Ash Grove Primary Academy Science

Progression Grid

Children have the opportunity to work scientifically throughout each each unit of work to develop their understanding and knowledge. Each academic year, students will study topics within the three broad areas
of Biology, Physics and Chemistry. An exemplar series of lessons is available to support staff in developing these units of work and, over time, pupils’ knowledge and skills in science.

At Key Stage One:
During years 1 and 2, pupils should be taught to use the following practical scientific methods,
processes and skills through the teaching of the programme of study content:
. asking simple questions and recognising that they can be answered in different ways
observing closely, using simple equipment
performing simple tests
identifying and classifying
using their observations and ideas to suggest answers to questions
gathering and recording data to help in answering questions

At Lower Key Stage Two:
During years 3 and 4, pupils should be taught to use the following practical scientific methods,
processes and skills through the teaching of the programme of study content:
. asking relevant questions and using different types of scientific enquiries to answer them
. setting up simple practical enquiries, comparative and fair tests
. making systematic and careful observations and, where appropriate, taking accurate
measurements using standard units, using a range of equipment, including thermometers
and data loggers
. gathering, recording, classifying and presenting data in a variety of ways to help in
answering questions
. recording findings using simple scientific language, drawings, labelled diagrams, keys, bar
charts, and tables
. reporting on findings from enquiries, including oral and written explanations, displays or
presentations of results and conclusions
. using results to draw simple conclusions, make predictions for new values, suggest
improvements and raise further questions
. identifying differences, similarities or changes related to simple scientific ideas and
processes
. using straightforward scientific evidence to answer questions or to support their findings

At Upper Key Stage Two:
During years 5 and 6, pupils should be taught to use the following practical scientific methods,
processes and skills through the teaching of the programme of study content:
. planning different types of scientific enquiries to answer questions, including recognising
and controlling variables where necessary
. taking measurements, using a range of scientific equipment, with increasing accuracy and
precision, taking repeat readings when appropriate
. recording data and results of increasing complexity using scientific diagrams and labels,
classification keys, tables, scatter graphs, bar and line graphs
. using test results to make predictions to set up further comparative and fair tests
. reporting and presenting findings from enquiries, including conclusions, causal
relationships and explanations of and a degree of trust in results, in oral and written forms
such as displays and other presentations
. identifying scientific evidence that has been used to support or refute ideas or arguments

Science Tier 3 Vocabulary @ KS1:

Science Tier 3 Vocabulary @ LKS2:

Science Tier 3 Vocabulary @ UKS2:

observe, observing, identify, classify, diagram, chart, map, data, contrast, biology, chemistry,
physics,

research, scientific enquiry, comparative and fair test, conclusion, predictions, differences,
similarities, evidence, guides, keys, construct, interpret

variables, precision, repeat readings, classification keys, causal relationship, explanations, degree of
trust, quantitative measurements
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The Key Stage One curriculum builds on the foundation work completed throughout Early Years. The following progression highlights ‘expected’ level for areas of the Science curriculum which is woven throughout the different aspects of Early Years curriculum

At Nursery:

- Observational and investigative skills... | wonder if...

- Look at life cycles

- Taking care of animals and first hard explorations including chicks and caterpillars
- Explore light and dark including shadows

- Using our senses

- Protecting ourselves

- Plants and Living Things — how do they grow?

Examples of specific disciplinary science:

- Make collections of natural objects and talk about different types of leaves, seeds, rocks etc

- Plant seeds and care for growing plants

- Show and explain concepts of growth, change and decay e.g. observe an apple going brown and mouldy over time
- Understand the key features of lifecycle of a plant/animal

- Explore and talk about forces we n feel e.g. magnetic attraction and repulsion, how water pushes up when you push a boat under it
- Explore how materials float and sink

- Talk about differences in materials and how they change e.g. melting and cooling

- Explore how light can shine through some materials and not others.

- Investigate shadows

- Kite marking — which materials are lifted easily by the wind?

- Exploring the seasons using our senses and observations

At Reception: At Reception: At Reception:
- Explore the natural world around them, making observations and drawing pictures of - Understand some important processes and changes in the natural world around them, ; Know that our world is called Earth
animals and plants ) including the seasons and changing states of matter - Know that Earth is a planet and that we have other plants including their names
- Know some similarities and differences between the natural world around them and - Explain some similarities and differences between states of matter _ Understand that the Sun is a star not a planet
contrasting environments, drawing on their experience and what has been read in class ; Explore floating and sinking and different objects
- Understand some important processes and changes in the natural world around them,

including the seasons and changing states of matter this
- Offer explanations for why things might happen, making use of recently introduced
vocabulary from stories, non-fiction, rhymes and poems when appropriate

- Know about different textures and materials and how they feel using adjectives to describe

Examples of specific disciplinary science:

- Opportunities to use senses to observe

- Sing songs and rhymes about the natural world

- Draw pictures of the natural world after close observation, including animals and plants
- Observe and interact with natural processes e.g. ice melting, sound causing vibration, light travelling through transparent material, object casting a shadow, magnet attracting an object and a boat floating on water.
- Focused observations of the natural world

- Describe and comment on things they have seen, including plants and animals.

- Name and describe some plants and animals that children are likely to see

- Teach children about a range of contrasting environments

- Vocabulary to name specific features both natural and man made.

- Understand the effect of changing seasons.

- Draw attention to weather and seasonal features

- Provide opportunities for children to note and record the weather.

- Share texts about the changing seasons

- Observe how animals behave differently as the seasons change.

Scientist, experiment, Earth, natural/man-made, season, animal, plant, environment, healthy, texture, life cycle, larva, pupa, metamorphosis, habitats




Autumn 1 Autumn 2 spring 1 spring 2 Summer 1 Summer 2
K51 Year A sound Seasons & weather Light Animal Kingdom Habitats Human Lifestyle
Year B Materials Building things Changing materials Mixing and making Plants Space
LKSZ2 Year A Phases of Matter Rock Cycle Light Space Adaptations Human Anatomy
Year B Practical Skills Raw & Synthetic materials Sound Forces Plants ECosystems
UKS2 Year A Chemical Reactions Sustainability Heat Energy Cells Diet and Lifestyle
Year B Separating Mixtures Physical and Chemical Magnetism Electrical Circuits Humans and Animals Reproductive Cycles

Changes

over Time




Biology - Animals including humans

Key Stage One

Lower Key Stage Two

Upper Key Stage Two

Substantive Knowledge

identify and name a variety of common animals including fish, amphibians, reptiles, birds and mammals
identify and name a variety of common animals that are carnivores, herbivores and omnivores

describe and compare the structure of a variety of common animals (fish, amphibians, reptiles, birds and
mammals including pets)

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

notice that animals, including humans, have offspring which grow into adults

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

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

identify that humans and some other animals have skeletons and muscles for
support, protection and movement

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 simple functions of the basic parts
of the digestive system in humans

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

construct and interpret a variety of food chains,
identifying producers, predators and prey

describe the changes as humans develop to old
age

Disciplinary Knowledge

Can they point out some of the differences between different animals?

