Lesson 1: Valuable materials from out of the ground.  

Prior Knowledge / Work:

As in the QCA unit.  It would help if the children have completed Science Units 1C “Sorting and using materials” and 2D “Grouping and changing materials.”
Learning Objectives:
· To review children’s knowledge of materials, used in their environment. I.e. which are naturally occurring and which have been processed?

· To identify, observe and compare some rocks and common building materials.

· To know that most of these materials are obtained from “out of the ground.”

· To know that these materials are used for a variety of purposes.

Subject Links:
· Geography, QCA Unit 6 “Investigating our local area.”  (POS 3d,3e.)

· English, Speaking and listening. (POS 1a, 2e, 3a, 3c.)
Resources:

· A collection of examples of locally used building materials obtained from a builder’s merchant. These should include: Some naturally occurring quarried materials such as slate, limestone, sand and gravel; some “processed” quarried products such as brick, concrete blocks, roof tiles, etc; building plastics (guttering, drainage pipe etc.).

· Cardboard identification tabs and felt tip pen.

Background Information:

There are many schools in situations where it is very difficult to easily see materials that young children would define as “rock.” Examples include urban areas and parts of the UK where the underlying geology is clay or sand. 

To make the topic of Rocks and soils relevant to these children, this initial lesson includes processed quarried materials in the form of bricks, concrete blocks, roof tiles, etc. which are easily visible in most parts of the UK. The lesson also shows how important quarried materials are in our lives.

Rocks used as basic building materials
Originally, locally occurring rocks that naturally or easily broke into mainly cuboid shaped blocks were used for constructing buildings. Examples include limestone, sandstone, slate and granite. They were all fit for their purpose i.e. they could be easily arranged in the construction and would not crumble or squash. 

Limestone, granite, slate and other “naturally occurring materials.”
Today each of these rocks is quarried at particular locations throughout the UK. Each rock is processed in some way before use. For example, limestone is often crushed and different sized particles are used in varying products such as cement or chippings.  Granite and slate are often cut or trimmed into rectangular solid shapes prior to use.
Bricks are mainly made from clay. The clay is mixed with water, moulded, dried and then fired in a kiln. The colour of the brick depends on the mineral content of the original clay and the way that it is fired. 

Clay is a sedimentary rock, made up of tiny mineral particles that were originally part of another quite different rock. The original rock may have been changed by the Earth’s heat and movement, by chemical action and erosion. The particles were probably deposited in ancient seas and lakes that occupy the space where the UK is today.
Cement is made from either limestone or chalk. Both are rocks that were originally formed from material derived from coral or shell organisms that accumulated as sediment in ancient seas. To manufacture cement, the rock is quarried, crushed, mixed with small amounts of other minerals (clay or shale) and then heated to about 1450º Celsius. The material is cooled, powdered, sometimes mixed with other additives and then packed in waterproof bags. Builders mix the cement powder with sand and water and use it as an adhesive, called mortar to hold bricks and other building materials together.
Concrete is widely used in the building industry. It has been described as “the most versatile building material in the world. It can made into blocks or can be taken to site in a liquid form and set into any moulded shape as a solid.  It gets stronger with time as crystals grow and interlock.”
Concrete is a mixture of sand, cement, and gravel, crushed rock or recycled building waste to which water is added. 

Concrete blocks are made from this mixture plus a combination of other materials which affect the final properties of the product. These other materials can include recycled cinders, ash and slag from other industrial processes e.g. coal fired power stations, iron and steel smelting. To manufacture the blocks the concrete is poured into a mould. The blocks are usually larger than bricks and the building process can consequently often be completed more quickly. The properties of the blocks can include strength, relatively light weight and good heat insulation.

Glass is an obvious material in many buildings. The main ingredient in glass is sand. If heated to 1700º Celsius the silica in sand would fuse to produce a glassy substance. However, by adding “soda ash” (Sodium Carbonate) to the sand, the fusion process takes place at much lower temperatures. Soda ash is made from a chemical process involving both limestone and salt.

Sand and gravel are also sedimentary rocks. These materials are often quarried in the same location then sieved to separate them. Their origins are similar to those of clay. However the particle size of sand and gravel is larger than that of clay.

There are large reserves of clay, limestone, chalk and sand and gravel in the UK. These materials are quarried in many locations.
Building plastics.  Although children will have already used vast amounts of plastic in their lives, most will be unaware of where it comes from.

Plastic is mainly derived from crude oil which is pumped from beneath the ground. Apart from pictures of a sticky black treacly substance polluting beaches most children (and adults) will have no real experience of crude oil.
Most scientists accept that crude oil is a finite fossil fuel that was formed in warm seas millions of years ago. Plants and small creatures, called plankton, thrived in the sea. When they died their remains sank to the ocean floor where they were covered by silt and sand. Over millions of years the pressure from accumulations of further silt and sand, plus heat from the earth's core, has changed the remains of these organisms into crude oil.

Crude oil is obtained by drilling oil wells and pumping the substance to the surface. Then, by heating, different useful substances are separated from it. Young children will recognise several of these other products, i.e. petrol, diesel, and ‘natural gas’. They may be surprised that most plastics, some fabrics, chemicals, paints and polishes are derived from crude oil too. Sand and limestone are both often added to plastics as “fillers.”
Activity:
Tell the children that they are going to play a game to help them learn more about some important materials that we use everyday in our lives.

Show, identify and label each of the examples of building materials. 
Then, together sort the materials into those which are “natural” (limestone, slate, sand, gravel.) and those which have been “manufactured.” Explain that all these materials came “out of the ground” and in simple terms what happened subsequently to each quarried material. 
Now play a game with the children. Describe one of the labelled materials selecting an observable characteristic (colour, texture, shape) and a possible purpose. Reinforce the terms “natural” and “manufactured” in the questions.

E.g. Which building material am I describing? This is red and manufactured for building walls? Answer: brick.

Which natural smooth material is used on roofs? Answer: slate.

