
Section 1: Cell Structure Eukaryotic

Cell Structure Function Animal 
Cells

Plant 
Cells

1 Nucleus Contains genetic information that controls the 
functions of the cell. Y Y

2 Cell membrane Controls what enters and leaves the cell. Y Y

3 Cytoplasm Where many cell activities and chemical reactions 
within the cell occur. Y Y

4 Mitochondria Provides energy from aerobic respiration. Y Y
5 Chloroplast Where photosynthesis occurs. Y
6 Vacuole Used to store water and other chemicals as cell sap. Y

7 Cell wall Strengthens and supports the cell.  (Made of 
cellulose in plants.) Y

Biology B1.1: Cells

Section 2: Specialised Cells
Specialised Cell How structure relates to function

8 Sperm cell Streamlined head and long tail. Contains lots of mitochondria to 
transfer energy.

9 Nerve cell Long and thin. Transmits electrical impulses over a distance.

10 Red blood cell Contains haemoglobin to transport oxygen. Disklike shape to increase 
surface area.

11 Root hair cell Long extension to increase surface area for water uptake by osmosis; 
thin cell wall.

12 leaf cell Found at the top of the leaf and are packed with chloroplasts to 
maximise photosynthesis.

Section 4: Microscopy

13 
Magnification

The degree by which an object is 
enlarged.
Magnification = size of image__

size of real object
14 Microscope An instrument used to magnify objects.

Section 5: Diffusion

15 Diffusion
The movement of particles from an 
area of high concentration to an 
area of low concentration. 

16 
Concentration

A measure of the number of 
particles of a substance in a fixed 
volume.

Section 6: Unicellular organisms 
17 Unicellular An organism made of just one cell.

18 Amoeba A unicellular organisms found in water that feeds on other organisms.

19 Euglena A unicellular organism found in water that has chloroplasts for
photosynthesis.

20 Flagellum Tail-like structure that spins like a propeller.

21 Binary Fission Method of reproduction for amoeba and euglena. One cell splits into two 
identical cells. 



Section 1: Levels of organisation

Structure Definition Example

Cells

The basic unit of all living things except 
viruses. In advanced organisms, 
cells consist of a nucleus (which 
contains genetic material), cytoplasm, 
and organelles, all of which are 
surrounded by a cell membrane.

Animal: nerve, muscle, red blood cell, 
Plant: root hair and leaf cell.

Tissue
A group of similar cells that work 
together to perform a certain function.

Animal: muscle, nervous tissue,
Plant: xylem.

Organ
A group of different tissues that work 
together to perform a certain function

Animal: brain, heart liver, stomach,
Plant: stem, leaf, root.

Organ 
system

A group of different organs that w..… 
…………………………………………………….

Animal: circulatory system
Plant: flower.

Biology B1.2: Body Systems

organ systems 
eg circulatory system

cells eg nerve

tissues eg muscle

organs eg heart

organism
eg human

cells eg nerve

tissues eg muscle

organs eg heart

organism
eg human

organ systems 
eg circulatory system Increasing

complexity

This is the hierarchy 
of organization in the 
human body. à

Section 2: Gas exchange

Gas exchange takes places inside the lungs – oxygen is take in and carbon dioxide is 
given out.

Oxygen enters the body through the mouth and nose. It then travels down the windpipe, 
through a bronchus, then a bronchiole, into an alveolus, and diffuses into the blood.

Exhaled air is warmer and contains more carbon dioxide and water vapour than inhaled 
air, but less oxygen.

Section 3: Breathing

When you inhale, muscles between your ribs and the diaphragm contract. This 
increases the volume inside your chest. The pressure decreases and the air is 
drawn into the lungs.

When you exhale, muscles between your ribs and the diaphragm relax. This 
decreases the volume inside your chest. The pressure increases and air is forced 
out of your lungs.

Section 4: Skeleton

The skeleton is made up of bones. It has four important functions: 1. support the body, 2. 
protect the organs, 3. allow movement and 4. make blood.

Red and white blood cells are produced in bone marrow found in the centre of some 
bones.

Section 5: Movement - joints

Joints occur where two or more bones join 
together.

Cartilage in joints stop bones rubbing together.

Bones are held together by ligaments.

Tendons join muscles to bones.

Section 6: Movement - muscles

Antagonistic muscles are pairs of muscles that 
work together at a joint. When one muscle 
contracts, the other muscle relaxes.



 



Section 1: Adolescence

1 Adolescence The period of time when a child changes into 
an adult (emotional and physical changes).

2 Puberty The physical changes that take place during 
adolescence.

3 What happens 
to a girl during 
puberty?

Breasts develop, ovaries start to release 
eggs, periods start and hips widen.