Can they sort photographs of living things and non-living things?

Can they identify and name a variety of common animals? (birds, fish, amphibians, reptiles, mammals,
invertebrates)

Can they describe how an animal is suited to its environment?

Can they identify and name a variety of common animals that are carnivores, herbivores and omnivores
Can they name the parts of the human body that they can see?

Can they draw & label basic parts of the human body?

Can they identify the main parts of the human body and link them to their senses?

Can they name the parts of an animal’s body?

Can they name a range of domestic animals?

Can they classify animals by what they eat? (carnivore, herbivore, omnivore)

Can they compare the bodies of different animals?

Can they describe what animals need to survive?

Can they explain that animals grow and reproduce?

Can they explain why animals have offspring which grow into adults?

Can they describe the life cycle of some living things? (e.g. egg, chick, chicken)

Can they explain the basic needs of animals, including humans for survival? (water, food, air)
Can they describe why exercise, balanced diet and hygiene are important for humans?
Can they begin to classify animals according to a number of given criteria?

Can they point out differences between living things and non-living things?

Can they name some parts of the human body that cannot be seen?

Can they say why certain animals have certain characteristics?

Can they name a range of wild animals?

Can they explain that animals reproduce in different ways?

. Can they explain the importance of a nutritionally balanced diet?

Can they describe how nutrients, water and oxygen are transported within
animals and humans?

Can they identify that animals, including humans, cannot make their own food: |

they get nutrition from what they eat?

Can they describe and explain the skeletal system of a human?
Can they describe and explain the muscular system of a human? Extend

Can they explain how the muscular and skeletal systems work together to
create movement?

Can they classify living things and non-living things by a number of
characteristics that they have thought of?

Can they explain how people, weather and the environment can affect living
things?

Can they explain how certain living things depend on one another to survive?

Can they identify and explain the function of the organs of the human
circulatory system? (heart, blood vessels, blood, blood pressure, clotting)

Can they identify and explain the function of the organs of the human gaseous
exchange system? (lungs, nose, throat, bronchi, bronchial tubes, diaphragm,
ribs, breathing)

Can they name the major organs in the human body?
Can they locate the major human organs?
Can they make a diagram that outlines the main parts of a body?

Can they explore the work of medical pioneers, for example, William Harvey
and Galen and recognise how much we have learned about our bodies?

Can they compare the organ systems of humans to other animals? Can they
make a diagram of the human body and explain how different parts work and
depend on one another

Can they identify and name the basic parts of
the digestive system in humans?

Can they describe the simple functions of the
basic parts of the digestive system in humans?

Can they identify the simple function of different
types of teeth in humans?

Can they compare the teeth of herbivores and
carnivores?

Can they explain what a simple food chain
shows?

Can they construct and interpret a variety of
food chains, identifying producers, predators
and prey?

Can they classify living things and non-living
things by a number of characteristics that they
have thought of?

Can they explain how people, weather and the
environment can affect living things?

Can they explain how certain living things
depend on one another to survive?

Can they describe the changes as humans develop to
old age?

Can they create a timeline to indicate stages of
growth in certain animals, such as frogs and
butterflies?

Can they describe the changes experienced in
puberty?

Can they draw a timeline to indicate stages in the
growth and development of humans?

amphibian, bird, fish, gills, mammal, reptile, carnivores, herbivores, omnivores senses,
smell, taste, hear, see, touch
offspring, survival, nutrition, reproduce, hygiene, lifecycle

endoskeleton, exoskeleton, carbohydrates, protein, fats, fibre, vitamins, minerals,
vertebrate, invertebrate, socket/hinge/gliding joint, muscles

digestive system, oesophagus, acid, enzymes, intestine, colon, incisors, canines,
molars

producer, consumer, predator, prey, classification,
ecosystem,

puberty, life cycle, gestation, foetus, fertilisation,
adolescence

organ system, tissues, cells, liver, kidney, lungs,
circulatory system, blood vessels, nutrients,

Vocabulary




Expectation of skills progression

Human lifestyle| Year Two | Spring 1
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our bodies.
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- How far can a sneeze

spread?

- How does exercise affect
your breathing?

Organism

Antagonistic muscie pair

Knowledge Organiser * Ecosystems » Year$ | !

Investigations

Vocabulary

Anything that is alive What would happen if you remove one

Microorganism | An organism that is foo.

organism from the food chain?

small fo be seen by the

What ecosystems can we find in our
human eye.

local area?

Habifat

Natural home of an
organism

Predator

An animal thot eats
another animal

Prey.

An animal fhat s eaten
by another organism

Producer

An organism that get its
energy from making ifs
own food
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Consumer

" An organism that gets
its energy from eating
other organisms
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Photosynt

hesis | The process by which

plants make their own
food

Herbivore

An animal thot eats.

only plants A community of animals, planis and = -

Carnivore

microorganisms, together with their
habitat is called an ecosystem.

An animal that eats
other animals

Omnivore

For example, o pond ecosystem may
consist of @ pond habitat, inhabited by

An animal that eats
both plants and animals

aquatic plants, microorganisms in the

mud at the bottom, fish in the water andl
a heron on the bank.

evgen ona cepore of caror cosae.

A food chain shows how plants and
animals get their eneray.

A food chain always starls with a
producer. Most food chains start with a
green plant, because plants can make
their food by

If one part of an ecosystem is changed,
this may affect other living fhings in the.
ecosystem. For example, if o disease
suddenly wipes out the plants in a
pond, it might affect the fish and heron
because they have less food fo eat

Predators are found at the top of a food

chain.

Key Stage One

Lower Key Stage Two

Upper Key Stage Two

explore and compare the differences between things that are living, dead, and things that have

never been alive

identify that most living things live in habitats to which they are suited and describe how different
habitats provide for the basic needs of different kinds of animals and plants, and how they

depend on each other

recognise that living things can be grouped in a |*
variety of ways

explore and use classification keys to help
group, identify and name a variety of living

describe how living things are classified
into broad groups according to
common observable characteristics
and based on similarities and
differences, including micro-organisms,

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

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

characteristics and how they are suited to their
environment?

