Year 10

	Hours
	Topic

	5
	Number

	2
	Sequences And Formulae

	4
	3D Shape 1

	6
	Averages And Spread

	Internal Test

	5
	Powers And Standard Index Form

	2
	Pythagoras’ Theorem

	4
	Algebraic Simplification

	6
	Displaying Data

	Internal Test

	3
	Percentages 1

	4
	Geometry And Trigonometry

	4
	Algebraic Equations

	5
	Transformations 1

	3
	Percentages 2

	Internal Test

	3
	Ratio And Proportion

	6
	Algebraic Graphs 1

	4
	Circle Theorems 1

	5
	Algebraic Manipulation

	Internal Test

	1-2 weeks
	Investigative Task

	Revision

	Year 10 Exam – May


	4
	Vectors

	6
	Simultaneous Equations 1

	3
	Inequalities

	5
	Probability

	Internal Test


Year 11

	2
	Transformations 2

	6
	Quadratic Equations

	5
	Powers And Surds

	2
	Sampling

	3
	Constructions And Loci

	Internal Test

	6
	3D Shape 2

	6
	Sine And Cosine Rules

	3
	Direct And Inverse Proportion

	3
	Algebraic Graphs 2

	Internal Test

	Revision

	Year 11 Exam – November

	2-3 weeks
	Data Handling Project

	6
	Simultaneous Equations 2

	6
	Graphs Of Functions

	4
	Circle Theorems 2

	2
	Use Of A Calculator

	Internal Test 

	Revision

	External Terminal Exam – June


CLICK HERE FOR GRADE A* DESCRIPTORS
CLICK HERE FOR GRADE A DESCRIPTORS
CLICK HERE FOR GRADE B DESCRIPTORS
CLICK HERE FOR PROGRESS CHART
	Number
	5 hours

	Support
	· Recognise odd, even, prime, square, cube and triangular numbers.

· Find factors and multiples, including the highest common factor and lowest common multiple.

· Approximate any number to the nearest power of 10, or a required number of decimal places or significant figures as appropriate.

· Multiply and divide whole and decimal numbers by multiples of powers of 10, or by numbers between 0 and 1 without a calculator.

· Find the maximum and minimum values for rounded measurements.

· Recognise any limitations on the accuracy of the measurements

	Core
	· Recall the cubes of 2, 3, 4, 5 and 10, and the integer square and corresponding square roots to 15 × 15.  

· Use trial and improvement methods to find the square and cube roots of numbers.

· Use prime factors to find the highest common factor and lowest common multiple, and their product to express positive integers. 
· Round to one significant figure to check answers without a calculator.

· Find the upper and lower bounds of more difficult calculations with quantities given to a various degrees of accuracy 

· Read a calculator display to an appropriate degree of accuracy.

	Extension
	· Calculate positive, negative or fractional powers of whole numbers, including negative numbers, without a calculator

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Square and Cube numbers.
Use Venn diagrams (based on prime factorisations) for HCF/LCM.  HCF is the product of all numbers in the intersection.  LCM is the product of all numbers that appear in the diagram.
	A class set of 

· Number Fans
· Digit Flips
· Wipe Boards
The 24-Game: Factors


	Bring on the Maths

Higher Number

· Investigating powers v1, v2

· Manipulating numbers v1, v2, v3, v4, v5

· Investigating numbers v1, v2, v3

DLK
Factormate

Other
Excel and graphical calculators for trial and improvement


	MAP

Homework Sheet
i) Encourage students to include more accurate answers in their working out, before rounding, to ensure they gain marks for correct calculations even if the rounding is correct.

ii) Ensure students can justify the appropriate degree of accuracy for answers to problems.

iii) Introduce examples such as 'evaluate 5-2 or 82/3'.

Extended Tasks…

Independent research into early number systems such as the Egyptian, Babylonian, Chinese and Roman number systems.


	Sequences and Formulae
	2 hours

	Support
	· Use the four rules with negative numbers.

· Use brackets and the ‘hierarchy’ of operations on a calculator.

· Extend number and diagrammatic sequences.

	Core
	· Derive algebraic expressions from information given and then extend this to derive formulae.

· Use word or algebraic formulae, with positive and negative numbers.

· Generate number sequences using term-to-term and position-to-term definitions.
· Describe a linear sequence using words or the nth term.

	Extension
	· Describe a non-linear sequence using words or the nth term.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Substitution of numbers into simple formulae.

	The 24-Game: Algebra Readiness

Pattern Blocks
	Match up Maths

BIDMAS1

Bring on the Maths

Higher Algebra

· Pattern Sniffing v1, v2, v3

Excel
Generate sequences using the formula functions

Other
Graphical Calculators.
	i) Emphasise the correct use of symbolic notation such as 3x rather than 3 × x.

ii) Introduce the early use of formulae such as the area of a triangle, parallelogram or circle, or volume of a prism or cone.

iii) Ensure students can justify the rule for the nth term with reference to the activity or context from which it was generated.

Extended Tasks…

Use the Pattern Blocks to challenge students to draw shapes with a predefined rule for their nth term.


	3D Shape 1
	4 hours

	Support
	· Recall names and properties of all common 2D and 3D shapes.

· Find the perimeter and area of triangles, rectangles, trapezia, parallelograms and composites of triangles and rectangles.  

· Find the volume of cuboids, prisms and composites of cuboids.

	Core
	· Construct shapes from information given using only a ruler and pair of compasses in particular construct triangles given 3 lengths.

