Acomb First School Science Substantive and Disciplinary Knowledge

Our Curriculum

In Reception we work on a yearly plan:

Understanding
the World

Science

Healthy eating:
How to keep our
teeth healthy

Understanding
changing states:
making soup and
recognising the
differences between
the vegetables when
they are raw and
cooked. The affect

heat has on food.

Understanding
changing
states: freezing
and melting as
a reversible
change, looking
at ice.

Understanding
changing states
and making
predictions:
Erowing cress in
different
conditions

(soil, cotton
wool, paper
towel, seeds

only)

Animal habitats:

Animals that live
in a range of
habitats{both
local and wider)
and their
adaptations to
survive.

Human impact
on the
environment:
water/plastic
pollution, how
this affects the
environment and
how we can
help.




In Key Stage 1 and 2 we have a 2 year rolling programme due to our mixed classes. All children cover the whole Key Stage curriculum across
the two year period.

In Key stage one the 2 year programme is:

Science

Animals including
humans:
comparing
animals

Living things: habitats

Forces and space:
seasonal change

Materials: Everyday
materials

Materials: Uses of
everyday materials

Living things: micro
habitats

Plants: introduction to
plants

Plants: plant growth

Animals including
humans: life
cycles and health

Animals including
humans: sensitive
bodies

In Key Stage 2 the 2 year rolling programme is:

Science

Energy: light and shadows

Materials: States of matter

Energy: Sound and
vibrations

Plants: plant reproduction

Materials: Rocks and sail

Animals incl humans:
Movement and nutrition

Forces and space:
forces and magnets

Making connections:
how does wind force
affect seed dispersal?

Living things:
classification and
changing habitats

Animals and humans:
digestion and food

Energy: Electricity
and circuits

mMaking
connections: how
does food affect
muscle fatigue

Our science curriculum provides pupils with an understanding of both substantive and disciplinary knowledge.
Substantive knowledge- is the subject knowledge and explicit vocabulary used to learn about the content

Disciplinary knowledge- this considers how scientific knowledge originates and is revised. It is through disciplinary knowledge that
children gradually become more expert by thinking like a scientist.




Substantive Knowledge: Concepts, models, laws and theories

Biology

= Living things and their environment {Animals, humans, plants, habitats)

* Reproduction, inheritance and evolution (Evolution, inheritance, life processes, life cycles)
Chemistry

= States of matter [Solids, liquids, gases)

= Materials (properties and changes including reversible/irreversible changes,)
Physics

* Energy (Light, sound, electricity)

* Forces (Friction, air resistance, gravity, magnets)

Earth Science

* Earth and space (Seasons, day and night, solar system and beyond)

+  Rocks and fossils

Science in EYFS

All areas of learning and development at the Foundation Stage are inter-connected. Through engaging in science activities,

children not only learn about the world around them but develop disciplinary skills in all areas.

Characteristics of Effective Learning

The ways in which a child engages with other people and their environment - playing and exploring, active leaming, and creating

and thinking critically — underpin learning and development across all areas and support the child to remain an effective and

motivated learner.

‘Understanding the World’

This is a specific area of the Early Years Curriculum that includes essential skills and knowledge about the world and provides firm

foundations on which children can build their scientific understanding. Early Years children will be actively involved in play and

exploration and be encouraged o be creative. They will be supported to think critically and ask questions, which will help them to

make sense of their world through well-planned play opportunities.

ELGs:

+  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

«  Manage their own basic hygiene and personal needs, including dressing. going to the toilet and understanding the importance
of healthy food choices.

- Listen attentively and respond to what they hear with relevant questions, comments and actions when being read to and during
whole class discussions and small group interactions.

«  Make comments about what they have heard and ask questions to clarify their understanding.

End points:

By the end of EYFS, children can identify similarities and differences between themselves and others, places, objects, materials and
living things. They can make simple observations of animals and plants. They recognise that technology is used for particular
purposes in different environments and can select technology appropriately. They can explore how to make things move.

