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GCSE Mathematics B
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Foundation Gold/Higher Bronze Stage
This Support Material booklet is designed to accompany the OCR GCSE Mathematics B specification for teaching from September 2010.
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Introduction

In order to help you plan effectively for the implementation of the new specification we have produced sample schemes of work and lesson plans for Mathematics B. These support materials are designed for guidance only and play a secondary role to the specification.  
Each sample scheme of work and lesson plan is provided in Word format.  You should use it as a foundation to build upon, and amend or add to the content to suit your teaching style and learners’ needs.

This booklet provides examples of how to structure the teaching of this Stage; the teaching hours are suggestions only.

The specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this support material booklet should be read in conjunction with the specification. If clarification on a particular point is sought then that clarification should be sought in the specification itself.
	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage 

	Suggested teaching time
	2 hours
	Topic
	FGG7/HBG7 – Enlargement

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Recognise/construct enlargements using positive integer scale factors. Consider implications on area and perimeter.
	Look at enlargements, decide on the scale factor
Draw enlargements having been given a scale factor (SF)
	Textbook
	

	Identify centre and scale factor of enlargement
	Draw enlargements with a given SF and centre
Recognise and describe the SF and centre of enlargement
	www.teachers.tv/video/2284 : there are downloadable worksheets (nb video clips change it may be advisable to download them). This covers centre of enlargement and also moves on to fractional scale factors
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGN3/HBN3 & FGN4/HBN4 – Fractions, decimals and percentages

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Convert a simple fraction to a decimal using division.

Use and understand terminating and recurring decimals.
	Recap on simple fraction to decimal conversions

Introduce other conversions using division

Introduce the idea of recurring decimals
	Textbook 

Worksheet or whiteboard

As above
	At this stage recurring decimals do not need to be converted to fractions

	Use percentages to compare proportion.
	Compare situations using percentages, use situations related to real life
	Worksheet

Give students scenarios on cards – which is better?
	

	Use and find percentage change.
	 Find percentage change
	Textbook
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGS1/HBS1 – Probability

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Use and understand estimates of probability from theoretical models or experimental data.
	Introduce idea of relative frequency

Experiment in pairs then combine all results and discuss the results
Exercise from textbook 

Students in groups design an experiment to carry out to test a theory

Consider the effect of the sample size or the number of times the experiment was done
	Recording sheet, dice, coins, etc
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGA4/HBA4 – Linear functions

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Plot graphs of linear functions.
	Generate tables of values from given equations

Use tables of values to draw graphs
Reinforce the concept of linear graphs
	Textbook
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/graphsrev1.shtml 

Exercise from textbook
	

	Find the gradient of linear graphs.
	Calculate the gradient of lines
	Lines on whiteboard (on a grid)

Questions from a textbook
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGG3/HBG3 – Angles in polygons

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Calculate and use the sums of interior and exterior angles of regular and irregular polygons
	Students draw a polygon with between 4 and 10 sides, they measure and total their interior and their exterior angles, collect results on master sheet or whiteboard

Discuss results - can they see a link? Fill in any gaps

Exercise for more practice 

Continue exercise to reinforce the concept
	Protractors

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/polygonsrev1.shtml 
Textbook/worksheet
	Could split exterior and interior angles into two separate lessons depending on individual classes


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGA5/HBA5 – Real life graphs

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Draw and interpret graphs modelling real life situations, which may be non-linear, including simple quadratic graphs.
	Interpret some graphs, explain horizontal sections

Practise questions from textbook etc

Students decide on a “story” and produce a graph
	Pre-drawn graphs on whiteboard or in textbook
	Could be individual or paired work. Use finished results as display


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGN5/FBN5 – Checking solutions to calculations

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Check solutions to calculations by approximating or by using inverse operations. 
	Recap on rounding to 1 significant figure and the effect of rounding then multiplying or dividing
Check, using inverse operations and common sense
	Questions on whiteboard

Exercise to practise from textbook or worksheet

http://www.bbc.co.uk/schools/gcsebitesize/maths/number/roundestimaterev1.shtml
 
	

	Recognise the effect of multiplying and dividing by numbers less than one and greater than one.
	Ask students to multiply/divide by numbers less than and greater than one. What do they find?
	Exercise giving calculations, students need to say if incorrect and how they can tell without working out the exact answer
	Students can work in pairs, using individual whiteboards. One makes up a calculation and the other states if correct or incorrect


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGS3/HBS3 – Scatter diagrams

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Draw and interpret scatter graphs for discrete and continuous variables.
Understand the types of correlation.
	Video clip is a good starter