· Construct nets and use them to find the surface area of solids with triangular and rectangular faces.
· Calculate the volumes of pyramids, cones and spheres
· Recall the formulae for the area or volume of all the above shapes except for the prisms, cones and spheres.
· Calculate the number of boxes of a given size that will fit into a larger box.

	Extension
	· Find the area of a triangle using ½absinC

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Substitution of numbers into simple area / volume formulae.

	Giant Geometric Models

Class set of Geoboards.

MAP

Frustums


	Bring on the Maths

Higher Shape

· Visualising v1

· Solving Volume Problems v1, v2, v3, v4, v5


	MAP

Homework Sheet
i) Note that the students are asked to construct the shapes from information given to them about their side lengths and angles.

ii) All working must be clearly presented and diagrams accurately drawn.

Extended Tasks…

Investigate the different nets that can be used to make certain 3D shapes given a particular area of card.


	Averages and Spread
	STATS TOPIC              6 hours

	Support
	· Collect data by sampling, observation or experiment, dealing with any problems that arise and explaining their choice of method fully
· Obtain data from a database, table or list.

· Sort and present data, using tally and grouped frequency tables.

	Core
	· Find the mode, median, mean, range and interquartile range from simple data.

· Find or estimate the modal class, median, mean and range from a discrete or grouped frequency table. 
· Find the modal class, median, mean and range for continuous data. 

· Construct and interpret line graphs for discrete and continuous data, including time series.
· Calculate and interpret the meaning of a moving average.
· Select the most appropriate average, justifying your choice.

· Design and complete a cumulative frequency table, identifying class boundaries where necessary.
· Plot a cumulative frequency curve using upper class boundaries.
· Solve problems using a cumulative frequency curve, including the median and interquartile range of the data.

	Extension
	· Compare two cumulative frequency diagrams, with respect to their shape and measures of average and spread, to comment on the differences between the distributions. 
· Investigate the effect, if any, to the median and interquartile range if you:
i) add 10, ii) subtract 10, iii) multiply by 10, iv) divide by 10 to all the data.

· (Stats) Use trend lines to calculate seasonal effect at a point, average seasonal effect and use these to predict a future values 
· (Stats) Understand random sampling, systematic sampling, stratified sampling

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of the mean, mode and median.

	Target Boards

MAP

· Moving Average Introduction
· Cumulative Frequency Introduction 

Success for All

· S6 Interpreting Frequency Graphs, Cumulative Frequency Graphs and Box and Whisker Plots
	Bring on the Maths

Higher Data

· Specifying and Planning v5
· Processing Data v1, v2, v3, v4, v5

· Representing Data v5

· Interpreting and Discussing v7
Interactives
MUM-data

4-introductions

Other
Autograph is very good for looking at cumulative frequency
	MAP

Homework Sheet
i) Note that students tend to select the modal class, but identify it by the frequency rather than the class description.

ii) Emphasise the median of grouped data is not necessarily the middle class.

iii) Emphasise that it is necessary to consider both an average and a measure of spread when comparing distributions.

iv) Emphasise that the median and quartiles are read off the curve as values from the non-cumulative frequency axis.

v) Note that a common exam question is ‘what percentage were more than ____?’


	Powers and Standard Index Form
	5 hours

	Support
	· Recall the cubes of 2, 3, 4, 5 and 10, and integer square and corresponding square roots to 15×15.

· Understand the effect of multiplying and dividing by powers of 10.

· Approximate to a required number of significant figures.

	Core
	· Calculate positive, negative or fractional powers of whole numbers, including negative numbers, with and without a calculator.

· Use index notation and associated laws, when the same base is multiplied, divided or combined with brackets, to simplify and calculate the value of numerical expressions, with and without a calculator.

· Interpret standard index form on a calculator display, converting out and back into the form again.

· Solve problems involving standard index form, using the correct calculator method where possible.

	Extension
	· Round very large or very small numbers to 1 significant figure to make estimates in standard index form.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Simple indices.

	Class set of Scientific Calculators

Success for All

· N12 Using Indices
MAP

Revising powers and the laws of indices
	Bring on the Maths

Higher Number

· Investigating powers v3, v4, v5, v6, v7, v8, v9, v10, v11, v12

· Investigating large and small numbers v1, v2, v3, v4, v5, v6, v7, v8

SfE
Powered Up

Excel
Use spinners to create an interactive powers display - could include fractional and negative powers too.
	i) Introduce examples such as ‘evaluate 5-2, 82/3, 2.4×107 × 5×103 and (2.4×107) ÷ (5×103)’.

ii) Note that when transferring an answer from the calculator to their page, students often forget to write the ‘×10’ before the power of 10, and this could exclude them from all the marks at GCSE.

Extended Tasks…

Independent research into the constants that are expressed in standard index form e.g. the speed of light.


	Pythagoras’ Theorem
	2 hours

	Support
	· Recall names and properties of all triangles.

· Use a calculator to find squares and square roots.

· Plot and read co-ordinates in all four quadrants.

· Draw and measure bearings.

	Core
	· Understand, recall and use Pythagoras’ Theorem to find the hypotenuse or a shorter side of a triangle.

· Pick out right-angled triangles from diagrams such as circles and isosceles triangles, to solve problems involving the area of a triangle, diagonal of a rectangle, length of a line on a grid or bearings.

· Use Pythagoras’ Theorem in 3D problems.

	Extension
	· Identify Pythagorean triples.

· Construct a line of exactly (10 cm.

· Derive a formula for the area, A cm2, of a right-angled isosceles triangle with hypotenuse, x cm.