By the end of K§1, the basic fundamentals of the biclogy strand have been established. Pupils explore animals, humans and
changes within environments and begin fo develop simple scientific vocabulary linked to this. Children use different types of
scientific enquiry to answer a range of questions. Children are encouraged to ask guestions, discuss their findings and present the
ideas in a variety of ways.

By the end of K52, pupils have a deep understanding of a range of scientific ideas. Children are able to link scientific ideas to the
waorld around them and, through research, understand how scientific ideas are developed over time. Children use secondary
sources of information and practical enguiry to draw conclusions and find things out.

1. Pupils have an understanding of the key domains of knowledge and can use key concepts to make links between the domains
2. Pupils can ask questions and make observations about the world around them using scientific knowledge

3. Pupils can analyse data and articulate evidenced conclusions

4. Pupils are able to follow and design scientific enquiries

5. Pupils have an understanding of some of the major issues facing our planet and an appreciation of the importance of science to
wider society



Biology

Substantive Knowledge

EYFS

Year
1

+ Describe and comment on things they have seen whilst outside,
including plants and animails.
*»  Know how to make a simple record of their observations of the natural

Know, identify and name a variety of common wild and garden plants,
including deciduous and evergreen trees
Know, identify and descrbe the basic structure of a vanety of common

Plants world, including anirmals and plants flowering plants, including trees
. Know how to discuss how we care for the natural world around us.
+ Mofice changesin the leaves, weather and seasons.
. Understand the key features of the life cycle of a plant and an animal.
. Begin to understand the need to respect and care for the natural
I_I!ﬂng Thlth environment and all living things
Make hedlthy choices about food, drink, activity and Identify and name a variety of common animals including fish,
toothbrushing. _ _ amphibians. reptiles.birds and mammals
Begin to make sense of their ownlife-story and how they have Identify and name a variety of common animals that are
Srodwn Fnddﬁ:onkgec:. i F thelif e of & slant and carnivores, herbivores andomnivores
u:ir:crjl an & key teatures of thelite cycie of a plant and an Describe and compare the structure of avariety of common
Know and talk about the differentfactars that support their overall animgls (fish, amphibians, repties, birds and mammalsincluding
Animals - pets)
includi health and welloeing Know, identify, name, draw and label the basic parts of the
n n i i i i ' ' e . : )
cluding Descru_be and commem_on things they have seen whilst outside, human body and say which pert of he body s associoted wih
humans including plants and animals. aach sense

Knaw how to record their observations of the natural world,
Recognise some environments that are different to the one in which
they ive.

Manage their own basic hygiene and personal needs, including
dressing, going to the toillet and understanding the importance of
healthy food choices




Biology

Substantive Knowledge

Year
1

Year
2

- Know, identify and name a variety of common wild and garden
plants, including deciduous and evergreen frees

+  Know, identify and describe the basic structure of a variety of
common flowenng plants, incleding frees

Plants can grow from seed or bulbs. 5eeds and bulbs germinate and grow into
seedlings. Seedlings grow into mature plants
Plants need light, water, space, suitable termperature in order to grow

Plants
« |ldentify the differences between things that are living, dead. and things
that have never been alive, using some of the 7 life processes.
« ldentify that most living things live inhabitats to which they are suited
« Name a variety of plants and animals in theirhabitats, including micro-
u“ng Thlngs hobqurs. ) . . . .
» Describe how different habitats provide for the basic needs of different
kinds of animals and plants, and how they depend on each other
o Know and explain 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
ldentify and name a variety of common animals including fish, « MNofice that animals, including hurmans, have offspring which grow into
amphibians, reptiles, birds and mammals adults
Identify and name a variety of common animals that are « Find out about and describe the basic needsof animals, including humans,
camivores, herbivores andomnivoras for survival (water, food and air)
Animals including Describe and compare the stucture of avariety of commaon « Describe the importance for humans of exercise, eating the right amounts
humans animals {fish, amphibians, reptiles, birds and mammalsincluding ofdifferent types of food, and hygiene

pets)

Know, identify, name, drow and label the basic parts of the
human body and say which part of the body is associated with
each sense.




