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	[bookmark: _GoBack]SUBJECT:
	Mathematics 
	YEAR GROUP:
	Year 8

	SUBJECT INTENT:
	At New woodlands school we aim for every pupil to achieve their full potential, and leave school literate, numerate and with a personal dream of what they want to achieve in life with the confidence to live and work in the twenty-first century.

We want all pupils to enjoy mathematics and ensure every pupil has access to the mathematics curriculum and believe that everyone has the right to succeed at mathematics to their highest level. Lessons are planned to address potential areas of difficulty, to remove barriers to pupil achievement and to develop fluency in the conceptual understanding of mathematics. Pupils will be encouraged and nurtured over time to develop their resilience as learners, understanding their own strengths and areas for development. We aim to develop their ability to apply knowledge, reason mathematically and justify problem solving, connecting mathematics to real life models, showing how it is essential to everyday life, including financial literacy and employment.

KS3 Curriculum – DFE Guidance 
Mathematics is an interconnected subject in which students need to be able to move fluently between representations of mathematical ideas. The programme of study for Key Stage 3 is organised into apparently distinct domains, but students should build on Key Stage 2 and connections across mathematical ideas to develop fluency, mathematical reasoning, and competence in solving increasingly sophisticated problems.’














	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Autumn 1
	Working with numbers 
(2 weeks)
	• How to multiply and divide negative numbers
• How to find the highest common factor and the lowest common multiple of sets of numbers
• How to use powers and find roots
• How to find the prime factors of a number

	https://www.ncetm.org.uk/media/dexn0sbp/ncetm_ks3_cc_1_2.pdf
1.2.3 (p8)
https://www.ncetm.org.uk/media/xp2m3gio/ncetm_ks3_cc_1_3.pdf
1.3.2 (p7)
	Building on…
• How to add and subtract negative integers
• How to order the operations following BIDMAS
• What a factor is
• What a multiple is

Building towards…
Estimate powers and roots of any given positive number
Calculate with roots, and with integer and fractional indices 
Simplify surd expressions involving squares and rationalise denominators


	
	Geometry 
(2 weeks)
	• How to identify alternate and corresponding angles
• How to classify quadrilaterals according to their geometrical properties
• How to rotate a shape
• How to translate a shape
• How to construct perpendicular lines and angle bisectors

	https://www.ncetm.org.uk/media/wpga0v3p/ncetm_ks3_cc_6_3.pdf
6.3.1,6.3.2,6.3.4 
(p5 – 6)
https://www.ncetm.org.uk/media/3viclabl/ncetm_ks3_cc_6_4.pdf
6.4.1, 6.4.2 (p4-5)

	Building on…
• How to identify parallel and perpendicular lines
• How to calculate angles at a point, angles on a line and opposite angles
• How to calculate angles in a triangle
• How to recognise the symmetry of quadrilaterals
• How to plot coordinates in all four quadrants
• How to use a pair of compasses to draw a circle

Building towards…
Interpret and use fractional and negative  scale factors for enlargements
Describe the changes and invariance achieved by combinations of rotations, reflections and translations
Construct and interpret plans and elevations of 3D shapes
Describe translations as 2D vectors
Apply addition and subtraction of vectors, multiplication of vectors by a scalar, and diagrammatic and column representations of vectors; use vectors to construct geometric arguments and proofs.


	
	Probability
(2 weeks) 
	• How to work with a probability scale
• How to recognise mutually exclusive and non-exclusive outcomes and events
• How to work out probabilities using sample spaces and Venn diagrams where necessary
• How to use experimental probability to make predictions

	https://www.ncetm.org.uk/media/epqebqkk/ncetm_ks3_cc_5_3.pdf
5.3.1, 5.3.2, 5.3.3
(p5-6)
	Building on…
• What chance and probability are
• How to collect data from a simple experiment
• How to record data in a table or chart

Building towards…
Infer properties of populations or distributions from a sample, whilst knowing the limitations of sampling
Apply statistics to describe a population


	Autumn 2
	Percentages 
(2 Weeks)
	• How to write one value as a percentage of another value
• How to use a multiplier to calculate a percentage increase or decrease
• How to write a change of value as a percentage increase or decrease
• How to use percentages to compare two quantities

	https://www.ncetm.org.uk/media/mqfp3xb3/ncetm_ks3_cc_3_1.pdf
3.1.2, 3.1.5 (p5-6)
	Building on…
• The equivalence between fractions, decimals and percentages
• How to calculate a percentage of a quantity, with or without a calculator

Building towards…
Understand that X is inversely proportional to Y is equivalent to X is proportional to 1/y
Construct and interpret equations that describe direct and inverse proportion
Set up, solve and interpret the answers in growth and decay problems, including compound interest and work with general iterative processes.


