
LOVE HOPE COURAGE 

 KEY STAGE TWO SCIENCE PLAN CYCLE B AND D 

 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

 LKS2 

 Rocks  States of matter Light and Shadows Forces and magnets  Plant functions and growth Investigation skills 

Objectives  1. compare and group 
together different kinds of 
rocks on the basis of their 
appearance and simple 
physical properties  

2. describe in simple terms 
how fossils are formed 
when things that have 
lived are trapped within 
rock  

3. recognise that soils are 
made from rocks and 
organic matter 

 

1. compare and group 
materials together, 
according to whether they 
are solids, liquids or gases  

2. observe that some 
materials change state 
when they are heated or 
cooled, and measure or 
research the temperature 
at which this happens in 
degrees Celsius (°C)  

3. identify the part played by 
evaporation and 
condensation in the water 
cycle and associate the 
rate of evaporation with 
temperature 

 

1. recognise that they need 
light in order to see things 
and that dark is the 
absence of light  

2. notice that light is reflected 
from surfaces  

3. recognise that light from 
the sun can be dangerous 
and that there are ways to 
protect their eyes  

4. recognise that shadows 
are formed when the light 
from a light source is 
blocked by an opaque 
object  

5. find patterns in the way 
that the size of shadows 
change 

1. compare how things move 
on different surfaces  

2. notice that some forces 
need contact between two 
objects, but magnetic 
forces can act at a 
distance  

3. observe how magnets 
attract or repel each other 
and attract some materials 
and not others  

4. compare and group 
together a variety of 
everyday materials on the 
basis of whether they are 
attracted to a magnet, and 
identify some magnetic 
materials  

5. describe magnets as 
having two poles  

6. predict whether two 
magnets will attract or 
repel each other, 
depending on which poles 

are facing 

1. identify and describe the 
functions of different parts 
of flowering plants: roots, 
stem/trunk, leaves and 
flowers  

2. explore the requirements 
of plants for life and growth 
(air, light, water, nutrients 
from soil, and room to 
grow) and how they vary 
from plant to plant  

3. investigate the way in 
which water is transported 
within plants  

4. explore the part that 
flowers play in the life 
cycle of flowering plants, 
including pollination, seed 
formation and seed 
dispersal 

 

1. learn how to plan, carry out and 
evaluate a range of 
investigations. 

2. Design a range of investigations.  
3. Recognise what a fair test is.  
4. Accurately record results 

appropriately for a range of 
investigations.  

5. Recognise how to further 
develop or improve for accurate 
results and to avoid anomalies.   

Scientific 
understanding  

Rock is a naturally occurring 
material. There are different types 
of rock e.g. sandstone, limestone, 
slate etc. which have different 
properties. Rocks can be hard or 
soft. They have different sizes of 
grain or crystal. They may absorb 
water. Rocks can be different shapes 
and sizes (stones, pebbles, 
boulders). Soils are made up of 
pieces of ground down rock which 
may be mixed with plant and animal 
material (organic matter). The type 
of rock, size of rock piece and the 
amount of organic matter affect the 
property of the soil. 
Some rocks contain fossils. Fossils 
were formed millions of years ago. 
When plants and animals died, they 
fell to the seabed. They became 
covered and squashed by other 
material. Over time the dissolving 
animal and plant matter is replaced 
by minerals from the water. 
 

A solid keeps its shape and has a fixed 
volume. A liquid has a fixed volume but 
changes in shape to fit the container. A 
liquid can be poured and keeps a level, 
horizontal surface. A gas fills all available 
space; it has no fixed shape or volume. 
Granular and powdery solids like sand 
can be confused with liquids because 
they can be poured, but when poured 
they form a heap and they do not keep a 
level surface when tipped. Each 
individual grain demonstrates the 
properties of a solid. 
Melting is a state change from solid to 
liquid. Freezing is a state change from 
liquid to solid. The freezing point of 
water is 0oC. Boiling is a change of state 
from liquid to gas that happens when a 
liquid is heated to a specific temperature 
and bubbles of the gas can be seen in 
the liquid. Water boils when it is heated 
to 100oC. Evaporation is the same state 
change as boiling (liquid to gas) but it 
happens slowly at lower temperatures 
and only at the surface of the liquid. 
Evaporation happens more quickly if the 
temperature is higher, the liquid is 
spread out or it is windy. Condensation 