Discuss the idea of correlation

Exercise on interpreting scatter diagrams
	http://www.teachers.tv/video/1851

maths 4 real 
	

	Use and understand lines of best fit.
	Exercise on drawing scatter graphs and lines of best fit

Use the line of best fit to estimate

Explain limitations of estimating from a line of best fit
	Students in a group state a hypothesis. Collect data from class or relevant source, students produce their own scatter graph and write a report on their findings

Exercise from textbook
	Another useful wall display


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGG4/HBG4 – Pythagoras

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand, recall and use Pythagoras’ theorem in 2-D contexts.
	Explain hypotenuse, students name the hypotenuse on triangles in different orientations

Calculate the length of the longest side of a triangle 

Calculate either of the shorter sides of a triangle 

Mixed questions 

Questions in context and not obviously Pythagoras 

Pythagorean triples


	http://www.teachers.tv/video/666
Pre-made sets of right-angled triangles and squares. Students arrange the triangles with three squares round each one. Complete details on a pre-prepared worksheet.

Exercise from textbook 
Include questions which ask the length of a diagonal line, giving only the coordinates of the ends of the line

	Pace obviously depends on the ability of individual classes


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGA6/HBA6 – Quadratic graphs

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Generate points and plot graphs of simple quadratic functions. Use these to find approximate solutions of simple related equations.
	Compare equations and decide if linear or quadratic

Generate tables of values from given equations 

Use tables of values to draw quadratic graphs 

Use graphs to solve equations
	www.emaths.co.uk/powerpoint/numalg /QuadraticGraphs.ppt 
Exercise from textbook 


	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGS2/HBS2 – Calculate the mean from grouped continuous data

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Calculate the mean form grouped continuous data.
	Introduce the idea of midpoint explain why it is used

Practise questions 
Students collect data and work out an estimate for the mean of eg heights of students in their maths class
	http://www.emaths.co.uk/tutorials/meangrouped/ Grouped 20Mean/Presentation_Files/index.html
Questions from textbook or worksheet 

Data collection sheets

Metre rulers, tape measures, scales etc
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGA2/FBA2 – Inequalities

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Solve simple linear inequalities in one variable and represent the solution set on a number line, using the convention for distinguishing ≤ and ≥ from 
< and >.
	Revise symbols 

Exercise on inequalities giving solution set on a number line 

Effect of multiplying or dividing an inequality by a negative number
	Cards with sets of numbers on, students fill in the gaps with the correct sign

Exercise from textbook 

Exercise from textbook 
	


	Suggested teaching time
	2 hours
	Topic
	FGG2/HBG2 – Compound measures

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand and use rates and compound measures, for example speed, density, rate of flow.
	Explain how compound measures are calculated

Speed in km/h or m/s 

Introduce density, population density and rate of flow
	Exercise from textbook 

Exercise form textbook
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGN6/HBN6 – Reciprocals, factors and multiples

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Use and understand the terms reciprocal, highest common factor, lowest common multiple, prime number. 
Find the prime factor decomposition of positive integers.
	Recap reciprocals

Recap prime numbers and prime factors

Practise decomposing numbers into prime factors 

Higher common factors and lowest common multiples

Practise questions on HCF and LCM
	List of numbers, students work out the reciprocals
Exercise from textbook
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/primefactorshirev1.shtml
Exercise from textbook
	


	Suggested teaching time
	2 hours
	Topic
	FGA3/HBA3 – Changing the subject of a formula

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Change the subject of a formula in cases where the subject only appears once.
	Change the subject of a formula using addition, subtraction, multiplication and division

Introduce formulae containing brackets 

Introduce equations to be solved in cases where the formula has to be re-arranged first
	Exercise from textbook
Exercise from textbook
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGG6/HBG6 – Loci

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Construct loci to show paths and shapes.


	Introduce idea of loci

Find the locus of a point


	http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/locirev1.shtml

(This covers all topics and could be split so 
the relevant part is shown in each lesson.)