Biology

Substantive Knowledge

Year
3

Year

Plants

*  Know and identify and describe the functions of different parts of flowering
plants: roots, stem/ftrunk, leaves and flowers

s Know what plants need for life and growth (air, light, water, nutrients from
soil, and room to grow) and how they vary from plant to plant
* Know how water is transported within plants

Know the 7 life processes of ivingorganisms and use them to
determine if an arganism Is living.

Describe similarities and differencesbetweaen examples of
plants and anirmals.

Group living things in a variety of waysusing key
characteristics.

Use classification keys to help group and identify a variety of
living things in their local and wider environment.

Recognise that environments can change, and this can
sometimes posedangers to living things.

Understand that human actions can impoact on the
environment and suggest some solutions to the issues

*  ldentify that animals, including hurmans, need the right types and amaount of
nutrition, and that they cannot make their own food; they getnutrition from
what they eat

+  |dentify that humans and some otheranimals have skeletons and muscles
for support, protection and movement

Describe the simple functions of the basic parts of the

digestive system inhurmans

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

Construct and interpret a variety offood chains, identifying

producers, predators and prey




Chemistry

Substantive Knowledge
EYFS Year 1
o Use all their senses in hands-on exploration of natural Everyday materials:

materials.

Explore collections of materials withsimilar and/or different
properties.

Talk about what they see, using awide vocabulary.

Talk about the differences betweenmaterials and changes

Know the difference between objects from the material from which it is
made

Know, idenfify and name a variety of everyday materials, including
wood, plastic, glass, metal, water, and rock

Know and describe the simple physical properties of a variety of everyday

Materials they notice. materials: hard/soft, flexiblefrigid, waterproof/ absarbent.

« Understand some important processes and changes in the «  Group together a variety of everyday materials on the basis of their
naturalworld around them, including the seasons and changing simplephysical properties,
states ofmatter. o  Enow the similarties and differences between some everyday

matericls.
Chemistry
Substantive Knowledge
Year 1 Year2

Everyday materials: Uses of everyday materials:

«  Enow the difference between objects from the material from +«  ldentify what properties a material needs fora particular purpose.
which it is made +  Mame the materials from which differentobjects are made.

+« Know, identify and name a variety of everyday materials, +  Recognise suitable and ursuitable choices of matericls for particular
including woaod, plastic, glass, metal, water, and rock purposes based on physical properties

e Know and descr_ibe the simple ph\,_rsical_p_roperﬁes of a variety of +  ldentify and compare the suitability of a variety of everyday materials,
everyday materials: hard/soft, flexible/rigid, waterproof/ including wood, metal, plastic, glass, brick, rock, paperand cardboard for
absorbent. _ _ particular uses.

+ Group fogether o variety of everyday materials on the +  Know that materials can be either man-made or naturally occuring.
basis of fheir simplephysical properties. v+ Group objects into man-made or naturalcategories.

* Know the similarifies and differences between some +  Find out how the shapes of solid objects made from some materiak can be
everyday materials. changedby squashing, bending, twisting and stretching

Chemistry
Substantive Knowledge
Year 3 Year 4
States of Matter:

Know that all things are made up of particles which are aranged
differently in solids, liquids and gases.

Mame the properties of solids, iquids and gases.

Compare and group materials according 1o if they are solids, liquids and
gases, giving reasons 1o justify their choices.




Observe that some materials change state when heated or cooled, and
give everyday examples of melting and freezing.

Understand that melting and freezing are a state change between solids
and liquids.

Measure or research the temperatureat which melting and freezing
occurs for some materials.

Know that water freezes at 00 andbeils at 1000¢.

Understand that condensation is astate change from a gas to a liquid.
Understand that evaporation is a statechange from liguid to gas.
Understand that boiling and evaporation are the same state changefrom
liguid to gas but at different temperatures.

Know that the speed of evaporationdepends on a number of variables
including the temperature.

