Overview: securing level 5, mostly level 6 and introducing some level 7
	Unit
	Hours
	Standard
	Extension

	Integers, powers and roots
	4
	
	

	Sequences, functions and graphs
	3
	L6ALG3
	L7ALG5

	Geometrical reasoning: lines, angles and shapes
	7
	L6SSM1 and L6SSM2
	L6SSM2 and L7SSM1

	Construction and loci
	4
	L6SSM8
	L6SSM8

	Probability
	5
	L6HD3 and L6HD4
	L6HD4 and L7HD5

	Ratio and proportion
	5
	L6CALC2 and L6CALC3
	L6CALC3 and L7NNS1

	Equations, formulae, identities and expressions
	6
	

	

	Measures and mensuration; area
	5
	L6SSM9 and L6SSM10
	L6SSM10

	Learning review 1

	Sequences, functions and graphs
	6
	L6ALG4
	L6ALG4

	Mental calculations and checking
	4
	L6CALC1
	

	Written calculations and checking
	5
	
	

	Transformations and coordinates
	7
	L6SSM6 and L6SSM7
	L6SSM4 and L6SSM7

	Processing and representing data; Interpreting and discussing results
	6
	L5HD7 and L6HD2
	L6HD2 and L7HD2

	Equations, formulae, identities and expressions
	7
	L6ALG1
	L6ALG1

	Learning review 2

	Fractions, decimals and percentages
	6
	L6CALC4
	L6CALC4

	Measures and mensuration; volume
	5
	
	L7SSM2

	Calculations and checking
	5
	
	

	Equations, formulae, identities and expressions
	4
	L6ALG2
	L6ALG2

	Geometrical reasoning: coordinates and construction
	3
	L6SSM5
	

	Sequences, functions and graphs: using ICT
	4
	L6ALG5
	L6ALG5

	Measures and mensuration
	5
	
	

	Statistical enquiry
	6
	L6HD1 and L6HD5
	L6HD1, L6HD5 and L7HD1
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Learning review 3


CLICK HERE FOR PUPIL TRACKING SHEET (standard)
CLICK HERE FOR PUPIL TRACKING SHEET (extension)

CLICK HERE FOR ASSESSMENT CRITERIA
	Integers, powers and roots
	48-59

	Autumn Term 4 hours
	Previously…
• Give accurate solutions appropriate to the context or problem
• Use multiples, factors, common factors, highest common factors, lowest common multiples and primes

• Find the prime factor decomposition of a number (e.g. 8000) using index notation for small positive integer powers

• Add, subtract, multiply and divide integers
• Use squares, positive and negative square roots, cubes and cube roots
	

	
	• Generate fuller solutions by presenting a concise, reasoned argument using symbols, diagrams, graphs and related explanations

• Calculate accurately, selecting mental methods or calculating devices as appropriate
• Use the prime factor decomposition of a number (to find highest common factors and lowest common multiples for example)

• Use ICT to estimate square roots and cube roots

• Use index notation for integer powers; know and use the index laws for multiplication and division of positive integer powers
	

	
	Next…

• Justify generalisations, arguments or solutions
• Use index notation with negative and fractional powers, recognising that the index laws can be applied to these as well

• Know that n1/2 = (n and n1/3 = 3(n for any positive number n
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Estimating square roots
· KPO:  Investigating powers (question 9)

· Spreadsheet for trial & improvement (can even use '=if()' to get 'too big', 'too small')
· Which is bigger ab or ba?
Resources

· Venn diagrams for HCF / LCM

· Spider diagram for prime factor decomposition


	NCETM Departmental Workshops

· Index Numbers
NRICH
· Product Sudoku
· Funny Factorisation
	Show me a number which has an odd number of factors.  And another, and another …  Do you notice anything?  Explain why this is.

What numbers multiplied by themselves give 36?
	Level Ladders

· Powers, integers, roots
APP

Look for learners doing:
· L5UA5
· L6UA3



	Sequences, functions and graphs
	144-157

	Autumn Term 3 hours
	Previously…

• Try out and compare mathematical representations
• Generate terms of a linear sequence using term-to-term and position-to-term definitions of the sequence, on paper and using a spreadsheet or graphical calculator
• Use linear expressions to describe the nth term of a simple arithmetic sequence, justifying its form by referring to the activity or practical context from which it was generated
	

	
	• Represent problems and synthesise information in algebraic, geometrical or graphical form

• Recognise the impact of constraints or assumptions
• Generate terms of a sequence using term-to-term and position-to-term rules, on paper and using ICT

• Generate sequences from practical contexts and write and justify an expression to describe the nth term of an arithmetic sequence
	

	
	Next…

• Compare and evaluate representations
• Find the next term and the nth term of quadratic sequences and explore their properties; deduce properties of the sequences of triangular and square numbers from spatial patterns
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· KPO:  Multilink algebra


HORN, Cornwall

· Generating sequences 3
· Generating sequences (spreadsheet version)


Y9 Bring on the Maths
· Sequences: v1, v2, v3

KS3 Top-up Bring on the Maths

· Sequences: v2, v3
Level 6 Bring on the Maths

· Algebra: Sequences
Resources

· Physical equipment - multilink, matchsticks, counters, pattern blocks etc. so that the shape can illustrate the rules generated.

· Templates for plotting sequences
· Autograph template for linear plotting
	NCETM Departmental Workshops

· Sequences
NRICH
· Tower of Hanoi
· Picturing Triangle Numbers
· Elevenses
· Days and Dates
	Create a sequence of shapes / diagrams that have a feature that can be described by 4n + 1, 3x – 2, etc.

1, 2, 4.  What could the next 2 terms be?  Why?

Show me:

· a sequence that has the term-to-term rule of +4.

· the sequence that has the position-to-term rule of +4.

· the sequence that has the nth term of i) n+4 ii) 2n+4

	Level Ladders

· Sequences, functions and graphs
Beyond the Classroom

· Linear sequences
APP

Look for learners doing:
· L6ALG3*
· L6UA2



	Geometrical reasoning: lines, angles and shapes
	178-189

	Autumn Term 7 hours
	Previously…

• Refine own findings and approaches on the basis of discussions with others
• Identify alternate angles and corresponding angles; understand a proof that: 

(i) the sum of the angles of a triangle is 180º  and of a quadrilateral is 360º; 

(ii) the exterior angle of a triangle is equal to the sum of the two interior opposite angles.

