
 

 

Key Stage 3 Programme of study 2019-20 

Maths 

 

The Mathematics department are working towards a mastery in mathematics model of schooling. The idea is 

that students need to master certain concepts as prerequisites for other areas of maths before they can be 

taught some new topics. This approach will roll over into KS4 as students progress through the school. 

To support us in this we have subscribed to Complete Mathematics, an online learning platform which provides 

a comprehensive, coherent curriculum. Students, and parents, can access this on any device. Students will be 

required to use it every week to support and check their learning as well as provide support for areas of 

weakness. Regular diagnostic tests provide an analysis of understanding and progress and both students and 

parents will be able to monitor this. The mastery approach means that it is very likely that classes in the same 

year will be working on different topics, but it will be clear from the Complete Mathematics website what areas 

of maths are being studied over a period of time. 

 



 

 

 

 
 

Maths 
 

 Step Strand 1 

Ratio & 

proportion 

 (Equal weighting) 

Strand 2 

Number 

 (Equal weighting) 

Strand 3 

Algebra 

 (Equal weighting) 

Strand 4 

Geometry & measure 

 (Equal weighting) 

Strand 5 

Probability & statistics 

 (Equal weighting) 

9 

Solve complex ratio problems 
involving other topics e.g. 
angles, vectors, circle 
geometry 
 

 Complete the square to find maximum and minimum values 
Use and interpret inverse and 
composite functions 
Estimate gradients of graphs by calculating gradient of a 
tangent 
Find the area under a graph by calculating the area of the 
trapezium bounded by a chord 
Find the equation of a tangent to a circle at a given point 

Prove circle theorems 
Use congruent triangles in formal geometrical proofs 
Understand the relationship between parallel vectors 
Distance using the area under a velocity-time graph 
Understand when to use sine or cosine rule 
Sketch the graphs of: 

 y = sin x, y = cos x, y = tan x 
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Combining 4 ratios into 3 ratios 
Solve ratio problems using 
algebra 
 

Rationalise a denominator in 
the form a√b, a + √b and a + 
b√c 
Construct an algebraic proof of 

number properties 

Fractional quadratic equations 
Simultaneous equations where one is nonlinear 
Products of more than two binomials 
Recognise graphs of functions, including trigonometric 
functions 
Equation of a circle with centre (0,0) 
nth term of a quadratic sequence 
Complete the square/turning point 
Geometric sequences where the common ratio may be a surd

Solve non-calculator trigonometric equations 
Proof and identities 
Trigonometry in 3D 

Construct and interpret a histogram with 
unequal class intervals 
Calculate a moving average and use a trend 
line to predict future results 
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Proportion and ratio involving 
3 or more variables 

Find the upper and lower 
bounds of calculations with 
quantities given to various 
degrees of accuracy 
Simplify surds, such as 4(3 + 
√3) and (2 - √3)(4 + √3) 
Rationalise the denominator 

of a surd such as 2/√5 

Fractional linear equations with an unknown in the 
denominator 
Complete square to solve equations 
Simplify algebraic fractions that involve factorising 
Gradients of perpendicular graphs 
Transform the graph of y = f(x), using y = f(x) + a, y = f(x + 
a) 
Identify the turning point of a quadratic by sketching the 
graph 
Solve quadratic inequalities 
Linear inequalities and regions 

Apply circle theorems 
Describe the changes and invariance achieved by combinations 
of rotations, reflections and transformations 
Add, subtract and multiply vectors 
Interpret velocity-time graphs 
Discuss and interpret graphs modelling real situations 
Sine and cosine rule 

Construct and interpret a cumulative 
frequency diagram 
Use a cumulative frequency diagram to 
estimate the median and interquartile 
range 
Construct/interpret a box plot 
Compare two sets of data using box plots 
Conditional probabilities through 
representation using expected frequencies 
with Venn diagrams and ∪/∩ 
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Calculate with exponential 
growth and decay 
Calculate direct and inverse 
proportion involving squares, 
cubes and roots 

Find the upper and lower 
bounds of calculations with 
quantities given to various 
degrees of accuracy 
Simplify surds to the form a√b 
Convert recurring decimals to 
fractions and fractions to 
recurring decimals 

Solve equations using iteration. 
Factorise and solve quadratics (ax² + bx + c = 0) where a > 
1 
Quadratic formula 
Use y = mx + c to spot perpendicular lines 
Graphs of exponential functions 
Solve quadratic inequalities 
Graph linear inequalities 

