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Science Vision and Principles 
 

Vision 

At Hatcham Free School we aspire for every child to explore, investigate and understand the world 
around them through science. Our aim is to provide children with a rich and meaningful primary 
science education which enhances their natural curiosity about the world around them. Scientific 
knowledge and scientific skills are woven together to create a broad and balanced curriculum, rooted in 
real life context. This allows our students to see science in the everyday and to be inquisitive, scientific 
individuals. 

Science Capital 

We want every child to leave our school with the belief that science is ‘for them’. Our science curriculum 
is designed to encourage engagement with science, both in school and outside, deepening our pupils’ 
knowledge and understanding about science and how science works. This is done through scientific 
enquiry that is relevant to our pupils, learning about a range of key figures in science as well as gaining 
an appreciation for the utility and broad application of science in their school careers and beyond. 

Principles 

At the Free School, the three core elements of Science are: 

Knowledge and concepts 

It is important that children are able to understand and remember the underlying knowledge and 
concepts of the science that they are learning, and explain what they are investigating within scientific 
enquiry. To ensure that children develop their understanding of key scientific concepts, lessons are 
sequenced in a way that allows children to recall prior learning and gain new knowledge. Teaching key 
knowledge alongside the working scientifically skills allows pupils to embed and apply their knowledge 
in real life contexts and allows for opportunities to address misconceptions.  

Working scientifically  

Working scientifically skills are taught alongside knowledge; it is the focus on what pupils need to be 
able to do by the time they leave primary school.  All of the following skills will be covered in an 
academic year that allow children to access scientific enquiry increasingly independently as they 
progress through school.  

• Asking questions – asking questions that can be answered using a scientific enquiry. 

• Making predictions – using prior knowledge to suggest what will happen in an enquiry. 

• Setting up tests – deciding on the method and equipment to use to carry out an enquiry. 

• Observing and measuring – using senses and measuring equipment to make observations 
about the enquiry. 
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• Recording data – using tables, drawings and other means to note observations and 
measurements. 

• Interpreting and communicating data – using information from the data to say what was found 
out. 

• Evaluating – reflecting on the success of the enquiry approach and identifying further questions 
for enquiry. 

Scientific enquiry 

Throughout an academic year, pupils will carry out several enquiries; children will find out more about 
the world and how it works through these. This will involve asking questions and drawing upon their 
knowledge and working scientifically skills to then be able to answer these questions.  

• Comparative/fair testing – changing one variable to see its effect on another, whilst keeping all 
others the same. 

• Research – using secondary sources of information to answer scientific questions. 

• Observation over time – observing changes that occur over a period of time ranging from 
minutes to months. 

• Pattern seeking – identifying patterns and looking for relationships in enquiries where 
variables are difficult to control. 

• Identifying, grouping and classifying – making observations to name, sort and organise items. 

Inclusivity 

Our Science curriculum has been curated to reflect a wide range of perspectives and experiences. We 
have developed our curriculum to include content that is culturally diverse, gender-inclusive and 
representative of various backgrounds to make science relatable and engaging for all students – this is 
done through: carefully chosen key figures for each year group for each unit of work; at least one 
Science-based trip or workshop for each year group every year; scientific enquiry carried out is relevant 
to our community and the wider world. 

All children work through units of work at the same pace and are exposed to the same learning in 
lessons. All learners are supported by the structure of the lesson, their peers and additional adults. 
Sentence stems and frequent revisiting of key vocabulary are used to support learners when sharing 
ideas in Science. 

 

 

 

 

 



3 

 

 

KS1 Science Lesson Structure 

 

Every topic must have: 

• Lesson 1 – Viewpoint 
• Lessons 2-5 – 2x enquiry question 
• Lesson 6 – Revision and plickers 
• Lesson 7 – Significant person 

 

 

 

LO/NC Links:  Lesson Structure: Suggested outcome: 

Viewpoint 
 

Elicit prior knowledge 
 
Input – go through knowledge 
organiser, research session from 
teacher input 
 
Independent – add to viewpoint in 
purple pen 
Stick key images and write key 
vocabulary 

Knowledge organiser stuck in page 
after viewpoint 
 
Minimum expectations: 
Match up images with key 
vocabulary  
2 x questions 
 

Non-enquiry lessons 
• Cover statutory learning 

outcomes 

Introduce LO 
 
3 x key questions during lesson 
 
Work through key knowledge – this 
also can be done practically  

Children to demonstrate learning in 
a variety of ways depending on unit 
including: 
 
View points 
Compare/contrast points 
Labelling diagrams 
Shared definitions and observations 
recorded on working wall 

Enquiry lessons x2 from: 
• Classifying 
• Comparative and fair testing 
• Observation over time 
• Pattern seeking 
• Research 

Note: ensure coverage of all enquiry 
types over the course of the year 

Introduce enquiry question and 
which enquiry type will be used to 
answer it 

Group and class work 
 
Enquiry question can be answered as 
a whole class  

Assessment 
Plickers 

5 minutes revision  
 
 

Plickers – stick sheets in book and 
purple pen 

Extra lesson term: Significant person   
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KS2 Science Lesson Structure 

 

Every topic must have:  

• Lesson 1 – Viewpoint 
• Lessons 2-5 – 2x enquiry and one piece of scientific writing 

o Scientific writing  
o This can either be an enquiry write up (results) or this can be a report about the topic’s 

learning (e.g. non-chronological report) 
• Lesson 6 – Revision and plickers 
• Lesson 7 – Significant person 

Enquiry Lessons 
• Must have a question – record on flipchart and in books 
• Use the enquiry types to decide how the question is going to be answered  

LO/NC Links:  Lesson Structure: Suggested outcome: 

Viewpoint 
 

Elicit prior knowledge 
 
Input – go through knowledge 
organiser, research session from 
teacher input 
 
Independent – add to viewpoint in 
purple pen 
 

Knowledge organiser stuck in page 
after viewpoint 
 
Minimum expectations: 
4 x facts 
4 x key vocabulary with definitions 
3 x questions 
 

Non-enquiry lessons 
• Cover statutory learning 

outcomes 

Introduce LO 
 
3 x key questions during lesson 
 
Work through key knowledge – this 
also can be done practically 

Children to demonstrate learning in 
a variety of ways depending on unit 
including: 
 
View points 
Compare/contrast points 
Drawing/labelling diagrams 
Recording observations 
Writing explanations 
 

Enquiry lessons x2 from: 
• Classifying 
• Comparative and fair testing 
• Observation over time 
• Pattern seeking 
• Research 

Note: ensure coverage of all enquiry 
types over the course of the year 

Introduce enquiry question and 
discuss appropriate enquiry type 
used to answer it 

