Strand

Number

By

Place Value

[ =41

Calculating

=

Operations

By

PMultiples and  |Negatives

Foictors,
Prirnes

=

Fractions, Decimals

& Percentages

[ =41

Indices

Year 6

Read numbers to 7 figures
Round to any power of 10
Estimation
Flace value 1o 3 d.p.

Add and subtract posifive infegers
mubltiphy THTU by TU
Division using foctors
Long division
Equivalent fractions & simplifying
Fractions on a number line
Compare and order fractions
Add and subtract fractions
Multiply fractions by integers
Multiply fractions by fractions
Civide fractions by infegers
Mixed calculations with fractions
Fraction of an amount
Reverse fraction of an amount
Mult & div by 10; 100, 1000
Mult decimals by integers
Divide decimals by integers

Order of operations [no powers)

Use negative numibers in context

Common factors
Common multiples
Squares & Cubes
Primes

Convert between fractions and
decimals
Convert fractions to percentages
Equivalent FDF
Crder FOFP

Year /

Place Value including decimals
Rounding [all mubiples) including 1

Yeﬂré

Round fo 1 significant figure for
numbers greater than 1
Estimation [numbers greater than 1

Round to 2-3 significant figures

Year 9
Significant figures including numbers
less than |
Estimate [including numbers less than
1)
Error Intervals for powers of 10

Estimate more complex calculations

Year 10

Emror intervals from Calculations

Year 11

less than |
Estimate (including numbers less than

1

Error intervals

Four rules with decimals
[muliply & divide by integers only)
Add + subtract fractions

Multiply & divide by multiples of
powers of 10

Multiphy decimals by decimals
Add + subtract mixed number
fractions (not improper}

Usze fraction, decimal equivalence to

Divide by decimals

Use fraction, decimal equivalence to
calculate efficiently

Four rules with fractions

Four rules with mixed numibers (use

Comibo fraction
[Multi-step. interleave area &
perimeter]

Fraction calculations in reverse
Recap 4 rules

Combo fraction
[Multi-step, interleave area &
perimeter]

Order of operations
Basic use of a calculator

Basic use of o calculator - use of
fraction, square {root) keys

Order of operations [Distributive
property|

Use of fraction, index and negative

Use calculator for standard form

calculate efficiently improper) Four rules with mixed numbers
Order of operations [including squares [Order of operations [Bistibutive
and roots) property)

[Embedded)

Use of calculator
Standard form calculations (simple
cases)

Compare and order directed numlbers
Add and subtract with negatives

Multiply and divide with negatives

Squaring negatives

Division facts

squdres and roots

Identify factors, multiple and primes by
lisiting

HCF & LCM by listing

HCF & LCM in context

Prime Factors [calc and non-calc)

Identify factors from prime factor form

squares with prime factors
Surds:
simplify
expand brackets
rationalise denominator

Recap Surds

HCF & LCM with prime factors [using a
Venn diogram)

Convert between fractions, decimals,
and percentages [simple cases)

Convert between improper fractions
and mixed numbers

Compare, and order lists of; froctions,
decimals, and percentages [simple

Convert between improper fractions
and percentages >100%

Convert between fractions, decimals,
and percentages (including calculator
use)

Compare, and order lists of: fractions,
decimals, and percentages

Convert between improper fractions,
decimals, and percentages >100%

Convert recuring decimals to
fractions and vice versa

Froblems that invelve combinaticns
of fractions, decimals, and
percentoges

Index notation
Squares, cubes and roots

Index Laws [not fractional, negative)

Write a number as o power of a base

Index Laws [Inc negative]
Write a number as a power of a base
[e.g. 64 = 4%

[e.g. 64 = 47

Index lows for fractional indices
standard form add/sub [4 ops)
Change of base

(6= 2]

Convert into Stondard Form

Standard Form

?earTE

Modelling

Rationale

Rounding has been done since at
least 2000 BCE

Understanding the eror implicit in a
measurement, and how these emrors
can be compounded by further
manipulation is key in both physical
and statistical measurement,

