21S BISC208 Lab 6 – Analysis of Daphnia heart rate experiment (9.5 pts)

1. Carry out a paired t-test following the procedure above for the three comparisons listed in the table below. Record your p-values in the table below. (1.5 pts)
	Paired t-test results

	Comparison
	P-value

	Baseline vs. 15 min
	0.037 

	Baseline vs. 30 min
	0.028 

	15 min vs. 30 min
	0.04 



2. Explain why a paired t-test is used for this comparison rather than an unpaired t-test. (1 pt)

This is because the sets of data are from the same person under different conditions. A paired t-test is used when comparing data sets that are from the same set of individuals whereas unpaired test is used on different individuals.

3. Summarize and explain the results of the experiment - what happened to the heart rate over time? Were the differences in the means statistically significant? (2 pts)

At the beginning of the experiment there is a 37%. Chance that the chemical is not the cause of change in heart rate where as this percentage decreases with increase in time. When the time 30 and 20 minutes are compared, the percentage is higher. The fact that this percentage is below 50% means that it is statistically significant.

4. Describe two features of Daphnia’s anatomy and/or physiology that make them useful as study subjects (model organisms). (1 pt)

Daphnia has a heart similar to that of humans and  is an ideal system for studying multiple stressors because of its short generation time, well-studied ecology and evolutionary history.
	
5. Propose a future experiment that could be conducted to further explore the effect of chemicals on the heart rate of Daphnia. Explain what further information could be gained from this experiment. (2 pts)

An experiment using caffeine and ethanol and their effects on the heart rate per minute of Daphnia, to determine the effects of caffeine and ethanol on its heart beats per minute. Ethanol has a depressing effect on the heart rate of Daphnia whereas caffeine 	increases the heartbeat.

6. Next, write a hypothesis with justification for your proposed experiment (see explanation below). You will need to find at least one reputable source to back up the justification for your hypothesis and you will need to cite this source (tell the reader where you found the information). Do not include direct quotes from your source – instead you should paraphrase the information.Search on the UD library page to find a good scientific source (you may be asked to log in with your UD credentials to access certain sources – see this page for help https://library.udel.edu/services/connect/proxy-faqs/) (2 pts)

In this experiment, the hypothesis is that the heart beats per minute in Daphnia will increase with addition of caffeine whereas adding ethanol will decrease its heart beat (Jones).

Explanation of a hypothesis: Say that you are going to conduct an experiment to test whether the amount of food a dog eats is related to its size. Your hypothesis should be more than a prediction (“bigger dogs will eat more food than smaller dogs”). It should be justified using scientific reasoning, and may be something like “The amount of food a dog eats depends on its size. Bigger dogs will eat more food than smaller dogs because bigger dogs are made up of more cells than smaller dogs and therefore have higher metabolic needs.” There is no set formula for writing a hypothesis, but it must have justification based on scientific concepts and reasoning. 
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