
Knowledge Organiser Energy year 9
Kinetic energy-Energy of a moving object 
due to its motion. Joules, J
Mass-The quantity of matter in an object. 
Kilograms, kg
Elastic potential energy-Energy stored in 
an elastic object  when work is done to 
change its shape. Joules, J
Gravitational potential energy-The energy 
of an object due to its position in a 
gravitational field. Joules, J
Power- Energy transferred every second. 
Watts, W
Work done- Energy transferred by a 
force. Joules, J
System- an object or group of objects.
An open system- energy is transferred 
between stores or to the surroundings.
A closed system - no energy can escape to 
or enter from the surroundings.
Conduction-The transmission of 
heat through a solid substance from 
a region of high temperature to 
lower temperature.
Infrared radiation- Electromagnetic waves 
in between visible light and microwaves in 
the electromagnetic spectrum.
Insulator- A substance that is a poor 
conductor of heat and electricity. This is 
due to a lack of mobile electrons.
Insulation- materials that are 
good insulators and are used to keep 
you warm (clothes).
Non-renewable energy- it will run out; we 
are using it at a greater rate than it is 
produced.
Renewable energy- energy from 
natural sources that is always being 
replenished so it never runs out.
Biofuel- is any fuel taken from a living 
or recently living organism. Animal waste 
is an example.
Nuclear fuel- substance used in 
nuclear reactors that releases energy due 
to nuclear fission.

Energy can be transferred to and from different 
stores by:
Heating
Energy is transferred from one object to 
another object with a lower temperature.
Waves
Waves (e.g. light and sound waves) can transfer 
energy by radiation.
Electricity
When an electric current flows it can transfer 
energy.
Forces
Energy is transferred when a force moves or 
changes the shape of an object.

Energy stores

Energy transfers

Kinetic Energy an object has because it is moving

Gravitational 
potential

Energy an object has because of its height above the 
ground

Elastic 
potential

Energy an object has when it is stretched of compressed

Thermal (or 
internal)

Energy an object has because of its temperature ( the 
total kinetic and potential energy of the particles in the 
object)

Chemical Energy that can be transferred by chemical reactions 
involving foods, fuels and the chemicals in batteries

Nuclear Energy stored in the nucleus of an atom

Magnetic Energy a magnetic object has when it is near a magnet or 
in a magnetic field

Electrostatic Energy a charged object has when it is near another 
charge object

The kinetic energy of a moving 
object. The faster it moves the 
greater the kinetic energy.

kinetic energy, in joules, J

When an object is off the surface 
of the Earth it has a store of 
potential energy.

Kinetic energy:

Work done= energy transferred

The amount of energy stored in a stretched
Or compressed spring or elastic material is 
called elastic potential energy.

The store of energy in food, batteries, petrol etc.

Power is defined as the rate at which energy is 
transferred or the rate at which work is done. It has 
the unit W.

Gravitational potential energy:

Work done:

Elastic energy:

Power:

Chemical energy:

Energy cannot be created, or destroyed-it 
can only be transferred usefully, stored 

or dissipated.

The law of conservation of energy:



Knowledge Organiser Energy year 9

The main ways we use the Earth’s energy resources are:
• Generating electricity
• Heating
• Transport
The energy resources are either renewable or non-renewable.

Energy resources key information

Energy resources:

Heat energy or better vocabulary, thermal energy, transfers from hot to cold.

Thermal energy can transfer in 3 ways:
1. Conduction- when a solid is heated, the particles vibrate and collide more. 

Energy is transferred.

• Metals
• Free / delocalised electrons
• Increase kinetic energy
• Collisions
• Heat/ thermal energy transferred

2. Convection- in a fluid (liquid or gas).

3. Radiation- Infrared radiation is how thermal energy transfers as a wave. 
This can happen in a vacuum, an area where there are no particles.
All objects emit (give out) and absorb (take in) IR. The higher the 
temperature of the object the more IR it emits. A good absorber of IR is 
also a good emitter.
Insulation is a way of reducing thermal energy transferring.

Non- renewable Renewable

Are not replaced as quickly as they 
are used

Can be replaced at the same rate 
as they are used

Will eventually run out Will not run out

Examples are fossil fuels and 
nuclear fission

Examples are solar, wave, wind, 
geothermal, biofuel and 
hydroelectric.

Non- renewable:
• Coal
• Oil
• Gas
• Nuclear

Renewable:
• Wind turbines • Wave
• Biofuel • Tidal
• Solar panels • Geothermal
• Hydroelectric power station

Insulating buildings:
Heating bills are expensive and so it is important 
to reduce heat loss from buildings.
Some factors that affect the rate of heat loss 
from a building are:
1. Th thickness of its walls and roof
2. The thermal conductivity of its walls and roof
3. Lower thermal conductivity = lower rate of 

heat loss
The thermal conductivity of the walls and roof can 
be reduced by using thermal insulators. A material 
with a low thermal conductivity. The rate of 
energy transfer through an insulator is low.
Your winter coat is another example of an 
insulator.

Heat transfers:



Knowledge Organiser Describing forces and motion year 9

Key vocabulary:
• Vector- has magnitude 

and direction
• Scalar- magnitude only
• Magnitude- size
• Displacement- distance 

in a direction
• Newton- unit of force
• Driving force forwards 

force from an engine
• Friction- a force that 

acts when two 
surfaces are in 
contact

• Resultant force- a 
single force with the 
same effect as all of 
the forces acting

• Balanced forces-
forces are the same 
size and opposite 
direction

• Unbalanced forces-
the force on one side 
is not the same side as 
the force on the other 
side

• Weight- downwards 
force when gravity 
acts on an objects 
mass

• Air resistance-
friction between air 
and another object

• Stretching 
force (tension) a force 
applied to a string or 
a rope

• Gravity- 9.8N/kg on 
Earth

• Moments- a turning 
force

Forces
Forces are everywhere and anywhere that two objects
are interacting. Whenever you push, pull, stretch, squash, 
lift or throw an object, you are exerting a force.
Forces can act to change the speed of an object, 
the direction it is moving in, or its shape.
Contact forces:
• Friction
• Air resistance
• Tension
• The normal contact force
Non- contact forces:
• Magnetism
• Gravitational force
• Electrostatic force

Speed and Velocity
Speed is a scalar quantity; it is how fast something 
travels, it has the unit m/s.
Velocity is a vector quantity. It is speed in a given 
direction, it has the unit m/s.
Distance is a scalar quantity, and it is how far something 
has travelled and has the unit m.
Displacement is a vector quantity, and it is distance in a 
direction. If an object returns to its starting point the 
displacement is zero.

Speed= distance/ time
(m/s) (m) (s)

Typical speeds of people:
• walking ~ 1.5 m/s
• running ~ 3 m/s
• cycling ~ 6 m/s

Distance time graphs
The gradient on a distance time graph represents the 
speed.
A-B shows constant speed as it is a straight line
B-C shows the object is stationary as the distance is not 
changing
C-D is also constant speed but as the gradient is steeper is 
a greater constant speed

Resultant force
A resultant force is a single force that has the same effect 
as all the forces acting.
Balanced forces- Same size and opposite direction
Unbalanced forces- The movement depends on the size and 
direction of the resultant force.

Balanced forces, resultant force is zero:

• objects at rest remains stationary

• object moving keeps moving at a constant speed

Unbalanced forces:

• Depends on the size and direction of the resultant force

Work done
Work is done by a force when an object is moved a distance. 
Work done is energy transferred and has the unit joules, J.

Moment
A force or system of forces may cause an object to turn. 
A moment is the turning effect of a force. Moments act about a 
point in a clockwise or anticlockwise direction. The point chosen 
could be any point on the object, but the pivot - also known as 
the fulcrum - is usually chosen.

moment of a force = force × distance

(Nm) (N) (m)



Presentation plates and ideas:
Select plates/stands and dishes that will showcase your 
dishes.  Think about how the dishes will allow you to plate 
up and the ease in which the customer will be able to select 
the dishes to eat. 

KEY VOCABULAR

Fine Dining Caters to an upscale clientele 
and provides the highest 
quality of food. A fine dining 
restaurant has a formal 
atmosphere, is almost 
always a sit down restaurant, 
and has a

Afternoon tea Afternoon Tea is a tea-
related ritual, introduced in 
Britain in the early 1840s. It 
evolved as a mini meal to 
stem the hunger and 
anticipation of an evening 
meal at 8pm.

Presentation 
techniques

Techniques used to make 
food look more attractive 
and appetising. 

Creaming 
method

Cake making method where 
the butter and sugar is 
mixed together first, then 
the egg added and then the 
flour folded in gently 

All-in one 
method 

Cake making method where 
all the ingredients are 
whisked together.

Finger sandwich Sandwich that is easy to 
handle and can be eaten in 
two-three bites. 

Egg wash A beaten egg is used to 
brush the top of bread/ 
pastry prior to baking. 

POINTS TO CONSIDER

Skills of staff Dishes can only be put on the menu if the staff have the skills to 
produce them. 

Themes If there is a theme to the menu every element of the dish on the 
menu must fit with that theme. As this is what the customer will 
expect.

Seasonality Seasonal foods that foods that are grown naturally in the in each 
season e.g. asparagus in spring, pumpkin in autumn. 

Ingredients/e
quip ment
available 

Dishes can only be put on the menu if the kitchen have the 
ingredients and equipment available to make those dishes

Types of 
customer

Different customers will have different needs and requirements 
from a product: Customers are people who purchase and/or 
consume the product. 

Piping Using piping bags and different nozzles to create different patterns 
using buttercream/ fresh cream or meringue by squeezing the 
filled bag.

Modelling Use fondant icing to create shapes for decoration

Feathering Where you cover your baked item with one colour of icing and 
then pipe thin parallel lines using a different coloured icing. Then 
you drag a skewer through the lines to create a wavy effect. 

Lattice Criss-crossing pattern of strips. Weaving lines of pastry over and 
under other strips of pastry. 

Glazing Coating of food such as bread or pastry before baking used egg, 
milk or another liquid to create an attractive finish 

Crimping Crimping the edges of pastry not only looks pretty but it helps keep 
the filling inside. 

Positioning The way you position the food on a plate can dramatically alter it’s 
appearance. Centre foods that are the same shape as the plate. 

