Pembridge Hall Science Policy

Introduction

· This document is a statement of the aims, principles and strategies for teaching and learning of science at Primary School.

· It was developed during the summer term of 2002 through a process of consultation with the teaching staff.

· The policy was evaluated and altered in 2007 and summer 2009.
· It was approved by the Senior Management Team on ___________
· This policy will be reviewed in the summer of 2011. The review of this and all other policy documents will be set out in the whole school development programme.

Philosophy

· Science stimulates and excites pupils’ wonder about phenomena and events in the world around them. It satisfies their curiosity with knowledge. It is concerned with observing, questioning, experimenting, deducing and reaching conclusions about what has happened based on evidence. Through science, children understand how major scientific ideas contribute to the quality of our lives – their influence on industry, business and medicine. When children are studying, teachers should foster their enjoyment of exploration, questioning, comparison, argument and testing while encouraging independent thought and confidence in ones opinion. 
Aims

Science is a core subject within the National Curriculum. The aims of teaching science at Pembridge Hall are consistent with our school philosophy and take account of the QCA Curriculum Policy Document, the Independent Schools Education Board requirements and the National Curriculum Non-statutory Guidance for science.

· Our aims in teaching science are that all children will:
· retain and develop their natural sense of curiosity about the world around them, through investigation of that world
· develop a set of attitudes which will promote scientific ways of thinking, including open mindedness, perseverance, objectivity and a recognition of the importance of teamwork
· come to understand the nature of ‘scientific method’ involving: meticulous observation, the making and testing of hypotheses, the design of fair and controlled experiments, the drawing of meaningful conclusions through critical reasoning and the evaluation of evidence
· become effective communicators of scientific ideas, facts and data
· begin to build up a body of scientific knowledge and understanding which will serve as a foundation for future enquiry.
· to provide a Science Curriculum that is not only broad, balanced and relevant but also differentiated. 
· to enable children to work scientifically in a range of appropriate contexts, using a wide variety of materials and equipment.
· To promote positive attitudes towards, and enthusiasm for, science, both in and out of school. 
Objectives

In the teaching and learning of science, we can identify a number of objectives.

· To incorporate opportunities to develop basic scientific skills, attitudes and knowledge appropriate to the development of the child.

· To provide opportunities for children to acquire, practise and develop scientific skills and strategies through a carefully structured activity-based programme centred on investigations.

· To provide flexible ways of working including class, group and individual work.

· To provide opportunities for children and staff to share and develop ideas and respect each other’s views.

· To build upon the experiences children bring to science and develop these in a wide range of contexts.

· To build up children’s confidence and competence when working in science.

· To encourage children to work in an increasingly independent way and develop their own research skills.

Assessment, Record Keeping and Reporting

· The science co-ordinator is responsible for monitoring pupils’ work. This involves viewing a representative sample of each year groups’ books on a yearly basis.

· Pupils sit topic tests (based on QCA and 11+ requirments) from Year 3 to Year 6

· Scientific Enquiry skills are assessed from Year 1 to Year 6

· In the summer term, pupils also sit an end of year science exam to consolidate their knowledge and understanding of the topics covered that year.

· Children present verbal reports, Year 4 about their rock projects, Year 5 their topic assignment and experiments and Year 6 in independent Science Fair projects.

· After each half term test, and end of year exam, pupils’ marks are entered by the class teacher onto the classes’ science report sheet.
· All science assessments are kept in a file. These, along with the report sheet and teacher assessment are used when writing formal reports. These written reports to parents happen twice a year in the winter and the summer term.

· The scheme of work for science throughout the school is designed to prepare Year 6 pupils aiming for London Day School Consortium Exam and Common Entrance Exam.

Equal opportunities and SEN

· All teaching and non-teaching staff at Pembridge Hall are responsible for ensuring that all pupils, irrespective of ability, ethnic origin and social circumstances, have access to the whole curriculum and opportunities to make the greatest progress possible in all areas of the curriculum while at our school.

· All teachers should be aware of the individual and differing needs of pupils, including those who are able or talented, and those with physical, emotional and learning difficulties.

· Appropriate differentiation will be made to meet pupils’ needs and the delivery of the curriculum will embrace a range of teaching and learning styles.

· Pembridge hall practices equal opportunities.

Resources

· Published materials are used in the planning of science topic at both Key stages. 
· ISEB texts “So You Really Want to Learn Science” are referred to and used in Year 5 and Year 6. 

· The majority of science materials and equipment is kept in the science room. For easier access, some equipment is located within year group classrooms or shared areas. A Prep room has been prepared to store and maintain chemicals. 
· The science co-ordinator, assistant and class teachers are responsible for maintaining the science resource area. Any resources removed from the science room are verified by the Science co-ordinator and are the responsibility of all using them. 
· Resources are replaced and purchased by the science co-ordinator with the general school ordering procedures. The current list of resources (appendix 2 & 3) are reviewed each year, at this time staff submit lists of any resources to be added to the existing stock.

Schemes of work

· Pembridge Hall follows the QCA Scheme of Work to aid planning. 

· To ensure continuity and progression throughout the school, the science co-ordinator is responsible for co-ordinating long term planning for the whole-school and termly meetings are arranged with each Year group. The Head of Kindergarten is responsible for the long-term planning as Science is co-ordinated within Humanities. This planning is reviewed and revised by the Science Co-ordinator termly.
· The Science co-ordinator meets with each Year Group to discuss successes, difficulties and requirements within the plans or resources

· In the lower school class teachers are responsible for the short term planning, preparation and delivery of the science curriculum to their own classes.