• Solve geometrical problems using side and angle properties of equilateral, isosceles and right-angled triangles and special quadrilaterals, explaining reasoning with diagrams and text; classify quadrilaterals by their geometrical properties
	

	
	• Review and refine own findings and approaches on the basis of discussions with others

• Record methods, solutions and conclusions
• Explain how to find, calculate and use: 

(i) the sums of the interior and exterior angles of quadrilaterals, pentagons and hexagons;

(ii) the interior and exterior angles of regular polygons

• Solve problems using properties of angles, of parallel and intersecting lines, and of triangles and other polygons, justifying inferences and explaining reasoning with diagrams and text

• Know the definition of a circle and the names of its parts; explain why inscribed regular polygons can be constructed by equal divisions of a circle
	

	
	Next…

• Use a range of forms to communicate findings effectively to different audiences
• Distinguish between practical demonstration and proof in a geometrical context

• Investigate Pythagoras’ theorem, using a variety of media, through its historical and cultural roots including ‘picture’ proofs
• Solve multi-step problems using properties of angles, of parallel lines, and of triangles and other polygons, justifying inferences and explaining reasoning with diagrams and text

• Know that the tangent at any point on a circle is perpendicular to the radius at that point; explain why the perpendicular from the centre to the chord bisects the chord
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Airports and hilltops: recapping bearings, and using them to explore the patterns that exist on airport runways (link with loci too).
· KPO:  Investigating polygons.  Derive a rule for finding the sum of the interior angles of an n-sided polygon by investigating how many triangles different polygons can be split into (by drawing all the diagonals from a chosen vertex)

· Exterior angles
· Shape work
· Given squared dotty paper, what squares can you draw, where the vertices have to be on the dots? Are there squares of certain areas that are impossible to draw in this way?
HORN, Cornwall
· Geometrical visualisations 3


Y9 Bring on the Maths
· Lines, Angles & Polygons: v1, v2, v3

KS3 Top-up Bring on the Maths

· Lines and Angles: v2, v3

Level 6 Bring on the Maths

· Shape, Space and Measures: Classifying quadrilaterals (mostly), Geometrical problems – tessellation, Geometrical problems – parallel and intersecting lines
Resources

· 3x3, 4x4, 5x5 dotty paper
	NCETM Departmental Workshops

· Angle Properties
NRICH
· Semi-regular Tessellations
· Triangles in Circles
· Cyclic Quadrilaterals
· Subtended Angles
· Right Angles
	Using KS3 Interacting Y9, resource sheet 'Flowchart of logical reasoning'; 

What reasoning links 'Angles on a straight line are 180°' to 'Vertically opposite angles are equal'? 

Are there other links?


Why are the geometrical facts organised in this particular order, starting at the top and working down the chart? 

What are the links and arrows intended to show?


Can you explain how to use the given facts to deduce that (a) vertically opposite angles are equal (b) alternate angles are equal?


Are the facts about triangles and polygons correctly placed in the chart?
	Level Ladders

· Geometrical reasoning
Beyond the Classroom

· Classifying quadrilaterals
· Geometrical problems
APP

Look for learners doing:
· L6SSM1*
· L6SSM2*



	Construction and loci
	14-17,  220–223

	Autumn Term 4 hours
	Previously…

• Visualise and manipulate dynamic images
• Find simple loci, both by reasoning and by using ICT, to produce shapes and paths, e.g. an equilateral triangle

• Use straight edge and compasses to construct;

(i) the mid-point and perpendicular bisector of a line segment;

(ii) the bisector of an angle;

(iii) the perpendicular from a point to a line;

(iv) the perpendicular from a point on a line

(v) a triangle, given three sides (SSS)

• Use ICT to explore these constructions
	

	
	• Make accurate mathematical diagrams and constructions on paper and on screen
• Find the locus of a point that moves according to a simple rule, both by reasoning and by using ICT

• Use straight edge and compasses to construct a triangle, given right angle, hypotenuse and side (RHS)

• Use ICT to explore constructions of triangles and other 2-D shapes
	

	
	Next…

• Understand from experience of constructing them that triangles given SSS, SAS, ASA or RHS are unique, but that triangles given SSA or AAA are not

• Find the locus of a point that moves according to a more complex rule, both by reasoning and by using ICT
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Rose windows – an example of the constructions that can be made using straight edges and compasses

· Use dynamic geometry software to construct and explore dynamic versions of these constructions

· KPO:  Napoleon's Theorem, Thebault's Theoren, Van Aubel's Theorem
Level 6 Bring on the Maths

· Shape, Space and Measures: Standard constructions

	NCETM Departmental Workshops

· Constructions
· Loci
NRICH
· Roundabout
	Show how you can construct a square / regular hexagon / regular octagon / regular dodecahedron / equilateral triangle with just a straight edge and compasses.

Alternatively – what regular polygons can you construct just using straight edge and compasses?

Show me:

· a construction you can do using a straight edge and a pair of compasses

· a construction where it is important to keep the same radius with the compasses.


	Level Ladders

· Construction, loci
Beyond the Classroom

· Standard constructions
APP

Look for learners doing:
· L6SSM4
· L6SSM8*



	Probability
	276--283

	Autumn Term 5 hours
	Previously…

• Move between the general and the particular to test the logic of an argument
• Interpret the results of an experiment using the language of probability; appreciate that random processes are unpredictable
• Know that if the probability of an event occurring is p, then the probability of it not occurring is 1-p; use diagrams and tables to record in a systematic way all possible mutually exclusive outcomes for single events and for two successive events

• Compare estimated experimental probabilities with theoretical probabilities, recognising that:

(i) if an experiment is repeated the outcome may, and usually will, be different

(ii) increasing the number of times an experiment is repeated generally leads to better estimates of probability
	

	
	• Pose questions and make convincing arguments to justify generalisations or solutions
• Interpret results involving uncertainty and prediction

• Identify all the mutually exclusive outcomes of an experiment; know that the sum of probabilities of all mutually exclusive outcomes is 1 and use this when solving problems
• Compare experimental and theoretical probabilities in a range of contexts; appreciate the difference between mathematical explanation and experimental evidence
	

