Subject: Mathematics 
Subject Leader: Mr Gary Potter-White
Contact email: GPotter-white@blandfordschool.org.uk

	Subject statement: In Mathematics we aim to deliver a curriculum which is challenging, supportive and built around mastery. We ensure children have a sound conceptional understanding of core skills and then build so they become confident and secure year on year. Children who arrive in Year 7 below the national standard are supported with a separate curriculum which aims to raise their conceptional understanding of maths so they can move forward with more certainty and confidence. All classes are set by ability from Year 7 and groups remain fluid as we look to make changes after each summative assessment. Homework forms a crucial part of our programme as it provides an opportunity for children to become fluent in core concepts and also practise problem solving skills. There are opportunities every lesson to discuss subject specific language and children are coached to say and use accurate language of mathematics at all times. When opportunities arise, we will emphasis skills required in other subjects and will use practical examples of how maths can be applied at home or in the workplace.




Lower Years
	How we assess your child’s progress in the lower years: In maths we use a variety of techniques to assess children in every lesson. This will usually be through the use of small dry-wipe-boards, one-to-one questioning and “skill checks”. Skill checks provides an opportunity for your child to practise a previously learned skill and then respond to our individual feedback. We also assess prior to teaching a unit of work and then again following teaching a unit so that students can monitor their own progress. We will use the assessment information to guide our planning to ensure good use of teaching time. Children will also sit termly summative assessments which are based on previous learning. Children are always given a revision list in advance of these assessments and shown various ways to prepare for the assessments. Children will be introduced to MathsWatch. Summer assessments are in the form of one non-calculator and one calculator paper. The Year 9 summer assessments are both based on a GCSE foundation tier exam. The outcomes from the summer assessments are used alongside your child’s general progress through the year to determine setting for the following academic year. 


The following topics are covered in each year:
Year 7:
· Place value and rounding.
· Factors, multiples, primes, squares and cubes
· The four rules on integers and decimals.
· Use of negative numbers.
· Writing algebraic expressions.
· Solving simple equations.
· Understanding the use of coordinates. 
· Perimeter and area.
· Compare and order decimals, fractions and negative numbers.
· Apply the four rules with fractions.
· Ratios.
· Working with exchange rates.
· The four transformations.

Year 8:
· Properties of number.
· Prime factor decompositions.
· Four rules with fractions and mixed numbers.
· Manipulating expressions.
· Forming and solving equations.
· Ratio and percentage.
· Angle properties.
· Algebraic rules for sequences.
· Graphical representations of linear equations.
· Statistics and probability.

Year 9:
· Index notation and rules of indices.
· Expansion and factorisation of binomials.
· Standard form.
· Surface area and volume of prisms.
· Solving equations requiring at least two steps.
· Re-arranging formulae.
· Angle properties of polygons.
· Similar shapes.
· Pythagoras’ Theorem.
· More complex percentage and proportionality problems.
· Combined transformations.
· Understanding and using the general form of a linear equation y=mx+c.




Lower Years Curriculum Overview
	Year
	Autumn Term 
	Spring Term
	Summer Term
	

	
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Useful resources / websites parents can access to support learning and progress. 

	7
	Autumn 1:  
The structure of the number system.

Autumn 2:  
Operating on number.







Expressions.

	Autumn 1: 
Place value and rounding, properties of number

Autumn 2:  
Arithmetic procedures, 4 rules with integers & decimals, understanding negative numbers.
Understanding the priority of operations when calculating.

Forming and manipulating algebraic expressions
	Spring 1:
Equations.  

Plotting coordinates

Perimeter

Spring 2:  
Area
Compare and order number
	Spring 1: 
Form and use equations. Substitute into formulae.
Understand relationships between coordinates
Understand and use perimeter
Spring 2:
Understand and use area
Compare and order fractions and decimals with negative numbers also.

	Summer 1:  
Fractions

Multiplicative relationships.

Summer 2:  
Multiplicative relationships.



Transformations

	Summer 1:
4 rules with fractions

Understand the relationships between numbers, expressed as fractions or ratios.
Summer 2:
Finding fractions of amounts and sharing quantities by a given ratio.
Working with exchange rates and conversions.
Translations, reflections, rotations and enlargement
	MathsWatch

Please see Oak National Academy for more detail

	Careers
	
	Electrician, nurse, doctor, computer programmer
	
	Coordinates – geologist, geographer, armed forces, explorer, engineer, construction, programmer Perimeter, area, volume – farming, horticulture, design, engineering, water services, environmental services, climate control
	
	Ratio – chemical industries, hair dresser, food scientist
Percentages – finance, banking, self-employment, scientist, engineer
Transformations – design and art
	

	SMSC
	Where possible link the mathematical concepts to SMSC through applied examples.
	
