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The following document sets out the substantive knowledge (the subject-specific content) and the disciplinary
knowledge (how we go about enquiries) taught at St. Andrew’s, as outlined in the 2014 National Curriculum. The
progression map below, separated into the respective year groups across Key Stage 2, details the key areas of
understanding in each unit of work.

The ‘Working Scientifically’ strand of the National Curriculum includes:

Asking questions that are the starting points for different types of science enquiry

Planning enquiries that systematically require more independent decision making

Observing closely and communicating these observations via increasingly more elaborate diagrams
Taking measurements according to relevant age-related strands of the Mathematics curriculum
Recording results appropriately, using a variety of tables, tally charts and images

Presenting results, in a range of ways, including age-appropriate charts and graphs

Interpreting results by spotting patterns and describing relationships

Drawing conclusions and presenting them orally and in writing

Making predictions about further results or investigations, by drawing on what has been learnt



e Evaluating enquiries by suggesting improvements and discussing the degree of trust in secondary sources
and their results

These are further informed by several different enquiry approaches, as identified by the Primary Science
Teaching Trust, in order to answer relevant scientific questions. These are noted in the ‘aims’ of the National
Curriculum, and include:

e Comparative/fair testing
Research

Observation over time

ldentifying, grouping and classifying

Problem-solving

Details of the substantive knowledge in year group is arranged into the sub-categories of Biology, Chemistry and
Physics. These are explicitly referred to in lessons and children have a working understanding of their wider
position within scientific understanding.

Staff may refer to the three disciplines in the following ways:

-Biology, the study of life and living organisms

-Chemistry, the science of what are world is made of, the matter of properties and their states
-Physics, the understanding of how our world works from the smallest particles to the largest galaxies

Each unitis accompanied by one or more significant scientists that classes may study as part of their learning.
Additionally, common, age-relevant misconceptions that may occur within a unit of work are listed as well as
scientific vocabulary that should be used in lessons in said units.



Working Scientifically

Disciplinary knowledge and elements of scientific enquiry

Lower Key Stage 2

Upper Key Stage 2

Asking Questions

-Ask a range of Yes/No questions to aid sorting

-Ask a range of research questions linked to a topic

-Ask a range of question to undertake a fair test

-Ask a range of question about what might happen over time
or that is looking for a pattern

-Ask a range of Yes/No questions to aid sorting and decide
which ways of sorting will give useful information

-Ask a range of questions recognising that some can be
answered through research and others may not

-Ask a range of questions and identify the type of enquiry that
will help to answer the questions

-Ask further questions based on results.

Planning enquiries

-Put appropriate headings onto intersecting Venn and Carroll
diagrams-

-Choose a research source from a range provided

-Decide what to change and what to measure or observe
-Decide how often to take a measurement

-ldentify specific clear questions that will help to sort without
ambiguity

-Choose suitable sources to use

-Recognise and independently control variables where
necessary

- Decide how often to take a measurement

Observing closely

-Compare objects based on more sophisticated, observable
features and present observations in labelled diagrams

-Make a range of relevant observations linked to the question.

-Compare not only based on physical properties but also on
knowledge gained through previous enquiry
-Make a range of relevant observations linked to the question.

Taking measurements

-Measure using standard units (according to age-related
mathematics) where not all the numbers are marked on the
scale, and take repeat readings where necessary

-Use technology to measure over time

Measure using standard units using equipment that has
scales involving decimals (according to age-related
mathematics), and take repeat readings where necessary
-Use technology to measure over time.

Recording results

-Prepare own tables to record data

-Prepare own tables to record data, including columns for
taking repeated readings

Presenting results

-Sort objects and living things into groups using intersecting
Venn and Carroll diagrams

-Present what they learnt verbally or using labelled diagrams,
bar charts, or time graphs

-Create branching databases (tree diagrams) and keys to
enable others to name livings things and objects
-Present what they learnt in a range of ways e.g. different
graphic organisers, line graphs etc.