	
	Next…

• Examine and refine arguments, conclusions and generalisations
• Understand relative frequency as an estimate of probability and use this to compare outcomes of experiments

• Use tree diagrams to represent outcomes of two or more events and to calculate probabilities of combinations of independent events

• Know when to add or multiply two probabilities: if A and B are mutually exclusive, then the probability of A or B occurring is P(A) + P(B), whereas if A and B are independent events, the probability of A and B occurring is P(A) × P(B)
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
Y9 Bring on the Maths
· Probability: v1, v2, v3

KS3 Top-up Bring on the Maths

· Probability: v2, v3


Level 6 Bring on the Maths

· Handling Data: Identifying outcomes, Finding probabilities, The sum of probabilities
HORN, Cornwall

· How many times? 3
Resources

· Probability scale
· Probability recording sheets 
· Possibility space diagrams
· Tree diagrams
· Probability pots
	Standards Unit

· KPO:  S2 Evaluating probability statements 

· S3 Playing probability computer games 
NCETM Departmental Workshops

· Relative Frequency
NRICH
· In a Box
· Two's Company
· Cosy Corner
	Give me examples of mutually exclusive events.


Selection (say 10) of different coloured counters in a bag.  Pick and replace several times.  At each pick, what do you think the colours of the 10 counters are?  How can we be even more sure?


How can you make a game fair?


A coin is flipped 10 times and you get 2H and 8T, is this coin biased?
	Level Ladders

· Probability 

Beyond the Classroom

· Finding outcomes
· Using mutually exclusive outcomes
APP

Look for learners doing:
· L6HD3*
· L6HD4*
· L7UA4


	Ratio and proportion
	2-35,  78-81

	Autumn Term 5 hours
	Previously…

• Apply understanding of the relationship between ratio and proportion; simplify ratios, including those expressed in different units, recognising links with fraction notation; divide a quantity into two or more parts in a given ratio; use the unitary method to solve simple problems involving ratio and direct proportion
	

	
	• Use accurate notation, including correct syntax when using ICT

• Apply routine algorithms
• Use proportional reasoning to solve problems, choosing the correct numbers to take as 100%, or as a whole; compare two ratios; interpret and use ratio in a range of contexts
	

	
	Next…

• Understand and use proportionality and calculate the result of any proportional change using multiplicative methods
• Calculate an original amount when given the transformed amount after a percentage change; use calculators for reverse percentage calculations by doing an appropriate division
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Frightening Facts
· Proportion and graphs
· KPO:  Spreadsheets and proportion
Y9 Bring on the Maths 

· Proportion: v1, v2

KS3 Top-up Bring on the Maths

· Ratio and Proportion 2: v1, v2, v3

Level 6 Bring on the Maths

· Calculating: Dividing in a ratio, Using proportional reasoning
Resources

· Fractions images / OHTs
· Proportional sets 1
· Proportional sets 2

	NCETM Departmental Workshops

· Proportional Reasoning
NRICH
· Mixing Paints
· Mixing More Paints
	Note KS3 Framework supplement of examples page 79 - what if the recipes were for 12 people, 3 people, 15 people, etc.  How do you know?  Explain and identify key information.


If I had a litre of orange juice… If I needed five litres of squash… how many people, what ingredients?
	Level Ladders

· Fractions 

· Percentages
Beyond the Classroom

· Ratio and proportion
· Proportional reasoning
APP

Look for learners doing:
· L6CALC2*
· L6CALC3*


	Equations, formulae, identities and expressions
	112–119,  138–143

	Autumn Term 6 hours
	Previously…

• Conjecture and generalise

• Use logical argument to interpret the mathematics in a given context or to establish the truth of a statement
• Recognise that letter symbols play different roles in equations, formulae and functions; know the meanings of the words formula and function
• Understand that algebraic operations, including the use of brackets, follow the rules of arithmetic; use index notation for small positive integer powers 
• Simplify or transform linear expressions by collecting like terms; multiply a single term over a bracket

• Substitute integers into simple formulae
	

	
	• Justify the mathematical features drawn from a context and the choice of approach

• Manipulate numbers, algebraic expressions and equations

• Distinguish the different roles played by letter symbols in equations, identities, formulae and functions

• Use index notation for integer powers and simple instances of the index laws

• Simplify or transform algebraic expressions by taking out single-term common factors

• Substitute numbers into expressions and formulae

• Add simple algebraic fractions
	

	
	Next…

• Justify generalisations, arguments or solutions
• Know and use the index laws in generalised form for multiplication and division of integer powers

• Square a linear expression; expand the product of two linear expressions of the form x ( n and simplify the corresponding quadratic expression

• Establish identities such as a2 – b2 = (a + b)(a – b) 
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

Y9 Bring on the Maths

· Fractions: v3

KS3 Top-up Bring on the Maths

· Algebraic Expressions: v3
Resources

· Grid method of multiplying, extended to expanding brackets 

	Standards Unit

· KPO:  A9 Performing number magic 
NRICH
· Harmonic Triangle
	 

	Level Ladders

· Equations, formulae, identities

APP

Look for learners doing:
· L5UA4
· L6UA3


	Measures and mensuration; area
	228–231,  234–241

	Autumn Term 5 hours
	Previously…

• Choose and use units of measurement to measure, estimate, calculate and solve problems in a range of contexts

• Derive and use formulae for the area of a triangle, parallelogram and trapezium; calculate areas of compound shapes
	

	
	• Solve problems involving measurements in a variety of contexts; convert between area measures (e.g. mm2 to cm2, cm2 to m2, and vice versa)

• Know and use the formulae for the circumference and area of a circle

• Calculate the surface area of right prisms
	

	
	Next…

• Solve problems involving lengths of circular arcs and areas of sectors

• Solve problems involving surface areas and volumes of cylinders
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Make use of ‘Pi Day’ (14th March) to have a bit of fun – Pi recital championship? 

· Circle vocabulary matching activity
Y9 Bring on the Maths

· Circles: v1, v2, v3

KS3 Top-up Bring on the Maths

· Circles: v1, v2, v3

Level 6 Bring on the Maths

· Shape, Space and Measures: Area and volume, Circles
HORN, Cornwall

· Circle vocabulary

	NRICH
· An Unusual Shape

	What is pi?

