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Key stage 3:  Maths       Year 9 – WHS

Year 9 continues to consolidate and build upon material studied in Years 7 and 8, as well as introducing more advanced numeric and algebraic skills, to enable students to tackle problems in more difficult contexts, including real life modelling. More advanced geometric ideas are introduced (including Pythagoras’ Theorem and Trigonometry) to facilitate further indepth study of these areas at KS4.
	
	1 (Autumn 1)
	1 (Autumn 1)
	2(Autum term 2)
	2(Autumn Term 2 )
	3 (Spring Term 1)

	Title 
	Number
KA1
	Algebra
KA2
	Geometry
KA3
	Statistics and Probability
KA4
	
Algebra 2  KA5

	Overall intent – rationale 

Why this? why now? 
	As number underpins all areas of mathematics Year 9 begins with a bridging unit which allows for an assessment of the key skills taught in Years 7 and 8.  It covers areas such as percentages, fractions, multiples, factors, negative numbers and rounding.
We believe students will use these skills in the later units. Studying these units will help students recall and apply their basic number. 
Student will also be given problem solving activities and challenges to develop application of knowledge and skills.
The first four units forms our baseline assessment to ensure all students have covered the required topics in Years 7 and 8. The data will then be used to set the students for the rest of the year.


	We follow the number unit with algebra as skills such as use of bidmas, negative numbers and the four strains of arithmetic are required. A bridging unit has been incorporated to retrieve algebraic skills taught in Year 7 and 8 and extend their learning.   As algebra represents over 40% of the GCSE it is imperative that students develop their understanding and deepen their knowledge in preparation for KS4. 
Pupils will:
develop fluency in substitution, simplifying expression and solving equations. 
extend solving equations to simultaneous equations. They will also develop their knowledge of sequences by finding nth term
Student will also be given problem solving activities and challenges to develop application of knowledge and skills
	The geometry unit is placed here as it requires a combination the number and algebra skills covered in the two previous units. A bridging unit covering many of the area and volume formulas that they will have met in Years 7 and 8. This will be extended to further explore the surface area and volume of 3D shapes. Here they will
learn the difference between prisms and pyramids by the use of cross sections to find the
volume of prisms and other rectilinear shapes. They will further develop the volume and
surface area of cones, pyramids, frustums and spheres. 
Student will also be given problem solving activities and challenges to develop application of knowledge and skills

.











	The final unit in the assessment block is data and probability. They will revisit the fundamentals of probability. Here they will use the
knowledge of fractions, decimals, percentages, ratio, and equations to calculate probability.
 In this unit, pupils will also explore probability and its applications. 
Pupils will begin to explore the fundamental rules of
probability such as mutually exclusive events, the addition and the multiplication rule. They will complete frequency diagrams.
A review of the methods of analysing data will also be covered to ensure students have the basic knowledge of mean, mode and median. This will then be extended to include distribution tables for both discrete and continuous data. Again, the number skills will be used and for students extending their knowledge the use of algebra will be required.
	This unit is introduced here as develops the algebra skills learnt in algebra 1. One of the key concepts of Key stage 3 is to be able to apply suitable mathematics accurately. The students use their knowledge of substitution to create tables of values for linear graphs. Students will be able to graphically represent linear equations and interpret their meaning.  They will also apply their knowledge of solving equations to rearranging formula. 
They will also use algebra in problem solving by forming and solving equations using concepts from earlier units.


	
Key concepts, knowledge & skills
 
(Must be all three)


	Key Concepts
Structure of the number system 
Operating on a number 

Knowledge 
Understand place value, estimation and rounding 
Recognise the properties of number
Ordering and comparing numbers
Arithmetic procedures with integers, fractions and decimals

Skills 
To be able to;
Order integers including negative numbers
Round numbers to a decimal places and significant figures 
Find the fraction of an amount
Add, subtract, multiply and divide numbers (including negative numbers, fractions and mixed numbers)
Find the highest common factor and lowest common multiple of two or more numbers
Write a number as a product of its prime factors
Simplify fractions including converting from improper to mixed numbers and visa versa 
To use percentage as an operator
To convert between fractions decimals and percentages
	Key Concepts
Operating on a number system
Manipulating and reasoning 
Expressions and Formulae
Sequences

Knowledge
Understand and use the conventions and vocabulary of algebra
Understand what is meant by finding a solution to a linear equation 
Understand the features of a sequence
Recognise and describe a sequence

Skills
To be able to:
Simplify algebraic expressions
Expand and simplify single brackets
Factorise expressions
Substitute values into an expression or formulae
Solve linear equations including those with brackets and unknown on both sides and in context
Solve inequalities
Solve simultaneous equations
Continue a linear sequence
Generate a linear sequence from the nth term
Find the nth term of a sequence

	Key Concepts
Geometrical Properties
Perimeter, Area and Volume 

Knowledge
Understand the concept of perimeter and area including surface area
know formula for finding the area of 2D shapes including composite shapes 
Understand the concept of volume
know the formula for finding the area of 3D shapes
recognise the relationship between 

