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Section 1 – Intent 
Rationale: We aim to inspire the scientists of today and tomorrow. We will ensure that science teaching and learning stimulates, excites and motivates pupils so that they see themselves, and act, as scientists. We aim for all pupils to develop a deep knowledge and understanding of how scientific ideas contribute to technological change – impacting on industry, business and medicine and improving the quality of life. As they progress, we want pupils to learn to question and discuss science-based issues that may affect their own lives and the future of the world. We aim to challenge children of all abilities, ensuring that they make good progress in all areas, in line with and ambitiously beyond the requirements of the National Curriculum (2014), and that they are fully prepared for the next phase in their education. 
As educators, we aim to:
· Develop scientific knowledge and conceptual understanding by building on pupils’ curiosity and sense of awe of the natural world.

· Develop pupils’ skills of investigation – including observing, questioning, planning, predicting, experimenting, measuring, recording, interpreting, hypothesising, communicating and evaluating. 
· Provide pupils with the opportunities to apply their knowledge, skills and ideas in real life contexts and become aware of the uses of science in the wider world. 

· Help foster concern about, and actively care for, our environment.

· Develop pupils’ use of information and communication technology (ICT) in their science studies. 

· Enable pupils to become effective communicators of scientific ideas, facts and data by using the language and vocabulary of science.

· Develop pupils’ social skills so that they can work responsibly and cooperatively with others, develop resilience and perseverance when they are faced with a challenge.

· Extend the learning environment for our pupils via our school grounds and Ivybridge, Ugborough and Ermington localities, highlighting specific outdoor learning opportunities throughout our planning.

· Promote a ‘healthy lifestyle’ for our pupils.
Section 2 – Curriculum Implementation
We follow the National Curriculum 2014 Programme of Study for Science. Teachers will also respond to current local, national or global events where these are relevant and significant, but this will not result in any statutory elements of the curriculum being missed. Science is taught on a weekly basis from Y1 to Y6 and supported and enhanced through other curriculum areas. Children at the Foundation Stage learn early scientific skills and knowledge largely through observation, first-hand experience and play and their progress is recorded as part of the Understanding the World area of learning of the ELG.
Subjects are planned and taught under termly umbrella topics (See Appendix 1: Manor Primary 2-year rolling programme). This enables horizontal links to be made between subjects where appropriate and relevant and supports children’s engagement and enthusiasm. 

A Learning Map for Science (Appendix 2) provides structure to the teaching and learning that is planned for the subject. This ensures that concepts, knowledge and skills build on what has been taught before, and are logically sequenced towards achieving a clearly defined end point. As a result, children build up their knowledge and understanding in layers and without gaps, and in such a way that they will remember content in the long term. 

Teachers will supplement this by carrying out Elicitation Tasks at the start of each new block of work, establishing what children already know, remember and understand from previous work. This will enable them to plan work that revises and builds on knowledge and understanding from before. These tasks will be recorded in the children’s Science Books at the start of each block. On-going ‘small stakes testing’ will help children to embed and consolidate their knowledge. 
All work will be recorded in the children’s workbooks, which should provide a comprehensive chronicle of the children’s learning and progress. Where learning has taken place without a written outcome (e.g. outdoor learning, trips, visits and workshops) this will be referenced. Children’s workbooks will contain work of the highest quality, and skills learnt in other curriculum subjects, (e.g. literacy, maths, D.T., art), will be as evident as in the recorded work for those subjects. 

There will be a strong emphasis on learning the most relevant concepts and vocabulary so that children understand the meaning and can discuss these correctly and confidently. A list of key concepts and vocabulary will be included in the termly curriculum letter and set as spellings to learn, and they will be on display in the classroom throughout each topic to support class discussion and activities. 
Pupils will aim for mastery of each topic. They will access opportunities and challenges to deepen their thinking, enable recall of facts, and support the application of skills and knowledge.
In addition:

· Lessons have clear learning intentions and success criteria which are shared and reviewed with the pupils effectively.

· Good use is made of a wide range of resources and direct first-hand experiences.

· Teachers give clear and accurate explanations and use skilful questioning as a tool to further understanding. 

· Pupils have frequent opportunities to develop their skills in, and take responsibility for, planning investigative work, selecting relevant resources, making decisions about sources of information, carrying out activities safely and deciding on the best form of communicating their findings.