YEAR 9 Afternoon Tea SKO SPRING TERM



Remember that this does not need to be in written format BUT 
photographs of displays, printouts from the computer, leaflets, etc. 
must be produced as evidence that you have carried out the 
research or investigation. Answer the following questions using the 
internet to find out:

What is afternoon tea? 
·Where does it originate from? · What time is it eaten?
· How is it served? What beverages are served with 

afternoon tea?
· How much does it cost for 2 people to eat afternoon tea 
at e.g. Betty's or Harvey Nichols? 
· How is afternoon tea presented? 
· What does it look like? 
· Consider the nutritional content of afternoon tea 
products. Analyse the nutritional content of a few items . 
Use bbcgoodfood.com (i.e. Mini quiche, ham and mustard 
sandwich, profiteroles). Comment whether these products 
are high in fat, salt, sugar, low in fibre, contain 
vitamins/minerals/protein are a carbohydrate etc. 
· How are the products decorated? 
· Draw a mind map of different dishes that could be 
served. 
· Produce a table of suitable recipes you could make for 
the task. 
· List the level of skill; high, medium or basic. 
· Make an image board to show recipe ideas. 
· Trial and test recipes in practical lessons. 
· Watch demonstrations of recipes. 
· Carry out a survey of varieties of products available for 
sale. Record your results in a table. 
· Taste testing of different dishes suitable for afternoon 
tea. 
· Make a fact file or information leaflet that could be used 
in a Hotel or restaurant to promote afternoon tea

JUSTIFICATION AND REASONS FOR CHOICE Research recipes and choose what you will make in the practical session. Remember the practical 
carries the most marks so make sure your choice is: • Suitable for the brief – each recipe must be suitable for afternoon tea. • You have the time, 
skill and equipment to make. • Recipes show a variety of colour, texture and flavours. • Show skills which reflect your ability.

Year 9 Spring Food RESEARCH REASONS FOR CHOICE

Higher Level Skills: · Pastry making – short crust, pate sucre, choux · Roux based sauces · Meringues and pavlovas · Meat and fish cookery (using 
high risk foods) · Decorated cakes and gateaux · Rich yeast doughs including pizza, shaped bread rolls. · Complex accompaniments and garnishes 
e.g. piping cream, coulis sauce, vegetable accompaniments.

Medium Level Skills: · Puff pastry items that need shaping but use readymade pastry · Vegetable and fruit dishes requiring even sizes · Cheesecakes 
and similar desserts · Simple sauces e.g. red wine sauce · Simple cakes, biscuits, cookies and scones · Complex salad with a homemade dressing 
such as mayonnaise

Basic Skills: · Crumbles · Sandwiches · Pizza with readymade base · Jacket potatoes · Simple salads · Assembling products e.g. using prepared sauces, 
bought meringue nests etc.

JUSTIFICATION AND REASONS FOR CHOICE  Create a table with your 4 chosen dishes in. List the skills and cooking methods for each product. Write 
an introduction to the dishes you are going to make. Did you trial any of these dishes? 

Dish Skills Cooking methods

Victoria sandwich 
cake

Creaming method 
Decorating, piping

Baking

Strawberry Gateau Whisking method, 
fruit preparation, 
piping cream and 
making chocolate 
curls.

Baking and 
chilling.

Stilton & 
vegetable quiche

Shortcrust pastry, 
making custard, 
vegetable 
preparation.

Baking and sauté.

Shortbread 
biscuits

biscuit made by 
the rubbing in 
method

baking.

Write a paragraph for each product you are making. Explain why you are making the 
product, and how it is suitable for afternoon tea. i.e. Victoria Sandwich Cake Read the 
examples below and tailor these to your dish. This dish shows a variety of colours; 
state the colours used in each dish. I have trialled this dish so I know how long it will 
take to make/I know what it will look lke. This dish is nutritionally balanced (contains 
carbohydrates, protein, vitamins and minerals, is low in salt, low in fat) This dish 
shows a variety of textures; chewy, crunchy, soft, crisp etc. This dish will demonstrate 
a range of skills such as….(creaming, pastry making, whipping, proving) This dish 
shows a variety of flavours. · Cost – state how economical the dishes chosen are. Use 
of staple or store cupboard ingredients, ingredients which are in season etc. ·This 
dish can be made in time available. This dish look attractive with accompaniments 
and/or garnishing. This dish is saleable – customers in restaurant would want to buy 
them. This dish is easy to portion control and to serve. State how you will portion 
dishes; use of spoons, ladles etc. This dish would be suitable for making in bulk. This 
dish can be chilled/frozen for use another time. Chilled at 1-5GC and frozen at -18GC. 
Make a menu card to show the dishes you are making. Present attractively. You will 
need to display this with your food during the practical .



Year 9 Cells and Organisation 2A
Knowledge Organiser

Animal and Plant Cells

chloroplast     chromosome cytoplasm      
eukaryotic   prokaryotic  resolution   ribosome  

Animal and plant cells are eukaryotic cells. They have 
genetic material (DNA) that forms chromosomes and is 
contained within a nucleus.

Bacteria have the following 
characteristics:
• Single-celled
• No nucleus – have a single 

loop of DNA
• Have small rings of DNA 

called plasmids
• Smaller that eukaryotic 

cells

Bacterial cells Comparing sub-cellular 
structures

Microscopes

I

A M

Specialised cells

Bacteria



Year 9 Cells and Organisation 2A
Knowledge Organiser

Diffusion Osmosis Active Transport

D
ef

in
it

io
n The spreading out of particles, 

resulting in a net movement 
from an area of higher 
concentration to an area of 
lower concentration.

The diffusion of water 
from a dilute solution 
to a concentrated 
solution through a 
partially permeable 
membrane.

The movement of particles 
from a more dilute solution 
to a more concentrated 
solution using energy from 
respiration.

M
ov

em
en

t 
of

 p
ar

ti
cl

es Particles move down the 
concentration gradient – from 
an area of high concentration 
to an area of low 
concentration.

Water moves from an 
area of lower solute 
concentration to an 
area of higher solute 
concentration.

Particles move against the 
concentration gradient –
from an area of low 
concentration to and area of 
high concentration.

En
er

gy
 

re
qu

ir
ed

? No – passive process No – passive process Yes – using energy released 
during respiration

Ex
am

pl
es

Humans:
• Nutrients in the small 

intestine diffuse into the 
blood in the capillaries 
through the villi.

• Oxygen diffuses from the 
air in alveoli into the blood 
in the capillaries. Carbon 
dioxide diffuses from the 
blood in the capillaries into 
the air in the alveoli.

• Urea diffuses from cells 
into the blood for 
excretion by the kidney.

Fish:
• Oxygen from water passing 

over the gills diffuses into 
the blood in the gill 
filaments.

• Carbon dioxide diffuses 
from the blood in the gill 
filaments into the water.

Plants:
• Carbon dioxide used for 

photosynthesis diffuses 
into leaves through the 
stomata.

• Oxygen produced during 
photosynthesis diffuses 
out of the leaves through 
the stomata

Plants:
Water moves osmosis 
from a dilute solution in 
the soil to a 
concentrated solution 
in the root hair cell.

Humans:
Active transport allows 
sugar molecule to be 
absorbed from the small 
intensive when the sugar 
concentration is higher in 
the blood than in the small 
intensive. 

Plants:
Active transport is used to 
absorb mineral ions into the 
root hair cells from more 
dilute solutions in the soil.

Factors that affect the rate of diffusion

1) Concentration 
gradient

The steeper the 
concentration 
gradient the 
faster the rate of 
diffusion.

2) Temperature

The higher the 
temperature, the 
faster the rate of 
diffusion.

3) Surface area 
of the membrane

The larger the 
membrane surface 
area the faster the 
rate of diffusion.

Adaptations for exchanging substances

Single-celled organisms have a large surface area-to-volume ratio. This 
allows enough molecules to move across their cell membranes to meet 
their needs.

Multicellular organisms have a small surface area-to-volume ratio. This 
means they need specialized organs systems and cells to be transported 
into and out of their cells.

Exchange surfaces work most efficiently when they have a large surface 
area, a thin membrane, and a good blood supply.

concentration    partially permeable membrane    passive process
gradient    stomata     urea      villi      capillaries      alveoli

diffusion     active transport     dilute  



Year 9 Using a microscope
Knowledge Organiser

Microscopes

I

A M

Parts of a microscope

Using a microscope
1. Clip slide onto the stage
2. Ensure the lowest powered objective 
lens is over the slide.
3. Use the coarse adjustment knob to 
bring the stage up just below the lens.
4. Look down the eye piece and gradually 
move the stage downwards using the 
coarse adjustment knob. Stop when the 
image is roughly in focus.
5. To bring the image into focus adjust 
the fine adjustment knob until a clear 
image is obtained.
6. To observe the image with a higher 
magnification, change the objective lens 
to a higher power and readjust the stage 
using the coarse and fine adjustment 
knobs.

Making an onion slide

Conversions
To convert micrometres into millimetres 
you should divide the measurement by 
1000.
To convert millimetres into 
micrometres you should multiply the 
measurement by 1000.

Calculations

magnification = image size / actual size

actual size = image size / magnification

image size = actual size x magnification

total magnification = eye piece x objective



Pure and impure substances
Knowledge Organiser

All substances are made of atoms. An atom is the smallest part of an 
element that can exist. 
Atoms are very small, having a radius of about 1 x 10-10m. The radius 
of the nucleus us less than 1/10000 of that of the atom.
In an atom, the number of electrons is equal to the number of 
protons in the nucleus, Atoms have no overall electric charge.

Atomic Number and Mass Number
The number of protons in an atom of an element is its atomic number. 
All atoms of a particular element have the same number of protons.
The sum of the protons and neutrons in an atom is its mass number.
Electronic structure
The electrons in an atom occupy the lowest available energy level. The 
electronic structure can be represented by numbers or by a diagram. 
For example, the electronic structure of carbon (above) is 2,4. 

Atoms

Particle Relative Mass Relative Charge

Proton 1 +1

Neutron 1 0

Electron Very small -1

Elements are substances that only contain one type of atom. These 
are represented by chemical symbols, e.g. O  represents oxygen. 
There are about 100 different elements on the periodic table.
Compounds are formed when two of more different elements 
chemically bond together, in fixed proportions. Compounds can only 
be separated by chemical reactions.
Mixtures consist of two or more elements or compounds not 
chemically combined together. Mixtures can be separated by 
physical processes.

Elements, compounds and mixtures

Filtration Distillation Evaporation

Separating techniques

Development of the atomic model

atom atomic number compound     electron      mass number       neutron      nucleus      proton     element   

Scientist Period Discovery Model

John 
Dalton

1808 Atoms described as 
solid spheres

JJ 
Thomson

1897 Plum Pudding model –
the atom is a ball of 
positive charge with 
scattered electrons

Ernest 
Rutherford

1911 Alpha Scattering –
concentrated positive 

mass in the centre. 
Atoms are mostly 

empty space.

Niels Bohr 1913 Electrons are in shells 
orbiting the nucleus

James 
Chadwick

1932 Neutrons in the 
nucleus



Pure and impure substances
Knowledge Organiser

The three states of matter are solid, liquid and gas. They can be 
represented using the particle model, by small solid spheres.