How many decimal places of pi do you know?

How many decimal places of pi do you need?

Model incorrect solutions to problems – what is wrong with this?

How can we construct a regular hexagon / square / equilateral triangle inside a circle?

‘Cherry pie is delicious, Apple pies are too’.  What does this mean?  [C = (d, A = (r2]
	Level Ladders

· Measures


Beyond the Classroom

· Area and volume
· Circumference and area of a circle
APP

Look for learners doing:
· L6SSM9*
· L6SSM10*
· L7SSM2


LEARNING REVIEW 1

	Sequences, functions and graphs
	6–13,  28–29,  160–177

	Spring Term 6 hours
	Previously…

• Express simple functions algebraically and represent them in mappings or on a spreadsheet
• Generate points in all four quadrants and plot the graphs of linear functions, where y is given explicitly in terms of x, on paper and using ICT; recognise that equations of the form y = mx + c correspond to straight-line graphs

• Construct linear functions arising from real-life problems and plot their corresponding graphs; discuss and interpret graphs arising from real situations, e.g. distance–time graphs
	

	
	• Find the inverse of a linear function

• Generate points and plot graphs of linear functions, where y is given implicitly in terms of x (e.g. ay + bx = 0, y + bx + c = 0), on paper and using ICT; find the gradient of lines given by equations of the form y = mx + c, given values for m and c

• Construct functions arising from real-life problems and plot their corresponding graphs; interpret graphs arising from real situations, e.g. time series graphs
	

	
	Next…

• Use ICT to explore the graphical representation of algebraic equations and interpret how properties of the graph are related to features of the equation, e.g. parallel and perpendicular lines

• Interpret the meaning of various points and sections of straight-line graphs, including intercepts and intersection, e.g. solving simultaneous linear equations

• Explore simple properties of quadratic functions; plot graphs of simple quadratic and cubic functions, e.g. y = x2, y = 3x2+4, y = x3

• Plot the graph of the inverse of a linear function

• Understand that equations in the form y = mx+c represent a straight line and that m is the gradient and c is the value of the y-intercept; investigate the gradients of parallel lines and lines perpendicular to these lines
	

	
	Suggested Activities
	Criteria for Success

	
	A second algebraic graphs unit in the summer term focuses on the use of ICT

Maths Apprentice
· Matching Graphs
Autograph Resources

· Matching Graphs Quiz
· Matching Graphs Quiz 2
· Mobile Phones Investigation
Y9 Bring on the Maths

· Real-Life Graphs: v1, v2, v3

· Algebraic Graphs: v1, v2, v3


Level 6 Bring on the Maths

· Algebra: Algebraic graphs
HORN, Cornwall

· Walking the graph
Resources

· Ready drawn axes
	NRICH
· Diamond Collector
· Translating Lines
· Reflecting Lines
· Maths Filler
· How Far Does it Move?
· Speeding Up, Slowing Down
· Up and Across 
· Steady Free Fall

	What happens when the gradient gets bigger / smaller / negative?


Give set of equations and set of graphs to match.  How did you work it out?

Using equations of straight lines, can you create a square?  Explain what happens when two lines are perpendicular?


	Level Ladders

· Sequences, functions, graphs
Beyond the Classroom

· Graphs of linear functions
APP

Look for learners doing:
· L6ALG4*
· L6ALG5


	Mental calculations and checking
	82–87,  92–107, 110–111,  108--109

	Spring Term 4 hours
	Previously…

• Identify the mathematical features of a context or problem
• Understand and use the rules of arithmetic and inverse operations in the context of integers and fractions

• Use the order of operations, including brackets, with more complex calculations

• Strengthen and extend mental methods of calculation, working with decimals, fractions, percentages, squares and square roots, and cubes and cube roots; solve problems mentally

• Recall equivalent fractions, decimals and percentages; use known facts to derive unknown facts, including products involving numbers such as 0.7 and 6, and 0.03 and 8

• Make and justify estimates and approximations of calculations

• Select from a range of checking methods, including estimating in context and using inverse operations
	

	
	• Break down substantial tasks to make them more manageable

• Estimate, approximate and check working
• Understand the effects of multiplying and dividing by numbers between 0 and 1; consolidate use of the rules of arithmetic and inverse operations

• Understand the order of precedence of operations, including powers

• Use known facts to derive unknown facts; extend mental methods of calculation, working with decimals, fractions, percentages, factors, powers and roots; solve problems mentally

• Check results using appropriate methods
	

	
	Next…

• Explain the features selected and justify the choice of representation in relation to the context
• Round to a given number of significant figures; use significant figures to approximate answers when multiplying or dividing large numbers
• Make and justify estimates and approximations of calculations by rounding numbers to one significant figure and multiplying or dividing mentally

• Recognise and use reciprocals; understand ‘reciprocal’ as a multiplicative inverse; know that any number multiplied by its reciprocal is 1, and that zero has no reciprocal because division by zero is not defined
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Multiplying and Dividing by numbers between 0 and 1
· KPO:  Teaching mental maths from L5
· Powers of ten cards


Y9 Bring on the Maths

· Approximation: v1, v2, v3
Level 6 Bring on the Maths

· Calculating: Calculating with percentages

	NCETM Departmental Workshops

· Place Value

NRICH
· Cinema Problem


	Can division ever make a number larger?


Can multiplication ever make a number smaller? 