Group and class work 
 
Enquiry question can be answered as 
a whole class 

Assessment 
Plickers 

5 minutes revision  
 

Plickers – stick sheets in book and 
purple pen correct answers 

Extra lesson term: Significant person   
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KS1: tell children which enquiry type they are using and why 
LKS2: share which enquiry type they are using, but children discuss why this enquiry 
type has been chosen 
UKS2: children to discuss which enquiry type would work to answer the question  

• Enquiry question does not have to be answered in the same lesson (e.g. observing over time, the 
question may well be answered in a future lesson)  

• Answer to question must be recorded in books – KS1 may evidence a shared written response, 
KS2 to record their answers independently 
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Science Curriculum Overview 
Year Group Autumn Christmas Winter Spring Easter Summer 

EYFS All about me 
Up and Away 

Space 
Let’s Pretend - 

Habitats 

Growth and Change 
Exercise and 

nutrition 

The World Around 
Us Seasons 

The Environment 
and Changes 

Plants and habitats 

Year 1 
BIOLOGY 

Plants 

BIOLOGY and 
PHYSICS 

Seasonal changes 

CHEMISTRY 
Everyday materials 

BIOLOGY and 
PHYSICS 

Everyday materials - 
continued 

Seasonal changes 

BIOLOGY 
Animals including 
humans - animals 

BIOLOGY 
Animals including 
humans - humans 

Year 2 
BIOLOGY 

Plants 

BIOLOGY 
Animals including 

humans 

CHEMISTRY 
Use of everyday 

materials 

BIOLOGY 
Living things and 

their habitats 

BIOLOGY 
Living things and 

their habitats 
continued 

CHEMISTRY 
Solids, liquids and 

gases 

Year 3 
CHEMISTRY 

Rocks 
PHYSICS 

Light 

BIOLOGY 
Animals including 

humans 

BIOLOGY 
Plants 

PHYSICS 
Forces and motion 

PHYSICS 
Magnets 

Year 4 
BIOLOGY 

Living things and 
their habitats 

BIOLOGY 
Animals including 
humans - food and 

digestion 

CHEMISTRY 
States of matter 

PHYSICS 
Sound 

PHYSICS 
Electricity 

CHEMISTRY 
Properties of 

materials 

Year 5 

CHEMISTRY 
Properties and 

changes of 
materials 

BIOLOGY, 
CHEMISTRY and 

PHYSICS 
Energy 

BIOLOGY 
Living things 

 
(Life cycles) 

BIOLOGY 
Animals including 
humans - human 

development 

PHYSICS 
Forces 

PHYSICS 
Earth and space 

Year 6 
PHYSICS 

Electricity 

BIOLOGY 
Evolution and 

inheritance 

PHYSICS 
Light 

BIOLOGY 
Living things and 

their habitats 

BIOLOGY 
Animals including 

humans 

CHEMISTRY 
Physical and 

chemical changes 
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Year Group Autumn Christmas Winter Easter Spring Summer 

 
Year 1 

Plants Seasonal changes Everyday materials 
Everyday materials  
Seasonal changes  

Animals including 
humans 

Animals including 
humans  

Learning outcomes: 
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 
 
Working 
scientifically: 
Observe plants 
(possibly using 
magnifying glasses) 
and comparing and 
contrasting familiar 
plants 
 
Identify and group 
different plants 
 
Draw diagrams 
showing the parts of 
different plants 

Learning outcomes: 
Observe changes 
across the four 
seasons 
 
Observe and describe 
weather associated 
with the seasons and 
how day length 
varies 
 
Working 
scientifically: 
Make tables and 
charts about the 
weather 
 
Make displays of 
what happens in the 
world around them, 
including day length, 
as the seasons 
change 

Learning outcomes: 
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 
 
Working 
scientifically: 
Perform simple tests 
to explore questions 

Learning outcomes: 
Everyday materials 
Set up, carry out and 
conclude an 
investigation into 
what material is best 
to use as a raft  
 
Seasonal changes  
Revisit seasonal 
changes and compare 
trees/plants/weather 
to observations in 
Christmas term 
 
Working scientifically: 
Perform simple tests 
to explore whether 
different materials 
float or sink 
 
Observe seasonal 
changes and make 
tables and charts 
about the weather 

Learning outcomes: 
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 

Learning outcomes: 
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 
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Record observations 
of plants changing 
over time (e.g. leaves 
falling off trees, buds 
opening) 

e.g. What is the best 
material for an 
umbrella? …for lining 
a dog basket? …for 
curtains? …for a 
bookshelf? …for a 
gymnast’s leotard? 

associated with each 
sense 
 
Working 
scientifically: 
Observe animals and 
use their observations 
to compare and 
contrast 
 
Identify and group 
animals, describing 
how they group them 
 
Group animals 
according to what 
they eat 

associated with each 
sense 
 
 
Working 
scientifically: 
Observe animals and 
use their observations 
to compare and 
contrast 
 
Identify and group 
animals, describing 
how they group them 
 
Group animals 
according to what 
they eat 

Key vocabulary 
Tree, deciduous, 
evergreen, leaf, 
flower, blossom, petal, 
fruit, berry, root, seed, 
trunk, branch, stem, 
bark 

Key vocabulary 
Spring, summer, 
autumn, winter, day, 
night, light, dark, 
weather, sunny, 
rainy, windy, cloudy, 
warm, cold 

Key vocabulary 
Object, material, 
wood, plastic, glass, 
metal, water, rock, 
hard, soft, stiff, bendy 

Key vocabulary 
Object, material, 
wood, plastic, glass, 
metal, water, rock, 
hard, soft, stiff, bendy 

Key vocabulary 
Fish, amphibian, 
reptile, bird, mammal, 
head, body, eyes, ears, 
mouth, teeth, leg, tail, 
wing, claw, fin, scales, 
feathers, fur, beak, 
paws, hooves, see, 
hear, smell, touch, 
taste 

Key vocabulary 
Fish, amphibian, 
reptile, bird, mammal, 
head, body, eyes, ears, 
mouth, teeth, leg, tail, 
wing, claw, fin, scales, 
feathers, fur, beak, 
paws, hooves, see, 
hear, smell, touch, 
taste 

Key questions: 
Are all trees types of 
plants? 
 
Why are plants 
important?  

Key questions: 
How does the 
weather change from 
season to season?  
 

Key questions: 
Can you name a 
material and describe 
its properties? 
 

Key questions: 
Why might we use 
different materials to 
make things? 
 

Key questions: 
Can you describe the 
senses? 
 
Can you talk about 
the similarities and 

Key questions: 
Can you describe the 
senses? 
 
Can you talk about 
the similarities and 
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How do plants grow? 

What natural changes 
characterise each 
season? 
 
How do animals, 
including humans, 
respond to seasonal 
changes? 

Why might we use 
different materials to 
make things? 
 
Can you identify 
what an object is 
made out of and 
describe its 
properties? 

How does the 
weather change from 
season to season?  
 