Can they explore the work of pioneers in
classification? (e.g. Carl Linnaeus)

Can they name and group a variety of
living things based on feeding patterns?

mammals?

e things in their local and wider environment plants and animals
-]
%’ . identify and name a variety of plants and animals in their habitats, including microhabitats *  recognise that environments can change and |« give reasons for classifying plants and
] ) . . . . . . . that this can sometimes pose dangers to livin i ifi
< *  describe how animals obtain their food from plants and other animals, using the idea of a simple thinas P 9 9 animals b‘as.ed on specific
g food chain, and identify and name different sources of food 9 characteristics
=
i
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2
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. Can they match certain living things to the habitats they are found in? . Can they recognise that living things can be o an they explam the classification of . Qan they describe the differences in the life cycles of a mammal, an amphibians, an insects and a

grouped in a variety of ways? living things into broad groups based bird?
. Can they explain the differences between living and non-living things? ' on common observable
«  Can they describe some of the life processes common to plants and animals, including *  Can they explore and use a classification key to gh'aractgristics? (five kingdoms of all ¢  Can they describe the life cycles of common plants?
humans? group, identify and name a variety of living living things, vertebrates, mammals, |, g, they explore the work of well know naturalists and animal behaviourists? (David
things? (plants, vertebrates, invertebrates) marsupials) Attenborough and Jane Goodall)
*  Can they decide whether something is living, dead or non-living? . L . . . . .
) ) ) ) ) o . Can they compare the classification of common Can they sub divide their original . Can they observe their local environment and draw conclusions about life-cycles, e.g. plants in
@ . Can they describe how a habitat provides for the basic needs of things living there? plants and animals to living things found in groupings and explain their divisions? the vegetable garden or flower border?
=)
° . ; i itats? other places? (under the sea, prehistoric . . . . ) . .
% Can they describe a range of different habitats? P ¢ P ) *  Can they group animals into *  Can they compare the life cycles of plants and animals in their local environment with the life
g *  Can they describe how plants and animals are suited to their habitat? * Do they recognise that environments can vertebrates and invertebrates? cycles of those around the world, e.g. rainforests?
; *  Can they name some characteristics of an animal that help it to live in a particular habitat? change and this can sometimes pose a danger |« Can they explain why classification is
. . . . . . . to living things? i

£ e Can they describe what animals need to survive and link this to their habitats? gthing important?
o .
K] Can they give reasons for how they have *  Can they readily group animals into
a classified animals and plants, using their reptiles, fish, amphibians, birds and

Vocabulary

living, dependant, habitat, microhabitat, food chain, conditions

ecosystems, adaptation, nocturnal, organism,
marine, diurnal, echolocation, vertebrate,

domain, kingdom, phylum, class, order,
family, genus, species, characteristics

sexual, asexual reproduction, metamorphosis,




Expectation of skills progression

Habitats | Year 2 | Spring 1

REMEMBER: FOOD CHAIN MICROHABITATS

You can tell if something is living if they All animals need energy to survive. Plants make A microhabitat is a small area that's different

do the following things:  Movement their own food using the sun. A food chain to the surrounding habitat.
y Reproduction describes the order in which organisms depend  [“a'spider lives on a Anantiivesinan
, Sensitivi on each other for food, this creates a flow of web. anthill.
\-f ensitivity energy from one living thing to another. B TN

L)
o Nutrition
Excretion
@L@ t Respiration
Growth

Things that were never Ilvmg do not do

grass ' ‘ deer ’ ||eopard R

!I&‘ ‘ & Abee lives in a hive.

A woodlouse lives

any of the things above and never did do I pdeaaes
eaves rat python
them.
We call anything that is alive an Food chains usually start with a plant and finish
organism. with a larger, hungry animal.
HABITATS g
A habitat is a small area that's different to the surrounding habitat. 3
dland Desert Urban Pond Ocean
Rain forests are humid, Woodlands are where Deserts are hot during An area with lots of A small area of still, fresh | An ocean is a huge body
rainy and they have lots trees are the dominant the day, cold during the buildings and roads. water. of salt water.
of trees. plant. night and very dry.

Knowledge Organiser * Adaptations * Year 4
Vocabulary

organism | Anyting mat s aiive.

Habiat 1

ana two rows of eyelashes fo keep

sand out.
2.Can go for a long fime witout water.

[Aapiafion | e cnaracterisics of an organism mat
nelp it 10 survive in its environment

3.Large, fla feet 10 spread ther weight on e sana.

Diena inwih ther envionment.

Noctumal | Animas hat are active af night.

“Away of finding

Adaptations of bats B
to being nocturnal =

1. Big eyes fo nelp mem see in the dark

2.Dark colours 1o camoufiage with thefr surroundings

3.50me bats can use echolocation to find Meir prey
in the dark.

N

Adaptations of a polar bear
to cold climates

1..@ greasy coat that sneds water after swimming.
2.1arge feet with ciows 10 grip on the ioe.
3.0 white colour fo camoufiage on the ice.

Adaptations of a whale e
to living under water

Ami t inst tne
coia.

1. Canive fora long fime before coming up o ne

2. A sreaminea Dvdy ‘ana fins for swimming.
3. 8ubber tat keeps them warm.
4.Can use echolocation 1o navigate undenwater.

i

Knowledge Organiser * Reproductive Cycles * Year 5

Vocabulary

Potination When poten from one piant &
transferred 1o e ovary of anotner.

Butterfly life cycle

1.Eggs Adut mmemy SRR
ieadof @

Fertisation Wnen an egg ana poten for sperm)

jon togetner.

2 Caterpiar Larvae calied caterpilars hateh

from tne eggs.

Sexval To reproduce With bofh @ male and

female.

3. Pupafenrysais | Caterpilar undergoes

Asexual 70 reproguce on your own without
reprocuction | mate.

tana The young form of some animas
‘which looks very different from ifs
parents.

Wnen o baby animal develops
insige its ot

Gestation

A dramatic e ife oyole
Of an Gemol Ty atih ¥ eocs s
iooking fotally aifferent.

1. Embryo
2. Young/

adoiescence
3. Adut

The embryo grows inside fhe mother.
The main period of growtn and
Gevelopment.

Female ana male reproduce. AGuT
females nurse mei young.

- ~
P =)
Life Cycleof "
a Chicken )
N
s @ o

4 Acut butterfly

Butterily develops and emerges
from pupa

S o

Aduit

£ 3

& \@)\
Lo D pups
(Caerpha (chyen)

Flowering plant life cycle

1. Germination | The seeds stars fo grow
The plant grows and deveiops
flowers

2. Flowering

3.Polinafion | Insects fransfer posen between
piants

4_Femisation
5.see0
dispersal

y o the iife cycles of i

Se=ds cevelop and flowers die

Seeds spreqa out helped by water,
win ana animais

aiffer?
* How couid you clone @ piant?

Key Stage One

Lower Key Stage Two

Upper Key Stage Two

Substantive Knowledge

identify and name a variety of common wild and garden plants, including deciduous and
evergreen trees

identify and describe the basic structure of a variety of common flowering plants, including trees

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

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

Disciplinary Knowledge

*  observe and describe how seeds and bulbs grow into mature plants

*  find out and describe how plants need water, light and a suitable temperature to grow and stay * investigate the way in which water is transported within plants explore the part that flowers
healthy ’ play in the life cycle of flowering plants, including pollination, seed formation and seed dispersal

L] L]

Can they name the petals, stem, leaf, bulb, flower, seed, stem and root of a plant?
Can they identify and name a range of common plants and trees?

Can they recognise deciduous and evergreen trees?

Can they name the trunk, branches and root of a tree?

Can they describe the parts of a plant (roots, stem, leaves, flowers)?

Can they describe what plants need to survive?

Can they observe and describe how seeds and bulbs grow into mature plants?

Can they find out & describe how plants need water, light and a suitable temperature to grow
and stay healthy?

Can they name the main parts of a flowering plant?
Can they describe what plants need to survive and link it to where they are found?

Can they explain that plants grow and reproduce in different ways?

