
Year 9 - Indices and Standard Form: Journey of Knowledge

Context and Introduction to Unit: 

Students will learn how to perform various operations involving fractions.  These will involve improper fractions and mixed numbers.  Students 
will also learn the various index laws and how to simplify numbers with a similar base. Students will have to convert ordinary numbers into 
standard form and number in standard form back to ordinary numbers.  This will enable them to use various operations involving standard form. 

Prior knowledge (KS2/KS3)
Students should know how to use various operations with fractions.
Students should be able to write powers of 10 in index form and recognise and recall powers of 10, i.e. 102 = 100.
Students should recall the index laws.

CORE KNOWLEDGE AND SKILLS ABOVE AND BEYOND

Add and subtract mixed number fractions.

Multiply mixed number fractions; 

Divide mixed numbers by whole numbers and vice versa;

Find the reciprocal of an integer, decimal or fraction;

Understand ‘reciprocal’ as multiplicative inverse, knowing 
that any non-zero number multiplied by its reciprocal is 1 
(and that zero has no reciprocal because division by zero is 
not defined).

VOCABULARY

Add, subtract, multiply, divide, mixed, improper, 
fraction, decimal, indices, standard form, power, 
reciprocal, index

Assessment

Unit 1 MAP followed by 
Acceleration

WHERE NEXT?

Use of algebra involving fractions.

The bigger picture:
Personal development opportunities.
Career links.
RSE

Nurse and Scientist

Mathematician – John Nash





Year 9 - Indices and Standard Form: Journey of Knowledge
: Assessment PlanMAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 

are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering Excelling

Pupils can use index laws to 
simplify and calculate the 
value of numerical 
expressions.

Pupils must be have an 
understanding of and be able to 
recall the basics of :

Calculate combinations of indices, 
fractions and brackets

Use index laws to simplify expressions

Calculate with powers and roots

Estimate answers to calculations

Pupils must be able to recall the 
following content:

Calculate combinations of indices and 
brackets, including nested brackets

Use index laws to simplify expressions

Understand numbers written in index 
form that are raised to a power

Understand negative and zero indices
Use powers of 10

Understand numbers written in index 
form that are raised to a power

Understand negative and zero indices

Use powers of 10 and their prefixes

Pupils should be able to recall all the content 
in the knowledge journey and demonstrate 
application through the following:

Add and subtract mixed number fractions.

Multiply mixed number fractions; 

Divide mixed numbers by whole numbers and 
vice versa;

Find the reciprocal of an integer, decimal or 
fraction;

Understand ‘reciprocal’ as multiplicative 
inverse, knowing that any non-zero number 
multiplied by its reciprocal is 1 (and that zero 
has no reciprocal because division by zero is not 
defined).

Pupils should be able to recall all the 
content in the knowledge journey and 
extend to the following:

Understand how the sign of a power of 
a negative number changes the sign of 
the answer 

Understand when to insert square 
brackets and when to insert round 
brackets in a calculation

Understand numbers written in index 
form that are raised to a power

Understand negative and zero indices

Use powers of 10 and their prefixes

Understand how to calculate numbers 
in standard form, e.g. add or subtract 
two numbers in standard form, or 
multiply or divide two numbers in 
standard form.



Year 9 - Expressions, Functions and Formulae: 
Journey of Knowledge

Context and Introduction to Unit
In this unit pupils will learn about the differences between expressions and formulae. They will look closely at 
expressions and how to simplify then and then this will then lead in to the pupils being able to write an example of 
an expression and formula or use them to substitute in to. 
Prior knowledge (KS2 NC)
Pupils should be introduced to the use of symbols and letters to represent variables and unknowns in mathematical 
situations that they already understand, such as:  missing numbers, lengths, coordinates and angles, formulae in 
mathematics and science, equivalent expressions (for example, a + b = b + a).

CORE
KNOWLEDGE

ABOVE AND BEYOND

Expanding triple brackets.

Factorising quadratic expressions.

VOCABULARY

Expression 
Formula
Substitute 
Term
Simplify
Collect
Function machine
Input 
Output

Assessment

Unit 2 MAP followed by 
acceleration.

WHERE NEXT?

KS4 – Knowing the difference 
between equations, formulae 
and expressions then 
forming/solving.