Decimal fractions were first developed
in China in the 4th Century BCE

Multi-bbase anthmetic
reciprocals

Precedence’ s generally defined so
that higher-level operations are
performed first

The distributive law is one of the ? Feld
axioms of mathematics, fundamental
to how arithmetic ; in all its forms;

Existence of additive inverse

Transerable into fractions, algebraic
manipulation, proof

Ancient Egyptians could calculate
with fractions, though they only used
fractions with numergtors of 1 (the
multiplicative inverses)

Proof of limits of senes may rely on
understanding the effect of multiplying
fractions, as does comlsining
probabilities,




Algebra

A
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B

-1
i
A

=

Motation

Formuloe

sequences Graphs

Equaticns

Inequalities

Linear

Graphs

Year 6

OEMN SXDISRNCNS

Use function machines
Substitute into expressions
Use formuiae

Plot coordinates in al four quadrants

Form equaticns from word problems
Schve 1 and 2 step equations
Pairs of values for multi-variable
equaticns

Year 7

Vocabulary

{expression, ferm, ruis; eic]
Formn expressions {no division)
Simpify: by colecting ferms

Year8

Expand brackets
Facicrize o one bracket (number factor)

Factomse fo ene bracket (algebraic
factor

Year9

Expand tweo added brackets ond
simpify
Factorse o one bracket

Expand two subirocted brackets and
simpdify

Year 10

|Expand pas of brackets =]

factorse quadratics a=1
Expand 3 brackets
Complete the square
Turning points - fransiate graphs of
guads
Alg fractions:
sirnpdfy
add/fsubiract
Simplfy aig ractions T
4=+ 8)12]
Expand two subtracted brackets and
simpify
Expand pars of brackets {a=1)
Faciorse gquadratics {o=1)

Year11

Substitute into simpier formuioe
Form formuias from contexds

Substitute into complex formuloes
{Powers and roots)

Change subject invoiving fractions

substifute into complex farmulae [use

Change subject invoiving powers and
roots

substitute info complex formuiae [use
kinematics formulae]

Change the subject involving
factorising

Plot herizontal and vertical fines,
y=x & y=-x [refeming o pafternsin
coordinates]

soive equations graphicaly {intersect
with x=a, y=a)
Gradient & Intercept

Equaticn of a iine {neg. frac, gradients)

Pictax+by=cC

Equaticn of-a line from haro points

Sohve Bnear smultanecus equations
IR R Y oo onnooconsenemnoooocoos e e

Equaticns of paralled ines

Perpendicuiar ines

Sodve quadratics graphicaly
Sohve smoeq insarand quadrafic
graphicaly

Ceaw a ine to schve a quadeafic

Fliotax+by=C

Equation of a line from hwo points
Equations of paraliel ines

Sofve inear simultansous equations
graphicaly

Gengrate sequences from term-tc-term
roie

Gengrate sequences fram posiion-1c-
termirule

Describe patterns with sequences inc

Describe using nth term
Relate nth terms o patierns
Desoribe and continue gecmetric

Describe and continue fibonaccH-ype
sequences

Cuwadrofic sequences

Nith term of geometic sequence {(simpie
cases)

Cluadratic sequences

Quodratic sequences
In? + ]

Mih term of geometic sequence lsmple

cases)

Sohve equations

Socive equations
[Ernear. T & 2 step, | bracked]

Soive equations

[inc brackets, fractions with numetical
dencminatces]
Sodwve equations with Unknownson both
sides
Soive Enear simuitanscus equahions