Skills
To be able to;
Identify 2D and 3D shapes
Find the area of 2D shapes including compound shapes including those with circles
Identify the parts of a circle
Calculate the area and perimeter of a circle or part of a circle
Calculate the surface area of prisms, spheres and cones
Calculate the volume of prisms, spheres and cones
Solve problems involving area and volume

	Key Concepts
Statistical representations and measure
Statistical Analysis
Knowledge
Understand measures of central tendency and spread 
Understand the use of frequency distribution table 
Understand the different 
Understand that probability measures the likelihood of event happening and it can be assigned a numerical value
Understand the term theorical probability and relative frequency 
Understand that the probabilities of all outcomes sum to one
Skills
To be able to;
Calculate the mean, mode, median and range from a list of data
Calculate the mean, mode, median and range from frequency distribution tables including grouped data
Calculate the probability of an event occurring or not occurring.
Calculate the relative frequency
Find the probability of repeated outcomes
Complete and interpret a frequency tree
Complete and interpret a sample space diagram 
Calculate probability in context
	Key Concepts
Graphical representations
Manipulating and reasoning 

Knowledge
Know that  a set of co-ordinates, constructed to a mathematical rule can be represented algebraically and graphically
Understand y = mx + c 
Understand the connection between gradients, parallel and perpendicular lines (pathway A) 



Skills
To be able to;
Identify the gradient and intercept given a linear equation
Calculate the gradient of line from a diagram and between two given  points
Complete a table of values and plot a straight line 
Interpret a straight-line  graph
Find the equation of a line both graphically and from given information
Solve equations including unknowns on both sides
Find parallel and perpendicular gradients
Change the subject of an equation or formula





	How parents/carers can support




	To support dispelling the negative attitude that is sometimes shown towards maths and promote the importance of maths in everyday life.
Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.
	To support dispelling the negative attitude that is sometimes shown towards maths and promote the importance of maths in everyday life.
Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.

	To support dispelling the negative attitude that is sometimes shown towards maths and promote the importance of maths in everyday life.
Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.
	To support dispelling the negative attitude that is sometimes shown towards maths and promote the importance of maths in everyday life.
Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.

	To support dispelling the negative attitude that is sometimes shown towards maths and promote the importance of maths in everyday life. Discuss how algebra is used in everyday life. Support the learning of times tables up to and including 15 x 15 
Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.



Key stage 3:  Maths       Year 9 – WHS
Year 9 continues to consolidate and build upon material studied in Years 7 and 8, as well as introducing more advanced numeric and algebraic skills, to be able students to tackle problems in more difficult contexts, including real life modelling. More advanced geometric ideas are introduced (including Pythagoras’ Theorem and Trigonometry) to facilitate further indepth study of these areas at KS4.
	
	3(Spring Term 1)
	4(Spring Term  2)
	4 (Spring Term 2)
	5(Summer  Term 1)
	5(Summer  Term 1 )

	Title 
	
Number 2   KA6
	Geometry 
KA7
	Proportion
KA8
	Geometry 
KA9
	Statistics and Probability
KA10

	Overall intent – rationale 

Why this? why now? 
	The number unit will include standard from, indices and for Pathway A students an introduction to surds.
Students have already met the concept of standard form in year 8, this will develop their understanding to include calculating with standard form and also introduce the student to the use of the calculator for these calculations.
The concept of indices has also been met earlier in KS3 but will be developed into the understanding of negative indices which links with standard form. Pathway A students will go on to understand the use of fractional indices and use their knowledge of solving equations in exponential equations.
Students will be given problem solving questions using concepts from earlier units. E.g. area












	This geometry unit is placed here as it allows the students to develop their ability to use a protractor and a pair of compasses in constructing angles and loci. 
The unit revisits basic angle geometry learnt earlier in KS3 expanding their knowledge into angles in parallel lines.
They learn that a pair of parallel lines traversed by a straight line produces sets a equal and supplementary angles
The students are also introduced to bearings. This is then extend to start to develop proof
They can use their number skills from KA1 where they need basic addition and subtraction to find missing angles. 
Students will be given problem solving questions using concepts from earlier units. E.g solving equation using angles in parallel lines 











	The proportion unit is placed here as it brings together work from previous number and algebra units. The key skills learnt in KA1 are developed .
Further work with converting between fractions, decimals and percentages including problem solving.
The understanding of percentage as an operator is also developed and students start to use repeated percentage change and reverse percentages.
Students are able to use their algebra skills from KA2 and KA5 to discover direct and indirect proportional equations (Pathway A)
Students will be given problem solving questions using concepts from earlier units. 


