A

FROXFIELD
CE SCHOOL

k

Froxfield Primary School - Science Progression (Substantive Knowledge)

Pre-School

Encourage interactions with the outdoors to foster curiosity and give children freedom to touch, smell and hear the natural world around them during hands-on experiences. Create opportunities to discuss how we care for
the natural world around us. Offer opportunities to sing songs and join in with rhymes and poems about the natural world. After close observation, draw pictures of the natural world, including animals and plants. Observe
and interact with natural processes, such as ice melting, a sound causing a vibration, light travelling through transparent material, an object casting a shadow, a magnet attracting an object and a boat floating on water.

Class 1

Class 2

Class 3

Class 4

Plants

Plant Structure

Know flowering plants consist of leaves, flowers
(blossom on trees), petals, roots, blub or seed, trunk
or stem.

Know that some plants are planted and some are
wild.

Name three wild and three garden plants.

Know the difference between deciduous and
evergreen trees.

Name three deciduous and three evergreen trees.
Year R

Explore the natural world around them, making
observations and drawing

pictures of animals and plants;

Know some similarities and differences between the
natural world around

them and contrasting environments, drawing on their
experiences and what

has been read in class;

Understand some important processes and changes in
the natural world

around them, including the seasons and changing
states of matter

Making New Plants
Plants need water, light and a suitable temperature
to grow and stay healthy

All flowering plants make seeds (reproduction) that
can grow (germinate) into new plants

Know that seeds and bulbs store food inside them.

Observe and record the the growth of a variety of
plants as they change over time.

Plants and their Food Production
Identify part of a flowering plant — root, stem/trunk,
leaves and flowers.

Know the function of; roots, stem/trunk, leaves and
flowers.

Know that plants need air, light, water, nutrients
and room for life and growth and this varies from
plant to plant.

Investigate how water is transported in plants.
Know the part flowers play in the life cycle of
flowering plants — pollination, seed formation and

seed dispersal.

Flowers have petals also are a range of colours,
patterns, and smells to attract insects

Year 5 NC Obijective:
Describe the life process of reproduction in some
plants

Plant Reproduction (extra to NC — Hampshire Plan)
Flowering plants reproduce by the process of
pollination which leads to the formation of a seed
which can grow into a new plant

Know that reproduction in plants can be sexual or
asexual.

Flowering plants have evolved specific parts to carry
out pollination and seed growth

Those parts are stamen where pollen

is produced, stigma where pollen is collected, and
the ovaries which contains the eggs that become a
seed when the pollen travels down the stigma and
meets the egg

There are two types of pollination Insect and wind

Plants can disperse their seeds in a variety of ways
including wind and insect

Seed dispersal increases the chances of seeds
germinating and growing into a mature plant
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Animals,
including
humans

Naming & Grouping Animals
Know that animals are living things. They can move

around and feed themselves by eating plants or
other animals.

Know that animals are kept as pets but others are
wild animals and should not be kept as pets.

Identify the key characteristics of mammals and
name some common mammals.

Identify the key characteristics of birds and reptiles
and name some common birds and reptiles.

Identify the key characteristics of fish and
amphibians and name some common fish and
amphibians.

Know that the parts of an animal’s body are called
its structure and that animals can be compared and
put into groups based on their structure.

Year R

Explore the natural world around them, making
observations and drawing

pictures of animals and plants;

Know some similarities and differences between the
natural world around

them and contrasting environments, drawing on their
experiences and what

has been read in class;

Understand some important processes and changes in
the natural world

around them, including the seasons and changing
states of matter

Animals inc. Humans Autumn 1 (Hampshire Plan-
Animal Lifecycles)
Know that animals, including humans, have offspring
which grow into adults. Know the stages: baby,
toddler, child, teenager, adult, old age.

Animals live in a habitat to which they are suited.

Animals get their food from plants and other animals.

This can be shown in a food chain.

From NC — Animal (inc. Humans) Health & Exercise
Summer 1

Explore and compare the differences between things
that are living, dead, and things that have never been
alive

Find out about and describe the basic needs of
animals, including humans, for survival (water, food
and air)

Describe the importance for humans of exercise,
eating the right amounts of different types of food,
and hygiene

Animals — Skeletons and Movement

Identify that humans and some other animals have
skeletons and muscles for support, protection and
movement (NC)

Know that humans and some animals have
skeletons.

Know the main functions of a skeleton — support,
movement and protection.