The amount of energy needed to change the state of 
the substance depends on the strength of the forces between 
the particles. The stronger the forces between the particles, 
the higher the melting and boiling point of the substance. There 
are limitations to this model, due to the following assumptions:
• No forces between the particles
• Particles are all solid spheres
In chemical equations, the three states of matter are shown as 
(s), (l) and (g), with (aq) for aqueous solutions.

States of matter

Diffusion

Chromatography can be used to separate different 
components in a mixture. Chromatography involves a 
stationary and a mobile phase. Separation depends on the 
distribution of substances between the phases. The Rf value 
is a ratio of the distance moved by a compound to the 
distance moved by the solvent.

Different compounds have different Rf values in different 
solvents and at different temperatures. Rf values for 
particular substances can be used to identify a substance. 
Rf values are always between 0 and 1.

Chromatography

Chromatography  mobile phase Rf value     solvent   stationary phase    diffusion   high concentration  low concentration

Melting Evaporation

Freezing Condensation

The particles in fluids are able to move. 
When they collide, they change 
direction causing the motion to appear 
random.  Over time, the particles spread 
out from a region where there are many 
particles to a region where there are 
fewer particles. This is called diffusion.



Atoms and periodic table A
Knowledge Organiser

In the early 1800s, elements were arranged by atomic weights. The periodic table was not complete because some of the elements had not been 
found and some elements were put in the wrong group.
Dimitri Mendeleev (1869) left gaps in the periodic table to account for elements he thought had not yet been discovered. He put them in order of 
atomic number. Elements with properties predicted were discovered and filled the gaps. The existence of isotopes supported ordering by atomic 
number.

Periodic table

The red step shows the 
divide between metals 
and non-metals. Metals 
are on the left and non-
metals on the right.

Groups are the columns 
in the periodic table –
they go downwards. The 
group number shows the 
number of electrons in 
the outer shell. 
Elements in the same 
group normally follow 
the same trends in 
properties.

Periods are the rows in 
the periodic table – they 
go sideways. Each period 
shows another full shell 
of electrons.

Modern Periodic 
table

alkali metals        group 1          group 7        group 0       halogen         noble gas        Period         Trend

Group 0 – Noble gases Group 7 - Halogens

Group 1 – Alkali 
metals

Noble gases: helium, neon 
and argon are all non-
metals with low melting 
and boiling points. The 
boiling points all increase 
as they go down the group 
due to greater 
intermolecular forces.
They are colourless gases 
at room temperature. 
Group 0 elements are 
typically unreactive.

He

Ne

Ar

Kr

Xe

Rn

Increasing boiling point

Halogens: fluorine, 
chlorine, bromine and 
iodine are all non-
metals. The reactivity 
decreases as they go 
down the group due to 
an increase in difficulty 
gaining an extra 
electron. The melting 
and boiling points 
become higher down the 
group.

F

Cl

Br

I

At

D
ecreased reactivity 

Increased m
elting/boiling point

Alkali metals: lithium, 
sodium, potassium and 
rubidium are all soft reactive 
metals. The reactivity 
increases as they go down 
the group. They get bigger 
and it is easier for them to 
lose and electron if it is 
further from the nucleus. 
The melting and boiling points 
become lower down the 
group.

Li

Na

K

Rb

Cs

Fr

Increased reactivity 
D
ecreased m

elting/boiling point



Key Words
Syntax The rules of grammar used in a coding language. 

Indentation A standard used to signify the start and end of a 
block of code. 

Function A block of code that performs an action and, once 
defined, can be reused. 

Variable An identifier for a memory location, used to store 
data  or is assigned a value that can be changed 
while the program is running. 

String Data type used to store a string of characters. 

Integer Data type used to store whole numbers. 

Float/Real Data type used to store decimal numbers. 

Boolean Data type used to store yes/no, true/false values. 

Casting Define or change a variables data type. 

Concatenating Joining character strings end-to-end. 

Selection A programming construct . An option of 
statements (blocks of code) are provided and 
different code is executed dependent upon a 
condition being met. 

Iteration A programming construct. Code is executed/run 
repeatedly/is looped, until a condition is 
met/while a condition is true/a set number of 
times. 

Remember you can only use IF and 
ELSE once when using selection!

Integer e.g. 23
Float/Real e.g. 23.7
String e.g. Hello all!
Boolean e.g. TRUE or FALSE

For loops are 
count 

controlled.

While loops are 
condition 

controlled.

This code prints each fruit in a fruit list.

This code prints i
as long as i is less 

than 6.

Comparison
These are used to compare values 

on any number data type. 

== Equal to

> Greater than

< Less than

!= Not equal to

>= Greater than or equal to

<= Less than or equal to

Arithmetic
These are used to perform 

calculations on any number data type.

+ Addition

- Subtraction

/ Division

* Multiplication





Y9 Wonderful Biomes 

Make sure you know the 
‘bare bones’ (the basics) 

of this unit. 

Keywords:
• Biome - Biomes are areas of our planet with

similar climates, landscapes, animals and plants
• Ecosystem - interaction of the living and non- living

parts of an environment- they can be much smaller
than a biome.

• Climate – the average temperature and rainfall
• Characteristics – the main features of the area
• Fauna - animals
• Flora / Vegetation – plants
• Biodiversity - the range of plants and animals that

living in an ecosystem
• Interdependence – plants and animals needing each

other to survive.
• Deforestation – trees being cut down to use them to

sell or use the land left behind; this is usually for the
country to make money for their economy

• Soil erosion – when trees are cut down they no
longer hold the soil together, when it rains the soil is
washed away

• Extreme environment – an ecosystem that is very
difficult to survive in

• Permafrost – found in the tundra, it this is the layer
of frozen soil under the Earth's surface.

• Inaccessibility – when it is difficult to reach a
location it is not very accessible

Small Scale Ecosystem

Types of Global Biomes

Russia – one country, four Biomes

Taiga
Deforestation is a threat to the taiga forest. Russia has the third highest rate
of deforestation in the world.

A huge problem is illegal logging in the Taiga, especially in the eastern
Siberia areas. This is occurring as there is a high demand from China so they
can use the timber for economic development in businesses such as
furniture and manufacturing.

Russia has more
forest cover than
any other country
in the world, 20%
of the world’s
forest cover is in
Russia.

The four main 
biomes in Russia 
are Taiga forest, 
tundra, 
temperature 
grasslands and 
temperate forest 

Taiga Forest (also known as boreal) evergreen 
coniferous trees with needles. Summer temperatures 
rarely rise above 10°C and in the winter, it can be -30°C. 
Precipitation is low and mainly falls as snow. 

Advantages 
• Creates jobs in Russia which 

benefits the local economy 

Disadvantages  
• Leads to nutrients being washed 

from the soil so it becomes 
infertile (soil erosion)

• It destroys animal habitats 
reducing biodiversity (the range of 
plants and animals) e.g. there are 
only 450 amur tigers left in the 
wild 

Tropical forests -near the equator, they are hot and
humid and contain a huge variety of plants and animals

Savanna - hot and dry, lots of grass with some trees.
They have a dry season when the vegetation dies, and a
rainy season when it grows rapidly

Desert - driest and hottest of areas with less than
250mm of rainfall

Temperate grasslands - grass and trees and large bushes
are rare. Weather is mild with moderate rainfall.

Temperate deciduous forests - have trees that lose their
leaves and are found across Europe and USA. The
weather is mild and wet. They have 4 seasons.

Tundra surrounds the North and South poles. They have
an extremely cold climate, with limited numbers of
plants and animals able to survive there.

In a small scale ecosystem plants and animals 
rely on each other to survive. 

A food web shows you the complex links oh 
who eats who in an ecosystem. 

The producers are always on the bottom 
(your green plants and algae which provide 
food to the consumers). 

The next level shows your primary consumers 
(the herbivores which eat the producers). 

The final layer (or layers) show the secondary 
consumers (the carnivores who eat the primary 
consumers). 



Tropical Rainforest
Located at 0° - 23.5° North and South of the Equator, tropical rainforests are hot and wet all year round with
12 hours of sunlight per day. The average temperature is 28°C and the annual (yearly) rainfall is 2,100mm

.

Human Uses / Threats to the Tropical Rainforest Deserts
Climate: Deserts are very arid (dry). They get less than 250m of rainfall annually (per year) and the
average temperature is 36°C

Rainforest Adaptations
Buttress roots - hold the tree into the
ground so it can grow high to get sunlight
for photosynthesis in the emergent layer

Drip tips - water runs off to give water to
the plants below in the drier under
canopy and does not weigh down the leaf

Sloth has long claws to hang onto trees
away from predators. It is camouflaged to
hide from predators.

Toucan has a hooked pointed beak to
teach fruit in the tree. It changes its
blood flow to help it cool down.

Human 
Uses 

Agriculture e.g. palm oil 

Medicine (70% of the plants 
that have proven anti-cancer 
properties 

Timber for furniture 

Paper 

Mining for minerals such as 
coal, gold, diamonds 

Threat Positives Negatives 

Agriculture –
palm oil 
production

Creates jobs for locals, generates tax 
for the government which can improve 
development 

Trees are removed and burnt resulting in 
CO2 emissions. Fewer trees cause soil 
erosion. 

Hunting –e.g. 
pangolins and 
orangutans

None Reduces biodiversity and will result in 
changes to the food web. The animals are at 
risk of becoming extinct. 

Mining for 
coal 

Creates jobs for the economy and coal 
can be exported to improve their GNI

Large areas of forest cleared, pollutants 
from the mine can contaminate local rivers 

Threats to the Borneo Rainforest 

Animal adaptations: Arctic Fox – flat snout
to dig through the snow, extra blood flow to
their feet to keep them warm on the ice
Plant Adaptations: Bearberry Plant - low
growing to avoid the cold wind, hairy stem
to help it keep warm, thick bark to stop it
breaking in the strong wind

Animal adaptations: Camel – stores fat in hump so
they can go for longer periods without food or
water, long eye lashes to protect from sand storms,
wide leathery feet to protect them from the hot
sand.
Plant Adaptations: Cactus – needles stop predators
from eating it, needles help to catch moisture from
the air, wide base stores water

Tundra Climate: cold, windy and little 
rainfall. Snow covers the ground for much of 
the year. Average temperature -12°C to -6°C. 
The summer season lasts for 50-60 days and 
in the summer the permafrost melts. 
Permafrost is the top layer of frozen soil.



