Overview: securing level 7 and introducing level 8
	Unit
	Hours
	Standard
	Extension

	Integers, powers and roots
	4
	
	

	Sequences, functions and graphs
	3
	L7ALG5
	

	Geometrical reasoning: lines, angles and shapes
	7
	L6SSM3 and L7SSM1
	L7SSM1

	Construction and loci
	4
	L6SSM4 and L7SSM4
	L7SSM4

	Probability
	6
	L7HD5
	L8HD3 and L8HD4

	Ratio and proportion
	5
	L7NNS1 and L7CALC1
	L7CALC1 and L8CALC1

	Equations, formulae, identities and expressions
	4
	L7ALG1
	L7ALG1 and L8ALG2

	Measures and mensuration; area
	5
	
	

	Learning review 1

	Sequences, functions and graphs
	6
	L7ALG6
	L7ALG6 and L8ALG6

	Place value, calculations and checking
	5
	L7CALC4
	L7CALC4 and L8CALC2

	Transformations and coordinates
	7
	L7SSM3
	L7SSM3 and L8SSM1

	Processing and representing data; Interpreting and discussing results
	9
	L7HD3 and L7HD4
	L7HD3, L7HD4 and L8HD1

	Equations, formulae, identities and expressions
	8
	L7ALG2 and L7ALG3
	L7ALG2 and L7ALG3

	Learning review 2

	Fractions, decimals and percentages
	5
	L7CALC3
	L7CALC3

	Measures and mensuration; volume
	3
	L7SSM2
	

	Equations, formulae, identities and expressions
	3
	
	L8ALG3 and L8ALG4

	Geometrical reasoning: trigonometry
	7
	
	L8SSM2

	Measures and mensuration
	4
	L7SSM6
	L7SSM6

	Statistical enquiry
	6
	L7HD1 and L7HD2
	L8HD2

	Learning review 3
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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…
• 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
	

	
	• 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
	

	
	Next…
• Use inverse operations, understanding that the inverse operation of raising a positive number to power ‘n’ is raising the result of this operation to power 1/n
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· 
	NCETM Departmental Workshops

· Index Numbers
NRICH
· Negative Power
	Which is bigger ab or ba?  How do you decide?


Which numbers have an odd number of factors.  Why?


What numbers multiplied by themselves give 36?

Can a square have area 45?


Give me three factors of 26?


Which has the greatest value (23)4 or (24)3 ?

List all the factors of m2n2p?


Does √a + √b = √(a + b)?

What happens when you raise a number to a negative power?


What happens when you raise a number to a fractional power?
	Level Ladders

· Powers, integers, roots
APP

Look for learners doing:
· L8CALC2



	Sequences, functions and graphs
	144-157

	Autumn Term 3 hours
	Previously…

• 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
	

	
	• 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
	

	
	Next…

• Find some AS Level ones
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
Y8 Bring on the Maths
Problem Solving: v3

Y9 Bring on the Maths
· Sequences: v3

KS3 Top-up Bring on the Maths

· Sequences: v3
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
· Mystic Rose
· Handshakes
· Christmas Chocolates
	Create a sequence of shapes / diagrams that have a feature that can be described by n2 + 1, etc.

Show me an example of a sequence with a quadratic nth term

How can you continue a sequence starting 1, 2, ... so that it has a quadratic nth term?

How can you change 4, 7, 10, 19, 28 so it becomes the first five terms of a quadratic sequence?

What is the same different about the sequences:

· 1, 4, 9, 16, 25       

· 0, 3, 8, 15, 24       

· 4, 7, 12, 19, 28

· 2, 8, 18, 32, 50

True/Never/Sometimes: 

· Sequences with an equivalent second difference have a quadratic nth term

· Sequences with an unequal first difference pattern have a quadratic nth term

· The second difference for a quadratic sequence is always 2

Convince me that 4, 8, 14, 22, 32, ... has a quadratic nth term
	Level Ladders

· Sequences, functions and graphs
Beyond the Classroom

· Quadratic sequences
APP

Look for learners doing:
· L7ALG5*



	Geometrical reasoning: lines, angles and shapes
	178-189

	Autumn Term 7 hours
	Previously…

• 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
	

	
	• Examine and refine arguments, conclusions and generalisations; produce simple proofs

• Record methods, solutions and conclusions
• Distinguish between practical demonstration and proof in a geometrical context

• Understand and apply Pythagoras' theorem when solving problems in 2-D and simple problems in 3-D