	Activities
	Resources
	ICT
	Notes

	
	MAP

· Pythagoras pondering
	Bring on the Maths

Higher Shape

· Investigating Triangles  v1, v2, v3, v4, v5, v6


	MAP

Homework Sheet



i) Note that students are often confused about the position from where a bearing is measured.


	Algebraic Simplification
	NON-CALC TOPIC         4 hours

	Support
	· Add and subtract fractions using common denominators.

· Multiply and divide fractions.

· Recall the index laws.

· Collect like terms in expressions.

	Core
	· Remove or factorise with a single pair of brackets, where the factor is a number or letter.

· Simplify algebraic expressions involving fractions, using the index laws together with factorisation

	Extension
	· Use these skills to prove identities.

	Activities
	Resources
	ICT
	Notes

	
	The 24-Game: Algebra Readiness

Success for All

· A1 Interpreting Algebraic Expressions

· A4 Evaluating Algebraic Expressions

· A9 Performing Number Magic
	Bring on the Maths

Higher Algebra

· Tinkering with expressions v1, v2


	i) Note that there is now a greater emphasis on manipulative algebra at Key Stage 4, especially in the Higher tier.

ii) Ensure students understand the term ‘identity’.

iii) Introduce examples such as ‘x3 × x2 and (x2)3’.


	Displaying Data
	STATS TOPIC             6 hours

	Support
	· Plot and read co-ordinates in the first quadrant.

· Understand the concept of a variable, and that a change in one variable can affect another.

	Core
	· Construct and interpret a histogram including unequal class intervals 

· Construct box plots and stem and leaf diagrams.

· Plot and use a scatter diagram to describe correlation, in terms of the two variables, using the language, zero, weak, strong, positive or negative. 

· Draw a line of best fit where possible, ‘by eye’, and use this to make predictions.

	Extension
	· Vary the axes required by a scatter diagram to suit the situation

· (Stats) Calculate Spearman’s Rank and use it.

· (Stats) Find estimate for mode.

· (Stats) Find equation of line of best fit

	Activities
	Resources
	ICT
	Notes

	
	MAP

· Histogram Introduction
Success for All

· S6 Interpreting Frequency Graphs, Cumulative Frequency Graphs and Box and Whisker Plots
	Bring on the Maths

Higher Data

· Representing Data v3, v4, v6, v7

· Interpreting and Discussing v3, v4, v7, v9
MAP

Using Autograph

· Box and Whisker Diagrams
· Histograms
· Statistics
· World Statistics Database

	MAP

Homework Sheet



i) All axes on graphs must be clearly labelled and straight lines drawn with a ruler.

ii) Emphasise that zero correlation does not necessarily imply ‘no relationship’, but merely ‘no linear relationship’.

Extended Tasks…

Generate interest through the use of ‘real life’ data, possibly linked with the Science Department.


	Percentages 1
	NON-CALC TOPIC         3 hours

	Support
	· Interchange between percentages, fractions and decimals.

· Find percentages and percentage increase/decrease, including VAT.

	Core
	· Find a percentage change in two quantities.

· Express one quantity as a percentage of another.

· Understand situations that lead to percentages of more than 100%.

· Use Simple and Compound Interest.

	Extension
	· Solve problems that necessitate rounding to the nearest penny.

· Use fractions or formulae in Compound Interest methods.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of common percentages such as 17.5% using 10%, 5% and 2.5%.

Use of ‘proportional reasoning tables’, which pupils should be familiar with from KS3, can be a very good aid to solving a range of percentage problems – especially percentage change problems.

	MAP

Percentage identifying
	Bring on the Maths

Higher Number

· Solving percentage problems v1, v2, v3


	Emphasise that amounts of money should always be rounded to the nearest penny, except where such rounding is premature e.g. in successive calculations like Compound Interest.

Extended Tasks…

Independent research into the many uses made of percentages, particularly in the media.


	Geometry and Trigonometry
	4 hours

	Support
	· Use interior and exterior angles of quadrilaterals, pentagons, hexagons and other polygons to solve problems.

· Use Pythagoras’ Theorem.

· Draw and measure bearings.

	Core
	· Investigate which regular polygons will tessellate alone, and which with each other.

· Understand, recall and use the tangent, sine and cosine ratios to find lengths and angles in right-angled triangles.

· Find angles of elevation and depression using the appropriate ratio.

· Apply the ratios and Pythagoras’ Theorem to solve assorted problems, including those involving bearings.

	Extension
	· Use Trigonometry in 3D problems

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

The ratios of sine, cosine and tangent in trigonometry.

Make a clinometer and use it

	A class set of Tessellating Shapes.

A class set of Scientific Calculators.

MAP

· Geometrical reasoning – card sort proof
· Powerpoint version of above
· Flowchart for trigonometry
	Bring on the Maths

Higher Shape

· Investigating Angles v4, v5, v6, v7, v8, v9, v13

Other
Scientific Calculators, Graphical Calculators.

WinLogo.
	i) Note that students are often confused about the labelling of sides when both the angles are given.


	Algebraic Equations
	4 hours

	Support
	· Remove a single pair of brackets, where the factor is a number or letter.

	Core
	· Derive algebraic expressions from information given and then extend this to derive equations.

· Solve linear and fractional equations, including those with an unknown on both sides, those that require prior simplification e.g. brackets, and those where the answers are either negative or fractional.

· Use trial and improvement to find approximate solutions to equations such as a cubic equation, usually to one decimal place.