Rulers, pencils, compasses
	

	Use straight edge and a pair of compasses to produce standard constructions, including the midpoint and perpendicular bisector of a line segment and the bisector of an angle.
	Find the midpoint of a line segment
Construct the bisector of a line segment 

Construct an angle bisector

Mixed activity, problem solving
	Rulers, pencils, compasses

www.emaths.co.uk/shape.htm PowerPoint on perpendicular bisector 

Exercise from textbook
Past GCSE exam questions

Rulers, pencils, compasses

www.emaths.co.uk/shape.htm PowerPoint on angle bisector
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGG1/HBG1 – Accuracy

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Recognise that a measurement given to the nearest whole unit may be inaccurate by up to half a unit in either direction.
	Give reminder of rounding

Examples of discrete/continuous data

Discuss the idea that counting is exact

Write upper and lower bounds for given numbers

Explain notation for whether a boundary is included or not 

Students measure items and record lowest and highest boundaries of their measurements

Discuss practical implications ie fitted kitchen – will all units fit in a certain space if using rounded measurements?
	Exercise from textbook
Items for students to measure - boxes,  cans etc  
Rulers, string etc


	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGN1/HBN1 – Indices

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Use the index laws with numerical and algebraic expressions involving multiplication and division of positive integer powers. 
Use the terms cube root and negative square root.
	Introduce the idea of multiplying numbers in index form eg 23 x 27
Introduce dividing 

Remind about square roots and introduce negative square roots 

Introduce cube roots

Remind students of the cube roots they need to be able to recall in an examination


	http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/indicesrev1.shtml
Exercise from textbook 

Exercise from textbook
	· Ensure students know how their own calculators operate


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGA1/HBA1 – Sequences

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Generate integer sequences using a rule for the nth term. Use linear expressions to describe the nth term of an arithmetic sequence.
	Explain linear sequences

Continue a sequence

Give a formula, write down the first 4 terms 

Find the formula for the nth term
	Ask each student to write a sequence on a mini whiteboard. Hold up in turn, others decide if it is linear or not

Exercise from textbook
Card sort. Sets of 30 cards. 15 are sequences, 15 are rules. In pairs students find the matches 

Exercise from textbook
Could have another set of cards for students to match
	


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	2 hours
	Topic
	FGG5/HBG5 – Prisms and units

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Calculate the surface area and volume of right prisms, including cylinders. 

Convert between measures for area or for volume, for example between mm2 and cm2 or between cm3 and litres.
	Recap on volume of a cuboid, define prism and introduce idea of cross section. Move on to volume of a prism

Exercise on volume of prism 

Introduce idea of surface area

Exercise on surface area of prisms

Recap changing linear units

Introduce relationship between metric units of area and volume

Exercise for practice
	www.emaths.co.uk/shape.htm PowerPoint on volume of prisms

Exercise from textbook
www.emaths.co.uk/shape.htm

 HYPERLINK "http://www.emaths.co.uk" 
 PowerPoint on surface area of prisms 
Exercise from textbook

Students often find this difficult. Let them draw the net of a cuboid on squared paper, cut it out and work out the total surface area
Exercise from textbook
	(This PowerPoint is labelled as OCR Stage 8, which refers to the three tier 1966 specification)



	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGN2/HBN2 – Fractions

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Use the four operations on fractions, including mixed numbers.
	Recap on adding/subtracting fractions

Introduce addition/subtraction with mixed numbers 

Multiplying/dividing with mixed numbers 

Calculating with fractions using a calculator

Revise topics covered
	Exercise from textbook 

Exercise from textbook 

Exercise form textbook
Mixed exercise covering all four operations
	Could convert to improper fractions rather than dealing with the whole numbers first 

Students are often unsure of how to use a calculator to deal with fractions


	GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage

	Suggested teaching time
	3 hours
	Topic
	FGG8/HBG8 – Transformations

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Transform simple 2-D shapes by simple combinations of transformations.
	Recap on rotations and reflections, describe single transformations

Recap on translations – drawing and describing single translations

Recap on enlargement – scale factor and centre of enlargement 

Introduce combined transformations 

Continue work on combined transformations
	Whiteboard

Exercise from textbook

	


GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage 

Scatter graphs and correlation (1st of 2 lessons)
OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	To draw and interpret scatter graphs

	Objective 2
	To recognise that correlation is a measure of the strength of the connection between two variables and to use the language of correlation


Recap of Previous Experience and Prior Knowledge

It is likely that students will have met scatter diagrams in Key Stage 3 so 2 lessons should be adequate. The focus at this level is interpreting data using scatter diagrams.

Content

	Time
	Content

	20 minutes
	Collect or provide data, preferably relating to students’ interests or cross-curricular themes eg attendance at football matches/points in league; population of country/Olympic medals; population of country/GDP; height/ foot length or shoe size; maximum speed of car/engine size. Ensure that data chosen gives a reasonable but not excessive range to plot. 

