Science Progression in Disciplinary Knowledge — 22-23

Lower KS2

Year 3

Year 4

Set Up

ask relevant questions and using
different types of scientific enquiries to
answer them

set up simple practical enquiries,
comparative and fair tests

Carrying Out

make systematic and careful
observations and, where appropriate,
take accurate measurements using
standard units, use a range of
equipment, including thermometers and
data loggers

Bringing Together

gather, record, classify and present data
in a variety of ways to help in answering
questions

record findings using simple scientific
language, drawings, labelled diagrams,
keys, bar charts, and tables

Making Sense of

report on findings from enquiries,
including oral and written explanations,
displays or presentations of results and
conclusions

use results to draw simple conclusions,
make predictions for new values,
suggest improvements and raise further
questions

identify differences, similarities or
changes related to simple scientific ideas
and processes

use straightforward scientific evidence
to answer questions or to support their
findings

Light

Pupils might work scientifically by: looking for patterns in what happens to shadows
when the light source moves or the distance between the light source and the object
changes.

Forces and Magnets

Pupils might work scientifically by: comparing how different things move and grouping
them; raising questions and carrying out tests to find out how far things move on
different surfaces, and gathering and recording data to find answers to their questions;
exploring the strengths of different magnets and finding a fair way to compare them;
sorting materials into those that are magnetic and those that are not; looking for
patterns in the way that magnets behave in relation to each other and what might
affect this, for example, the strength of the magnet or which pole faces another;
identifying how these properties make magnets useful in everyday items and suggesting
creative uses for different magnets.

Rocks

Pupils might work scientifically by: observing rocks, including those used in buildings
and gravestones, and exploring how and why they might have changed over time; using
a hand lens or microscope to help them to identify and classify rocks according to
whether they have grains or crystals, and whether they have fossils in them. Pupils
might research and discuss the different kinds of living things whose fossils are found in
sedimentary rock and explore how fossils are formed. Pupils could explore different
soils and identify similarities and differences between them and investigate what
happens when rocks are rubbed together or what changes occur when they are in
water. They can raise and answer questions about the way soils are formed.

Questions - Comparative

Plants

Pupils might work scientifically by: comparing the effect of different factors on plant
growth, for example, the amount of light, the amount of fertiliser; discovering how
seeds are formed by observing the different stages of plant life cycles over a period of
time; looking for patterns in the structure of fruits that relate to how the seeds are
dispersed. They might observe how water is transported in plants, for example, by
putting cut, white carnations into coloured water and observing how water travels up
the stem to the flowers.

Animals — Nutrition; Skeletons and Muscles

Pupils might work scientifically by: identifying and grouping animals with and without
skeletons and observing and comparing their movement; exploring ideas about what
would happen if humans did not have skeletons. They might compare and contrast the
diets of different animals (including their pets) and decide ways of grouping them
according to what they eat. They might research different food groups and how they
keep us healthy, and design meals based on what they find out.

Sound

Pupils might work scientifically by: finding patterns in the sounds that are made by
different objects such as saucepan lids of different sizes or elastic bands of different
thicknesses. They might make earmuffs from a variety of different materials to
investigate which provides the best insulation against sound. They could make and play
their own instruments by using what they have found out about pitch and volume.

States of Matter

Pupils might work scientifically by: grouping and classifying a variety of different
materials; exploring the effect of temperature on substances such as chocolate, butter,
cream (for example, to make food such as chocolate crispy cakes and ice-cream for a
party). They could research the temperature at which materials change state, for
example, when iron melts or when oxygen condenses into a liquid. They might observe
and record evaporation over a period of time, for example, a puddle in the playground
or washing on a line, and investigate the effect of temperature on washing drying or
snowmen melting.

Electricity

Pupils might work scientifically by: observing patterns, for example, that bulbs get
brighter if more cells are added, that metals tend to be conductors of electricity, and
that some materials can and some cannot be used to connect across a gap in a circuit.

Living Things and their Habitats — Classification;

Environmental Change

Pupils might work scientifically by: using and making simple guides or keys to explore
and identify local plants and animals; making a guide to local living things; raising and
answering questions based on their observations of animals and what they have found
out about other animals that they have researched.

