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Overview

Key questions

To develop understanding of the key scientific principles of the group of attainment targets.

· Where does water come from?

· What are the main uses of water?

· Why is water conservation important?

· How does water become polluted?

· What are the properties of water?

Key ideas behind the key questions

Water on Earth

Pupils will understand that water is the source of all life on earth. The distribution of water, however, is quite varied; many locations have plenty of it while others have very little. Water exists on earth as a solid (ice), liquid and gas (water vapour). Oceans, rivers, clouds, and rain, all of which contain water, are in a frequent state of change (surface water evaporates, cloud water precipitates, rainfall infiltrates the ground, etc.). The total amount of the earth’s water does not change. Most of our water in Scotland comes from large lochs that have been dammed. It is useful, when looking at your local water supply, to introduce the children to Ordnance Survey maps of their area. They will be fascinated to see their homes on a map and will enjoy tracing the path of local rivers and roads and will be able to see where their water comes from.

Uses

Water is required for hygiene, washing and flushing the toilet. Further uses might emerge from discussion, such as transport, fire control, cooling, power generation and leisure activities. It might be worth drawing attention to the fact that many of our major towns are built at river sites.

Pupils will have seen the coverage of the effects of drought on food production and disease. They should consider the significance of our own water supplies and personal responsibilities in ensuring that use and availability are balanced.

Pollution

Pupils will probably suggest that dirt or poison in the water will cause pollution. Even if river water looks clear, it will contain small living things (bacteria and viruses) that can cause disease. Children should be aware that there are also tiny microbes in water, invisible to the naked eye, which could cause illness or there could be poisonous chemicals or metals such as aluminium or mercury that could make water very dangerous.

Things get much more dangerous if sewage is allowed to get into drinking water. Waste from factories can also be a problem, but animal slurry from farms is our largest problem. Because of these dangers, water is made safe at treatment plants before we drink it. Fertilisers from fields also pollute water, the major effect being to stimulate algal growth, which causes fish to die.

Materials soluble in water

Materials to investigate include; salt, sugar, sand, flour, drink crystals. Before investigating, allow pupils to suggest materials that they think will dissolve in water. Pupils should recognise the need for fair testing, so that equal quantities of water (a glass filled to a mark) and test material (a level spoonful) should be used. Some might recognise that the temperature of the water is also important. To make comparisons, the time taken for the solid to disappear must be measured in some way. The sand and flour will not dissolve – they are insoluble in water. The other tested materials are soluble.

States of matter

It is important for pupils to understand that water can be a solid, liquid or gas when investigating the effects of heating and cooling on water. The children will probably be familiar with making ice cubes from water and will be aware that when snow melts it turns to water. They will query where the water from the puddles goes to since they cannot see the water vapour in the air. The air around us is full of water molecules – think how much water appears on the windows as condensation on a cold morning – energetic water molecules hitting the cold surface give up their energy and return to the liquid form. The same happens when a drinks can is taken out of a very cold fridge – water molecules in the air suddenly hit the cold surface, lose their energy and become water.

Attainment targets

	Attainment outcome – Earth and Space

	Group 9 – Water
	Strand

	Give the main uses of water. ES-A2.3
	Materials from earth

	Explain why water conservation is important. ES-B2.3
	Materials from earth

	Give examples of everyday materials that dissolve in water.     ES-B3.2
	Changing materials

	Give common causes of water pollution. ES-B3.3
	Changing materials

	Describe in simple terms the changes that occur when water is heated or cooled. ES-C3.4
	Changing materials


Teaching and Learning

Related science concepts already covered

It is important to build on pupils’ prior learning.

· Group 3 making materials change

Pupils’ general misunderstandings

Pupils may think that:

· when a kettle boils smoke appears from the spout

· steam is hot air

· when puddles disappear all the water has soaked into the ground

· condensation droplets on the outside of a glass have leaked through from the inside

· if water looks clean and clear it is safe to drink

· rain comes from holes in clouds

· rain comes from clouds melting

· clouds are made from fog

· clouds are sponges that hold water

· clouds go to the sea and get filled up with water

· water only evaporates from oceans or lakes.

Finding out pupils’ present understanding

Use of diagrams and/or ICT are approaches that can be used to finding out pupils’ (mis)understandings.

Where does water come from?
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Strategy 1

Start by asking the pupils to discuss in groups how they have used water that day. Then in their groups make a list of what they think are the three most important uses of water. Encourage pupils to think about why they chose to include these uses. Discuss as a class and encourage pupils to say why they think certain uses of water were more important than others. Produce a whole class display on the uses of water.

Strategy 2 – water cycle

Pupils can work in groups to label a diagram accurately similar to the one above. This will demonstrate pupils current understanding and thinking about where water comes from. This will then lead into further investigations about evaporation and condensation.