	
	
	
	
	

	Opportunities for reading and language development
	In maths we provide opportunity for reading and for developing understanding of technical terminology through;
· exploring the etymology of words
· use of choral response to ensure correct pronunciation of mathematical and key terminology.
· coaching students to decode problem solving or contextual ‘exam style’ questions (once a fortnight)
· following an assessment, we explore specific literacy elements when feeding back to students (once per term in KS3)
· use of textbooks as a source for choral reading for mathematical definitions and/or facts 

	8
	Autumn 1:  The structure of the number system.





Autumn 2:  Operating on number.

Algebra
	Autumn 1:  Place value and rounding, properties of number, prime factor decomposition, ordering and comparing with decimals and fractions

Autumn 2: 4 rules with fractions

simplifying and manipulating expressions, equations and formulae.
	Spring 1:  Algebra


Multiplicative reasoning.


Spring 2:  Geometry.
	Spring 1:  Solving and forming linear equations. 

Understand multiplicative relationships.

Spring 2:  Geometrical properties of shape including parallel line properties and bearings
	Summer 1:  Sequences and graphs.

Summer 2:  Statistics and Probability
	Summer 1:  sequences, graphical representations.  

Summer 2:  Statistical representations and measures.  Statistical analysis.  Probability.
	MathsWatch

	Careers
	
	Algebra – science, engineering, medicine, business, ICT, banking, computer game design, phone technology, aero-space, ship building and design
	
	Solving equations medicine, business, waste management, nursing, sciences, environmental control, climate change, water management, economy management
Geometry – engineering and design, navigation


Percentages link to banking and business, profit and loss
	
	Use of graphs and data analysis in many careers
Finance, good and services sector, business, town planners, historians, geographers, scientists, teachers
	

	SMSC
	Where possible link the mathematical concepts to SMSC through applied examples.
	
	
	
	
	
	

	Opportunities for reading and language development
	In maths we provide opportunity for reading and for developing understanding of technical terminology through;
· exploring the etymology of words
· use of choral response to ensure correct pronunciation of mathematical and key terminology.
· coaching students to decode problem solving or contextual ‘exam style’ questions (once a fortnight)
· following an assessment, we explore specific literacy elements when feeding back to students (once per term in KS3)
· use of textbooks as a source for choral reading for mathematical definitions and/or facts 

	9
	Autumn 1:  Properties of number

Simplifying and manipulating algebraic expressions

Autumn 2:  Ordering and comparing
Volume
	Index notation


Expansion and factorisation of binomials


Standard form

Recap surface area
Volume of prisms
	Spring 1:  Equations





Spring 2:  Geometry.

	Solving equations and change the subject of a formula
linear simultaneous equations for higher groups

Angle geometry in polygons, similar shapes & Pythagoras’ Theorem
	Summer 1:  Multiplicative reasoning



Summer 2: Transformations



Sequences & graphs.  
	Summer 1:  More complex percentage and proportionality
Introducing Pythagoras & Trigonometry to higher groups.

Summer 2:  
Transformations, translations, reflections, rotations and enlargements
Geometric progressions. More use and understanding of y=mx+c
	MathsWatch

	Careers
	
	Algebra – science, engineering, medicine, business, ICT, banking, computer game design, phone technology, aero-space, ship building and design
Area and volume – construction, environment, waste management, mining land use and farming
	
	Solving equations – medicine, business, waste management, nursing, sciences, environmental control, climate change, water management, economy management
Geometry – engineering and design

	
	Finance and banking, climate control and modelling
Transformations – art and design
Trigonometry – engineering, science, building, medicine, positioning, ICT, Game programming
Textiles and fashion
	

	SMSC
	Where possible link the mathematical concepts to SMSC through applied examples.
	
	
	
	
	
	

	Opportunities for reading and language development
	In maths we provide opportunity for reading and for developing understanding of technical terminology through;
· exploring the etymology of words
· use of choral response to ensure correct pronunciation of mathematical and key terminology.
· coaching students to decode problem solving or contextual ‘exam style’ questions (once a fortnight)
· following an assessment, we explore specific literacy elements when feeding back to students (once per term in KS3)
· use of textbooks as a source for choral reading for mathematical definitions and/or facts 





Key Stage 4
	Exam board: AQA (AQA | Mathematics | GCSE | GCSE Mathematics)

How we assess your child’s progress in Key Stage 4: We continue to assess your child every lesson as described for lower school. Unit assessments and “skill checks” also continue to be used. In Year 10 children start to experience summative assessments which are GCSE papers with some untaught content removed. Children will be given foundation or higher tier papers based on their academic ability. Children are always given a revision list in advance of these assessments and shown various ways to prepare for the assessments. Children will be introduced to Onmaths. Summer PPE assessments are in the form of one non-calculator and one calculator paper. The outcomes from the summer assessments are used alongside your child’s general progress through the year to determine setting for the following academic year, however, most children will remain with their Year 10 teacher. Year 11 children will continue to sit summative assessments in the form of full exam papers during the winter term. They will also experience the full set of three exam papers in the PPEs.