Circle tangent/radius properties 
Enlarge a shape by a negative scale factor 
Area of similar shapes 
Volume of similar 3D solids 
Pythagoras’ Theorem in 3D 
Angle between line and plane 
Area of triangle using sine 

Estimate the mean from grouped data 
Use probability trees to find probabilities of 
successive dependent events 
Find the modal group and location of the 
median from grouped data 
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Calculate direct and inverse 
proportion algebraically 
 

Use inequality notation to 
specify error intervals due to 
rounding 
Know that n1/2 = √n and n1/3 = 
³√n for any positive number n 
Use index notation and index 
laws for simple fractional 
powers such as 163/4 

Calculate with standard index 
form 
Work out reverse percentage 
problems 
Work out compound interest 
and depreciation 

Factorise and solve quadratics (ax² + bx + c = 0) where a = 
1 
Linear simultaneous equations 
Rearrange formulae inc brackets, fractions and square 
roots, and where the variable appears twice 
Difference between two squares 
Use y = mx + c to find parallel lines 
Equation of a line through 2 points or one point with a given 
gradient 
Recognise and use quadratic and geometric sequences 
Plot quadratic, cubic and reciprocal functions from a table of 
values 
Solve quadratic inequalities 
Solve linear inequalities with an unknown on both sides 

Volume and surface area of pyramids, spheres and frustums 
Congruence and similarity 
Arc lengths and area of sectors  
Area and perimeter problems 
Reflection in y = x and y = -x 
Rotate shapes about any point. 
Translate a shape by a vector 
Enlargement (+ve fractional s.f). 
Missing lengths in similar shapes 
Complex average speeds from distance-time graphs 
Locus and loci problems 
Distance between 2 coordinates 
Pythagoras in practical problems 
Basic trigonometry 
Exact trig values 0, 30, 45, 60, 90 

Draw and interpret a time series graph 
Calculate the mean from a frequency table 

Use probability trees to find probabilities of 
successive independent events 
Representation probabilities with Venn 
diagrams 

Draw and interpret a time series graph 
Calculate the mean from a frequency table 
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Use ratio to solve problems about 
exchange rates 
Use proportional reasoning to 
solve problems, choosing the 
correct numbers to take a whole 
Use direct and inverse proportion 
graphically 

Find upper and lower bounds 
Estimate answers to calculations 
Know that (ab)c = abc 
Use index notation for negative 
integer indices 
Convert between ordinary and 
standard index form 
Calculate percentage change 
Calculate with mixed numbers 

Solve linear equations with unknowns 
on both sides involving brackets 
Rearrange linear formulae 
Factorise single brackets 
Expand quadratics 
Know the difference between an 
equation and an identity 
Solve simultaneous equations 
graphically 
Recognise and use sequences of 
triangular, square and cube numbers 
and Fibonacci type sequences 
Solve linear inequalities with an 
unknown on one side 

Volume and surface area of triangular prism, cylinders 
Int/exterior angles of polygon 
Recognise tangent, arc, sector and segment of a circle 
Area and circumference 
Reflection in eg x = 2 and y = -1 
Rotate shapes about the origin 
Enlargement (integer s.factor) 
Compound measures eg density 
Distance-time graphs 
Construct: a triangle given SSS, 
perpendicular bisector of a line, 
angle bisector 
Pythagoras length of any side 
Height of an isosceles triangle using Pythagoras 

Draw a line of best fit on a 
scatter graph and describe the 
correlation 

Use relative frequency to 
compare outcomes of 
experiments 
Draw probability tree diagrams 

Use a variety of sampling 
methods 
Classify types of data 
Design and use data collection 
sheets and questionnaires 
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Round to significant figures 
Use place value to calculate 
changes to calculations 
Complex calculations (calculator) 
Index notation and laws for x and 
÷of positive integer indices 
Find the reciprocal of a number 
+, - , x, ÷  fractions 
Multiply and divide decimals 
Increase or decrease by a given 
% 
Compare fractions, decimals, % 

Solve linear equations with unknowns 
on both sides 
Solve linear equations with an 
unknown on one side with brackets 
Derive complex formulae from words 
Expand single brackets 
Substitute numbers into a more 
complicated formula 
Plot eg y = 3x + 3 using a table 
Gradient of a linear graph 
Represent sets of on a number line 

Divide quantities by simple ratios 
Use ratio to convert between currencies 

Calculate volume and surface area of cubes and cuboids 
or missing side given volume, width and depth 
Corres’ding,alternate,cointerior angles 
Angle facts and triangle problems 
Area, perimeter of compound shapes 
Reflect shapes in the axes of a graph 
Enlarge a shape (+ve scale factor) 
Solve simple speed problems 
Draw, measure bearings problems 
Use map scales to find distance 