Animals — Digestion; Teeth; Food Chains

Pupils might work scientifically by: comparing the teeth of carnivores and herbivores
and suggesting reasons for differences; finding out what damages teeth and how to

look after them. They might draw and discuss their ideas about the digestive system

and compare them with models or images.
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Notes and guidance (non-statutory)

Pupils in years 3 and 4 should be given a range of scientific experiences to enable them to raise their own questions about the world around them.

They should start to make their own decisions about the most appropriate type of scientific enquiry they might use to answer questions; recognise when a
simple fair test is necessary and help to decide how to set it up; talk about criteria for grouping, sorting and classifying; and use simple keys.

They should begin to look for naturally occurring patterns and relationships and decide what data to collect to identify them.
They should help to make decisions about what observations to make, how long to make them for and the type of simple equipment that might be used.
They should learn how to use new equipment, such as data loggers, appropriately.

They should collect data from their own observations and measurements, using notes, simple tables and standard units, and help to make decisions about
how to record and analyse this data.

With help, pupils should look for changes, patterns, similarities and differences in their data in order to draw simple conclusions and answer questions.

With support, they should identify new questions arising from the data, making predictions for new values within or beyond the data they have collected,
and finding ways of improving what they have already done.

They should also recognise when and how secondary sources might help them to answer questions that cannot be answered through practical
investigations.

Pupils should use relevant scientific language to discuss their ideas and communicate their findings in ways that are appropriate for different audiences.

These opportunities for working scientifically should be provided across years 3 and 4 so that the expectations in the programme of study can be met by the
end of year 4.

Pupils are not expected to cover each aspect for every area of study.

BJS Science Progression in Disciplinary Knowledge —22-23



Upper KS2

Year 5

Year 6

Set Up

plan different types of scientific
enquiries to answer questions,
including recognising and controlling
variables where necessary

Carrying Out

take measurements, using a range of
scientific equipment, with increasing
accuracy and precision, taking repeat
readings when appropriate

Bringing Together

record data and results of increasing
complexity using scientific diagrams

and labels, classification keys, tables,
scatter graphs, bar and line graphs

Making Sense

use test results to make predictions
to set up further comparative and
fair tests

report and present findings from
enquiries, including conclusions,
causal relationships and
explanations of and degree of trust
in results, in oral and written forms
such as displays and other
presentations

identify scientific evidence that has
been used to support or refute ideas
or arguments

Properties and Changes of Materials

Pupils might work scientifically by: carrying out tests to answer questions, for example,
‘Which materials would be the most effective for making a warm jacket, for wrapping
ice cream to stop it melting, or for making blackout curtains?’ They might compare
materials in order to make a switch in a circuit. They could observe and compare the
changes that take place, for example, when burning different materials or baking bread
or cakes. They might research and discuss how chemical changes have an impact on our
lives, for example, cooking, and discuss the creative use of new materials such as
polymers, super-sticky and super-thin materials.

Forces

Pupils might work scientifically by: exploring falling paper cones or cupcake cases, and
designing and making a variety of parachutes and carrying out fair tests to determine
which designs are the most effective. They might explore resistance in water by making
and testing boats of different shapes. They might design and make products that use
levers, pulleys, gears and/or springs and explore their effects.

Earth and Space

Pupils might work scientifically by: comparing the time of day at different places on the
Earth through internet links and direct communication; creating simple models of the
solar system; constructing simple shadow clocks and sundials, calibrated to show
midday and the start and end of the school day; finding out why some people think that
structures such as Stonehenge might have been used as astronomical clocks.

Living Things and their Habitats — Life Cycles;

Reproduction

Pupils might work scientifically by: observing and comparing the life cycles of plants and
animals in their local environment with other plants and animals around the world (in
the rainforest, in the oceans, in desert areas and in prehistoric times), asking pertinent
questions and suggesting reasons for similarities and differences. They might try to
grow new plants from different parts of the parent plant, for example, seeds, stem and
root cuttings, tubers, bulbs. They might observe changes in an animal over a period of
time (for example, by hatching and rearing chicks), comparing how different animals
reproduce and grow.