The following topics are covered in each year:
Year 10:
Higher tier
· Further algebraic manipulation and function notation
· Calculations with error intervals
· Surd form
· Solve quadratic equations
· Plot linear regions
· Formulas for quadratic sequences
· Non-linear graphs
· Volume and surface area of compound shapes
· Cumulative frequency and correlation
· Venn diagrams
· Trigonometry
· Transformations and negative enlargements
· Simple vectors

Foundation tier
· Expanding and factorising binomials
· Estimation
· Standard form
· Solve multi-step equations
· Plot linear graphs in the form y=mx+c
· Volume of cylinder
· Statistics and probability
· Angle geometry
· Pythagoras Theorem
· Transformations and simple vectors

Year 11:
Higher tier
· Solve algebraic fractions and non-linear simultaneous equations
· Proof
· Vector geometry
· Index laws and surds
· Non-right-angled trigonometry
· Transformations of graphs
· Equation of a circle
· Histograms and conditional probability
· Exponential growth and decay
· Algebraic proportionality

Foundation tier
· Index laws
· Solving linear equations
· Solving quadratic equations
· Non-linear graphs
· Area and volume
· Right angled trigonometry
· Venn diagrams
· Probability
· Compound measures
· Repeat percentage change




Key Stage Four Curriculum Overview
	Year
	Autumn Term 
	Spring Term
	Summer Term
	

	
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Useful resources / websites parents can access to support learning and progress. 

	10
	Higher tier
Autumn 1:  simplifying and manipulating
Properties of number



Autumn 2:  Solving equations

Sequences and graphs


Foundation tier 
Autumn 1:  simplifying and manipulating 
Place value


Ordering and comparing

Autumn 2:  Solving equations


Sequences and graphs

	
Function notation

Calculations with error intervals 
Rules of indices, surd form

solving quadratics and plotting linear regions

Quadratic sequences, iteration


Expanding and factorising binomials
Simple algebraic fractions and function notation

Estimation
Standard form
Solving multi-step equations and simple equations involving x2

Plotting linear graphs, understand gradient and intercept
	Higher tier
Spring 1: Sequences and graphs


 Perimeter, area and volume
 

Spring 2:  
Statistics and probability.



Foundation tier
Spring 1: Area and volume


Spring 2:  
Statistics and probability


	
Non-linear graphs, rate of change for distance time graphs

Formulas with circles
Volume and surface area of compounded prisms

Sampling, estimate of the mean, cumulative frequency, histograms, Venn diagrams and probability

Area of circles and volume of cylinder


Calculate averages from frequency tables. Display data in various forms, scatter plots, frequency trees, equally likely probability


	Higher tier

Summer 1 Geometry and multiplicative reasoning

Summer 2 Transformations Constructions and loci






Foundation tier
Summer 1 Geometry and multiplicative reasoning



Summer 2 Transformations and constructions

	

Pythagoras’ Theorem
Trigonometry

Transformations, translations, reflections, rotations and enlargements
Simple vectors





Angle properties with polygons, plans and elevations, similar shapes and Pythagoras’ Theorem

Describing transformations, translations, reflections, rotations and enlargements, simple vectors and loci
	
Onmaths.com
1stclassmaths.com

	Careers
	
	Algebra – science, engineering, medicine, business, ICT, banking, computer game design, phone technology, aero-space, ship building and design 

	
	Area and volume – construction, environment, waste management, mining land use and farming

Use of graphs and data analysis in many careers
Finance, good and services sector, business, town planners, historians, geographers, scientists, teachers
	
	Trigonometry – engineering, science, building, medicine, positioning, ICT, Game programming
Transformations – art and design, graphic design, architecture 
Textiles and fashion
	

	SMSC
	Where possible link the mathematical concepts to SMSC through applied examples.
	