1. Describe the distribution of the tundra biomes (3) - remember distribution means where it 
is in the world

2. Explain the economic opportunities in a cold environment you have studied (6) - remember 
economic is linked to making money and jobs. Our cold environment is the tundra in 
Svalbard

3. Explain how plants and animals have adapted to survive in the extreme climate of the 
desert (4) – Talk about how the cactus and camel have adapted (changed) to survive in the 
desert climate 

4. To what extent are there more opportunities than challenges in a hot desert you have 
studied (9) - Weigh up the opportunities and challenges and reach a conclusion on if there 
are more opportunities or more challenges in the Mojave  desert 

1. What is the difference between a biome and an ecosystem? 

2. Name the worlds biomes 

3. How many biomes are in Russia and what are they called?

4. What is happening to the Taiga (boreal) in Russia? 

5. State 2 disadvantages of illegal logging in Russia

6. What is the average temperature of the rainforest? 

7. What is the annual rainfall for the rainforest? 

8. Name the 4 layers of the rainforest (bottom to top)

9. How has the toucan adapted to the rainforest? 

10. How do buttress roots help rainforest trees survive? 

11. What is the average temperate of the tundra? 

12. How long is the summer in the tundra? 

13. What is permafrost? 

14. Name two plants in the tundra 

15. Name two animals in the tundra 

16. List the opportunities in Svalbard 

17. How many tourists visit Svalbard?

18. How many jobs does tourism create in Svalbard? 

19. What are the 2 challenges of living in Svalbard? 

20. What is the average temperate in the desert? 

21. How much rainfall is there in the desert?

22. How has the camel adapted to survive? 

23. How has the cactus adapted to survive?

24. List the opportunities in the Mojave desert 

25. What are the 2 challenges of living in the Mojave desert? 

26. Why are the high temperatures a big problem in the Sahara? 

http://clipart-library.com/clipart/1731680.htm
https://www.page-borders.com/doodle-borders/


TOPIC LISTS

Topic R – A – G 
Introducing ecosystems- components in an ecosystems abiotic 
and biotic
World biomes- distribution and characteristics
Taiga forest characteristics and the coniferous tree adaptations
Threats facing the taiga
Rainforest characteristics and interdependence
Rainforest adaptations both fauna and flora
Protecting the rainforest Borneo- sustainability and conservation
Tundra characteristics
Svalbard opportunities and challenges
Deserts characteristics and adaptions of fauna and flora
Deserts (Mojave) opportunities and challenges



Y9 Wonderful Biomes 

Make sure you know the 
‘bare bones’ (the basics) 

of this unit. 

Keywords:

• Biome -

• Ecosystem -

• Climate –

• Characteristics –

• Fauna -

• Flora / Vegetation –

• Biodiversity -

• Interdependence –

• Deforestation –

• Soil erosion –

• Extreme environment –

• Permafrost –

• Inaccessibility –

Small Scale Ecosystem

Types of Global Biomes

Russia – one country, four Biomes

Taiga

Taiga Forest 

Advantages Disadvantages  

Tropical forests -

Savanna -

Desert -

Temperate grasslands -

Temperate deciduous forests -

Tundra



Tropical Rainforest Tundra Climate:

Human Uses / Threats to the Tropical Rainforest Deserts
Climate:

Mojave Desert Opportunities Mojave Desert  Challenges

Svalbard Opportunities Svalbard Challenges

RAINFOREST ADAPTATIONS

Buttress roots -

Drip tips -

Sloth

Toucan

Human 
Uses 

Threat Positives Negatives 

Agriculture –
palm oil 
production

Hunting –e.g. 
pangolins and 
orangutans

Mining for 
coal 

Threats to the Borneo Rainforest 



Year 9 
Resources and Conflict 

Make sure you know the 
‘bare bones’ (the basics) 

of this unit. 

Keywords:

1. Resource – a material that people need and
value E.g. Food, water and energy

2. Conflict – difference in opinion / disagreement

3. Quality of life - the standard of health, comfort
and happiness of an individual

4. Consumption - the action of using up a resource

5. Surplus – there is a high amount of a resource
available

6. Deficit – there is not enough of a resource
available

7. Resource Security - When there is enough
resources available for the population to have a
health and earnings.

8. Resource Insecurity - When there are a lack of
resources available for the population to have a
health and earnings.

9. Distribution – the pattern of how something is
spread out

10. Sustainable - using natural resources
responsibly, so they can support both present
and future generations.

Global consumption of resources
For us to survive and be healthy we need food, water and energy. However,

access to these resources is not equal which can result in conflict.

Conflict over food – Famine in South Sudan (a severe shortage of food)
Causes:
• Civil war breaks out in 2013 (killing 400 000 people)
• Fighting interrupts the farming season causing food shortages for 4 million

people.
• Drought (lack of rain water)

Conflict of Technology E.g. Coltan Mining the DR Congo
• Coltan is an important mineral used in electronics. Especially mobile

phones, 15 billion mobile phones connected every year meaning a lot of
coltan is required!

• 80% of coltan is located in the Democratic Republic of Congo

Conflict of oil 
OPEC founded in 1960 to agree fair oil prices so member countries (not
including USA) would be able to develop using oil profits. Countries include
Saudi Arabia, Iran, Nigeria and the Democratic Republic of Congo.

Fracking in the UK
This is taking gas that is trapped in rocks deep below the surface. They
injecting a mixture of sand, water and chemicals into a hole drilled into the to
release gas.
 Creates job opportunities
 Extra energy can be sold to countries to make money for the UK

Conflict of water E.g. River Nile 
160 million depend on the river Nile for their livelihoods across 10 different
countries. Within 25 years the population is expected to double – putting
severe pressure on the resource. Egypt and Sudan own 100% of the water
rights.
Grand Renaissance Dam
Built by Ethiopia to generate 6,000 megawatts of energy to support industrial
activities and help provide energy to homes as 65% of the population are not
connected to the energy supply. The access energy generated can be sold.
However, it will destroy agricultural land and lead to lower levels of water
passing further downstream on the River Nile which will restrict the flow to
Egypt and Sudan resulting in Conflict.

Resource solutions – Masdar 
Masdar City aims to be one of the world’s most sustainable urban
developments powered by renewable energy so that it can conserve
(protect) natural resources.
• Educating three quarters of the 40,000 residents with 5 hours of

sustainability education each year.
• 45 metre wind tower to cool streets
• 87 000 solar panels to produce renewable energy
• Driverless electric vehicles to operate underground
• Cushions of air on the walls reduce need for air conditioning by 55%

 It involves using lots of water which
is already in high demand and short
supply in parts of the UK

 It has caused small movements and
shaking in the ground in local areas

Food – people need this to be healthy so we can live or day to
day lives and go to school and work

Water - Humans need to drink water to survive. Water is also
needed for washing, to dispose of waste, in industry and
manufacturing; therefore, it is needed for development too.

Energy - Energy is used in many ways. It heats our homes, is
used to manufacture goods, process food and power
transport. Energy use varies depending on where people live
and how wealthy (rich) they are.

Impacts:
 1.4 million flee their homes
 2.2 million people forced to flee

to neighbouring countries
putting further pressure on
other countries resources

 1 million refugees in Uganda
alone in 2017

 6 million people in need of food
aid

Impacts
 It creates opportunity for jobs in a country

where there are few other options
 The rainforest has to be cleared to mine

under the ground, 8000 gorillas have been
killed

 Many coltan mines are controlled by rebel
soldiers to fund war against the
government

 OPEC ensures that there is a steady
supply of oil in the global market

 It has power in the industry, which
allows it to keep prices as high as
possible













VocabularyDancing through 
the Decades

Links
https://www.ted.com/talks/ca
mille_a_brown_a_visual_histor
y_of_social_dance_in_25_mov
es
http://history-is-made-at-
night.blogspot.com/2013/06/sa
turday-night-dancing-in-1950s-
london.html

https://www.ted.com/talks/camille_a_brown_a_visual_history_of_social_dance_in_25_moves
http://history-is-made-at-night.blogspot.com/2013/06/saturday-night-dancing-in-1950s-london.html


 

 

Pressure Groups 
- An organised group of people who seek to influence and change government policy 
or legislation (law).  
- These groups of people have very strong opinions on a particular issue and often will 
try to influence what happens in government by putting pressure on MPs and people 
who make decisions.  
- They are sometimes referred to as ‘lobby groups’ or ‘interest groups’. 
- Methods used: Campaigning, petitions, lobbying, writing or meeting an MP, marching 
etc 

Local Council/Government 
- Councils are responsible for many of the services in your local area.  
- These services make a big difference to the quality of people’s everyday 
lives. 
- Services provided: waste collection and disposal, recycling and waste 
management, local planning functions, grounds maintenance, street 
cleaning, public conveniences etc.  
 

Parliament 

1. House of Commons - All of the MPs elected by UK citizens in the 
general election. Each represents their own constituency. 

2. House of Lords - All of the Peers. They are unelected. They are 
nominated experts in their fields. The Prime Minister has a large say 
in who becomes a Peer. 

3. The Monarch - The King or Queen at the time. They have less power 
now but still have the final sign-off on laws and on Peerages. 

 
- In the House of Commons MPs: make laws, examine the work of the 
Government by asking questions and having debates, keep a check on 
government spending, represent their constituencies and the interests of 
their people. 
- In the House of Lords they: check on the House of Commons and make 
sure laws are not rushed, criticise the government if it thinks that it has 
become to powerful, hold debates on important issues. 

Voting 
- Every 5 years the country is asked to choose 1 person to represent them in the UK 
parliament.  
- Those people who would like to be elected will campaign in your local area to try 
and get your vote. The candidates in each constituency will be attached to a political 
party. 
- All of the political parties in the UK have a leader. Those people will then campaign 
to encourage people to vote for their party allowing them to become Prime Minister. 
- They will travel around the country meeting people and discussing their policies. 
- People who are over the age of 18 will then be asked to go to the polling station to 
vote for their favourite.  
- The party with the majority of the votes wins. 
 
Who can vote? Anyone over the age of 18 who is registered with the local council. 
 
Who cannot vote? Under 18 , members of the House of Lords, in prison, anyone 
found guilty of breaking election law in the last five years 
 

Democracy 
Direct - Where the people decide on the policy directly, for example 
through a vote or referendum (yes/no) on each issue. 
Representative - When the citizens of a country elect representatives to 
make decisions on their behalf. 
 

 

Parliament - The institution of 
Government in the UK. It comprises 
of three parts: the House of 
Commons, the House of Lords and 
the monarch. 

Democracy – ‘ruled by the people’ a 
system of government who have 
been elected by the people, thought 
of as allowing freedom of speech, 
religion and political opinion 

Constituency - The UK is currently 
divided into 650 parliamentary 
constituencies, each of which is 
represented by one MP in the House 
of Commons. 

Lobbying - A person or group of 
people meeting or taking action (eg 
writing letters, demonstrating, 
petitioning) to try to persuade a 
politician to take up their cause. 

Pressure group - An organised group 
of people who take action together 
to try to bring about change 
regarding a specific issue. 

Why do people vote? 
Gives you the power to create change, people have fought for you to have the right to vote, their vote will make a 
difference 
 
Why people don’t vote 
They think politics is boring, some people are too young to vote, they are too busy  
 
How can voting be encouraged? 
Electronic voting, making voting compulsory, target young people 
 
Should the age of voting be lowered to 16? 
Yes – they deserve to have a say, it would get younger people interested in politics, increase turnout 
No – immature choices, they have not learned enough through education and experience, it could create calls for it to be 
lowered again – where do we draw the line? 

