Unit: We’re living inside rocks and SOIL!

Lesson 7:  The strongest sand or soil castle
Prior Knowledge / Work:

This is a structured class or group activity which could be completed either in addition to, or as an alternative to, the penultimate activity in the QCA unit. It uses soil and quarried products (sand and sand and gravel). This can be an enjoyable testing activity in which pupils measure simple volumes of material. An element of unfairness is introduced into the test. 
Learning Objectives:
· To plan an enjoyable test using simple apparatus.

· To carry out the test and recognise unfair elements.

· To use their results to make comparisons and draw and explain conclusions.

Subject Links:
· Design and technology. Evaluating products (POS 3b)
· Numeracy (Understanding measures).
· ICT. Using an interactive whiteboard (POS 5b)
· Citizenship Making decisions democratically (POS 2g, 5d)
Resources:

· Fairly dry samples of soil, sand and sand and gravel from previous lessons in separate waterproof containers.

· Six identical plastic cartons to be used as “castle” moulds. I.e. empty yoghurt pots or cream cartons.

· Water. 

· A piece of plastic guttering between one and two metres in length.

· Tennis ball or alternative. ( see background below)

· ICT. Interactive whiteboard and worksheet 5.

Background Information:

The test.

Try the version of the test described in the activity section below before you attempt the lesson with the children. Check that:

1. The “dry” materials are not too dry and friable and will make “castles.”

2. The tennis ball is heavy enough to damage a “dry” sand castle with the gradient that is achievable with the resources you have available. If necessary replace the tennis ball with a lighter plastic ball or a heavier cricket or rounders ball.

Two obvious unfair elements introduced into this test are:

· How hard the children compress the material into the plastic carton to make the castle;

· The volume of water used to improve the performance of their castle.

Activity:
Remind children of the times when they have been in a nursery class or on a beach and made a “castle” using a bucket and sand. Tell the children that they are going to use the soil, sand and sand and gravel from the previous lessons in a competition. 

Explain that together they will find out which material makes the strongest castle.

Make a demonstration castle using a plastic carton and dry sand.

Ask the children what you mean by “strongest castle.” Elicit the idea that it is the most difficult to knock down.

Ask the children how they could fairly test the strength of the castle. You might have to stimulate the discussion by suggesting some tests with obvious shortcomings. I.e. we could see how many jumps it takes to flatten it. We could throw a ball at it and see how many throws until it is knocked down.
Carefully develop the children’s ideas questioning elements that might be unfair.

At an appropriate time, show the children the length of plastic guttering and a tennis ball. Elicit from discussion that:

· One end of the guttering could be raised and supported on something like the seat of a chair;

· A castle could be built on the floor at the end of the guttering;

· The tennis ball could be put on the guttering at a sensible place and allowed to roll into the castle;

· The children could decide how much damage was caused to the castle.

Make a castle out of one material and demonstrate the test. Explain that other castles could be built and tested in the same way.

Show the children worksheet 5 on the interactive whiteboard.

Explain the key to show the damage to each castle cause by the ball in the test.

Select children to quickly make the castles from the three separate dry materials. 

Test each castle in turn. Ask pupils to:

· Vote to decide on the amount of damage caused to each castle;

· Use drag and drop on the interactive whiteboard and insert the correct symbol from the “bank” beneath the result table.

Suggest that the children retest the castles but that they dampen the material first.

Help the children add modest quantities of water to each material to make it damp but not soggy! Then remake the castles and retest them. Don’t draw children’s attention to the inequality of the amount of water added.

Record the results and then ask the children to complete the questions at the end of the worksheet.

In the plenary, using the interactive whiteboard, discuss:

· Which castle was the strongest and the reasons the children gave for its strength;

· How they would make strong sand castles next time they are playing on a beach;

· The unfair elements in the test.
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