	
	Sequences
(2 weeks)
	• How to use flow diagrams to generate sequences
• How to use the nth term for sequences
• How to work out the nth term of a sequence
• How to use the special sequence of Fibonacci numbers

	https://www.ncetm.org.uk/media/1lufojeh/ncetm_ks3_cc_4_1.pdf
4.1.1, 4.1.2,4.1.3 (p7)
	Building on…
• How to create sequences and describe them, in words
• How to substitute numbers into an algebraic expression
• The sequence of square numbers
• The sequence of triangular numbers

Building towards…
Recognise and use sequences of triangular, square and cube numbers, simple arithmetic progressions, Fibonacci-type sequences, quadratic sequences, and simple geometric progressions where is an integer, and is a positive rational number or a surd and other sequences
Deduce expressions to calculate the nth term of linear and quadratic sequences


	
	Area and surface area 
(2 weeks)
	• How to work out the areas of triangles, parallelograms and trapezia
• How to work out the areas of compound shapes
• How to work out the surface areas of cuboids

	https://www.ncetm.org.uk/media/1qabpyac/ncetm_ks3_cc_6_2.pdf
6.2.1,6.2.2 (p9 – 11)
	Building on…
• How to work out the perimeters and areas of squares and rectangles
• How to work out the volumes of cubes and cuboids

Building towards…
Calculate surface areas and volumes of spheres, pyramids, cones and composite solids
Apply the concepts of congruence and similarity, including the relationships between lengths, areas and volumes in similar figures
Apply Pythagoras’ theorem and trigonometric ratios to find angles and lengths in right-angled triangles and, where possible, general triangles in two- and three-dimensional figures
Know the exact values of sin θ and cos θ for θ = 30°, 45°, 60° and 90°; know the exact value of tan θ for θ = 30°, 45°, 60°
Know and apply the sine rule, and cosine rule, to find unknown lengths and angles
Know and apply Area = to calculate the area, sides or angles of any triangle






	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Spring 1
	Graphs 
(2 weeks)
	• How to draw graphs of linear equations
• How to work out the gradient of a linear graph
• How to work out an equation of the form y = mx + c from its graph
• How to draw graphs of simple quadratic equations
• How to draw graphs to illustrate real-life situations.

	https://www.ncetm.org.uk/media/s05nyur0/ncetm_ks3_cc_4_2.pdf
4.2.1, 4.2.2 (p7-8)
	Building on…
• How to plot coordinates in all four quadrants
• How to calculate with negative numbers

Building towards…
Use the form to identify parallel and perpendicular lines; find the equation of the line through two given points, or through one point with a given gradient
Recognise, sketch and interpret graphs of linear functions, quadratic functions, simple cubic functions, the reciprocal function 𝑦=1/𝑥    with 𝑥 ≠ 0, {the exponential function 𝑦=𝑘𝑥 for positive values of k, and the trigonometric functions (with arguments in degrees) 𝑦=sin𝑥, 𝑦=cos𝑥, 𝑦= tan𝑥 for angles of any size}
Sketch translations and reflections of the graph of a given function
Plot and interpret graphs (including reciprocal graphs and exponential graphs) and graphs of non-standard functions in real contexts, to find approximate solutions to problems such as simple kinematic problems involving distance, speed and acceleration.