The Duties of the Government 
- To protect citizens and keep them safe. 
- To look after the welfare of citizens. 
- To watch over the employment of citizens. 
- To look after the environment. 
- To run the economy. 
 
The Prime Minister 
- Leads government and directs government policy. 
- Chooses Cabinet Ministers and chairs the Cabinet. 
- Is the head of the armed forces. 
- Appoints senior judges and archbishops in the Church of England. 
- Represents the nation in international affairs. 
 
The Cabinet 
- The PM chooses a group of MPs to help run the country.  
- This group is called the Cabinet. 
- The Cabinet are the most important MPs.  
- They get put in charge of the big departments like education, health etc. 
- The Cabinet works with the PM to decide the governments major 

 

Political Party–  a group of people 
with similar political goals and 
opinions. Examples: Labour Party, 
Conservative Party, Liberal 
democrats 

General Election - When the citizens 
of a country vote to elect a new 
government. A general election in 
the UK usually happens once every 5 
years. 

Local Government - A system of 
government that operates at a local 
level providing services to its 
community. 

MP – Member of Parliament 

 

Government – The individuals who 
have been elected to run the state, 
led by the Prime 
Minister (PM) in the UK. 

Key Words 

Democracy – Y9 – P4L 

Political parties 
- The ideas of a political party are written down in a document called a manifesto.  
- The party manifesto provides the basis for action should a party win an election. 
- There are several different parties in the UK each with different ideas and policies. 
-  The largest parties include the Conservative Party, the Labour Party, the Liberal Democrat Party, the United Kingdom 
Independence Party (UKIP) and in Scotland, the Scottish National Party.  
- There are other smaller parties such as the Green Party and Plaid Cymru, the Welsh nationalist party. Northern Ireland 
has a number of other, different parties. 

Democratic Countries like UK have 
- Respect for human rights which are outlined in 
Humans Right Act 1998.  
- Free press where citizens are given information to 
hold leader accountable.  
- Political rights like the right to vote and the right to 
peacefully protest to bring about changes on social 
issues. 
- Fair, regular, and open elections. The right of 
citizens to seek election to political office.  
- Rules of law – prevents abuse of state power and 
requires law be followed by all.  
- Freedom of speech, conscience, religion, and 
belief. 
 
Non-Democratic Countries have 
- One party states with no choice for voters. 
- No voting or absence of free elections. Electoral 
malpractice and voter intimidation.  
- Denial of the due process of law 
- Censorship of the media and resources in 
education to limit knowledge and understanding. 
- Actions of military or police to control, spy on and 
intimidate citizens into obedience. 
 



Key words Definitions

Militarism The belief that a country should 
maintain a strong military capability 
and be prepared to use it.

Alliances A friendship formed for mutual 
benefit, especially between 
countries

Imperialism Building an empire

Nationalism An extreme form of patriotism 
marked by a feeling of superiority 
over other countries.

Conscription Compulsory enrolment into the 
armed forces
(Britain, 1916).

Stalemate When neither side can make any 
progress; deadlock

Armistice Ceasefire; an agreement made to 
stop fighting.
(November 11th 1918)

No Man’s Land Unoccupied ground between 
opposing trenches.

Propaganda Used to influence or persuade an 
audience.

Year 9: The First World War

Causes
Militarism Kaiser Wilhelm, wanted to build a navy 

that was bigger and stronger than 
Britain’s. This started a naval and arms 
race and increased the tensions between 
the two nations. 

Alliances Germany wanted to rival Britain and 
France and have an empire of its own. 
Kaiser Wilhelm called this 
policy Weltpolitik. E.g. 1905 crisis in 
Morocco when Germany attempted to 
undermine French control of the country.

Imperialism A country knew that to start a war would 
invite a response from an entire alliance.
However, if this deterrent did not work, it 
also ran the risk of dragging all the 
countries into a war, even if they were not 
directly involved in the initial events.

Nationalism Some felt that their country was superior 
to their opponents, others that it was 
their responsibility to protect the national 
interests.

Assassination 28 June 1914: Archduke Franz Ferdinand 
was killed by Gavrilo Princip, a member of 
the Black Hand Gang. Austria-Hungary 
decided to issue an ultimatum and threats 
to Serbia. Crucially Germany agreed to 
support Austria-Hungary in this move. On 
28th July Austria-Hungary invaded Serbia.

1914   1915  1916   1917   1918

Life in the trenches:
The trenches were dirty, smelly and riddled 
with disease. Cholera & trench foot were 
common. Trench fever was spread by body lice. 
There were millions of rats. Many men suffered 
from shell shock. Trench life included long 
periods of boredom mixed with moments of 
terror. Gas attacks could kill soldiers or cause 
temporary blindness. 

USA’s entry:

Germany’s defeat:

In early 1917 British codebreakers intercepted a
telegram (Zimmerman telegram) that detailed 
Germany’s plan to resume unrestricted 
submarine warfare. This led to the USA joining 
the war.

Germany was in a weak position: a British naval 
blockade led to food shortages, wages were 
falling and the mark lost its value.
In September 1918 the heads of the German 
army, Generals Hindenburg and Ludendorff, 
told the Kaiser that Germany should ask the 
Allies for an armistice . 

Britain declares war on 
Germany
1st Battle of Ypres

2nd Battle of Ypres Battle of the Somme Battle of Arras 
3rd Battle of Ypres
Battle of Cambrai

11th November Armistice 
signed



Is it ever right to have a child in order to save another? 

 

 

Mental Wellbeing and health prevention – Y9 – P4L 

- Resilience is the process of adapting when 
you are faced with trauma, stress or any kind 
of adversity or emotional suffering. 
- Someone who is resilient faces tough life 
situations head-on, experiencing the difficult 
times and emotions.  
 

 

SUPPORT 
Young Minds www.youngminds.org.uk 
Childline - www.childline.org.uk  
Samaritans - www.samaritans.org  

Mindfulness involves noticing what's 
happening in the present moment. You might 
be aware of your mind, body or 
surroundings. Mindfulness aims to help you 
to feel calmer and less stressed. 

 

Is mental health as important as physical health? 
- Mental and physical health are equally important.  
- The presence of physical conditions can increase the 
risk for mental illness. For example, if you have a chronic 
illness you may not be able to leave the house. 
- Mental health problems can cause your physical health 
to deteriorate. For example: if you have chronic anxiety 
and depression, you may have trouble sleeping, thus, 
putting your physical health at risk. 
 

KEY WORDS: 
 
AED: automated external 
defibrillator, is used to help those 
experiencing sudden cardiac arrest 
 
Anxiety: is what we feel when we 
are worried, tense or afraid – 
particularly about things that are 
about to happen, or which we think 
could happen in the future 
 
CPR: stands for cardiopulmonary 
resuscitation. It is an emergency 
lifesaving procedure that is done 
when someone’s breathing or 
heartbeat has stopped  
 
Depression: is a low mood that lasts 
for a long time, and affects your 
everyday life 
 
First Aid: help given to a sick or 
injured person until full medical 
treatment is available 
 
Panic attacks: are a type of fear 
response. They're an exaggeration 
of your body's normal response to 
danger, stress or excitement 
 
Resilience: being able to cope with 
difficult life events and bounce back 
afterwards 
 
Stress: is how we react when we 
feel under pressure or threatened. 
It usually happens when we are in a 
situation that we don't feel we can 
manage or control 
 
 

What is mental wellbeing? 
- We might use it to talk about how we feel, 
how well we're coping with daily life or 
what feels possible at the moment. 
- Good mental wellbeing doesn't mean 
you're always happy or unaffected by your 
experiences. - But poor mental wellbeing 
can make it more difficult to cope with daily 
life. 
 

Responsible Choices 
Vaccines -  have saved millions of lives as they protect 
people against harmful diseases. 
 
Blood donation – Blood or the components of blood are 
used to treat patients with medical conditions, such as 
anaemia, cancer and blood disorders, as well as those 
having surgery. 
 
Organ Donation - when you decide to give an organ to 
save or transform the life of someone else. 
 
Donating stem cells - replaces damaged blood cells with 
healthy ones. It can be used to treat conditions affecting 
the blood cells, such as leukaemia. 

Cancer Awareness 
Breast cancers: https://coppafeel.org 
Cervical cancer: 
https://www.jostrust.org.uk 
Cervical screens (smear tests): 
https://www.cancerresearchuk.org/about
-cancer/cervical-cancer/getting-
diagnosed/screening/about 
Testicular cancer: 
https://www.teenagecancertrust.org/info
rmation-about-cancer/testicular-cancer 
Skin cancer: 
https://www.teenagecancertrust.org/info
rmation-about-cancer/skin-cancer 
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L’an dernier
[Last year]

Il y a un an
[One year ago]

Il y a deux ans
[Two years ago]

Récemment
[Recently]

j’ai visité Paris
[I visited Paris]

nous avons visité Paris
[we visited Paris]

où
[where]

j’ai admiré les églises et les cathédrales
[I admired the churches and the cathedrals]

j’ai visité les galeries / les musées
[I visited galleries / museums]

j’ai acheté une baguette dans une boulangerie
[I bought a baguette in a bakery]

j’ai mangé des croissants tous les jours
[I ate croissants every day]

j’ai marché beaucoup
[I walked a lot]

j’ai loué un vélo
[I hired a bike]

qui était
[which was]

et c’était
[and it was]

mais ce n’était pas
[but it wasn’t]

bon [good]

mauvais [bad]

beau [beautiful]

animé [lively]

fatigant [tiring]

délicieux [delicious]

agréable [nice, pleasant]

cher [expensive]

touristique [touristy]

ennuyeux [boring]

sale [dirty]

une perte de temps
[a wast eof time]

une perte d’argent
[a waste of money]

j’ai fait un voyage à Paris
[I made a trip to Paris]

j’ai fait les magasins
[i did some shopping]

j’ai fait un tour en segway
[I did a segway tour]

j’ai pris le métro / le bus
[I took the metro / the bus]

j’ai vu les monuments historiques
[I saw the historic monuments]

je suis allé à Paris
[I went to Paris]

nous sommes allés à Paris
[we went to Paris]

je suis resté dans un hôtel de luxe
[I stayed in a luxury hotel]

je suis monté sur la Tour Eiffel
[I went up the eiffel Tower]

le meilleur
[the best]

le pire
[the worst]

Year 9 Sentence Builder
Describing a past visit to a city: Paris



Y9 Subject Knowledge Organiser
Football – Rules, Player Positions, Pitch Dimensions & Skills

Rules
 A senior football match consists of two 45-minute halves and must have a 15-minute break in the middle.
 A team can start with a maximum of 11 players, of which one is the designated goalkeeper.
 To continue a match, a team must have a minimum of 7 players on the field.
 A team is able to make substitutions at any time of the match and are able to make a maximum of three

changes.
 A competitive game must be officiated by a referee and two assistant referees, also known as linesmen.
 The whole ball must cross the goal line for it to constitute a goal.
 A referee may award a foul if they believe an unfair act is committed by a player. A foul contravenes the laws

of the game and can be given for a range of offences (for example, kicking the player, pushing, handball etc).
 Fouls are punished by the award of a free kick (direct or indirect, depending on the offence) or penalty kick to

the opposing team if it is committed in the penalty box.
 In cases of foul play, a referee can penalise players with either a yellow or red card. A yellow card gives a

player a warning about their conduct and a red card requires them to leave the pitch.
 In the event that a player receives two yellow cards, the referee will automatically show a red card.
 A throw-in is awarded to a team if the opposition kicks the ball over the side-lines.
 A corner kick is awarded to a team if the opposition kicks the ball over the goal line and either side of the goal

posts.
 A player is deemed offside if they are in front of the last defender when a teammate passes the ball through

to them.