Describe the water cycle.

Identify the parts playved by evaporation and condensation in thewater
cycle.




Physics

Substantive Knowledge

EYFS Year 1

»  Explore how things work
s  Explore and talk about differentforces they can feel
o Talk about the differences betweenmatenals and changes
Forces they notice
s Explore the natural world around them
Describe what they see, hear, andfeel whilst outside.

Physics
Substantive Knowledge
Year 1 Year 2
Forces
Physics
Substantive Knowledge
Year 3 Year 4

*  Compare how things move aondifferent sufaces

*  Motice that some forces need contactbetween two objects,
but magnetic forces can act at a distance

*  Describe magnets as having two poles

*  Observe how magnets attract or repeleach other and attract
Forces some materialsand not others

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

*  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

*  recognise that they need light in order tosee things and that
dark is the absence of light

* nofice that light is reflected from surfaces

Light *  recognise that light from the sun can bedangerous and that
there are ways to protect their eyes

*  recognise that shadows are formed whenthe light from a light
source is blocked by an opaqgue object




¢ find patterns in the way that the size ofshadows change

Sound

ldentify how sounds are made, associating some of them with

something vibrating

Recognise that vibrations from sounds travel through a medium tothe

ear

Find patterns between the pitch of a sound and features of the object

thatproduced it

Find patterns between the volume ofa sound and the strength of the

vibrations that produced it

Recognise that sounds get fainter asthe distance from the sound source
incraases

Electricity

Electricity is a form of energy, used forlighting, heating, making sound and
making machines and appliances work.

Some appliances run on electicity; some plug into the mains electricity
and others run on batteries.

An elechical circuit consists of a cell orbattery connected to a
component using wires.

A series circuit is where all the components of the circuits are joinedin
one loop. If one part of the loop s incomplete, then the circuit will not
work

Mames of components include cells, wires, bulbs/ lamps, switches and
buzzers

A cellis a single unit, and a battery is acollection of cells

know how to test a circuit using a bulk.

Switches open and close circuits, When a switch is open the bulb/lamp
will not light up as the series circuilt Bincomplete.

Wires are made from metals as they are good conductors of electricity
e.g.iron, copper and steel

Insulators are materials that do not allow electricity to pass through them
easily e.g., plastic, woed, rubber and glass.

Thomas Edison invented the fistpractical incandescent light bulk




Substantive Knowledge

EYFS

Year 1

Leam about the solar system and stars .
Leam about space fravel .
Explore the natural world around them

Describe what they see, hear and feel whilst outside

Mame the 4 seasons and say when in theyear they occur

Observe and describe weather associatedwith the seasons

Observe changes across the 4 seasons

Describe some other features that change throughout the year that are




* Understand the effect of change in seasons on the natural world caused by thechange in weather e.g. numbers of mini beasts found

around them outside, seed and plant growth, leaves on frees, clothes worn by people,
* Mame the 4 seasons +  Explain how day light (from the sun rising tosun setfing Jlength varies
across the year (longer in surnmer, shorter in winter)

Substantive Knowledge

Year 1 Year 2

+  Mame the 4 seasons and say when in theyear they occour

+  Observe and describe weather associatedwith the seasons

«  Observe changes across the 4 seasons

*« Describe some other features that change throughout the
year that are coused by thechange in weather e.g. numbers
of mini beasts found outsde, seed and plant growth, leaves
on trees, clothes worn by people,

*  Explain how day light {from the sun rising tosun setting jlength
varies across the year (longer in summer, shorter in winter)

Substantive Knowledge

Year 3 Year 4

Rocks and Soils

+  Mame and describe 3 different kinds of rocks.

s Group and compare different kinds of rocks onthe basis of
appearance and simple physical properties, basis of
appearance and simple physical properties.

+ Describe how each rack type isformed within the rock cycle.

o Understand different uses for selected rocks and how they
change aver time.

s Explain simply how a fossil isformed.