	
	
	
	
	

	Opportunities for reading and language development
	In maths we provide opportunity for reading and for developing understanding of technical terminology through;
· exploring the etymology of words
· use of choral response to ensure correct pronunciation of mathematical and key terminology.
· coaching students to decode problem solving or contextual ‘exam style’ questions (once a fortnight)
· following an assessment, we explore specific literacy elements when feeding back to students (once per half-term in KS4)
· use of textbooks and revision guides as a source for choral reading for mathematical definitions and/or facts 

	11
	Higher tier
Autumn 1:  Equations





Geometry


Autumn 2: Indices and surds



Trigonometry 



Graphs



Foundation tier 
Autumn 1:  Properties of number

Equations



Graphs



Autumn 2:  Area and volume

Trigonometry
	
Solving algebraic fractions, non-linear simultaneous equations and completing the square, quadratic formula

Circle theorem proofs and vectors

Fractional indices, rationalising the denominator.

Sine and cosine rules, area of triangle using sine rule, graphs of trig functions

Tangents to graphs, area under a graph
Transformations of graphs


Rules of indices


Solving linear equations simultaneously, solve simple quadratic equations

Non-linear graphs, interpreting graphs of speed and acceleration

Applied to complex shapes, circles and cylinders

Right angled trigonometry
	Higher tier
Spring 1: Graphs

Stats and probability


Multiplicative reasoning


Spring 2:  
Revise and improve











Foundation tier 
Spring 1:  Statistics and probability


Multiplicative reasoning

Spring 2:  
Multiplicative reasoning


Revise and improve
	
Equation of a circle

Histograms, conditional probability

Exponential growth and decay, algebraic proportionality














Venn diagrams, tree diagrams with probability calculations

Proportionality and compound measures

Compound interest and repeat % change
	Higher and Foundation tier
Summer term 1
Revise and improve
	
	
Onmaths.com
1stclassmaths.com

	Careers
	
	Algebra – science, engineering, medicine, business, ICT, banking, computer game design, phone technology, aero-space, ship building and design 
Trigonometry – engineering, science, building, medicine, positioning, ICT, Game programming, boat design
Vectors – navigation, air traffic control, science, engineering
Area and volume – construction, environment, waste management, mining land use and farming
	
	Probability – gaming, quality control, auditors, insurance and risk analysis
	
	
	

	SMSC
	At Yr 11 promote healthy and balanced revision practices.
	
	
	
	
	
	

	Opportunities for reading and language development
	In maths we provide opportunity for reading and for developing understanding of technical terminology through;
· exploring the etymology of words
· use of choral response to ensure correct pronunciation of mathematical and key terminology.
· coaching students to decode problem solving or contextual ‘exam style’ questions (once a fortnight)
· following an assessment, we explore specific literacy elements when feeding back to students (once per half-term in KS4)
· use of textbooks and revision guides as a source for choral reading for mathematical definitions and/or facts 




Key Stage 5
A Level
	Exam board: AQA https://www.aqa.org.uk/subjects/mathematics/a-level/mathematics-7357/specification

How we assess your child’s progress in Key Stage 5: Besides the PPEs in Year 12 and Year 13, your child will be assessed in cumulative Mini Assessments and End of Topic Assignments / Quizzes.



The following topics are covered in each year:
Year 12:
	Pure (Core):
· Proof
· Algebra and functions
· Coordinate geometry
· Sequences and series
· Trigonometry
· Exponentials and logarithms
· Differentiation
· Integration
· Vectors
 
	Statistics:
· Statistical sampling
· Data presentation and interpretation
· Probability
· Statistical distributions
· Statistical hypothesis testing
	Mechanics:
· Quantities and units in mechanics
· Kinematics
· Forces and Newton’s laws


Year 13:
	Pure (Core):
· Proof
· Algebra and functions
· Coordinate geometry
· Sequences and series
· Trigonometry
· Exponentials and logarithms
· Differentiation
· Integration
· Numerical methods
· Vectors
 
	Statistics:
· Statistical sampling
· Data presentation and interpretation
· Probability
· Statistical distributions
· Statistical hypothesis testing
	Mechanics:
· Quantities and units in mechanics
· Kinematics
· Forces and Newton’s laws
· Moments







A Level Mathematics Curriculum Overview
	Year
	Autumn Term 
	Spring Term
	Summer Term
	

	
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Useful resources / websites parents can access to support learning and progress. 