· Activities for all abilities promote a ‘Growth Mindset’ and are challenging, motivating and extend pupils’ learning. High expectations are maintained and pupils are encouraged to share responsibility for their own learning.

· Groupings are fluid and work is differentiated according to current need.

· Wherever possible, science learning is taken across the curriculum, links are made with other subjects and science is incorporated into topic work. Wherever possible and appropriate, learning is taken beyond the classroom and outdoors. 

· The learning environment is ordered and well-resourced, the atmosphere is purposeful and children feel safe. Specific risks are identified and addressed when planning a science lesson, in line with the COSHH guidance ‘Be Safe’.

Learning Progression

Key Stage 1

The principal focus of science teaching in key stage 1 is to enable pupils to experience and observe phenomena, looking more closely at the world around them. They should be encouraged to be curious and ask questions about what they notice. They should be helped to develop their understanding of scientific ideas by using different types of scientific enquiry to answer their own questions, including observing changes over a period of time, noticing patterns, grouping and classifying things, carrying out simple comparative tests, and finding things out using secondary sources of information. They should begin to use simple scientific language to talk about what they have found out and communicate their ideas to a range of audiences in a variety of ways. Most of the learning about science should be done through the use of first-hand practical experiences, but good use should also be made of appropriate secondary sources, such as books, photographs and videos. 
Lower Key Stage 2 

The main aim of science teaching in years 3 and 4 is to enable pupils to broaden 

their scientific view of the world around them. They should do this through exploring, 

talking about, testing and developing ideas about everyday phenomena and the 

relationships between living things, and by beginning to develop 

their ideas about functions, relationships and interactions. They should ask their own 

questions about what they observe and make some decisions about which types of 

scientific enquiry are likely to be the best ways of answering them, including observing 

changes over time, noticing patterns, grouping and classifying things, carrying out simple 

comparative and fair tests and finding things out using secondary sources of information. 

They should draw simple conclusions and use a developing scientific vocabulary to talk
and write about what they have found out.

Upper Key Stage 2 

A fundamental focus of science teaching in years 5 and 6 is to enable pupils to develop a deeper understanding of a wide range of scientific concepts. They should do this through exploring and talking about their ideas; asking their own questions about scientific phenomena; and analysing functions, relationships and interactions more systematically. At upper key stage 2, they should encounter more abstract ideas and begin to recognise how these ideas help them to understand and predict how the world operates. They should also begin to recognise that scientific ideas change and develop over time. They should select the most appropriate ways to answer science questions using different types of scientific enquiry, including observing changes over different periods of time, noticing patterns, grouping and classifying things, carrying out comparative and fair tests and finding things out using a wide range of secondary sources of information. Pupils should draw conclusions based on their data and observations, use evidence to justify their ideas, and use their scientific knowledge and understanding to explain their findings. Pupils should read, spell and pronounce scientific vocabulary correctly.
Section 3 – Curriculum Impact

At the end of each stage in their education, the impact of learning in Science will be as follows:

· Children will be increasingly confident scientists, able to clearly discuss their learning from past and current topics, as well as explain their next steps.
· Children will have a good and increasing knowledge of the world around them, including the relationships between physical, chemical and biological mechanisms and will have developed an understanding of how scientific ideas contribute to technological change. 
· This knowledge and understanding will have been transferred to long term memory and used to achieve a range of outcomes in their work. 
· Children will be using their knowledge and understanding to be responsible and involved world citizens, and to remain so in the future. 
· Children will be well prepared for the next phase in their learning journey, with firmly embedded knowledge, understanding and skills to be built upon. 

· Vulnerable children and those with SEND have acquired the knowledge and skills they need to enable them to progress and succeed. 

Additional Information

Assessment, Recording and Reporting

Formative assessment

· We use ongoing AfL to refine planning and identify next steps, supported by resources such as the TAPS (Teacher Assessment of Primary Science) pyramid model of pupil, teacher, teaching team and school assessment for learning. 

· Pupil progress is continually assessed by teachers through questioning, spot tests and quizzes, observing practical activities, listening to pupil discussion, through scrutinising the work in pupils’ books and focussed assessment tasks. 

· Feedback is developmental, based around a WWW and EBI approach on most pieces of work. The children themselves are fully involved in the process of self-improvement, recognising their achievements and acknowledging where and how they can improve.