	Extension
	· Derive equations from practical situations.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

The solution of simple linear equations.

	‘Speedy Solutions’ Equation Games

MAP

Equation-balancer
Success for All

· A2 Creating and Solving Equations

· A3 Creating and Solving Harder Equations
	Match up Maths

equations (various stages)

Bring on the Maths

Higher Algebra

· Solving linear equations v1, v2, v3, v4, v5, v6, v7, v8, v9, v10

· Solving quadratic equations v1

Other
Use graphical calculators to solve equations by trial and improvement.

Excel
Use formula function to solve equations by trial and improvement.
	i) Emphasise that not all linear equations can easily be solved by either observation or trial and improvement, and hence a formal method is vital.

ii) Note that students can leave their answers as fractions.

iii) Introduce examples such as ‘find angle a in a triangle with angles a, a+10 and a+20’ and ‘find the perimeter of a rectangle if its area is 20cm2 while its side length is 5cm’.


	Transformations 1
	5 hours

	Support
	· Plot and read co-ordinates in all four quadrants

	Core
	· Transform 2D shapes by reflection in a variety of lines, by rotation through various angles and about various centres of rotation, by translation within a plane using vectors, and by enlargement using a variety of positive, negative, integer and non-integer scale factors about various centres of enlargement.

· Identify the equations of mirror lines, including those such as y=x or y=-x.

· Describe any type of transformation in full.

· Use scale to interpret maps and complete scale drawings.

	Extension
	· Identify different ways of transforming an object into a particular image.

· Use and describe fully the four types of transformation in questions where they have been combined

	Activities
	Resources
	ICT
	Notes

	
	
	Bring on the Maths

Higher Shape

· Manipulating Shapes I v1, v2, v3, v4, v5

· Manipulating Shapes II v1, v2, v3, v4, v5, v6, v7, v8

Other
Autograph (great dynamic display of enlargement, see screencam demo).
	


	Percentages 2
	3 hours

	Support
	· Interchange between percentages, fractions and decimals, and thus express one quantity as a percentage of another.

	Core
	· Understand the multiplicative nature of percentages as operators.

· Use multipliers to find percentages and percentage change, solve reverse percentage and Compound Interest problems, and answer general percentage questions.

	Extension
	· Combine multipliers to simplify a series of percentage changes.

· Calculate the original amount before Compound Interest.

	Activities
	Resources
	ICT
	Notes

	Use of ‘proportional reasoning tables’, which pupils should be familiar with from KS3, can be a very good aid to solving a range of percentage problems – especially reverse problems.

	MAP

Percentage identifying
	Bring on the Maths

Higher Number

· Solving percentage problems v4, v5


	i) Note that students often incorrectly answer Compound Interest questions, as they either use Simple Interest or calculate over the wrong number of years.

ii) Encourage students to calculate, for example, a 15% increase in some given quantity, say Y, followed by a 15% decrease as 1.15 × 0.85 × Y.


	Ratio and Proportion
	3 hours

	Support
	· Recognise that two numbers are in proportion if their ratios stay the same as the quantities get larger or smaller.

· Simplify a ratio by dividing both of its numbers by a common factor and recognise when it is in its lowest terms

	Core
	· Relate a ratio to a fraction.

· Divide a quantity into a given ratio of two or three parts.

· Use the unitary method as a way of solving ratio and proportion problems, including the calculation of speed and density.

· Use proportion to calculate angles and lengths in similar triangles.

	Extension
	· Conduct currency calculations using current exchange rates.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Proportionality and the effect on y when x is say, doubled or trebled.

	
	Bring on the Maths

Higher Number

· Solving ratio and proportion problems v1, v2, v3

	i) Emphasise the link between ratio and its fraction notation.

ii) Note that students often struggle with ratios of three quantities.

iii) Use the unitary method as a way of solving ratio and proportion problems found with recipes.

iv) Pupils will probably do similar work in Science (speed / density) – it is worth collaborating on this

Extended Tasks…

Independent research into the many uses made of ratios, particularly in currency conversion rates.


	Algebraic Graphs 1
	6 hours

	Support
	· Identify the gradient and y-intercept of a straight line, and write them in the form, y=mx+c.

· Plot graphs of functions as shown above by substitution or interpretation of the m and c.

	Core
	· Generate points and plot graphs of quadratic, cubic, reciprocal and exponential functions, recognising the characteristics of each function.

· Plot and interpret graphs from real-life situations such as conversion and distance/time graphs, and calculate with speed, distance and time.

	Extension
	· Use the graph of quadratic and cubic functions to solve their equations.

· Identify the gradient at a point on a curve.

	Activities
	Resources
	ICT
	Notes

	
	Litre Set

Graphic Calculators.

Success for All

· A5 Interpreting Distance-Time Graphs with a Computer

· A6 Interpreting Distance-Time Graphs 

· A7 Interpreting Functions, Graphs and Tables
	Bring on the Maths

Higher Algebra

· Investigating graphs I v5, v7

Other 

Omnigraph and Graphical Calculators are a very effective and time-saving resource here.
	i) Note that students are required to plot graphs of functions in which y is given both explicitly and implicitly in terms of x.

ii) Ensure students understand ‘reciprocal’ as multiplicative inverse, that is that any non-zero number multiplied by its reciprocal is one and that zero has no reciprocal because division by zero is undefined.

iii) Ensure students experience distance/time and velocity/time graphs.

Extended Tasks…

Use the litre set to draw graphs of different shaped containers as they fill.