	12
A-level
	Autumn 1:
D: Sequences and series




G: Differentiation 







E: Trigonometry 










A: Proof 


Autumn 2:



B: Algebra and functions 
















H: Integration 






C: Coordinate geometry in the (x, y) plane 
	
D:
Understand and use the binomial expansion for positive integer powers and related notation
G:
Understand and use the derivative of f(x)
Apply differentiation to find gradients and stationary points
Identify where functions are increasing or decreasing
E:
Understand and use the definitions of sine, cosine and tangent
Understand and use their graphs
Understand and use some trigonometric identities
Solve simple trigonometric equations
A:
Understand and use the structure of mathematical proof
Use methods of prove including by deduction and exhaustion
B:
Understand and use the law of indices for all rational exponents
Use and manipulate surds
Work with quadratic functions and their graphs
Solve simultaneous equations
Solve linear and quadratic inequalities
Manipulate polynomials algebraically
Understand and use the graphs of functions
Understand the effect of simple transformations 
H:
Know and use the Fundamental Theorem of Calculus
Integrate xn and related functions
Evaluate definite integrals 
C:
Understand and use the equation of a straight line
Be able to use straight line models in a variety of context
Understand and use the coordinate geometry of a circle
	Spring 1:
F: Exponentials and logarithms


























J: Vectors 





















Spring 2:



K: Statistical sampling 











L: Data presentation and interpretation  




















M: Probability 





Q: Kinematics 













	
F:
Know and use the function ax and its graph where a is positive
Know and use the function ex and its graph
Know that the gradient of ekx is equal to kekx and hence understand the suitability of the model in many situations
Know and use the definition of logax as the inverse of ax where a is positive
Know and use the function lnx and its graph
know and use lnx as the inverse of ex
Understand and use the laws of logarithms
Solve equations of the for ax=b
Use logarithmic graphs to estimate parameters
Understand and use exponential growth and decay, use in modelling
J:
Use vectors in two dimensions
Calculate the magnitude and direction of a vector
Convert between component and magnitude/direction form
Add vectors diagrammatically and algebraically
Perform the algebraic operations of vector addition and multiplication by scalars and understand their geometrical interpretation
Understand and use position vectors
Calculate the distance between two points represented by position vectors
Use vectors to solve problems in pure maths and in context including in forces
K:
Understand and use the terms ‘population’ and ‘sample’
Use samples to make inferences about a population
Understand and use various sampling techniques
Select or critique sampling techniques in the context of solving statistical problems
L:
Interpret diagrams for single-variable data
Connect these to probability distributions
Interpret scatter diagrams and regression lines for bivariate data
Understand informal interpretation and correlation
Understand that correlation does not imply causation
Interpret measures of central tendency and variation
Be able to calculate standard deviation
Recognise and interpret possible outliers
Be able to clean data
M:
Understand and use mutually exclusive and independent events
Link to discrete and continuous distributions
Q:
Understand use the language of kinematics
Understand, use and interpret graphs for motion in a straight line; displacement and velocity
Understand, use and derive the formulae for constant acceleration for motion in a straight line
Use calculus in kinematics for motion in a straight line 
	Summer 1:
N: Statistical distributions 





O: Statistical hypothesis testing 









P: Quantities and units in mechanics 


Summer 2:

R: Forces and Newton’s Laws 


































PPE revision










Start on Y13 content
G: Further differentiation
B: Functions and transformations
	
N:
Understand and use simple discrete probability distributions
Calculate probabilities using the binomial distribution
O:
Understand and apply the language of statistical hypothesis testing
Conduct a statistical hypothesis test and interpret the results
Understand that a sample is used to make an inference about a population and appreciate the significance level
P:
Understand and use fundamental quantities in the SI system
Understand and use derived quantities and units
R:
Understand the concept of force and use Newton’s first law
Understand and use Newton’s second law for the motion in a straight line
Understand and use weight and motion in a straight line under gravity
Understand and use Newton’s third law; equilibrium of forces on a particle and motion in a straight line






















PPE











See detailed description below (in Y13 A-level)
	IntegralMaths
DrFrost
TLMaths


	13
A-level
	Autumn 1:
B: Algebra and functions 
















G: Differentiation 



































C: Coordinate geometry in the (x, y) plane







E: Trigonometry 






Autumn 2:













H: Further Integration 

































D: Sequences and series




I: Numerical methods



















	
B:
Simplify rational expressions including by factorising and cancelling, and algebraic division (by linear expressions only)
Understand and use the modulus of linear functions
Decompose rational functions into partial fractions 
Use of functions in modelling, including consideration of limitations and refinements of the models
G:
differentiation from first principles for small positive integer powers of x and for sinx and cosx
Understand and use the second derivative as the rate of change of gradient; connection to convex and concave sections of curves and points of inflection
Differentiate ekx and akx , sinkx , coskx , tankx and related sums, differences and constant multiples.
Understand and use the derivative of lnx.
Differentiate using the product rule, the quotient rule and the chain rule, including problems involving connected rates of change and inverse functions
Differentiate simple functions and relations defined implicitly or parametrically, for first derivative only
Construct simple differential equations in pure mathematics and in context, (contexts may include kinematics, population growth and modelling the relationship between price and demand)
C:
Understand and use the parametric equations of curves and conversion between Cartesian and parametric forms
Use parametric equations in modelling in a variety of context
E:Work with radian measure, including use for arc length and area of sector
Understand and use the standard small angle approximations of sine, cosine and tangent
Know and use exact values of sin, cos and tan  for certain values of 
Understand and use the definitions of secant, cosecant and cotangent and of arcsin, arccos and arctan and their relationships to sine, cosine and tangent, understanding of their graphs, their ranges and domains
H:
Integrate exponential- and trigonometric functions and related sums, differences and constant multiples 
use a definite integral to find the area between two curves
Understand and use integration as the limit of a sum
Carry out simple cases of integration by substitution and integration by parts; understand these methods as the inverse processes of the chain and product rules respectively
Integrate using partial fractions that are linear in the denominator
Evaluate the analytical solution of simple first order differential equations with separable variables, including finding particular solutions
Interpret the solution of a differential equation in the context of solving a problem, including identifying limitations of the solution; includes links to kinematics
D:
Extend the binomial expansion to any rational n, including its use for approximation
I:
Locate roots of a function by considering changes of sign of the function
Understand how the change of sign method can fail
Solve equations approximately using iterative methods and be able to draw the associated diagrams
Solve equations using the Newton-Raphson method and other recurrence relations
Understand how such methods can fail
Use numerical methods to solve problems in context

	Spring 1:
M: Further Probability 













Q: Kinematics 









R: Forces and Newton’s Laws 

















Spring 2:

N: Statistical distributions 

















O: Statistical hypothesis testing 












S: Moments 








	
M:
Understand and use conditional probability, including the use of tree diagrams, Venn diagrams, two-way tables
Understand and use the conditional probability formula P(A|B)=P(AB)/P(B)
Modelling with probability, including critiquing assumptions made and the likely effect of more realistic assumptions
Q:
Extend the formulae for constant acceleration to two dimensions using vectors
Use calculus in kinematics for motion, extend to two dimensions using vectors
Model motion under gravity in a vertical plane using vectors; projectiles
R:
Use Newton’s second law,
extend to situations where forces need to be resolved (restricted to 2 dimensions)
Use Newton’s third law, extend to resolving forces in 2 dimensions; equilibrium of a particle under coplanar forces
Understand and use addition of forces, resultant forces, dynamics for motion in a plane
Understand and use the F   R model for friction; coefficient of friction; motion of a body on a rough surface; limiting friction and statics
N:
Understand and use the Normal distribution as a model; find probabilities using the Normal distribution.
Link to histograms, mean, standard deviation, points of inflection and the binomial distribution
Select an appropriate probability distribution for a context, with appropriate reasoning, including recognising when the binomial or Normal model may not be appropriate
O:
extend to correlation coefficients as measures of how close data points lie to a straight line and be able to interpret a given correlation coefficient using a given p-value or critical value
Conduct a statistical hypothesis test for the mean of a Normal distribution with known, given or assumed variance and interpret the results in context 
S:
Understand and use moments in simple static contexts
	Summer 1:

Revision and exam preparation
	
	IntegralMaths DrFrost
TLMaths



Core Mathematics 
	Exam board: OCR / MEI (https://www.ocr.org.uk/qualifications/core-maths/b-mei-level-3-certificate-h869/)

How we assess your child’s progress in Key Stage 5:


The following topics are covered in each year:
Year 12:







Core Mathematics Curriculum Overview
	Year
	Autumn Term 
	Spring Term
	Summer Term
	

	
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Unit / Topic Covered
	Intended Outcomes (Knowledge and Skills)
	Useful resources / websites parents can access to support learning and progress. 

	12
Core

	Autumn 1:
Risk








Percentages












Statistics


























Estimation



























Autumn 2:






Foreign exchange






















Measures of location and spread














Normal distribution I



































Algebra















Graphs and gradients














































Standard form












The Problem Solving cycle

	
Risk:
Understand that risk can be expressed as a probability
Understand that risk assessments typically involve both likelihood and impact
Be able to put risks in order of likelihood
Percentages:
Be able to:
use a standard calculator to calculate with percentages
work out percentages mentally
read information, enter formulae and data into and interpret simple formulae on a spreadsheet
calculations involving percentages in context
using multipliers 
Statistics:
Be able to decide what data to collect to address a statistical question
Be able to read and interpret tables
Understand that a sample gives information about the population
Use a spreadsheet to draw statistical diagrams
Interpret and criticise/improve statistical diagrams
Put scatter diagrams in order of correlation
Be able to recognise skewness
Be able to recognise data values which are unlikely to be accurate
Use and interpret measures of central tendency
Calculate and interpret measures of spread 
Be able to calculate a weighted mean
Estimation:
Be able to make a rough estimate of a quantity from available information
Be able to make an estimate when doing a calculation
Be able to identify and use simplifying assumptions when doing an estimate
Know that different assumptions when making an estimate lead to different answers
Be able to communicate methods used when doing an estimate
Be able to make a rough estimate of a quantity from available information
Be able to make an estimate when doing a calculation
Be able to identify and use simplifying assumptions when doing an estimate
Know that different assumptions when making an estimate lead to different answers
Be able to communicate methods used when doing an estimate
Foreign exchange:
Be able to find the information needed to make a foreign exchange rate estimate or calculation
Be able to make an estimate when doing a calculation
Be able to identify and use simplifying assumptions when doing an estimate
Be able to communicate methods used when doing an estimate
Be able to do a foreign currency exchange calculation or estimate, with or without commission
Understand foreign currency exchange information in the form “We sell at 1.54, we buy at 1.69”
Measures of location and spread:
Use standard statistical notation for samples
Be able to use sample data to estimate the parameters of a distribution or the inputs for a procedure or model
Be able to use the statistical functions of a calculator to find the mean and standard deviation
Be able to substitute input values into a model or procedure
Normal distribution:
Know that the Normal distribution is a model which can be used for real data and recognise a Normal curve
Know that the distribution is symmetrical about the mean for the population but understand that histograms for samples will usually not be exactly symmetrical
Understand that area represents frequency in a histogram
Know that, for a Normal distribution, values more than 3 standard deviations from the mean are very unusual 
Be able to use mean and standard deviation to calculate a z-score and use z-scores for comparison or quality control
Interpret z-score as number of standard deviations away from the mean
Be able to estimate the mean and standard deviation from a Normal curve
Be able to interpret a Normal probability plot from statistical software
Algebra:
Be able to solve simple equations using algebraic manipulation
Be able to substitute values into a formula given in symbols or words or as a flow chart
Be able to change the subject of a formula
Be able to solve more complicated equations using trial and improvement (including with the help of a spreadsheet)
Graphs and gradients:
Know that the independent variable is plotted on the horizontal axis of a graph
Be able to construct a table of values for a graph from a simple formula and use it to plot the graph
Be able to use a graph to construct a table of values
Be able to work with graphs drawn from a variety of contexts
Recognise graphs of direct and inverse proportion
Be able to linearise a graph where the dependent variable is directly proportional to some function of the independent variable
Understand the relationship between a straight line graph and the formula connecting the variables graphed
Understand the terms displacement, distance, velocity, speed, acceleration
Be able to convert between commonly used units
Be able to find the gradient of a straight line graph and interpret it in context, taking account of the scales on the axes
Be able to find the gradient of a curve at a point by drawing a tangent and interpret it as a rate of change
communicate the solution to someone who understands the problem
Standard form:
Be able to read and write large or small numbers in standard form
Understand how a calculator or spreadsheet shows a number in standard form and be able to enter a number in standard form to a calculator or spreadsheet
Be able to calculate with numbers in standard form
The Problem Solving cycle:
Be able to:
formulate a problem in a way that lends itself to statistical approaches
consider different statistical approaches
select an appropriate standard distribution as a model
recognise where a standard statistical procedure may be used
be aware of any modelling assumptions involved in using a distribution or procedure that has been selected
identify what inputs a model requires
design a procedure for collecting the necessary input data for a model
call on factual general knowledge
make reasonable estimates of quantities met in everyday life without additional information
find and use relevant information from a variety of sources
evaluate critically information in public statements such as news reports and political comments
understand accounts of statistical work done by others and comment on the quality
select suitable techniques for processing raw data
clean data including dealing with missing data and outliers
select suitable data displays and summary measures to show the main features of the raw data
use data displays to check whether distributions being used are realistic
interpret the proposed solution in terms of the original problem
recognise when the proposed solution is unreasonable
identify and comment on possible sources of bias or error which may have affected the solution to the problem
recognise when the approach taken needs to be refined or replaced
propose a refined or new approach