Summative assessment

· Before beginning a new science topic, children undergo a pre-topic assessment. This could take the form of a whole-class mind map, a concept cartoon for groups to discuss, a diagram to label and explain or a pre-unit test. The information gathered from this exercise will help teachers fine-tune their planning to the needs and interests of the class, whilst giving an indication of how securely each individual child is working within their year group.

· During the course of the topic, teachers will incorporate focussed assessment tasks into their planning which will evidence how each child is progressing and again shape future planning.

· Towards the end of each Science topic, teachers again assess understanding and progress in the form of an end-of-topic assessment and this information is used to help complete the annual report to parents and inform future learning.

· Science work is moderated within each school and across the Federation, in order to ensure that teachers’ judgements are accurate. Pupil progress and the delivery of the curriculum will also be monitored using a variety of methods to include book scrutinies, learning walks and pupil questioning.

· Parents are informed of their children’s progress through interim and annual reports, and at parents’ evenings. 

Early Years Foundation Stage (See also the Beacon Federation EYFS Policy)

In the Foundation Stage, science forms the basis of ELG 14 – Knowledge and Understanding of our World.  In the Early Years the development of scientific thought is an important area of experience. Learning should be active, bearing in mind the requirements of the EYFS Curriculum Guidance. 

SEND 

The Federation has the same academic, technical and vocational aspirations for almost all learners.  Where this is not practical, adaptations will be made to the curriculum and resources to allow access to science for all pupils with SEND, including provision for pupils who are exceptionally able.

Curriculum Leadership

Science is led across the Federation by a Science Team, comprising teachers from all three schools and across the key stages. The team has joint responsibility across all three schools, and as such will:

· Stay ‘ahead of the game’ in terms of statutory requirements and current good practice - sharing information that may be beneficial to staff.

· Inspire an exciting, informed and creative approach to science teaching.

· Support teaching through leading inset, giving advice, and through modelling, feeding back from lesson observations and work scrutiny, team teaching, and monitoring of planning and assessment.

· Carrying out regular moderation to ensure standards are consistently high, and taking appropriate action where this is not the case. 

· Use moderation to ensure that knowledge and skills are sequenced across time and being taught systematically and cumulatively, so that new knowledge and skills build on what has been taught before and pupils can work towards clearly defined end points. This will require moderation both between year groups and across time within each year group. 

· Maintaining and storing resources, and purchasing new resources when necessary.

· Meeting with, and reporting to the SLT and governors when appropriate.

Equal Opportunities

This policy reflects and supports the equal opportunities ethos of the Federation. All children will have complete access to the curriculum and this will be provided in accordance with their age and need.

Appendix 1 – Manor Primary Science Rolling Programme

	YEAR A (2022, 2024, 2026….)

	Autumn
	Spring 
	Summer

	Where in The World Are We?

Geography  (Local, National)
	Our Island Story 1

History (Local, National)


	It’s Good to Be Green

Geography, Science, PSHE, Citizenship, Sustainability 

	Y1/2 – Animals and their habitats
Y1: Animals and Y2: Living things and their habitats: Living, dead, never-lived, carnivores, herbivores and omnivores, animal lifecycles, adaptations, camouflage, nocturnal animals, local and global habitats, basic food chains. 

Geography link - Studies of animals and habitats in the local area, nationally and globally to make comparisons.
	Y1/2 – Magic Materials
Y1: Materials and Y2: Uses of everyday materials: Identify, name and compare variety of everyday materials, describe their uses and physical properties, find out how shapes of solid objects made from materials can be changed by twisting, squashing, bending & stretching.

History link - toys old and new & the different materials that have been used to make toys of the years.
	Y1/2 – Perfect Plants
Y2: Plants: plants parts, Identify and name common wild and garden plants, including deciduous and evergreen trees, requirements for growth, lifecycle.

Geography link - being sustainable, the importance of bees, growing and producing our own food, food produced in other countries & food miles.

	Y3/4 – Plant Power!
Y3 Plants: name and describe functions of plant parts, requirements for growth, water transport, germination, pollination, seed formation and seed dispersal.

Y3 Living Things and their Habitats: plant lifecycles, adaptation.

Y4 All Living Things: identifying, grouping and classification, changes and dangers to habitats – protecting our environment, endangered species.