« Recognise that soils are made from rocks and organic matter,
(living and dead) and be introduced to different soil types.




Disciplinary knowledge: Working scientifically

Disciplinary knowledge is taught and embedded within the teaching of each unit of substantive knowledge.

Methods used to answer guestions (use of models, classification, correlations and patterns, experimentation, fair testing)

Using apparatus and techniques (accurate measurement, collecting and recording data, carrying out procedures safely and accurately)

Data analysis (processing and presenting data, exploring relationships, communicating results in tables / graphs, identifying correlations)

Using evidence to develop explanations (using evidence / scientific knowledge to draw conclusions, explain laws, models, concepts and findings)

As part of working scientifically which is embedded throughout all units, pupils will also learn to use a variety of enquiry strategies to
answer scientific guestions. Different questions lead to different types of enquiry and are not limited to fair testing. By the end of primary
school, children will be able to use these enquiry strategies confidently and know that different strategies may be needed at different
times.

* Observing over time: [observing or measuring how one variable changes aver time)

* |dentifying and classifying: (identifying and naming materials/living things and making observations or carrying out tests to organise
them into groups)

* L ooking for patterns: (making observations or carrying out surveys of variables that cannot be easily controlled and looking for
relationships between two sets of data)

« Comparative and fair testing: (observing or measuring the effect of changing one variable when controlling athers)

= Answering questions using secondary sources of evidence: [answering questions using data or information that they have not collected
first hand)

As well as this, pupils will learn about:

* Using models: [Developing or evaluating a model or analogy that represents a scientific idea, phenomenon or process)



Disciplinary knowledge

EYFS children can

Year 1 children can

Year 2 children can

ask simple questions about the world around them

ask teachers or adults within school about things they
obsaerve

make observations about things they see around
them

conduct guided investigations with supervision

make choices when performing simple identifying
and classifying

make some comparison between objects or living
things

make some predictions about living things based on
prior knowledge

make suggestions about how things work based on
their own obsarvations

use basic observations to help answer guestions with
help from the teacher

explore the natural world around me, making
observations and drawing pictures of plants and
animals.

identify some similarities and differences bebtween the
natural world around me and contrasting
environments, drawing on their experences and what
has beenread in class

ask simple questions and recognise that they can be
answerad in different ways

[Fair tests, comparative tests, observation aver time,
research, pattem seeking)

observe closely, using simple equipment (hand lenses,

egg timers)

perform simple tests to investigate the answerto a
given question

perform simple identifying and classifying. grouping
task using basic observations

use observations and ideas to suggest answers to
questions, using simple sentences to describe the
answer

gather and record data to help in answering
questions, using given tables or data formats

ask simple questions and recognise that they can be
answered in different ways

(Fair tests, comparative tests, observation over time,
research, pattern seeking)

research the answers to guestions using books, tablets
or computers

observe closely, using simple equipment [hand lenses,
eqq fimers, rulers, stopwalches etc)

perform simple tests to investigate the answer fo a
given question

begin to design their own tests to investigate the
answer to a given question

perform simple identifying and classifying, grouping
using basic observations

begin to group using prior knowledge

use observations and ideas to suggest answers to
questions, using simple sentences to describe the
answer to a question

give basic conclusions with simple reasoning
gather and record data to help in answering

guestions, wsing given tables or data formats
drawing own tables, deciding how to record




Disciplinary knowledge

‘fea 3 children can

Year 4 children can

'reur 5 children can

\’eur 4 children can

ask relevant guestions and use
different types of scientific enquiries to
answer them [fair tests, comparative
tests, observation over time, research,
pattemn seeking)

begin to select their own methods to
find the answer to a scientific question
set up simple practical enguines,
comparative and fair tests

begin to design their own tests and
manage variables

make systermatic and careful
observations and, where appropriate,
take accurate measurements using
standard units, using a range of
eguipment, including themometers,
rulers, stopwatches, measuring
cylinders and jugs.

