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Analysing the Bacterial Levels in Different Clothing Materials
Teacher Notes:

This lesson follows on well from the lesson where students designed experiments to test the effectiveness of different clothing.  
Learning objectives:

· Students should become familiar with aseptic techniques

· Students should be able to identify different bacteria and analyse bacteria on agar plates to compare the levels of bacteria present in the different layers of clothing
Resources:

· A range of clothing which has been worn – ideally the clothing should have been worn for the same amount of time etc. (see lesson plan on designing an experiment).

· Ice cream tubs

· Measuring cylinders

· Bunsen burners

· Ethanol

· Inoculating loops

· Agar plates

· Incubator

Suggested Starter Activity:

· Students should suggest/recap the three properties that are most important for clothing to have in Antarctica. They should rank them in priority order and be ready to justify their choices to the rest of the class. Examples include:

· Thermal properties

· Moisture wicking ability

· UV resistance

· Ability to resist smell & the build-up of bacteria
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Main Activity:

· If the design experiment lesson has not been carried out, the PowerPoint slides could be shown on my clothing experiments in Antarctica. This could include a discussion of the presence of silver nanoparticles, which are now impregnated in some socks to kill the bacteria which cause smell
· Go through the procedure of aseptic techniques with the students, detailed below
· Students should take their piece of clothing and wash in a known volume of water.  If socks are used, the whole sock can be washed in 500cm3water. If larger pieces of clothing are used, the garment can be cut so that students have a known area (the area should be the same for all pieces of clothing each group tests)
· The students should use their hands to mix the clothing thoroughly with the water, so any bacteria is transferred from the clothing to the water
· A serial dilution should then be carried out: the dirty water should be diluted with distilled water in a 1:100 ratio three times.
· An inoculating loop should be dipped in the ethanol then placed in a Bunsen flame to sterilise it.
· 1ml of the now-diluted dirty water should be squirted onto an agar plate using a pipette and the inoculating loop should be gently used to spread it around the surface of the agar plate (the lid should be removed as little as possible during this process)
· The lid of the agar plate should be closed and held in place with two small pieces of tape at opposite sides of the agar plate (tape should not be used to seal the whole plate as oxygen needs to be able to reach the bacteria on the agar). 
· This should be repeated for all the different types of clothing
· The agar plates should be labelled and placed in an incubator at 37(C for at least three days
Plenary:

· Cut and stick on aseptic technique
· Extension: Students should highlight areas in the experiment that could have caused their samples to become contaminated

Next lesson:
In the next lesson, the students should compare the levels of bacterial levels on the different plates.  They could count the number of colonies, identify the colonies, and work out the % cover of bacteria on the agar plate. These should be compared for the different clothing samples, which will allow a conclusion to be drawn as to which clothing resists the growth of bacteria most effectively.
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