Can they identify and describe the functions of different parts of flowering plants? (roots,
stem/trunk, leaves and flowers)?

Can they explore the requirement of plants for life and growth (air, light, water, nutrients from
soil, and room to grow)?

Can they explain how they vary from plant to plant?
Can they investigate the way in which water is transported within plants?

Can they explore the part that flowers play in the life cycle of flowering plants, including
pollination, seed formation and seed dispersal?

Vocabulary

wild plants, garden plants, deciduous, evergreen, plant, leaf, root, leaves, bud, flowers, blossom,
petals, stem, tree, trunk, branches, fruit, vegetables, bulb, seed germination, reproduction,
mature, survive,

flowering plant, germination, seed dispersal, adaptations, transpiration, functions, pollination




Knowledge Organiser * Planis * Year3
Plants | Year 1 | Summer 1
Factor | Effect on plant growth F1°V"se" Funclion
arf
Light Increasing the brighiness P

Expectation of skills progression

What plants need to survive Types of ifree
P i brightness | of light during the day Sepals the green part that protects
(Y Deciduous Trees Evergreen Trees i owers befoee ihey ohen
. Y 4 Carbon dioxide ose leaves each year Keep leaves all year round Water level | Plants need a steady Sxtie ihe cagpart obihe plont thot
Sunlight < P | ot o heERGisie contains female sex cells
LA A : € s are . growth (but not too muchl) Ovary | the Ipaﬂ of medplan;where the
Ev ovules are produce:
£ = Warmth Plants will
. . arm q:z:lx‘ fx":’nrx:‘zmom Style the long stalk that connects the
. . (but not 100 hotl) stigma to the ovary
. 5 = stigma | the sticky top of the style that
The comect . Nuffrs | Plonts wil arow more < el
femperature I q“;c. V"” j“.k’:‘v f‘;f o Petal Outer part of a flower that
- T O e DI attracts insects (usually with
can be found in soil) bright colours)
L Filament | Thinner long stalk that holds up
> | 5 the anther
e Anther | the part that produces polien
How a bean grows baginriig 1o Growoma {the male sex cel)
—_— seed i
Step 4: Leaves and flowers P el S s Transpirafion is fhe process of water
nave grown and a flower exiting a plant's leaves through small
eikeia hud gaps called stomata.

Pollination the process of pollen being
moved from anther to stigma

contains lots o o Fertilisation yv!nenApcIIen tvaveps down to Water exit
join with an ovule in the ovary
of pollen the leaves
Seed how seeds are spread away
dispersal from a plant o be able to —

grow in a new location

Water soaks
up the stem

Water enters

/ A \ the roots

\

Key Stage One Lower Key Stage Two Upper Key Stage Two

Substantive Knowledge

*  recognise that living things have changed over time and that fossils provide information about
living things that inhabited the Earth millions of years ago

*  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

Disciplinary Knowledge

*  Can they give reasons for why living things produce offspring of the same kind?
*  Can they give reasons for why offspring are not identical with each other or with their parents?
. Can they explain the process of evolution and describe the evidence for this?

. Can they begin to appreciate that variation in offspring over time can make animals more or less
able to survive in particular environments?

. Can they talk about the life of Charles Darwin?
. Can they explain how some living things adapt to survive in extreme conditions?

. Can they analyse the advantages and disadvantages of specific adaptations, such as being on
two rather than four feet?

. Can they begin to understand what is meant by DNA?

Vocabulary

evolution, fossilisation, homo sapiens, species, conservationist, adaptation, variation, inheritance,
adaptation, traits




Expectation of skills progression

Knowledge Organiser = Humans & Animals Over e = Years

Fossilisation process Charles Darwin

Animal gies. its skeleton sefties on the sea floor and is 8orn: 1809
Duriea by sediment. e s

sationasty: Britisn

The i su ing The i ana
begins To furn To stone.
The skeleton Cissolves Sna G Mould is formed.

Minerals crystasise inside e mouls Gnc o cast s
formea.

The fossil is exposed in the Eann’s surface.

Famous for: his book ‘On the
Origin of Species (1859} In
nis Book he lgid out his theory
of evolution which was very
controversial ot the time but
is now widety accepted as
scientific fact.

Life on Earth fimeline

. Mot all individuass of a species are exacty the
same. There is variation between them.

= = £ : Cenoczoic Era Mogern numans first 0.2 mya
2. The ingividuass of a species wno are best acapted oppear {Homo sapiens)
10 their environment are Most likefy 1o survive. a
> == ~ First numan-ike animats 2.5 mya
3. These ingiviuals are more likely reproguce and EDriacs
pass their useful adaprations onto their offspring. ~ £ -
4. Ingividuals that were poorly adapied were less ot e G A S Caad s
likely 10 survive. First fliowering plonts 147 mya
S. Over fime. the characteristics tThat help survival First biras 195 mya
more onaa ies graauaiy First ginosaurs ana 230 mya
changes. mammats
6. Given enough fime. these small changes can add Polcozoic Erc | Frst reptiles. 320 mya
UP o the extent that & new species altogether o
ean SvoRe: First insects 360 mya
First amphibians 370 mya
varation Piants oppear on land 420 mya
The gifferences between fving things in a species. Cambrion explosion — the | 530 mya
first fisn
Adaptration Proterzoic Era | Simpie single celled 700 mya
S - . X -, creatures appear
How living thin 10 suit ther —
siandy S P G e Algae. fungi. single-celiea | 2100 mya
environment. 3
animals appear
Life fest begins with single- | 3600 mya
Species celied creqtures like
A group of living Things with very similar characteristics. bactera

Tney con breed togetner to make more living things of
the same type.

Evoiution:

The process by which Eving things can graduaily
cnange over time.

Key Stage One

Lower Key Stage Two

Upper Key Stage Two

Substantive Knowledge

distinguish between an object and the material from which it is made

identify and name a variety of everyday materials, including wood, plastic, glass, metal, water, and rock
describe the simple physical properties of a variety of everyday materials

compare and group together a variety of everyday materials on the basis of their simple physical properties

identify and compare the suitability of a variety of everyday materials, including wood, metal, plastic, glass,
brick, rock, paper and cardboard for particular uses

find out how the shapes of solid objects made from some materials can be changed by squashing, bending,
twisting and stretching

compare and group together different kinds of rocks on the basis of their appearance and i compare and group together everyday materials on the basis of their properties,

simple physical properties

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

rock

recognise that soils are made from rocks and organic matter

including their hardness, solubility, transparency, conductivity (electrical and
thermal), and response to magnets

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

compare and group materials together, according to whether they are solids, liquids or gases |*®  use knowledge of solids, liquids and gases to decide how mixtures might be

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)

identify the part played by evaporation and condensation in the water cycle and associate the

rate of evaporation with temperature

separated, including through filtering, sieving and evaporating

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

i demonstrate that dissolving, mixing and changes of state are reversible changes
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




Can they distinguish between an object and the material from which it is made?

Can they describe materials using their senses?

Can they describe materials using their senses, using specific scientific words?

Can they explain what material objects are made from?