What natural changes 
characterise each 
season? 

differences between 
animals? 
 
Can you identify the 
key features of 
different animals? 

differences between 
animals? 
 
Can you identify the 
key features of 
different animals? 

Significant person: 
Dr. E. K. Janaki 
Ammal. She was an 
Indian botanist born 
in 1897 and even has 
a flower named after 
her. She was a 
pioneer who has 
come to inspire 
generations of female 
scientists. She was 
the first female to get 
a Ph.D. in botany in 
US, first women 
scientist to become a 
fellow at the Indian 
Academy of Sciences 
and first women 
scientist to be given a 
Padma Shri 
(important Indian 
award) in 1977. Her 
life and work are an 
inspiration to this 
day. 

Significant person: 
Manali Lukha – TV 
weather presenter 
and geographer. She 
is a meteorologist, 
she studies weather 
patterns and predicts 
the weather in the 
U.K. 

Significant person: 
Leo Hendrik 
Baekeland was a 
Belgian chemist and 
inventor who worked 
on developing the 
first type of plastic 
when he was living 
in New York in 1907. 
It was called Bakelite. 

Significant person: 
Leo Hendrik 
Baekeland was a 
Belgian chemist and 
inventor who worked 
on developing the 
first type of plastic 
when he was living 
in New York in 1907. 
It was called Bakelite. 

Significant person: 
In July 1960, at the 
age of 26, Jane 
Goodall travelled 
from England to 
Tanzania to discover 
more about the little-
known world of wild 
chimpanzees. She 
found out that 
chimpanzees make 
and use tools. This 
was an amazing 
discovery. 

Significant person: 
In July 1960, at the 
age of 26, Jane 
Goodall travelled 
from England to 
Tanzania to discover 
more about the little-
known world of wild 
chimpanzees. She 
found out that 
chimpanzees make 
and use tools. This 
was an amazing 
discovery. 
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Year Group Autumn Christmas Winter Easter Spring Summer 

 
Year 2 

Plants 
Animals including 

humans 
Everyday materials 

Living things and 
their habitats 

Living things and 
their habitats 
(continued) 

Solids, liquids and 
gases 

Learning outcomes: 
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 
healthy 
 
Working 
scientifically: 
Observe and record, 
with some accuracy, 
the growth of a 
variety of plants as 
they change over 
time from a seed or 
bulb 
 
Observe similar 
plants at different 
stages of growth 
 

Learning outcomes: 
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 right amounts 
of different types of 
food, and hygiene 
 
 
Working 
scientifically: 
Observe how 
different animals, 
including humans, 
grow 

Learning outcomes: 
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 
 
Working 
scientifically: 

Learning outcomes: 
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 
 
Identify and name a 
variety of plants and 
animals in their 
habitats, including 
microhabitats 
 

Learning outcomes: 
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 
 
Identify and name a 
variety of plants and 
animals in their 
habitats, including 
microhabitats 
 

Learning outcomes: 
Identify that all 
materials are made of 
a single substance or 
a mixture of 
substances 
 
Observe the three 
states of matter: 
solids, liquids and 
gases and know that 
one substance can 
exist in a different 
state but it is still the 
same substance. For 
example, chocolate 
can melt to become 
liquid and then 
become solid again 
when it cools 
 
Explore and compare 
the differences 
between the 
properties of solids, 
liquids and gases 
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Set up a comparative 
test to show that 
plants need light and 
water to stay healthy 
 

 
Ask questions about 
what things animals 
need for survival and 
what humans need to 
stay healthy  
 
 

Perform simple tests 
to explore questions 
e.g. What is the best 
material for an 
umbrella? …for lining 
a dog basket? …for 
curtains? …for a 
bookshelf? …for a 
gymnast’s leotard? 

Describe how animals 
obtain their food from 
plants and other 
animals, using the 
idea of a simple food 
chain, and identify 
and name different 
sources of food 
 
Working scientifically: 
Sort and classify 
things according to 
whether they are 
living, dead or were 
never alive and 
record their findings 
using charts 
 
Describe how they 
decided where to 
place things, 
exploring questions 
e.g. Is a flame alive? Is 
a deciduous tree dead 
in winter?  
 
Describe the 
conditions in 
different habitats and 
micro-habitats – how 
do the conditions 
affect the number and 
types of plants and 

Describe how 
animals obtain their 
food from plants and 
other animals, using 
the idea of a simple 
food chain, and 
identify and name 
different sources of 
food 
 
Working 
scientifically: 
Sort and classify 
things according to 
whether they are 
living, dead or were 
never alive and 
record their findings 
using charts 
 
Describe how they 
decided where to 
place things, 
exploring questions 
e.g. Is a flame alive? Is 
a deciduous tree dead 
in winter?  
 
Describe the 
conditions in 
different habitats and 
micro-habitats – how 
do the conditions 
affect the number 

Working 
scientifically:  
Classify different 
substances as solids, 
liquids or gases 
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animals that live 
there 

and types of plants 
and animals that live 
there 

Key vocabulary: 
Plants, light, shade, 
warm, cool, water, 
grow, healthy 

Key vocabulary 
Offspring, 
reproduction, growth, 
life-cycle, balanced 
diet, hygiene, 
herbivore, carnivore, 
omnivore. 

Key vocabulary 
Object, material, 
wood, plastic, glass, 
metal, water, rock, 
hard, soft, stiff, bendy 

Key vocabulary: 
Living, dead, never 
been alive, suitable, 
basic needs, food 
chain, shelter, local 
habitat, micro-habitat 

Key vocabulary: 
Living, dead, never 
been alive, suitable, 
basic needs, food 
chain, shelter, local 
habitat, micro-habitat 

Key vocabulary: 
Compress, flow, 
freezing, gas, global 
warming, liquid, 
matter, melting, 
mixture, solid, states 
of matter 

Key questions: 
What do plants 
require to grow 
healthily? 
 
Which conditions 
need to be adjusted to 
allow different plants 
to grow well?  
 
Which plants grow 
locally in our area? 

Key questions: 
Why do we need to 
take water into our 
bodies? 
 
What do all humans, 
including animals, 
need to survive? 
 
How can I keep 
myself healthy? 

Key questions: 
Can you name a 
material and describe 
its properties? 
 
Why might we use 
different materials to 
make things? 
 
Can you identify 
what an object is 
made out of and 
describe its 
properties? 

Key questions: 
Which items are 
living, dead or have 
never been alive and 
how do you know?  
 
What do habitats 
provide for animals 
and plants?  
 
What is a micro-
habitat? 

Key questions: 
Which items are 
living, dead or have 
never been alive and 
how do you know?  
 
What do habitats 
provide for animals 
and plants?  
 
What is a micro-
habitat? 

Key questions: 
What state of matter 
are each of the 
following? 
 
Can substances exist 
in different states? 
 