· In the upper school it’s the responsibility of the science co-ordinator to plan, prepare and deliver the science curriculum to these classes.

· The planning of Year three Science is the joint responsibility of the Science co-ordinator and the Year 3 Science teacher. 

Health and Safety

When teaching science, Health and Safety issues should be taken into consideration:

· The children should be supervised fully, especially when using tools and apparatus.

· All equipment should be stored safely and returned to the correct place at the end of each lesson.

· The children and staff should wear protective clothing; for example safety goggles should be used when working with potentially dangerous substances.

· Materials for science should be bought form an educational supplier.

· The correct procedures and techniques should be shown to children before they use any tools e.g. scissors, knives etc.

· All liquids or objects spilt on the floor should be cleared away immediately to avoid accidents.

· Glass should always be handled carefully and, whenever possible, plastic should be used instead.

· Thermometers should always be used carefully. 
· With naked flames, e.g. lighted candles, children should be warned to keep long hair, ties and other bits of clothing away from the flame. Candles should be fixed firmly in a suitable holder.

· Bunsen Burners are introduced to Year 6 students. Goggles, heat resistant plates, flame retardant shelves and emergency button are all utilized and correct procedures are given. 
· Hot water should be used with care and should not be put in glass containers, which would crack.

· Lenses, e.g. magnifying glasses, can focus light and heat; therefore, special care should be taken that children do not look at a source of light through these lenses.

· Care should be taken when holding any object close to the eye.

· Tasting anything should be allowed only under close supervision.

· Chemical and air powered rockets can fire rapidly. Goggles must be warn and safe distances maintained when possible.
· Extreme care should be taken when carrying out electrical work. Mains electricity should not be used, only low-voltage batteries.

* See policy for Health and Safety for more comprehensive information

Appendices
· 1-Scientific Enquiry 
· 2-Science equipment resource list

· 3-Science resource book list

· 4-Outline of science scheme of work 

· 5-Breakdown of science scheme of work to include yearly topics and learning outcomes 

Appendix 1: Scientific Enquiry Assessment

	A
	B
	C

	Year 1:  Beginning to suggest ideas and make predictions. Makes observations related to task. 
	Able to report what happened and say whether it is what was expected.
	Able to describe what they observed. Compare objects or results and look for similarities and differences. 

	Year 2: Can make simple predictions with reason 

“ I think… because…”

Makes careful observations. Can record investigations clearly in a table or chart.

Considers Fair tests
	Uses simple apparatus and equipment correctly. Attempts to make accurate measurements without assistance. Is able to put forward their own ideas about how to find the answer to a question. 
	With help recognises when test or conclusions are not fair. Can offer ideas or suggestions as to why something may have happened. 

	Year 3: Draws conclusions from data using scientific knowledge and understanding. Uses appropriate language with reference to an aspect of science when speaking or in written work. 
	Presents observations and measurements clearly and interprets patterns and trends. 

Draws conclusions. 
	Draws and records information in a table. 

Makes relevant and careful observations, using scientific language. 

	Year 4: Can outline an experiment correctly including Purpose, Prediction, Equipment, Fair Test and Method so that all are related. Can make predictions giving scientific reasoning. Can look for patterns in results.

	Can relate the Purpose and the variables in an experiment, being aware that only one variable should be changed. Can make observations and measurements appropriate to the task.
	Can make predictions with reason and using simple scientific language and understanding. Is capable of forming an independent Purpose and Prediction. 

	Year 5: Experiments are set up with little assistance and includes a variety of scientific language. Aspects are factual and clear. Data is interpreted and supported. Inconsistencies are noted.
	Conclusions are supported with facts.

Is able to investigate using a fair test and can identify key factors to be considered. Understands the importance of repeated experiments and is able to set up an experiment without assistance.
	Can present results in both a table and chart form. Can use results to form a conclusion and relate conclusions to a scientific knowledge.

	Year 6: Research and  personal understanding displayed. Experiment is original and concise. Ideas are effectively presented with particular attention to explaining and teaching their ideas. Students are able to verbally explain their experiments using scientific information and unaided from their written material. 
	Experiments are creative and independent. Additional research is  included to devise experimental idea and support conclusions. Evaluation is added and reflects carefully on experiment. 
	Experiments are set up without assistance. Data is presented in clear a concise manner. Patterns are recognised and used in conclusions and evaluations. Clear understanding of experiment and outlined correctly. 


APPENDIX 2

Science Equipment Resource List

	Equipment
	Quantity

	AT1: Scientific Enquiry
	

	Plastic beakers-100ml 

	13

	Plastic beakers-250ml 

	10

	Plastic beakers-400ml 

	9

	Plastic beakers-1000ml

	5

	Glass beakers-100m
	10

	Glass beakers-300ml
	14

	Plastic large Funnel
	20

	Plastic small Funnel
	7

	Glass Funnel
	1

	Graduated cylinder-10ml
	8

	Graduated cylinder-25ml
	8

	Graduated cylinder-50ml
	9

	Graduated cylinder-100ml
	10

	Graduated cylinder-250ml
	6

	Graduated cylinder-1000ml
	1

	Big Test tube




	7

	Small Test tube



	4

	Sieves




	8

	Pipette droppers
	50+

	Large class thermometer
	2

	Thermometers
	20

	Petri-dish 
	40+

	Stopwatch 
	8

	Magnifying glasses
	40

	Syringes
	30+

	Microscopes (Upper School)
	10

	Mircorscopes (Lower School)
	10

	Prepared Micro-slides
	18

	Slides
	16

	Cover Sheets
	10

	Digital Microscope
	1

	Digi Flex – Moticam
	1

	Retort Stands and Clamps
	13

	Triangle stands
	5

	Bunsen Burners
	6

	Metre sticks 
	8

	Keyword Chase
	2

	Concept Ball
	1

	Clear trays
	4

	Plastic trays
	10

	Electronic balance
	2

	Bathroom scales
	2

	Watch Glass
	26

	Lab coats
	20

	Goggles
	30+

	Consumables:
	

