Lesson 5:  “Which is my favourite soil?
Prior Knowledge / Work:

If you are completing the Geography Unit The  Investigators – What’s beneath our feet? alongside this science work, you’ll need to look at that unit (lesson 6) and make one small modification to this lesson. The modification is described in that lesson.

Learning Objectives:
· To observe the some of the different constituents of soil.

· To observe differences and make comparisons.

· To know that sand and gravel is quarried and that it is widely used in buildings and other structures.

Subject Links:
· Design and Technology (POS 5b)

· Geography QCA Unit 6 Investigating our local area.
Resources:

· Three “soil” samples for children to examine. Two of the samples should be of soil containing varying amounts of organic matter (one sample should be obtained from on or near the school site to meet the objective of the Geography unit). The third sample should be sand and gravel mixture. Each material should be in a large numbered container (bucket).

· Empty used plastic containers (Yoghurt pots, margarine tubs etc.), one for each pair of children.

· ICT. Download the section of the Virtual Quarry that shows how sand and gravel is quarried, washed and sieved plus worksheet 4.

· Magnifying glass and spatula. One of each for every pair of children.

· A copy of worksheet 4 for each pair of children.

· Identify visible buildings and structures where either cement mortar or concrete have been used, or, a collection of pictures of local familiar structures which contain either cement mortar or concrete.

Background Information:

This lesson uses the information on the feeding habits of the worm in the previous lesson to establish a purpose for examining soil and similar materials. In addition, the children will see some of the important processes in preparing some useful materials from quarries for their future use. I.e. the excavated material is sieved in order to grade different sized mineral particles.
This will help children in the design and technology curriculum to begin to evaluate both processes and products.

Sand and gravel

From a strictly geological point of view sands and gravels are rocks. They are the broken down fragments of other rocks that existed way back in geological time. Sometimes these and clay materials are described as “soft rocks.” This distinction isn’t important to this lesson, unless of course some children ask about it.
Although sand and gravel is quarried in many parts of the UK it is important for children to understand that the valuable material is not found everywhere.

When the potential material is located, the quarrying company has to go through a lengthy discussion and planning process before extraction can begin. The company has to take into account environmental considerations such as traffic volume, dust, noise minimisation, screening, reinstatement plus effects on local ecology, archaeology and water supply.

Once quarrying starts:

1. The top soil is removed and sand and gravel are quarried.

2. The quarried material is then screened for oversize material. 

3. The remaining material is washed to remove organic matter. If organic material is left in the material it will eventually biodegrade (rot away) and effect the quality of the final product.

4.  Sand and stones are sorted by sieving into different sized resources.

5.  The material may be processed into other products such as cement mortar and concrete. 

6. Products are transported away to be used.

Cement mortar

Cement mortar is a mixture of cement, sand and water that has been used by builders to join bricks, concrete blocks or stone. It has been commonly used since the 1920’s.

The manufacture of cement is described in the background to Lesson 1 above.

Cement hardens after it has been mixed with water. Cement and water could not be used by themselves to join bricks etc. because the mixture would shrink and crack as it dries. Mixing at least three times the volume of sand with the cement helps prevent this shrinkage.

Children will probably have seen cement mixed with both sand and water in mixing machines to produce cement mortar. 

Six times as much sand as cement is often used in the brick building mortar mix.

Concrete
Concrete is a mixture of cement, sand, gravel, crushed rock or recycled building waste (e.g. glass, old concrete etc.) to which water is added. 

Concrete is used in two main ways. Mass concrete is commonly used in the foundations of structures. Structural or reinforced concrete contains some sort of metal reinforcement. The metal, often steel, is embedded within the material and adds both strength and flexibility to the final product. Children may recognise structural concrete in the spans of bridges on motorways for example.

Soil samples
The best places to find soil containing organic matter are either from woodland or a hedgerow area or an organically managed vegetable garden. Soil that has been regularly cultivated but not “fed” with compost will have less organic matter in it.

Remember the health and safety note from the previous lesson.
Activity:
Give each pair of children a copy of worksheet 4.

Read aloud the paragraph at the top of the worksheet and ensure children understand how both the mineral and organic particles in the soil help a worm survive.

Using the class whiteboard, with the children’s help, compile a vocabulary list of different soil constituents:

· Mineral particles. Clay, mud, dirt, sand, grit, pebble, stone, rock, etc. 
· Organic particles. Stick, leaf, roots, manure, insect, bone, hair.
Help the children extend the list from their observations as the lesson progresses.

Explain to the children that in pairs they are going to examine some different kinds of materials to find out which would be best for a worm to live in.

Give out a magnifying glass, a spatula and an empty used plastic container to each pair of children.

Put a sample of one soil (the local soil if you’re also completing the geography unit) in each plastic container.

Tell the children not to touch the soil with their hands, reminding them of the health and safety issues raised in the previous lesson.

Tell the children how to:

· Use the magnifying glass.

· Move the soil around with the spatula

· Work as a team, one child observing and the other recording on the worksheet what the other sees. Explain that they will reverse roles with another sample.

· Exchange soil/ building material samples when they have completed each observation and recording.

Tell the children to complete the questions on the worksheet.

In the plenary discuss the children’s observations and answers. You could use the interactive whiteboard and a copy of worksheet 4 to summarise the children’s answers.

 Hopefully the children will identify the soil with the most organic matter as being most suitable for worms.

Ask the children to explain why the sand and gravel sample:

1. Would not be useful for worms to live in;

2. Is very useful for humans. 

Finally, to illustrate the second point (above), using the Virtual Quarry and ICT, show how the sand and gravel mixture:

· Is quarried, washed and sieved; 

· Used to make cement mortar and concrete.

Show the children, either through the classroom window or with photographs, local familiar structures which contain either cement mortar or concrete.