Can they explain why a material might be useful for a specific job?

Can they name some different everyday materials? e.g. wood, plastic, metal, water and rock
Can they sort materials into groups by a given criteria?

Can they compare and group together different rocks on the basis of their appearance and
simple physical properties?

Can they describe and explain how different rocks can be useful to us?

Can they describe and explain the differences between sedimentary and igneous rocks,
considering the way they are formed?

Can they describe in simple terms how fossils are formed when things that have lived are
trapped within rock?

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

Can they explain how some materials dissolve in liquid to form a solution?

Can they describe how to recover a substance from a solution?

Can they use their knowledge of solids, liquids and gases to decide how mixtures
might be separated, including through filtering, sieving, evaporating?

Can they give reasons, based on evidence for comparative and fair tests for the

Expectation of skills progression

Changing Materials | Year 2! Summer 1
Iz PROPERTIES OF MATERIALS "CHANGING THE SHAPE OF A SOILD OBJECT

Bullding Things | Year 1 | Auturn 2

o i i i i isti ing? articular uses of everyday materials, including metals wood and plastic?
-] Can they explal'n how 59I|d shapes' can be cha.mged by sguashlng, bending, th.stlng and stretching? «  Can they recognise that soils are made from rocks and organic matter? p: yday 9 p
% Can they describe the simple physical properties of a variety of everyday materials? «  Can they classify igneous and sedimentary rocks? Can they describe changes using scientific words? (evaporation, condensation)
o Can they compare and group together a variety of materials based on their simple physical properties? «  Can they begin to relate the properties of rocks with their uses? Can they demonstrate that dissolving, mixing and changes of state are reversible
2; Can they explore how the shapes of solid objects can be changed? (squashing, bending, twisting, stretching) changes?
8 ,C\J/IanAéhey)fmd out about people who developed useful new materials? (John Dunlop, Charles Macintosh, John Can they explain that some changes result in the formation of new materials, and
£ C am . . . . . . . .
.% e Canthey compare and group materials together, according to whether they are solids, liquids that Fh's kid of change Is not usually reversible, including changes associated with
2 Can they identify and compare the suitability of a variety of everyday materials, including wood, metal, plastic, or gases? burning and the action of acid on bicarbonate of soda?
a glass, brick, rock, paper, cardboard for particular uses? . . . N " .
. Can they explain what happens to materials when they are heated or cooled? Can they use the terms ‘reversible’ and ‘irreversible’?
Can they explain how things move on different surfaces? o i i i i . . . S T
Y exp ' _ 9 e _ ' Can they measure or research the temperature at which different materials change state in Can they describe methods for separating mixtures? (filtration, distillation)
Can they describe things that are similar and different between materials? degrees Celsius? . . . .
) ) ) ) R Can they work out which materials are most effective for keeping us warm or for
Can they explain what happens to certain materials when they are heated, e.g. bread, ice, chocolate? . Can they use measurements to explain changes to the state of water? keeping something cold?
. . . . ”
; Chan tgey e?;)P'alhn what ha‘[:)penfsdt.(:fcertaln mat.erllals Yvhen thjy |£-ikre cooled, e.g. jelly, heatedﬂchf);olate.o *  Can they identify the part that evaporation and condensation has in the water cycle? Can they use their knowledge of materials to suggest ways to classify? (solids,
an they describe the properties of different materials using words like, transparent or opaque, flexible, etc.? «  Can they associate the rate of evaporation with temperature? liquids, gases)
Can they sort materials into groups and say why they have sorted them in that way? ) ] ) ] )
Can they say which materials are natural and which are man made? ¢ Canthey group and classify a variety of materials according to the impact of temperature on Cant hey explore changes that are difficult to reverse, e.g. burning, rusting and
. . . ) them? reactions such as vinegar with bicarbonate of soda?
Can they explain how materials are changed by heating and cooling? ) _
Can they explain how materials are changed by bending, twisting and stretching? *  Canthey explain what happens over time to materials such as puddies on the playground or ° Can they explore the yvork of chemists who cregted new materials, e.g.
) ) ' ) ) washing hanging on a line? Spencer Silver (glue on sticky notes) or Ruth Benerito (wrinkle free cotton)?
Can they tell which materials cannot be changed back after being heated, cooled, bent, stretched or twisted? ’
. Can they relate temperature to change of state of materials?
- absorbent , waterproof, material, properties, wood, plastic, metal, water, rock, magnetic, attract, repel, translucent, | igneous, sedimentary, metamorphic, rock cycle, chemical weathering, metamorphosis, intrusive, pure substances, mixtures, formulation, insoluble, soluble, condensation, solubility,
= opaque extrusive transparency, conductivity, physical changes, chemical changes, combustion,
2 fabric, brittle, flexible, mixture, length, height, weight, design solids, liquids, gases, state of matter, particles, non-newtonian fluid, properties, evaporation, irreversible, insulation,
3 condensation
o
>

Knowledge Organiser + Rock Cycle * Year 4

Knowledge Organizer » Phaze of Malter = Year 4

ST S =
Sediment . @7 = Metamorphic
Sedimontary rock

% T

# wi .
s am e
.

-
——




Physics - Forces

Key Stage One

Lower Key Stage Two

Upper Key Stage Two

. explain that unsupported objects fall towards the Earth because of the force of gravity acting

compare how things move on different surfaces

9 between the Earth and the falling object ) . .
S . notice that some forces need contact between 2 objects, but magnetic forces can act at a
() .
_g . identify the effects of air resistance, water resistance and friction, that act between moving distance
< surfaces .
e . observe how magnets attract or repel each other and attract some materials and not others
o
% *  recognise that some mechanisms including levers, pulleys and gears allow a smaller force to e compare and group together a variety of everyday materials on the basis of whether they
g have a greater effect are attracted to a magnet, and identify some magnetic materials describe magnets as having 2
2 poles predict whether 2 magnets will attract or repel each other, depending on which poles are
(2} facing
¢ Can they explain that unsupported objects fall towards the earth because of the force of gravity |*  Can they compare how things move on different surfaces?
acting between the earth and the falling object? . . . .
9 9 0] *  Can they observe that magnetic forces can be transmitted without direct contact?
*  Can they identify the effects of air resistance, water resistance and friction that act between *  Can they observe how some magnets attract or repel each other?
moving surfaces? ) ) ) )
. Can they classify which materials are attracted to magnets and which are not?
*  Can they recognise that some mechanisms, including levers, pulleys and gears, allow a smaller |, ~4, they notice that some forces need contact between two objects, but magnetic forces can
force to have a greater effect? act at a distance?
*  Can they describe and explain how motion is affected by forces? (including gravitational . ] .
] . Y . P } . Y ( 99 . Can they compare and group together a variety of everyday materials on the basis of whether
= attractions, magnetic attraction and friction)
? they are attracted to a magnet?
= . .
*  Can they design very effective parachutes? . . ! .
2 Y 9 y P . Can they identify some magnetic materials?
X *  Can they work out how water can cause resistance to floating objects?
% ’ . Can they describe magnets have having two poles (N & S)?
c *  Can they explore how scientists, such as Galileo Galilei and Isaac Newton helped to develop the . ] . :
= Yy exp o P P . Can they predict whether two magnets will attract or repel each other depending on which poles
= theory of gravitation? .
o are facing?
a Can they investigate the strengths of different magnets and find fair ways to compare them?
contact forces, non-contact forces, up thrust, gravitational force, air resistance, water resistance, attract, repel, compass, magnetic field, magnetic, non-magnetic, electromagnet,
friction, magnetic force, Newtons, mechanism, accelerate
=
&
=}
e}
I
o
o
>