What happens when 
you release gas that 
was stored in a 
balloon? 

Significant person: 
Agnes Arber was a 
British plant 
morphologist and 
anatomist, historian 
of botany and 
philosopher of 
biology. She was the 

Significant person: 
In July 1960, at the 
age of 26, Jane 
Goodall travelled 
from England to 
Tanzania to discover 
more about the little-
known world of wild 

Significant person: 
Leo Hendrik 
Baekeland was a 
Belgian chemist and 
inventor who worked 
on developing the 
first type of plastic 

Significant person: 
Dr. Paula Kahumba is 
from Kenya and is an 
award-winning 
wildlife 
conservationist. She 
has spent many years 
working to protect 

Significant person: 
Dr. Paula Kahumba is 
from Kenya and is an 
award-winning 
wildlife 
conservationist. She 
has spent many years 
working to protect 

Significant person: 
Liz Lee Heinecke 
combines her love 
and education of 
science and art to 
make science 
accessible. She is 
knows as the ‘kitchen 
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first woman botanist 
to be elected as a 
Fellow of the Royal 
Society and the first 
woman to receive the 
Gold Medal of the 
Linnean Society. 
 

chimpanzees. She 
found out that 
chimpanzees make 
and use tools. This 
was an amazing 
discovery. 

when he was living 
in 
New York in 1907. It 
was called Bakelite. 

animals, especially 
elephants. Paula 
works to ensure that 
the habitats of 
elephants are 
protected and to stop 
humans killing 
elephants. 

animals, especially 
elephants. Paula 
works to ensure that 
the habitats of 
elephants are 
protected and to stop 
humans killing 
elephants. 

pantry scientist’ – 
she’s made it her 
mission to show the 
world that anyone 
can be a scientist and 
that everyone can 
have fun playing with 
science at home. 

 
Year Group Autumn Christmas Winter Easter Spring Summer 

 
Year 3 

Rocks Light 
Animals including 

humans 
Plants Forces and magnets 

Forces and magnets 
continued 

Learning outcomes: 
Compare and group 
together different 
kinds of rocks on the 
basis of their 
appearance and 
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 
 
Working 
scientifically: 

Learning outcomes: 
Recognise that we 
need light in order to 
see things and that 
dark is the absence of 
light 

Notice that light is 
reflected from 
surfaces, including 
mirrors 

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

Recognise that 
shadows are formed 
when the light from a 

Learning outcomes: 
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 
 
Working 
scientifically: 

Learning outcomes: 
Identify and describe 
the functions of 
different parts of 
flowering plants: 
roots, stem, 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 

Investigate the way in 
which water is 

Learning outcomes: 
Compare how things 
move on different 
surfaces 

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

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

Compare and group 
together a variety of 

Learning outcomes: 
Compare how things 
move on different 
surfaces 

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

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

Compare and group 
together a variety of 
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Explore different 
kinds of rocks and 
soils, including those 
in the local 
environment 
 
Observe rocks, 
including those used 
in buildings and 
gravestones, and 
explore how and why 
they might have 
changed over time 
Use a hand lens or 
microscope to 
identify and classify 
rocks according to 
whether they have 
grains or crystals, and 
whether they have 
fossils in them.  
 
Research and discuss 
the different kinds of 
living things whose 
fossils are found in 
sedimentary rock and 
explore how fossils 
are formed 
 
Explore different soils 
and identify 
similarities and 
differences between 

light source is 
blocked by an opaque 
object 

Find patterns in the 
way that the size of 
shadows changes 
 
Working 
scientifically: 
Explore what 
happens when light 
reflects off a mirror or 
other reflective 
surfaces, including 
playing mirror games 
to help them to 
answer questions 
about how light 
behaves 
 
Look for patterns in 
what happens to 
shadows when the 
light source moves or 
the distance between 
the light source and 
the object changes 
 
Look for, and 
measure, shadows, 
and find out how they 
are formed and what 

Identify and group 
animals with and 
without skeletons 
and observe and 
compare their 
movement; exploring 
ideas about what 
would happen if 
humans did not have 
skeletons 
 
Compare and 
contrast the diets of 
different animals 
(including their pets) 
and decide ways of 
grouping them 
according to what 
they eat 
 
Research different 
food groups and how 
they keep us healthy, 
and design meals 
based on findings. 

transported within 
plants 

Explore the part that 
flowers play in the 
life cycle of flowering 
plants, including 
pollination, seed 
formation and seed 
dispersal 
 
Working scientifically: 
Compare the effect of 
different factors on 
plant growth, for 
example, the amount 
of light, the amount of 
fertiliser 
 
Explore how seeds 
are formed by 
observing the 
different stages of 
plant life cycles over 
a period of time; 
looking for patterns 
in the structure of 
fruits that relate to 
how the seeds are 
dispersed 
 
Observe how water is 
transported in plants 
 

everyday materials 
on the basis of 
whether they are 
attracted to a magnet, 
and identify some 
magnetic materials 

Describe magnets as 
having two poles 

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

Working 
scientifically: 
Compare how 
different things move 
on different surfaces, 
and gather and record 
data to find answers 
to their questions 

Explore the strengths 
of different magnets 
and find a fair way to 
compare them; 
sorting materials into 
those that are 
magnetic and those 
that are not 

everyday materials 
on the basis of 
whether they are 
attracted to a magnet, 
and identify some 
magnetic materials 

Describe magnets as 
having two poles 

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

Working 
scientifically: 
Compare how 
different things move 
on different surfaces, 
and gather and record 
data to find answers 
to their questions 

Explore the strengths 
of different magnets 
and find a fair way to 
compare them; 
sorting materials into 
those that are 
magnetic and those 
that are not 
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them and investigate 
what happens when 
rocks are rubbed 
together or what 
changes occur when 
they are in water 

might cause the 
shadows to change 
 
 

Look for patterns in 
the way that magnets 
behave in relation to 
each other and what 
might affect this, for 
example, the strength 
of the magnet or 
which pole faces 
another 

Identifying how these 
properties make 
magnets useful in 
everyday items and 
suggesting creative 
uses for different 
magnets. 

Look for patterns in 
the way that magnets 
behave in relation to 
each other and what 
might affect this, for 
example, the strength 
of the magnet or 
which pole faces 
another 

Identifying how these 
properties make 
magnets useful in 
everyday items and 
suggesting creative 
uses for different 
magnets. 