Know that muscles are connected to bones and help
us move.

Aminals, Teeth and Digestion — Hampshire Unit
Identify that animals, including humans, need the
right types and amount of nutrition, and that they
cannot make their own food; they get nutrition from
what they eat (NC)

Digestive system — describe the function of the
mouth, tongue, teeth, oesophagus, stomach and
large & small intestine. (NC)

Humans require a balanced diet to remain healthy
but healthy diets vary depending upon the type of
activity that humans do.

Know about the different food groups and what they
provide — protein, fats, carbohydrate, vitamins &
minerals.

Identify the different types of teeth in humans and
their simple functions (NC)

Animals, including Circulation — Hampshire Unit
Identify and name the main parts of the human
circulatory system, and describe the functions of the
heart, blood vessels and blood

Recognise the impact of diet, exercise, drugs and
lifestyle on the way their bodies function

Describe the ways in which nutrients and water are
transported within animals, including humans

Describe the changes as humans develop to old age
(Timeline including changes experienced in puberty)

Compare and record the gestation period of
different animals (NC)

Describe the life process of reproduction in some
animals.
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Living things &
their Habitats

Animal Habitats

Know that some eat other animals (carnivores), and
others only eat vegetables (herbivores), and some
like to eat both plants and meat (omnivores)

Know common animals that are carnivores include
lions, cats, sharks and snakes

Common animals that are herbivores include cows,
horses, sheep, elephants and deer
Common animals that are omnivores include
humans, bears, monkeys and seagulls

There are different habitats in our school grounds
Different animals are found in different habitats

Year R

Explore the natural world around them, making
observations and drawing

pictures of animals and plants;

Know some similarities and differences between the
natural world around

them and contrasting environments, drawing on their
experiences and what

has been read in class;

Understand some important processes and changes in
the natural world

around them, including the seasons and changing
states of matter

Living Things & Their Habitats (Hampshire Unit —
Animal Life Cycles) — Autumn 1

Explore and compare the differences between things
that are living, dead, and things that have never
been alive (Summer 1)

Living things live in habitats to which they are suited
(Autumn 1)

Identify and name a variety of plants and animals in
the local habitats, including micro-habitats. Describe
the conditions in different habitats (Autumn 1 -
animals, Spring 2 - plants)

Compare animals found in familiar habitats with
those in less familiar habitats (eg. Woodland,
oceans, seashore, rainforest, desert) — (Autumn 1)

Describe how animals obtain their food from plants
and other animals, using the idea of a simple food
chain, and identify and name different sources of
food. Construct a simple food chain (Autumn 1)

Living Things
Recognise that living things can be grouped in a
variety of ways (see non-statutory guidance)

Explore and use classification keys to help group,
identify and name a variety of living things in their
local and wider environment

Recognise that environments can change eg.
Temperature, pollution, etc and that this can
sometimes pose dangers to living things (one
element of food chain affected, impact on whole
food chain)

Construct and interpret food chains — identifying
producers, predators and prey.

Mammals, amphibians, insects and birds have
different life cycles (Year 5 NC Objective)

Evolution & Inheritance Year 5 NC (two units in
Hampshire)

Fossils, Geological Time and Classification (Cycle A)
Recognise that living things have changed over time
and that fossils provide information about living
things that inhabited the Earth millions of years ago.

All living (and extinct) organisms are classified into
groups based upon their physical features.

This includes animals, plants, fungi, and
microorganisms like bacteria.

Within each of these broad groups, organisms are
classified into small subgroups. Animals-
invertebrates, mammals, birds, amphibians, reptiles
and fish, Plants- flowering plants, ferns, conifers,
moss.

Bacteria are a group of organisms that are not visible
to the naked eye but are very abundant and have
distinct physical features we can only see under
powerful microscopes.

Give reasons for classifying plants and animals based
on specific characteristics

Classification and Evolution (Cycle B)
Know that Evolution is the change of physical form
in a population over a long-time span

Organisms that have features which make them
better adapted at securing food, water, and mates,
are more likely to survive and produce offspring
which have inherited those same successful
features. Those that are not well adapted will
eventually go extinct.