Expectation of skills progression

Vocabulary

Forces, Are a push or a pull on an
object. The can cause:

= A push on an object

= A pull on an object

= The object fo twist

Born: 1643

Died: 1727
Occupation:
Scientist.
mathematician. Head

Contact Act between iwo objects that of the royal mint
forces are touching each other. Nationality: Brifish
Non-contact [ Act between two objects that
forces are not touching each other
Up thrust Ppushes objects upwards on

objects that are in water. Friction Magnefic force

itat pulls i Up thrust Gravitational Force

force towards the earth.

Air
Air resistance | acts when something fries fo
move quickly through air.
R e
resistance. move quickly through water.

When an object is in water,

Friction acts when fwo surfaces fry 1o T 5 )
Fievabod sEnGIneT weight pulls if downwards,
and up thrust pushes it
Magnetic makes magnetic objects Upwards.
force attract or repel each other. i ?__, ot nonie

bigger than upthrust.
Object floats if up thrust is
Hook to hang the same size as the weight.
Newon meter

on

Numbers Simple machines that can increase the size

of a force
7

to measure
size of force

. S
(inN) Y- ‘ - P
Hook to A 2 i >
connect to . Q& @
objects being
Levers Pulleys Gears

tested : tolift heavy  toraise to turn a

sl Object -

e 5 objects objects up fo  small force

= Y being tested high heights  into o big

one

Knowledge Organise

Vocabulary Electromagnet
Are @ push or @ pull on an object. An electromagnet s &
Contact AcT berween wo oBjects that ore magnet nat can be
forces fouching each other. s oD N e
= off. It is moce from @ power
Hon-antact | Act between wo objects that are nof | | Source (ke & batrery), wire
forces fouching each other il bt

Gravitationatforce acts | magnetic forces act

Bectromagnets are used in
electronic locks, scropyard
cranes and in electric motors.

between any object Setween fwo magnets
ana srth {when tne affract OR
repa] or @ magnet ana Magnetic Fields

@ magnetic material
(wnen ey attract).

Magnetic Fieias - the field of o force is an area in
| which an invisibie force wit act.
Magnetic field diagram - this snows @ map of how

—mm———

Magnets are objects tnat aftract or repel omer
magnetic objects or materiaks.

Examples of magnetic materials incluge Steet, ron
Cobait ana tickel.

— — — _ How does a compass work? A compass s a smail,

GEED N The magnetic force will act in ifferent piaces arouna
—_— amagnet.
|
e 1t can be mapped out by:
* Using Fon fiings on paper above fhe magnet
ron, Steel ana Nickel g patl s
Al objeots are atiracted | are exampies of * Placing @ compass in a range of pasitions around
10 he earth which magnetic materias tne magnet
means mey are puted .
down to s surface N @ @
© I ©

P @ W - o

-

I

b

Attract

——:

thin magnet mace from steel which is piaced on
pivor.

- ‘The magnet spins 10 fine up with e Earih's magnefic

fieid 10 show where north .
—— W

e'_"r:::




Key Stage One

Lower Key Stage Two

Upper Key Stage Two

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

. recognise that light appears to travel in straight lines

_§) . notice that light is reflected from surfaces ¢ use the idea that light travels in straight lines to explain that objects are seen because they
2 . . . ive out or reflect light into the eye
% . recognise that light from the sun can be dangerous and that there are ways to protect their eyes 9 9 y
P . . . . .
< |, . ) . . ¢ explain that we see things because light travels from light sources to our eyes or from light
[ regogm;e that shadpws are formed whe.n the light from a light source is blocked by an opaque sources to objects and then to our eyes use the idea that light travels in straight lines to explain
.; object find patterns in the way that the size of shadows change .
= why shadows have the same shape as the objects that cast them
3
o
=]
»n
i Can they recognise that they need light in order to see things? . Can they explain how light travels?
i Can they recognise that dark is the absence of light? . Can they explain how the human eye sees objects?
o i Can they notice that light is reflected from surfaces? . Can they explain how different colours of light can be created?
§, i Can they recognise that light from the sun can be dangerous and that there are ways to protect | Can they use and explain how simple optical instruments work? (periscope, telescope,
3 their eyes? binoculars, mirror, magnifying glass, Newton'’s first reflecting telescope)
5]
; *  Can they recognise that shadows are formed when the light from a light source is blocked by a |®*  Can they explain changes linked to light (and sound)?
s solid object? *  Can they use the ray model to explain the size of shadows?
-% *  Can they find patterns in the way that the size of shadows change?
a
a |- Can they explain why lights need to be bright or dimmer according to need?
. Can they explain the difference between transparent, translucent and opaque?
o Can they explain why lights need to be bright or dimmer according to need?
*  Can they make a bulb go on and off?
o Can they say what happens to the electricity when more batteries are added?
Can they explain why their shadow changes when the light source is moved closer or further from
the object?
source, reflection, refraction, periscope, lens reflection, periscope, filters, shadows
=
<
=
o)
[~
(8]
o
>

Expectation of skill progression

Light | Year Two | Summer 1

Knowledge Organiser * Light * Year4

Light is form of energy that can be passed

from one object to another across space. =
Reflection takes pioce when
ight bounces off an object Refiection

Uses: as a mimror, 1o look
I | | S e

Reflective vs non-reflective materials

reflective  Smooth, Reflects light well. Most of Reflection Light Something that makes light
shiny the light that hits the source e.g. the sun, a fire or a torch.
surfaces surface bounces off
Light A type of energy that travels
in waves from a light source.
Non- Dull, dark Do not reflect light well. Absorption . Dark The absence of light.
reflective  surfaces Some light bounces off the Shadow Formed when an object
object but most of the light blocks a source of light.
is absorbed.
Reflection  When light bounces off an
object.
Hewd shadowdls Absorb When something (e.g. light)
When an object is opaque light cannot pass frough it and so a shadow is formed. is takenin.
Why we have day and night

1) The Earth spins on an axis.

2)  When a part of the Earth is facing
the sun ifs light can reach you. This
is called daytime.

Screen Shadow 3)  When a part of the Earth is facing
away from the sun its light cannot
reach you and so it is dark. This is
called night time.

4) It takes 24 hours for the world to
spin all the way around.