	Sugar, salt & sand
	

	
	

	Sodium bicarbonate
	

	Citric acid 
	

	Polythene bags
	

	Ice cube bags
	

	AT2: Life Processes
	

	Dr Marks Science Puppet
	1

	Plastic Food (Healthy Eating) KS1
	1 Kit

	Senses Bag (KS1)
	1

	Sense Kit (KS1)
	1

	Skeleton
	1

	Organ Model
	1

	Ear Model
	1

	Bone Models
	8

	Poly Bones (skeleton)
	1

	Dental Care Model
	3

	Dental Mirrors
	60

	Tooth brushes
	24

	Globes (KS1)
	6

	Smoking Suzy Cigarette tar demo kit
	1 Kit

	Stethoscopes
	12

	Worm kits (KS1)
	3

	Catepillar kits (KS1)
	3

	Planets
	1 kit

	AT3: Mateirals 
	

	Materials and their properties- grouping game
	1

	Selection of different materials
	Various

	Lamp 
	6

	Sieving For Gold Kit
	3

	Candel Making Kit
	1 + 1 extra wax

	Water cycle model
	1

	Evaporation stoves
	10

	Class rocks pack
	3

	Soil packs
	3

	Kettle 
	1

	Hot Plate Stove
	1

	Microwave
	1

	Pots
	2

	Springs
	4 large, 20+

	Magnetic Kit
	4

	Lady Bird and Frog Magnets
	18

	Iron filings
	24

	Magnetic games
	13

	Magnetic Kit KS1
	1

	Plotting compasses 
	14 + 30 Small

	Pully
	8

	Hanging weights-100g set (x10)

                           -1 kilo set (x10)
	

	Candles
	40+

	Candle making kit
	1

	Toy cars
	6

	Friction board set 
	2

	AT4: Physical Processes
	

	Concave mirror 
	20

	Small mirrors (x80)
	30+

	Perspex prisms –7 pack 
	4

	Air Compressor
	1

	Large Torches
	12

	Small Torches
	17

	Prism Box set
	5

	Electricity Kit (KS1)
	1

	Electricity Pods (KS1)
	3

	Circuit battery packs
	7

	Circuit bulb packs
	2

	Circuit motors
	4

	Wire Strippers
	6

	Mini Screw drivers
	17

	Tuning forks set
	20+

	Coloured pads
	50

	
	

	DVDs and CD ROM
	

	Bill Nye the Science Guy: Friction
	

	Bill Nye the Science Guy: Electrical Currents
	

	Bill Nye the Science Guy: Blood and Circulation
	

	Bill Nye the Science Guy:  Brain
	

	Bill Nye the Science Guy:  Rock and Soil
	

	Bill Nye the Science Guy:  Atoms
	

	Bill Nye the Science Guy:  Chemical Reactions
	

	Drugs and Alcohol
	

	Drugs: Helpful and Harmful
	

	Alcohol: Think, Don’t Drink
	

	Smoking: Truth or Dare?
	

	Microcosmos
	

	Human Body – BBC 
	

	Our Wonderful Body (KS1)
	

	Eyewitness Planets – DK
	

	BBC Space Ark
	

	Planet Earth – BBC
	

	Super Human – BBC
	

	All About Us: Living and Growing, 4 Schools
	Unit 1,2, and 3

	Primary Sex Education – 4 Schools
	

	Cloning
	

	Nuclear Energy
	

	Eye Witness: Skeleton, Dinosaurs, Reptiles and Insects
	

	Key Questions – 4 Schools
	

	Materials – 4 Schools
	

	BBC Plus: Materials

Forces, Electricity and Magnets

Life Processes

Light and Sound

Life Processes KS2

Living Things

Materials KS2
	

	
	

	CD ROMS
	

	Too Many Cooks
	

	Explore (CD ROM)
	

	Science Court
	

	RI Christmas Lectures 2005 and 2007
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Science Resource Book List

· Additional Books in Libraries
	Year and Subject
	Books Used 

	
	

	Year 3: Scientific Enquiry
	

	Year 3: Materials
	· Materials and Energy – Spectrum Science
· Practical Science – The Material World, Folens

· Clothing (x12)- Ginn and Company
· Hot and Cold (x12) - Ginn and Company



	Year 3: Conductors and Circuits
	· Under the World of Electricity – Understanding Electricity Education

	Year 3: Light
	· Light, Colour and Sound – Folens



	Year 3: Growing Plants
	· Hands-on Science Plants – Teacher Created Materials Inc.
· Flowering Plants (x 13)- Ginn and Company

	Year 4: Humans
	· I know where my food goes – Sam’s Science
· I know how to clean my teeth – Sam’s Science

· How My Body Works – Orbis (x 50)

· Mind and Body – The Young Library of Science

· The Senses (x12)- Ginn and Company

· Fit for Life (x12)-Ginn and Company

· Practical Science - Humans

	Year 4: Sound and Hearing
	· Sound (x 12) - Ginn and Company

	Year 4: Changing State
	· Materials and Energy – Spectrum Science
· Practical Science – The Material World, Folens

· 

	Year 4: Reversible and Irreversible
	

	Year 4: Rocks
	· Rocks and Minerals e.explore – DK
· Rocks (x12) - Ginn and Company

	Year 4: Changing Circuits
	

	
	

	Year 5: Earth, Sun and Moon
	· How the Earth Works – DK
· Our Universe – Russell Stannard

· My World Resource Pack – WWF

· Search out Science: Planet Earth and Moving – Abort Longman

	Year 5: Forces in Action
	· Magnet Activity Masters-Hands-on
· Science Court - Scholastic

	Year 5: Separating Materials
	

	Year 5: Habitats
	· My World Resource Pack – WWF
· Hands-on Science Plants – Teacher Created Materials Inc.