Player Positions Pitch Dimensions

Control
Good control of the football is an essential 
skill to maintain possession of the ball from 
the opposition and, if done accurately, gives 
the player more time to make the correct 
next decision.
 Keep your eye on the ball at all times.
 On contact with the ball, withdraw the 

foot slightly to take the momentum out 
of the ball (this is known as 
"cushioning").

 Aim to contact the middle of the ball to 
ensure that it stays close to the ground 
and does not bounce up.

 Once under control, move the ball out 
of your feet to allow the next decision 
to be made.

Block tackle
The block tackle is an essential skill for winning the 
ball back in football. It is mainly used when 
confronting an opponent head on and it is 
important to complete it with good timing and 
technique to prevent injury or fouls.
 Close down your opponent quickly but do not 

rush uncontrolled at them.
 Try to reduce any space around you and 

monitor for passing options.
 Stay on the balls of your feet, arms slightly out 

to jockey your opponent.
 Keep your eye on the ball and wait for a clear 

view of the ball.
 When you can see most of the ball, transfer 

your weight from your back to front foot and 
move the inside of your foot towards the ball.

 Maintain a strong body position.

Long pass
A long pass is an attacking skill that allows players to switch the direction of the attack very 
quickly to create space, find a teammate or to catch out the opposition.
 Move parallel to the ball and place your non-kicking foot to the side of the ball.
 Keep your eye on the ball until you have it under your control.
 Look up to see where is the best place to pass the ball.
 On selection of your pass, maintain a strong body position.
 Explosively bring your kicking foot through and strike the ball with laces of your football 

boot.
 Aim to hit the middle of the ball to ensure it stays close to the ground or the lower half of 

the ball if you want to lift it over opposition players.
 Keep looking at your target.
 Follow your kicking leg through towards the intended target and your body over the ball.
 The speed of the kicking leg will direct how hard you kick the ball.

Throw-in
The throw-in is the legal way to restart the game if the ball has gone out of play 
from either of the side-lines.
 Hold the ball with both hands and ensure that the thumbs are behind the ball 

and fingers are spread.
 Hold the ball behind the head with relaxed arms and elbows bent.
 Keep your feet shoulder-width apart.
 Face your target.
 Lean back with both feet in contact with the ground.
 Slightly bend your knees and arch your head, neck, shoulders and trunk.
 When ready, propel yourself forward and release the ball just as it passes your 

head.
 Once the ball is released, bring your strongest leg forward and out in front of 

you for balance.



Spin pass
 A spin pass enables a team to quickly pass a ball and help maintain possession.
 Stand on balls of feet in opposition (left foot forward), knees slightly bent with body facing forward.
 Hold the ball out in front of you with extended arms.
 Put the right hand on the bottom half of the right hand side of the ball.
 Point the thumb up along the seam of the ball and spread the fingers around the side of the ball.
 Put the left hand on the top half of the left hand side of the ball.
 Point the thumb up along the seam of the ball and spread the fingers around the side of the ball.
 Bring the ball in towards your waist and flex your elbows at a 90° angle.
 Rotate your shoulders round until your left shoulder is pointing forward.
 Draw the ball back across to the right hip, keeping your elbows slightly bent.
 Sweep the ball across your body, keeping the elbows close to your body and shift your weight from your back leg to your front foot.
 Release the ball when arms are nearly fully extended with a flick of the wrists and fingers.
 Follow through with your fingers pointing to the target.

Y9 Subject Knowledge Organiser
Rugby – Laws, Player Positions & Skills

Laws
 The rugby game is broken down into two 40-minute halves with a 10-

minute rest period in between.
 The time during a game can be stopped for an incident. Therefore, the

game stops on exactly 80 minutes.
 The game must have one referee and two touch judges.
 The game is stopped if a player is fouled and there is no

subsequent advantage. Unlike most sports, a referee can wait to see
how an incident unfolds before deciding whether the attacking had
an advantage.

 A tackle cannot be made above the nipple line or by tripping a player
with your feet.

 A lineout is called if the ball travels past the side-line.
 A lineout consists of up to seven players and players can be lifted

in order to catch the ball.
 At a lineout, both teams can compete to win the ball.
 To successfully covert a kick, the ball must travel the top section of the

goal.
 If a ball, when kicked, hits the post and bounces in field, then play can

continue.
 In order to stay onside in rugby, the attacking players must

remain behind the ball of the player passing to them.
 A referee may award a foul if they believe an unfair act is committed by

a player. A foul contravenes the laws of the game and can be for a
range of offences (kicking the player, offside, dropping the ball).

 In cases of foul play, a referee can award players with either a yellow or
red card. A yellow card provides a player with a warning about their
conduct (sin binned for 10 minutes) and a red card requires them to
leave the pitch immediately.

Player Positions

https://www.bbc.com/bitesize/topics/zp2m7hv

Tackle
 The tackle is an essential skill for winning the ball back in rugby or stopping 

an attacking player. It is very important to complete it with good timing 
and technique to prevent injury or accidents.

 Position your body to the opponent's right-hand side (safe side).
 Position your left foot forward into a slight opposition.
 Make contact by putting your right shoulder into the opponent's mid-right thigh.
 Make sure your head is on the other side of the ball carrier so their body is between 

your shoulder and head.
 Bring your arms up and wrap them around the ball carrier, just above their knees 

(do not lock your hands together).
 Squeeze your arms and pull the ball carrier into your body.
 As you squeeze, push your shoulder into the ball carrier, as though you are trying to 

push him away with your head.
 Continue pushing until both you and the ball carrier fall to the ground.
 Keep your head as close as you can to their thigh throughout.

Grubber Kick
 The grubber kick is a simple low kick that aims to move the ball past defences for attacking players to try and

retrieve. It is very good at breaking defensive positions and forces defenders to turn around and chase.
 Stand in opposition on the balls of your feet, with the non-kicking foot in front.
 Lean forward so the head and chest should be comfortably over the ball.
 Hold the ball vertically at waist height, with hands either side of the ball.
 Extend arms fully so the ball is half a metre out in front.
 Drop the ball and point toes towards the ground.
 Keep the knee bent and over the ball.
 Strike the upper half of the ball with the laces, just before it bounces.
 Extend the leg through so it is straight, with toes pointing at the target.



Y9 Subject Knowledge Organiser
Netball – Rules, Officials, Scoring, Player Positions

Rules
 Players are not allowed to travel with the ball.
 A team can have up to 12 players but only seven are allowed to play on court.
 Defending players are unable to snatch or hit the ball out of another player's hands.
 A defending player is only allowed to stand beside the player with the ball until it has left their hands.
 A defending player must stand three feet away from the person with the ball.
 An attacking player is unable to hold the ball for more than three seconds.
 Players must remain within their designated zones.
 The team retaining possession after the ball goes out of play have three seconds at the side-line to get the ball 

back into play.

Scoring
In a game of netball there are two clear ways to score 
points:
1.In open play, if a shot is successfully scored from inside 
the goal circle, the team gains one point.
2.If the team is awarded an obstruction or contact penalty 
then they will receive a penalty shot at the net. A 
successful shot will be awarded with one point.

Officials
During a competitive game of netball there 
are two umpires and up to two scorekeepers 
and timekeepers officiating.

A scoresheet is completed for each quarter as 
shown. This also determines which teams 
centre pass it is.

Player Positions

Team Information

Goal Shooter (GS)-To score goals and to work in and around the circle with the 
GA.
Goal Attack (GA)-To feed and work with GS and to score goals.
Wing Attack (WA)-To feed the circle players giving them shooting opportunities.
Centre (C) - To take the centre pass and to link the defence and the attack.
Wing Defence (WD)-To look for interceptions and prevent the WA from feeding 
the ball to the GS and GA.
Goal Defence (GD)-To win the ball and stop the GA from scoring.
Goal Keeper (GK)-To work with the GD and to prevent the GA/GS from scoring.

Key Vocabulary
Passing- sending the ball
Receiving- catching the ball
Footwork- how you land when in control of the 
ball (see footwork rule)
Dodging- a way to change direction quickly
Defending- preventing the other team from 
gaining possession of the ball and scoring
Attacking- making an attempt to score
Marking- a way to prevent your opponent from 
receiving or passing the ball or shooting
Shoot- attempt to score a goal
Offside- Moving into an area where you’re not 
permitted (see offside rule)
Interception- preventing a pass between players
Throw in- a free pass taken off court
Centre Pass- taken to start or restart the game
Free Pass- awarded when there is an infringement 
of the rules by a player
Penalty Pass- as above, when two players are 
involved
Goal Third & Centre Third- areas of the court



Y9 Subject Knowledge Organiser
Basketball – Rules, Scoring, Officials, Court Dimensions & Player Positions

Rules

 A basketball team can have a maximum of five players on the court.
 Player substitutions can be made at any time and there is no restriction on the number of 

substitutions made.
 A ball can travel through dribbling or passing.
 A player is no longer able to dribble with the ball once the player puts two hands on the 

ball. At this point, a player must either pass or shoot.
 If a team wins possession back in their own half, they have ten seconds to get it into their 

opponent's end or a foul will be called.
 An attacking team has 24 seconds from gaining possession of the ball to shoot
 After the shot is taken, the clock is restarted for another 24 seconds.
 After a team scores a basket, the ball is returned back to the opposition to start again.
 All fouls that are committed throughout a game are to be accumulated and when a 

certain number is reached, the umpire will award a free throw.
 Depending on where a technical foul is committed, the umpire may award a number of 

free throws a player will receive.
 Violations can be awarded by the officials in basketball for player handling errors. These 

include travelling, double dribble, goal-tending and back court violation.

Scoring

In a game of basketball there are three clear ways to score points. If a shot is successfully
scored from outside of the three-point line, three points are awarded. If a shot is
successfully scored from inside of the three-point line, two points are awarded. If a team is
awarded a technical foul then they will receive between one and three free shots. Each
shot scored will be awarded with one point.