Geography link - Studies of plants locally and globally, including cacti and the Venus fly trap.
	Y3/4 – Rocks and Fossils
Y3 Rocks and Fossils: structure of the Earth, rock formation, rock identification, properties e.g. hardness, uses, fossil formation and identification, Mary Anning, visit to Charmouth, soil types and micro-organisms.

History link – Natural history of the Jurassic Coast. Life of Mary Anning.

	Y3/4 – Magic Materials/Super Sound
Y4 States of Matter: identifying and grouping materials, properties, solids, liquids & gases, heating & cooling, reversible/irreversible changes, water cycle.

Y4 Sound: how sounds are made and travel, volume and pitch, the ear.

Geography link – reduce/reuse/recycle, recycling materials, plastic pollution.


	Y5/6 – Wondrous wildlife/Fit and Fabulous
Y5 Living things and their habitats: – reproduction and lifecycles of plants and animals.
Y5 and Y6 Animals including humans: Changes from birth to old age, puberty, human circulatory system, functions of the heart, blood vessels and blood. Describe the ways in which nutrients and water are transported within animals and humans, recognise the impact of diet, exercise, drugs and lifestyle on the way bodies function.
	Y5/6 – Material Magicians
Y5 Materials: investigate properties of hardness, solubility, transparency, conductivity (electrical and thermal), and response to magnets. Reversible and irreversible changes. Use knowledge of solids, liquids and gases to decide how mixtures might be separated, including through filtering, sieving and evaporating.

	Y5/6 – May the Force be with you!
Y5 Forces: 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. Recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater effect. 

	YEAR B (2023, 2025, 2027….)

	Autumn
	Spring
	Summer

	Our Island Story 2

History (Local, National)


	Our Big Wide World

Geography (Global)

 
	Global Time Travellers

History (Global)

	Y1/2 – Making Things Move/Seasons and Weather
Y1 & 2: Working scientifically and Materials/Forces: pushes and pulls levers, wheels, balls, friction, Mrs Armitage stories.

Y1: Seasonal changes: movement of sun and how daylight varies, seasons and associated weather, measuring the weather, suitable clothing.

English link- Mrs Armitage; Geography link - seasons
	Y1/2 – Wet and Wild: Seashore habitats and water investigations
Y1: Animals and Y2: Living things and their habitats: Sea animals and their lifecycles, habitats and adaptations, rock pool microhabitat. 

Y1 & 2: Working scientifically and Materials/Forces: Thermometers, floating & sinking, properties of ice. 
Geography link - builds on habitats from year A focusing more on global habitats & adaptations, diversity in the form of variations of habitats and water habitats.
	Y1/2 – My Brilliant Body
Y2: Animals including humans: parts of the body, senses, fingerprints, eye colour, human needs for survival, birth and growth, keeping healthy – exercise, nutrition, sleep, hygiene.

PSHE and History links - looking after the body, keeping healthy, hygiene; making comparisons with the past - explorers, Florence Nightingale, current pandemic.

	Y3/4 – Glow motion
Y3 Light: light sources, how light travels, how we see, reflection, shadows.

Y4 Electricity: electricity generation and transport, electrical appliances, circuits, electrical conductors and insulators.

Y3 Forces and Magnets: movement on different surfaces, contact and non-contact forces, magnet poles, repel and attract, magnetic materials.

History link – Isaac Newton and his theory of light.
	Y3/4 – British Woodland Habitats
Y3 Living Things and their Habitats: plant and animal lifecycles.
Y4 All Living Things: identifying, grouping and classification, changes and dangers to habitats – protecting our environment, endangered species.

Y4 Animals, including Humans: carnivore, herbivore & omnivore diets, food chains.
Geography link: Compare/contrast British woodland with the Amazon Rainforest.
	Y3/4 – My Brilliant Body
Y3 Animals, including Humans: healthy eating, bones, skeleton, muscles - human/animal comparisons.

Y4 Animals, including Humans: diet, teeth, digestive system, healthy eating – human/ animal comparisons.

History link – Ancient Egypt and mummification; 

PSHE link – healthy eating, care of teeth.


	Y5/6 – Amazing Animals
Y6 Living things and their habitats: Classification of micro-organisms, plants and animals.
Y6 Evolution and Inheritance: recognise that living things have changed over time, know 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.
	Y5/6 – Space Quest
Y5 Earth and space: 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. Use the idea of the Earth’s rotation to explain day and night and the apparent movement of the sun across the sky.