• 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
	

	
	Next…

• Investigate Pythagoras’ theorem, using a variety of media, through its historical and cultural roots including ‘picture’ proofs

• Understand and use Pythagoras’ theorem to solve 3-D problems

• Show step-by-step deduction in solving more complex geometrical problems

• Prove and use the facts that:

(i) the angle subtended by an arc at the centre of a circle is twice the angle subtended at any point on the circumference

(ii) the angle subtended at the circumference by a semicircle is a right angle

(iii) angles in the same segment are equal

(iv) opposite angles on a cyclic quadrilateral sum to 180°
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Pythagoras biography
· KPO:  Square areas: What areas can enclosed by squares constructed on square dotty paper?

· Pythagorean triples
· Pythagorean birthdays
· One old Greek
· Use dynamic geometry software to construct a triangle, then the squares on the sides of the triangle.  Calculate areas of the squares.  Demonstrate what particular triangles give one square to be the sum of the other two.  What happens with acute angled and obtuse angled triangles?

HORN, Cornwall
· Overlapping circles
· Pythagorean triples


Y9 Bring on the Maths
· Logic: v2, v3

KS3 Top-up Bring on the Maths

· Lines and Angles: v2, v3


	NCETM Departmental Workshops

· Angle Properties
NRICH
· Areas of Parallelograms
· Compare Areas
· Circle-in
· Making Sixty
· Sitting Pretty
· Inscribed in a Circle
· Semi-detached
· Ladder and Cube
· Where to Land
· Walking around a cube

	Is the hypotenuse always the sloping side?

How can we identify the hypotenuse?

Is the longest side always opposite the largest angle?

The hypotenuse of a right-angled triangle is 13cm.  What are the other two sides?  Is there more than one solution?

Are there any patterns in the Pythagorean triples? (See Pythagorean triples)

A square has a diagonal of length 5m. What is its area?

How can you make a right angle using a piece of string?
	Level Ladders

· Geometrical reasoning
Beyond the Classroom

· Alternate and corresponding angles
· Pythagoras' Theorem
APP

Look for learners doing:
· L6SSM2*
· L7SSM1*
· L7UA4



	Construction and loci
	14-17,  220–223

	Autumn Term 4 hours
	Previously…

• 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
	

	
	• Make accurate mathematical constructions on paper and on screen
• 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
	

	
	Next…

• Prove the congruence of triangles and verify standard ruler and compass constructions using formal arguments
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· KPO:  Gilbert the Goat
· Locus Hocus Pocus
Notes
For clean arcs: turn the paper, not the compasses
	NCETM Departmental Workshops

· Constructions
· Loci
· Congruence and similarity
NRICH
· Rollin’ Rollin’ Rollin’
	Show how you can construct an angle of 30( / 45( / 75( with just a straight edge and compasses.

What regular polygons can you construct just using straight edge and compasses?

Show me an example of:

· A point equidistant from these two points, and another and another ….

· A point a metre from this line, and another, and another…

· A point a metre from this point, and another,…

· The locus of the path traced out by the centres of circles which have two given lines as tangents


	Level Ladders

· Construction, loci
Beyond the Classroom

· Generating shapes and paths on a computer
· Locus
APP

Look for learners doing:
· L6SSM4*
· L7SSM4*



	Probability
	276--283

	Autumn Term 6 hours
	Previously…

• 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
	

	
	• Judge the strength of empirical evidence and distinguish between evidence and proof

• Use accurate notation, including correct syntax when using ICT
• 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)
	

	
	Next…

• Use tree diagrams to represent outcomes of compound events, recognising when events are independent and distinguishing between contexts involving selection both with and without replacement

• Understand that if an experiment is repeated, the outcome may – and usually will – be different, and that increasing the sample size generally leads to better estimates of probability and population parameters
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Double in three dice – problem and mock solution
· Comparing experimental and theoretical results (whiteboard demo)
· KPO:  Comparing experimental and theoretical results (ICT activity)


Y9 Bring on the Maths
· Probability: v2, v3

KS3 Top-up Bring on the Maths

· Probability: v2, v3
Resources

· Probability scale

· Probability recording sheets 

· Possibility space diagrams

· Tree diagrams

· Probability pots

	NCETM Departmental Workshops

· Relative Frequency
NRICH
· The Birthday Bet
· Which Spinners?
· Toying with Spinners

	Show me an example of: a situation that would require the use of experimenting to estimate a probability