How can you check if your answer makes sense?  [Last digits / estimating]

Show me an amount and a percentage increase that gives the answer £33
What is the same/different about:

· 17/100 × 37 = 629/100 = 6.29
· 0.17 × 37 = 6.29
· 1% of 37 = 0.37 so 17% of 37 = 0.37 × 17 = 6.29

	Level Ladders

· Mental calculations

Beyond the Classroom

· Percentage increases and decreases
APP

Look for learners doing:
· L6CALC1*
· L7CALC2


	Written calculations and checking
	82–87,  92–107, 110–111,  108--109

	Spring Term 5 hours
	Previously…

• Understand and use the rules of arithmetic and inverse operations in the context of integers and fractions

• Use the order of operations, including brackets, with more complex calculations

• Use efficient written methods to add and subtract integers and decimals of any size, including numbers with differing numbers of decimal places

• Use efficient written methods for multiplication & division of integers & decimals, including by decimals such as 0.6 or 0.06; understand where to position the decimal point by considering equivalent calculations

• Carry out more difficult calculations effectively and efficiently using the function keys for sign change, powers, roots and fractions; use brackets and the memory

• Enter numbers and interpret the display in different contexts (extend to negative numbers, fractions, time)

• Make and justify estimates and approximations of calculations

• Select from a range of checking methods, including estimating in context and using inverse operations
	

	
	• Understand the effects of multiplying and dividing by numbers between 0 and 1; consolidate use of the rules of arithmetic and inverse operations

• Understand the order of precedence of operations, including powers

• Use efficient written methods to add and subtract integers and decimals of any size; multiply by decimals; divide by decimals by transforming to division by an integer

• Use a calculator efficiently and appropriately to perform complex calculations with numbers of any size, knowing not to round during intermediate steps of a calculation; use the constant, ( and sign change keys; use the function keys for powers, roots and fractions; use brackets and the memory

• Check results using appropriate methods
	

	
	Next…

• Convert between ordinary and standard index form representations

• Express numbers in standard index form, both in conventional notation and on a calculator display

• Use an extended range of function keys, including the reciprocal and trigonometric functions

• Use standard index form, expressed in conventional notation and on a calculator display; know how to enter numbers in standard index form

• Check results using appropriate methods
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
KS3 Top-up Bring on the Maths

· Place Value: v3

	NRICH
· How Many Miles to Go?

	Can division ever make a number larger?


Can multiplication ever make a number smaller? 

How can you check if your answer makes sense?  [Last digits / estimating]
	Level Ladders

· Written calculations
APP

Look for learners doing:
· L5CALC2
· L6CALC3


	Transformations and coordinates
	190–191,  202–215,  78–81

	Spring Term 7 hours
	Previously…

• Relate the current problem and structure to previous situations
• Identify all the symmetries of 2-D shapes

• Transform 2-D shapes by rotation, reflection and translation, on paper and using ICT

• Try out mathematical representations of simple combinations of these transformations

• Understand and use the language and notation associated with enlargement; enlarge 2-D shapes, given a centre of enlargement and a positive integer scale factor; explore enlargement using ICT

• Know that if two 2-D shapes are congruent, corresponding sides and angles are equal
	

	
	• Look for and reflect on other approaches

• Build on previous experience of similar situations and outcomes
• Identify reflection symmetry in 3-D shapes

• Recognise that translations, rotations and reflections preserve length and angle, and map objects on to congruent images

• Devise instructions for a computer to generate and transform shapes

• Explore and compare mathematical representations of combinations of translations, rotations and reflections of 2-D shapes, on paper and using ICT

• Enlarge 2-D shapes, given a centre of enlargement and a positive integer scale factor, on paper and using ICT; identify the scale factor of an enlargement as the ratio of the lengths of any two corresponding line segments; recognise that enlargements preserve angle but not length, and understand the implications of enlargement for perimeter

• Understand congruence and explore similarity
	

	
	Next…

• Look for equivalence to different problems with similar structure

• Transform 2-D shapes by combinations of translations, rotations and reflections, on paper and using ICT; use congruence to show that translations, rotations and reflections preserve length and angle

• Use any point as the centre of rotation; measure the angle of rotation, using fractions of a turn or degrees; understand that translations are specified by a vector

• Enlarge 2-D shapes using positive, fractional and negative scale factors, on paper and using ICT; recognise the similarity of the resulting shapes; understand and use the effects of enlargement on perimeter

• Know that if two 2-D shapes are similar, corresponding angles are equal and corresponding sides are in the same ratio; understand from this that any two circles and any two squares are mathematically similar while in general any two rectangles are not
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Shape work ideas: Triangles to Thirds; KPO:  Congruent Triangles

· Combining Transformations
Y9 Bring on the Maths
· Transformations: v1, v2, v3
Level 6 Bring on the Maths

· Shape, Space and Measures: Enlargement, Transformations
Autograph Resources

· The four transformations (requires worksheets 1, 2, 3 and 4)
HORN, Cornwall

· Geometrical visualisations 3
Resources

· 3x3, 4x4, 5x5 dotty paper

	Standards Unit

· KPO:  SS8 Developing an exam question: transformations


	Find a shape with ‘x’ lines of symmetry and ‘y’ order of rotational symmetry


What effect does enlargement have on angles?


Why are plugs in sinks circular?  What shape to babies learn to put in shape-sorters first?  Why?

What are the key pieces of information needed to complete the following:
- a rotation;
- a reflection;
- a translation;
- an enlargement.
	Level Ladders

· Transformations
· Geometrical reasoning
Beyond the Classroom

· Enlargement (positive integer scale factor)
· Transformations
APP

Look for learners doing:
· L6SSM4
· L6SSM6*
· L6SSM7*


	Processing and representing data; Interpreting and discussing results
	248–273

	Spring Term 6 hours
	Previously…

• Calculate statistics for sets of discrete and continuous data, including with a calculator and spreadsheet; recognise when it is appropriate to use the range, mean, median and mode and, for grouped data, the modal class
• Construct graphical representations, on paper and using ICT, and identify which are most useful in the context of the problem. Include:

(i) pie charts for categorical data

(ii) bar charts and frequency diagrams for discrete and continuous data

(iii) simple line graphs for time series

(iv) simple scatter graphs

(v) stem-and-leaf diagrams

• Interpret tables, graphs and diagrams for discrete and continuous data, relating summary statistics and findings to the questions being explored
	

	
	• Calculate statistics and select those most appropriate to the problem or which address the questions posed
• Select, construct and modify, on paper and using ICT, suitable graphical representations to progress an enquiry and identify key features present in the data. Include:

(i) line graphs for time series

(ii) scatter graphs to develop further understanding of correlation

• Interpret graphs and diagrams and make inferences to support or cast doubt on initial conjectures; have a basic understanding of correlation
	

	
	Next…

• Work through the entire handling data cycle to explore relationships within bi-variate data, including applications to global citizenship, e.g. how fair is our society?