· Habitats – 4 Schools

· Practical Science, The Living World – Folens

· Beneath our Feet – West Sussex Science

· Mammals (x12)- Ginn and Company

· The Environment (x12) - Ginn and Company

· Nature Trek (x10)- Naturetrek Educational

	Year 5: Interdependence and Life Cycles
	· The Good Seed Guide – The Tree Council
· I know how to fight germs – Sam’s Science

· Flowering Plants (x 13)



	Year 5: Revision/Scientific Enquiry
	· So You Really Want to Learn Science – ISEB (x60)

	
	

	Year 6: Revision
	· So You Really Want to Learn Science – ISEB (x60)
· ISEB Revision Guide (x20)

	Year 6: Scientific Enquiry
	· The Big Book of Science Experiments – Brown Watson
· SATIS 8-14 (x18)

	Year 6: Puberty/ Smoking, Alcohol and Drugs
	· Living and Growing – 4 Learning
· Ready, Set, Grow – Lynda Madaras (x3)

· Coping with your enemies – Get Real

· Coping with your friends – Get Real

· Coping with your family – Get Real

· School Survival – Get Real

· Drugs – Drug Action Team

	
	

	Teacher’s Resources
	· Teacher Time Savers – Scholastic

· The Big Book of Science Experiments – Brown Watson

· Hands-on Science – Kingfisher

· 100 Science Experiments – Usborne

· All Seasons Craft Book

· SATIS 8-14 (x18)
· Horrible Science Teachers Resources: Light and Sound

· Really Rotten Experiments – Horrible Science

· Spotlight on Science 7, 8 and 9

	Additional Reading 
	· Horrible Science: Microscopic Monsters, Evolve or Die, Chemical Caos, The Fearsome Fight or Flight, Stormy Weather, Violent Volcanoes, Nasty Nature
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	Autumn 1
	Autumn 2
	Spring 1
	Spring 2
	Summer 1
	Summer 2

	KG
	All About Me
	Earth and Weather
	Plants
	Animals

	Year 1
	1A/1F

Ourselves

Sound and

Hearing
	1D 

Light and

Dark
	1C/2D Materials

Sorting, Grouping, Using and Changing
	2C Variation and Needs of living things (Caterpillar Study)

	Year 2
	2A/3A

Health and Growing, Teeth and  Eating
	2F

Using Electricity
	1E/2E/3E

Forces
Pushes and pulls

Forces and movement

Magnets and Springs
	2B

Plants and animals in the local environment

(Worm study)

	Year 3
	Scientific Enquiry
	3C/4C
Characteristics of Materials/
Keeping warm
	4F

Circuits and conductors
	3F

Light and 

Shadows
	3B

Helping plants grow



	Year 4
	3A/4A/5A

HUMAS

Teeth and eating

Moving and  Growing

Healthy Eating
	5F

Changing Sounds 
	4D/5D/6D

Solids, Liquids and Gases

Changing Materials

Irreversible, reversible changes

Scientific Enquiry 
	3D

Rocks and Soils
	6G 

Changing

Circuits
(Elements of this unit)

	Year 5
	5E

SPACE

Earth and Beyond
	6E

Forces in Action4
	4D/6C

Separating Materials

More about dissolving
	4B

Habitats


	6A/5B

Interdependence and adaptation

Life Cycles (introduction to puberty)
	Scientific Research and Presentation

	Year 6
	CE Revision
	Science Fair Projects
	6B Micro-organisms
	Sex and Relationships
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Kindergarten

Science topics and learning outcomes

Term One

Ourselves(Unit KG A)

· Identify and locate parts of their body

· Understand what they use the sense organs for

· Use observations to point out differences between themselves and their friends

· Use observations to point out differences between humans and other animals

Health and hygiene(Unit KG B)

· Understanding of what being healthy means
· Recognise foods as ‘good’ foods and ‘bad’ foods
· Know that exercise is good for you
· Recognise the importance of being hygienic (washing hands after toilet) to avoid spreading germs.
Term Two

Earth and Weather
· Children can investigate objects and materials, using all of their senses. By exploring the four elements and what they are
· To explore water and where it comes from

· Children can observe, find out and identify features in the place that they live in the natural world, rainbows, what shape the earth is and that water is represented with blue and land with green.

· Children will look closely at similarities, differences, patterns & change within the four elements.
Term Three

Animals and plants (Unit KG C)

· Understand that they are all living (recap on last topic covered).

· Recognise that not all animals and plants look alike.

· Identify some of the more common plants and animals.

· Understand that different animals and plants live in different places (e.g. cactus) because they prefer (are more suited) to a particular environment.