	Y5/6 – Bright Sparks!
Y6 Light: explain how light travels, objects are seen and shadows are cast. Extend experience by looking at rainbows, colours on soap bubbles, objects looking bent in water and coloured filters.
Y6 Electricity: associate the brightness or volume with the number and voltage of cells in a circuit, give reasons for variations in how components, including switches, function. Use recognised symbols when representing a simple circuit in a diagram. Design and create own useful circuit e.g. traffic lights, burglar alarm.


Appendix 2 – Beacon Science Curriculum Learning Map
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Specifying the cumulative knowledge and skills that should be taught in this subject

	KNOWLEDGE AND UNDERSTANDING

	Programme of Study
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	PLANTS


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

• explore the requirements of plants for life and growth (air, light, water, nutrients and room to grow) and how they vary from plant to plant

• investigate the way in which water is transported within plants

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


	
	• describe the life process of reproduction in some plants
	

	LIVING THINGS and their HABITATS/

ENVIRONMENT
	• observe changes across the 4 seasons

• observe and describe weather associated with the seasons and how day length varies
	• 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

• 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


	
	• 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


	• 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


	• 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

	HUMANS and other ANIMALS
	• 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
	• 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
	• 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 • recognise that living things have changed over time & 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



	MATERIALS
	• 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 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
	• 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 evaporation with temperature
	• 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 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 not usually reversible, including changes associated with burning and the action of acid on bicarbonate of soda


	

	OUR EARTH IN SPACE
	
	
	
	
	• 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 near spherical

• use the idea of the Earth’s rotation to explain day and night and the apparent movement of the sun across the sky
	

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

• notice that light is reflected from surfaces

• recognise that light from the sun can be dangerous and that there are ways to protect their eyes

• recognise that shadows are formed when the light from a light source is blocked by an opaque object

• find patterns in the way that the size of shadows change
	• 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

• 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
	
	• 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

• use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them

• associate the brightness of a lamp or the volume of a buzzer with the number and voltage of cells used in the circuit

• compare & give reasons for variations in how components function, including the brightness of bulbs, loudness of buzzers & the on/off position of switches

• use recognised symbols when representing a simple circuit in a diagram



	FORCES
	
	
	• compare how things move on different surfaces

• notice that some forces need contact between 2 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 & group together a variety of everyday materials on the basis of whether they are attracted to a magnet, and identify some magnetic materials

• describe magnets as having 2 poles

• predict whether 2 magnets will attract or repel each other, depending on which poles are facing


	• 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 vibrations that produced it

• recognise that sounds get fainter as the distance from the sound source increases
	• 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

• recognise that some mechanisms including levers, pulleys and gears allow a smaller force to have a greater effect
	


	WORKING SCIENTIFICALLY SKILLS

	Programme of Study
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	QUESTIONING, ENQUIRING and PLANNING
	When prompted, ask simple questions about the world around us e.g. What is it? Where does it live? 

Understand that we can find out the answers ourselves.

Begin to recognise that enquiries can be answered in different ways e.g. observing and comparing, carrying out simple tests, looking in books.
	Ask questions about the world around us e.g. Why does it go dark? How many legs does it have?  What is it made of?

Recognise that enquiries can be answered in different ways e.g. observing changes over time, noticing patterns, grouping and classifying, carrying out simple comparative tests, finding things out from secondary sources. 


	Ask relevant questions within their topic e.g. What types of insects live in woodland? Why is it made of plastic?

Begin to develop their own ideas and actively explore the functions, relationships and interactions around them. 

With support, choose which types of enquiry will be the best way of answering questions e.g. observing changes over time, noticing patterns, grouping and classifying, carrying out simple comparative and fair tests, finding things out using secondary sources. 

Begin to understand the need to control some variables to make a test fair.


	Ask relevant questions as a starting point for investigation e.g. Which plants drink the most water? 

Begin to develop their ideas about the functions, relationships and interactions around them and be able to explain their thinking.

Raise their own questions and make suggestions about which types of enquiry will be the best way of answering those questions.

Understand the need to control some variables to make a test fair e.g. in a bounce test to find the best material for a ball, release balls from the same height each time.


	Begin to explore and talk about ideas and ask their own questions about scientific phenomena. Begin to analyse functions, relationships and interactions more systematically.