• Use an appropriate range of statistical methods to explore and summarise data; including estimating and finding the mean, median, quartiles and interquartile range for large data sets (by calculation or using a cumulative frequency diagram)

• Select, construct and modify, on paper and using ICT, suitable graphical representation to progress an enquiry and identify key features present in the data. Include:
(i) cumulative frequency tables and diagrams

(ii) box plots

(iii) scatter graphs and lines of best fit (by eye)
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Scatter diagram buddies
· Correlation
· Processing averages


Y9 Bring on the Maths

· Surveys: v1, v2

· Statistics: v1, v2

KS3 Top-up Bring on the Maths

· Handling Data: v1, v2, v3
Level 5 Bring on the Maths

· Handling Data: Constructing and using a line graph
Level 6 Bring on the Maths

· Handling Data: Graphs and charts

	NCETM Departmental Workshops

· Statistical Data
NRICH
· Top Coach

	Give examples of discrete / continuous / primary / secondary data

What do these words mean: hypothesis, discrete, continuous, sample?


What is an appropriate graph / chart for this?  Why?

What do the scales mean?

Is it more efficient to use ICT here? 


What does the graph tell you?

What is wrong with this graph/chart?


Why is this graph misleading?

Does this piece of data fit the trend?  If not, can you think of a reason why it doesn’t?
	Level Ladders

· Processing, representing and interpreting data 

Beyond the Classroom

· Line graphs
· Selecting and constructing graphs and charts
APP

Look for learners doing:
· L5HD6
· L5HD7*
· L6HD2+


	Equations, formulae, identities and expressions
	112–113, 122–125

	Spring Term 7 hours
	Previously…

• Recognise that letter symbols play different roles in equations, formulae and functions

• Construct and solve linear equations with integer coefficients (unknown on either or both sides, without and with brackets) using appropriate methods (e.g. inverse operations, transforming both sides in same way)

• Use graphs and set up equations to solve simple problems involving direct proportion

• Substitute integers into simple formulae, including examples that lead to an equation to solve
	

	
	• Distinguish the different roles played by letter symbols in equations, identities, formulae and functions

• Construct and solve linear equations with integer coefficients (with and without brackets, negative signs anywhere in the equation, positive or negative solution)

• Use systematic trial and improvement methods and ICT tools to find approximate solutions to equations such as x2 + x = 20

• Use algebraic methods to solve problems involving direct proportion; relate algebraic solutions to graphs of the equations; use ICT as appropriate
	

	
	Next…

• Solve linear equations in one unknown with integer and fractional coefficients; solve linear equations that require prior simplification of brackets, including those with negative signs anywhere in the equation

• Solve linear inequalities in one variable; represent the solution set on a number line

• Solve a pair of simultaneous linear equations by eliminating one variable; link a graph of an equation or a pair of equations to the algebraic solution; consider cases that have no solution or an infinite number of solutions
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Equation snakes: For example – give 5x + 12 = 2x + 5 in the first section of the snake, and ask pupils to create a route through the snake where the same operation is applied to both sides of the equation at each move, justifying as they go.  What is the most efficient way to arrive at the answer?  
· Constructing Equations
· Spreadsheet for trial & improvement (can even use '=if()' to get 'too big', 'too small')

· Equation Balancer
· Cuisenaire simultaneous equations
KS3 Top-up Bring on the Maths

· Algebraic Equations: v1, v2, v3
Y9 Top-up Bring on the Maths

· Equations: v1, v2
Level 6 Bring on the Maths

· Algebra: Trial and improvement
HORN, Cornwall
· Deriving formulae 3
Autograph Resources

· Number Chains
Resources

· Flowcharts for equations

· Equal balanced, same both sides
· Piles of stones

	NCETM Departmental Workshops

· Constructing Equations

	Model incorrect solutions to equation solving:  What is wrong with this?


Give me six equations with the same solution?  How do you work this out?


If x3 + 2x = 30, give me two numbers x is between
How can you decide which is closest?  How long would you continue this process?
	Level Ladders

· Equations, formulae, identities
Beyond the Classroom

· Trial and improvement
APP

Look for learners doing:
· L6ALG1*
· L6ALG2


LEARNING REVIEW 2
	Fractions, decimals and percentages
	60–77,  82–85,  88–101

	Summer Term 6 hours
	Previously…

• Recognise that a recurring decimal is a fraction; use division to convert a fraction to a decimal; order fractions by writing them with a common denominator or by converting them to decimals

• Add and subtract fractions by writing them with a common denominator; calculate fractions of quantities (fraction answers); multiply and divide an integer by a fraction

• Interpret percentage as the operator ‘so many hundredths of’ and express one given number as a percentage of another; calculate percentages and find the outcome of a given percentage increase or decrease

• Use the equivalence of fractions, decimals and percentages to compare proportions
	

	
	• Understand the equivalence of simple algebraic fractions; know that a recurring decimal is an exact fraction

• Use efficient methods to add, subtract, multiply and divide fractions, interpreting division as a multiplicative inverse; cancel common factors before multiplying or dividing

• Recognise when fractions or percentages are needed to compare proportions; solve problems involving percentage changes
	

	
	Next…

• Distinguish between fractions with denominators that have only prime factors 2 or 5 (terminating decimals), and other fractions (recurring decimals)

• Understand and apply efficient methods to add, subtract, multiply and divide fractions, interpreting division as a multiplicative inverse
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Fractal cuts
· Battenburg
Y9 Bring on the Maths

· Fractions: v1, v2
Level 6 Bring on the Maths

· Calculating: Adding and subtracting fractions, More calculations with fractions
Resources

· Fractions images
· Proportional sets 1
· Proportional sets 2
	NCETM Departmental Workshops

· Fractions

NRICH
· Twisting and Turning
· More Twisting and Turning
	Show me a pair of fractions which have a sum / difference of 4/7.  Extend to fractions which do not have the same denominator

Show me:

· a pair of fractions with a sum of 4/7
· a pair of fractions with a difference of 3/8
· a fraction and a quantity such that the answer is 8cm
Convince me:

· that 4/7 + 3/8 = 53/56

· that 4 ÷ 2/5 = 10
	Level Ladders

· Fractions
· Percentages
Beyond the Classroom

· Fractions
APP

Look for learners doing:
· L6CALC4*
· L7CALC3



	Measures and mensuration; volume
	232–233, 238–241

	Summer Term 5 hours
	Previously…

• Know and use the formula for the volume of a cuboid; calculate volumes and surface areas of cuboids and shapes made from cuboids
	

	
	• Calculate the volume of right prisms
	

	
	Next…

• Solve problems involving surface areas and volumes of cylinders
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Practical work - finding volumes of boxes
	
	Draw a solid with an volume of 12cm³ and another… and another

Find a prism with a surface area of 24cm³ and another… and another


What unit would you choose to measure  ______?  Why?