Year One

Science topics and learning outcomes

Term One 

Ourselves (Unit 1A)

Most children will: identify and locate parts of their body including the sense organs; recognise changes that take place as animals get older; be able to point out differences between humans and other animals and between animals and other non-living things and communicate observations and measurements.

Some will progress less and will: identify and locate parts of their body and use their observations to describe humans and other animals.

Others will progress further and will: explain differences between living and non-living things in terms of characteristics such as movement and growth; explain that adult animals no longer grow; understand why we should show sensitivity to living things.

Sound and hearing (Unit 1F)

Most children will: Describe how sounds are generated by specific objects; state that they hear sounds through their ears; describe what they hear when they move further away from the source of a sound.

Some will progress less and will: recognise and describe sounds; relate hearing to their ears; record observations of sounds.

Others will progress further and will: recognise that when sounds are generated by objects something vibrates.

---------------------------------------------------------------------------------------------------

Light and dark (Unit 1D)

Most children will: name a number of light sources, including the Sun; recognise that they cannot see in the dark; describe and compare some light sources and explain why it is dangerous to look at the Sun.

Some will progress less and will: name a number of light sources, including the Sun; know they can’t see in the dark and that it’s harmful to look at the Sun.

Others will progress further and will: explain that they cannot see shiny objects in the dark because they are not light sources.

Term Two

Sorting and using materials (Unit 1C)

Most children will: name common materials; make observations of these and of common objects, communicate using terms e.g. bendy, rough, hard; suggest how to test an idea and to say what the result of the test shows.

Some will make less progress and will: make observations of common objects and communicate these.

Others will progress further and will: suggest several reasons why a material may or may not be suitable for a particular purpose.

Grouping and changing materials (Unit 2D)

Most children will: identify some naturally occurring materials; predict and describe how heating can change some materials into new and useful materials and state the dangers of hot water or naked flame; describe what happens to water when it is heated and cooled; record observations in tables and recognise when simple comparisons are unfair.

Some will make less progress and will: describe how heating can change some materials and make observations, which, with help, they record in tables.

Others will progress further and will: state that ice, water and steam are the same material and describe how water can be changed into ice and steam and how these changes can be reversed; recognise and explain when a comparison is unfair.

Term Three
Variation (Unit 2C)

Most children will: recognise similarities between animals and between plants and differences within these groups; suggest questions relating to differences between living things; make measurements of length using standard units and, with help, present results in block graphs, making simple interpretations of these.

Some will progress less and will: recognise differences between animals and plants; make some measurements using non-standard units.

Others will progress further and will also: identify ways in which the appearance of humans changes as they get older and some characteristics that will not alter; explain what their block graphs and charts show.

Caterpillar Study- Extra unit
Looking at the life cycle of the caterpillar to enhance the variation study. 
Growing Plants(Unit 1B)

Most children will: name common plants, identify the leaf, root, stem and flower of a plant; recognise that they are living and need water and light to grow and recognise that they can investigate the conditions plants need for growth.

Some will progress less and will: name common plants; identify the parts of a plant; recognise that plants need water to grow.

Others will progress further and will: describe differences between plants grown in the light and in the dark and suggest how to find out about what plants need in order to grow well.

Year 2

Science topics and their learning outcomes

Term One:

Health and Growth (Unit 2A)

Most children will: identify some types of food that make up their diet and name some examples of each; recognise that an adequate diet and exercise are necessary for them to grow and stay healthy; ask questions in order to make comparisons and describe differences they observe, e.g. between babies and toddlers; recognise that care needs to be taken with medicines and that animals produce young.

Some will progress less and will: name some foods or types of food; recognise that exercise is important; describe some differences they observe, e.g. between babies and toddlers; recognise that medicines can be dangerous and that animals produce young. Others will progress further and will also: describe how their diet is balanced and give several reasons why it is sometimes necessary to take medicines.

Teeth and eating (Unit 3A)

Most children will: describe an adequate and varied diet for humans, explain how they should look after their teeth and recognise why they need to do so; 
Some will make less progress and will: describe some of the types of food that they eat; recognise that they need to take care of their teeth
Others will progress further and will also: state that animals have different diets and may have different kinds of teeth.

-----------------------------------------------------------------------------------------------------
Using Electricity (Unit 2F)

Most children will: identify common appliances which use electricity; describe the dangers associated with mains electricity; construct and make drawings of simple working circuits and explain why some circuits work and others do not.

Some will make less progress and will: identify common appliances, which use electricity; describe some of the dangers associated with mains electricity and, with help, construct a working circuit.

Others will progress further and will: represent working circuits clearly in drawings and make circuits from drawings provided.

Term Two

Pushes and pulls (Unit 1E)

Most children will: observe, describe and compare movements they make and movements of objects in terms of speed or direction; describe hoe to make a familiar object start moving by pushing or pulling and recognise dangers to themselves in moving objects.

Some will progress less and will: observe and describe movements they and objects make.

Others will progress further and will: describe how windmills or water wheels are made to move and why it’s dangerous to try and stop a heavy object moving.

Forces and movement (Unit 2E)

Most children will: describe how to use pushes and pulls to make familiar objects speed up, slow down, or change direction or shape; recognise that pushes and pulls are forces; plan a comparison and decide whether it was fair; make measurements of length using standard units and present these in a chart.

Some will make less progress and will: describe how to change the movement of familiar objects using pushes and pulls; make measurements of length and compare these.

Others will progress further and will: explain how they made their comparison fair and suggest several factors to investigate.