What is the same about/different about using theoretical probability to find the probability of obtaining a 6 when you roll a dice, and using experimental probability for the same purpose?
True/Never/Sometimes: 

· Experimental probabliity is more reliable than theoretical probability

· Experimental probabliity gets closer to the true probability as more trials are carried out

· Relative frequency finds the true probability


	Level Ladders

· Probability 

Beyond the Classroom

· Relative frequency
APP

Look for learners doing:
· L7HD5*
· L8HD3
· L8HD4
· L8UA6



	Ratio and proportion
	2-35,  78-81

	Autumn Term 5 hours
	Previously…

• 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
	

	
	• Calculate accurately, selecting mental methods or calculating devices as appropriate
• 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
	

	
	Next…

• Calculate an unknown quantity from quantities that vary in direct proportion using algebraic methods where appropriate

• Use a multiplier raised to a power to represent and solve problems involving repeated proportional change, e.g. compound interest
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Identifying proportion – numerically and graphically
· KPO:  Of Mice and Mann - compound interest problems
Y9 Bring on the Maths 

· Proportion: v2, v3

KS3 Top-up Bring on the Maths

· Ratio and Proportion 2: v2, v3

Resources

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

· Proportional Reasoning
NRICH
· Ratios and Dilutions
· A Chance to Win?                                   
	True/Never/Sometimes: Increasing an amount by 20% then decreasing the answer by 20% takes you back to where you started

Convince me that decreasing an amount by 20% then decreasing the answer by 20% leaves you with 64% of the amount you started with
What is wrong: To increase an amount by 80% you multiply by 0.8
I want to reduce an amount by 30%, which of the following numbers could I multiply by to help me to find the answer, and which one is the odd one out:  0.3, 1.3, 0.7


	Level Ladders

· Fractions 

· Percentages
Beyond the Classroom

· Understanding proportionality
· Proportional change and multiplicative methods
APP

Look for learners doing:
· L7NNS1*
· L7CALC1*
· L8CALC1



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

	Autumn Term 4 hours
	Previously…

• 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
	

	
	• 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)
	

	
	Next…

• Factorise quadratic expressions, including the difference of two squares, e.g. x2 – 9 = (x + 3)(x – 3); cancel common factors in rational expressions, e.g. 2(x + 1) 2 / (x + 1) 

• Simplify simple algebraic fractions to produce linear expressions; use factorisation to simplify compound algebraic fractions
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

HORN, Cornwall
· Consecutive sums
Notes
· Grid method of multiplying, extended to expanding brackets
· Building quadratics: e.g. using squares, rows and extra dots, reforming to show factorization

	NRICH
· Plus Minus
· Pair Products
· Multiplication Square
· Why 24?
	How can we prove the index laws for multiplication and dvision?

What method would you use to multiply 16 x18?  Grid method leads to expanding two brackets.

 
Show me an expression in the form (x + a)(x + b) which when expanded 

(i) the x coefficient is equal to the constant term

(ii) the x coefficient is less than the constant term

True/Never/Sometimes: x² +3x + 7 = (x+2)(x+b)

Convince me that x² +2nx + n² = (x+n)(x+n)
	Level Ladders

· Equations, formulae, identities

Beyond the Classroom

· Manipulating linear expressions
APP

Look for learners doing:
· L7ALG1*



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

	Autumn Term 5 hours
	Previously…

• 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
	

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

• Solve problems involving surface areas of cylinders
	

	
	Next…

• Solve problems involving surface areas of cylinders, pyramids, cones and spheres

• Understand and use the formulae for the length of a circular arc and area and perimeter of a sector
• Consider the dimensions of a formula and begin to recognise the difference between formulae for perimeter, area and volume in simple contexts
	

	
	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 template
Y9 Bring on the Maths

· Circles: v3

· Problem Solving: v3

KS3 Top-up Bring on the Maths

· Circles: v2, v3


	NRICH
· Semi-circles
· Salinon
· Arclets 

	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?
	Level Ladders

· Measures


APP

Look for learners doing:
· L7SSM2



LEARNING REVIEW 1

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

	Spring Term 6 hours
	Previously…

• 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
	

	
	• Explore the effects of varying values and look for invariance and covariance in models and representations

• 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
	

	
	Next…

• Identify the equations of straight-line graphs that are parallel; find the gradient and equation of a straight-line graph that is perpendicular to a given line