Key vocabulary:  
Appearance, physical 
properties, hard, soft, 
shiny, dull, rough, 
smooth, absorbent, 
non-absorbent, 
fossils, sedimentary, 
rock, soils, organic 
matter, buildings, 
gravestones, grains, 
crystals 

Key vocabulary: 
Light, shadows, dark, 
transparent, opaque, 
direction, light 
travels, translucent, 
shortest, longest, 
highest, object, 
material, light source, 
Sun, night, day 

Key vocabulary:  
Vertebrate, 
invertebrate, 
endoskeleton, 
exoskeleton, muscles, 
tendons, joints, 
healthy, nutrients, 
energy, saturated fats, 
unsaturated fats, 
protein, fibre 

Key vocabulary: 
Roots, stem, leaves, 
flowers, nutrients, 
evaporation, 
fertilisation, petal, 
stamen, carpel, sepal, 
pollination, pollinator, 
germination, seed 
dispersal, life cycle 

Key vocabulary: 
Magnet, spring, metal, 
iron, copper, 
aluminium, steel, 
brass, attract, repel, 
magnetic, non-
magnetic, attraction, 
repulsion, force, 
elastic, pull towards, 
push away from, 
stretch, squash, 
compress 
 
 
  

Key vocabulary: 
Magnet, spring, metal, 
iron, copper, 
aluminium, steel, 
brass, attract, repel, 
magnetic, non-
magnetic, attraction, 
repulsion, force, 
elastic, pull towards, 
push away from, 
stretch, squash, 
compress 
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Key questions: 
What is soil and what 
is it made up of? 

What are fossils and 
how are they formed? 

How can we classify 
rocks based on their 
properties? 

Key questions: 
How do we see 
objects?  
 
What is a shadow and 
why do they change? 
 
What is reflection and 
how does reflection 
help us to see? 
 
 

Key questions: 
What do animals, 
including human, 
need to survive? 
 
What is the purpose 
of a skeleton? 
 
How do animals and 
plants get the 
nutrients they need? 

Key questions: 
What are the features 
of plants and what do 
they do? 
 
How does water 
move through the 
plant? 
 
What does a plant 
need to grow? 
 
How does pollination 
happen? 
 
Why are different 
methods of seed 
dispersal effective? 

Key questions: 
What are forces? 

How do different 
surfaces affect the 
movement of objects? 

What are magnets 
and which objects 
and materials are 
magnetic? 

Key questions: 
What are forces? 

How do different 
surfaces affect the 
movement of objects? 

What are magnets 
and which objects 
and materials are 
magnetic? 

Significant person:  
Gideon Algernon 
Mantell (1790-1852) 
was an English 
obstetrician, 
geologist, and 
palaeontologist. He 
and his wife, Mary 
Ann Mantell, are 
credited with 
discovering the first 
fossils identified as 
originating from a 
dinosaur, teeth 
belonging to an 
Iguanodon. 

Significant person:  
Al-Hasan Ibn al-
Haytham was a 
pioneering scientific 
thinker who made 
important 
contributions to the 
understanding of 
vision, optics (the 
study of sight and 
light) and light itself. 
He was born in Basra, 
in what is now Iraq, 
in 965 and as well as 
being known as the 
father of modern 

Significant person:  
Jamie Oliver is a 
British chef who led a 
campaign, ‘Feed Me 
Better,’ to ban junk 
and processed food 
from schools. He 
helped to introduce 
healthier food to 
schools and as a 
result the 
government brought 
in food guidelines for 
schools across the 
country. 

Significant person:  
Katherine Esau (1898 
– 1997) was a 
German-American 
botanist who did 
ground-breaking 
work on the structure 
and workings of 
plants. She even won 
the National. Medal of 
Science for her 
discoveries 

Significant person: 
Galileo. Galilei was an 
Italian scientist who 
is known for his 
experiments 
exploring forces. He 
used pendulums, 
levers, balls and other 
objects to investigate 
how different forces 
affect the movement 
of objects. 
 

Significant person: 
Galileo. Galilei was an 
Italian scientist who 
is known for his 
experiments 
exploring forces. He 
used pendulums, 
levers, balls and other 
objects to investigate 
how different forces 
affect the movement 
of objects. 
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optics, he also had a 
very clear scientific 
method of 
investigation, using 
experiments to test 
his hypotheses and 
ideas 

 
Year Group Autumn Christmas  Winter  Easter  Spring Summer  

 
Year 4 

Living things and 
their habitats 

Animals including 
humans 

States of matter Sound Electricity 
Properties of 

materials  
Learning outcomes: 
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 things in their 
local and wider 
environment 

Recognise that 
environments can 
change and that this 
can sometimes pose 
dangers to living 
things 
 
Working 
scientifically: 

Learning outcomes: 
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. 

Working 
scientifically: 
Compare the teeth of 
carnivores and 
herbivores and 

Learning outcomes: 
Compare and group 
materials together, 
according to whether 
they are solids, 
liquids or gases 
 

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 

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

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

Find patterns 
between the pitch of a 
sound and features of 
the object that 
produced it 

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

Learning outcomes: 
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 
 

Learning outcomes: 
Measure and observe 
physical properties in 
the classroom  
 
Recognise that 
physical properties 
include electrical 
conductivity; melting 
and boiling points; 
thermal conductivity; 
being malleable; 
windproof; hard, soft; 
and magnetic 
 
Understand that 
energy will be 
transferred from 
places with a higher 
temperature to places 
with a lower 
temperature. 
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Use and make simple 
guides or keys to 
explore and identify 
local plants and 
animals 
 
Making a guide to 
local living things; 
raising and 
answering questions 
based on their 
observations of 
animals and what 
they have found out 
about other animals 
that they have 
researched 

suggest reasons for 
differences 
 
Find out what 
damages teeth and 
how to look after 
them 
 
Draw and discuss 
their ideas about the 
digestive system and 
compare them with 
models or images 

evaporation with 
temperature 
 
Working 
scientifically: 
Group and classify a 
variety of different 
materials 
 
Explore the effect of 
temperature on 
substances such as 
chocolate, butter and 
ice  
 
Research the 
temperature at which 
materials change 
state, for example, 
when iron melts or 
when oxygen 
condenses into a 
liquid 
 
Observe and record 
evaporation over a 
period of time, for 
example, a puddle in 
the playground or 
washing on a line, 
and investigate the 
effect of temperature 
on washing drying or 
snow men melting 

vibrations that 
produced it 

Recognise that 
sounds get fainter as 
the distance from the 
sound source 
increases 
 
Working scientifically: 
Find patterns in the 
sounds that are made 
by different objects 
such as saucepan lids 
of different sizes or 
elastic bands of 
different thicknesses.  
 