Magnets and springs( Unit 3E)

Most children will: recognise that a force acts in a particular direction; describe the direction of forces between magnets or between a spring and someone compressing it; classify materials as magnetic or non-magnetic and describe some uses of magnets; decide how to test an idea, explaining how to make a simple fair test, identify patterns in results and use these to draw conclusions.

Some will make less progress and will: describe what happens when some materials are put near a magnet; with help test an idea and make a comparison between results.

Others will progress further and will: describe the difference between a magnet and a magnetic material and explain results in terms of their scientific knowledge and understanding.

Term Three
Plants and animals in the local environment (Unit 2B)

Most children will: recognise that different plants and animals live in the local environment and name some of them; know that flowering plants produce seeds which grow into new plants; describe what they observe as new plants grow; record observations in tables, using these to draw conclusions.

Some will progress less and will: recognise that different plants and animals live in the local environment and names some of them; know that plants produce seeds; make observations of plants and animals, recording these, with help, in tables.

Others will progress further and will also: suggest reasons why different plants and animals are found in the different environments.

Year 3

Science topics and their learning outcomes

Term One

Scientific Enquiry
Most children will: Understand the process of experimentation. Are capable of following a simple experiment and can provide an answer. 
Some will make less progress and will: Understand the processes of experimentation with assistance. Will be able to form a question (Purpose) and offer their opinion (Prediction)
Others will progress further and will: Be able to support their answers with some of their results. They understand the importance of a fair test and can suggest some variables. 
---------------------------------------------------------------------------------------------------
Characteristics of materials (Unit 3C)

Most children will: identify uses of common materials; suggesting several reasons why the material is suitable; make measurements of length using standard units; explain why it is important to test materials to find out whether descriptions of characteristics are reliable and to recognise when a test or comparison is unfair.

Some will make less progress and will: identify uses of some common materials, suggesting a reason why the material is suitable; make measurements of length using standard units.

Others will progress further and will: explain how to make a test fair and represent measurements in a bar chart.

Keeping Warm (Unit 4C) (Elements incorporated into materials)

Most children will: recognise that temperature is a measure of how hot or cold objects are; identify some materials that are good thermal insulators and some everyday uses of these: recognise that the same materials keep cold objects cold as keep warm objects warm, use thermometers to measure temperatures, suggest how to investigate a question construct tables for their results and offer simple explanations for results and offer simple explanations for results

Some children will not have made so much progress and will:  recognise that temperature is a measure of how hot or cold objects are, identify some everyday uses of thermal insulators, use thermometers to measure temperature and present results in tables prepared for them.

Some children will have progressed further and will also: recognise that objects cool or warm to the temperatures of their surroundings when they are left, recognise that metals are both good thermal and good electrical conductors.

Term Two

Circuits and conductors (Unit 4F)

Most children will: construct simple circuits and use them to test whether materials are electrical conductors or insulators and how switches work; relate knowledge about metals and non-metals to their use in electrical appliances and investigate the effect of changing components in a circuit on the brightness of the bulb.

Some will make less progress and will: construct a simple working circuit, and explain why some circuit’s work and others do not.

Others will progress further and will: explain how they matched different components for a particular circuit and describe what may happen if the components are not matched.

------------------------------------------------------------------------------------------------------

Light and shadows (Unit 3F)
Most children will: explain that shadows are formed when light from a source is blocked; recognise that shadows are similar in shape to the objects forming them; describe how the shadow from the sun changes over the course of a day; make predictions about the shadows formed by different objects and make careful observations and measurements of the shadows.

Some will progress less and will: recognise that shadows are similar in shape to the objects forming them, that a shadow from the sun changes over the course of a day and make observations of changes in shadows.

Others will progress further and will: explain that the changes in shadows from the sun over the course of a day arise from the movement of the Earth and that even transparent objects block some light and form shadows.

Term Three

Helping plants grow well (unit 3B)

Most children will: recognise that plants provide food for humans and other animals, and that plants need light, water and warmth and healthy leaves, roots and stems in order to grow well; make careful measurements of volumes of water and height of plants and recognise that in experiments and investigations a number of plants need to be used to provide reliable evidence.

Some will progress less and will: recognise that plants need light, warmth and water to grow and make some measurements of the height of plants.

Others will progress further and will also: explain why healthy roots and stem are needed for plants to grow; recognise that the leaves of a plant are associated with healthy growth; explain why a number of plants should be used to provide reliable evidence about plant growth.

Year 4

Science topics and their learning outcomes

Term One

Moving and growing (Unit 4A)

Most children will: describe main functions of their skeleton; describe observable characteristics of bones; recognise that their skeletons grow as they grow; state that movement depends on both skeleton and muscles.

Some will progress less and will: state that they have a skeleton; describe some observable characteristics of bones.

Others will progress further and will: state that when one muscle contracts another relaxes and make an evaluation of the extent to which the evidence collected to answer a question supports the prediction made.

Teeth and eating (Unit 3A) – Repeated so both need adapting
Most children will: describe an adequate and varied diet for humans, recognising that there are many ways of achieving this; explain how they should look after their teeth and recognise why they need to do so; suggest questions about diet to be investigated; make relevant observations and present results in bar charts and tables.

Some will make less progress and will: describe some of the types of food that they eat; recognise that they need to take care of their teeth; make observations and record these in tables,

Others will progress further and will also: evaluate strongly the evidence they have collected supports the conclusion they have drawn; state that animals have different diets and may have different kinds of teeth.

Keeping healthy (Unit 5A)
Most children will: identify the components of a healthy balanced diet; recognise some harmful effects of drugs; that during exercise the heart beats faster to take blood more rapidly to muscles; make careful measurements of pulse rate, represent these in graphs and explain them; understand that microbes can cause disease and the importance of hygiene.