Interpreting results

-Spot patterns in the classification data, particularly two
criteria with no examples - e.g. there are no living things with
wings and no legs.

-Answer questions using simple scientific language and refer
directly to their evidence when answering their question.

-Talk about the features that items share and do not share
based on the information in the key etc.

-Answer questions using scientific evidence gained from a
range of sources. Describe causal relationships, change over
time and identify patterns.

Drawing conclusions

-Draw simple conclusions, when appropriate, for patterns -
e.g. a flying insect with no legs might always crash land.

-Use data to show that items grouped together have more
things in common than with things in other groups




-Where appropriate provide oral or written explanations for
their findings.

-Provide detailed oral or written explanations for their
findings.

Making predictions

-Use results from an investigation to make a prediction about
a further result.

-Use test results to make predictions for further
investigations

Evaluating enquiries

-Suggest improvement (e.g. a wider range of objects) and
suggest new questions arising from the investigation
-Suggest limitations to research (e.g. only had one book) and
suggest new questions arising from the investigation.
-Suggest improvements (e.g. measurement method) and
suggest new questions arising from the investigation.

-Explain using evidence that the branching database or
classification key will only work for the living things or
materials it was created for.

-Talk about their degree of trust in the sources they used.
-Explain their degree of trust in their results (e.g. precision in
measurements, variables that may not have been controlled,
and accuracy of results.




Year 3

Substantive knowledge







Key learning
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.

Key vocabulary
light, light source, Sun, sunlight, dangerous

Common misconceptions

Some children may think:

¢ we can still see even where there is an absence of any
light

® our eyes ‘get used to’ the dark

¢ the moon and reflective surfaces are light sources

¢ a transparent object is a light source

¢ shadows contain details of the object, such as facial
features on their own shadow

¢ shadows result from objects giving off darkness.

Forces and magnets

Significant scientist — Sir Isaac Newton,
Galileo Galilei, Andre Marie Ampere,
The Wright Brothers

Key objectives
e Compare how things move on different surfaces.

e Notice that some forces need contact between two objects, but magnetic forces can act at a distance.
e Observe how magnets attract or repel each other and attract some materials and not others.
e 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.
e Describe magnets as having two poles.

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

Key learning

Aforce 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.

Key vocabulary

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







Year 4

Substantive knowledge










sound cannot travel through a vacuum (an area empty of
matter). The vibrations cause parts of our body inside our
ears to vibrate, allowing us to hear (sense) the sound.

The loudness (volume) of the sound depends on the
strength (size) of vibrations which decreases as they travel
through the medium. Therefore, sounds decrease in
volume as you move away from the source. A sound
insulator is a material which blocks sound effectively.

Pitch is the highness or lowness of a sound and is affected
by features of objects producing the sounds. For example,
smaller objects usually produce higher pitched sounds.

Common misconceptions

Some children may think:

* sound is only heard by the listener

* sound only travels in one direction from the source
e sound can’t travel through solids and liquids

* high sounds are load and low sounds are quiet.

Pitch and volume are frequently confused, as both can be
described as high or low.

Electricity

Significant scientist — Nicolas Tesla,
Thomas Edison, Michael Faraday,
Joseph Swan

Key objectives
e |dentify common appliances that run on electricity.

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

switches and buzzers.

e |dentify 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.

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

simple series circuit.

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

Key learning
Many household devices and appliances run on

electricity. Some plug in to the mains and others run on
batteries. An electrical circuit consists of a cell or battery
connected to a component using wires. If there is a break
in the circuit, a loose connection or a short circuit, the
component will not work. A switch can be added to the
circuit to turn the component on and off.

Metals are good conductors so they can be used as wires
in a circuit. Non-metallic solids are insulators except for
graphite (pencil lead). Water, if not completely pure, also
conducts electricity.