Sohve equations with unknowns and

Compostie funchions
Inwerse functicns

Trial and improvement
teratficn

Sim Eg w/f guadrafic

Factorise and sclve quadratic .equations

Represent on a number ine not

Represent on a number Bne finc

soive inearinequalties (2 step, inc

Solve Inear inequalihes {2 slep. inc

Represent inequalities on o coordinate

algebraicaly

Sofve compound
Twe vanable inequaliies
(st sets of sclutions]

acive equations brackets on both sides {fa=1}
[inc frachicns with numencal Sebhve inear simuttanscus equations Linear smuitanecus equafticns
dencminatces] where cne must be scoled Equaticns invelving squares and roots [Enk tcgraphst
soive inear inegquaities {1 step, nof
Motaticn compound) Soive 2 vanable Enear inequaities soive 1 wanable quadratic inequaities

aigebraicaly
Sobhve inequaliies graphically

compound) plane Regions for single inegquaiifies
Plot smple quadratics Piot simpie quadratics & cubics Equation of cicles y =afx
I OO L 141= =] = =12l (-8 2o F) e N b= 133 =y =1 =1 irig grophs
Piot cubics, y=afx
Flot simpils quadratics Recognise non-inear forms
Find approximate sclutions Plot y = ax2+ba+c Speed from distance-time graphs sketch filing curves

Year 12

Proof
Seguences & Sernies
Funciicns
Parametic Equations
Trigonomeiric Functions
Further Algebra
Tagonometic ldenites
Differential Equations
Humerical Analysis
Potynomials
Moments
Projectie Motion
Maodefing Friction

Ratichale

Algebro was brought fo Europe by
Persion mathemafician a-Kwarzmd in
the 8" Century. The word algebra
derives from the BElamic word aljabr
which means “reunicn of broken parts”

Ancient Greek and Babylcnian
mathemoticians wrete formulos as
sentences. As symboic algebra
developed (mainly in the Araboword) it
eventualy found fawour in Eurcpe and
was used by Rene Decartes o show
that gecometic problems could be
scived by using aigebra (he ako
popuiagnsed the use of ¥ asihe
unknown).

As formuias offen moded real world
situations it can be helpful fo rearange
them sc that the term to be calculated s
the subject.

The method of graphing funciicns can
be extended to two variaobles, three
dimensicons, and even the complex
plane in dllustrafing many areqs of
mathematics, including the Riemann
hypothess, the 'Holy Grall® of
mathematical proof.

Mathematicians work with the sums of
sequences; called series and & o major
part of calculus. This has led to proocfs
about infinite sums

The equak sign was invented in 1557 by
YWeish mathemaoticion Robert Recorde
who said that "nothing can be more
equal than twe paralel nes of equal
length”

Mathematicians often use inequakties ic
bound gquantities for which exact
formuics cannot be computed easiy.
some inequalities are used sc often that
ithey have nomes.




Strand

Ratio, Proportion, & Rates of Change
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Year 6

Use ratio notation

Percenfage of amounts without o
calculator
Reverse percentage of amount

Year /

Use ratio notation & simplify
Relate ratios to fractions

Yeﬂré

Share in a given ratio
Unit ratio

Share in a given ratio [inc dec ans)

?emr?

Solve ratio division where one part is
known

R O R I
Solve ratio division where one part or
difference is known

Year 10

combo ratio
combo questions

difference is known
Civide into 3 part ratio

Year 11

Scaling [recipes)
Equivalence of ratio

Best buy by scaling
Solve simple direct proportion

solve simple direct or inverse
proporfion problems

Best buy by unit ratio
Solve simple direct or inverse
proportion problems

Write direct (inc squares, roots)
proporfion formuloe

Write inverse proporfion formulae
Solve proportion problems involving 3
variables

3 parf ratio
[t i ocim ie]
combo ratio algebroic & graphically

Write direct and inverse
proportion formulae (x and »?)