Some will make less progress and will: identify foods needed for healthy and balanced diet and some harmful effects of drugs; recognise that pulse rate is a measure of how fast the heart is beating and make measurements of pulse rate.

Others will progress further and will: explain why repeated measurements of pulse rate should be made and why it is important to test the effects of exercise on the pulse rate of several people.

-------------------------------------------------------------------------------------------------------

Changing Sounds (Unit 5F)

Most children will: generalise that sounds are produced when objects vibrate. Suggest how to change the pitch and loudness of the sounds produced by a range of musical instruments; recognise that sounds travel through solids; water and air; suggest how to investigate how well sound travels through different materials and say how good their evidence is

Some children will not have made so much progress and will: suggest ways of producing sounds; distinguish between pitch and loudness; and suggest how to change the sound made by an instrument.

Some children will have progressed further and will also: describe ways in which the pitch of a sound made by a particular instrument or vibrating object can be raised or lowered and identify what is vibrating in a range of musical instruments.

Term Two

Changing state (Unit 5D)

Most children will: name and describe examples of the main processes associated with water changing state and recognise that these procedures can be reversed; explain the water cycle in terms of these processes; use patterns in data to make predictions.

Some will make less progress and will: describe how to change water into ice and steam, and steam into water; describe a few examples where these changes occur, and recognise patterns in data.

Others will progress further and will: explain how changing conditions affects processes such as evaporation and condensation, and give reasons for predictions made using patterns in data.

Gases Around Us (Unit 5C)

Most children will: recognise that air is a material and that it is one of a range of gases which have important uses; that liquids evaporate to form gases and that gases change shape and flow from place to place; measure volumes of liquids accurately; recognise when observations and measurements need to be repeated and provide explanations for what they observe in terms of knowledge and understanding about gases.

Some children will not have made so much progress and will: state that air is a gas; recognise that gases flow from place to place and measure volumes of liquid.

Some children will have progressed further and will also: explain the relationship between liquids and solids in terms of evaporation, make clear distinctions between the properties of solids, liquids and gases and explain why observations and measurements need to be repeated

Reversible and Irreversible Changes (Unit 6D)

Most children will; use careful observation to describe a number of changes, classify some changes eg. dissolving as reversible and others eg. burning as irreversible; recognise that irreversible changes often make new and useful materials and recognise the hazards of burning materials

Some children will not have made so much progress and will: use careful observation to describe a number of changes and identify whether some changes are reversible or not

Some children will have progressed further and will also; explain that in some cases the new materials made are gases and identify some evidence eg vigorous bubbling for the production of gases

Term Three
Rocks and soils (Unit 3D)

Most children will: name and give characteristics of several rocks; explain that rocks are used for different purposes; recognise that there is a rock under all surfaces and that soils come from rocks; recognise when a test or comparison is unfair; measure time and volume of water carefully and say what their experiments and investigations show.

Some will make less progress and will: name one or two rocks under surfaces and make measurements of time and volume.

Others will progress further and will: explain how to make a fair test and explain what their experiments and investigations show in terms of the characteristics and uses of the soils and rocks tested.

Changing circuits/How we see things (Unit 6G&F)

Most children will: suggest ways of changing the brightness of a bulb in a circuit; draw circuit diagrams; set up a circuit which can be used to investigate an idea; use knowledge of conductors and insulators to answer questions on circuits. 

Recognise that light ravels in straight lines; when light is blocked it causes shadows; that light sources are seen when light from them enters the eyes.

Some will progress less and will: recognise symbols for some electrical components and construct some working circuits.

Recognise how a shadow is formed; that reflections can be seen in shiny surfaces.

Others will progress further and will: interpret circuit diagrams and describe differences in circuits.

Explain the difference between shadow formation and reflection in terms of the path of light.

Year 5

Science topics and their learning outcomes

Term One

Earth, Sun and Moon (Unit 5E)
Most children will: recognise that the planets and the Sun are spherical and support this with evidence; explain in terms of the rotation of the Earth why shadows change and the Sun appears to move over the course of a day; recognise daylight as part of the Earth facing the Sun; that the moon orbits the Earth and identify patterns in secondary data about sunrise and sunset.

Some will progress less and will: recognise that the Earth, Sun and moon are spherical and describe how shadows change as the Sun appears to move across the sky.

Others will progress further and will: explain that the changes in the appearance of the moon over a period of 28 days arise from the moon orbiting the Earth once every 28 days; independently represent times of sunrise and sunset in graphs.

-----------------------------------------------------------------------------------------------------

Friction (Unit 4E)

Most children will: describe some of the factors which increase friction between solid surfaces and increase air and water resistance; describe how to measure forces and describe how to investigate friction, explaining what their results show and relating what they found to their everyday experience.

Some will make less progress and will: identify friction as a force; describe some ways in which friction between solid surfaces can be increased and identify some trends/patterns in observations and measurements.

Others will progress further and will: describe situations in which frictional forces are helpful as well as those in which frictional forces resist motion.

Forces in action (Unit 6E)

Most children will: recognise that weight is a force and is measured in Newton’s; describe some situations where there is more than one force acting on an object, include diagrams; use a force meter accurately; present measurements in simple line graphs and identify patterns in these.

Some will progress less and will: identify weight as a force, recognise that more than one force can act on an object; measure forces using a force meter and present measurements in tables.

Others will progress further and will: describe and explain the motion of familiar objects in terms of several forces acting on them.

