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GCSE Methods in Mathematics

OCR GCSE in Methods in Mathematics: J926

Unit: B392/01
This Support Material booklet is designed to accompany the OCR GCSE Methods in Mathematics 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 Methods in Mathematics. These support materials are designed for guidance only and play a secondary role to the specification.  
Each scheme of work and lesson plan is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and learners’ needs.

This booklet provides examples of how to structure the teaching of this unit; 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.
	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	N/A
	Topic
	F2A – General problem solving skills

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

	1 – Solve problems using mathematical skills

· select and use suitable problem solving strategies and efficient techniques to solve numerical problems

· identify what further information may be required in order to pursue a particular line of enquiry and give reasons for following or rejecting particular approaches

· break down a complex calculation into simpler steps before attempting to solve it and justify their choice of methods

· use notation and symbols correctly and consistently within a problem

· use a range of strategies to create numerical representations of a problem and its solution; move from one form of representation to another in order to get different perspectives on the problem

· interpret and discuss numerical information presented in a variety of forms

· present and interpret solutions in the context of the original problem

· review and justify choice of mathematical presentation

· understand the importance of counter-example and identify exceptional cases when solving problems

· show step-by-step deduction in solving a problem

· recognise the importance of assumptions when deducing results; recognise the limitations of any assumptions that are made and the effect that varying those assumptions may have on the solution to a problem
	· These skills should be integrated within the other content areas in the context of different areas of maths within both more open ended and closed questions/problems
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	2-3 hours
	Topic
	F2B – Number

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

	1 – Approximate to a specified or appropriate degree of accuracy

· use previous understanding of integers and place value to deal with arbitrarily large positive numbers

· use a variety of checking procedures, including working the problem backwards, and considering whether a result is of the right order of magnitude

· round to the nearest integer, to any number of decimal places, specified or appropriate, and to any number of significant figures

· give solutions in the context of the problem to an appropriate degree of accuracy, interpreting the solution shown on a calculator display, and recognising limitations on the accuracy of data and measurements

· understand the calculator display, knowing when to interpret the display, when the display has been rounded by the calculator, and not to round during the intermediate steps of a calculation
	· MyMaths.co.uk - rounding10
· Rounding and estimation hangman
· MyMaths.co.uk - roundingDecimal
· MyMaths.co.uk - Decimal Places
· MyMaths.co.uk - Significant Figures
· MyMaths.co.uk - Estimatingintro
· MyMaths.co.uk - Estimating
	· Approximation
· Rounding and estimation hangman
· VTC - KS4 - Maths - Number
· KS4 Number – standard form activities


	· Write 13 066 using words

· Write 13 066 correct to the nearest 100

· Write 
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correct to 1 decimal place



	2 – Use calculators effectively and efficiently

· use calculators effectively and efficiently(1)
· know how to enter complex calculations and use function keys for reciprocals, squares and powers(2)
· enter a range of calculations, including those involving measures(3)

	
	
	(1)    Calculate 
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(3)     When using money interpret a calculator display of 2.6 as £2.60


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	1-2 hours
	Topic
	F2C – Hierarchy of operations

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

	1 – Hierarchy of operations
· understand and use number operations and the relationships between them, including inverse operations
	· MyMaths.co.uk - Operations Order
	
	Calculate 
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	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	2-3 hours
	Topic
	F2D – Ratio

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

	1 – Use ratio notation, including reduction to its simplest form and its various links to fraction notation

· use ratio notation, including reduction to its simplest form expressed as 1:n or n :1 or m :n
· know and use the links between ratio notation and fraction notation
	· Equivalent ratios – matching pairs

· MyMaths.co.uk - Ratio1
· MyMaths.co.uk - FruitMachineRatio
	· nrich.maths.org :: Mathematics Enrichment :: Ratio Pairs 2
· nrich.maths.org :: Mathematics Enrichment :: Ratio Pairs 3
	· Write the ratio 24:60 in its simplest form

	2 – Divide a quantity in a given ratio

· divide a quantity in a given ratio(1)
· determine the original quantity by knowing the size of one part of the divided quantity

· solve word problems about ratio, including using informal strategies and the unitary method of solution(2)
	· MyMaths.co.uk - Ratiodividing
· MyMaths.co.uk - Ratio Dividing 2
· Maths 4 Real video: Ratio and proportion
· Ratio problem solving
· Starter problem: Glide ratio
· Use recipes for cooking; costs of tickets/shopping items/etc
· Best value for money and foreign exchange
	
	(1)   Divide £120 in the ratio 3:7

(2)   8 calculators cost £59.52 

    How much do 3 calculators cost?


