Primary Schemes of Work: Unit 5A Keeping healthy


	[image: image1.png]


 Toothpaste Technology! 
Unit 5/6H - Enquiry in environmental and technological contexts
	Science

Years 5/6

	ABOUT THE UNIT

	This unit is designed to extend children’s investigative work. It focuses on finding the answer to:

· an environmental question

· a technological question.

Both investigations require children to:

· plan a suitable approach

· collect and record evidence in an appropriate manner

· explain their results using scientific knowledge and understanding

· evaluate the evidence collected and consider its limitations.

The unit could be taught at appropriate points during years 5 and 6 or as a whole at the end of year 6 to revisit or extend some types of enquiry that may not have been fully covered by children. It is not intended to replace work on scientific enquiry in other units.

This unit takes approximately 7 hours.

	

	WHERE THE UNIT FITS IN
	VOCABULARY
	RESOURCES

	The environmental investigation relates to Unit 6A ‘Interdependence and adaptation’, and the technological investigation to Unit 6G ‘Changing circuits’. Work requiring similar approaches is found in:

· Unit 3A ‘Teeth and eating’ – do all toothpastes have the same cleaning power?
· Unit 3F ‘Light and shadows’ – how does a shadow vary during the day?

· Unit 4A ‘Moving and growing’ – relationship of arm length to age

· Unit 4B ‘Habitats’ – conditions preferred by small invertebrates

· Unit 4D ‘Solids, liquids and how they can be separated’ – how to separate a mixture

· Unit 4F ‘Circuits and conductors’ –varying circuit components.
	In this unit, children will have opportunities to use:

· words and phrases that describe and explain a sequence of ideas eg if it had…, it might…
· words and phrases that link cause and effect eg so, because, since
· analogies eg use a sponge like a filling in a sandwich, use a sponge like a polo mint
· words and phrases that qualify responses eg if it had…, it might…
	· ICT data-handling package
· apparatus for measuring length of dandelion leaves
· wires, buzzers, lamps for circuit construction
· aluminium foil
· sponge, carpet or other soft insulating materials
· a range of toothpastes including homemade
· Toothbrushes

	
	
	

	EXPECTATIONS

at the end of this unit

	most children will:
	make a suggestion of how to investigate a question and plan what to do; make a series of observations or measurements appropriate to the task and record these appropriately; interpret their data and relate this to scientific knowledge and understanding, using scientific language; suggest how what they did could have been improved



	some children will not have 
made so much progress and will:
	put forward ideas about what needs to be done to answer a question and, with help, plan what to do; make relevant observations and measurements and record these appropriately; suggest explanations for their observations and communicate these using scientific language



	some children will have 
progressed further and will also:
	plan what to do and how to use available resources effectively; suggest  limitations of the data collected or the product made and how these could be reduced

	
	


	LEARNING OBJECTIVES
	POSSIBLE TEACHING ACTIVITIES
	LEARNING OUTCOMES
	POINTS TO NOTE

	CHILDREN SHOULD LEARN
	
	CHILDREN
	

	CARRYING OUT A SURVEY TO FIND OUT HOW DANDELIONS GROWING IN TWO LOCATIONS DIFFER
	

	
	
	
	

	· to ask scientific questions

· to plan how to answer questions

· to decide what kind of evidence to collect
	· Ask children to consider each part of the dandelion in turn – leaves, stem, flower – and suggest how it might be different in long grass and short grass. Ask them to turn their suggestions into a question that could be investigated and to work in groups to plan how to investigate their ideas, helping them to decide what size sample to use.
· Ask the children to consider the cleaning power of toothpaste. Ask them which different toothpastes they can think of and get them to turn this into a question that can be investigated. They will work in groups to plan their investigation, thinking about how they are going to investigate their ideas.
	· suggest ideas for investigation eg the leaves in the long grass may be higher off the ground at the tip, the leaves in the long grass might be longer, the dandelions in the long grass might have thinner stems, there may be larger flowers in the short grass

· plan a suitable method for collecting evidence.
· Suggest ideas, ie. Expensive toothpaste is better at cleaning the teeth, Different flavours affect cleaning power, toothpastes with added bicarbonate of soda are better at cleaning the teeth.

	This investigation could be included as part of Unit 6A ‘Interdependence and adaptation’. Other plants eg buttercups could be used instead of dandelions.

Other environmental questions could be investigated in a similar manner eg:

· Do you find more small insects on the top or the underside of leaves?

· Is there any difference in the length and width of leaves on the top, middle and bottom of a shrub?

· Will we find different kinds of animals if we take a sample of water from the top, middle and bottom of our school pond?

· If we make small patches of bare earth in different locations eg under a tree, near a wall, will there be a difference in the type of plants which first grow there?
SAFETY – All off-site visits must be carried out in accordance with LEA/school guidelines.

Children may need to be reminded about treating the plants with care.

It may be helpful to discuss beforehand how data is to be recorded.

	
	
	
	

	
	
	
	

	· to collect and record data appropriately
· to identify and describe patterns in data
· to look critically at data collected
	· Ask children to collect data and make other observations where appropriate eg noting difference in leaf colour and effectiveness of toothpaste cleaning  and to record information appropriately eg in tables, on bar charts. Ask children to identify and describe patterns in the data and help them to look critically at results to decide how strongly they show a trend particularly in relation to sample size.
	· collect and record data carefully
· identify how strongly the results show a trend making particular reference to sample size
	This work could be enhanced by using ICT data-handling software eg a spreadsheet to collate data and graph results.