We see objects because our eyes 
can sense light. Dark is the absence 
of light. We cannot see anything in 
complete darkness. Some objects, 
for example the sun, light bulbs and 
candles are sources of light. Objects 
are easier to see if there is more 
light. Some surfaces reflect light. 
Objects are easier to see when there 
is less light if they are reflective. The 
light from the sun can damage our 
eyes and therefore we should not 
look directly at the Sun and can 
protect our eyes by wearing 
sunglasses or sunhats in bright light.  
Shadows are formed on a surface 
when an opaque or translucent 
object is between a light source and 
the surface and blocks some of the 
light. The size of the shadow 
depends on the position of the 
source, object and surface.  
 

A force is a push or a pull. When an 
object moves on a surface, the texture of 
the surface and the object affect how it 
moves. It may help the object to move 
better or it may hinder its movement 
e.g. ice skater compared to walking on 
ice in normal shoes. 
A magnet attracts magnetic material. 
Iron and nickel and other materials 
containing these e.g. stainless steel, are 
magnetic. The strongest parts of a 
magnet are the poles. Magnets have two 
poles – a north pole and a south pole. If 
two like poles e.g. two north poles, are 
brought together they will push away 
from each other – repel. If two unlike 
poles e.g. a north and south, are brought 
together they will pull together – attract. 
For some forces to act there must be 
contact e.g. a hand opening a door, the 
wind pushing the trees. Some forces can 
act at a distance e.g. magnetism. The 
magnet does not need to touch the 
object that it attracts. 
 

 

Many plants, but not all, have roots, 
stems/trunks, leaves and 
flowers/blossom. The roots absorb 
water and nutrients from the soil 
and anchor the plant in place. The 
stem transports water and 
nutrients/minerals around the plant 
and holds the leaves and flowers up 
in the air to enhance 
photosynthesis, pollination and seed 
dispersal. The leaves use sunlight 
and water to produce the plant’s 
food.  Some plants produce flowers 
which enable the plant to 
reproduce. Pollen, which is 
produced by the male part of the 
flower, is transferred to the female 
part of other flowers (pollination). 
This forms seeds, sometimes 
contained in berries or fruits which 
are then dispersed in different ways. 
Different plants require different 
conditions for germination and 
growth 
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is the change back from a gas to a liquid 
caused by cooling. 
Water at the surface of seas, rivers etc. 
evaporates into water vapour (a gas). 
This rises, cools and condenses back into 
a liquid forming clouds. When too much 
water has condensed the water droplets 
in the cloud get too heavy and fall back 
down as rain, snow, sleet etc. and drain 
back into rivers etc. This is known as 
precipitation. This is the water cycle.  
 

Enquiry  Observe rocks closely 
Classify rocks in a range of ways 
based on their appearance 
Devise a test to investigate the 
hardness of a range of rocks 
Devise a test to investigate how 
much water different rocks absorb 
Observe how rocks change over time 
e.g. gravestones or old building 
Research using secondary sources 
how fossils are formed 
Observe soils closely 
Classify soils in a range of ways 
based on their appearance 
Devise a test to investigate the 
water retention of soils 
Observe how soil can be separated 
through sedimentation 
Research the work of Mary Anning 
 

Observe closely and classify a range of solids 
Observe closely and classify a range of liquids 
Explore making gases visible e.g. squeezing 
sponges under water to see bubbles, and 
showing their effect e.g. using straws to blow 
objects, trees moving in the wind 
Classify materials according to whether they 
are solids, liquids and gases 
Observe a range of materials melting e.g. ice, 
chocolate, butter 
Investigate how to melt ice more quickly 
Observe the changes when making rocky road 
cakes or ice-cream 
Investigating melting point of different 
materials e.g. ice, margarine, butter and 
chocolate 
Explore freezing different liquids e.g. tomato 
ketchup, oil, shampoo 
Use a thermometer to measure temperatures 
e.g. icy water (melting), tap water, hot water, 
boiling water (demonstration) 
Observe water evaporating and condensing 
e.g. on cups of icy water and hot water 
Use secondary sources to find out about the 
water cycle 