	Circle Theorems 1
	4 hours

	Support
	· Recall basic circle vocabulary such as the centre, radius, diameter and circumference.

· Construct a circle with a given radius or diameter.

· Recall and apply the formulae for the area and circumference of a circle given either a radius or diameter, where pi is used as an approximation, in a fractional form or left as part of an irrational answer.

	Core
	· Recall further vocabulary such as the chord, tangent, sector, segment and arc.

· Calculate the lengths of circular arcs

· Calculate the areas of sectors
· Find the area or perimeter of part of a circle such as a segment, and composites of circles, triangles and rectangles.

· Understand that the tangent at any point on a circle is perpendicular to the radius at that point.

· Understand that tangents from an external point are equal in length.

· Calculate angles using the above rules.

· Explain why the perpendicular from the centre to a chord bisects the chord.

	Extension
	· Find the area of an annulus or the volume of a prism with a cross-section that is part of a circle

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with circles.

Pupils constructing a Cabri / Sketchpad demonstration of these theorems can be a powerful activity 
	MAP

Cabri Geometry Files

· Tangent and radius
· Tangents to a circle

	Bring on the Maths

Higher Shape

· Investigating Circles v1, v2, v3, v4, v5, v6, v7, v8

Other
Autograph or Boardworks demo for area of a circle.


	MAP

Homework Sheet



i) Note that students are expected to use pi as 3, 3.14 or 22/7, depending on the accuracy or style of the answer required, and that on the non-calculator paper, the answer can be required in irrational form e.g. in terms of (.


	Algebraic Manipulation
	5 hours

	Support
	· Remove or factorise with a single pair of brackets, where the factor is a number or letter.

	Core
	· Expand and simplify two pairs of linear brackets.
· Expand the square of a linear expression.

· Factorise a quadratic expression into two pairs of linear brackets.

· Factorise harder quadratic expressions
· Find the difference of two squares.

	Extension
	· Expand and simplify two pairs of non-linear brackets

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of pairs of numbers with a specific sum and product.

	The 24-Game: Algebra Readiness
	Bring on the Maths

Higher Algebra

· Manipulating expressions v4, v6

· Tinkering with expressions v3, v5
	MAP

Homework Sheet



i) Introduce examples such as (x + 2)(x – 4), (3x + 2y)(4x + y) and (x + p)(a + g).

ii) Emphasise that there may be a need to remove the highest common factor of the quadratic expression before the factorisation is obvious.


	Investigative Task
	10 hours

	Support
	

	Core
	

	Extension
	

	Activities
	Resources
	ICT
	Notes

	Stair Totals
	
	
	


	Vectors
	4 hours

	Support
	· Transform 2D shapes by translation within a plane using vectors. 

· Describe translations using standard vector notation.

	Core
	· Calculate the sum and difference of two vectors, and illustrate using graphical representation. 

· Calculate a scalar multiple of a vector, and illustrate using graphical representation. 

· Calculate the resultant of two vectors.
· Solve simple geometrical problems in 2D using vector methods.

	Extension
	· Calculate the modulus of a vector and its angle to the horizontal.

	Activities
	Resources
	ICT
	Notes

	
	
	Bring on the Maths

Higher Shape

· Organising Space v4, v5, v6, v7

Other
Autograph has vector capabilities up to A Level standard.
	i) Note that students often find the graphical representation of vectors more difficult than the manipulation.


	Simultaneous Equations 1
	6 hours

	Support
	· Solve linear equations.

· Construct linear graphs.

	Core
	· Change the subject of the formulae.

· Solve simultaneous equations using algebraic elimination.
· Solve simultaneous equations using a graphical method.

· Solve simultaneous equations that need rearranging before one of the core methods can be used.

	Extension
	· Rearrange more complex formulae, including cases where the subject occurs twice, is raised to a power or is a reciprocal.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of simple simultaneous equations.

	Class set of Graphic Calculators.

MAP

Subject changing
	Bring on the Maths

Higher Algebra

· Tinkering with formulae v2, v5

· Solving simultaneous equations v1, v2, v3

Other
Use graphical calculators to solve simultaneous equations graphically.

Use omnigraph for non-standard formulae, i.e. 2x – y = 4, etc.
	i) All working should be clearly presented and show how coefficients are matched and eliminated.

ii) Introduce examples such as ‘find x given that y=mx+c’ and ‘find r given that A=
r2’.


	Inequalities
	3 hours

	Support
	· Solve linear inequalities in one variable through listing possible integer values or representation of the solution set on a number line.

	Core
	· Solve linear inequalities in two variables using algebraic methods.

· Use regions on a graph to solve inequality problems in two variables.

	Extension
	· Solve inequalities involving squares.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

The solution of simple inequalities.
Using pupils to stand in relevant places on a giant coordinate grid can help them to visualise this 
	Class set of Inequality Cards.
	Bring on the Maths

Higher Algebra

· Solving linear inequalities v1, v2, v3

Other
Inequalities can be represented on Omnigraph – customise the shading
	i) Note that students often struggle with the location of the region. Encourage them to use a particular point on one side of the line to check if that region solves the problem.


	Probability
	STATS TOPIC             5 hours

	Support
	· Add, subtract, multiply and divide fractions with and without a calculator.

· Write probability as fractions, decimals or percentages.  

· Find the probability of an event not happening.

	Core
	· Use sample space diagrams and two-way tables to calculate probability. 
· Use tree diagrams to show outcomes for two successive events and their related probabilities, using conditional probability where appropriate.
· Understand dependent and independent outcomes
· Understand probabilities associated with mutually exclusive events
· Calculate with mutually exclusive and independent events, knowing when to add and when to multiply.