Begin to recognise some more abstract ideas, e.g. sound waves or electrical charge, and begin to recognise how these ideas help them to understand how the world works.

Begin to recognise that scientific ideas change and develop over time., e.g. the understanding of our solar system.

With support, select the most appropriate ways to answer questions using different types of scientific enquiry and recognise and understand which variables to control.


	Explore and talk about ideas and ask their own questions about scientific phenomena. Analyse functions, relationships and interactions more systematically.

Research and discuss more abstract ideas, e.g. sound waves or electrical charge, and recognise how these ideas help them to understand how the world works.

Recognise that scientific ideas change and develop over time.

Select the most appropriate ways to answer questions using different types of scientific enquiry and identify and control independent, dependent and controlled variables.



	OBSERVING, MEASURING and PATTERN-SEEKING
	With a little support, observe closely using simple equipment, e.g. study an insect with a hand lens.

Observe changes over time e.g. observe ice melting or how a tree changes through the seasons.

Measure simple differences using non-standard measurements 

e.g. measure the height of a plant in cubes or count how many times we can jump up and down in a minute measured with a minute sand timer.


	Observe closely using simple equipment with increasing independence. 

Observe changes over time and, with guidance, begin to notice simple patterns & relationships.

Use observations and ideas to suggest answers to questions. 

Say what they are looking for and what they are measuring.

Begin to progress from non-standard to standard measurements e.g. cm, m, g, ml, (c.

 .
	Begin to make systematic and careful observations and, with support, take accurate measurements using a variety of equipment including thermometers and data loggers.

Begin to look for naturally occurring patterns and relationships e.g. how the length of a shadow changes throughout the day.

Help to make decisions about what observations to make, how long to make them for and choose from a range of simple equipment that might be used.

Learn to use some equipment accurately using standard units e.g. thermometer ((c), timer (seconds).

With support, can identify patterns in their results.
	Independently make systematic and careful observations and take accurate measurements using a variety of equipment including thermometers and data loggers.

Develop understanding of naturally occurring patterns and relationships and with support decide what data to collect to identify them.

Help to make decisions about what observations to make, how long to make them for and request the equipment that might be used.

Use a range of equipment accurately using standard units e.g. ruler (cm and mm), tape measure or click wheel (m and cm), thermometer ((c), timer (minutes and seconds, scales (Kg and g).

Is beginning to independently identify any patterns in their results.
	Can take measurements using a range of scientific equipment, taking repeat readings where appropriate.

Begin to identify patterns and relationships and decide what data to collect to identify them, e.g. to test the relationship between canopy size and air resistance, suggest releasing parachutes from a fixed height and timing their descent in seconds/tenths of a second.

Choose equipment and explain how to use it accurately.

Find patterns and begin to interpret data.

Make a set of observations and suggest what the interval and range could be.


	Can take accurate and precise measurements using a wide range of scientific equipment. Can make own decisions on what to measure, how long for and whether repeat readings are appropriate.

Identify patterns and relationships and decide what data to collect to identify them. 

Choose the most appropriate equipment and explain how to use it accurately.

Find patterns and interpret data.

Make a set of observations and say what the interval and range are e.g. in a dissolving experiment where the pupil wants to find out how the temperature of the water affects the rate of a sugar cube dissolving, the range of temperatures to be investigated may be from 10(c to 40(c (a range of 30(c) and the readings may be taken at 5 minute intervals.



	INVESTIGATING
	In a group, discuss ideas on how to find things out.

Under adult supervision, perform simple tests.


	Suggest ideas on how to find things out.

Perform simple tests e.g. testing whether objects float or sink, counting the number of seeds in fruit, finding how far different cars will travel down a ramp. 


	With adult support, discuss the type and format of investigation that will provide answers to a question.

Begin to recognise when a simple fair test is necessary and help to decide how to set it up.

Suggest something that should be kept the same during an investigation e.g. the size of battery in a circuit when testing the electrical conductivity of materials.

With adult supervision, set up some simple practical enquiries, comparative and fair tests e.g. finding the strongest magnet by picking up steel paper clips.
	In a group, discuss the type and format of investigation that will provide answers to a question.

Recognise when a simple fair test is necessary and help to decide how to set it up.

Begin to think of more than one variable factor. e.g. Seed growth could be affected by the amount of light, heat, water, size of pot etc. Understand that we need to keep some things the same and just change the thing we are testing.