	
	
	
	


	LEARNING OBJECTIVES
	POSSIBLE TEACHING ACTIVITIES
	LEARNING OUTCOMES
	POINTS TO NOTE

	CHILDREN SHOULD LEARN
	
	CHILDREN
	

	CARRYING OUT A SURVEY TO FIND OUT HOW DANDELIONS GROWING IN TWO LOCATIONS DIFFER (cont.)
	

	
	
	
	

	· to try to explain their results using their scientific knowledge and understanding
· to describe the limitation of their own and others’ evidence
	· Help children to suggest reasons for any differences found in dandelions in the two locations, drawing on their scientific knowledge. Ask children to prepare a poster display of their question, their plans and their results, and to write one sentence, in large print, summing up their findings. Ask others in the class to consider the sentences and suggest how they might be improved, by recognising the limitations of their work. If necessary prompt by asking questions eg you only looked at 10 leaves in each place so can you say leaves are longer in long grass than in short grass? How do you know it wasn’t because one place was more in the shade? Ask the children whether they can draw firm conclusions by combining all their results and to suggest what else they might investigate to test their conclusions further.
· Help the children to suggest reasons for differences found in results. How effective was their test? How closely did it mimic tooth cleaning? What could they do to improve their results? Ask the children whether they can draw firm conclusions by combining all their results and to suggest what else they might investigate to test their conclusions further.

	· suggest reasons for any differences in the plants using scientific knowledge where possible eg the leaves in the long grass were higher off the ground so they can get to the light because plants need light so they can make new material for growth
· draw conclusions recognising limitations in evidence eg on the whole the leaves were longer in long grass; we think the leaves grow longer in long grass but we’d need to measure more to be sure
· Suggest reasons for any differences in the toothpastes. Discuss whether something should have been used as a comparision, i.e. plain water.

	

	
	
	
	


	LEARNING OBJECTIVES
	POSSIBLE TEACHING ACTIVITIES
	LEARNING OUTCOMES
	POINTS TO NOTE

	CHILDREN SHOULD LEARN
	
	CHILDREN
	

	DESIGNING A BURGLAR ALARM
	

	
	
	
	

	· to use scientific knowledge to identify significant features of an artefact to be designed
	· Ask children to explore how to make an electrical switch which makes contact when it is pressed. If necessary, prompt them by showing a simple folded card and foil switch and remind them how it works eg by pressing the two bits of foil together, a complete circuit is made. Tell them that they have to design and make a pressure pad burglar alarm and explain that the burglar alarm should work as a kind of switch, so that when someone treads on it, the circuit is completed and a light comes on or a buzzer sounds. Point out that the pressure pad will be hidden under a piece of carpet and must only be triggered when someone treads on it. Ask children to work in groups to create designs for the burglar alarm, showing the electrical components used.
	· recognise that a pressure pad burglar alarm works as a type of switch and show this in their designs 
· create designs that show knowledge of electrical circuits and of relevant properties of materials eg foil is a good electrical conductor, sponge is a poor electrical conductor, sponge springs back to original shape
	This investigation could be included as part of Unit 6G ‘Changing circuits’ or Unit 4F ‘Circuits and conductors’. Other technological problems could be investigated in a similar manner eg: 

· Design and make a forcemeter that will measure the size of both push and pull forces.

· What is an effective way to clean dirty water?

· How can you make a weighing machine from elastic bands?

· Design and make a suitable environment for a small

· invertebrate.
Explaining designs for a burglar alarm would be an appropriate context to reinforce how explanations are made in writing. This is identified as an objective in the National Literacy Strategy framework for teaching for year 5.

	
	
	
	

	
	
	
	

	· to plan a suitable approach eg creating a variety of designs and selecting the best fit for the design specification 
· to test out designs making a series of observations
· to adjust designs in a systematic way in the light of evidence collected
	· Provide children with a piece of carpet and access to various materials, including pieces of sponge and foam of different sizes and depths, aluminium foil and electrical equipment. If necessary, offer clues eg use the sponge like the filling in a sandwich, make your sponge like a Polo mint with a hole in the middle; use the foil like bread on either side of the sponge sandwich. When the children have created suitable initial designs, ask them to try out their ideas, making adjustments as necessary eg by using sponge of different depth, by framing foil with strong card/hardboard for greater strength, and to record their modifications by adding to their original plan eg in another colour, explaining the modifications in terms of scientific knowledge and understanding.
	· test and adjust designs systematically
· record ideas describing and explaining designs and adjustments made using scientific knowledge
	This activity could be extended by showing children some

commercial pressure switches.

	
	
	
	


	LEARNING OBJECTIVES
	POSSIBLE TEACHING ACTIVITIES
	LEARNING OUTCOMES
	POINTS TO NOTE

	CHILDREN SHOULD LEARN
	
	CHILDREN
	

	DESIGNING A BURGLAR ALARM (cont.)
	

	
	
	
	

	· to try to explain their designs using their scientific knowledge and understanding where possible 
· to evaluate the limitations of their own and others’ designs
	· Ask children to make large diagrams of their final burglar alarm design, with annotations explaining the reasons for each aspect of their design eg we had to cut a hole in the middle of the sponge so that when the burglar trod on the carpet, the two pieces of foil would touch each other and complete the circuit. Help children to evaluate their burglar alarms and suggest how their designs might be improved eg which one would you buy and why?
	· evaluate the quality of the final product making suggestions for improvement eg our alarm only works if someone treads in the right spot so we might try putting alternate strips of sponge and foil across the whole mat
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