	Extension
	· Use Venn diagrams to solve probability questions.

· (Stats) Consider simple cases of binomial and discrete uniform distributions (simulation methods)

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

The addition, multiplication or subtraction from one of two fractions given as probabilities.

	Several packs of Playing Cards.

Several Probability Bags with Counters.

Dice

Spinners

Dime Probability Experiments
	Bring on the Maths

Higher Data

· Interpreting and Discussing v5
· Probability v1, v2, v3, v4, v5, v6, v7, v8, v9
Excel
Create sample space diagram for rolling 2 dice and adding/multiplying results, etc.


	MAP

Homework Sheet



i) Emphasise that only fractions, decimals or percentages should be used to write probabilities.

ii) Note that students often lose marks in probability due to their inability to manipulate fractions from Tree diagrams without a calculator.


	Transformations 2
	2 hours

	Support
	· Identify congruent shapes.

· Use and describe transformations by reflection, rotation, translation and enlargement in full.  
· Use proportion to calculate angles and lengths in similar polygons.

	Core
	· Use the conditions for congruent triangles in formal geometric proofs 
· Use and describe fully the four types of transformation in questions where they have been combined.  
· Recognise properties that are preserved and those that are changed under each transformation.

	Extension
	· Calculate the area or volume of an enlarged similar polygon or prism problem.

	Activities
	Resources
	ICT
	Notes

	
	
	Bring on the Maths

Higher Shape

· Manipulating Shapes II v9


	MAP

Homework Sheet



i) Emphasise the need to describe transformations in full and ensure students can distinguish the properties that remain preserved.


	Quadratic Equations
	6 hours

	Support
	· Factorise a quadratic expression into two pairs of linear brackets.

· Find the difference of two squares.

· Understand that the product of two numbers is zero if at least one of the numbers is zero.

	Core
	· Solve a quadratic equation set equal to zero, by using factorisation, the difference of two squares, completing the square or the quadratic formula.  
· Use factorisation to simplify algebraic fractions containing quadratic equations, and lead to a solution where the fraction is set equal to some number.

	Extension
	· Investigate the significance of the discriminant.

· Set up a quadratic equation from a practical situation and solve it using an appropriate method.

· Evaluate 982 - 22

	Activities
	Resources
	ICT
	Notes

	
	
	Bring on the Maths

Higher Algebra

· Solving quadratic equations  v3, v4, v5, v6, v7, v8, v9, v10, v11


	i) Ensure students understand  terminology

ii) Emphasise that students should try to solve a quadratic equation through factorisation first, before trying the quadratic formula.

iii) Introduce examples such as ‘set up a quadratic equation for the area of a rectangle’, where both edges are given in terms of x, and emphasise that one of the solutions may be inappropriate.


	Powers and Surds
	5 hours

	Support
	· Calculate positive, negative or fractional powers of whole numbers, including negative numbers, with and without a calculator.  

· Use index notation and associated laws when the same base is multiplied, divided or combined with brackets, with positive, negative or fractional powers.

	Core
	· Understand the zero power.

· Interchange fractions and decimals, including those that recur.

· Understand that all terminating and recurring decimals can be written as fractions and are therefore called rational numbers.  

· Understand that any number that cannot be written as a fraction is called an irrational number.  

· Leave an irrational answer to a problem in surd form.
· Simplify numerical calculations by manipulating surds.  

· Rationalise the denominator of a surd such as 2/(5

	Extension
	· Investigate the constant, e.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Square and Cube numbers.
	MAP

Fraction Sort
Success for All

· N11 Manipulating Surds
	Bring on the Maths

Higher Number

· Investigating Powers v7

· Manipulating Fractions v1, v2, v3

· Investigating Numbers v3, v4
SfE
Powered Up.

Excel
Converts between fractions and decimals through 'format cells'.
	MAP

Homework Sheet



i) Ensure students can distinguish between fractions with denominators that have only prime factors of 2 and 5 (represented by terminating decimals) and other fractions (represented by recurring decimals).

ii) Ensure that, where appropriate, students can move between power and surd, or power and reciprocal forms.


	Sampling
	STATS TOPIC           2 hours

	Support
	· Use the language of probability to interpret results involving uncertainty and prediction.

	Core
	· Estimate or measure probability from theoretical models or relative frequency.

· Select and justify a sampling scheme and method to investigate a population
· Use stratified sampling methods
· Make predictions or test for bias, understanding the effect of the sample size and that the larger the size, the more accurate the estimate.

	Extension
	· Predict the outcome of a probability game and test the prediction.

· Use a spreadsheet to generate random dice throws: consider a large number of trials and then investigate any asymptotic behaviour as n becomes large.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with probability.

	Several packs of Playing Cards.

Several Probability Bags with Counters.

Dice

Dime Probability Experiments
	Bring on the Maths

Higher Data

· Specifying and Planning v5

· Collecting Data v5

· Interpreting and Discussing v5, v6


	MAP

Homework Sheet
i) Ensure students can select and justify a method of sampling.

ii) Encourage the students to use the phrase ‘there is some evidence from this sample that…’


	Constructions and Loci
	3 hours

	Support
	· Construct 2D shapes from information given using only a ruler and pair of compasses.

· Understand basic vocabulary such as bisecting, parallel and perpendicular.