4 What happens 
to a boy during 
puberty?

Voice breaks, testes and penis get bigger,
testes start to produce sperm, shoulder widen, 
hair grows on face and chest.

5 Sex hormones Female hormones made in ovaries, male 
hormones made in testes.

1.3 Reproduction Section 2: Reproductive Systems

6 Ovaries Female reproductive organs (production of 
eggs).

7 Oviduct Carries egg to the uterus

8 Cervix Ring of muscle at the entrance to the 
uterus above the vagina

9 Vagina Receives the sperm during intercourse 
(where the mans penis enters).

10 Urethra Tube that carries urine from the bladder
out of the body.

11 Testes Produce sperm and the male sex 
hormones

12 Sperm duct Carries sperm from the testes to the penis

Section 3: Fertilisation and Development
13 
Ejaculation The release of sperm into the vagina. 

14 
Fertilisation

The point at which egg and sperm join 
together.

15 
Implantation

When the fertilised egg (embryo) attaches 
to the lining of the uterus.

16 Placenta
An organ where substances are passed 
between the mother's blood and the foetus’s 
blood.

17 Umbilical 
cord Connects the foetus to the placenta. 

18 Gestation The period of development before birth (9 
months for humans).

Section 5: Fertilisation and Germination in Plants
20 Stamen The male reproductive part of the plant.

21 Anther Part of the stamen which produces pollen (the male 
gamete).

22 Carpel The female reproductive part of the plant.

23 Stigma Part if the carpel that is sticky to catch grains of 
pollen.

24 Ovary Part of the carpel containing ovules (the female 
gamete).

25 Pollination The transfer of pollen from the anther to the stigma.

26 Fertilisation When the pollen tube, joins the pollen grain, to the 
nucleus of the ovule.

27 Germination When a seed begins to grow (this requires water, 
oxygen and warmth).

28 Methods of seed 
dispersal 

Wind (lightweight seeds with extensions to catch the 
wind), animal (fruits containing seeds eaten by
animals), water (seeds that float on water) and 
explosive (fruits that burst throwing the seeds out).

Section 3: Menstrual Cycle

Day 1-5 -
period

Day 5-14 - uterus 
regrows.

Day 14 - ovulation (egg 
released)

Insect pollinated plants have bright 
coloured flowers and produce nectar to 
attract insects.

Wind pollinated plants have small 
petals (often brown or green) and do 
not produce nectar.

19

7-12 7-12
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Chemistry C1.1 Particles and their behaviour

Section 1: Particle model definitions

Key word Definition

1. Material The different types of stuff that things are made from

2. Particle The tiny things that materials are made from

3. Mixture A material whose properties are not the same all the way through

4. Substance A material that is not a mixture.  It has the same properties all the way through

5. Property A quality of a substance or material that describes its appearance or how it behaves

6. Particles in the solid state

7. Particles in the liquid state

8. Particles in the gas state

Section 4: Changes of state

Section 3: Properties of solids, liquids and gases

State
Can you compress 

(squash) the 
substance in this 

state?

Does the substance 
flow? Shape

9. Solid No No
Fixed, unless you apply
a force

10. Liquid No Yes
Takes the shape of the 
bottom of its container

11. Gas yes yes
Takes the shape of the 
whole container

17. Gas pressure is the force exerted by gas particles per unit 
area of a surface

Temperature Gas pressure

19 Hot High

20 Cold Low

Inside the balloon, 
the air particles 
bump into or collide 
with each other

Section 2: The states of matter

Section 6: Gas pressure

18

E Description

13 Boiling Point
Temperature a substance 

changes from a liquid to gas 
state.

14 Melting Point
Temperature a substance 

changes from a solid to the 
liquid state.

Letter Change of state
12 A Melting

B Boiling

C Freezing

D Condensing

Section 5: Diffusion

15 Diffusion

The movement of liquid or gas 
particles from a place of high 
concentration to a place of low 
concentration

16 Factors that 
affect diffusion

• Temperature
• Particle size
• The state of the diffusing 

substance



Section 1: Elements 
Key Word Definition 

1. Element An element is a substance that cannot be broken down into 
other substances. 

2. Chemical Symbol

A chemical symbol is a one or two letter code for the element. 
Some examples are given below: 

3. Periodic table The periodic table lists the elements, In the periodic table, 
elements with similar properties are grouped together. 

Chemistry 2 – Elements, atoms and compounds

Section 2: Atoms
Key Word Definition 

4. Atom

An atom is the smallest part of an element that can exist.