gather record, classify and present
datain a variety of ways to help in
answering guestions

begin to use simple keys for
classification

record findings using simple scientific
language, drawings. labelled
diagrams, keys, bar charts, and fables
report on findings from enquiries,
including oral and written
explanations, displays or presentations
of results and conclusions

explain findings from invesfigations 1o
rest of class

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

draw clear conclusions from findings
and make predictions based on this,
suggest improvements to the
investigation

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

use straightforward scientific evidence

ask relevant gueastions and use
different types of scientific enquiries to
answer them ([fair tests, comparative
tests, observation over time, research,
pattem seeking)

select their own methods to find the
answer to a scientific guestion

begin to combine research with their
own investigations to confirm
conclusions.

set up simple practical enguines,
comparative and fair tests

design their own tests & identify and
manage variables.

maoke systematic and careful
observations and, where appropriate,
take accurate measurements using
standard units, using a range of
equipment, including themaometers,
rulers, stopwatches, measuring
cylinders/jugs and data loggers.
begin to make decisions about what
equipment is appropriate for
investigations

gather, record, classify and present
datain a variety of ways to help in
arswering guestions

identify criteria for classification and
wse and create simple keys

record findings using simple scientific
language, drawings, labelled
diagrams, keys, bar charts, and tables
report on findings from enduiries,
including oral and written
explanations, displays or presentations
of results and conclusions

explain findings from investigations to
rest of class

be able to comment on the findings
of other investigations compared to
their own and how they support or
contradict.

use results to draw simple conclusions,
maoke predictions for new values,

plan different types of scientific
enquiries to answer queastions,
including recognising and controlling
vanables where necessary (fair fests,
comparative tests, observation over
time, research, pattern seeking)
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
vanables need to be controlled and
wiy.

take measurements, using a range of
scientific equipment, with increasing
accuracy and precision, taking
repeat readings when appropriate
make their own decisions about what
obzervations to make, repeat
readings and learm about refiability
record data and results of increasing
complexity using scientific diagrams
and labels, classification keys, tables,
scatter graphs, bar and line graphs (in
line with Year 5 maths cumiculum
learning)

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

make predictions and complete
further investigation

report and presenting findings from
enguiries, including conclusions,
causal relationships and explanations
of and degree of trust in results, in oral
and written forms such as displays and
other presentations, including giving
an explanafion of trust in results, with
reqasons

identify scienfific evidence that has
been used to support or refute ideas
or arguments, including identifying
which evidence they have produced

plan different types of scientific
enqguines to answer questions,
including recognising and confroling
varnables where necessary (fair tests,
comparative tests, observation over
fime, research, pattern seeking)
select and plan the most approprate
type of scientific enguiry to use to
answer scienfific questions; recognise
when and how to set up comparafive
and fair tests and explain which
varnables need to be controlled and
whiy.

plon and execute appropriate
investigations based on a given or
student-led question

take measurernents, using a range of
scientific equipment, with increasing
accuracy and pracision, taking
repeal readings when appropriate
make their own decisions about what
observations to make, repeat
readings & learn about reliability,
developing an increased level of
precision and accuracy

record data and results of increasing
complexity using scientific diagrams
and labeks, classification keys, tables,
scatter graphs, bar and line graphs (in
line with Year & maths curiculum
learning)

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

make predictions and complete
further investigation — combing with
research

report and presenting findings from
enguiries, including conclusions,
causal relationships and explanations
of and degree of trust in results, in oral
ond written farms such as displays and
other presentations. including giving
an explanation of trust in results, with




to answer guestions or to support their
findings

suggest improvements and raise
further questions

draw conclusions and support with
clear evidence, suggest
improvements, raise further questions
and possible next investigations
identify differences, similarities or
changes related fo simple scientific
ideas and processes

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

supports or refutes ideas or arguments

reqsons

identify causal relationships in
investigations

identify scientific evidence that has
been used to support or refute ideas
or arguments, including idenfifying
which evidence they have produced
supports or refutes ideas or arguments
begin fo research evidence to
support or refute ideas/arguments &
begin to separate opinion from fact