Compare the mean and range 
of two distributions 
Draw and interpret pie charts 
Draw/interpret a scatter graph 

Estimate probability using 
relative frequency/compare 
outcomes of experiments 
Sample space 
diagram/probability 
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Understand and apply the correct 
order of operations (BIDMAS) 
Calculate money problems 
Round to a given number of 
decimal places 
Calculate HCF and LCM of pairs 
of numbers 
Order fractions 
Calculate fractions of quantities 
Convert between fraction 
decimals and percentages 
Calculate percentages of 
quantities 

Solve simple linear equations 
Derive basic formulae from words 
Simplify expressions 
Substitute numbers into a simple 
formula 
Plot straight line graphs of the form 
x = 4 and y = 2 
Find the nth term of an arithmetic 
sequence 
Use the symbols =, ≠, <, >, ≤, ≥ 

Solve ratio problems using the unitary 
method 
Solve problems involving recipes 
Calculate the best value of a product 

Understand ‘parallel’, ‘perpendicular’ 
Know angles on a straight line and angles in a triangle 
add up to 180°, around a point add up to 360°  
Area and perimeter of triangles, parallelograms, trapezia 
and kites 
Draw all lines of symmetry of a shape 
Draw line of reflection for two shapes 
Rotational symmetry of a 2D shape 
Give a scale factor of enlarged shape 
Convert one metric unit to another 
Construct triangle given SAS or ASA 
Net of a simple solid eg a cuboid. 
Plans and elevations of 3D objects 

Construct and interpret a bar 
chart 
Interpret a pie chart 
Interpret a stem and leaf 
diagram 

Express probability as a fraction 
Use the fact probabilities of 
mutually exclusive events add 
up to 1 
Two-way tables 

Range for a set of numbers 
Median for even set of numbers 
Mean for a set of numbers 
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+/-/x/÷ with 2 or 3 digits 
+/-/x/÷ directed numbers 
Understand inverse operations. 
Understand place value 
Calculate factors and multiples 
Prime numbers to 100 
Numbers as products of primes 
Square, cube numbers and roots 
Find equivalent fractions 
Simplify fractions 
Understand ‘per cent’ is ‘out of 
100’ 
Order decimals 

Use function machines to solve basic 
linear equations 
Find next terms of a sequence given 
a rule 
Generate a number sequence from a 
pattern 
Use coordinates in all four quadrants 
 
 
 
 

Simplify ratios Identify isosceles, equilateral and right-angled triangles 
Recognize acute, obtuse and reflex angles 
Calculate area and perimeter of squares and rectangles 
Reflect a shape in a mirror line 
Line of symmetry on a 2D shape 
Read scales 
Interpret real-life tables 
Draw and measure lines and angles 

Find the mode and median for 
an odd set of numbers 
Use tally charts for discrete and 
continuous data 
Pictograms 
Venn and Carroll diagrams 
Draw stem and leaf diagrams 

Understand and use the 
vocabulary of probability 
Probability scale 
List outcomes systematically 
 

 



Mathematics Knowledge Organiser

Factors & Multiples

Linked Prior Topics

• Multiplication

• Division

Vocabulary

• Factor/Factorise

• Multiple

• Common Factors

• Common Multiples

• Highest Common Factor(HCF)

• Lowest Common

Multiple(LCM)

• Product

Linked Future Topics
• Factorising
• Simplifying
• Prime factor trees.

e.g. – Factors ß 20 à Multiples

Factor: 

To find a factor of a number you need to find all of the numbers that divide equally into it.

Multiple:

A multiple of a number is just a given numbers times table e.g. a multiple of 8 could be 

8,16,24,32,40,48,56,64,72,80 and so on…

Prime Factor Tree:

You could use this information to express a number using its factors that are prime. You 

could do this in the form of a prime factor tree.

Don’t forget it’s the prime numbers that you need to highlight/circle!ht/circle!

A factor of a 

number will always 

be smaller than 

the number itself.

A multiple of a 

number will always 

be bigger than the 

number itself.



Mathematics Knowledge Organiser

Algebra Basics 1

Linked Prior Topics

Times tables, addition and 

subtraction

Content

Vocabulary

Variable, unknown, expression, term, coefficient, 

simplify

Linked Future Topics

Substitution, solving equations 

and formulae

• A variable or an unknown is a letter used to represent a number, these

can take any values.