Section 3: Compounds
Key Word Definition 

5. Compound

A substance made up of two or more elements, 
strongly joined together. Water is a compound, made 
up of two elements – hydrogen and oxygen – joined 
together. 

6. Molecule A group of two or more atoms, strongly joined
together. 

7. Properties of 
compounds

A compound has different properties to the elements
in it. 
e.g Salt is a compound. It contains atoms of two 
elements, sodium and chloride. Sodium is a shiny metal, 
and chlorine is a smelly green poisonous gas. However, 
sodium chloride doesn’t smell or poison you because the 
atoms are joined together to make one substance.

Section 4: Chemical Formulae
Key Word Definition Example

8.
Chemical 
Formula

A chemical formula shows 
the relative number of 
atoms of each element in 
a compound. Relative
number means how many 
of one type of atom there 
are compared to another. 

The chemical formula of carbon 
dioxide is CO2. This shows there is one 
carbon atom for every two oxygen 
atoms. 

The chemical formula for carbon 
monoxide is CO, which shows there is 
one carbon atom for every oxygen 
atom. 

← This 
diagram 
shows silicon 
atoms in solid 
silicon

← This 
diagram 
shows gold 
atoms in 
solid gold

Carbon Nitrogen Oxygen Sodium Gold

C N O Na Au
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Section 1: Chemical Reactions
Key Word Definition 

1. Chemical reaction A change in which atoms are rearranged to create new substances. 
Chemical reactions are not reversible.

2. Reversible This means you cannot easily get back what you started with. 

3. Catalyst A catalyst speeds up the reaction, but is not used up in the 
reaction (you get it back at the end). 

4. Physical change Changes of state and dissolving are physical changes. You can get 
back what you started with. 

Chemistry 1.3 - Reactions

5. How do you know a chemical reaction has happened?
a) You can feel it – it gets hotter or colder.
b) You can smell it – it might smell sweet, or horrible!
c) You can see it – there might be huge flames or a tiny spark
d) You can hear it – there might be a loud bang, or gentle fizzing

a b c d

Section 2: Word Equations 

Key Word Definition 

6. Reactant A starting substance in a chemical reaction
7. Product A substance that is made in a chemical reaction
8. Hazard A possible source of danger

9. Risk The chance of damage or injury from a hazard

products on the rightReactants on the left

The arrow means reacts to make

Section 3: Burning Fuels
Key Word Definition 
12. Fuel A material that burns to transfer useful energy.

13. Combustion A chemical reaction in which a substance reacts quickly 
with oxygen and gives out light and heat. 

14. Fossil Fuel A fuel made from the remains of animals and plants that 
died millions of years ago. For example coal, oil and gas. 

15. Non-Renewable Fuels that will eventually run out.

16. Oxidation A chemical reaction in which substances react with oxygen
to form oxides.

Section 4: Thermal Decomposition
Key Word Definition 

18. Decomposition A chemical reaction in which a compound breaks down to form 
simpler compounds and or elements. 

20. Discrete Variables A discrete variable that can only have certain values, such as 
shoe sizes or eye colour. 

Section 5: Conservation of Mass
Key Word Definition 

23. Conservation of 
mass

In a chemical reaction, the total mass of reactants is equal to the 
total mass of the products. Mass is conserved in chemical 
reactions and in physical changes. 

24. Balanced symbol 
equations

In a balanced symbol equation, chemical formulae represent the 
reactants and products. The equation shows how atoms are 
rearranged, and gives the relative amounts of reactants and 
products. 

Section 6: Exothermic and Endothermic
Key Word Definition 
26.
Exothermic 
Change

An exothermic change transfers 
energy to the surroundings. 

27.
Endothermic 
Change

An endothermic change transfers 
energy from the surroundings.



Chemistry C1.4 Acids and Alkalis

Section 1: Acids and alkalis

Key word Definition

1 Acid Solution with a pH ranging from 1-6; opposite of an alkali; lots of H+ ions

2 Alkali Solution with a pH ranging from 8-14; opposite of an acid; lots of OH- ions

3 Concentrated A strong  solution that can burn skin and eyes: more corrosive than a dilute solution.

4 Dilute A week solution; less corrosive than a concentrated solution

5 Corrosive A substance that can burn the skin or wear away clothing and metal

Section 5: Neutralising acids and alkalis

8 Neutralisation When an acid reacts with a substance that 
cancels it out e.g. alkali or base

9 Base A substance that neutralises an acid; metal 
oxide e.g. copper oxide 

10 Salt A compound formed when an acid reacts with a 
metal chemical or compound

11 Water Formed during neutralisation of acids; pH7

12 Universal indicator A mixture of dyes that changes colour to show 
how acidic or alkali a solution is.

Section 2: pH Scale

Section 3:  Litmus paper 
testing acids and alkalis

7. Blue litmus in acid

12. Salts: Sodium Chloride &  copper sulphate

hydrochloric         sodium                               water             sodium             
acid                        hydroxide chloride 

3/4. Concentrated and Dilute 
acid

6. 
Hazard 
symbol

7



Section 1: Introduction to Forces
1 Forces A push or pull upon an object
2 Newtons Forces are measured in Newtons (N) using a Newton meter
3 Interaction pair This is formed when a force exist between objects.