Pairs/groups independently set up some simple practical enquiries, comparative and fair tests.


	In a group, begin to use research and previous results to raise questions and make predictions to set up further comparative and fair tests.

Begin to recognise when and how to set up comparative and fair tests and explain which variables need to be controlled and why.

Begin to suggest improvements to the investigation and give reasons.

After initial discussion with the teacher, can independently set up and carry out simple practical enquiries, comparative and fair tests.


	Independently use research and previous results to raise questions and make predictions to set up further comparative and fair tests.

Recognise when and how to set up comparative and fair tests and explain which variables need to be controlled and why, using specific terminology e.g. independent variable.

Can independently set up and carry out simple practical enquiries, comparative and fair tests.

Suggest improvements to the investigation and give reasons.



	RECORDING AND REPORTING FINDINGS
	Record simple data e.g. draw a picture, circle the objects that are squashy, cut and stick or practical sorting of objects that you can/cannot see through.

Can record results in a simple table provided by the teacher e.g. they can put a tick/cross or write yes/no next to an object to show if a material is stretchy or not.

Can communicate their findings e.g. I can show my work and tell my class some of the things that I found out. I can answer correctly when asked “Did the marble float?”

Use some simple science words e.g. leaf, root, flower.
	Record simple data to help in answering questions e.g. draw and label a picture, write a short description, add pictures to a pictogram, fill in a simple Venn diagram, sort objects into more than one pile e.g. made of metal/ wood/plastic.

Can record results in a simple table provided by the teacher e.g. write the type of ball (ping pong ball) and the height it bounced (35cm). Can fill in a prediction column e.g. Will it float?

Can communicate their findings by showing their work and talking about what they found out. 

Use some simple science words and comparative language e.g. identify which plant has larger/largest leaves.
	Begin to gather, record, classify and present data in a variety of ways to help in answering questions. 

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

Can record results on blank tables and bar charts with measure values added e.g. time in seconds. 

Record data using correct standard units e.g. cm, g, (c.

Report on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions e.g. discuss a poster made about the River Erme and the wildlife found when pond dipping.

Begin to use a wider variety of scientific words in speech and written work e.g. skeleton, muscles, intestine, stomach, saliva.


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

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

Will help to decide how to record and analyse their data.

Can record results on blank tables and bar charts. When drawing their own tables or bar charts, the pupil may need support with layout and/or scale.

Record data using standard units e.g. mm, cm, g, (c.

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

Use more specific scientific words in speech and written work e.g. femur, pelvis, pancreas, biceps.

Spell correctly common scientific enquiry words 

e.g. predict, method, results, pattern, identify, investigate, measure, observe, question. 
	Record data and results using scientific diagrams and labels, classification keys, tables and bar and line graphs (some help may be needed with scale and/or layout)

Begin to decide on the best method of recording and presenting data.

Report and present findings from enquiries in oral and written forms, including conclusions, causal relationships and explanations of results.

Begin to communicate my findings using detailed scientific language.

Read, pronounce and spell scientific language correctly 

e.g. scientific enquiry words such as classify, equipment, conclusion, research, variable, evidence, experiment, enquiry and relationship.
	Record data and results of increasing complexity using scientific diagrams and labels, classification keys, tables and bar, line and scatter graphs.

Independently decide on the best method of recording and presenting data.

Report and present findings from enquiries in oral and written forms, including conclusions, causal relationships and explanations of and degree of trust in the results. 

Can communicate findings using detailed and appropriate scientific language e.g. use photographs taken during P.E. to explain the forces that are working on the body during exercise or present a table and line graph showing how different exercises affect heart rate and explain what happens in the circulatory system during exertion. 

Read, pronounce and spell scientific language correctly.



	IDENTIFYING, GROUPING AND CLASSIFYING
	Observe, identify and briefly describe a variety of objects, materials and living things e.g. about animals that live in the Arctic: “It’s a polar bear, it lives in the snow and it’s got white fur”.

Use simple features to compare, sort and group them e.g. sort animals from plants, compare a deciduous and an evergreen leaf.


	Observe, identify, describe and classify a variety of objects, materials and living things e.g. identify the eating habits of animals: ‘A rabbit is a herbivore because it only eats grass and plants, it doesn’t eat meat’.