Explore how different objects are 
more or less visible in different 
levels of lighting  
Explore how objects with different 
surfaces e.g. shiny vs matt are more 
or less visible 

Explore how shadows vary as the 
distance between a light source, an 
object or surface is changed 
Explore shadows which are 
connected to and disconnected from 
the object e.g. shadows of clouds 
and children in the playground 
Choose suitable materials to make 
shadow puppets 
Create artwork using shadows 

Carry out investigations to explore how 
objects move on different surfaces e.g. 
spinning tops/coins, rolling balls/cars, 
clockwork toys, soles of shoes etc. 
Explore what materials are attracted to a 
magnet 
Classify materials according to whether 
they are magnetic 
Explore the way that magnets behave in 
relation to each other 
Use a marked magnet to find the 
unmarked poles on other types of 
magnets 
Explore how magnets work at a distance 
e.g. through the table, in water, jumping 
paper clip up off the table 

 

Observe what happens to plants 
over time when the leaves or roots 
are removed 
Observe the effect of putting cut 
white carnations or celery in 
coloured water 
Investigate what happens to plants 
when they are put in different 
conditions e.g. in darkness, in the 
cold, deprived of air, different types 
of soil, different fertilisers, varying 
amount of space 
Spot flowers, seeds, berries and 
fruits outside throughout the year 
Observe flowers carefully to identify 
the pollen 
Observe flowers being visited by 
pollinators e.g. bees and butterflies 
in the summer 
Observe seeds being blown from the 
trees e.g. sycamore seeds 
Research different types of seed 
dispersal 
Classify seeds in a range of ways 
including by how they are dispersed 
Create a new species of flowering 
plant 

 

Investigation  Impact of water on different rocks 
types.  

Set up investigations to explore changing the 
rate of evaporation e.g. washing, puddles, 
handprints on paper towels, liquids in 
containers 
 

Shadow investigation- impact of 
distance of light source from object 
etc.  

Devise an investigation to test the 
strength of magnets- how many paper 
clips can magnets hold? Do magnets 
work through different materials?  

Comparing the effect of different 
factors on plant growth, for 
example, the amount of light, the 
amount of fertiliser. 

 

Key 
vocabulary  

Rock, stone, pebble, boulder, grain, 
crystals, layers, hard, soft, texture, 
absorb water, soil, fossil, marble, 
chalk, granite, sandstone, slate, soil, 
peat, sandy/chalk/clay soil 

Solid, liquid, gas, state change, melting, 
freezing, melting point, boiling point, 
evaporation, temperature, water cycle 

Light, light source, dark, absence of 
light, transparent, translucent, 
opaque, shiny, matt, surface, 
shadow, reflect, mirror, sunlight, 
dangerous 

Force, push, pull, twist, contact force, 
non-contact force, magnetic force, 
magnet, strength, bar magnet, ring 
magnet, button magnet, horseshoe 
magnet, attract, repel, magnetic 
material, metal, iron, steel, poles, north 
pole, south pole 

Photosynthesis, pollen, insect/wind 
pollination, seed formation, seed 
dispersal – wind dispersal, animal 
dispersal, water dispersal 

Aim, fair test, variables, method, 
results, conclusion.  

Lesson 
Content  

1. Layers of the earth.  
2. Sorting rock types and man-

made and natural materials.  
3. Different soil types.  
4. Fossil formation using edible 

ingredients.  
5. Investigation- permeability of 

soils. 