Make earmuffs from a 
variety of different 
materials to 
investigate which 
provides the best 
insulation against 
sound 
 
Make and play their 
own instruments by 
using what they have 
found out about pitch 
and volume 

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

 
Working 
scientifically: 
Investigate the 
physical properties 
(thermal 
conductivity; 
malleability; 
transparency; 
magnetism; electrical 
conductivity etc.) of 
materials, using own 
knowledge or setting 
up comparative tests 
 
Conduct secondary 
research to identify 
an object that was 
once made of one 
material but, when 
new evidence 
showed other 
chemical or physical 
properties, are now 
made of new 
materials (e.g. 
asbestos insulation; 
lead pencils; plastic 
bottles) 
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Key vocabulary: 
Classification, 
classification key, 
environment, habitat, 
human impact, 
migrate, hibernate 

Key vocabulary: 
Digestion, digestive 
system, teeth, 
nutrients, producer, 
predator, prey, food 
chain 

Key vocabulary: 
State of matter, liquid, 
gas, freezing, melting, 
boiling, evaporation 

Key vocabulary: 
Volume, vibration, 
wave, pitch, 
tone, speaker, 
insulation, source, 
sound 

Key vocabulary: 
Electricity, cells, 
wires, bulbs, 
switches, buzzers, 
battery, circuit, series, 
conductors, 
insulators, 
componants 

Key vocabulary: 
Physical properties, 
chemical properties, 
thermal conductivity, 
elasticity, 
flammability, toxicity 

Key questions: 
How are living things 
grouped? 
 
How do 
environments 
change? 
 
What is a 
classification key and 
how can it be used 
effectively? 

Key questions: 
What is digestion? 
 
How does digestion 
work? 
 
Where are living 
things placed in the 
food chain? 

Key questions: 
What are the key 
differences between 
solids, liquids and 
gases? 
 
How do states of 
matter change from 
one state to another 
and what are these 
processes called? 
 
How does the water 
cycle work and what 
processes occur? 

Key questions: 
How does sound 
travel? 
 
What causes sound to 
become louder and 
quieter? 
 
What is the difference 
between volume and 
pitch? 

Key questions: 
What do we use 
electricity for? 
 
How does an 
electrical circuit 
work? 
 
What do conductors 
and insulators do?  
 
What are common 
examples of 
conductors and 
insulators? 

Key questions: 
Which of these 
materials is a good 
electrical conductor? 
 
What materials 
would be used for a 
house? Why?  
 
How could you 
investigate whether a 
material is a good 
thermal insulator? 

Significant person:  
Dr. Leela Hazzah is an 
Egyptian 
conservation 
biologist who works 
in Kenya and 
Tanzania to protect 
lions from the 
negative impacts of 
humans. She founded 

Significant person: 
Marie Maynard Daly 
(1921 – 2003) was the 
first Black American 
woman in the United 
States to earn a Ph.D. 
in chemistry. She 
studied how 
compounds produced 
by organs such as the 
pancreas contribute 

Significant person:  
Marie Curie was a 
Polish scientist who 
was best known for 
discovering two new 
solids which were 
added as new 
elements on the 
Periodic Table. She 
won the Nobel Prize 
twice. 

Significant person:  
Sophie Germain was 
a self-taught 
mathematical and 
scientific genius who 
began her career 
pretending to be a 
man. This was 
because at the time it 
wasn’t possible for 
women to have 

Significant person:  
Lewis Howard 
Latimer, born on 
September 4th, 1848 
in Massachusetts, 
U.S.A. This increased 
the life span and 
practicality of light 
bulbs, which 
previously died after 
a few days. With his 

Significant person:  
Ainissa Ramirez is an 
American materials 
scientist and science 
communicator. Her 
book 'How Humans 
and Matter 
Transformed One 
Another' examines 
eight inventions and 
how these shaped the 
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‘Lion Guardians’ to 
help 
fight the rapid decline 
of lions in Kenya. 

to digestion and also 
discovered the link 
between high 
cholesterol and 
clogged arteries. 

careers like hers. Her 
theory of surface 
vibrations, looking at 
how flat and curved 
surfaces vibrated 
differently and the 
sounds they made, 
won her the 
prestigious Paris 
Academy of Sciences 
Prize in 1816 and she 
was the first woman 
ever to win. 

success came further 
attention from the 
U.S. Electric Lighting 
Company, putting 
him at a company in 
direct competition 
with Edison, in 1880. 

world. She is 
recognised for her 
ability to tell inclusive 
stories about science 
and how inventors 
can change the world. 

 
Year Group Autumn Christmas  Winter  Easter  Spring Summer  

 
Year 5 

Properties and 
changes of material 

Energy 
Living things and 

their habitats 
Animals including 

humans 
Forces Earth and Space 

Learning outcomes: 
Compare and group 
together everyday 
materials on the basis 
of their properties, 
including their 
hardness, solubility, 
transparency, 
conductivity 
(electrical and 
thermal), and 
response to magnets 
 
Know that some 
materials will 
dissolve in liquid to 

Learning outcomes:  
Both living and non-
living things have 
energy requirements.  
 
Know that there is a 
difference between 
an energy resource 
and energy store. 
 
Explain that energy is 
not used up, it is just 
moved around from 
store to store. 
 

Learning outcomes: 
Describe the 
differences in the life 
cycles of a mammal, 
an amphibian, an 
insect and a bird.  
 
Describe the process 
of reproduction in 
some plants and 
animals.  
 
Working 
scientifically: 
Observe and compare 
the life cycles of 

Learning outcomes:  
Describe the changes 
as humans develop to 
old age. 
 
Working 
Scientifically: 
Research the 
gestation periods of 
other animals  
 
Compare them with 
humans; by finding 
out and recording the 
length and mass of a 
baby as it grows 

Learning outcomes:  
Explain that 
unsupported objects 
fall towards the Earth 
because of the force 
of gravity acting 
between the Earth 
and the falling object 
 
Identify the effects of 
air resistance, water 
resistance and 
friction, that act 
between moving 
surfaces 
 

Learning outcomes: 
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 
 
Describe the Sun, 
Earth and Moon as 
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form a solution, and 
describe how to 
recover a substance 
from a solution 
 
Use knowledge of 
solids, liquids and 
gases to decide how 
mixtures might be 
separated, including 
through filtering, 
sieving and 
evaporating 
 
Give reasons, based 
on evidence from 
comparative and fair 
tests, for the 
particular uses of 
everyday materials, 
including metals, 
wood and plastic 
 
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 

Describe how energy 
can be transferred 
from one store to 
another store. 
 
Know that there are 
different types of 
energy stores. 
 
Working 
scientifically:  
Research chemical 
stores - for example 
how a sun transfers 
energy 
 

plants and animals in 
their local 
environment with 
other plants and 
animals around the 
world (in the 
rainforest, in the 
oceans, in desert 
areas and in 
prehistoric times),  
 
Ask pertinent 
questions and 
suggesting reasons 
for similarities and 
differences.   
 
Try to grow new 
plants from different 
parts of the parent 
plant, for example, 
seeds, stem and root 
cuttings, tubers, bulbs.  
 
Observe changes in 
an animal over a 
period of time (for 
example, by hatching 
and rearing chicks), 
comparing how 
different animals 
reproduce and grow 
 

Recognise that some 
mechanisms, 
including levers, 
pulleys and gears, 
allow a smaller force 
to have a greater 
effect. 
 