	Core
	· Construct the midpoint and perpendicular bisector of a line segment, the perpendicular from a point to a line, the perpendicular from a point on a line, and the bisector of an angle, using only a ruler and pair of compasses.

· Construct graphs of simple loci in terms of a specified distance from a point or line, an equidistance from two points or lines, and a line of sight.

· Shade the required region in the above graph to solve the problem.

	Extension
	· Solve problems that involve a combination of loci.

	Activities
	Resources
	ICT
	Notes

	
	
	Bring on the Maths

Higher Shape

· Visualising v3, v4, v5, v6

Other
WinLogo.


	i) All working must be clearly presented and diagrams accurately drawn.

ii) Note that a common exam question is a region bounded by a circle and an intersecting line.


	3D Shape 2
	6 hours

	Support
	· Recall, understand and use the formulae for the area of circles, triangles, rectangles, trapezia and parallelograms, and volumes of cuboids and pyramids.
· Understand and use the formulae for the volume of prisms including cylinders, cones and spheres.

· Construct nets and use them to find the surface area of solids with triangular and rectangular faces.

	Core
	· Calculate the surface areas of cylinders, cones and spheres 

· Calculate the surface area of a cone from a given net.

· Recognise the purpose of a formula by considering its dimensions. 
· Find the area of a 2-D shape, given the area of a similar shape and the ratio

· Find the volume of a 3-D solid, given the volume of a similar solid and the ratio
· Use the power of the scale factor to convert between the units of area and volume.

	Extension
	· Use trigonometry to solve problems with volume and surface area.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Substitution of numbers into area / volume formulae.

	Giant Geometric Models
	Bring on the Maths

Higher Shape

· Solving Area Problems v1, v2, v3, v6

· Describing Units and Formulae v9

· Manipulating Shapes I v6


	MAP

Homework Sheet (surface area)

Homework Sheet (enlargement)

i) All working must be clearly presented and diagrams accurately drawn.

ii) Ensure students understand the term ‘frustum’ and can calculate its volume with reference to a cone.


	Sine and Cosine Rules
	6 hours

	Support
	· Understand, recall and use Pythagoras’ Theorem to find the hypotenuse or a shorter side of a right-angled triangle. Alc p.300
· Understand, recall and use the tangent, sine and cosine ratios to find lengths and angles in right-angled triangles.  Alc p.313
· Draw and measure bearings.

	Core
	· Find the area of a triangle using Area = ½ ab SinC

· Use Sine and Cosine Rules to find lengths and angles in any triangle, and solve assorted problems including those involving bearings.  

· Use Pythagoras’ Theorem, Trigonometry, and the Sine and Cosine Rules to solve problems in 3D.  

	Extension
	· Find a side using the Cosine Rule, when the quadratic formula is required.

· Find obtuse angles using the sine rule

	Activities
	Resources
	ICT
	Notes

	
	A class set of Scientific Calculators.
	Bring on the Maths

Higher Shape

· Investigating Angles v10

· Solving Area Problems v4, v5


	i) Note that students tend to find the Cosine Rule more difficult for obtuse angles.

ii) Ensure the students can find an angle between a line and a plane, but emphasise that they do not need to find the angle between two planes or between two skewed lines.


	Direct and Inverse Proportion
	3 hours

	Support
	· Recognise that two numbers are in proportion if their ratios stay the same as the quantities get larger or smaller.

	Core
	· Solve direct and inverse proportion problems 
· Construct graphical representations of formulae involving proportion.

	Extension
	· Solve proportion problems with three variables

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Proportionality and the effect on y when x is say, doubled or trebled.

	
	Bring on the Maths

Higher Number

· Solving ratio and proportion problems v4, v5, v6
Other
Graphical Calculators, Omnigraph, Autograph.
	MAP

Homework Sheet
Introduce examples where x proportionate to y2 and to 1/y2

Extended Tasks…

If y is directly proportional to the square of x and x is directly proportional to the square of z, write a statement to show the proportionality between y and z.


	Algebraic Graphs 2
	3 hours

	Support
	· Generate points and plot graphs of quadratic and cubic functions.

	Core
	· Use the points of intersection of a quadratic graph such as y = x2-2x-4 with lines such as y = 2x+1 to solve equations like x2-2x–4 = 2x+1 and simplify this to x2-4x–5 = 0
· Identify the maximum or minimum point of a quadratic function by studying its graph.

	Extension
	· Use the graph of reciprocal and exponential functions to solve their equations.

	Activities
	Resources
	ICT
	Notes

	
	A class set of Graphic Calculators.
	Bring on the Maths

Higher Algebra

· Solving quadratic equations v2
· Investigating graphs I v7
Other
Graphical Calculators, Omnigraph, Autograph.
	MAP

Homework Sheet
i) Encourage students to use terms like ‘minimum point’, ‘maximum point’ and ‘quadratic function’.


	Data Handling Task
	12 hours

	Support
	· Use and compare different sampling methods

· Draw charts and use them to compare findings

· Calculate an appropriate average and range and use them to interpret data

	Core
	· Use cumulative frequency to find the median and quartiles for grouped data or for discrete data (**- discrete data will produce a STEPPED cf graph -**)

· Calculate an estimate for the mean for grouped data

· Construct histograms with unequal class intervals

	Extension
	· (Stats) Construct and interpret comparative pie charts

· (Stats) Use standard deviation to compare distributions  KMS 4.5, 4.6

· (Stats) Understand the shape of distributions, in particular the normal distribution

	Activities
	Resources
	ICT
	Notes

	
	
	
	For Statistics GCSE students must collect (primary) or find (secondary) their own data.