Term Two
Solids, liquids and how they can be separated (Unit 4D)

Most children will: describe the differences between solids and liquids; describe melting and dissolving and give everyday examples of each; name some materials that will and will not dissolve in water; explain why undissolved solids can be separated from a solution by filtering and show how to do this; recognise that although it is not possible to see a dissolved solid it remains in the solution.

Some will make less progress and will: name some solids and liquids; describe that when ice melts it turns to a liquid, that salt or sugar dissolves in water but sand won’t, and separate an undissolved solid from a liquid by filtering.

Others will progress further and will: state that some materials, e.g. metals have to be heated to a very high temperature before they melt and explain that when solids dissolve they break up so small that they pass through holes in the filter paper.

More About Dissolving (Unit 6C)

Most children will: recognise that solids remain in the solution when they dissolve and can be recovered by evaporation; recognise that there is a limit to how much solid will dissolve in a liquid; identify several factors that affect the rate at which a solid dissolves; investigate an aspect of dissolving, presenting results obtained in a suitable graph and explaining what the results show.

Some children will have not made so much progress and will: recognise that a solid can be recovered from a solution by evaporation; with help, investigate an aspect of dissolving and present results in a suitable table

Some children will have progressed further and will also: present results in a line graph where appropriate and explain why it is important to repeat measurements.

---------------------------------------------------------------------------------------------------

Habitats (Unit 4B)

Most children will: identify some local habitats; name some of the organisms that live there; use simple keys to identify organisms; state the food source of some animals; distinguish between those that eat plants and those that eat other animals and plan how to investigate different habitats.

Some will progress less and will: identify some local habitats; name a few of the organisms that live there, and, with help identify these using keys and animal observations.

Others will progress further and will: represent feeding relationships within a habitat by food chains; explain that food chains begin with a green plant which ‘produces’ food for other organisms and explain why it is necessary to use a reasonably large sample when investigating the preferences of small invertebrates.

Term Three
Interdependence and adaptation (Unit 6A)

Most children will: recognise that a green plant needs light and water to grow well and that it produces new material from air and water; describe how animals in two habitats are suited to the conditions; represent feeding relationships in food chains beginning with a green plant and use keys to identify plants and animals.

Some will progress less and will: recognise that green plants need light and water to grow well, that different animals and plants live in different habitats, and that some animals feed on other animals and some on plants; use keys to identify some plants and animals.

Others will progress and will: recognised that green plants are the source of food for all animals and that they produce material for new growth from air and water in the presence of light.

Life cycles (Unit 5B)

Most children will: name and explain the parts of a flower; describe pollination, fertilisation, seed dispersal and germination; know how to carry out a fair test for germination; explain that living things need to reproduce if the species is to survive and to recognise stages in growth and development.

Some will progress less and will: name the parts of a flower and explain how pollen and seeds are dispersed.

Others will progress further and will: explain why it is important to use a number of seeds or plants in an investigation into growth or germination.

-------------------------------------------------------------------------------------------------------
Scientific Enquiry (Research and Presentation) 
Most children will:  Understand how to research a topic using a variety of media. They will organise their information and explain their findings to the class. 
Some will progress less and will: Use information provided to them. Following the facts outlined and presents their findings to the class. 
Others will progress further and will: Extend their research further to include personal interest. Present their findings to the class incorporating demonstrations or unique experiments to help explain their ideas. 
Year 6

Science topics and their learning outcomes

Term One

Revision for Common Entrance (Unit 6D)

During this half term the girls will use a variety of sources to help them with revision for the CE exams in January. Many lessons will be spent going over past papers.

Term Two

Science Enquiry  (Enquiry in Environmental and Technological Contexts adapted)
Most children will: Research a topic to experiment and outline an experiment correctly. A fair test will be outlined, showing the constant and changing variables. They will present their experiment clearly, using tables and graphs to explain their results. A conclusion will be found and will follow a logical order. 
Some children will progress less and will: Follow an experiment outlined by the teacher. They will present their experiment clearly keeping most to a logical order and providing a simple conclusion. 
Some children will progress further and will: Research a topic of interest and develop and experiment. They will work independently outlining an experiment correctly, including the fair test variables in their Method. The conclusion will be supported by fact and additional research will be included. 
Term Three 

Micro-organisms (Unit 6B)

Most children will; recognise that there are many very small organisms which can cause illness or decay which can he used in food production and that these micro-organisms feed, grow and reproduce like other organisms

Some children will not have made so much progress and will: recognise that very small living things can cause illness

Some children will have progressed further and will also: describe evidence that yeast  is living; explain how micro-organisms can move from one food source to another and how this can cause food poisoning.

Sex Education (Unit 6E)

Most children will: be able to name the different stages in human development; understand the physical changes that occur during puberty; the importance of relationships as you get older; how babies are made and born.

Some children will progress less and will: explain the stages of human development; that humans reproduce and how this occurs.

Others will progress further and will: be able to label without help the male and female reproductive organs; understand in detail the function of the umbilical cord.

Affects of Smoking, Alcohol and Drugs on the body
Most children will: Understand the affects of smoking, drinking alcohol and taking drugs on the body. They can identify the impact of short and long term use and how prolonged exposure can damage various organs. 
Some children will progress less and will: understand the negative affects associated with smoking, alcohol and drugs. 
Others will progress further and will: Recognise the short and long term affects of smoking, alcohol and drugs on the body as well as how they alter behaviour. They will recognise that exposure can lead to addiction and that addiction can alter ones life and affect those exposed to the addict.  
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