• Plot graphs of more complex quadratic and cubic functions; estimate values at specific points, including maxima and minima

• Find approximate solutions of a quadratic equation from the graph of the corresponding quadratic function

• Identify and sketch graphs of linear and simple quadratic and cubic functions; understand the effect on the graph of addition of (or multiplication by) a constant
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
Autograph Resources

· Investigating the ‘c’ in y = mx + c 

· Investigating the ‘m’ in y = mx + c
· Defining Gradient
· Exploring Gradients
Y9 Bring on the Maths
· Algebraic Graphs: v2, v3

HORN

· Investigating shapes of quadratic curves
· KPO:  Parallel and perpendicular lines
Resources
· Ready drawn axes

	NRICH
· At Right Angles
· Perpendicular Lines
· Surprising Transformations 
· Minus One Two Three

	Show me the equations of two parallel lines that are in the form ax+by+c = 0

Show me an example of (i) a quadratic graph, (ii) a cubic graph 

Show me a coordinate that lies on the graph

· y=3x²-1
· y=x³

How can you change the following coordinates so that when plotted they lie on a quadratic graph: (-2, -7), (-1, -4), (0, 3), (1, 4), (2, 7)

Convince me that there are no coordinates on the graph of y=2x²+3 which lie below the x-axis
	Level Ladders

· Sequences, functions, graphs
Beyond the Classroom

· Graphs of quadratic and linear functions

APP

Look for learners doing:
· L7ALG6*
· L7UA1



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

	Spring Term 5 hours
	Previously…

• 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

• 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
	

	
	• Compare and evaluate representations*

• Estimate, approximate and check working**
• 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

• Convert between ordinary and standard index form representations

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

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

• 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

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

• Check results using appropriate methods
	

	
	Next…

• Understand how errors can be compounded in calculations

• Use standard index form to make sensible estimates for calculations involving multiplication and/or division

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

• Calculate with standard index form, using a calculator as appropriate
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Standard form picture gallery
· KPO*:  Standard Form and Astronumbers
· KPO**:  Estimating – significant figures


Y9 Bring on the Maths

· Approximation: v2, v3
KS3 Top-up Bring on the Maths

· Using a Calculator: v3

	NCETM Departmental Workshops

· Place Value

	Are these numbers in standard form? 0.97 x 107; 1.000001 x 10-4; 10.01 x 102
Why do we need to use standard form? (See astronumbers)

How can you check if your answer makes sense?


	Level Ladders

· Mental calculations
· Written calculations
· Place value & rounding
Beyond the Classroom

· Approximating calculations
APP

Look for learners doing:
· L7CALC2
· L7CALC4*
· L8CALC2
· L8UA1



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

	Spring Term 7 hours
	Previously…

• 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
	

	
	• Review findings and look for equivalence to different problems with similar structure

• Justify generalisations, arguments or solutions

• 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
	

	
	Next…

• Understand and use the effects of enlargement on areas and volumes of shapes and solids

• Understand and use vector notation to describe transformation of 2-D shapes by combinations of translations; calculate and represent graphically the sum of two vectors
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Shape work ideas: Maps

· Investigate enlarging a shape twice with negative scale factors (which gives a positive result). Link this with multiplying two negative numbers.

· Enlarging Areas
· Combining Transformations
Y9 Bring on the Maths
· Transformations: v3
HORN, Cornwall

· KPO:  Combinations of transformations
Resources
· 3x3, 4x4, 5x5 dotty paper

	NCETM Departmental Workshops

· Enlargement
NRICH
· Who Is the Fairest of Them All?
	What effect does enlargement have on angles?

True/Never/Sometimes:

· An enlargement produces a larger shape

· An enlargement produces an image on the opposite side of the centre as the object

· An image is congruent to the image
· An image is similar to the image

· A5 paper is an enlargement of A3 paper


	Level Ladders

· Transformations
· Geometrical reasoning
Beyond the Classroom

· Enlargement (fractional scale factor)
APP

Look for learners doing:
· L7SSM3*
· L7UA3


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

	Spring Term 9 hours
	Previously…

• 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
	

	
	• 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)
	

	
	Next…

• Use an appropriate range of statistical methods to explore and summarise data; including calculating an appropriate moving average for a time series

• Use a moving average to identify seasonality and trends in time series data, using them to make predictions

• Select, construct and modify, on paper and using ICT, suitable graphical representation to progress an enquiry, including histograms for grouped continuous data with equal class intervals