	
	Simplifying numbers 
(2 weeks)
	• How to multiply and divide by powers of 10
• How to round numbers to a specific number of significant figures
• How to write large numbers in standard form
• How to multiply numbers in standard form

	https://www.ncetm.org.uk/media/ounhep23/ncetm_ks3_cc_1_1.pdf
1.1.2,1.1.3,1.1.4 (p5)

https://www.ncetm.org.uk/media/xp2m3gio/ncetm_ks3_cc_1_3.pdf
1.3.3 (p7)
	Building on…
• How to multiply and divide by 10, 100 and 1000
• How to round to the nearest 10, 100 and 1000

Building towards…
Estimate powers and roots of any given positive number
Calculate with roots, and with integer and fractional indices 
Simplify surd expressions involving squares [e.g . .] and rationalise denominators
Calculate with numbers in standard form A × 10n, where 1 ≤ A < 10 and n is an integer 
Change recurring decimals into their corresponding fractions and vice versa
Apply and interpret limits of accuracy when rounding or truncating, including upper and lower bounds.


	
	Interpreting data
(2 weeks)
	• How to interpret pie charts by the angle size of each sector
• How to use the scaling method to construct pie charts
• How to use scatter graphs
• How to construct scatter graphs

	https://www.ncetm.org.uk/media/g5yf43cx/ncetm_ks3_cc_5_2.pdf
5.2.1, 5.2.2 (p9)
	Building on…
• How to interpret data from tables, graphs and charts
• How to read pie charts where the sectors are percentages or simple fractions
• How to find mode, median, mean and range for small data sets

Building towards…
Interpret, analyse and compare the distributions of data sets from univariate empirical distributions through:
appropriate graphical representation involving discrete, continuous and grouped data, including box plots
appropriate measures of central tendency (including modal class) and spread including quartiles and inter-quartile range
Use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions; interpolate and extrapolate apparent trends whilst knowing the dangers of so doing


	Spring 2
	Algebra
(3 Weeks)
	• How to write and simplify expressions involving all four operations
• How to simplify expressions that have a number of terms
• How to multiply out brackets in algebraic expressions
• How to identify equivalent expressions
• How to write algebraic expression involving powers

	https://www.ncetm.org.uk/media/zeeniedj/ncetm_ks3_cc_1_4.pdf
1.4.1,1.4.2,1.4.3 (p5)
	Building on…
• What an algebraic expression is
• How to interpret simple algebraic expressions
• How to write simple algebraic expressions

Building towards…
Solve two simultaneous equations in two variables (linear/linear or linear/quadratic) algebraically; find approximate solutions using a graph 
Translate simple situations or procedures into algebraic expressions or formulae; derive an equation (or two simultaneous equations), solve the equation(s) and interpret the solution 
Solve linear inequalities in one or two variables, and quadratic inequalities in one variable; represent the solution set on a number line, using set notation and on a graph.


	
	Congruence and scaling 
(2 weeks)
	· How to recognise congruent shapes
· How to enlarge a shape by a scale factor
· How to use shape and ratio
· How to use scales in drawings and maps

	https://www.ncetm.org.uk/media/wpga0v3p/ncetm_ks3_cc_6_3.pdf
6.3.4 (p6)
	Building on…
How to reflect a 2D shape in a mirror line
How to rotate a 2D shape about a point
 How to translate a 2D shape
 How to use ratio

Building towards…
Interpret and use fractional and negative scale factors for enlargements
Describe the changes and invariance achieved by combinations of rotations, reflections and translations
Identify and apply circle definitions and properties, including: centre, radius, chord, diameter, circumference, tangent, arc, sector and segment
Apply and prove the standard circle theorems concerning angles, radii, tangents and chords, and use them to prove related results
Construct and interpret plans and elevations of 3D shapes
Interpret and use bearings





	TERM
	TOPIC
	CORE LEARNING
	KEY CONCEPTS
	SEQUENCING 

	Summer 1
	Fractions and decimals
(2 weeks)
	• How to multiply fractions and integers
• How to divide fractions and integers
• How to multiply large and small numbers
• How to divide large and small numbers

	https://www.ncetm.org.uk/media/xhqegzuq/ncetm_ks3_cc_2_1.pdf
2.1.4 (p11)
	Building on…
• The relationship between mixed numbers and improper fractions
• How to add two fractions or mixed numbers
• How to subtract two fractions or mixed numbers
• How to find the lowest common multiple (LCM)

Building towards…
Calculate with roots and with integer and fractional indices 
Calculate exactly with fractions, {surds} and multiples, {simplify surd expressions involving squares and rationalise denominators}
Calculate with numbers in standard form A × 10n, where 1 ≤ A < 10 and n is an integer


	
	Proportion
(2 weeks)
	• How to solve problems involving direct proportion
• Graphical and algebraic representations of direct proportion
• How to solve problems involving inverse proportion
• Graphical and algebraic representations of inverse proportion

	https://www.ncetm.org.uk/media/mqfp3xb3/ncetm_ks3_cc_3_1.pdf
3.1.6 (p7)
	Building on…
• How to write a simple formula algebraically
• What a ratio is
• How to draw graphs
• In KS2 pupils were taught how to solve problems involving the relative sizes of two quantities where missing values can be found by using integer multiplication and division facts.