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	6-8 hours
	Topic
	F2E – Fractions, decimals and percentages

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

	1 – Calculate with fractions

· convert a simple fraction to a decimal
· multiply and divide a fraction by an integer and by a unit fraction 
· understand and use unit fractions as multiplicative inverses

· use efficient methods to calculate with fractions, including cancelling common factors before carrying out a calculation

· recognise that, in some cases, only a fraction can express the exact answer

· understand ‘reciprocal’ as multiplicative inverse and know that any non-zero number multiplied by its reciprocal is 1 (and that zero has no reciprocal, since division by zero is not defined)

	· MyMaths.co.uk - Fractions1
· MyMaths.co.uk - Adding fractions
· MyMaths.co.uk - FractoDec
· MyMaths.co.uk - Mult Div Fractions
· MyMaths.co.uk - Multiplying Fractions
· MyMaths.co.uk - Dividing Fractions
· MyMaths.co.uk - Calculations with Mixed Numbers
· MyMaths.co.uk - Reciprocal
	· SmartBoard Notepad files for teaching mathematics – lots of tarsia puzzles to download on fractions and processes

· Fractions - Adding - NLVM
· Fractions review
· Adding and subtracting fractions
· Worksheet: Fraction addition
· nrich.maths.org :: Mathematics Enrichment :: The Greedy Algorithm – unit fraction investigation

· Mixed numbers and improper fractions
· Follow me cards: Calculating fractions
· nrich.maths.org :: Mathematics Enrichment :: Peaches Today, Peaches Tomorrow....
· nrich.maths.org :: Mathematics Enrichment :: Fractions in a Box
· VTC - KS4 - Maths - Number

	

	2 – Relationship between fractions and decimals

· recognise that recurring decimals are exact fractions
· know that some exact fractions are recurring decimals
· convert a recurring decimal to a fraction
	· MyMaths.co.uk - Recurring Decimals Introduction
· ‘Sevenths’ investigation

· MyMaths.co.uk - Recurring Decimals
	
	

	3 – Understand percentage

· understand that ‘percentage’ means ‘number of parts per 100’ and use this to compare proportions 

· know the fraction-to-percentage (or decimal) conversion of familiar simple fractions

	· MyMaths.co.uk - Fdp Intro
	· Percentages puzzle
· SmartBoard Notepad files for teaching mathematics – fracts/dec/% tarsia puzzles and % puzzles

· Match fractions decimals and percentages
· nrich.maths.org :: Mathematics Enrichment :: Matching Fractions Decimals Percentages
	

	4 – Interpret fractions, decimals and percentages as operators

· interpret percentage as the operator ‘so many hundredths of’

· convert between fractions, decimals and percentages 

· understand the multiplicative nature of percentages as operators

· use multipliers for percentage change(1)
	· VTC - KS4 - Maths - Number
· MyMaths.co.uk - Fdp Intro
· MyMaths.co.uk - Fdp Harder
· MyMaths.co.uk - Percentagesamounts
	· nrich.maths.org :: Mathematics Enrichment :: 100 Percent
· MyMaths.co.uk - Fruit Machine
· Percentages - NLVM
· nrich.maths.org :: Mathematics Enrichment :: Are You a Smart Shopper?
· nrich.maths.org :: Mathematics Enrichment :: Put Out the Flags
	(1)  A 15% decrease in Y is calculated as 0·85 × Y
· eg Know that to increase an amount by 15%, a multiplier of 1·15 can be used and that to increase an amount by 15% and then 10%, amount × 1·15 × 1·10 is the equivalent

	5 – Proportional change

· find proportional change using fractions, decimals and percentages

· understand and use direct proportion
	· MyMaths.co.uk - SimpleProp
· MyMaths.co.uk - Six Boosters - Proportion
· MyMaths.co.uk - Proportionlearn
Solve straightforward problems involving exchange rates. Up-to-date information from a daily newspaper or internet is useful to illustrate varying exchange rates. 


	· eg foreign currency and money problems

· eg best value for money situations with reasons
	 


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	2-3 hours
	Topic
	F2F – Algebra

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

	1 – Symbols and notation

· distinguish the different roles played by letter symbols in algebra, using the correct notational conventions for multiplying or dividing by a given number

· know that letter symbols represent definite unknown numbers in equations(1) and defined quantities or variables in formulae(2)
· know that in functions, letter symbols define new expressions of quantities by referring to known quantities(3)
· understand the concept of an inequality
	 
	
	(1)   5x + 1 = 16

(2)  V = IR

(3)   y = 2x

	2 – Proof

· use algebra to support and construct arguments
	
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	1-2 hours
	Topic
	F2G – Coordinates