FPercenfoge of amounts without g
calculator

Perceritage increagse/decrease non-
calculator

Cine number as g percentage of
another

Compare proporfions using
percentage

Calculate percentages of amounts
with a multiplier

Reverse percentage of an amount
[40% of g number is 60, what is the

numkbers]

Percenfage change with o multiplier

Percentage profit/loss

Consecutive % change

Reverse percenfage change with g
multiplier
Fercentage profit/loss (with repeated
percentage change)
Consecufive % change

[+25% then + 20%, etc]
simple inferast

without a multiplier
Percentage profit/loss [with repeated
percentage change)

Percentage change with a multiplier [+25% then + 20%, etfc] Tax
Calculote speed/distance/fime in Compound Measures [Density,
Coalculate speed in simple cases more complex cases (l.e, multiples of  |Pressure)

[Within Distance-Time graphs]

Calculate speed/distance/fime

Calculate speed/distance/time with
multiples of 15 minutes

12 mins)

Calculate with other rates of change/
compound measures

Dimensionagl Analysis
Convert compound measuras
[metres/min to Km/hr]

{embed in speed unit}

Compound measures (Density,
within Velume unit]

Scale drawing
[Tcm = 5m etc]
{embed in construction}

[2em = 5m etc]
{embed in construction}

Map scales
[1 : 50 000]
{fembed in loci, bearings}

[1: 125 000]
{embed in loci, bearings}

Plot and interpret [piece-wise linear)
distaonce-time graphs

CGraphs of direct proportion
[Use to solve]

Graphs of direct proporiion
[Use to solve, find gradient and
relate to context]

Graphs of direct proportion
[Use to solve, find gradient and
relate to context]

Velocity-time graphs

[rate of change, frapezium rule,
average speed]
Cualculate gradients to tangents of
curves and interpret in context.

Graphs of direct proportion
[inc. squares]

Inwverse proportion graphs

Area and Volume scale factors

Find lengths/scale factor

?earTE

Proof
Sequences & Series
Functicns
Parametric Equations
Trigonometric Functions
Further Algebra
Trigonometric Identites
Cifferential Equations
Murmerical Analysis
Moments
Projectile Motion
Modelling Friction

Rationale
[t was thought that all numbers could
be written as rotios (and, In fact, an
infinite number are}. We now know
that there are an infinite number of
imational numbers that cannot be.

I QNCIENT EOMME O Tax of 17 100 of
ewvery sale at auction was introduced.
As denominafions of cumrency grew
throughout the Middle Ages. the
ability to eagsily measure 1/100th of an
amount [and multiples thereof]
became more useful, and led 1o the
decimalisation of most of Europe
between the 17th and 18th Centuries.

The understanding of rate of change
links with acceleration, gradient of a
line, conversion rates efc.

Graphs of rate of change can be
analysed using calculus.




Strand

Geometry & Measures
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Year b

Farts of the circle

Ferimeter and area of rectilinear
shapes
Area of a triangle
Area of a parallelogram

Triangle constructions ASA and SAS

Reflection owver axes
Translation (no vector notation)
Enlarge by positive infeger sf (no

centre)

Measure and draw
Angle facts
Angles in a triangle
Angles in a guadrilateral
Angles in polygons

Volume of cuboids
Mets of prisms

Convert metric measures
Calculate with metric measures
Miles and kilometres
Metric & Imperial measures

Year /

|Propertie: of friangles/gquadnlaterals

[inc symmetry)
Farts of the circle

Year 8
Froperties of quadrilaterals [inc
symmetry)
Parts of the circle [all)

Classifying guadrilaterals

aC Pythagoras

30 Fythag
3D Trig
Non RATNG ]

FPythagoras & bearings
Trigonometry [Right angled only)

~ Yearll
Hon cale Tng
Applications of Tigonmetry [bearings,
circle theorems etfc.]