Building towards…
Compare lengths, areas and volumes using ratio notation and/or scale factors; make links to similarity (including trigonometric ratios)
Convert between related compound units (speed, rates of pay, prices, density, pressure) in numerical and algebraic contexts
Understand that X is inversely proportional to Y is equivalent to X is proportional to 1/y
Construct and interpret equations that describe direct and inverse proportion
Interpret the gradient of a straight-line graph as a rate of change; recognise and interpret graphs that illustrate direct and inverse proportion
Interpret the gradient at a point on a curve as the instantaneous rate of change; apply the concepts of instantaneous and average rate of change (gradients of tangents and chords) in numerical, algebraic and graphical contexts
Set up, solve and interpret the answers in growth and decay problems, including compound interest and work with general iterative processes.


	
	Circles
(2 weeks)
	• The names of the parts of a circle
• How to calculate the circumference of a circle
• How to calculate the area of a circle

	https://www.ncetm.org.uk/media/1qabpyac/ncetm_ks3_cc_6_2.pdf
6.2.1,6.2.2 (9-11)
	Building on…
• The words ‘radius’ and ‘diameter’
• How to use compasses to draw a circle
• What a regular polygon is

Building towards…
Identify and apply circle definitions and properties, including: centre, radius, chord, diameter, circumference, tangent, arc, sector and segment
Apply and prove the standard circle theorems concerning angles, radii, tangents and chords, and use them to prove related results
Construct and interpret plans and elevations of 3D shapes
Interpret and use bearings
Calculate arc lengths, angles and areas of sectors of circles


	Summer 2
	Equations and formulae 
(2 Weeks)
	• How to solve equations involving brackets and fractions
• How to solve equations where the variable occurs more than once
• How to rearrange formulae

	https://www.ncetm.org.uk/media/wbylane0/ncetm_ks3_cc_2_2.pdf
2.2.1,2.2.2,2.2.3,2.24 (p6-8)
	Building on…
• How to solve simple equations
• How to write simple formulae

Building towards…
Solve two simultaneous equations in two variables (linear/linear or linear/quadratic) algebraically; find approximate solutions using a graph 
Translate simple situations or procedures into algebraic expressions or formulae; derive an equation (or two simultaneous equations), solve the equation(s) and interpret the solution 
Solve linear inequalities in one or two variables, and quadratic inequalities in one variable; represent the solution set on a number line, using set notation and on a graph

	
	Comparing data 
(2 Weeks)
	• How to construct grouped frequency tables for data
• How to interpret and draw grouped frequency diagrams
• How to compare two distributions by using an average and the range
• How to select the correct average when analysing data

	https://www.ncetm.org.uk/media/aqpap5j5/ncetm_ks3_cc_5_1.pdf
5.1.1 (p5)
	Building on…
• How to construct a frequency table from given data
• How to find the mode, median, range and modal class for grouped data
• How to calculate the mean from a set of data
• How to construct graphs and diagrams to represent data

Building towards…
Infer properties of populations or distributions from a sample, whilst knowing the limitations of sampling
Interpret and construct tables and line graphs for time series data
Construct and interpret diagrams for grouped discrete data and continuous data, i.e. histograms with equal and unequal class intervals and cumulative frequency graphs, and know their appropriate use
Interpret, analyse and compare the distributions of data sets from univariate empirical distributions through:
appropriate graphical representation involving discrete, continuous and grouped data, including box plots
appropriate measures of central tendency (including modal class) and spread including quartiles and inter-quartile range
Apply statistics to describe a population
Use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions; interpolate and extrapolate apparent trends whilst knowing the dangers of so doing


	
	End of year revision 
	End of year revision and examinations 
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