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Specifying the cumulative knowledge and skills that should be taught in science at Manor Primary School
	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 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
	

	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 10c to 40c (a range of 30c) 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 minibeasts.

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 minibeast hunt and group discussion with the teacher  about minibeasts, 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 beachball 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 Galilleo’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.








image1.png




image2.png




