preparing the necessary polymers to be used in the manufacturing of their product. It involves calculating how the amounts of ingredients required will change when changing the scale of production. 

The activity has a design and technology (resistant materials) and engineering focus, but could also be carried out in a maths context. It should serve as a precursor to the ‘Investigating Cast Products’ (Activity).

	
	
	

	Activity
	
	Teacher notes

	Make a corn flour / water mixture as a class demonstration using 500 cm3 of water to 700 cm3 of cornflour.  

Using separate mixtures, demonstrate what happens if the ratio of water to cornflour is reduced and increased. 

Students should answer the following questions: 

1. What if you want a smaller/larger quantity? 

2. Does it matter what units the ratio is in? 

3. In what other ways could you write the ratio?

They should then answer questions based on finding quantities for basic multiples and fractions of the mixture. 

They should use an appropriate method to calculate the quantities given 100 cm3 of water. They can then make this in a plastic cup.

	
	Students can either plot a graph or use the unitary method.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Students should be asked to find the required amounts for whole number multiples only.
	
	Students should be asked to write a general rule of the form:

y = mx + c.
They should use an appropriate method to answer the question: ‘What amounts would be required to produce exactly 150 cm3 of the solutions?’ 

	
	
	

	Resources
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	· Projector/Whiteboard

· Plastic cups

· Access to water

· Corn flour
	
	

	
	
	

	Additional websites
	
	

	· http://www.bbc.co.uk/skillswise/topic/ratio-and-proportion - a good site for basic ratio
·  http://nrich.maths.org/4825 - a discussion of the difference between ratio and proportion for teachers

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: D30
· ACTIVITY: Engineering Processes
Main (Options)

· ACTIVITY: Investigating Batch Production 1

· ACTIVITY: Investigating Batch Production 2

· ACTIVITY: Ratio and Proportion

	Extension (Options)

· ACTIVITY: Investigating Cast Products

· ACTIVITY: Tessellation

Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image4.png]




	· The story Safe Drinking Water
· How it works? The Concept
· Who makes it work? Richard Palmer
· Who makes it work? Floria Antolini
· Who makes it work? John Sudul
· Who makes it work? Mike Austin


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 3a, 4b
Design & Technology 

· KS3 4a
Mathematics

· KS3 1a, 1e, 1g, 2a, 2b, 3a, 3c, 4l, 6a, 6d, 6e, 6f, 6g, 6i, 9b 

	Northern Ireland

Technology & Design

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
	Wales

Design & Technology

· 5.3


	
	


	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Reflective learner