Students must justify WHY they are using a particular chart or calculation


	Simultaneous Equations 2
	6 hours

	Support
	· Change the subject of the formulae.

· Solve linear simultaneous equations using algebraic elimination. 

· Solve linear simultaneous equations using a graphical method.

	Core
	· Construct the graph of a circle with equation x2+y2=r2 
· Rearrange more complex formulae, including cases where the subject occurs twice, is raised to a power or is a reciprocal.

· Solve simultaneous equations, where one is linear and one is non-linear, through substitution or use of a graphical method. 

· Use either of the above methods to calculate where a straight-line meets a circle, and produce graphical representation

	Extension
	· Use simultaneous equations to calculate the intersection of two curves.  

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

The solution of simple simultaneous equations.

	A class set of Scientific Calculators.


	Bring on the Maths

Higher Algebra

· Solving simultaneous equations v4, v5
Graphical Calculators, Omnigraph, Autograph.
	i) Emphasise that the given equation for a circle is based on the centre of the circle at (0, 0).

ii) Introduce simultaneous equations such as ‘y=11x-2’ and ‘y=5x2’.


	Graphs of Functions
	6 hours

	Support
	· Plot graphs of linear and quadratic functions by substitution.

	Core
	· Sketch and draw trigonometric graphs 
· Draw graphs of the form, y = a + b sin x. 
· Use graphs to solve equations of the form, a + b cos x = 1, for angles between 0o and 360o.

· Given the graph of y = f(x), where f(x) can be a linear, quadratic, sine or cosine function, sketch the graphs of y = f(x) + a, y = f(ax), y = f(x+a) and y = af(x) by applying the appropriate transformation.

	Extension
	· Given the graph of y = f(x), where f(x) can be a linear, quadratic, sine or cosine function, sketch the graph of y = a + bf(cx+d) by applying the appropriate transformations.

	Activities
	Resources
	ICT
	Notes

	
	
	Bring on the Maths

Higher Algebra

· Investigating Graphs I v9
· Investigating Graphs II v6
Higher Shape

· Investigating Angles v11, v12
Other
Graphical Calculators, Omnigraph, Autograph.

In particular, use the dynamic capabilites of Autograph to look at transforming functions.
	MAP

Homework Sheet
Ensure students can recognise trigonometric curves and associated values for multiples of 90o, without the aid of a calculator.

Extended Tasks…

Investigate the curves that remain unaffected by particular transformations or the simple relationships such as
sin(180 - x) = sin x and
cos(90 - x) = cos x


	Circle Theorems 2
	4 hours

	Support
	· Recall all circle vocabulary.

· Understand that the tangent at any point on a circle is perpendicular to the radius at that point.

· Understand that tangents from an external point are equal in length.

· Explain why the perpendicular from the centre to a chord bisects the chord.

	Core
	· Understand that the angle subtended by an arc at the centre of a circle is twice the angle subtended at any point on the circumference. 

· Understand that the angle subtended at the circumference by a semi-circle is a right-angle. 
· Understand that the angles in the same segment are equal. 
· Understand that opposite angles of a cyclic quadrilateral add up to 180o.  
· Calculate angles within circles using the above rules.  
· Prove and use The Alternate Segment Theorem.  

	Extension
	· Solve problems that involve a combination of these rules

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with circles.
	MAP

Cabri Geometry Files

· Angle at centre (move this to demonstrate angle in semi-circle too)

· Angles in same segment
· Cyclic quadrilateral

	Bring on the Maths

Higher Algebra

· Investigating Angles in Circles v2, v3, v4, v5
Boardworks

MUM
	i) Ensure students can provide a description alongside each calculation of the rule used to find the angle.

ii) Note that in either exam paper, questions may link Loci and Circle Theorems.


	Use of a Calculator
	2 hours

	Support
	· Use an extended range of function keys relevant across this programme of study.

	Core
	· Use calculators effectively and efficiently, knowing how to enter complex calculations.

	Extension
	· Use calculators to explore exponential growth and decay, using a multiplier and the power key

	Activities
	Resources
	ICT
	Notes

	
	OHP Calculator

A class set of Scientific Calculators.
	Other
Graphical Calculators, Scientific Calculators.
	


At the end of the ‘Level 7/8 to A/A*’ course, students will be able to:
· Understand and use rational and irrational numbers. 

· Determine the bounds of intervals. 

· Understand and use direct and inverse proportion. 

· Manipulate algebraic formulae, equations and expressions, finding common factors and multiplying two linear expressions. 

· Simplify algebraic expressions, using the rules of indices for negative and fractional values. 

· Find formulae that approximately connect data, expressing general laws in symbolic form. 

· Solve problems using intersections and gradients of graphs. 

· Sketch the graphs of sine, cosine and tangent functions for any angle, and generate and interpret graphs based on these functions. 

· Use sine, cosine and tangent of angles of any size, and Pythagoras’ Theorem when solving problems in two and three dimensions. 

· Use the conditions for congruent triangles in formal geometric proofs. 

· Calculate lengths of circular arcs and areas of sectors, and the surface area of cylinders and volumes of cones and spheres. 

· Interpret and construct histograms. 

· Understand how different methods of sampling and different sample sizes may affect the reliability of conclusions drawn. 

· Select and justify a sample and method, to investigate a population. 

· Recognise when and how to work with probabilities associated with independent and mutually exclusive events. 
KS4 Scheme of Work:  Level 7/8 to A/A*
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