	Level Ladders

· Measures

APP

Look for learners doing:
· L7SSM2



	Calculations and checking
	36–47,  92–111

	Summer Term 5 hours
	Previously…

• Read and write positive integer powers of 10; multiply and divide integers and decimals by 0.1, 0.01
• Order decimals
• Round positive numbers to any given power of 10; round decimals to the nearest whole number or to one or two decimal places

• Make and justify estimates and approximations of calculations

• Strengthen and extend mental methods of calculation, working with decimals, fractions, percentages, squares and square roots, and cubes and cube roots; solve problems mentally

• Use efficient written methods for multiplication and division of integers and decimals, including by decimals such as 0.6 or 0.06; understand where to position the decimal point by considering equivalent calculations

• Select from a range of checking methods, including estimating in context and using inverse operations
	

	
	• Extend knowledge of integer powers of 10; recognise the equivalence of 0.1, 1/10 and 10−1; multiply and divide by any integer power of 10

• Use rounding to make estimates and to give solutions to problems to an appropriate degree of accuracy

• Check results using appropriate methods
	

	
	Next…

• Understand and use proportionality and calculate the result of any proportional change using multiplicative methods
• Calculate an original amount when given the transformed amount after a percentage change; use calculators for reverse percentage calculations by doing an appropriate division
	

	
	Suggested Activities
	Criteria for Success

	
	Ensure progression from the previous ‘calculation and checking’ unit in the spring term

Maths Apprentice


	NCETM Departmental Workshops

· Place Value

 
	
	Level Ladders

· Place value, rounding
· Mental calculations
· Written calculations



	Equations, formulae, identities and expressions
	116–137,  138–143

	Summer Term 4 hours
	Previously…

• Use formulae from mathematics and other subjects; substitute integers into simple formulae, including examples that lead to an equation to solve; substitute positive integers into expressions involving small powers, e.g. 3x2 + 4 or 2x3; derive simple formulae

• Simplify or transform linear expressions by collecting like terms; multiply a single term over a bracket
• Construct & solve linear equations with integer coefficients (unknown on either or both sides) using appropriate methods (e.g. inverse operations, transforming both sides in the same way)
	

	
	• Use formulae from mathematics and other subjects; substitute numbers into expressions and formulae; derive a formula and, in simple cases, change its subject

• Simplify or transform algebraic expressions by taking out single-term common factors
• Construct and solve linear equations with integer coefficients (with and without brackets, negative signs anywhere in the equation, positive or negative solution)
	

	
	Next…

• Explore ways of constructing models of real-life situations by drawing graphs and constructing algebraic equations and inequalities

• Derive and use more complex formulae; change the subject of a formula, including cases where a power of the subject appears in the question or solution, e.g. find r given that A = (r2
	

	
	Suggested Activities
	Criteria for Success

	
	Level 6 Bring on the Maths

· Algebra: Constructing and solving equations

	NCETM Departmental Workshops

· Deriving and Rearranging Formulae
NRICH
· Temperature
	Show me:

· a linear equation with the solution x = -7
· a two step linear equation with the solution x = -2.5
What is wrong: If 5x– 3 = 4 then 5x = 7 so x = 5/7 

True/never/sometimes:

· Linear equations have one solution

· Linear equations can be solved

· When solving equations that include brackets, such as 5(x-3) = 20, the first step is to multiply the brackets out

Convince me that:

· 9 = 5x – 18 has only one solution.
· the solution to the equation 5x– 3 = 4 is not x = 5/7.
	Level Ladders

· Equations, formulae, identities
Beyond the Classroom

· Constructing and solving linear equations
APP

Look for learners doing:
· L6ALG2*
· L7ALG4



	Geometrical reasoning: coordinates and construction
	198–201,  216–227

	Summer Term 3 hours
	Previously…

• Visualise 3-D shapes from their nets; use geometric properties of cuboids and shapes made from cuboids; use simple plans and elevations

• Make scale drawings

• Find the midpoint of the line segment AB, given the coordinates of points A and B
	

	
	• Move from one form to another to gain a different perspective on the problem
• Visualise and use 2-D representations of 3-D objects; analyse 3-D shapes through 2-D projections, including plans and elevations

• Use and interpret maps and scale drawings in the context of mathematics and other subjects 

• Use the coordinate grid to solve problems involving translations, rotations, reflections and enlargements
	

	
	Next…

• Find the points that divide a line in a given ratio, using the properties of similar triangles; calculate the length of AB, given the coordinates of points A and B
	

	
	Suggested Activities
	Criteria for Success

	
	Level 6 Bring on the Maths

· Shape, Space and Measures: Plans and elevations

	Standards Unit
· KPO:  SS6 Representing 3D shapes
NRICH
· Nine Colours
· Tet-trouble
· Triangles to Tetrahedra
	Show me:

· a solid with a plan that is square.

· a solid with front and side elevations that are all triangles.