Teaching notes for the water cycle

· Water evaporates from the sea to form water vapour that rises into the sky.

· Clouds form as the water vapour cools and condenses.

· The water droplets fall as rain.

· Water from land runs back into the sea via streams and rivers.

Strategy 3 – why is water conservation important? How does water become polluted?

· What would happen if we had less water?

· What uses of water would become more important?

· Which countries currently have a water shortage?

· Why is clean water so important in these countries?

· How does water pollution affect people and animals?

· Use of the formative assessment strategy ‘Think, Pair, Share’ was used to establish pupils present understanding of the questions posed.

· Pupils can use internet search engines to identify relevant sites and increase their awareness and understanding of conservation and pollution issues. Suggested site: www.wateraid.org.uk/
Strategy 4 – which everyday materials are soluble in water?

Discuss meaning of the term ‘soluble’ and establish what pupils understand this to mean. Predict and then investigate with a variety of household substances that are soluble/insoluble in water.

Strategy 5 – what happens when water is heated or cooled?

Investigations with water – condensation, evaporation, ice cubes. Identify different states of matter. 

Strategies for teaching key ideas

The activities set out below give possible teaching strategies that will challenge the misunderstanding(s) pupils’ presently hold.

Modelling/investigation/fair testing

Using a commercially available model or one from a website a whole class demonstration on the water cycle can take place.  

The following websites suggest ways of making your own model. 

http://eerc.ra.utk.edu/tnswep/ReuseGuide/watercycle.html
www.proteacher.com/cgi-bin/outsidesite.cgi?external=http://www.units.muohio.edu/dragonfly/water/watercycle.shtml&original=http://www.proteacher.com/110056.shtml&title=The%20Water%20Cycle
Other activities

· Observe puddles of water in the playground disappearing.

· Discuss how to change water into ice and what happens when water is heated.

· Use Concept Cartoon 8.2 Snowman to lead into investigations on how materials can insulate ice and slow the rate of thawing.

· Design an investigation, using ice cubes to find the warmest place in the school/classroom. Use prediction and fair testing.

· Record and explain what is seen when steam from a kettle meets a cool surface and when a drinks can is taken out of the refrigerator.

· Give everyday uses of solids, liquids and gases. Collect and classify examples of the three different states of matter. 

· Design a fair test that will demonstrate evaporation.

· Investigate which household substances dissolve in water by carrying out fair tests and recording results.

· Use internet search engines to identify relevant sites and increase awareness and understanding of conservation and pollution issues.

· Use a data logger/temperature sensor to observe and record the changes which occur when ice cubes melt or cold water is left in a warm room.

· Become involved with the eco-school committee and establish practical ways of conserving water in the classroom or school.

Innovative homework

· Observe examples of condensation in the home, for example a mirror steaming up in the bathroom and kettle boiling in the kitchen.

· Examples of simple experiments can be found at www.kidzone.ws/water
How do we know that understanding has progressed?

The following strategies can be used to find out that learning has progressed.

Pupils describing ideas

· Pupils can report back orally on what they have observed.

· Pupils make predictions.

· Pupils can describe where water comes from.

· Pupils can explain why water conservation is important.

Pupils presenting ideas

· Pupils can answer questions on the meaning of findings.

· Give a short oral report about an investigation.

Checking questions

· Where does water come from?

· What are the main uses of water?

· Why is water conservation important?

· How does water become polluted?

· Which everyday materials are soluble in water?

· What are the differences between solids, liquids and gases?

· What happens when water is heated or cooled?

Pupils’ explanation

· Question peers to establish what they observed.

· Share ideas with teacher.

· Draw conclusions.

· Can give examples of soluble/insoluble substances.

· Can describe the water cycle in terms of key words.

· Can give examples of solids, liquids and gases.

Reflective questioning

· What have you learned about water during this topic?

· What parts of this topic have been surprising to learn?

· What parts of this topic have you found difficult to understand?

Key words

The pupils begin to use the following words correctly within a scientific context.

Fair testing, investigation, prediction, experiment, condensation, evaporation, precipitation, water conservation, soluble, insoluble, dissolve, solid, liquid, gas, boiling, freezing, water vapour, pollution, pollutant.

Future learning

This allows teachers to set the scene for future learning.

Group 12 Mixing and Separating
Group 15 The Earth and its Resources

Effective use of ICT

In situations where it is difficult to illustrate key concepts by appropriate activities ICT can provide effective alternatives, for example animations/simulations/modelling or data capture.

· The internet and CD-ROMs can be a very effective strategy for researching information about water. The pupils must have a focused task to complete or specific information to find.

· Data loggers are useful for measuring changing levels of temperature. Also encourages pupils to interpret data which they have collected.

Checklist for formative assessment

1. Plan for an effective learning environment.

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment.

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions, phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.
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