Investigating Skin Structure and Function
Cross-section of the skin:
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A large proportion of the subcutaneous tissue of the skin consists of fat cells. The prime function of this layer of fat is insulation. Animals that have in very cold environments will have a much thicker layer than those living in hot climates.

This experiment investigates the insulating effect of oil:

Aim: To investigate whether a layer of oil reduces heat loss from hot water.

Hypothesis: I think adding a layer of oil to the surface of a beaker of hot water will cause the water to lose heat more/less* than a similar beaker without a layer of oil. *(choose one of the two words to add here)
Method:
1. Read the instructions below and prepare a results table in which to record your measurements.

2. In one 250cm3 beaker pour 75cm3 of hot water from a kettle.

3. Add a thermometer and wait until the water has cooled to 80oC. Once it has reached this temperature start a stop clock and record the temperature every 30 seconds for 5 minutes.

4. In the second beaker again add 75cm3 of hot water from a kettle and add a thermometer. Wait until the water has cooled to 80oC. Immediately add 5cm3 of cooking oil using a syringe (this ensures the oil can be added quickly) so that the oil floats on the surface. Start the stop clock and record the temperature 30 seconds for 5 minutes.
5. Plot a graph to show the cooling curves of your two experiments (you can use the same axis and plot both sets of results on the same graph. 
Y axis = temperature/ oC and X axis = time/minutes
Also calculate the overall temperature drop for each experiment and display this result in a barchart with the Y axis = Total change in temperature and the X axis = “with oil” and “without oil”

Obtaining reliable results:

In order to make your results reliable you should repeat the experiment (usually three repeats are best). If you do this then you can calculate the average temperature for each stage of the experiment and only plot the average cooling curves and average total change in temperature in your graphs.

Writing your experiment up:

Your write up should include your aim, hypothesis, method, results table, graphs, conclusion and evaluation. 
For your conclusion discuss the overall patterns and trends in your data and comment on any results that maybe error. Then use scientific knowledge to explain your results, you may need some information from physics here, e.g. about conduction, radiation, insulation and heat loss. You should also explain the significance of your results in biology (for example commenting on the use of a fat layer in skin). Finally you should refer to your hypothesis and state whether you think your results are accurate and reliable enough to prove or disprove your hypothesis. 
Your evaluation should discuss the techniques used in this experiment, any faults that might have affected your results and made them less reliable. You should then suggest how you would improve the experiment in order to correct these faults.
Extension work/Homework

Extending your experiment: 

Write a plan that would investigate the insulating effect of different amounts of oil on the water surface. Design a table of results to go with your plan.
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