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	Analyse Energy Consumption Data

	
	
	

	Use data on energy consumption to investigate how average values are calculated

	Subject(s):  Science, Design & Technology, Mathematics 
Approx time: 45-60 mins
	
	Key words / Topics: 

· functional maths
· reliability of data
· interpreting data
· electricity

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand that mathematics is used as a tool in a wide range of contexts 

· To recognise that mathematics is used as a tool in a wide range of contexts
· To use mathematics to interpret the impact of energy costs on society

	

	Introduction
	
	

	In the Keeping Warm scheme of work, students investigate the topical issue of the cost and efficient use of energy.  Using functional mathematics, they will recognise that published facts and figures are not necessarily accurate and that mathematical insight should be used to probe data.  



	Purpose

	In this activity, students will use data on electricity consumption to investigate how average values are calculated. They will also consider how accurate a source of published data is and whether it may contain bias.

 This activity uses data for England. Students in Wales, Scotland, or Ireland may wish to research data for their areas. It could be used as a main lesson in maths.

	
	
	

	Activity
	
	Teacher notes

	Ask students to list the different types of houses that people live in. Which type of house is likely to require most energy? 

Give students the Keeping Warm Resource Sheet. This shows typical annual electricity energy bills for different types of house. Students should work in groups of 2-4, discussing and analysing the data and answering the questions on the resource sheet.

Each group should then prepare a short presentation or podcast to share with the class, summarising their answers to the questions. 
	
	Encourage students to reflect on the meaning of this data rather than just accepting it at face value — can they find raw figures and do the calculations to support the information shown? 

The organisation collecting the data asked customers to volunteer their costs. Without further information we can’t be certain why the data appears to be anomalous, e.g. why 4 and 5 bedroom flats are shown as less than the price for smaller flats. (It is probable that very few persons gave costs for 4 or 5 bedroom flats and that those who did used less electricity than might have been expected given the size of the accommodation.)

Students are likely to start by finding the mean of the five values shown in each row — they may want to use a spread sheet to do this. The totals match for some of the rows but not others; again we don’t know why – one possible reason that the students should identify is different ratios of the house sizes amongst respondents, making the method of adding and dividing by 5 mathematically incorrect. 

If time is an issue, the presentations could be sped up by groups being paired together, and simultaneously one group from each pair makes their presentation to their paired group.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	After time to examine the data, the first three questions on the resource sheet could be investigated through a guided discussion.

The groups could be guided to calculate the averages based on the property sizes, to identify which figures are ‘wrong’. They can then speculate as to why the calculated averages are ‘wrong’. A pre-designed spread sheet could also be provided to calculate the average values, with the group only having to enter the values.
	
	Using the internet, students could investigate and quantify how energy is used within the home. For example, energy consumption for heating, lighting, cooking, food storage, entertainment (television, computers etc.).  The quantification could be in terms of units of energy and/or cost.

They could then proceed to find comparable data for a dwelling designed to be eco-friendly, and analyse the differences in energy requirements.

The resource sheet includes social trend data showing how household size has changed over time. Students should analyse this data and forecast how it may change in the future. Based on this, they should estimate how energy demand may change in the future.

Students could also review electricity bills from their home, calculating or estimating the annual cost, and reviewing their total against the table. From this evidence is their household a high, medium, or low energy user? (British Gas defines a low energy user as someone spending about £225 pa on electricity, an average energy user £378 pa, a high energy user £554 pa. Students will need to consider whether this is per household or per person within the household.)

Using the average prices and the breakdown of the dwelling types, students could to calculate the total annual (domestic) expenditure on electricity in England.

	
	
	

	Resources
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	· Projector/Whiteboard
	
	[image: image4.png]


 Analyse energy consumption data (Presentation)
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 Analyse energy consumption data (Resource sheet)

	
	
	

	Additional websites
	
	

	· Energy Saving Trust: http://www.energysavingtrust.org.uk/Energy-Saving-Trust/Our-calculations  

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· VIDEO: Power House

· ACTIVITY: Keeping Warm 1
· ACTIVITY: Fuel Poverty 1
Main (Options)

· ACTIVITY: Keeping Warm 2 
· ACTIVITY: Fuel Poverty 2
· ACTIVITY: Heating through the Ages
	Main (cont.)

· ACTIVITY: Burning Water 1 (Practical)
· ACTIVITY: Burning Water 2 (Research)
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story Power House
· How it works? Baxi’s Ecogen Boiler
· Who makes it work? David Willets


	
	
	


	Curriculum links and PLTS

	England

Science

>    KS3 3a, 3c, 3d, 3e, 4b, 23d
Design & Technology 

·  KS3 3d
Mathematics 

· KS3 1a, 1e, 1g, 2a, 2g, 3b, 4l, 6a, 6h, 6j, 9a, 9b

	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Respond to a personal design challenge in relation to their own lifestyle

(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

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

· Education for Sustainable Development

· Economic Awareness

Learning Outcomes

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

· 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

	GCSE D&T

AQA D&T

· 3.3.1
Edexcel D&T

· 1.13
Eduqas D&T

· 2.2 Core: 1, 2

OCR D&T
· 1.1
	GCSE Mathematics
AQA Mathematics
· S2, S4
Edexcel Mathematics

· S2, S4
Eduqas Mathematics
· FS3, HS3, FS4, HS5
OCR Mathematics

· 12.02a, 12.03

	GCSE Statistics

AQA Statistics
· 3.3.3 C2, 3.2.1 B1a, 3.2.5 B2b, 3.2.6 B2c, 3.2.7 B2d
	

	
	


	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Team worker

· Effective participator