Animals — Humans develop to old age
Pupils could work scientifically by researching the gestation periods of other animals

and comparing them with humans; by finding out and recording the length and mass of
a baby as it grows.

Light

Pupils might work scientifically by: deciding where to place rear-view mirrors on cars;
designing and making a periscope and using the idea that light appears to travel in
straight lines to explain how it works. They might investigate the relationship between
light sources, objects and shadows by using shadow puppets. They could extend their
experience of light by looking a range of phenomena including rainbows, colours on
soap bubbles, objects looking bent in water, and coloured filters (they do not need to
explain why these phenomena occur).

Electricity

Pupils might work scientifically by: systematically identifying the effect of changing one
component at a time in a circuit; designing and making a set of traffic lights, a burglar
alarm or some other useful circuit.

Evolution and Inheritance

Pupils might work scientifically by: observing and raising questions about local animals
and how they are adapted to their environment; comparing how some living things are
adapted to survive in extreme conditions, for example, cactuses, penguins and camels.
They might analyse the advantages and disadvantages of specific adaptations, such as
being on 2 feet rather than 4, having a long or a short beak, having gills or lungs, tendrils
on climbing plants, brightly coloured and scented flowers.

Animals — Human Circulatory System; Diet, Exercise,
Drugs; How nutrients and water are transported within

animals

Pupils might work scientifically by: exploring the work of scientists and scientific
research about the relationship between diet, exercise, drugs, lifestyle and health.

Living Things and their Habitats — Classification

Pupils might work scientifically by: using classification systems and keys to identify some
animals and plants in the immediate environment. They could research unfamiliar
animals and plants from a broad range of other habitats and decide where they belong
in the classification system.
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Notes and guidance (non-statutory)

Pupils in years 5 and 6 should use their science experiences to: explore ideas and raise different kinds of questions; select and plan the most appropriate
type of scientific enquiry to use to answer scientific questions; recognise when and how to set up comparative and fair tests and explain which variables
need to be controlled and why.

They should use and develop keys and other information records to identify, classify and describe living things and materials, and identify patterns that
might be found in the natural environment.

They should make their own decisions about what observations to make, what measurements to use and how long to make them for, and whether to
repeat them; choose the most appropriate equipment to make measurements and explain how to use it accurately.

They should decide how to record data from a choice of familiar approaches; look for different causal relationships in their data and identify evidence that
refutes or supports their ideas.

They should use their results to identify when further tests and observations might be needed; recognise which secondary sources will be most useful to
research their ideas and begin to separate opinion from fact.

They should use relevant scientific language and illustrations to discuss, communicate and justify their scientific ideas and should talk about how scientific
ideas have developed over time.

These opportunities for working scientifically should be provided across years 5 and 6 so that the expectations in the programme of study can be met by the
end of year 6.

Pupils are not expected to cover each aspect for every area of study.
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Key Stage 3

Working scientifically - Through the content across all three disciplines, pupils should be taught to:

Scientific attitudes

pay attention to objectivity and concern for accuracy, precision, repeatability and reproducibility

understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with
the importance of publishing results and peer review

evaluate risks

Experimental skills and investigations

ask questions and develop a line of enquiry based on observations of the real world, alongside prior knowledge and experience
make predictions using scientific knowledge and understanding

select, plan and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent and
control variables

use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety

make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and
suggest possible improvements

apply sampling techniques

Analysis and evaluation

apply mathematical concepts and calculate results

present observations and data using appropriate methods, including tables and graphs

interpret observations and data, including identifying patterns and using observations, measurements and data to draw conclusions
present reasoned explanations, including explaining data in relation to predictions and hypotheses

evaluate data, showing awareness of potential sources of random and systematic error

identify further questions arising from their results

Measurement

understand and use Sl units and IUPAC (International Union of Pure and Applied Chemistry) chemical nomenclature
use and derive simple equations and carry out appropriate calculations

undertake basic data analysis including simple statistical techniques
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