	 Trigonometry is introduced here as it brings together work on number, algebra and geometry. Students will begin to see the link with earlier units and how skills learnt in earlier KA are required. 
Starting  with Pythagoras Theorem, students develop their manipulation and reasoning skills to find missing angles. They are encouraged to use their knowledge of Pythagoras Theorem to solve problems in context.
Trigonometry is introduced in this unit as it links with Pythagoras theorem and right angled triangles. It is introduced at the end of Year 9 as it provides a stepping stone to skills needed for GCSE.
Problems involving 3D shapes will also be introduced (PathwayA)
Students will be given problem solving questions using concepts from earlier units. 




.

	The final key assessment in year 9 builds firstly on the transformation work learnt in Year 7 and 8. Students have already met reflection, rotation and translation, students can practise their learnt skills and develop into combining these transformations  and also describing transformations that have taken place.
The idea of enlargement is introduced, its linked KA7 and similarity. This is then developed to include fractional and negative scale factors (Pathway A)
The idea of invariance is also explored.
Probability is also extended into the use of two- way tables, tree diagrams and venn diagrams to represent outcomes. Conditional probability is also explored (Pathway A)
Students will be given problem solving questions using concepts from earlier units. 


	
Key concepts, knowledge & skills
 
(Must be all three)


	Key Concepts
Properties of number 
Place value, estimating and rounding 
Ordering and Comparing 
Arithmetic procedures

Knowledge
Know the square numbers up to and including 15 x 15
Understand very large and small numbers can be written in the form 
A x 10n – and appreciate where this format is useful in real life context.
Understand the difference between rational and irrational numbers
Know the laws of indices and understand how they can be applied
Understand the use of surds (Pathway A)

Skills
To be able to;
Use the basic rules of indices including numbers and algebra using co-efficient
Use negative and fractional (pathway A)  indices
Solve exponential equations 
Convert numbers into and out of standard form
Calculate using standard form
Simplify surds including expanding brackets
Rationalise denominators
Solve problems using indices, surds and standard from

	Key Concepts
Geometric properties 
Manipulating and reasoning 

Knowledge
Understand how to use mathematical instruments including ruler, protractor and pair of compasses
Understand how to use the properties of a circle and a rhombus to determine loci of points 



Skills
To be able to;
Recognise angles 
Use a protractor to measure and draw angles
Apply the basic angles rules to find a missing angle
Apply the rules for angles in parallel lines to find a missing angle
Draw and measure a bearing
Construct the loci of a point including perpendicular bisector and angle bisector
Calculate a bearing using angle facts from a diagram not drawn to scale  
	Key Concepts
Properties of number
Ordering and comparing 
Arithmetic Procedures 

Knowledge
Understand the connection between fractions decimals and percentages
Understand 
Understand the concept of direct and indirect proportion
Understand percentages as an operator
Understand compound measure and how to derive the formulae

Skills
To be able to
Convert between fraction, decimals and percentages
Simplify ratios
Share in a given ratio
Solve problems involving ratios
Use direct and indirect proportion including best buy
Use the equations of proportionality (pathway A)
Use percentages as an operator 
Find repeated percentage change and reverse percentages
	Key Concepts
Trigonometry
Knowledge
Understand  similarity and congruence
Understand Pythagoras Theorem
Understand the trigonometric functions 
And how to derive the formulae



Skills
To be able to;
Identity shapes that are similar
Identify shapes that are congruent 
Apply the rules of congruency
Find missing sides in similar shapes
Use Pythagoras’ Theorem to find missing sides in a right angle’s triangle
Use Pythagoras Theorem to solve problems involving right angles triangles
Label a triangle with opposite adjacent and hypotenuse
Use trigonometry to find missing sides and angles in right-angles triangles



	Key Concepts
Transforming shapes
Constructions 
Probability

Knowledge
Understand the four types of transformation
Understand that probability measures the likelihood of event happening and it can be assigned a numerical value
Understand the term theorical probability and relative frequency 
Understand that the probabilities of all outcomes sum to one
Understand that combined  outcomes can be represented in a variety of ways including two-way tables, tree diagrams and venn diagrams 

Skills
To be able to 
Apply and describe the four types of transformation including negative enlargement (pathway A)
Identify invariant points (pathway A)
Complete and interpret two way tables
Complete and interpret tree diagrams including conditional probability (Pathway A)
Complete and interpret Venn diagrams 

	How parents/carers can support




	Learn square numbers up to and including 15 squared and their square roots.  
Encourage students to use the internet links provided to enhance their learning and completing their homework tasks 
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.
	Encourage students to use the internet links provided to enhance their learning 
https://ww and completing their homework tasks w.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.

	Encourage students to use the internet links provided to enhance their learning. and completing their homework tasks
https://ww.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.


	Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.


	Encourage students to use the internet links provided to enhance their learning and completing their homework tasks
https://www.bbc.co.uk/bitesize/subjects/zqhs34j
https://corbettmaths.com/contents/
Make sure students are
equipped for all lessons.
Pen, pencil, ruler, scientific calculator. Recommended calculator is the Casio classwhizz fx-83GT X this is available through parentpay.
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