	
	EXEMPLAR
	
	[image: image1.jpg]




	GROUP 15: THE STRUCTURE OF THE EARTH AND ITS RESOURCES



Group 15: The Structure of the Earth and its Resources

Contents

2Overview


2Key questions


2Key ideas behind the key questions


4Teaching and Learning


4Finding out pupils’ present understanding


6Strategies for teaching key ideas


8Homework activities


8How do we know that understanding has progressed?


9Key words


10Related science concepts already covered


10Future learning


10Effective use of ICT


11Checklist for formative assessment:




Overview

Key questions

· How did the Earth get to be the way it is?

· What’s inside the Earth? 

· Where do rocks come from?

· Why do they look and feel different and how can we use them?

Key ideas behind the key questions

· Earth is composed of three layers – crust (solid), mantle (liquid) and core (probably solid but can behave like a liquid).

· The crust is believed to be between 6–10 km thick and at its thickest, possibly 35 km thick.

· Some volcanoes occur on fault lines, others don’t. Every now and then, hot, liquid rock called magma builds up in the crust. This pressure cracks the crust, letting the magma and gases escape in a volcanic eruption.

· The magma that comes out of volcanoes comes from the crust, not the mantle.

· Earthquakes – the crust of the earth is broken into a number of plates which ‘float’ on the mantle. The ground shakes continually as the plates grind together; we can sometimes feel these shakes as earthquakes.

· Earth’s magnetism – no one knows why the Earth has a magnetic field but most scientists believe that the core is rich in magnetic material such as iron.

· Rocks are continuously being made, changed and destroyed – this is the rock cycle.

· Sedimentary rocks have been formed from sediments in water settling. 

· Igneous rocks are formed by intense heat. 

· Metamorphic rocks are the results of rocks being changed subsequent to formation.

· A rock is a solid mixture of minerals found naturally.

· Minerals are naturally occurring solid elements or compounds with a regular internal structure and a definite composition (a mixture of chemicals).

· The Earth’s crust supplies us with many resources, including rocks and minerals that we use to make things such as the houses we live in.

	Attainment outcome – Earth and Space

	Group 15 – The Structure of the Earth and its Resources
	Strand

	Describe the internal structure of the earth. ES–D2.1
	Materials form Earth

	Desribe the processes that led to the formation of the three main types of rocks and how they are formed. ES–D2.2
	Materials form Earth

	Give examples of useful materials we obtain from the Earth’s surface. 

ES–D2.3
	Materials form Earth


Skills with which the pupils should be familiar in Level D science tasks

Preparing for tasks

· What do I already know about this topic?

· What am I trying to find out?

· What sources of information can I use to help me find out?

· What ideas have I got for my investigation?

· What things am I keeping the same in my investigation?

Reviewing and reporting on tasks

· The child can produce an illustrated report that is organised in an appropriate sequence.

Teaching and Learning

Finding out pupils’ present understanding

The following activities are an opportunity for formative assessment that provides evidence and a basis to plan next steps in learning. Repeating these tasks at the end of the topic will show how pupils’ understanding has progressed.

[image: image1.jpg]Alternatively this activity could be done by giving the children a totally blank piece of paper and asking them to draw what they imagine the internal structure of the Earth to be like. (This can produce some very interesting results, clearly illustrating pupils’ alternative conceptions.)

Describe the internal structure of the Earth

Use books/video/web-based resources to show the children what scientists believe the internal structure of the Earth to be like.

Ask the children how thick they think the Earth’s crust is and how far down we have drilled.

Teacher explanation:

The Earth’s crust is comparable to the thickness of a postage stamp stuck on to a football – and we haven’t even drilled through the stamp! 

The deepest mine is around 4 km down and the furthest we have drilled is 8 km.

Another good analogy is to cut open a scotch egg. The yolk would be the inner core, the white the outer core, the sausagemeat the mantle and the breadcrumbs the crust.

Card Sort

Children work in pairs or threes. Prepare sets of cards with information that could be ordered to compile a description of the internal structure of the Earth.

Text for Card Sort

	The earth has a radius of approximately 6400 km and a diameter of approximately 12,800 km.
	The centre of the Earth or Inner Core is made up of molten iron and nickel at a temperature between 2750 and 4000 degrees C.

	The Outer Core surrounds the Inner Core. It is almost 2300 km thick. The Outer Core is made up of very hot molten rock.
	The Mantle is a rocky layer under the Earth’s crust. It is made up of silicon, oxygen, magnesium, iron, aluminium and calcium. It is made up of both solid rock and molten rock called magma.