• Interpret and use cumulative frequency diagrams to solve problems
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· Cumulative Frequency Introduction 

Autograph Resources

· Box plots for discrete data
· Box plots for grouped data
· Constructing a cumulative frequency table
· Interpreting box plots


Y9 Bring on the Maths

· Surveys: v2, v3

· Statistics: v2, v3

KS3 Top-up Bring on the Maths

· Handling Data: v2, v3
HORN, Cornwall

· Drawing scatter graphs
· Drawing scatter graphs (graphic calculator version)
· Grouped mean
	NCETM Departmental Workshops

· Statistical Data

	Give an example of a survey for which your class would make a fair sample

Give an example of a survey for which your class would make a biased sample


Can the mean = median = mode?


Two amounts, £12,500 and £15,000 were given as the average wage in a company.  One was given by the workers union and one was given by the manager.  Who gave what and why?  Which average gave each figure?  Explain you reasons.
	Level Ladders

· Processing, representing and interpreting data 

Beyond the Classroom

· Working with grouped data
· Comparing distributions
APP

Look for learners doing:
· L7HD2
· L7HD3*
· L7HD4*
· L8HD1


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

	Spring Term 8 hours
	Previously…

• 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
	

	
	• Identify a range of strategies and appreciate that more than one approach may be necessary
• 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

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

	
	Next…

• Solve equations involving algebraic fractions with compound expressions as the numerators and/or denominators

• Solve linear inequalities in one and two variables; find and represent the solution set

• Explore ‘optimum’ methods of solving simultaneous equations in different forms
• Solve quadratic equations by factorisation
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Simultaneous rearrangement
HORN, Cornwall
· KPO:  Points of Intersection
KS3 Top-up Bring on the Maths

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

· Equations: v3

	NCETM Departmental Workshops

· Constructing Equations

NRICH
· Arithmagons
· Negatively Triangular

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


Give me three pairs of simultaneous equations with the same solution?  How do you work this out?


Can an equation have more than one solution?

Can an equation have no solutions?

Why does the point of intersection show the solution to a pair of simultaneous equations? Link graphical and algebraic representations.
	Level Ladders

· Equations, formulae, identities
Beyond the Classroom

· Simultaneous linear equations
· Inequalities in one variable
APP

Look for learners doing:
· L7ALG2*
· L7ALG3*
· L8UA3


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

	Summer Term 5 hours
	Previously…

• 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
	

	
	• Manipulate numbers and apply routine algorithms
• 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
	

	
	Next…

• Use an algebraic method to convert a recurring decimal to a fraction
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· KPO:  Battenburg
Y9 Bring on the Maths

· Fractions: v3
KS3 Top-up Bring on the Maths

· Fractions, Decimals & Percentages 2: v3
Resources
· Fractions images
· Proportional sets 1
· Proportional sets 2
	NCETM Departmental Workshops

· Fractions
NRICH
· Tiny nines
	Which fractions recur? Is there a connection between the denominator and the numbers of digits in the recurring sequences?


How can we order fractions using coordinates?

Show me an example of:

· Two fractions that add together to make a whole.

· Three fractions that add together to make a half.

· A fraction that is bigger than 3
· A fraction that is between 6 and 6.5
· Two fractions that multiply to make a half
What is the same/different about

· 2/7 × 3
· 1/3 ÷ 2/7
· 1/3 + 1/9

· 8/9 – 4/9

	Level Ladders

· Fractions
· Percentages
Beyond the Classroom

· The four operations with fractions
APP

Look for learners doing:
· L7CALC3*



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

	Summer Term 3 hours
	Previously…

• Calculate the volume of right prisms
	

	
	• Solve problems involving surface areas and volumes of cylinders
	

	
	Next…

• Consider the dimensions of a formula and begin to recognise the difference between formulae for perimeter, area and volume in simple contexts

• Solve problems involving volumes of cylinders, pyramids, cones and spheres
	

	
	Suggested Activities
	Criteria for Success

	
	HORN, Cornwall

· Cylinder antics

	NRICH
· Efficient Cutting
· Cola Can

	Find a cylinder with a surface area of 72(cm³ and another… and another


What unit would you choose to measure  ______?  Why?