recognise that a “good enough” solution to a problem can save time and money compared to a more accurate solution
recognise when additional data collection would enable a better solution to a problem
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Appreciation and depreciation:
Use percentages to work with appreciation or depreciation
Compare a constant percentage change model with actual values over time
Be able to work out an average annual percentage growth (or reduction) rate for a given change over a period
Understand inflation APR, AER
Be able to use an index number to compare a number or value to that in a base year
Linear transformations:
Understand the use of a datum level as a base for measurement or calculation
Know how the mean and standard deviation are affected by linear transformations
The Normal distribution:
Be able to use the Normal distribution as a model and recognise when it is likely to be appropriate to do so
Be able to standardise a value from a Normal distribution with a given mean and standard deviation
Use the Normal distribution to estimate population proportions in the context
Sampling methods:
(PROBLEM ANALYSIS)
(REPORTING/INTERPRETATION)
Understand sources of variability in data and their implications in the context of a model and its inputs.
Know and be able to use suitable sampling methods in appropriate contexts.  Sampling methods include:
opportunity sampling
simple random sampling
stratified sampling
quota sampling
cluster sampling
self-selected sampling.
Exponentials and logarithmic scales:
Be able to explore exponential growth and decay, including interpreting output from a spreadsheet
Be able to represent and interpret exponential growth or decay in a graph
Know that for exponential growth and decay over time, the amount is multiplied (or divided) by a constant factor for fixed time
Be able to use exponential growth as a model and compare it with actual data.
Be able to solve equations of the forms x5  = 35
Be able to solve equations of form  1.05x  = 8.2 using trial and improvement
Be able to use and interpret a logarithmic scale on a graph
Chi-squared hypothesis test:
Be able to apply the  hypothesis test to data in a contingency table.  Including calculating the contributions of individual cells to the test statistic.  The null hypothesis is that the classifications used for the rows and columns are independent
Be able to interpret the results of a   test.  This may involve considering the individual contributions to the test statistic
Costing and financial problem solving:
Be able to decide what information is needed to address a financial situation
Know how to obtain the necessary information
Be able to carry out calculations based on the information to provide one or more possible solutions to the situation
Be able to decide which, if any, of the solutions are appropriate
Be able to work out the regular outgoing cost for a large financial decision
Be able to find relevant information from tables
Be able to use a spreadsheet to cost a project or business proposal, recognising that some costs are more variable than others over time
Understand and use the language of finance
Statistical problem solving:
Be able to decide what data need to be collected in order to answer a question requiring statistical evidence
Be able to use a suitable method for collecting data, taking ethical considerations into account, and judge whether data are of sufficient quality
Be able to present and analyse the data and so provide an answer to the original question
Be able to interpret the answer to the question and decide whether it is realistic
Hypothesis tests and correlation:
Understand the process of hypothesis testing including using the associated vocabulary
 - null hypothesis,  
  alternative 
  hypothesis
 - significance level, 
   p-value
 - 1-tail test, 2-tail 
   test
 - critical value
 - critical region
 - acceptance region, 
   rejection region.
Be aware that large data sets can be representative of underlying populations and can be used to draw conclusions
Know the vocabulary associated with bivariate data: association, correlation, line of best fit, dependent variable, independent variable
Know how to calculate Spearman's rank correlation coefficient and carry out hypothesis tests using it.  The null hypothesis is that there is no association between the variables
Be able to use suitable technology to find Pearson's product moment correlation coefficient and to interpret the correlation coefficient
Be able to interpret the results of a hypothesis test in terms of the original
Measures and scaling:
Recognise and use relationships between lengths, areas, weights and volumes of similar figures to model real-world situations.
Interpret and apply regulations involving time, length, area and volume.
Interpret diagrams, maps and scale drawings and use them in problem solving
Work with representations of 3-D objects in 2-D such as plans, elevations, sketches and isometric drawings
Use ratio and proportionality in realistic contexts
Modelling:
Be able to identify simplifying assumptions that allow a problem to be modelled
Develop or choose a simple mathematical model for a real world situation
Be able to use a model to make predictions
Be able to use a demand curve as a model for the relationship between price and demand, knowing that demand is on the horizontal axis and price on the vertical axis
Be able to compare the outcomes from a model with actual data, information, experience or common sense
Be able to appraise the assumptions underlying a model critically
Understand that a simple model can give useful answers but may need to be improved
Be able to communicate mathematical results clearly and effectively
Probability:
Be able to identify relevant equally likely outcomes in appropriate contexts and recognise when outcomes are not equally likely
Be able to count equally likely outcomes in appropriate contexts and hence estimate a probability
Be able to estimate probability as long-run relative frequency
Be able to interpret two-way tables and use them to calculate or estimate probability
Understand the difference between dependent and independent events and be able to calculate probability in simple cases
Be able to work with a tree diagram when calculating or estimating probability 
Upper and lower bounds for calculations:
Be able to make and justify upper and lower bounds for a calculation
Be able to select or justify an appropriate level of accuracy for a calculation
Be able to present error bounds or tolerances on diagrams and in writing
Understand that different levels of tolerance are appropriate in different situations
Understand error bounds in percentage form
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