1. Sort solids, liquids and gases. 
Explanation of what they are.  

2. Predict what happens to materials 
when they are heated. Investigation 
and explanation.  

3. Observation of freezing different 
liquids.  

4. Investigation- how temperature 
affects the rate of evaporation.  

1. KWL grid. Sort light source and 
not light source.  

2. Explanation of needing light to 
see things.  

3. Investigation- which materials 
reflect light.  

4. Opaque, transparent and 
translucent. Investigation- 

1. KWL grid. Describe push and pull 
forces. Venn diagram.  

2. Investigation- friction on different 
materials.  

3. Sort magnetic and non-magnetic 
materials.  

4. Investigation- strength of magnets 
using paper clips.  

5. Magnetic poles.  

1. Label parts of a plant and their 
functions.  

2. Set up investigation- whether 
plants need water.  

3. Life cycles of plants with 
explanation of each stage.  

4. Parts of a flower and stages of 
pollination 

1. Variables- which material is 
better to insulate an ice cube to 
stop it melting? 

2. Method- which shape sinks 
quickest? 

3. Method- transportation in 
plants- carnations. 
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6. Conclude investigation.   5. Explanation of condensation. 
6. Water cycle diagram and 

explanation.  

which materials is best for a 
curtain.  

5. Sun safety posters.  
6. Investigation- how shadows are 

formed using different objects.  

6. Contact and non-contact forces. 
Venn diagram.  

5. Photosynthesis 
6. Seed dispersal 

4. Conclusion- transportation in 
plants- celery.  

5. Results- how does the shape of 
a paper aeroplane impact the 
distance it travels? 

 

 

 

 

 

 

 KEY STAGE TWO SCIENCE PLAN CYCLE B AND D 

 UKS2 

 Properties and changes of 
materials 

Reversible and irreversible 
changes 

Earth and Space Forces- friction and air 
resistance 

Living things and their habitats- 
life cycles  

Human life cycles 

Objectives  1. compare and group together 
everyday materials on the 
basis of their properties, 
including their hardness, 
solubility, transparency, 
conductivity (electrical and 
thermal), and response to 
magnets  

2. know that some materials will 
dissolve in liquid to form a 
solution, and describe how to 
recover a substance from a 
solution  

3. use knowledge of solids, 
liquids and gases to decide 
how mixtures might be 
separated, including through 
filtering, sieving and 
evaporating  

4. give reasons, based on 
evidence from comparative 
and fair tests, for the 
particular uses of everyday 
materials, including metals, 
wood and plastic  

 

1. demonstrate that dissolving, 
mixing and changes of state 
are reversible changes 

2. explain that some changes 
result in the formation of new 
materials, and that this kind 
of change is not usually 
reversible, including changes 
associated with burning and 
the action of acid on 
bicarbonate of soda 

1. describe the movement of 
the Earth, and other 
planets, relative to the Sun 
in the solar system  

2. describe the movement of 
the Moon relative to the 
Earth  

3. describe the Sun, Earth 
and Moon as 
approximately spherical 
bodies  

4. use the idea of the Earth’s 
rotation to explain day and 
night and the apparent 
movement of the sun 
across the sky  

 

1. explain that unsupported 
objects fall towards the 
Earth because of the force 
of gravity acting between 
the Earth and the falling 
object  

2. identify the effects of air 
resistance, water 
resistance and friction, that 
act between moving 
surfaces  

3. recognise that some 
mechanisms, including 
levers, pulleys and gears, 
allow a smaller force to 
have a greater effect 

 

1. describe the differences in 
the life cycles of a 
mammal, an amphibian, 
an insect and a bird  

2. describe the life process of 
reproduction in some 
plants and animals 

 

1. describe the changes as 
humans develop to old age

 

Scientific 
understanding  

Materials have different uses depending 
on their properties and state (liquid, 
solid, gas). Properties include hardness, 
transparency, electrical and thermal 
conductivity and attraction to magnets.  
Some materials will dissolve in a liquid 
and form a solution while others are 
insoluble and form sediment.  
Mixtures can be separated by filtering, 
sieving and evaporation.  
in the formation of new materials and 
these are not reversible. 
 