· a solid with front and side elevations that are all triangles and a square plan

	Level Ladders

· Construction, loci
· Transformations
· Geometric reasoning
Beyond the Classroom

· 2D representations of 3D shapes
APP

Look for learners doing:
· L6SSM5*
· L6SSM7



	Sequences, functions and graphs: using ICT
	6–13,  28–29,  164–177

	Summer Term 4 hours
	Previously…

• Express simple functions algebraically and represent them in mappings or on a spreadsheet
• Generate points in all four quadrants and plot the graphs of linear functions, where y is given explicitly in terms of x, on paper and using ICT; recognise that equations of the form y = mx + c correspond to straight-line graphs

• Construct linear functions arising from real-life problems and plot their corresponding graphs; discuss and interpret graphs arising from real situations, e.g. distance–time graphs
	

	
	• Find the inverse of a linear function

• Generate points and plot graphs of linear functions, where y is given implicitly in terms of x (e.g. ay + bx = 0, y + bx + c = 0), on paper and using ICT; find the gradient of lines given by equations of the form y = mx + c, given values for m and c

• Construct functions arising from real-life problems and plot their corresponding graphs; interpret graphs arising from real situations, e.g. time series graphs
	

	
	Next…

• Use ICT to explore the graphical representation of algebraic equations and interpret how properties of the graph are related to features of the equation, e.g. parallel and perpendicular lines

• Interpret the meaning of various points and sections of straight-line graphs, including intercepts and intersection, e.g. solving simultaneous linear equations

• Explore simple properties of quadratic functions; plot graphs of simple quadratic and cubic functions, e.g. y = x2, y = 3x2+4, y = x3

• Plot the graph of the inverse of a linear function

• Understand that equations in the form y = mx+c represent a straight line and that m is the gradient and c is the value of the y-intercept; investigate the gradients of parallel lines and lines perpendicular to these lines
	

	
	Suggested Activities
	Criteria for Success

	
	The graph-plotting in this unit is intended to focus on the use of ICT.  The real-life graphs should focus on cross-curricular links with other subjects such as Science and Geography
Maths Apprentice
· Using Autograph 2
· Screenshot challenge
Level 6 Bring on the Maths

· Algebra: Travel graphs

	
	What happens when the gradient gets bigger / smaller / negative?


Give set of equations and set of graphs to match.  How did you work it out?

Using equations of straight lines, can you create a square?  Explain what happens when two lines are perpendicular?


	Level Ladders

· Sequences, functions and graphs


Beyond the Classroom
· Real-life graphs
APP

Look for learners doing:
· L6ALG5*



	Measures and mensuration
	228–231

	Summer Term 5 hours
	Previously…

• Choose and use units of measurement to measure, estimate, calculate and solve problems in a range of contexts; know rough metric equivalents of imperial measures in common use, such as miles, pounds (lb) and pints

• Use bearings to specify direction
	

	
	• Solve problems involving measurements in a variety of contexts; convert between area measures (e.g. mm2 to cm2, cm2 to m2, and vice versa) and between volume measures (e.g. mm3 to cm3, cm3 to m3, and vice versa)
	

	
	Next…

• Interpret and explore combining measures into rates of change in everyday contexts (e.g. km per hour, pence per metre); use compound measures to compare in real-life contexts (e.g. travel graphs and value for money), using ICT as appropriate

• Understand and use measures of speed (and other compound measures such as density or pressure); solve problems involving constant or average rates of change
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· 
	NCETM Departmental Workshops

· Converting Units

	How many cm3 make up one cubic metre?
	Level Ladders

· Measures
APP

Look for learners doing:
· L6UA1


	Statistical enquiry
	248–273

	Summer Term 6 hours
	Previously…

• Discuss a problem that can be addressed by statistical methods and identify related questions to explore

• Decide which data to collect to answer a question, and the degree of accuracy needed; identify possible sources; consider appropriate sample size

• Plan how to collect the data; construct frequency tables with equal class intervals for gathering continuous data and two-way tables for recording discrete data

• Collect data using a suitable method (e.g. observation, controlled experiment, data logging using ICT)

• Compare two distributions using the range and one or more of the mode, median and mean

• Write about and discuss the results of a statistical enquiry using ICT as appropriate; justify the methods used
	

	
	• Use connections with related contexts to improve the analysis of a situation or problem

• Make accurate mathematical graphs
• Suggest a problem to explore using statistical methods, frame questions and raise conjectures

• Discuss how different sets of data relate to the problem; identify possible primary or secondary sources; determine the sample size and most appropriate degree of accuracy

• Design a survey or experiment to capture the necessary data from one or more sources; design, trial and if necessary refine data collection sheets; construct tables for gathering large discrete and continuous sets of raw data, choosing suitable class intervals; design and use two-way tables

• Gather data from specified secondary sources, including printed tables and lists, and ICT-based sources, including the internet

• Compare two or more distributions and make inferences, using the shape of the distributions and appropriate statistics

• Review interpretations and results of a statistical enquiry on the basis of discussions; communicate these interpretations and results using selected tables, graphs and diagrams
	

	
	Next…

• Explore the effects of varying values and look for invariance and covariance in models and representations
• Independently devise a suitable plan for a substantial statistical project and justify the decisions made

• Identify possible sources of bias and plan how to minimise it

• Break a task down into an appropriate series of key statements (hypotheses), and decide upon the best methods for testing these

gather data from primary and secondary sources, using ICT and other methods, including data from observation, controlled experiment, data logging, printed tables and lists

• Analyse data to find patterns and exceptions, and try to explain anomalies; include social statistics such as index numbers, time series and survey data

• Appreciate that correlation is a measure of the strength of association between two variables; distinguish between positive, negative and zero correlation, using lines of best fit; appreciate that zero correlation does not necessarily imply ‘no relationship’ but merely ‘no linear relationship’

• Examine critically the results of a statistical enquiry; justify choice of statistical representations and relate summarised data to the questions being explored
	

	
	Suggested Activities
	Criteria for Success

	
	The aim of the project is: Write a short report of a statistical enquiry and illustrate with appropriate diagrams, graphs and charts, using ICT as appropriate; justify the choice of what is presented.  However, it is essential that there is some progression from the previous project completed.  Refer to the previous handling data unit for guidance on appropriate techniques.
Maths Apprentice

· Exploring hypotheses
· KPO:  World Statistics Project: Database, Outline, Task-sheet, Mark-scheme
Level 6 Bring on the Maths

· Handling Data: Data collection, Using a two-way table

	NCETM Departmental Workshops

· Data Collection

	Concentrate on interpretation as a key element of the project; relating outcomes directly with the hypothesis being tested.


	Level Ladders

· Processing, representing and interpreting data

Beyond the Classroom

· Designing a survey
· Communicating results
APP

Look for learners doing:
· L6HD1*
· L6HD5*
· L7HD1
· L7HD4
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