	The Crust is the rigid, rocky outer crust of the Earth. It is made of solid rock, mostly basalt and granite.
	The Crust is mostly covered by water. The Crust that is under the Oceans is thinner than the rest of the Earth’s Crust.


Children discuss and organise these in a logical order, explaining their reasons.

Rock Games

Rock or not?

Give each group a bag containing items for classification to include brick, wood, pebbles, ceramics, glass, plastic, grains of sand, shells, coal, seaweed, chalk, wood, etc.

Ask the children to sort into ‘rock’ and ‘not rock’ categories – one member of the group has to give reasons for the group’s choices. 

Touchy Rocks

Put a selection of around 10 rocks on a table. 

Task: – working in pairs, one person closes their eyes and looks away from the table as their partner selects a rock or mineral specimen and hands it to them. They then have to gather as much information as they can with their hands before the partner returns the rock to the table. With eyes open, they try to guess which one it was.

Give Me Five (questions)

Working in twos, one person mentally selects a rock. The partner is allowed up to five questions with which to try and identify the chosen rock. The partner who has chosen the rock is only allowed to answer yes or no.

Rock Story

One set of rocks per group to include mudstone, sandstone, coal, limestone with fossil, basalt or granite and slate.

Pictures to accompany these (muddy river for mudstone, desert for sandstone, coral reef for limestone, rainforest for coal, volcano for basalt or granite)

The children have to match each type of rock to a picture and tell as a story to explain how the environment produced that rock. 

Pupils’ general misunderstandings

· Scientists know what’s inside the Earth because they have drilled to the centre.

· The Earth is solid/liquid/the same all the way.

· There are horizontal or vertical layers of soil and rock.

· The Earth’s crust doesn’t move.

· Most children will think that the Earth’s crust is much thicker than it actually is.

· Many children have poorly developed ideas of how rocks are formed, e.g. rocks only come from volcanoes.

· Rocks have to be large, heavy and jagged – anything smaller is a stone.

· Some think a rock can only be made of one substance, so granite is not a rock.

· There is no difference between rocks and minerals.

· Crystal is a term used to describe an attractive rock.

· Children are unlikely to associate talcum powder/chalk/pumice with rocks.

· Children are generally unaware of the rock cycle and that weathered rocks become new rocks.

Strategies for teaching key ideas

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

Movement of plates and Earth’s strata

Use strips of different-coloured plasticine and get the children to push them together to produce a ‘mountain effect'. Can the children explain why each mountain is slightly different? (Different thickness of plasticine/pressure applied, etc.)

Introduce the term strata for the strips of plasticine.

Volcanoes and lava: Investigation tasks: Viscosity

Does thick lava flow faster than thin lava?

Provide each group with clean baking trays, cooking oils, treacle, syrup, maple syrup, plastic spoons and a stopwatch.

Groups to plan a fair test to investigate the flow of different liquids down a slope.

Extension task – the children may suggest heating the liquids (like lava) to see if the results change.

 (Ideas for both the fold mountains and the volcanoes came from Geography for Fun – Mountains and our moving Earth. ISBN 0-7496-5352-3)

Describe the process that led to the formation of the three main rock types
(Introducing with a video or web-based resource would be useful to show the rock cycle/volcanoes, etc.)

Sedimentary rocks (sandstone, limestone, shale)

Half fill a jam jar with water and mix in some soil samples (small stones / coarse sand / fine chalk dust or very fine soil particles).

Measure the depth of the water and the depth of the sediment. Leave for a few days; then repeat measurements. Children will see that there are layers of sediment with heavier particles such as small stones at the bottom and fine light particles at the top.

Igneous rocks (granite, basalt, pumice, obsidian)

Using web resources or videos, let the children watch simulations of lava cooling to form rocks. Talk about what might cool the rock enough to help it become solid.

One method to allow the children to model this process is by melting and cooling chocolate. If you add fruit/cereal while the chocolate is still warm, the children can make their own ‘rock cakes’.

Metamorphic rocks (shale-slate, limestone-marble, granite-schist)

This activity is designed to revise/explore the idea that solids can be deformed and changed without being melted.

Help pupils visualise a piece of play dough as representing rock.

Their muscles supply the pressure, their hands and friction the heat to soften and reshape the play dough. Ask the pupils where such heat and pressure might come from in the Earth. It is important to get across the idea that this is a simulation – but with enough pressure (strong enough hands) and enough heat, rocks can be made to behave in the same way as play dough.

Investigative opportunities

Give children a bag or rocks – chalk, limestone, granite, slate and marble (or a similar range of hard and soft rocks). These can be purchased from educational suppliers.

Children have to order the rocks in terms of ‘hardness’ Use a fingernail, coin and nail to try to scratch the rock. Use the results to determine the hardest and softest rock.