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

	1 – Use the conventions for coordinates in the plane

· given the coordinates of the points A and B, find coordinates of the midpoint of the line segment AB 

· given the coordinates of the points A and B, find the length of AB
	· Coordinate code breaking
· Points and lines
· Coordinate problems
· MyMaths.co.uk - Coord midpoint
	· MyMaths.co.uk - Flippyneck
· MyMaths.co.uk - Flippynecktwo
· nrich.maths.org :: Mathematics Enrichment :: Cops and Robbers
· nrich.maths.org :: Mathematics Enrichment :: Coordinate Patterns

	


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	4-5 hours
	Topic
	F2H – Sequences and formulae

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

	1 – Generate terms of a sequence using term-to-term and position-to-term definitions of the sequence

· generate terms of a sequence using term-to-term and position-to-term(1) definitions of the sequence

· generate common integer sequences (including sequences of odd or even integers, squared integers, powers of 2, powers of 10, triangular numbers)
	· MyMaths.co.uk - Sequences
· Square numbers starter
	
	(1)  Write down the first two terms of the sequence whose nth term is 3n – 5

	2 – Form linear expressions to describe the nth term of an arithmetic sequence

· use linear expressions to describe the nth term of an arithmetic sequence, justifying its form by referring to the activity or context from which it was generated

	· MyMaths.co.uk - nthTerm
· Generate terms from nth term rule

· The nth term
· Find nth term rule for linear ascending and descending sequences
	· Simple Sequences - Waldomaths
Tarsia puzzle – nth terms SmartBoard Notepad files for teaching mathematics
	

	3 – Derive a formula, substitute numbers into a formula and change the subject of a formula

· derive a formula for a given sequence

· derive a formula in a physical or everyday context

· substitute numbers into a formula

· change the subject of a formula
	· MyMaths.co.uk - Formulae
· Formula Pairs game
Class activity: Investigate the difference between simple algebraic expressions which are often confused, for example, find the difference between 2x, 2 + x and x2 for different values of x 
Spider diagram activities – different expressions on the legs with a value in the body

· MyMaths.co.uk - Substituting
· MyMaths.co.uk - Substituting Further
· Maths 4 Real video: Rearranging formulae
· Starter problem: Substitution into BMI formula
· Rearranging formulae power point

	· Happy planet index - functional
· Happy planet index - data support sheets
· Fitness calculator
· Fitness support sheets
· Reading age formulae
· Reading age formulae support
· Reading age fomulae lesson plan
	· For area of a parallelogram, area enclosed by a circle, volume of a prism

· wage earned = hours worked ( rate per hour

· Find r given that c = (r, find x given              y = mx + c
· Link formulae/expression derivation to perimeter problems of polygons with variables for lengths; costs; ages etc




	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	2-3 hours
	Topic
	F2I – Linear equations

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

	1 – Set up and solve simple equations and inequalities

· solve linear equations that require prior simplification of brackets, including those that have negative signs occurring anywhere in the equation, and those with a negative solution

· understand that the point of intersection of two different lines in the same two variables that simultaneously describe a real situation is the solution to the simultaneous equations represented by the lines

· set up simple inequalities

· solve simple inequalities by transforming both sides in the same way
	· MyMaths.co.uk - Equations Simple
· Flowchart method to begin to consolidate inverse operations leading to the balance method 
· MyMaths.co.uk - solving Equations
· Does not include drawing lines at this stage simply knowing that the point of intersection is the solution to the two equations
· Could link to situations such as utility bills; travel graphs; simple linear mappings
· MyMaths.co.uk - Inequalities
· MyMaths.co.uk - InequalitiesNegative
	· Algebra Balance Scales - NLVM
· Solving simple linear equations - Waldomaths
· Tarsia puzzle – solving equations at SmartBoard Notepad files for teaching mathematics
· Simple Equations 2 - Waldomaths
· Algebra Balance Scales - Negatives - NLVM
· Solve simultaneous equations graphically
· nrich.maths.org :: Mathematics Enrichment :: Matchless
· Solving inequalities
· nrich.maths.org :: Mathematics Enrichment :: Inequalities

	· Richard is x years, Julie is twice as old and their combined age is 24 years. Write an equation to show this information

· 11 – 4x = 2;   3(2x + 1) = 8; 

      2(1 – x) = 6(2 + x); 3   x2 = 48;   3 =
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	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	4-5 hours
	Topic
	F2J – Functions and graphs

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

	1 – Solve quadratic equations using a graph

· understand that approximate solutions of quadratic equations can be found from their graphs