• An expression is made up numbers and/or letters representing unknown

values where there is no equals symbol. For example, 4a + 6 or a + b.

• Terms are the separate parts of expressions. For example, in 5x + 3y – 4,

there are three terms 5x, +3y and -4

• Coefficients are the numbers in front of the variable, for example in 6x

the coefficient is 6 and in -7y2 it is -7.

To simplify an expression, you collect together all the terms that are alike. Remember, 

each term comes with the sign in front of it.

Examples:

Simplify the following

1) x + x + x + x + x =   5x

2) 5e - 2e + e =   4e

3) 4x + 2y – x + 5y + 6     =  3x + 7y + 6

4) 3x2 + 5x + 2x2   - 4x    =      5x2 + x

5) 5 x 4g    = 20g

6) 3b x 4c  = 12bc



Mathematics Knowledge Organiser

Area, Perimeter and Circles

Linked Prior Topics
Naming 2D shapes

Units

Addition/Multiplication

Area – the 2D space a shape covers

Units – mm2, cm2, m2… 

Counting Squares     = 6cm2

Formula

Vocabulary
Area Trapezium Arc

Perimeter Circumference Sector

Quadrilateral Circle Segment

Triangle Dimension Chord

Parallelogram ! "# = 3.142 (3$")

Linked Future Topics
Surface Area

Volume

Circle Theorems

Perimeter – the total distance around the edge of a 2D shape.

Units – mm, cm, m…

Perimeter of a circle is known        Arc is the length of 

as circumference   part of the circumference

r = radius



Mathematics Knowledge Organiser

Averages and Range

Linked Prior Topics:

• Basic calculations

• (+, !,×,÷)

• Ordering numbers.

Content:

Vocabulary:

Averages, Data, Discrete, Continuous, 

Qualitative, Mode, Mean, Median, Range, 

Stem and Leaf.

Linked Future Topics:

(Grouped) Frequency tables, 

Cumulative frequency, frequency 

polygons, box plots, histograms.

Types of data:

Qualitative: Data which is descriptive, uses words not 

numbers. E.g: Green, blue, orange.

Quantitative: Measures quantities using numbers. 

E.g: Shoe sizes, Heights.

Continuous: Data that can take any numerical value in 

a range. E.g: Time, Weight, Distance, Money

Discrete: Data which can only take specific values. E.g: 

Rolling a dice, flipping a coin.

Mean, Median, Mode and Range:

5, 3, 9, 1, 3, 2, 7, 2, 3

Median: The middle value when values are in numerical order:

1, 2, 2, 3, 3, 3, 5, 7, 9

If there are an even number of pieces of data, then the median will be the MIDPOINT of the two middle pieces of data:

2, 3, 5, 7, 9, 10  Midpoint of 5 and 7 = 6

Mode: Most frequent piece* of unique data:

1, 2, 2, 3, 3, 3, 5, 7, 9

*You can have more than 1 mode.

Mean: Sum of data ÷ Total pieces of data.

(5+3+9+1+3+2+7+2+3) ÷ 9 = 3.9 (to 1dp)

Range: Difference between the biggest and smallest

9 – 1 = 8



Mathematics Knowledge Organiser

F

Linked Prior Topics

HCF/LCM      

Multiplication facts

Division Facts

Simplifying fractions:

Find a number that is a factor of the numerator and the denominator.

Divide both numbers by that factor.

When the only common factor of the numerator and the denominator is 1,

you know you have simplified far enough.

If you find the highest common factor you can completely simplify in 1 step. 

Equivalent fractions: 

Vocabulary

Highest commons factor, Lowest common multiple, denominator, 

numerator, 

improper fraction, mixed number, equivalent,

Linked Future Topics

+ - x and ÷ fractions

Calculate fractions of quantities

Recurring decimals to fractions

You need to work out what you have to multiply the one number by 

to get the other in the equivalent fraction. 

In this example you need to multiply 4 by 4 to get 16 so you need to 

multiply 1 by 4 to get the missing numerator. 

Mixed numbers to improper fractions and vice versa:



Func ons and Graphs 

 

Vocabulary - graph, coordinate, axes, straight 

line, linear, quadratic, cubic, reciprocal, exponential, 
circle, gradient, y-intercept, simultaneous, equation, 
parallel, perpendicular, transformation, function, 

Linked Prior Topics 

Subs tu on,  formulae. 

Linked Future Topics 

Gradients, intercepts.  

Career Links: Engineer, sta s-

 cs, music technician. 