The bigger picture:

Career link – Computer 
programmer

Mathematician: Sofia 
Kovalevskaya



Year 9 – Dealing with Data: 
Journey of Knowledge

Context and Introduction to Unit
In this unit pupils will learn about the  different ways to present statistical data. They will start by looking at how to 
calculate averages and range from a list and then move on to calculating these averages from a table. They will look 
closely at how to present the data in a variety of ways including as a scatter graph and stem and leaf diagram. 
Prior knowledge (KS2 NC)
Pupils both encounter and draw graphs relating two variables, arising from their own enquiry and in other subjects.
Pupils know when it is appropriate to find the mean of a data set.
In lower KS3 pupils have also looked at calculating all averages from a set of data.

CORE KNOWLEDGE ABOVE AND BEYOND

Explain statistical bias and the impact of a sample size

Read and interpret back to back stem and leaf 
diagrams

VOCABULARY

Range 
Median
Mean
Mode
Frequency
Correlation
Data
Stem and leaf
Table
Primary
Secondary
Bias

Assessment

Unit 3 MAP followed by 
acceleration.

WHERE NEXT?

KS4 – Calculating the mean from 
a grouped frequency table and 
linking averages more to the 
context of the question that 
they have been given the data 
for.

The bigger picture:

Career link:
Sports coach/analyst

Mathematician: William 
Spearman





Year 9 – Dealing with Data: Assessment Plan
MAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  The scores will be recorded and used to contribute towards grades which 
are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering Excelling

Pupils have basic knowledge 
of ordering a set of integers 
and decimals.

Pupils must be have an 
understanding of and be able to 
recall the basics of :

Calculating the mode, median, mean 
and range from a list of data

Naming the different types of 
correlation

Use a data collection sheet

Pupils must be able to recall the 
following content:

Drawing a stem and leaf diagram

Reading information from a scatter 
graph

Explain the difference between primary 
and secondary data

Design a questionnaire

Pupils should be able to recall all the content 
in the knowledge journey and demonstrate 
application through the following:

Calculating the mean from a frequency table

Criticise a questionnaire

Calculate the mean from a grouped frequency 
table

Pupils should be able to recall all the 
content in the knowledge journey and 
extend to the following:

Calculate the mean from a grouped 
frequency table

Explain statistical bias and the impact 
of a sample size

Read and interpret back to back stem 
and leaf diagrams

Pupils should also be able to use all 
vocabulary on the knowledge journey 
independently and in context.



Multiplicative Reason: Journey of Knowledge
Context and Introduction to Unit
Pupils will have previously studied transformations and scale factors which also links to decimals, fractions and 
percentages.  They will have a basic understanding of proportion through looking at best buy problems.  

Prior knowledge
Pupils should be able to find a percentage of an amount and relate percentages to decimals.
Pupils should be able to rearrange equations and use these to solve problems. 
Pupils should know speed = distance/time, density = mass/volume.

CORE KNOWLEDGE ABOVE AND BEYOND

Understand that solving problems involving the 
comparison of compound measures or constant rates 
may require changing units
Understand why a speed given (or calculated) may (or 
may not) be an average speed
Understand how to distinguish between situations 
where quantities are in direct, inverse or not 
proportional at all 
Apply understanding of inverse proportion to 
compound measure

VOCABULARY

ratio, proportion, best value, proportional 
change, compound measure, density, mass, 
volume, speed, distance, time, density, mass, 
volume, pressure, acceleration, velocity, 
inverse, direct

Assessment

Unit 4 MAP followed by 
acceleration.

WHERE NEXT?

Unit 15: Constructions: 
Triangles, Nets, Plan and 
Elevation, Loci, Scale 
Drawings and Bearings

The bigger picture:

Mathematician: Dorothy Vaughn 

Pharmacist   
Model Designer





Year 8 – Multiplicative Reason: Assessment Plan
MAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 
are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering Excelling

Pupils have basic knowledge

Enlarge 2D shapes using a 
positive whole number scale 
factor and centre of 
enlargement

Pupils must be have an 
understanding of and be able to 
recall the basics of :

Find the centre of enlargement by 
drawing lines on a grid

Enlarge 2D shapes using a positive 
whole number scale factor and 
centre of enlargement

Find the centre of enlargement by 
drawing lines on a grid

Pupils must be able to recall the 
following content:

Calculate percentage change

Solve best-buy problems

Understand that the scale factor is the 
ratio of corresponding lengths

Enlarge 2D shapes using a negative 
whole number scale factor

Enlarge 2D shapes using a fractional 
scale factor

Pupils should be able to recall all the content 
in the knowledge journey and demonstrate 
application through the following:

Find an original value using inverse operations
Calculate percentage change

Solve problems using compound measures

Solve problems using constant rates and 
related formulae

Solve problems involving inverse proportion

Pupils should be able to recall all the 
content in the knowledge journey and 
extend to the following:

Understand that solving problems 
involving the comparison of compound 
measures or constant rates may 
require changing units

Understand why a speed given (or 
calculated) may (or may not) be an 
average speed

Understand how to distinguish 
between situations where quantities 
are in direct, inverse or not 
proportional at all 

Apply understanding of inverse 
proportion to compound measures



Year 9 - Constructions: Journey of Knowledge

Context and Introduction to Unit: 

In constructions and scale drawings students learn how to construct triangles and elevation drawings to scale.  As learning progresses they 
explore how to bisect lines and angles as in introduction to Constructing Loci at GCSE. 

Prior knowledge (KS2/KS3)
know angles are measured in degrees: estimate and compare acute, obtuse and reflex angles
draw given angles, and measure them in degrees (°)
Know names and angle properties of specific triangles
Know metric conversions 

CORE KNOWLEDGE AND SKILLS ABOVE AND BEYOND

Constructing accurate scale diagrams (including triangles) 
in a strategy for solving problems involving finding sizes of 
angles and unknown lengths

VOCABULARY

Construction
Loci
Vertex
Perpendicular
Bisect
Equidistant
Protractor
Compass

Assessment

Unit 5 MAP followed by 
acceleration.

WHERE NEXT?

KS4 – Loci
KS4 - proving similarity and 
congruence

The bigger picture:
Personal development opportunities.
Career links.
RSE

Architect and Design
Mathematician: Hypatia







Year 9 - Constructions: Journey of Knowledge
: Assessment PlanMAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 

are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering

Pupils can use index laws to 
simplify and calculate the 
value of numerical 
expressions.

Construct with a protractor

Pupils must have an understanding 
of and be able to recall the basics of 
:

Use scales on maps and diagrams

Construct and draw accurate scale 
diagrams

Pupils must be able to recall the 
following content:

Make accurate constructions of angle 
bisectors, perpendicular bisectors using 
drawing equipment

Construct accurate triangles

Construct accurate nets of solids 
involving triangles

Pupils should be able to recall all the content in the knowledge journey and demonstrate 
application through the following:

Construct accurate angles of 45°, 30°, 60° based on known constructions of perpendicular 
bisector, angle bisector and equilateral triangle

Use scale diagrams to solve problems

Constructing accurate scale diagrams (including triangles) in a strategy for solving 
problems involving finding sizes of angles and unknown lengths



Year 9 - Sequences, Inequalities, Equations and Proportion: Journey of Knowledge
Context and Introduction to Unit: 
Learners consolidate their understanding of  arithemetic sequences and derive formulas for geometric sequences.
Students learn how to represent inequalities on a number line and solve an inequation using the balance method.
Students construct and solve equations using fractions and powers
Students derive formulae based on direct and inversely proportional arguments

Prior knowledge (KS2/KS3)
Balancing equations, forming equations
Term to term rules, position to term rules
Number lines
Operations with fractions

CORE KNOWLEDGE AND SKILLS ABOVE AND BEYOND

plot inequalities graphically
Represent geometric sequences graphically

VOCABULARY

Quadractic sequence
Inequality
Direct proportional
Inversely proportional

Assessment

Unit 6 MAP followed by 
acceleration.

WHERE NEXT?

KS4 simultaneous equations
Rate of change and acceleration

The bigger picture:
Personal development opportunities.
Career links.
RSE
Bakers and Chemists
Mathematician: Joan Clark





Year 9 - Sequences, Inequalities, Equations and Proportion: Journey of Knowledge
: Assessment PlanMAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 

are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering

Pupils can use index laws to simplify and calculate 
the value of numerical expressions.

Use the nth term to generate an arithmetic 
sequence

Recognise geometric sequences

Recognise quadratic sequences

Pupils must have an understanding of and be 
able to recall the basics of :

Find and use the nth term of an arithmetic 
sequence

Represent inequalities on a number line

Find integer values that satisfy an inequality

Pupils must be able to recall the following 
content:

Derive formula for position to term rule of 
quadratic sequences

Satisfy single inequalities by balancing

Pupils should be able to recall all the content in 
the knowledge journey and demonstrate 
application through the following:

Satisfy two or more inequalities by balancing

Construct and solve equations including fractions 
or powers

Write formulae connecting variables in direct or 
inverse proportion

display regions graphically that satisfy inequalities

Use algebra to solve problems involving direct or 
inverse proportion



Year 9 - Circles, Pythagoras & Prisms: Journey of Knowledge
Context and Introduction to Unit: 
Students are guided through the discovery of Pythagoras’ Theorem. They use Pythagoras’ Theorem to find the hypotenuse and shorter side of 
any right-angled triangle. Students learn how to calculate the circumference and area of circles both as decimals and in terms of π.  Learning 
progresses from 2D circles to finding the total surface area and volume of cylinders. Students learn how to estimate solutions by rounding and 
finding the limits of accuracy of rounded numbers.  As learning progresses they are challenged to calculate the upper and lower bounds in 
calculations

Prior knowledge (KS2/KS3)
Area formulas, metric conversions
rounding to significant figures

CORE KNOWLEDGE AND SKILLS ABOVE AND BEYOND
Set up and solve equations using volumes of prisms
Work to appropriate degrees of accuracy

VOCABULARY

Volume
Cuboid
Prism
Cross section
Circumference
Semi-circle
Perimeter
Hypotenuse
Opposite
Adjacent
Square number
Square root

Assessment

Unit 7 MAP followed by 
acceleration.

WHERE NEXT?

KS4 volumes of cones and spheres
KS4 Trigonometry

The bigger picture:
Personal development opportunities.
Career links.
RSE
Surveyor

Mathematician: Pythagoras





Year 9 - Circles, Pythagoras & Prisms: Journey of Knowledge
: Assessment PlanMAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 

are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering

Pupils can use index laws to simplify and calculate the 
value of numerical expressions.

Calculate the circumference of a circle

Estimate calculations involving pi (p)

Pupils must have an understanding of and 
be able to recall the basics of :

Solve problems involving the 
circumference of a circle

Calculate the area of a circle

Find the length of an unknown side of a 
right-angled triangle

Pupils must be able to recall the following content:

Solve problems involving the area of a circle

Solve problems involving right-angled triangles

Calculate the volume and surface area of a right prism

Pupils should be able to recall all the 
content in the knowledge journey and 
demonstrate application through the 
following:

Calculate the volume and surface area of a 
cylinder

Convert between m3, cm3 and mm3

Find the lower and upper bounds for a 
measurement

Calculate percentage error intervals



Year 9 - Graphs: Journey of Knowledge

Context and Introduction to Unit: 
Students learn how to plot and derive the equation of straight line graphs in the form y = mx + c.  Learning progresses on from this to 
find the equation of parallel and perpendicular lines in the form ax + by +c = 0. Students then go on plot quadratic, cubic, reciprocal 
and exponential graphs.

Prior knowledge (KS2/KS3)
Recognise and describe linear number sequences, including those involving fractions and decimals, and find the term-to-term rule.
Generate and describe linear number sequences.
Rearranging formula

CORE KNOWLEDGE AND SKILLS ABOVE AND BEYOND

Draw cubic graphs, recognise their features and distinguish 
between them and linear or quadratic graphs

VOCABULARY

Intercept
Gradient
y-intercept
Linear
Parallel
Perpendicular
Substitute
Reciprocal

Assessment

Unit 8 MAP followed by 
acceleration.

WHERE NEXT?

KS4 graphs circles and non linear 
functions

The bigger picture:
Personal development opportunities.
Career links.
RSE
Construction Worker
Mathematician: Sophie Germain





Year 9 - Graphs: Journey of Knowledge
: Assessment PlanMAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 

are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering

Pupils can use index laws to 
simplify and calculate the 
value of numerical 
expressions.

Draw a graph from its 
equation, without working 
out points

Pupils must have an understanding 
of and be able to recall the basics of 
:

Write the equation of a line in the 
form y = mx + c

Compare graph lines using their 
equations

Solve simultaneous equations by 
drawing graphs

Pupils must be able to recall the 
following content:

Write the equation of a line parallel to 
another line

Draw graphs with equations in the form 
ax+ by = c

Understand the relationship between 
the gradients of perpendicular lines

Rearrange equations of graphs into the 
form y = mx + c

Draw graphs with quadratic equations in 
the form y = x2 

Pupils should be able to recall all the content in the knowledge journey and demonstrate 
application through the following:

Write the equation of a line perpendicular to another line

Solve problems using simultaneous equations

Interpret graphs of quadratic functions

Draw and interpret graphs showing inverse proportion

Draw and interpret non-linear graphs



Year 9 - Probability: Journey of Knowledge

Context and Introduction to Unit: 
Students learn how to measure the likelihood of an event happening using keywords, fractions, decimals and percentages.  Later, 
learning progresses on to calculating a sample space to find the probability of two or more events.
Students learn how to calculate the probability of an event happening using sample space and Venn Diagrams.