I
Light Source

1) \ A light sources produces light
2) | Light travels from the light source to the object

3) | Light bounces off the object e
! Investigations:
4) | Light travels from the object to our eye - Which materials are reflective?
5) ‘ Light enters your eye through the pupil - - How can you change the size of
‘ . , — 0 ashadow?
6) | Our eyes send a signal to our brain

Specuiar refiection - when
at ignt refiects in the same
drection
Vocabulary Diffuse reflection - when as
ignt reflects off an object in
many aifferent directions

Sourcesof  |Objects that give off ight (e.g. fight
ignt buts, flames, the sun)

Luminous | A word that means gives off ignt 5
Darkness A place that i lacking ignt Refraction

Lught meter An instrument that measures the
amount of ignt in given piace

Refraction takes ploce when
lignt changes direction when

Lux A measurement of amount of lignt it moves from one transparent
Transparent | An object that aliows all ight fo pass. material fo another

through it Uses: jeweliery to make
Transkcent | An object that aliows some fight fo pass an object 'sparkle’, 1o get

through it aifferent colours of lignt from

= > white fight, in lenses {e.g.

Opaque An object that aliows no light to pass guasses)

through it

Parts of the Human Eye Primary and Secondary
- Colours of Light

pupil e
N\

cornea —




Physics - Electricity

Key Stage One Lower Key Stage Two Upper Key Stage Two

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

use recognised symbols when representing a simple circuit in a diagram
identify common appliances that run on electricity

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

Substantive Knowledge

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

. Can they identify and name the basic parts of a simple electric series circuit? (cells, wires,
bulbs, switches, buzzers)

. Can they compare and give reasons for variation in how components function, including
bulb brightness, buzzer volume and on/off position of switches?

. Can they explain how to make changes in a circuit?

. Can they explain the impact of changes in a circuit?

° Can they explain the effect of changing the voltage of a battery?

. Can they identify common appliances that run on electricity?

. Can they construct a simple series electric circuit?

. Can they identify and name the basic part in a series circuit, including cells, wires, bulbs,
switches and buzzers?

. Can they 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?

. Can they recognise that a switch opens and closes a circuit?

* Can they associate a switch opening with whether or not a lamp lights in a simple series
circuit?

o Can they recognise some common conductors and insulators?

. Can they associate metals with being good conductors?

i Can they make their own traffic light system or something similar?

o Can they explain the danger of short circuits?

. Can they explain what a fuse is?

Can they explain how a bulb might get lighter?

. Can they recognise if all metals are conductors of electricity?

. Can they work out which metals can be used to connect across a gap in a circuit?
. Can they explain why cautions are necessary for working safely with electricity?

Disciplinary Knowledge

static electricity, static charge, electrical circuit, insulators, conductors, appliances, switch

Vocabulary




Expectation of skills progression

Knowledge Organiser

Elechical Circuits * Year

Wnen we want 10 show the parts of @ circuit (known.
a5 components) we use @ crcuit diogram

Static Electricity

‘Happens when:
1Wo object rubs against each other

Because:
the positive and negative charge in a material
become unbakinced

s when the chorge jumps fram one object fo another
1o balance out again

Bxamples:

features of a cirouitin o
simpiified form.

cet

wnat is commoniy | sa
|— | ‘oartery"s 0 ce. Proviges e
power fo make eiectricty flow.

Wnen fwo or more cels are used
togetner

Battery

fows through it

Hr
Buib. ® Produces light when electricity

buzzer | Broduces sound when electricity

H fiows trough it

Rubbing a batoon
onha

Rules for building circuits

1. Tnere must be ot least one cell

Swiren Creates o gap in the circuit 1o
fopen) | O\ ©" | stop the fiow o electricity

swicn | g, | Closes ine gop in e cicuit o
(closed) aliow electricity to fiow

Electrical insulators and conductors

alow electrity fo pass through itself easty.
Examples: piastic, wood, rubber, giass and o

alow electricity to pass througn tself easiy.
i gola. copper,

sea water

Adding cells or bulbs to a circuit

Voltage fels us the amount o
of energy each com

ses and i measured using o
votmeter

OB

2. Tnere must be @ compiete ioop for electricity o fiow Adding more BULBS o |Adding more CELLS foa
3.Tne wires must be plugged in 1o each component circuit: c¥cuir:
i ‘come out of on . % . B

Jheoher e . * Cumrent s lower * Currentis nigner

4.™e switch must be ciosed fo make it work i P o
Bless more
Taking measurements in a circi
. Uses of buzzers
Current teis us how quickly
elecrricity & flowing and & =
measured using an Ammeter. S by mpge
This can be usefut for:

* Alarms - buzzers hat go off when something is
touchea

button s pressed

* snop
‘opens fhe door




Physics - Sound

Key Stage One

Lower Key Stage Two

Upper Key Stage Two

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

. Know that sounds are measured in decibels. . recognise that vibrations from sounds travel through a medium to the ear
o
= §; . Know that the higher the decibels, the louder the sound. ¢ find patterns between the pitch of a sound and features of the object that produced it
(=

@ ) I ) I
% s |° find patterns between the volume of a sound and the strength of the vibrations that ¢ find patterns between the volume of a sound and the strength of the vibrations that produced
€ 2 | produced it recognise that vibrations from sounds travel through a medium to the ear it
n X
. recognise that sounds get fainter as the distance from the sound source increases

i Can they associate some sounds with something vibrating? o Can they associate some sounds with something vibrating?

*  Can they compare sources of sound and explain how the sounds differ? «  Can they compare sources of sound and explain how the sounds differ?

*  Can they explain how to change a sound (louder/softer)? «  Can they explain how to change a sound (louder/softer)?

*  Canthey recognise how vibrations from sound travel through a medium to a ear? *  Can they recognise how vibrations from sound travel through a medium to a ear?

*  Canthey find patterns between the pitch of a sound and features of the object that produce it? |, Can they find patterns between the pitch of a sound and features of the object that produce it?
[ ) . .
'E, * Canthey f_”j)d patterns between the volume of the sound and the strength of the vibrations that |, Can they find patterns between the volume of the sound and the strength of the vibrations that|
3 produced it produced it?
2
E *  Can they recognise that sounds get fainter as the distance from the sound source increases?
_E *  Can they explain how you could change the pitch of a sound?
o
g o Can they investigate how different materials can affect the pitch and volume of sounds?
=

o Can they explain why sound gets fainter or louder according to the distance?
*  Can they explain how pitch and volume can be changed in a variety of ways?

o Can they work out which materials give the best insulation for sound?

decibels, pitch, volume, vibrate

frequency, amplitude, acoustics, Hertz, eco-location, percussion,

Expectation of skills progression | Vocabulary

Sound | Year 1 | Spring 2

-y VOCABULARY
C f The loudness of a sound
Y 2 Volume Loud Sound - Someone shouting

;) Quiet Sound - Someone whispering

"
MAKING @ et

SOUNDS T

Decibels
(dB)

e e Whether a sound is high pitch or low

Hlttmg Strumming B|OWII‘IQ Smgmg Pitch png:ghl—'l!cth\vhlsUeblowmg
5 SENSES M

Vision 7. Taste Touch L Smell Hearing
(!} Our tongue helps Our hands, feetand &= Dur nose helps Our ears help us

