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Using a choice chamber to investigate animal responses to stimuli

The purpose of this activity is:

· to understand how to set up a choice chamber

· to use a choice chamber to observe and investigate animal responses to stimuli

· to analyse the data collected to determine significance

Procedure 

SAFETY:

Follow good hygiene procedures during and after handling invertebrates. Ensure you know the hazards when handling drying agents or other chemicals. If using a pooter to collect small invertebrates, ensure the mouthpiece has been disinfected and that you dispose of it after use, or leave it to be disinfected before re-use.

Preparation

a Set up the choice chamber: Place any chemicals or materials required to generate a condition gradient in the bottom layer of the chamber. Place the permeable platform on the bottom layer. Place the lid or cover on top of the platform. Leave to equilibrate if possible before introducing invertebrates. Introduce invertebrates through a hole in the centre of the lid or cover if possible, or in a way that does not favour one end of a condition gradient.

Investigation 1

b How do groups of invertebrates respond to a humidity gradient? 

· Record the final positions of 10 invertebrates after 10 minutes in a choice chamber covered to exclude light and with no humidity gradient. 

· Rotate the upper part containing the animals through 180°, disturb the animals gently into movement then leave for 10 minutes before recording positions again. Collate class results to make a statistical analysis. 

· Remove the upper part containing the animals. Fill one half of the lower part with water, or place a sponge/ cotton wool/ filter paper soaked in water in the section. Place a drying agent such as anhydrous calcium chloride, or self-indicating silica gel in the other half. 

· Replace the upper half and check the humidity by inserting pieces of cobalt chloride paper through holes on each side. Remove the cobalt chloride paper. 

· Cover the chamber to exclude light as before and record the distribution of the beetles after 10 minutes. 

· Rotate the upper part through 180°, check that the humidity gradient is re-established and repeat the observations as before. Pool the class results as before. 

· Return the animals to their culture after use.

Investigation 2

c How do individual invertebrates respond to humidity?

· Collect 10 unused invertebrates and set up a choice chamber with water and a drying agent as above. Leave for 5 minutes to equilibrate. 

· Place one beetle or woodlouse in the chamber, start a stopclock and map the animal’s movements by tracing on the lid with a suitable felt pen or wax pencil. If your pen will make permanent marks on the lid, use a sheet of perspex or OHP acetate fixed to the choice chamber. Put a cross on the trace at 10 second intervals. Continue for 1-2 minutes. Trace the map onto paper and remove the animal. 

· Repeat with other individuals, ensuring that none is used more than once and they are started alternately on the dry and humid sides of the chamber. 

· For each environment (dry or humid) calculate the mean speed of the animal (in cm per second or metres per second) and the mean number of turns made per metre travelled. 

· Return the animals to their culture after use.
Questions

1 What hypothesis are you testing?
2 What is the result of your investigation?
3 How will you analyse your data?
4 What has your investigation told you about the responses of the invertebrate you were working with?

Answers

1 Students should prepare a hypothesis to test. This is likely to be a ‘null hypothesis’ – that the organism under test shows no preference for one end of the condition gradient established. While looking at individuals, the hypothesis may be that the organism is more active, or turns more, in the conditions it does not prefer.
2 The result of the investigation is the data describing the positions of the organisms in each situation, or the activity of individuals.
3 Compare the final results with a null hypothesis using a Χ2 (chi-squared) test.
4 This will depend on the hypothesis and the results.
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