Introduce drawing a scatter diagram, discussing where necessary choice of scales, ‘value’ of each 2mm and use of jagged lines. Then discuss interpreting the scatter diagram (using simple phrases such as ‘the taller the student, the longer the foot length’). 

	20 minutes
	Investigate either the relationship between other pairs of data (preferably using a spreadsheet or graphical calculator) or construct and interpret other scatter diagrams using textbook questions.  

	10 minutes
	Use prepared scatter diagrams to introduce correlation terms: positive/negative and weak/strong and also no correlation (or zero correlation).

	5 minutes
	Students identify the correlation for their scatter diagrams. 


Consolidation

	Time
	Content

	5 minutes
	Provide cards with two variables (with or without data) eg age and weight of mice; age of particular car model and second-hand price, height and weight of school children; KS2 levels and GCSE results; Art GCSE grades and Maths GCSE grades; Sunday midday temperature and number of people at open air swimming pool; temperature at football matches and sales of hot drinks; size of car boots and size of cat tanks. 

Students suggest the type of correlation for the pairs of data.

It would then be appropriate for students to draw a scatter diagram for homework to establish whether their hypothesis re correlation was correct. 

	
	Objective for lesson 2  To draw and use lines of best fit


GCSE Mathematics B J567: Foundation Gold/Higher Bronze Stage 

Pythagoras’ theorem
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	To discover Pythagoras’ theorem

	Objective 2
	To understand and use Pythagoras’ theorem

	Objective 3
	To be able to use Pythagoras’ theorem to calculate any side of a right angled triangle


Recap of Previous Experience and Prior Knowledge

· Calculating the area of a square
· Calculating a (positive) square root

· Be familiar with index notation and square root
Content

	Time
	Content

	5 minutes
	Draw a right-angled triangle on board with sides of length 3, 4 and 5.  Ask students if they can see a link.

	15 minutes
	· Students to work in pairs.

· Give students a pack containing 8 card right-angled triangles of different sizes, labelled A to H, and 24 squares with sides the same lengths as the sides of the triangles (with the area of each square, or some squares, written on). 

· Students arrange the squares around the triangles and note down any links they find.

	15 minutes
	Give students time to find the relationship.  Eventually ask what they have discovered.  Develop into informal method for finding sides.

Put up 3 questions to find length of longest side. Students complete questions.

Check answers and ask students if they can formalise the method.

	10 minutes
	· Ask for ideas on how to calculate the shortest side of a right angled triangle.

· 3 questions

· Depending on the ability/understanding of the class shorter sides could be a second lesson with more time now on questions on the longest side.

	10 minutes
	· Use a book or worksheet with mixed questions – some in context - to reinforce the ideas


Consolidation

	Time
	Content

	5 minutes
	· Question students about their understanding of Pythagoras’ theorem
· Put a past GCSE question on the board.  Ask students to complete it, using the mark scheme to explain answer fully.  Assess progress by asking who got 3, 2 or 1 mark etc.


Published Resources

OCR offers centres a wealth of quality published support for new specifications with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR.

Publisher partners

We work in close collaboration with our three publisher partners Hodder Education, Heinemann and Oxford University Press to ensure you have access to quality materials, written by experts, when you need it.  The publisher partnerships are not exclusive (see Approved Publications below).All OCR endorsed resources undergo our thorough quality assurance process to ensure they cover the specification.
Hodder Education is the publisher partner for OCR GCSE Mathematics B.
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Hodder Education is producing the following resources for OCR GCSE Mathematics B for first teaching in September 2010.
OCR Mathematics for GCSE Specification B – Student Book 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118506, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Student Book 2 Foundation Silver & Gold and Higher Initial & Bronze

ISBN:  9781444118513, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Student Book 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118520, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118568, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 2 Foundation Silver & Gold and Higher Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118575, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118582, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Homework Book 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118537, Published: 24/09/2010

OCR Mathematics for GCSE Specification B – Homework Book 2 Foundation Silver & Gold and Higher Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118544, Published: 24/09/2010

OCR Mathematics for GCSE Specification B – Homework Book 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118551, Published: 24/09/2010

Dynamic Learning

The unique online assessment allows you to track learners' progress, highlighting routes to achieve success.  The reports not only identify students' areas of strength and weakness, but provide links to print and digital resources that will help them improve their knowledge and skills.
Approved publications

OCR still endorses other publisher materials, which undergo a thorough quality assurance process to achieve endorsement.   By offering a choice of endorsed materials, centres can be assured of quality support for all OCR qualifications.
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