Volume is measured in decibels

Low Pitch — A lorry engine rumbling

Our eyes help us 53 - i 3 7
t0 see things us o taste our food skin help us to feel things  us to smell to hear sounds

EXAMPLES OF QUIET AND LOUD SOUNDS

breath whisper rain woiiboria -
car hair ‘ engine
" asﬁ :<l —— 7N dryer
AN Bl L Ve -

5= |
refrigerator = :
rustle of '9 chat truck helicopter police firework

leaves siren

Knowledge Organiser * Sound * Year3

e ]

Sounds are vibrations that pass through 1 | An object produces sound

the air. 2 | The sound vibrations spread through

When something makes a sound, the the air

particles in the air wobble and vibrate. 3 [ The outer ear funnels the sound info the.
— midale ear

Sound causes the eardrum fo vibrate

Hearing receptors furn vibrations info

signals

Signals get sent fo the brain
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Sound can be made in many ways:
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Definition How quickly the air is Eor drum
vibrating

Measured in... | Herfz (written as Ha)

High (same as high pitched)

frequency means a fost vibration

Mouse’s Example of a high pitched -

ek o Recording | To block out sound from

i : W studio outside the room
ow frequency | (same as low pifche
G o i beation Concerthall | To make sound be heard

— e from a long way away

ow's moo ample of a low pitchet

e e ol Sports To make fhe sound as loud

stadium as possible

e e
and speakers | possiole

Definifion How much force air

porticles are moving with L and

Measured in... | Decibels (written as dB)

High Aloud sound - a lof of force ¢ @ sound ot
ampitude | is used to make this sound .
Whisper Example of a low-ompitude. Loy @

sound

o

Use of sound | Job of the sound scientist
(Acoustician)

Low ampiitude | A quiet sound - fittie force is
used to make this sound
Shout Example of o low-ampiitude
sound




Key Stage One

Physics — Earth and space

Lower Key Stage Two

Upper Key Stage Two

i Can they name some of the planets in our solar system?

i Can they describe how the Earth rotates and orbits the sun?
° Can they explain why the Earth is tilted?

i Can they talk about stars and constellations?

. observe changes across the 4 seasons . describe the movement of the Earth and other planets relative to the sun in the solar system
. . . ) . describe the movement of the moon relative to the Earth
_qg’z . observe and describe weather associated with the seasons and how day length varies ) ) ] )
lg’ * describe the movement of the Earth and other planets relative to the sun in the solar system ’ . describe the sun, Ea.rth and moc')n as appro><.|mately spherical bodies
o . name the planets in the solar system. use the idea of the Earth’s rotation to explain day and night and the apparent movement of the sun
> across the sky
[
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*  Can they observe changes across the four seasons? *  Can they identify and explain the movement of the Earth and other plants relative to the sun in the
. solar system?
*  Can they name the four seasons in order? 4
*  Can they observe and describe weather associated with the seasons? *  Canthey explain how seasons and the associated weather is created?
]
= e Can they observe and describe how day length varies? . Can they describe and explain the movement of the Moon relative to the Earth?
)
3 *  Can they observe features in the environment and explain that these are related to a specific season? e Can they describe the sun, earth and moon as approximately spherical bodies?
[S)
c . .
§ Can they observe and talk about changes in the weather? e Can they use the idea of the earth’s rotation to explain day and night and the apparent movement of
8 *  Can they talk about weather variation in different parts of the world? the sun across the sky?
% *  Canthey define space? *  Can they compare the time of day at different places on the earth?
X * Can they say what is in space?
a *  Can they create shadow clocks?

o Can they begin to understand how older civilizations used the sun to create astronomical clocks, e.g.

Stonehenge?

Can they explore the work of some scientists? (Ptolemy, Alhazen, Copernicus)

Vocabulary

sleet, hall, fog, season, summer, winter, autumn, spring, weather, hibernation, forecast
constellations, universe, solar system, orbit, tilt, scientists

lunar, solar, eclipses, galaxies, astronomy, Milky Way, astronomer, heliocentric, geocentric, hemisphere,
orbit, axis




Expectation of skills progression

days become longer
‘baby animals bom

"WINTER

December January February

no leaves on frees

weather is cold and 9 stormy
heia CYIDe 0w P2l Thunder, lightning, wind and rain

days are dark and
short
animals hibermnate

C) Snowy

Seasons and The Weather | Year 1 | Spring 1

WEATHER KEY TERMS

i Rainy Hibemation
71117\ Water falling from clouds.

Cloudy
Some clouds in the sky.
Snow falls from cold clouds.

\
¥ ~_ Sunny
A The sun s shining brightly i the sky.

Foggy
FOGI ¢ ouds we can see

Knowledge Organiser

Vocabulary

The Sun

Tne largest object in the solar
system that the solar system was
nomed after

Planets

Large spheres of rock that orbit
Qaround the sun

Moons

Large balls of rock that orbit
planets

Asteroids, Meteors,
Meteorites, Comets

An example of another rocky
object that can be found in the
solar system

Dust and gas

Left over material from stars that
have expicded in the past

Astrology

Astronomy

The besef that the motion | The scientific stuay
of the stars and pianets of anything in space

affects numan lives

outside of the Earth’'s
atmosphera

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

Closest planet to the Sun. It turns
very slowly on its axis.

Brightest planet. It's air is 100%
carbon dioxide.

Where we live! Humans live on Earth.
The only planet with liquid water.
Known as the red planet because of
the oxide in the land.

The largest planet and it is very
stormy there!

The second largest planet. It has 18
moons.

The frozen planet because it is frozen.
It has 27 moons.

The gas giant because it is made of
gas.

Solar System The group of objects that
orbit the sun.

Orbit Goes around a planet or
star.

Axis An invisible line around
which a planet spins.

57 million
108 million
Rotate The way an object turns.
149 million
Satellite A machine put into orbit
483 million around the Earth used for
science or
778 million communications.
4 bill
3 A billon NASA North American Space
Agency
2.8 billion
Astronaut A person who travels in
4.4 billion space.

A very hot ball of

gas wnere nuclear
fusion happens

Inner rocky pianets

* Closer to the Sun

* Mostty solic rock

* The warmer
planets

* Smalier

* Take less time to
orbit the sun

Outer gas giants

* Further away from
the sun

* Mostly made from
gas

* The colder
pianets

= Often have rings
* of dust ana
rock around
them

* Lorger

* Take more time 1o
orbit the sun

Uranus

Neptune

Space Year 4

The universe and the Big Bang

The universe | All the stars, planets, rocks and dust in
space

Galaxy A group of stars held together by gravity

Big Bang The theory that all mafter in the universe

theory started in a single point that explodea
outwards

Dwarfstar | A smalier cooler star without nuciear
fusion

Star colour | Hot stars are cioser 1o blue, colder cioser
tored

Lunar eclipse
When the Earth blocks the light from the Sun as the
Moon moving into the Earth’s shadow

BLUNAR ECLIPSE

Sun

solar eclipse

When the moon biocks the light from the sun o create
a shadow on Earth

. MSOLAR ECLIPSE

- tarth

Meteorite

Asteroid