What is the same/different about a cuboid with dimensions 3, 4, 2 and a cuboid with dimensions 1, 3 , 8 ?
True/Never/Sometimes:

· Cuboids with the same volume have the same surface area

· A cylinder can never have the same volume as a cuboid


	Level Ladders

· Measures

Beyond the Classroom

· Right prisms
APP

Look for learners doing:
· L7SSM2*



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

	Summer Term 3 hours
	Previously…

• 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)
	

	
	• Manipulate algebraic expressions and equations
• 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
	

	
	Next…

• Derive and use more complex formulae; change the subject of a formula, including cases where the subject occurs twice
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· KPO:  Subject changing
	NCETM Departmental Workshops

· Deriving and Rearranging Formulae
NRICH
· Terminology
	
	Level Ladders

· Equations, formulae, identities
APP

Look for learners doing:
· L8ALG3



	Geometrical reasoning: trigonometry
	198–201,216–227

	Summer Term 7 hours
	Previously…

• 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
	

	
	• Make sense of, and judge the value of, own findings and those presented by others
• 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

• Understand and use trigonometric relationships in right-angled triangles, and use these to solve problems, including those involving bearings
	

	
	Next…

• Use trigonometric relationships in right-angled triangles to solve 3-D problems, including finding the angles between a line and a plane
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice

· Trig beginnings
HORN, Cornwall

· KPO:  Triangle proportionality
Autograph Resources

· Distance, slope and midpoint

	NCETM Departmental Workshops

· Trigonometry
NRICH
· Beelines
· Trigonometric Protractor
· Orbiting billiard balls
· Where is the dot?

 
	Show me an example of:

· A hypotenuse, opposite side, adjacent side

· A problem that can be solved using trigonometry

· A triangle in which the tangent of the angle is 2
· A triangle in which the sine is 0.75
What is the same/different about three triangles with sides 3, 4, 5 and 6, 8, 10 and 5, 12, 13


	Level Ladders

· Construction, loci
· Transformations
· Geometric reasoning
APP

Look for learners doing:
· L7UA1
· L8SSM2



	Measures and mensuration
	228–231

	Summer Term 4 hours
	Previously…

• 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)
	

	
	• 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
	

	
	Next…

• Apply knowledge that measurements given to the nearest whole unit may be inaccurate by up to one half of the unit in either direction and use this to understand how errors can be compounded in calculations
	

	
	Suggested Activities
	Criteria for Success

	
	Maths Apprentice
· 
	NCETM Departmental Workshops

· Converting Units
NRICH
· An Unhappy End
· One and Three
	I travel to Bognor Regis at 30mph.  After my return journey home my overall average speed is 15mph.  How fast was I going on the journey home [Is it 0? – of course not!  The answer is 10mph – but how can this be calculated?]

What is the same/different:

· 10 mph and 16 km per hour

· A distance-time graph with a positive gradient and a distance-time graph with a negative gradient

True/Never/Sometimes: A sprinter travelling 100m in 12 seconds is faster than a cyclist travelling 14.5 miles in 1 hour


	Level Ladders

· Measures
Beyond the Classroom

· Compound measures
APP

Look for learners doing:
· L7SSM5
· L7SSM6*



	Statistical enquiry
	248–273

	Summer Term 6 hours
	Previously…

• 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
	

	
	• Use a range of forms to communicate findings effectively to different audiences

• Explain the features selected and justify the choice of representation in relation to the context
• 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
	

	
	Next…

• Consider possible difficulties with planned approaches, including practical problems; adjust the project plan accordingly

• Deal with practical problems such as non-response or missing data

• Identify what extra information may be required to pursue a further line of enquiry

• Recognise the limitations of any assumptions and the effects that varying the assumptions could have on the conclusions drawn from data analysis

• Compare two or more distributions and make inferences, using the shape of the distributions and measures of average and spread, including median and quartiles
	

	
	Suggested Activities
	Criteria for Success

	
	KPO:  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
· Interpreting Statistics
	NCETM Departmental Workshops

· Data Collection
NRICH
· Substitution Cipher

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

Show me an example of a situation in which biased data would result

What is the same/different about 

· Using randomly generated mobile telephone numbers to contact people and using  randomly generated landline telephone numbers

· Posting a questionnaire to households and posing a questionnaire to individuals by interviewing them on their doorstep
True/Never/Sometimes: Data is biased


	Level Ladders

· Processing, representing and interpreting data

Beyond the Classroom

· Identifying bias
· Frequency polygons and scatter diagrams
APP

Look for learners doing:
· L7HD1*
· L7HD2*
· L7HD6
· L8UA2


LEARNING REVIEW 3
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