Officials

During a competitive game of basketball there are two referees, a scorekeeper, timekeeper
and a shot clock operator. To ensure that everybody is aware of a decision made, the
referees perform a series of hand and arm signals.

Court Dimensions

Player Positions



Y9 Subject Knowledge Organiser
Badminton – Rules, Scoring & Officials

Rules

 A match consists of the best of three games of 21 points.
 The player/pair winning a rally adds a point to its score.
 At 20-all, the player/pair which first gains a 2-point lead wins that game.
 At 29-all, the side scoring the 30th point wins that game.
 The player/pair winning a game serves first in the next game.
 A badminton match can be played by two opposing players (singles) or four

opposing players (doubles).
 A competitive match must be played indoors utilising the official court

dimensions.
 A point is scored when the shuttlecock lands inside the opponent's court or

if a returned shuttlecock hits the net or lands outside of the court the player
will lose the point.

 At the start of the rally, the server and receiver stand in diagonally opposite
service courts.

 A legal serve must be hit diagonally over the net and across the court.
 A badminton serve must be hit underarm and below the server's waist

height with the racquet shaft pointing downwards, the shuttlecock is not
allowed to bounce. After a point is won, the players will move to the
opposite serving stations for the next point.

 The rules do not allow second serves.
 During a point a player can return the shuttlecock from inside and outside

of the court.
 A player is not able to touch the net with any part of their body or racket.
 A player must not deliberately distract their opponent.
 A player is not able to hit the shuttlecock twice.
 A 'let' may be called by the referee if an unforeseen or accidental issue

arises.
 A game must include two rest periods. These are a 90-second rest after the

first game and a 5-minute rest after the second game.

Scoring

In recent years, badminton has changed how players can score a
point. In 2006, the rules were changed to a rally point system and this
now allows both players to score a point during a rally, regardless of
who served.

In competitive adult matches, all games are played to a best of three
games. To win a game, a player must reach 21 points. However, if the
game is tied at 20-20 (or 20-all) then you are required to win by two
clear points. Unlike most sports, however, if the score becomes 29-29
(or 29-all), the player or team to score the 30th point will win the
game.

Court Dimensions



Key Terms

Architecture The art and technique of designing and building.

Background The part of a picture, scene, or design that forms a setting for the main figures or objects, or 
appears furthest from the viewer.

Blending The technique of gently intermingling two or more colors or values to create a gradual transition 
or to soften lines.

Colour What the eye sees when light is separated.

Colour symbolism The use of colour as a symbol that represents a meaning or feeling. This can be different in 
various cultures or time periods.

Composition Composition is the way in which different elements of an artwork are combined or arranged.

Decorative Additions to make something look more attractive; ornamental.

Digital Digital art refers to any artistic work or practice that uses digital technology as part of the 
creative or presentation process. 

Double Exposure Double exposure is a technique that combines two different exposures or images that are 
layered on top of each other. The image overlaid is less than full opacity so a bit of both images 
can be seen producing an almost ghost-like image.

Foreground The part of a view that is nearest to the observer, especially in a picture or photograph.

Form An element in art where an object appears to have three-dimensions.
Landscape Landscape art, is the depiction of natural scenery such as mountains, valleys, trees, rivers, and 

forests.
Layer Layering in art is the process of applying various materials or colours on top of one another.
Line A line is a mark made in art. A line has a width and a length. A line can be straight, curved, 

continuous, dashed or broken.
Proportion Proportion is a principle of art that describes the size, location or amount of one element to 

another (or to the whole) in a work.
Symbol A thing that represents or stands for something else.

Tone Light to dark shade used to create form in an artwork.
Transparency The quality of being able to see through (or partially see through) one or more layers in an 

artwork.

Y9 ART: Layers

Timeline Dan 
Mountford’s

work goes viral 
on Tumblr

1991 201419221902 1984

Key Figures

Ansel Adams Ansel Easton Adams was an American 
landscape photographer and 
environmentalist known for his black-
and-white images of the American West. 
He helped found Group f/64, an 
association of photographers advocating 
"pure" photography which favoured 
sharp focus and the use of the full tonal 
range of a photograph.

Dan Mountford Dan Mountford was born and raised in 
Milton Keynes but currently lives and 
works in Brighton. He studied Graphic 
Design at the University of Brighton. He 
is a freelance graphic designer and 
photographer. He works with a wide 
variety of disciplines like photography, 
illustrations, editorials and motion 
design.

Double Exposure Double exposure is a technique that 
combines two different exposures or 
images that are layered on top of each 
other. The image overlaid is less than 
full opacity so a bit of both images can 
be seen producing an almost ghost-like 
image.

Digital Art Art created using digital methods – a 
computer, tablet or even an app. Adobe 
Creative Suite has software able to 
create digital art.

Knowledge 
Links: 
Computer 
Science,
Geography, 
History

SMSC: Creative Thinkers

Ansel Adams dies

Dan Mountford is 
born

Ansel Adams 
is born

Ansel Adams first 
published some of 
his photographs in 

the Sierra club 
bulletin



1.Trust lead for Technology
2.Teaching and learning lead
3.Assessment policy and implementation
4.Oversight of School Cloud and parents' 
evening
5.iPad development
6.Performance management
7.QA as per monitoring cycle



Year 9 Foundation Topic 1 Calculations Student Knowledge Organiser

Key words and definitions Rounding to Significant Figures Product of Prime Factors

Sparx Maths Links

A factor is a number that divides into another number 
exactly and without leaving a remainder.
A prime number has only two factors - the number itself and 
1. 
1 is not a prime number
A Multiple is the result of multiplying a number by an 
integer. The times tables of a number.

Examples
Round 53,879 to 1 significant figure, then 2 significant 
figures.
5|3879 to 1 significant figure is 50,000
53|879 to 2 significant figures is 54,000
Notice that the number of significant figures in the 
question is the maximum number of non-zero digits in 
your answer.
Round 0.005089 to 1 significant figure, then 2 significant 
figures.
0.005|089 to 1 significant figure is 0.005
0.0050|89 to 2 significant figures is 0.0051

Finding out which prime numbers multiply together to 
make the original number. Use a prime factor tree. Also 
known as ‘prime factorisation’.

An error interval is the range of values that a number 
could have taken before being rounded or truncated. Error 
intervals are usually written as a range using inequalities, 
with a lower bound and an upper bound.

Error Intervals
Highest Common Factor (HCF) and Lowest Common Multiple 
(LCM)

HCF Example
Consider the numbers 12 and 15:
The factors of 12 are : 1, 2, 3, 4, 6, 12.
The factors of 15 are : 1, 3, 5, 15.
1 and 3 are the only common factors (numbers which are 
factors of both 12 and 15).
Therefore, the highest common factor of 12 and 15 is 3.

LCM Example
Consider the numbers 12 and 15 again:
The multiples of 12 are : 12, 24, 36, 48, 60, 72, 84, ....
The multiples of 15 are : 15, 30, 45, 60, 75, 90, ....
60 is a common multiple (a multiple of both 12 and 15), 
and there are no lower common multiples.
Therefore, the lowest common multiple of 12 and 15 
is 60.

Error Intervals: U657 & U587
Rounding to Significant Figures: U731 & U965
HCF: U529
LCM: U751
Product of Prime Factors: U739

HCF & LCM from Venn diagrams 



Year 9 Foundation Topic 2 Indices and Standard Form Student Knowledge Organiser

Key words and definitions

Powers/Indices

Calculator MethodsStandard Form

Sparx Maths Links

Powers and roots – U851, U235, U694 and U985

Standard Form – U330, U534, U264 and U290

Order of calculation - U976

Index laws

e.g. 𝑏𝑏5 × 𝑏𝑏3 = 𝑏𝑏5+3
= 𝑏𝑏8

e.g.  (𝑎𝑎2)5= 𝑎𝑎2×5

= 𝑎𝑎10

7. 𝑎𝑎−𝑛𝑛 = 1
𝑎𝑎𝑛𝑛

Standard form, or standard index form, is a system 
of writing numbers which can be very large or very 
small numbers. It is based on using powers of 10.

Convert to

Convert from

BIDMAS

Mathematical operations must be carried out in the 
correct order. BIDMAS is a way of remembering this 
order.
B – Brackets                e.g
I – Indices/Powers
D – Division
M- Multiplication
A – Addition
S- Subtraction

1.There are no brackets (B), so 
calculate the indices first (I), giving

2.Do any divisions or multiplications 
(DM), working left to right:

and ,
3. And, finally, do any additions or 
subtractions (AS): gives 18

678 − 1.422

34 × 1.57

1. Press fraction button 
(use arrow keys to 
move around the 
fraction)

2. Press square root 
button and fill in 678, 
use arrow key to go 
out of the square root

3. Subtract 1.422
4. Move down the 

fraction and press the 
indices button and use 
the arrow keys to fill in 
the numbers and 
multiply by 1.57

CalculateIndex number - number that is multiplied by itself one or 
more times is raised to a power. The power is the index 
number. The plural is indices.

Power - A number that is multiplied by itself one or more 
times is raised to a power

Standard Form – Writing large and small numbers as a 
number between 1 and 10 multiplied by a power of 10

Square Root – square root of a number is a value that, when 
multiplied by itself, gives the number



Year 9 Foundation Topic 3 Expressions Student Knowledge Organiser

Key words and definitions

Sparx Maths Links

Substitution: putting numbers where 
the letters are
Simplify: make an algebraic expression 
easily understandable and solvable 
Expand: multiply to remove the ( )
Factorise: putting an expression back 
into brackets.

Substitution

Simplify

Expand (Single Brackets)

Expand (Double Brackets)

Simplify (with multiplication and division)

Substitution: U585

Expansion: U179 & U768

Simplify: U105

Expand and Simplify

When you divide 
powers you subtract 
them (shown below):

= 8m-2m = 6m



Year 9 Foundation Topic 4 Equations Student Knowledge Organiser

Key words and definitions

Solving Linear Equations

Forming and Solving EquationsRearranging Formulae

Sparx Maths Links
Solving equations U755, U325, U505, U870

Forming and solving equations: U599

Rearranging Formulae: U585 & U144

Simultaneous Equations: U760, U757 & U137

x

x < 2 -5 ≤ x < 4

Writing inequalities on a number line : 
• Place dot on the numbers given in the inequality
• Colour in dot if your sign is a greater/less than or equal to
• Draw the line to satisfy the inequality
e.g.

Inequalities

The process to solve 
inequalities is the same as the 
process to solve equations.