Key vocabulary
Electricity, electrical appliance/device, mains, plug,

electrical circuit, complete circuit, component, cell,
battery, positive, negative, connect/connections, loose
connection, short circuit, crocodile clip, bulb, switch,
buzzer, motor, conductor, insulator, metal, non-metal,
symbol

(children in Year 4 do not need to use standard symbols
for electrical components, as this is taught in Year 6)

Common misconceptions

Some children may think:

¢ electricity flows to bulbs, not through them

¢ electricity flows out of both ends of a battery

¢ electricity works by simply coming out of one end of a
battery into the component.




Year 5

Substantive knowledge







Significant scientist — Galileo Galilei,
Nicolas Copernicus, Katherine
Johnson, Stephen Hawking

e Describe the movement of the Moon relative to the Earth.
e Describe the Sun, Earth and Moon as approximately spherical bodies.
e Use the idea of the Earth’s rotation to explain day and night and the apparent movement of the Sun across the

sky.
Key learning Key vocabulary

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 365% 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 (day) and half is facing
away from the Sun (night). As the Earth rotates, the Sun
appears to move across the sky. The Moon orbits the
Earth. It takes about 28 days to complete its orbit. The
Sun, Earth and Moon are approximately spherical.

Sun, Moon, Earth, planets (Mercury, Jupiter, Saturn,
Venus, Mars, Uranus, Neptune), spherical, Solar System,
rotate, star, orbit

Common misconceptions

Some children may think:

¢ the Earth is flat

¢ the Sun is a planet

¢ the Sun rotates around the Earth

¢ the Sun moves across the sky during the day

* the Sun rises in the morning and sets in the evening

* the Moon appears only at night

* night is caused by the Moon getting in the way of the Sun
or the Sun moving further away from the Earth.

Forces

Significant scientist — Galileo Galilei,
John Dunlop

Key objectives

e Explain that unsupported objects fall towards the Earth because of the force of gravity acting between the Earth

and the falling object.

e |dentify the effects of air resistance, water resistance and friction that act between moving surfaces.
e Recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater

effect.
Key learning Key vocabulary

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.

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







Year 6

Substantive knowledge







Plants and animals have characteristics that make them
suited (adapted) to their environment. If the environment
changes rapidly, some variations of a species may not suit
the new environment and will die. If the environment
changes slowly, animals and plants with variations that
are best suited survive in greater numbers to reproduce
and pass their characteristics on to their young. Over
time, these inherited characteristics become more
dominant within the population. Over a very long period of
time, these characteristics may be so different to how
they were originally that a new species is created. This is
evolution.

Fossils give us evidence of what lived on the Earth millions
of years ago and provide evidence to support the theory of
evolution. More recently, scientists such as Darwin and
Wallace observed how living things adapt to different
environments to become distinct varieties with their own
characteristics.

Common misconceptions

Some children may think:

e adaptation occurs during an animal’s lifetime: giraffes
necks stretch during their lifetime to reach higher leaves
and animals living in cold environments grow thick fur
during their life

¢ offspring most resemble their parents of the same sex,
so that sons look like fathers

¢ all characteristics, including those that are due to
actions during the parent’s life such as dyed hair or
footballing skills, can be inherited

e cavemen and dinosaurs were alive at the same time.

’

Light

Significant scientist — Alhazen (link to
Year 6 History study), Percy Shaw (cats
eyes)

Key objectives

e Recognise that light appears to travel in straight lines.
e 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.

e 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.

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

cast them.
Key learning Key vocabulary

Light appears to travel in straight lines, and we see objects
when light from them goes into our eyes. The light may
come directly from light sources, but for other objects
some light must be reflected from the object into our eyes
for the object to be seen.

Objects that block light (are not fully transparent) will
cause shadows. Because light travels in straight lines the

As for Year 3 — Light, plus straight lines, light rays

Common misconceptions

Some children may think:

* we see objects because light travels from our eyes to the
object.