Mon cale Trig

Area of paragllelogram, trangle.
trapezivm
Area and perimeter of rectilinear

Circumference and area of circles
Area of compound shapes [not circles)

Area of compound shapes [inc circles)

Arcs & Sectors [easy fraoctions of tumn)

Arcs & Sectors [other fractions of tumn)

Rewverse arc & sector [find angle)
area of segment

Arcs & Sectors

Applications of area formulae

Triangle construction including 535
Standard constructions

Scale Drawing
Fecall standard constructions

Construct 90°, 45°, &0°, 20 atc

Combinations of Loci

Construction, congruence and proof

Review inc scale, bearings

Bearings

Construction, scale drawing,
combinations of Loci

similarity, congruence [reference
enlargement]

Reflect (horz and vert only)

Translate
scaling franslations

Describe reflections & rotations

Transformations inc. negative

Mognifude of a vecior
Vecior proof

LY |- AL=t= o i AL el | Enlarge finc Fractional enlargement] | |enlargement . [using ratio, prove parallel, efc]
Vector addition, multiplication
. _ . by a scalar
Enlargs including ractional | Represent a 2-dimensional
Combinations of fransformations
Combine fransiations (Vector Combine translations (Vector vector and draw olumn vectors
Enlarge [inc Fractional enlargement]  |addition) addition) on a square or coordinate grid.
Motation
Angle facts
Angles in triangle, quadrilateral, angle |Angles in parallel lines [inc proof
properties tiangle sum is 1807 Int angles of polygons

Exterior angles of reg polygons

Craw and calculate bearings

Back bearings

Angle proof [congruence, similarity)

Angle proof inc sosceles tiangles in
circles

Circle theorems

Int angles of polygons
Angle proof [congruence, similarity]

Mames [+ faces, edges. vertices|
Volume of prisms
Construct shapes from nets

FPlans & elsvations
Drow isometric
Construct shapes from nets

Volume of cylinders

Mets of 30 shapes
Surface area of prisms
Volume of cylinders

DOME Yol cylinders
SA+ Volume of pyramids

Cones, spheres, frustums, pyramids

Surfoce grea of cylinders

surface Area and Volume of Spheres,
Cones, Pyramids and Composite solids
Plans & Elevations

Applications of volume formulae

Year 12

Trigonometry
Vectors

Raticnale

Classification

Projective geometry
Topology

Calculating area 15 a key application
of integral calculus, which can be
transferred to functions in higher
dimensions, probability density theory,
and kinematics.

These fechniques are a key step in
understanding Euclidean Geometry [c.
200 BCE}, which is the foundation
upon which all modem mathematics

The ideas of transforming shapes on a
plane can be extended into higher
dimensions. Matrices are offen
intfroduced through their ability to
perform transformations

2807 was chosen To be The number of
degrees [parts) of a full turn by the
Babylonians in around 1000 BCE. Other
angle measurement systems include
radians and gradians, which break the
full turn up into different sized degress.

Geomeinc prools were some of The
earliest o be formulated, introducing
the concept of abstract proof and
mathematics as a discipline.

Angles can be used to visualise
complex numbers in the field of
complex analysis.

Calculaoting volume by considenng
small slices was key in the
development of integral calculus,
which can be fransferred to functions
in higher dimensions; probakbility
density theory, and kinematics.

Convert matric measures
Calculate with time and timetables

Convert between metric area

solve problems involving area unit

conversion

Convert between metric area and
volume

After The French Revolution [1787-77]
the opportunity arose for o completely
new' measurement system. The French
Acodemy of Sciences decided that

solve problems involving volume unit
conversion

See Ratio. Proportion and Rates of

Change




Strand

Staftistics & Probability

5
gt
o
£
=
K]
(2]
=
a
ik}
0=
" b= |!1'|
E _:.:-
._5
o]
0
L
o
c o
= _g
!
]
o N
E £

Year 6

Time series
Read and interpret pie charts

Mean
Mean from frequency toble

Year /
Edr charts
[compound and comparitive]
Tirme series
Timetables

Yeﬂré

Frequency diagram
Frequency polygon
Pie charts

Calculating quantities from pie charts

?emr?