Variable – A symbol for an unknown value.  Usually a letter, 
such as 𝑎𝑎, 𝑥𝑥 or 𝑦𝑦
Constant – A number on its own
Coefficient – A number that is multiplied by a variable
e.g. 8y -> 8 is the coefficient and y is the variable
Term – Either a single number, a variable, or number and/or 
variables multiplied together
Expression – A term or a combination of terms
Equation – A mathematical sentence starting that two 
expressions are equal



Year 9 Foundation Topic 5 Charts and averages Student Knowledge Organiser

Key words and definitions Reverse mean

Pie Charts

Averages from lists

Hegarty Maths Links

Scatter Graphs

Averages from table

Frequency – How many times a value occurs

Cumulative Frequency – Frequency added together

Ascending – Going up from smallest to biggest

Median – Middle value in an ascending list of data

Mode/Modal value – most common value in the data

Mean - The total of the numbers divided by how many

numbers there are.

Range – Biggest number – smallest number

Sum - addition of values

Number of 
Goals

Frequency Cumulative 
Frequency

0 2 2

1 3 5

2 5 10

3 1 11

Total 11

Mode = category with biggest frequency = 2 goals
Median = value in the  𝑇𝑇𝑇𝑇𝑇𝑇𝑎𝑎𝑇𝑇+1

2
position = 6th position = 2 goals

Mean = 𝑆𝑆𝑆𝑆𝑆𝑆 𝑇𝑇𝑜𝑜 𝑜𝑜𝑓𝑓𝑓𝑓𝑓𝑓𝑆𝑆𝑓𝑓𝑛𝑛𝑓𝑓𝑓𝑓×𝑛𝑛𝑆𝑆𝑆𝑆𝑛𝑛𝑓𝑓𝑓𝑓 𝑇𝑇𝑜𝑜 𝑔𝑔𝑇𝑇𝑎𝑎𝑇𝑇𝑔𝑔
𝑇𝑇𝑇𝑇𝑇𝑇𝑎𝑎𝑇𝑇

= 0×2+1×3+2×5+3×1
11

= 16
11

= 1.5 goals (1.d.p)

For grouped data, 
use the middle value when multiplying the data by the frequency 
when calculating the mean.

0 ≤ 𝑚𝑚 < 4 12
People travelling in a vehicle Frequency Calculation Angle

1 person 120 2 × 120 240°

2 people 40 2 × 40 80°

3 people 13 2 × 13 24°

4 people 5 2 × 5 10°

5 or more people 2 2 × 2 4°

Total 180

Use a line of best fit to show correlation and to estimate 
values using the scatter graph

The mean height jumped by a high jumper after 10 jumps is 
1.81m. He jumps another jump at 1.73m, what is his new mean 
height?

1.81 x 10 = 18.1m = Sum of all 10 jumps

Mean of 11 jumps = 
𝑆𝑆𝑆𝑆𝑆𝑆 𝑇𝑇𝑜𝑜 11 𝑗𝑗𝑆𝑆𝑆𝑆𝑗𝑗𝑔𝑔
𝑇𝑇𝑇𝑇𝑇𝑇𝑎𝑎𝑇𝑇 𝑛𝑛𝑇𝑇.𝑇𝑇𝑜𝑜 𝑗𝑗𝑆𝑆𝑆𝑆𝑗𝑗𝑔𝑔

= 18.1+1.73
11

= 1.80m (2.d.p)

Pie charts - 427, 428, 429

Averages – 413, 419, 417,418, 416, 415, 404, 409, 406

Scatter Graphs – 453, 454

To draw a pie chart, find the proportion of 360° ∶
1 item/frequency = 360°

𝑇𝑇𝑇𝑇𝑇𝑇𝑎𝑎𝑇𝑇 𝐹𝐹𝑓𝑓𝑓𝑓𝑓𝑓𝑆𝑆𝑛𝑛𝑓𝑓𝑓𝑓𝑓𝑓
= 360°

180
= 2°



Year 9 Higher Topic 1 Factors and Multiples Student Knowledge Organiser

Key words and definitions

Product of Prime Factors

Lowest Common Multiple Rounding – Decimal Places

SPARX Maths Links

Rounding – Significant figures

Factor: a number that divides into another number exactly 
and without leaving a remainder.
Prime number:  A prime number has only two factors - the 
number itself and 1.  1 is not a prime number
Multiple: This is the result of multiplying a number by an 
integer. The times tables of a number.
Product: the result when terms are multiplied together
Error Interval: the range of values a number could have 
taken before being rounded or truncated

Highest Common Factor
Error Intervals

Calculations with Bounds

An error interval is a way of representing the upper and 
lower bounds of a value as an inequality.
Eg: w has been rounded to 6.4cm correct to one decimal 
place.         Lower Bound = 6.35 Upper Bound = 6.45

The error interval for w is:

A = 30 to nearest whole number     LB = 29.5     UB = 30.5
B = 11.5 to 1 decimal place     LB = 11.45     UB = 11.55
C = 300 to 1 significant figure     LB = 250     UB = 350

Calculate the maximum value of A + B
UB of A + UB of B = 30.5 + 11.55 = 42.05

Calculate the minimum value of A x C
LB of A x LB of B = 29.5 x 250 = 7375

Calculate the maximum value of C ÷ B
UB of C ÷ LB of B = 350 ÷ 11.45 = 30.57 (2dp)

Product of Prime Factors: U739
HCF: U529 and LCM: U751
HCF and LCM using prime factor decomposition: U250
Rounding to Significant Figures: U731, U965
Error Intervals: U657
Calculations with bounds: U587



Year 9 Higher Topic 2 Indices and standard form Student Knowledge Organiser

Key words and definitions

Index Laws

Negative Indices Standard Form Conversions

SPARX Maths Links

Fractional Indices Standard Form Calculations

Base – The number that gets multiplied by a power
Index number - number that is multiplied by itself one or 
more times is raised to a power. The power is the index 
number. The plural is indices.
Standard Form – A system used to write both large and small 
numbers as a number between 1 and 10 multiplied by a 
power of 10
Integer – A whole number
Reciprocal – The reciprocal of a number is 1 divided by the 
number.  A number multiplied by its reciprocal will always 
give an answer of 1.  

Rule

Examples

Rule

Negative Fractional Indices

Think about 
what the 

negative in 
the power 
does first.

Numbers in standard form 
should always be written in 
the following format:

Write 32 000 000 in 
standard form:

Write 8.35 × 10−3 as an 
ordinary number:

Add and Subtract Multiply and Divide

The powers must 
be the same 

before we add or 
subtract

For multiplication 
and division you 
can look at the 
values of A and 

the powers of 10 
as separate 
calculations.

Be careful! 
This is not 
standard 

form!

Index Laws: U235, U662
Negative Indices: M150
Standard Form : U330, U534
Calculating in standard form: U264, U290
Fractional indices: U985, U772



Year 9 Higher Topic 3 Expressions Student Knowledge Organiser

Key words and definitions

Expanding and simplifying single brackets

Expanding Double Brackets Factorise Quadratics

SPARX Maths LinksFactorising Single Brackets

Expand Triple Brackets Factorising more challenging Quadratics

Simplify – reduce an algebraic expression to its simplest 
terms
Expand – Multiply to remove the brackets from an 
expression
Factorise – Put brackets into an expression by identifying the 
common factors of the terms in the expression
Quadratic – An equation of expression where the unknown 
is raised to the power of 2 (it is squared)

Expand Single Brackets: U179
Factorise Single Brackets: U365
Expand Double Brackets: U768
Expand Triple Brackets: U606
Factorise Quadratics: U178
Factorise harder quadratics: U858
Difference of two squares: U963

The difference of two squares



Year 9 Higher Topic 4 Equations Student Knowledge Organiser

Key words and definitions

Solving 2-Step Linear Equations

Solving Equations using Cross-Multiplication

Inequalities on a Number Line SPARX Maths Links

Inequalities

Forming Equations Solving Inequalities

Equation: An equation says that two things are equal
Expression: Is a set of terms combined using the operations
Variable: A symbol (usually a letter) standing in for an unknown value
Linear: Linear functions are those whose graph is a straight line
Subject: The variable that is being worked out
Inequality: Compares two values, showing if one is less than, greater 
than, or simply not equal to another value
Integer: Whole number

Changing the Subject of the Formula

Solving Linear Equations: U325, U870, U505
Forming Equations: U599
Inequalities on a Number Line: U509
Solving Inequalities: U759, U738, U145
Forming inequalities: U337
Changing the Subject of the Formula: U556



Year 9 Higher Topic 5 Charts and averages Student Knowledge Organiser

Key words and definitions

Bar Chart.

Averages

Sparx Maths Links

Averages From Tables

Scatter Graphs.

Pie Chart.
Qualitative Data:  Data which is non numeric
Quantitative Data: Data which is numeric
Discrete Data: 
Continuous Data:
Mean: A type of average where all the data is added and divided by the 
amount of data
Mode: An average which is the most popular piece of data
Median: An average found when all data is put in order and middle value 
selected.
Range: Difference between the largest value and the smallest value

Represents data as vertical blocks. Each bar should be the 
same width. There should be gaps between each bar. Label 
each axis

When drawing a pie chart, divide 360 
by the total frequency. This will give 
you how many degrees are required for 
each part of the data. For example, in a 
survey of 40 people, if you do 360 
divided by 40, it would mean each 
person would be represented by 9 
degrees 

A scatter graph is used to plot 
data measured in two ways. 
Each point plotted is a single 
piece of data with two 
measurements. 
Eg, each point on the following is 
for a single pupil, with their 
Maths and English scores from a 
test

When the points plotted 
on a scatter graph are all 
very close together, we 
say there is a strong 
correlation between the 
two things being 
measured. This might 
mean the two things are 
connected

You can use frequency tables to 
work out the Mead, Median, 
Mode and Range of a set of Data.

Mean - Add up the values and 
divide by how many values 
there are.
Median - The middle value.
Put the data in order and find 
the middle one
Mode - Most 
frequent/common.
Range - The difference 
between the highest and 
lowest vales

The mean of 3, 4, 7, 6, 0, 4, 6 is

Find the median of:
4, 5, 2, 3, 6, 7,6
Ordered: 2, 3, 4, 5, 6, 6, 7
Median = 5

Find the mode:
4, 5, 2, 3, 6, 4, 7, 8, 4
Mode = 4

Find the range:
3, 31, 26, 102, 37, 97
Range = 102-3 = 99

Mode – The mode is the value with the highest frequency – 0
Median - Divide the total frequency by 2 to work out the 
middle value.
12+7+11=30, 30÷2=15
The first 12 values are 0. The next 7 values (so the 8th, 9th, 
10th…) are 1.
So the median is the 15th value, which is 1.
Mean - Total = 0x12 + 1x7 + 2x11 =29
Total Frequency = 30
Mean= 29 ÷ 30 = 0.96666…

Types of data: U322
Collecting and recording data: U120
Bar charts: U363, U557
Pie charts: U508, U172
Scatter graphs: U199, U277, U128
Calculating averages: U526, U456, U260, U291, U717
Averages from frequency tables: U569, U877
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