4 Forces can… Deform objects, change their speed or change their 
direction of motion

5 Examples of 
forces

Gravity, friction and air resistance.

6 Contact force: A force that acts when an object is touching somethings such 
as friction

7 Non-contact 
force:

Magnetic, electrostatic or gravitational force that acts when 
objects are not in contact

Physics 1.1: Forces

Section 2: Squashing and Stretching 
8 Deform To change shape
9 Compress To squash into a smaller space

10 Stretch An object can be stretched if you exert a force on it

11 Reaction Force The support force provided by a solid surface, like a 
floor

12 Extension The amount by which an object gets longer when a 
force is applied.

13 Tension A stretching force

14 Elastic Limit The point beyond which a spring will not return to its 
original length when the force is removed

15 Hooke’s Law A law that says that if you double the force of an 
object, the extension will double.

Section 3: Drag forces and Friction
16 Friction The forces that resists movement because of contact between surfaces
17 Lubrication A substance that reduces friction such as grease or oil

18 Water 
Resistance The force on an object moving through water that causes it to slow down 

19 Air Resistance The force on an object moving through air that causes it to slow down 

20  Drag Force The force acting on an object moving through air/water that causes it to 
slow down

21 Streamlined An object that has been shaped to reduce resistance to motion from water or 
air

Section 4: Forces at a Distance
22 Magnetic Forces The forces between two magnets or a magnet and a magnetic material
23 Electrostatic Force The force acting between electrically charged objects
24 Field A region where an object feels a force b
25 Weight (N) The force of the Earth on an object due to its mass
26  Mass (kg) The amount of matter an object is made up of
27 How to calculate weight Weight (N) = mass (kg) x gravitational field strength (10N/kg)

Section 5: Balanced and Unbalanced

28 Balanced (forces) Forces acting on an object that are the same size but act in opposite directions

29 Unbalanced (forces) Opposing Forces acting on an object that are unequal

30 Equilibrium When the forces acting on an object cancel each other out

31 Driving Force The force that is pushing or pulling something

32  Resistive Force Any force that acts to slow down a moving object



Section 1: Features of a Wave

1 Amplitude The distance from the middle to the top or 
bottom of a wave

2 Frequency: the number of waves that go past a fixed 
point per second. Measured in Hertz (Hz)

3 Wavelength: the distance from peak to peak

4 Wave: An oscillation or vibration that transfers 
energy or information

Section 2: Transverse or longitudinal?

6 longitudinal 
wave

the oscillation is parallel to the direction of the 
wave

7 transverse 
wave

oscillation is at 90 degrees to the direction of 
travel

Section 3: Waves can be reflected 

8 The incident wave goes into the barrier

9 The reflected wave comes off from the barrier

Section 6: Loudness and pitch

14 Audible range: 20 – 20, 000 Hz in humans

15 Infrasound: Below 20 Hz

16 Ultrasound: Above 20, 000 Hz

17 Ultrasound is used for seeing inside soft structures in the body 
and for ships to detect the depth of the ocean.

18 SONAR: stands for SOund NAvigation and Ranging

19 Transmitter: 
Sends out a beam of ultrasound, which is reflected 
off an object. 

20 Receiver: Detects the reflection and uses the time taken to 
calculate the distance.

Section 7: How fast does sound travel?

21 Sound
travels at 340m/s in air, at 1, 500m/s in liquids and 
5,000 m/s in metals.

22 Light
Travels at 300, 000, 000 m/s.
Sound cannot travel in a vacuum

23 Sound Cannot travel in a vacuum

Section 5: Sound and waves

12
Loudness

A loud sound has a bigger amplitude than a 
quiet sound. Measured in decibels (dB)

13 
Pitch

A higher frequency results in a higher 
pitched noise. Measured in Hertz (Hz)

Section 4: The ear

11
Vibrations travel from your eardrum to the 
hairs in your cochlea. This produces a signal
which is sent to your brain. 10

5

Physics P1.2 Sound



Light and Sound comparison



Light and Sound comparison



Section 1: Light
Property Definition Example

Luminous An object which is a source of light, /an object which 
emits its own light.