Scattergraphs
Stem & Leaf

Cumulative Frequency

Year 10

Histagrams
Box plots

Scattergraphs

Year 11

Recap of data

tislecding graphs, sampling bios
and guestionnaires

Probability scale

Probability os a fraction
(inc sum 1o 1)

Listing outcomes

complete probability spoce

Two-waoy Tables
Venn diograms
Experimental
[find P{outcome] from experiment]

Judge bias

Frequency frees
Probability tree diograms
[iIndependent only]
Set notation inc shading
Relative frequency
[use post dota to make

Comparisons with expected values

Probability frees {inc dependent)
Venn probability
[F out of a subset, not o whole]

Frobability tree dicograms
[independent only]
set notation inc shading
Relative frequency
[use past data to make
predictions]
Relative frequency graphs
Judge bias

Awerages and range
collect data in frequency table
Mode from frequency table

Complete data knowing averages
Mean from frequency table

Median from freq table

Complete grouped frequency
Estimate mean from grouped
frequency

Identify group containing median

Interpret cumulative frequency graph
[top 10% pass, etc)

Compare data sets using box plots
Problem solve with overages

Median from freq table

Recap Data Handling

?earTE

Conditional Probability
statistical Distributions
Statistical Hypothesis Testing
Staistical Sampling

Rationale

Cata visuahsations hove The power to
communicate information clearly.
Howevwver, they can also be
manipulated to mislead.
Understanding time senes graphs helps
students fo understand the concepts
of rate of change. which in turm
infroduces kinematics, financial rates
and denvative calculus,

Understanding probability was
perhaps inifially driven by gomes of
chance, but also has been used In
cryptography and cryptanalysis since
the 8th century.

Mow used in risk assessment and
modelling, in particular in finance, but
also in medicine, behavioural science
and bioclogy. It is key to understanding
quantum theory.

The anthmetic mean was developed
by astronomers in the Teth Century,
knowing that variance in their records
was more likely to be emrors in
measurement than the moon
changing size.
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Composite & Inverse - : Graphs of Trigonometric Direct and Inverse
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R21F | Combining Ratios G30F | Vectors R22F | EQuations for G31g | Application of
Proportionality Trigonometry

o) [ ) [ ) [ ) [ear) [oore coses

A30F | Factorising Quadratics | A29F | Non-Linear Graphs A28F | Simultaneous Equations | A27F | Rearranging Formulae
G29F Cons’fruchons, chle G28F | Enlargement & Similarity | S20F Surveys . : N31F | Bounds
Drawing, and Loci Questionnaires
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Adding / Subtracting : Quadratic Simultaneous ,
A30H Algebraic Fractions G27H | Circle Theorems A33H esions ky SuUssfulion A34H | Translating Graphs
A31H Multiplying / Dividing A32H Quadratic Simultaneous N27H | Bounds

Algebraic Fractions Equations Graphically
Year
G27H [A32H] [A33H] N27H [512] [st $T2 sl | [A34H

SHS
-

gy

Volume of Pyramids, Cumulative Frequency Trigonometry in non- .
2 Cones, Frustums I Histograms P2 Right Triangles Er] | MERnImEny
Density Completing the Square Trigonometry & -
G26H R20H Similarity in 3D A29H Quadratic Formula G23H Bearings R19H | Velocity/Time Graphs
G26H e : G24H vielumse opd SUITEIEE A28H | Equations of Circles G21H | Proofs of Congruence
Angles in Polygons Area of Prisms
G25H G24H ‘A28H I ‘G23H\ G22H [G21 H] [Rl 9H ‘GZOH
’ ST1
A24H | Factorising Quadratics | G19H | Negative Enlargement | R18H Reverse Percentage N26H IneiSNBIENIeN
Change Recurring Decimals N
. . . Conditional Solving Quadratics
A25H | Rearranging Formulae | R17H | Comparing Ratio S14H Probability A27H Graphically ST1
N24H | Surds AgeH |Forallela N25H | Prime Factor Form | S15H | AAYSrages from
Perpendicular Lines Grouped Data
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