Some changes to materials such as 
dissolving, mixing and changes of state 
are reversible, but some changes such as 
burning wood, rusting and mixing 
vinegar with bicarbonate of soda result 

The Sun is a star. It is at the centre of 
our solar system. There are 8 planets 
(can choose to name them, but not 
essential). These travel around the 
Sun in fixed orbits. Earth takes 365¼ 
days to complete its orbit around 
the Sun. The Earth rotates (spins) on 
its axis every 24 hours. As Earth 
rotates half faces the Sun (here it is 
day) and half is facing away from the 
Sun (night). As the Earth rotates the 
Sun appears to move across the sky. 

A force causes an object to start 
moving, stop moving, speed up, slow 
down or change direction. Gravity is 
a force that acts at a distance. 
Everything is pulled to the Earth by 
gravity. This causes unsupported 
objects to fall.  
Air resistance, water resistance and 
friction are contact forces that act 
between moving surfaces. The 
object may be moving through the 

As part of their life cycle plants and 
animals reproduce. Most animals 
reproduce sexually. This involves 
two parents where the sperm from 
the male fertilises the female egg. 
Animals including humans have 
offspring which grow into adults. In 
humans and some animals these 
offspring will be born live, such as 
babies or kittens, and then grow into 
adults. In other animals, such as 
chickens or snakes, there may be 

When babies are young they grow 
rapidly. They are very dependent on 
their parents. As they develop they 
learn many skills. At puberty, a 
child’s body changes and develops 
primary and secondary sexual 
characteristics. This enables the 
adult to reproduce. 
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The Moon orbits the Earth. It takes 
about 28 days to complete its orbit. 
The Sun, Earth and Moon are 
approximately spherical. 
 
 

air or water or the air and water may 
be moving over a stationary object.  
A mechanism is a device that allows 
a small force to be increased to a 
larger force. The pay back is that it 
requires a greater movement. The 
small force moves a long distance 
and the resulting large force moves 
a small distance, e.g. a crowbar or 
bottle top remover. Pulleys, levers 
and gears are all mechanisms, also 
known as simple machines. 
 

eggs laid that hatch to young which 
then grow to adults. Some young 
undergo a further change before 
becoming adults e.g. caterpillars to 
butterflies. This is called a 
metamorphosis.  
Plants reproduce both sexually and 
asexually. Bulbs, tubers, runners and 
plantlets are examples of asexual 
plant reproduction which involves 
only one parent. Gardeners may 
force plants to reproduce asexually 
by taking cuttings. Sexual 
reproduction occurs through 
pollination, usually involving wind or 
insects. 
 

Enquiry  Investigate the properties of different 
materials in order to recommend 
materials for particular functions 
depending on these properties e.g. test 
waterproofness and thermal insulation 
to identify a suitable fabric for a coat 
Explore adding a range of solids to water 
and other liquids e.g. cooking oil, as 
appropriate 
Investigate rates of dissolving by carrying 
out comparative and fair test 
Separate mixtures by sieving, filtering 
and evaporation, choosing the most 
suitable method and equipment for each 
mixture 

Puberty: the vocabulary to describe 
sexual characteristics 
 

Explore a range of non-reversible 
changes e.g. rusting, adding fizzy tablets 
to water, burning 
Carry out comparative and fair tests 
involving non-reversible changes e.g. 
What affects the rate of rusting? What 
affects the amount of gas produced? 
Research new materials produced by 
chemists e.g. Spencer Silver (glue of 
sticky notes) and Ruth Benerito (wrinkle 
free cotton) 

Use secondary sources to help 
create a model e.g. role play or using 
balls, to show the movement of the 
Earth around the Sun and the Moon 
around the Earth. 
Use secondary sources to help make 
a model to show why day and night 
occur 
Make first-hand observations of how 
shadows caused by the Sun change 
through the day 
Make a sundial 
Research time zones 
Consider the views of scientists in 
the past and evidence used to 
deduce shapes and movements of 
the Earth, Moon and planets before 
space travel 

Investigate the effect of friction in a 
range of contexts e.g. trainers, bath 
mats, mats for a helter-skelter 
Investigate the effects of water 
resistance in a range of contexts e.g. 
dropping shapes through water, 
pulling shapes e.g. boats along the 
surface of water 
Investigate the effects of air 
resistance in a range of contexts e.g. 
parachutes, spinners, sails on boats 
Explore how levers, pulleys and 
gears work 
Make a product that involves a 
lever, pulley or gear 
Create a timer that uses gravity to 
move a ball  
Research how the work of scientists 
such as Galileo Galilei and Isaac 
Newton helped to develop the 
theory of gravitation 