Working 
Scientifically: 
Explore falling paper 
cones or cup-cake 
cases 
 
Design and make a 
variety of parachutes 
and carry out fair 
tests to determine 
which designs are the 
most effective 
 
Explore resistance in 
water by making and 
testing boats of 
different shapes.  
 
Design and make 
products that use 
levers, pulleys, gears 
and/or springs and 
explore their effects 

approximately 
spherical bodies 
 
Use the idea of the 
Earth’s rotation to 
explain day and night 
and the apparent 
movement of the sun 
across the sky. 
 
Working 
scientifically: 
Compare the time of 
day at different 
places on the Earth 
through internet links 
and direct 
communication 
 
Create simple models 
of the solar system 
 
Constructing simple 
shadow clocks and 
sundials, calibrated to 
show midday and the 
start and end of the 
school day 
 
Find out why some 
people think that 
structures such as 
Stonehenge might 
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not usually reversible, 
including changes 
associated with 
burning and the 
action of acid on 
bicarbonate of soda 
 
Working 
scientifically: 
Carry out tests to 
answer questions, for 
example, ‘Which 
materials would be 
the most effective for 
making a warm 
jacket, for wrapping 
ice cream to stop it 
melting, or for 
making blackout 
curtains?’  
 
Compare materials in 
order to make a 
switch in a circuit 
 
Observe and compare 
the changes that take 
place, for example, 
when burning 
different materials or 
baking bread or 
cakes.  
 

have been used as 
astronomical clocks 
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Research and discuss 
how chemical 
changes have an 
impact on our lives, 
for example, cooking, 
and discuss the 
creative use of new 
materials such as 
polymers, super-
sticky and super-thin 
materials 
 
Key vocabulary: 
Materials, dissolve, 
solubility, soluble, 
insoluble, mixture, 
solution, electrical 
conductor, thermal 
conductor, 
conductivity, 
insulation, reversible 
change, irreversible 
change, change of 
state, filter, sieve, 
burn, rust 
 

Key vocabulary: 
Energy store, fuel, 
temperature, battery, 
coal, energy transfer, 
food chain, natural 
gas, thermal energy 
store 

Key vocabulary: 
Lifecycle, embryo, 
viviparous, oviparous, 
hatch, germinate, 
fertilisation, 
sexual/asexual 
reproduction 

Key vocabulary:  
Reproduction, 
fertilisation, sexual, 
asexual, consent, 
relationships, support 
networks, puberty, 
penis, vagina, ovum 
(egg), sperm, fallopian 
tubes, uterus, ovary, 
menstruation, 
pregnancy, 
contraception, foetus 

Key vocabulary: 
Force, gravity, 
air/water resistance, 
friction, surface, 
effect, accelerate, 
decelerate, brake, 
mechanism, level, 
pulley, gear, spring 

Key vocabulary: 
Earth, sun, moon, 
solar system, revolve, 
star, orbit, axis, 
gravity, poles, eclipse, 
satellite, universe 

Key questions: 
How can we classify 
different materials? 
How can materials be 
changed? 
Why are some 
changes to materials 

Key questions: 
What are the different 
types of energy 
stores? 
 
How does energy 
move between 
stores?  

Key questions: 
How do the lifecycles 
of viviparous and 
oviparous animals 
differ?  
How do the lifecycles 
of amphibians and 
insects differ? 

Key questions: 
How and why do 
humans change 
during their lifetime? 
How do living things 
reproduce? 
Why is consent 
important? 

Key questions: 
What is a force? 
How do forces impact 
us and objects on 
Earth? 
What is the impact of 
gravity on Earth?  

Key questions: 
Why do we have day 
and night? 
What is gravity? 
How long does it take 
the Earth to orbit the 
Sun? 
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reversible or 
irreversible? 
 

 
How does energy 
transfer in a food 
chain? 

What is the difference 
between sexual and 
asexual reproduction? 

 

Significant person:  
Walter Lincoln 
Hawkins (21st March 
1911 – 20th August 
1992) was an 
American chemist 
and engineer widely 
regarded as a pioneer 
of polymer chemistry. 
He worked at Bell 
Laboratories where 
he was a key figure in 
designing a long-
lasting plastic 
telephone cable, 
known as ‘plastic 
cable sheath’. The 
sheath is an electrical 
insulator that is very 
durable, able to 
endure severely hot 
or cold weather 
conditions and 
provide continuous 
protection to 
electrical wires. 
Walter received many 
awards and honours, 
including the 

Significant person:  
Brian Cox is an 
English physicist 
who is a professor of 
particle physics and 
the Royal Society 
Professor for Public 
Engagement in 
Science as well as a 
science TV 
programme 
presenter. His book 
‘The Quantum 
Universe’ provides an 
explanation of 
quantum mechanics 
that is accessible to a 
general reader and 
includes discussions 
on ‘Energy’.  

Significant person:  
Spencer Barrett is a 
Canadian 
evolutionary biologist 
whose research 
focuses on 
understanding how 
flowers evolve and 
fertilise. He was 
awarded 
‘Extraordinary 
Professor’ and 
contributes to key 
scientific journals. 

Significant person:  
Anne McLaren (26 
April 1927 – 7 July 
2007) was a 
pioneering British 
scientist and a 
geneticist who was a 
leading figure in 
developmental 
biology, which is they 
study of how embryos 
develop. Her work 
helped lead to human 
in vitro fertilisation 
(IVF). She received 
many honours for her 
contributions to 
science, including her 
appointment as an 
office of the Royal 
Society. 
 

Significant person:  
Emilie du Châtelet 
(1706 –1749) was a 
talented 
mathematician and 
experimental 
physicist who 
championed 
Newton’s physics. 
She translated Isaac 
Newton’s book 
‘Principia’ containing 
the basic laws of 
physics and added 
her own insightful 
commentary. She is 
most noted for her 
contribution to our 
understanding of the 
conservation law for 
total energy and the 
relationship between 
the mass and velocity 
of an object. 

Significant person:  
Mae Jemison was an 
astronaut, educator 
and doctor born in 
America in 1956. 
Jemison studied 
Chemical 
Engineering and 
African American 
studies at Stanford 
University. She then 
went on to study 
medicine and became 
a doctor. A few years 
later, Mae applied to 
NASA and her dream 
of becoming an 
astronaut became a 
reality. In 1992 she 
boarded the shuttle 
Endeavour and 
became the first 
African American 
woman in space.  
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National Medal of 
Technology in 1992. 
His invention is still 
used today to protect 
fibre optic cables. 
 