Use simple features to compare objects, materials and living things and, with help, decide how to sort and group them e.g. sort musical instruments onto a Venn diagram, according to whether they are made of wood, metal or both (or neither).


	Identify differences, similarities or changes related to simple scientific ideas and processes e.g. talk about how shadows change throughout the day. 

Talk about criteria for grouping, sorting and classifying and use simple keys e.g. can use a branching key to sort mini beasts.

Begin to compare and group according to behaviour  or properties, based on testing.
	Identify differences, similarities or changes related to simple scientific ideas and processes e.g. talk about how shadows change throughout the day and link to the position of the sun in the sky.

Talk about criteria for grouping, sorting and classifying and use simple keys e.g. can think of own yes/no questions to sort animals.

Compare and group according to behaviour  or properties, based on testing.
	Identify changes related to scientific phenomena e.g. study temperature data and relate to global warming or link the decline in different species populations to the destruction of the rainforest.

With support, can develop own keys and other information records to identify, classify and describe living things and materials.


	Identify changes related to scientific phenomena e.g. link the changes in temperature throughout the year to the formation of the seasons caused by the movement of the Earth around the sun.

Can use and develop own keys and other information records to identify, classify and describe living things and materials e.g. create own key to sort and identify different types of invertebrate.

	RESEARCH
	Begin to use simple secondary sources to find answers e.g. in response to the question “What is a baby duck called?” read the simple caption ‘a duck with her baby ducklings’.
	Use simple secondary sources to find answers e.g. find the answer to a specific question in a simple picture topic book, fact sheet or short film e.g. find out what a polar bear like to eat in a book about bears.
	Begin to recognise when and how secondary sources might help to answer questions that cannot be answered through practical investigations.

Find answers independently e.g. I can use the contents and index pages of a small range of topic books to find out what different animals eat.

Can find the meaning of scientific vocabulary using a glossary. 


	Begin to recognise when and how secondary sources might help to answer questions that cannot be answered through practical investigations.

Carry out simple research independently e.g. after a mini beast hunt and group discussion with the teacher about mini beasts, turns to a range of topic books to find out about the diet and lifecycle of the ladybird.

Will check the meaning of words in a glossary as part of their research.


	Begin to recognise which secondary sources will be most useful to research their ideas e.g. use the National Geographic Kids website to find out facts about animals or BBC Bitesize for information on materials.

Decide what needs to be found out and carry out group/supported research.


	Recognise which secondary sources will be most useful to research their ideas and know that some sources may not be accurate e.g. Wikipedia.

Decide what needs to be found out and carry out research independently.



	CONCLUSIONS
	Talk about what happened in an investigation.

Begin to suggest simple changes e.g. push a toy car to make it move or drop a ball from a higher height to make it bounce higher.


	Talk about what they have found out and how they found it out.

Say whether they were surprised by the results and why.

Begin to think what and how the set up could be changed in an investigation e.g. change the shape of the ball of play dough to make it float.


	With help, use straightforward scientific evidence to answer questions.

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

Suggest ways of improving their investigation.
	Begin to independently use straightforward scientific evidence to answer questions or to support their findings.

Look for changes, patterns, similarities and differences in their own data in order to draw simple conclusions and answer questions. 

With support, identify new questions arising from the data, make new predictions and find ways of improving what they have already done.
	Identify established scientific evidence to help explain phenomena.

With support, draw conclusions based on their data and observations, use evidence to justify their ideas, use scientific knowledge & understanding to explain their findings.

Use test results to make predictions to set up further comparative and fair tests e.g. after finding that the plastic canopy in a parachute investigation performed the best, decide to predict and test the performance of different types of plastics.

Begin to use simple models to explain phenomena e.g. use a beach ball for the sun and a ping pong ball for the Earth when explaining how day and night occurs or attach 2 balloons to a piece of tubing to represent lungs.
	Look for different causal relationships in their own data and identify evidence that supports or refutes their ideas. e.g. Link Galileo’s experiments with gravity to their investigation on the speed of falling objects.

Can distinguish between opinion and facts.

Draw conclusions based on own data and observations, use evidence to justify their ideas, use scientific knowledge & understanding to explain their findings e.g. use their knowledge of how insulating materials work to explain how bubble wrap keeps ice cubes cold and coffee hot.

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

Can use abstract models to explain their ideas e.g. role-playing electrical current flow around a circuit or use marbles to explain how heat radiates.
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