Recognise that living things produce offspring of the
same kind, but normally offspring vary and are not
identical to their parents

Identify how animals and plants are adapted to suit
their environment in different ways and that
adaptation may lead to evolution (eg. humans)

wild plant habitat
garden plant survive
avoid
wild plant

garden plant

Micro-habitat
Source
Human

Maturity

Classification
Classification key
Vertebrates
Invertebrates
Nutrients
Organism
Mammal
Amphibian
Environmental change

Million Evolution
Billion Natural selection
Evolution Population
Extinct Variation
Fossil Competition
Palaeontologist Adapted
Microorganism Offspring
Bacteria Inheritance
Microscope Charles Darwin




Materials Describing Materials Changing Materials Materials — Solids, liquids and gases (states of Materials — Making New Substances (Properties
Distinguish between an object and the material from | Identify and compare the suitability of a variety of matter in the NC) (Properties & changes of Materials)
which it is made. everyday materials for particular uses Materials can be divided into solids, liquids and Demonstrate that dissolving, mixing and changes of
gases (Solids hold their shape, liquids form a pool state are reversible changes (eg. ice melting, sugar
Identify and name a variety of everyday materials, Find out how the shapes of solid objects made from and Gases move everywhere) dissolving and sand & stone filtering) — recap on Class
including wood, plastic, glass, metal, water and rock. | some materials can be changed by squashing, 3 learning
3 . i bending, twisting and stretching. Heating causes solids to melt into liquids and liquids | Explain that some changes result in the formation of
Group mat.erlals with 5|m|!ar propertlef eg.metalls, to evaporate to gases and that this happens at new materials, and that this kind of change is not
rocks, fabrics, wood, plastic and ceramics (including different temperatures for different substances. usually reversible, including changes associated with
glass). burning and the action of acid on bicarbonate of
Describe the simple, physical properties of everyday Understand the part played by evaporation and soda.
materials. condensation in the water cycle. Mixed substances can react to make a new
substance. These changes are usually irreversible.
The properties of a material determine whether Materials — Rocks and Soil (Rocks) Heating can sometimes cause materials to change
they are suitable for a purpose. Compare and group together different kinds of rocks | permanently. When this happens, a new substance is
on the basis of their appearance and simple physical | made. These changes are not reversible.
yearR . ) properties Compare and group together everyday materials on
Understand some important processes and changes in o . R R L . X
the natural world around them, including the seasons Descrlbe' insimple term.s how fossils are fo.rm'ed the b??'s of their properties, |nclf|d'|ng their hardness,
and changing states of matter when things that have lived are trapped within rock solubility, transparency, conductivity (electrical and
Recognise that soils are made from rocks and organic thermal), and response to magnets
matter Give reasons, based on evidence from comparative
and fair tests, for the particular uses of everyday
materials, including metals, wood and plastic
Materials — Mixtures & separating them
Know that a substance is an object with the same
properties throughout and a mixture is when more
than one substance is present in the same container
Know that some materials will dissolve in liquid to
form a solution, and describe how to recover a
substance from a solution
Use knowledge of solids, liquids and gases to decide
how mixtures might be separated, including through
filtering, sieving and evaporating
melting material Properties changed State Substance Matter
floating Metal physical force Solid Mixture Mass
Rock absorb Liquid Dissolving React
Fabric crumbly Gas Solution Reversible
Wood property Gravity Separate Irreversible
Plastic drag Heating Filter Soluble
Ceramic suitable Cooling Sieve Transparent
Suitable strongest Melting Conductivity
Purpose flexible Boiling
material Evaporate
Freeze
Condense
Seasons Know there are four seasons, Spring, summer,




autumn and winter and observe and describe the
weather associated with these.

Know that the length of day varies according to the
seasons.

Know that trees can be either evergreen or
deciduous, linking to their knowledge of seasons.

Year R

Explore the natural world around them, making
observations and drawing

pictures of animals and plants;

Know some similarities and differences between the
natural world around

them and contrasting environments, drawing on their
experiences and what

has been read in class;

Understand some important processes and changes in
the natural world

around them, including the seasons and changing
states of matter

Weather Spring
Seasons Summer
change Autumn
Winter
Hibernate
Migrate
Evergreen
Deciduous

Forces and
Magnets

Not in NC but Pushes & Pulls Unit in Hampshire
Plans:

Forces and Magnets
Compare how things move on different surfaces

Space and Gravity




Objects can move (be in Motion) in various ways-
roll, slide and bounce

The pushing or pulling of an object can affect its
motion.

Pushing or pulling can do three things, slow down,
speed up or change the direction of an object.

The larger the push/pull the bigger the effect on
motion

Pushing and pulling objects can change their shape.