Notes: 

Plot straight lines from 

a table of values 

 Using and understanding y=mx+c 

Mathema cs Knowledge Organiser 



Mathematics Knowledge Organiser

Indices, roots, reciprocals and Hierarchy of operations

Linked Prior Topics

• Multiplication

• Adding and

subtracting (incl. 

negative numbers)

Hierarchy of operations

B  (Brackets)

I  Indices 2 Can also be known as O -Other

D  Division ÷

M Multiplication x 

A  Addition +

S Subtraction –

Vocabulary

• Indices

• Powers = indices

• Exponent = Indices

• Base number - number with an index

Linked Future Topics

• Surds

• Standard form

• Quadratics

Reciprocal

The reciprocal of a number 

is 1 ÷ the number

e.g. The reciprocal of 5 is 
!

"
.

The reciprocal of 
#

$
is 
$

#

Indices are the numbers written above a base number. E.g. For 8# – 8 is the base number and 2 is the index

The index shows how many times it has been multiplied by itself. E.g. 37 = 3x3x3x3x3x3x3

Warning!

Rules 1 & 2 don’t

work for different

bases: 23 x 37



Metric Units and Reading Scales 

 

Vocabulary - metric, imperial, length, mass, 

volume, area, capacity, speed, distance, 

time, mass, density, similar. 

Linked Prior Topics 

Mul plying, dividing. 

Linked Future Topics 

Speed, Distance and  me.  

Career Links: Carpenter,  

Builder, Construc!on, Catering 

Notes: 

Metric Units 

Aim: to be able to con-

vert between metric 

units. 

Length 

10mm = 1cm 

1m = 100cm 

1km = 1000m 

Mass 

1g = 1000mg 

1kg = 1000g 

1 ton = 1000kg 

 

 

 

 

Capacity 

1000ml = 1l 

100cl = 1l 

Other Conversions 

1cm
3
 = 1ml 

1000cm
3
 = 1litre 

 

 

Reading Scales Aim: to read and interpret scales. 

 

Mathema!cs Knowledge Organiser 



Mathematics Knowledge Organiser

Order of Operations

Linked Prior Topics

Basic addition and subtraction

Basic multiplication and division

Operations are mathematical instructions and include brackets, powers 

which are also known as orders or indices, division, multiplication, 

addition and subtraction.

Operations must be performed in a particular order. 

The acronym of BIDMAS prescribes this order as follows:-

B rackets

I ndices (also known as orders or powers)

D ivision

M ultiplication

A ddition

S ubtraction

If there is both division and multiplication or addition and 

subtraction in a sum, you must perform the operations in 

the order they appear:

For example, 10 – 3 + 2 = 9 and 4 x 15 ÷ 5 = 12

Vocabulary

Brackets, order, indices, powers, division, multiplication, addition, 

subtraction, operation.

Linked Future Topics

All algebra and number topics.

Example:    3 x 5 + (1 + 3)2

• Which operations are involved in the sum?

We have brackets ‘(1+3)’, a power ‘(1+3)2’, a ‘x’ sign and an ‘+’ sign.

•Which order should we do them in?

BIDMAS says do the brackets first, followed by the index (power), the multiplication

and finally, the addition.

•Do it – step by step!

BIDMAS  

3 x 5 + (1 + 3)2 1 + 3 = 4, so the sum becomes…

3 x 5 + 42

BIDMAS  

3 x 5 + 42 42 = 16 so the sum becomes…

3 x 5 + 16

BIDMAS

3 x 5 + 16       3 x 5 = 15, so the sum becomes…

15 + 16

= 31



Mathematics Knowledge Organiser

Solving Linear Equations

Linked Prior Topics

Basic algebra, number operations, negative 

numbers, expanding brackets

Content

Vocabulary

Equations, inverse, brackets, solve

Linked Future Topics

Solving quadratic equations, rearranging 

formulae

To solve an equation you find the value of the unknown by isolating it 

on one side by performing inverse operations. Remember that 

solutions can be integers, decimals, fractions and negative numbers.

1) Solve f – 5 = -1  

Add 5 to both sides +5    +5

f =  4

2) Solve 4y + 1 = 9

Subtract 1 -1 -1

4y  =  8

Divide by 4 ÷4     ÷4

y = 2

3) Solve 3(4m + 1) = 15

Expand bracket 12m + 3 = 15

Subtract 3 -3 -3

12m = 12

Divide by 12 ÷12     ÷12

m = 1

4) Solve 5e – 1 = 3e + 6

Subtract 3e -3e -3e

2e – 1 = 6

Add 1 +1    +1

2e = 7

Divide by 2 ÷2     ÷2

e = 3.5


