Lesson 3: Which makes most noise? 

Prior Knowledge / Work:
This lesson is an alternative to those suggested in the original QCA unit i.e. tests involving either rubbing rocks together or dropping water onto rocks to assess permeability. You could substitute either of those suggestions in this unit and include building materials made from quarried products in the testing procedure.

This lesson introduces children to the concept that noise can be a form of pollution and enables pupils to record the test results on an interactive whiteboard. 

Learning Objectives:
· To devise a test that assesses the noise made by rocks falling on different surfaces.

· To understand that noise can be a form of pollution and that the environment can be changed to reduce it.

· To assess the level of noise using a democratic process.

· To recognise unfair factors within the test.

· To know that people manage their environments to reduce noise pollution.

Subject Links:
· Other QCA science units, particularly 3C “Characteristics of Materials.” 

· Design and technology, evaluating processes and products plus knowledge and understanding of materials. (POS 3c, 5a)

· Geography, knowledge and understanding of environmental change and sustainable development. (POS 5a, 5b)

· ICT. Using an interactive whiteboard (POS 5b)
· Citizenship. Making decisions democratically (POS 2g, 5d)
Resources:

· Two similar shaped and sized stones or two half bricks.

· A small concrete slab or a collection of bricks arranged to simulate a horizontal solid rock surface.

· Appropriate surfaces onto which the stones can be dropped including a wooden board, plastic container, rubber backed carpet, metal biscuit tin, bucket containing soil etc.

· Interactive white board with worksheet 2 displayed.

· The Virtual Quarry 

Background Information:

Effects of Noise Pollution

The World Health Organisation suggests that noise can affect human health and well being in the following ways:
· Creating feelings of annoyance;

· Disturb sleep;

· Interfere with communication particularly listening;

· Interfere with learning;

· Cause anti social or aggressive behaviour;

· Cause hearing loss.

Reducing the effects of noise in the Quarrying Industry
Quarrying activities are potentially very noisy. The industry makes strenuous efforts to reduce the noise produced by its activity and mitigate the effects on workers and neighbours of the noise produced.
Protecting neighbours

The rock faces within a quarry can often provide a barrier to protect neighbours from noise pollution. Many of the potentially noisy quarrying operations such as crushing and sieving are carried out on the floor of the quarry to make use of the “rock face barrier.”

Noise baffles or screens are usually constructed around the perimeter of quarries. If there is sufficient space these can take the form of wide mounds built from top soil and quarry waste. These can be planted with native species to increase their noise screening effectiveness, act as a natural filter for quarry dust and provide a habitat for wildlife.

If space around the quarry perimeter is limited then noise limiting fences may be constructed.

Protecting neighbours and workers

Within the quarry many strategies are used to reduce the amount of noise produced. These include:

· Restricting the speed of vehicles by speed humps etc.

· Using noise absorbing rubber matting on the floor of rock transporting vehicles.

· Reducing the volume of audible vehicle alarms (reversing etc.) particularly at night.

· Using new sound absorbent materials in machinery such as screens and sieves. E.g. polypropylene. 

· Ensuring workers are properly protected from noise e.g. sound insulation in vehicle cabs and providing appropriate ear protection.  

About the test

The suggested test will help children:

· Recognise the sound absorbing qualities of some materials;

· Use comparison and simple benchmarking techniques; 

· Recognise obvious unfair elements.

The purpose of the test is to discover, in the context of a quarry, which surface reduces the noise pollution of dumping stones.

In each part of the test two fairly identical stones are dropped onto two surfaces.

One surface will always be a simulated “rock” surface made from a small concrete slab or collection of bricks. The other surface will vary and could be metal, plastic, wood, fabric, rubber paper etc. 

T he children compare the noise made on impact with both surfaces and record the results with “smiley” faces on an interactive whiteboard display. 

The “identical stones” could be replaced by half bricks if the former are too difficult to find.

It is best to test the different surfaces on the classroom floor rather than on a table. The latter may increase the volume of the sound and make comparison more difficult.

There are some spaces on the recording sheet for children to suggest other noise absorbing surfaces. Screwed up paper, fabric or sand could all be used.

The discussion about unfair elements in the test could include:

· The height from which the stones were dropped varied; 

· Inaccurate dropping so that the stone missed its target;

· The surfaces were of different shapes and sizes;

· Background noise interfering with the listener’s assessment.

Finally, as with the abrasion test in the original QCA unit, there are safety considerations:

· Sit the children well away from the place where the stones are dropped;

· A fall of 30 -50 centimetres produces sufficient noise and shouldn’t produce dangerous particles.

Activity:
Tell the children that together they are going to organise and take part in a scientific test about noise.

Explain and discuss:

· The term pollution (Something that accidentally spoils the space that humans or other animals live in.);  

· That noise can be a form of pollution;

· The effects of noise pollution.

Remind children of the activities seen in the Virtual Quarry in a previous lesson. 

Discuss which of the quarrying activities could cause noise pollution to neighbours and workers. All of the main quarrying the activities (drilling, explosion, excavation, transportation, crushing and sieving) have the potential to cause noise pollution.

Tell the children that:

· They can test the noise that quarried material makes when it is dropped on different surfaces;

· Different surfaces may make help to reduce noise pollution

Show the children worksheet 2 on the interactive white board.

Explain that they are going to:

· Drop two similar stones onto different surfaces. One stone will always be dropped onto the solid rock surface. The other surface will change.

· How the solid rock surface will be simulated i.e. bricks or concrete slab.

· Listen and compare the noise produced by each dropping stone.

Show and explain to the children demonstrating if necessary:

· The key and symbols on the worksheet;

· How each child can listen and then vote for the appropriate symbol after listening to each pair of sounds;

· On the interactive white board how the appropriate symbol can be dragged and dropped into the result section from the symbol bank.

Discuss why there are so many symbols in the symbol bank.

Test the suggested surfaces and record the results.

Ask the children to suggest two other surfaces that would make less noise pollution. Add their names to the result table and test them.

In the plenary discuss the results of the test and whether the test was fair.

Ask the children how they could improve the test.
Finally reshow the children the Virtual Quarry. 

Show and discuss how the neighbours and workers of the quarry are protected from noise pollution.