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

Observe how magnets attract or repel each other
and attract some materials and not others

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

Describe magnets as having two poles

Predict whether two magnets will attract or repel
each other, depending on which poles are facing.

A Solar system is a collection of planets, which orbit
(a curved path) a star. Know that the sun is the star
at the centre of our solar system and name the eight
planets.

Know that a moon is a celestial body that orbits a
plan and that planets have different numbers of
moons. The planets and moons are rotating

The time it takes one planet to rotate is called a day.
On Earth this is 24 hours. Use this to explain night
and day.

Compare time of day at different places on earth.

The time it takes a planet to complete one orbit
around its star is called a year. On Earth this is
356.25 days

Stars are huge balls of gas that produce vast
amounts of light and heat.

Forces that Oppose Motion

Identify the effects of air resistance, water
resistance and friction, that act between moving
surfaces

When objects move through air and water, they
have to push it out of the way. The water and air
push back with forces called water resistance and air
resistance. The harder it is to push the material out
of the way the greater the resistance.

Gases weigh less than liquids and so water
resistance is greater than air resistance.

Friction is a force against motion caused by two
surfaces rubbing against each other.

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

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

motion
pushing
pulling
slow down
speed up
direction

magnet
force
attraction
repulsion
metal
non-contact force
pole

Solar System Water resistance
Planets Air resistance
Orbit Friction
Celestial body Resistance
Rotating Machanisms
Galaxy Gears
Universe Pulley
Gravity Lever
Mass

Light & Sound

Sound

Sound




Identify how sounds are made, associating some of
them with something vibrating

Recognise that vibrations from sounds travel
through a medium to the ear

Find patterns between the volume of a sound and
the strength of the vibrations that produced it

Recognise that sounds get fainter as the distance
from the sound source increases

Know that sound travels better through some
materials than others

Light
Recognise that they need light in order to see things
and that dark is the absence of light

Notice that light is reflected from surfaces

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

Know that objects can be opaque, transparent or
translucent.

Recognise that shadows are formed when the light
from a light source is blocked by a solid object

Find patterns in the way that the sizes of shadows
change

When objects vibrate it makes the objects in contact
with it also vibrate. This includes the air.

The vibration travels through the air and makes
other objects it is in contact with vibrate including
your ear drum.

Pitch and volume are caused by how the material
vibrates

The pitch of a sound is caused by how fast an object
vibrates. This is called the frequency of vibration.
Higher the frequency, higher the pitch

The volume of sound is caused by how big each
vibration is. This is called the amplitude of vibration.
The bigger the amplitude the higher the volume.

How Light Behaves

Recognise that light appears to travel in straight
lines

Use the idea that light travels in straight lines to
explain that objects are seen because they give out
or reflect light into the eye

Explain that we see things because light travels from
light sources to our eyes or from light sources to
objects and then to our eyes

Use the idea that light travels in straight lines to
explain why shadows have the same shape as the
objects that cast them

Explore how light behaves when it hits transparent,
translucent, mirrored and shiny surfaces.

Light Source Sound

Shiny Pitch
Transparent Volume
Opaque Vibration
Reflective Ear drum

Translucent

Opaque Reflection
Transparent Pupil
Translucent Frequency

Reflection Amplitude
Pupil

Electricity

Making Electrical Circuits Work
Identify common appliances that run on electricity

Controlling Electrical Circuits




Electricity comes from a source — battery or mains.

Construct a simple series electrical circuit,
identifying and naming its basic parts, including
cells, wires, bulbs, switches and buzzers

Identify whether or not a lamp will light in a simple
series circuit, based on whether or not the lamp is
part of a complete loop with a battery

Recognise that a switch opens and closes a circuit
and associate this with whether or not a lamp lights
in a simple series circuit

Recognise some common conductors and insulators,
and associate metals with being good conductors.

Associate the brightness of a lamp or the volume of
a buzzer with the number and voltage of cells used
in the circuit

Compare and give reasons for variations in how
components function, including the brightness of
bulbs, the loudness of buzzers and the on/off
position of switches

Know that Current is the flow of electricity around a
circuit, the power supply in a circuit pushes the
current round the circuit and the voltage of the
power supply is a measure of this push

Use recognised symbols when representing a simple
circuit in a diagram.

Electricity
Batteries
Mains electricity
Device
Wires
Circuit
Conductor
Insulator

Current
Voltage
Volts
Conductor
Symbol
Function