Prior knowledge (KS2/KS3)
compare and order fractions whose denominators are all multiples of the same number
identify, name and write equivalent fractions of a given fraction, represented visually, including tenths and hundredths

CORE KNOWLEDGE AND SKILLS ABOVE AND BEYOND

Understand that Venn diagrams represent sets of data that 
are not mutually exclusive, and allow us to calculate 
probability of P(A and B) when A and B are not mutually 
exclusive
Begin to understand that when A and B are not mutually 
exclusive, P(A) + P(B) counts the intersection of A and B 
twice

VOCABULARY

Probability
Two way table
Venn diagram
Probability tree
Experimental probability
Theoretical probability

Assessment

Unit 9 MAP followed by 
acceleration.

WHERE NEXT?

KS4 probability trees

The bigger picture:
Personal development opportunities.
Career links.
RSE
Meteorology

Mathematician: Owain Wyn Evans





Year 9 - Probability: Journey of Knowledge
: Assessment PlanMAPs – Pupils will complete WOW zone tasks in lessons as well as end of topic tests.  This scores will be recorded and used to contribute towards grades which 

are reported home.

Summative assessment – The knowledge from this unit will be tested as part of a 1 hour P2S exam which will be based on a combination of units covered in the 
assessment window.

Assessment Milestones

Emerging Developing Securing Mastering

Pupils can use index laws to 
simplify and calculate the 
value of numerical 
expressions.

Identify mutually exclusive 
outcomes and events

Pupils must have an understanding 
of and be able to recall the basics of 
:

Work out the probabilities of 
mutually exclusive outcomes and 
events

Understand that 'A' and 'not A' are 
mutually exclusive and so P(A) + 
P(not A) = 1

Decide if a game is fair

Pupils must be able to recall the 
following content:

Calculate estimates of probability from 
experiments

List all the possible outcomes of one or 
two events in a sample space diagram
Decide whether a dice or spinner is 
unbiased

Show all the possible outcomes of two 
events in a two-way table

Calculate probabilities from two-way 
tables

Pupils should be able to recall all the content in the knowledge journey and demonstrate 
application through the following:

Understand the importance of knowing whether events are mutually exclusive before 
attempting to work out P(A or B)

Draw Venn diagrams

Calculate probabilities from Venn diagrams

Understand that Venn diagrams represent sets of data that are not mutually exclusive, 
and allow us to calculate probability of P(A and B) when A and B are not mutually 
exclusive

Begin to understand that when A and B are not mutually exclusive, P(A) + P(B) counts the 
intersection of A and B twice



Comparing Shapes: Journey of Knowledge

Context and Introduction to Unit
In this unit pupils will learn about the definitions of similar and congruent and how they are different. Pupils will 
look at calculating a scale factor and then using this to calculate a missing length of a given shape.
They will then look at triangles and trigonometry. 

Prior knowledge (KS2 NC)
Pupils describe the properties of shapes and explain how unknown angles and lengths can be derived from known 
measurements.

CORE KNOWLEDGE ABOVE AND BEYOND

Using scale factors linked to volume and surface area.

VOCABULARY
Similar
Congruent
Side
Angle
Length
Sine
Cosine 
Tangent 
Triangle
Opposite
Adjacent
Hypotenuse

Assessment

Unit 10 MAP followed by 
acceleration.

WHERE NEXT?

KS4 – Similar shapes looking at the 
ratio between area and volume 
and the scale factors that link 
them.

Shapes with algebraic dimensions  
linking to solving equations.

The bigger picture:

Career link – Nurses (interpreting 
CAT & MRI scans)

Mathematician: Al-Battani
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https://en.wikipedia.org/wiki/Arabic_language
https://en.wikipedia.org/wiki/Latinization_(literature)
https://en.wikipedia.org/wiki/Al-Battani#cite_note-4
https://en.wikipedia.org/wiki/Islamic_astronomy
https://en.wikipedia.org/wiki/Astrologer
https://en.wikipedia.org/wiki/Islamic_mathematics
https://en.wikipedia.org/wiki/Raqqa
https://en.wikipedia.org/wiki/Astronomy_in_the_medieval_Islamic_world
https://en.wikipedia.org/wiki/Geocentric_model
https://en.wikipedia.org/wiki/Ptolemy
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