A light bulb, The 
Sun, a star.

Non-Luminous An object which needs to reflect light in order to be 
seen. A book, The Moon

Transparent Materials that transmit light; you can see clearly 
through them.

Glass, shallow 
water, Perspex

Translucent Materials that scatter light as it passes through them so 
you cannot see clearly.

Frosted glass, 
tissue paper.

Opaque Materials that do not transmit light and produce 
shadows. Brick, wood

Light travels at 300,000,000 m/s and a distance of 1 light-year in a year.  
The sun is 150,000,000,000 m from Earth, and light takes 8.3 min to travel this distance.

Physics P1.3: Light

Section 2: Reflection

Specular reflection occurs from a smooth, flat surface such as a plane mirror.

The angle of reflection, between the ray and the normal, is equal to the angle of incidence.

Diffuse scattering occurs when light reflects from a rough, uneven surface such as a wall.

Reflection produces 
a virtual image 
equally behind the 
mirror as the object 
is in front.

This image is 
constructed by 
virtual rays.

Section 2: Refraction

Refraction happens when light changes direction as it passes from one transparent
medium (material) to another – from air into glass, for example.

Glass is more dense than air, so the angle of refraction is smaller than the angle of 
incidence.  If the surfaces of the medium are parallel, the emergent ray is parallel to the 
incident ray.

Section 4: The Eye and the Camera

Light reflected from an object enters the eye 
through the transparent cornea, then the pupil.  
The size of the pupil is controlled by a muscle 
called the iris.  
An inverted (upside down) image is formed on 
the retina.  
Photoreceptors in the retina send electrical 
impulses to the brain along the optic nerve.
They eye can be compared to a pinhole 
camera.

Section 5: Colours
White 
paper

Red 
apple

Green 
apple

How it 
looks in
white 
light

White (no 
colours 
absorbed)

Red (all 
colours 
absorbed 
except 
red)

Green (all 
colours 
absorbed 
except 
green)

How it 
looks in 
red 
light

Red (only 
red light 
to reflect)

Red Black (no 
green light 
to reflect)

How it 
looks in 
green 
light

Green 
(only 
green light 
to reflect)

Black (no 
red light 
to reflect)

Green

How it 
looks in 
blue 
light

Blue (only 
blue light 
to reflect)

Black (no 
red light 
to reflect)

Black (no 
green light 
to reflect)



Physics P1.4 Space

Section 1: The night sky

1 Orbit The path taken by one body in space around 
another

2 The Moon A rocky body orbiting Earth

3 Planet Any large body that orbits a star in a Solar
System

4 Solar System The Sun and the planets and other bodies in 
orbit around it

5 Star A body in space that gives out its own light

6 Meteor A piece of rock or dust that makes a streak of 
light in the night sky

7 Galaxy A number of stars and the Solar Systems 
around them grouped together

8 Universe Everything that exists

Smallest to largest object

9 Planet, Sun, Solar System, Galaxy, Universe

Section 2: The Solar System

10 Inner
Planets

Mercury,
Venus, Earth, 
Mars

• Smaller than the outer 
planets

• Made of rock
• Shorter years than the 

outer planets
• All four are visible from 

Earth

11 Outer 
planets

Jupiter, 
Saturn, 
Uranus, 
Neptune

• Larger than the inner 
planets

• Made of gas
• Longer years than inner 

planets
• Only Jupiter is visible from 

Earth

Section 3: The Earth

12 Axis The imaginary line that the Earth spins around

13 Day The time it takes a planet to make one full spin on its axis

14 Night The period on one section of the Earth or other planet when it is 
facing away from the Sun

15 Year The length of time it takes for a planet to orbit the Sun

16 Seasons Changes in the temperature during the year as the Earth moves 
around its orbit

When is it hottest?

17 It is hotter in the Summer than the Winter because the tilt of the Earth’s axis spread over a 
smaller area and the days are longer.

Section 4: The Moon

18 Phases of the Moon The shape of the moon as we see it from Earth

Label on 
diagram Phase

19 1 New
20 2+8 Crescent
21 3 First quarter
22 4+6 Gibbous
23 5 Full
24 7 Third quarter

Key word Definition

25 Lunar eclipse
An eclipse that happens when 
the Earth comes between the 
Sun and the Moon

26 Solar eclipse
An eclipse where the Moon 
comes between the Sun and 
the Earth



Space knowledge organiser
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