 
 

Year Group Autumn Christmas Winter  Easter  Spring Summer  

 
Year 6 

Electricity 
Evolution and 

inheritance 
Light 

Living things and 
their habitats 

Animals including 
humans 

Physical and chemical 
changes 

Learning outcomes: 
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 

Learning outcomes: 
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 

Learning outcomes: 
Recognise that light 
appears to travel in 
straight lines 
 
Use the idea that light 
travels in straight 
lines to explain that 
objects are seen 
because they give out 
or reflect light into the 
eye 
 
Explain that we see 
things because light 
travels from light 
sources to our eyes or 
from light sources to 
objects and then to 
our eyes 
 

Learning outcomes: 
Describe how living 
things are classified 
into broad groups 
according to common 
observable 
characteristics and 
based on similarities 
and differences, 
including micro-
organisms, plants and 
animals 
 
Give reasons for 
classifying plants and 
animals based on 
specific 
characteristics. 
 
Working scientifically: 
Use classification 
systems and keys to 

Learning outcomes: 
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. 
 

Learning outcomes: 
Recognise that a 
mixture is two or 
more substances that 
are mixed but not 
chemically joined 
together and 
understand how to 
separate them 
 
Compare physical and 
chemical changes 
and whether changes 
are reversible or 
irreversible 
 
Working scientifically: 
Use a Carroll diagram 
to classify changes as 
physical/chemical 
and 
reversible/irreversible 
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Working scientifically: 
Systematically 
identify the effect of 
changing one 
component at a time 
in a circuit 
 
Design and make a set 
of traffic lights, a 
burglar alarm or some 
other useful circuit 
 

different ways and 
that adaptation may 
lead to evolution 
 
Working scientifically: 
Observe and raise 
questions about local 
animals and how they 
are adapted to their 
environment 
 
Compare how some 
living things are 
adapted to survive in 
extreme conditions, 
for example, cactuses, 
penguins and camels 
 
Analyse the 
advantages and 
disadvantages of 
specific adaptations, 
such as being on two 
feet rather than four, 
having a long or a 
short beak, having 
gills or lungs, tendrils 
on climbing plants, 
brightly coloured and 
scented flowers 
 
 

Use the idea that light 
travels in straight 
lines to explain why 
shadows have the 
same shape as the 
objects that cast them. 
 
Working scientifically: 
Decide where to place 
rear-view mirrors on 
cars 
 
Design and make a 
periscope and using 
the idea that light 
appears to travel in 
straight lines to 
explain how it works.  
 
Investigate the 
relationship between 
light sources, objects 
and shadows by using 
shadow puppets.  
 
Extend their 
experience of light by 
looking a range of 
phenomena including 
rainbows, colours on 
soap bubbles, objects 
looking bent in water 
and coloured filters 
(they do not need to 

identify some animals 
and plants in the 
immediate 
environment.  
 
Research unfamiliar 
animals and plants 
from a broad range of 
other habitats and 
decide where they 
belong in the 
classification system. 
 
 

Working scientifically: 
Explore the work of 
scientists and 
scientific research 
about the relationship 
between diet, 
exercise, drugs, 
lifestyle and health. 
 

 
Carry out changes 
and identify whether 
the change created is 
physical/chemical 
and 
reversible/irreversible 
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explain why these 
phenomena occur) 
 

Key vocabulary: 
Circuit, circuit symbol, 
battery/cell, bulb, 
buzzer, motor, switch, 
voltage 

Key vocabulary: 
Offspring, sexual 
reproduction, 
variation, 
characteristics, suited 
adaptation, 
inheritance, species, 
fossil, palaeontology 

Key vocabulary: 
Light, light source, 
dark, shadow, 
transparency, 
translucent, opaque, 
matte, shiny, straight 
lines, ray of light: a 
model of light 
 

Key vocabulary: 
Vertebrates, 
invertebrates, fish, 
amphibian, mammal 
insect, flowering, non-
flowering, taxonomist  

Key vocabulary: 
Pulse, blood vessels, 
oxygen, carbon 
dioxide, nutrients, 
muscles, circulatory 
system, diet, exercise, 
drugs, lifestyle  

Key vocabulary: 
Combustion, 
condensation, 
dissolve, evaporation, 
insoluble, irreversible, 
mixture, reversible, 
soluble, solute, 
solution, solvent 

Key questions: 
What is the role of a 
cell in a circuit? 
What is the role of a 
switch in a circuit? 
How does the voltage 
of a cell impact the 
brightness of a lamp 
in a circuit? 
 

Key questions: 
What is evolution? 
 
How do species adapt 
over time? 
 
What evidence is 
there to support the 
theory of evolution?  
 

Key questions: 
How does light travel?  
 
What conditions aide 
humans to see 
objects? 

Key questions: 
What systems of 
classification are 
there? 
 
How do we group 
different organisms? 
 
Why is it important to 
classify organisms 
and species? 

Key questions: 
What is the purpose of 
the circulatory 
system?  
 
How do nutrients and 
other substances 
travel around the 
human body? 
 
How can a healthy 
diet and lifestyle 
impact the human 
body? 

Key questions: 
How can we separate 
different mixtures? 
 
What do we use paper 
chromatography for? 
 
Are all physical and 
chemical changes 
reversible? 
 
 

Significant person: 
Jessica O. Matthes 
(born 1988). CEO and 
Founder of Uncharted 
Power, a tech 
company building 

Significant person: 
Charles Darwin was a 
British naturalist, 
geologist and 
biologist, best known 
for his contributions 

Significant person: 
Mo-Ti was a Chinese 
philosopher who lived 
around 400 BC. He is 
attributed with the 
first known mention 

Significant person: 
Carl Linnaeus was a 
Swedish scientist and 
taxonomist who 
created a system to 
name and classify 

Significant person: 
Florence Rena Sabin 
was an American 
anatomist who 
researched blood, 
blood vessels and 

Significant person: 
Frances Hamilton 
Arnold (born July 25, 
1956) is an American 
chemical engineer 
and Nobel Laureate. In 
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resilient, accessible 
and cost-effective 
power through 
infrastructure. Jessica 
created the Soccket, a 
soccer ball that stores 
kinetic energy as it’s 
used, and with a half-
hour of play can 
generate enough 
energy to power a 
small LED light for 3 
hours. 

to the science of 
evolution. His 
proposition that all 
species of life have 
descended over time 
from common 
ancestors is now 
widely accepted and 
considered a 
foundational concept 
in science. 

of the camera obscura 
concept (then called a 
pinhole camera). His 
basic observations of 
light developed a 
minor theory of optics 
which Aristotle then 
built upon.  

organisms which is 
still used today. 

blood cells, amongst 
other topics. Her work 
on the origins of blood 
vessels earned her 
membership in the 
National Academy of 
Science. 

1993, Arnold 
conducted the first 
directed evolution of 
enzymes, which are 
proteins that catalyze 
chemical reactions. 
The uses of her 
results include more 
environmentally 
friendly 
manufacturing of 
chemical substances, 
such as 
pharmaceuticals, and 
the production of 
renewable fuels. 

 
 

 

 

 

 

 