Homework activities

1. Provide children with small amounts of different-coloured plasticine. Ask them to create a planet with different layers. They can add a solid to the centre (marble/stone, etc.).

2. When the planets are completed, the class can devise tests to try and find out the internal structure of the ‘planets’ (paper clip probes / weighing them / using a magnet to check for metal, etc.).

3. Tell children that this is how scientists decided on the internal structure of the Earth and that some of their ideas are ‘best guesses’. Facts such as colour of layers can only based on informed ‘guesses’.

4. Children could look for interesting rocks in their garden/park and come up with its ‘story’ – where it came from / how it was formed, etc. Observational drawings/paintings, descriptive language, ‘rock raps’ and poems could provide links to other curricular areas.

5. Children could be asked to find as many examples as they can of how rocks have been used in their homes. Particularly informative – and great fun – are the ‘Geology of the Bathroom’ activities, which can be found at: www.bbc.co.uk/education/rocks/bathroom.shtml
How do we know that understanding has progressed?
The following strategies can be used to find out that learning has progressed.

Matching and classifying

Children will be able to use a simple classification key to identify at least four rocks and four minerals.

Class sets or rocks and minerals can be purchased relatively cheaply. Take a sample of each to make up test bags for each group.

For example:

· Rocks – marble, slate, limestone, shale, sandstone, granite, basalt

· Minerals – pyrite, hematite, quartz, barite, alabaster gypsum

· Calcite

These packs tend to come with ready-made classification keys or you/the children could make one based on obvious and known criteria.

Matching rocks to pictures in order to identify them would be a differentiated task for lower attaining children.

Rock games

Repeating the rock games mentioned in the first section (Give me Five Questions/Touchy Rocks, etc.) will allow the teacher to identify increased confidence, knowledge and use of key vocabulary in relation to the first attempts.

Sorting/Classification

Children can sort the rocks into sets of igneous, sedimentary and metamorphic. Activity 4.1 in Let’s Think through Science (NfER Nelson) illustrates a ‘thinking skill’ approach to this activity.

Checking questions

· What layers make up the internal structure of the Earth?

· What causes a volcano to erupt?

· How far down have we drilled?

· Give an example of each type of rock.

· Which rocks are formed when molten rock turns to solid?

· What can heat and pressure do to sedimentary and igneous rocks?

· Why will we never run out of rocks? 

· What’s the difference between a rock and a mineral?

Pupil explanations

· How would you explain these new ideas to someone else?

· Describe the kind of tests scientists have done to work out what’s inside the earth.

· Explain how the rock cycle works.

· Pupils can justify their matching and classification decisions using appropriate vocabulary.

Reflective questioning

· What did you think about rocks before you started this (group, unit, topic, project)? 

· Do you still think that? If you’ve changed your mind, what helped change your mind?

· What did you do to show this?

· Is there anything you learnt in this (group, unit, topic, project) you found difficult?

· Is there anything that you have learned in this (group, unit, topic, project) that surprised you? 

Key words

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

Crust, core, mantle, molten, plates, strata, earthquake, rock, magma, plates, volcano, sedimentary, igneous, metamorphic, lava, molten, rock cycle, weathering and erosion, mineral, granite, basalt, pumice, sandstone, limestone, shale, slate, marble. 
Related science concepts already covered

It is important to build on pupils’ prior learning.

· Group 3 – Making Materials Change

· Group 9 – Water

· Group 12 – Mixing and Separating

Future learning

This allows teachers to set the scene for future learning.

The activities in this group relate to:

· Group 22 – Model of Matter

· Group 28 – Chemical Reactions

Effective use of ICT

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

Children could be encouraged to use the digital camera to capture images of rock samples. As an extension activity, groups could produce a simple PowerPoint presentation showing examples of these types of rocks, how they were formed and their uses.

Researching and recording using:

www.bbc.co.uk/education/rock cycle.shtml
www.fema.gov/kids/dizarea.htm –  Volcano watch information

Information on earthquakes, tsunamis, etc.

Fun Game – Wind, Water, Fire.

www.geo.mtu.edu/volcanoes/world.html
www.volcano.und.nodak.edu
www.geography.learnontheinternet.co.uk/topics/whatvolcano
www.fi.edu/fellows/fellow4/nov98/welcome.html – This is a website compiled by the John F Pattie Elementary School. In it there is a 'Journey to the Centre of the Earth' and it includes a diagram of the centre of the Earth.

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.







Imagine the Earth has been cut in half (like an apple). What do you think you would see? Share your ideas with your group and then draw what you think the inside of the earth looks like.
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