Use secondary sources and, where 
possible, first hand observations to 
find out about the life cycle of a 
range of animals 
Compare the gestation times for 
mammals and look for patterns e.g. 
in relation to size of animal or length 
of dependency after birth 
Look for patterns between the size 
of an animal and its expected life 
span 
Grow and observe plants that 
reproduce asexually e.g. 
strawberries, spider plant, potatoes 
Take cuttings from a range of plants 
e.g. African violet, mint 
Plant bulbs and then harvest to see 
how they multiply 
Use secondary sources to find out 
about pollination 

 

Investigation  Which material is best for a spoon in a 
café? 

Investigate what impacts dissolving- 
temperature, mixing etc 

Investigation into the earth’s 
movement around the sun- 
shadows.  

Investigations into friction- vehicles 
on ramps/ different materials. 
Air resistance- parachutes, 
aeroplanes etc. 

Do large animals have longer 
gestation periods? 

N/A 

Key 
vocabulary  

Thermal/electrical insulator/conductor, 
change of state, mixture, dissolve, 
solution, soluble, insoluble, filter, sieve  

 

reversible/non-reversible change, 
burning, rusting, new material 

Earth, Sun, Moon, (Mercury, Jupiter, 
Saturn, Venus, Mars, Uranus, 
Neptune) spherical, solar system, 
rotates, star, orbit, planets 

Force, gravity, Earth, air resistance, 
water resistance, friction, 
mechanisms, simple machines, 
levers, pulleys, gears 

Life cycle, reproduce, sexual, sperm, 
fertilises, egg, live young, 
metamorphosis, asexual, plantlets, 
runners, bulbs, cuttings 

Puberty and related vocabulary.  

Lesson 
content  

1. Sort solids, liquids and gases and 
describe them including particle 
properties.  

2. Reversible and irreversible changes. 
Sort and explain.  

3. Investigation- which substances are 
soluble and which are insoluble.  

4. Separation using sieving and 
filtering. Predict first and then test.  

5. Poster and presentation on states 
of matter   

1. Research and presentation on 
scientists.  

2. Investigation- impact of 
temperature on dissolving.  

3. Observation of mixing different 
materials. Predict and observe.  

4. Consider how new materials are 
produced from irreversible changes. 
Bicarbonate of soda and vinegar 
creates gas.  

5. Rusting investigation.  

1. KWL grid. True or false facts.  
2. Sort planets order. Create poem 

or rhyme.  
3. Act out the movement of the 

planets around the sun.  
4. Diagram to show the movement 

of the planets and explanation 
of day and night.  

5. Day and night explanation text.  

1. KWL grid. Add arrows to 
diagrams to show forces.  

2. Research and report about Isaac 
Newton.  

3. Investigation- explore the link 
between weight and mass. Use 
force meters.  

4. Investigation- does the size of a 
parachute affect the amount of 
air resistance?  

1. Labelled diagram of a plant and 
description of each parts’ 
function. Sort flowers which 
pollinate by wind and insects.  

2. Asexual reproduction 
explanation and set up clone of 
plant in water.  

3. Life cycle of sea turtles 
4. Life cycle of a monarch butterfly 

– explanation text 

1. Human life cycles- create 
timeline.  

2. Human life cycles- create 
Piccollage with information.  

3. Compare life cycles of human 
and other animals.  

4. Puberty linked to PSHE lessons.  
5. Puberty linked to PSHE lessons.  
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6. Investigation- affect temperature 
has on evaporation.  

6. Investigation conclusion.  6. Create a model of the earth, 
moon and sun. Explanation of 
how shadows are formed.  

5. Investigation- does the material 
on a bike impact friction? 

6. Write up investigation.  

5. Gestation periods – Do large 
animals have longer gestation 
periods? 

6. Comparing life cycles 

 

 