· draw graphs of quadratic equations and find their approximate solution


	· MyMaths.co.uk - Quadratic Graphs – First 3 parts
	· Quadratic graphs
· Sketching parabolas
· Quadratic graphs: Interactive spreadsheet
· Worksheet: Sketching parabolas

	

	2 – Recognise and use equivalence in numerical, algebraic and graphical representations

· recognise that straight line graphs can be represented by equations, and vice versa

· interpret numerical data in graphical form


	
	
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	2-3 hours
	Topic
	F2K – Pythagoras in 2D

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

	1 – Use Pythagoras’ theorem

· understand, recall and use Pythagoras’ theorem to solve simple cases in 2D


	· Begin with investigation areas of squares drawn on edges of integer right-angled triangles

· Develop formal method from findings

· Suggest hypotenuse calculations involving addition first before other edges requiring subtraction

· MyMaths.co.uk - Pythagoras’ theorem
· Problems involving diagrams first; develop to coordinates only and encourage students to sketch diagrams

	· nrich.maths.org :: Mathematics Enrichment :: Pythagoras – historical information


	


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	5-7 hours
	Topic
	F2L – Angles and properties of shapes

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

	1 – Lines and angles

· distinguish between lines and line segments 

· use parallel lines, alternate angles and corresponding angles

· understand the consequent properties of parallel and intersecting lines, triangles (including a proof that the angle sum of a triangle is 180°) and parallelograms

· understand a proof that an exterior angle of a triangle is equal to the sum of the interior angles at the other two vertices

· explain why the angle sum of a quadrilateral is 360°
	· Anglesums
· MyMaths.co.uk - Angler
· MyMaths.co.uk - Parallel Lines
· MyMaths.co.uk - Angle Proofs
	· Angles at a point
· Calculating missing angles
· Categorising angles
· Acute or Obtuse?
· Angle properties
· nrich.maths.org :: Mathematics Enrichment :: Right Time
· Parallel lines and pairs of angles
· Angles on parallel lines
· Angles in parallelograms

	

	2 – Angles and polygons

· calculate and use the sums of the interior and exterior angles of polygons

· calculate and use the angles of regular polygons
· solve problems in the context of tiling patterns and tessellations


	· MyMaths.co.uk - Exterior Angles
· Investigation with diagonals from one vertex and polygon angles

· Which regular polygons tessellate and why investigate – tiling patterns etc

· Which combinations of regular polygons will tessellate? – design the patterns
See separate document covering additional content
	· Interior angles in polygons
· Angle sum in polygons
· nrich.maths.org :: Mathematics Enrichment :: Semi-regular Tessellations
· nrich.maths.org :: Mathematics Enrichment :: Tessellating Hexagons
	


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	1-2 hours
	Topic
	F2M – Transformations

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

	1 – Congruence and similarity

· understand congruence

· understand similarity of plane figures including the relationship between lengths and angles
	· MyMaths.co.uk - Similar Triangles

	· Similarity ratio
· Similar triangles: Starter problem
· nrich.maths.org :: Mathematics Enrichment :: Number the Sides
	· Formal proofs of congruent triangles not required 

· Must be able to give clear geometric reasons why triangles are similar


	OCR GCSE Methods in Mathematics J926 Unit: B392/01

	Suggested teaching time
	3-4 hours
	Topic
	F2N – Area and volume

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

	1 – Perimeter, area (including circles) and volume

· solve problems involving simple areas

· find circumferences of circles(1) and areas enclosed by circles, recalling relevant formulae

· Find volumes of cuboids(2), recalling the formula and understanding the connection to counting cubes and how it extends this approach

· calculate volumes of right prisms and of shapes made from cubes and cuboids
	· MyMaths.co.uk - Area of a Rectangle
· MyMaths.co.uk - Area of a Parallelogram
· MyMaths.co.uk - Area of a Triangle

	· KS4 Shape – tarsia and puzzles on area/vol

· House design: Area and perimeter
· Worksheet: Area, perimeter, volume
· Area and perimeter cross number
· nrich.maths.org :: Mathematics Enrichment :: Tangram
· nrich.maths.org :: Mathematics Enrichment :: Hidden Dimensions
· nrich.maths.org :: Mathematics Enrichment :: Pick's Theorem
· Perimeter and area problem

	(1)  Could involve semicircles, and inverse problems eg find the diameter if the circumference is 60cm

(2 ) Could involve inverse calculations – find the length of an edge given the volume and two other edges

· After skills work emphasise functional aspects eg design a patio with area     60 m²  
    – How many paving stones will you      

        need?                                   

    –  What will be the cost?

· eg You have 100 m of fencing, what is the maximum area that can be enclosed?
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