Chi-Square Dizziness 					Name:     ANSWER KEY

Note: before you give this to students go over grid-in questions for them.
Useful websites are:
http://www.clearbiology.com/ap-biology-grid-in-questions-practice-worksheet/
http://www.clearbiology.com/wp-content/uploads/2013/05/Grid_in_Worksheet_Genetics_with_Answer_Key-JC.pdf
[bookmark: _GoBack][image: How to Answer the Grid-In Response on the AP Biology Test]
from: http://www.clearbiology.com/grid-in-response/

A pharmaceutical company was developing a drug to treat anxiety. They were interested if the drug caused dizziness as a side effect. They did a test on 1631 patients to see if different doses (amounts of the drug) caused patients to experience dizziness versus a placebo.  The data is displayed below.  You will be conducting a chi-square analysis on the data to examine the effect of the anxiety drug on patient’s dizziness.  Use an alpha-value of 0.05.  (Adapted from Pharmacology & Therapeutics 84, p127-135, 2008) 
	Dose (mg/day)
	Placebo
	150
	200
	300
	400
	450
	600

	# People Reporting Feeling Dizzy
	177
	245
	188
	275
	170
	326
	250

	Expected # People 
	233
	233
	233
	233
	233
	233
	233

	Chi-square values
	13.459
	0.618
	8.691
	7.571
	17.034
	37.120
	1.240



1. What is your null hypothesis? That the number of people reporting feeling dizzy for each treatment is statistically equal, any difference is due to random chance alone.
2. What are the degrees of freedom?  # Categories – 1= 7 -1 = 6
Answer (3) and (4) using the grid in forms below. Give answers to the nearest hundredth, 1/100.
3. What is the sum of Chi-squared value for this test? 
85.73 – answer should be filled into grid form
**note: Because in the question statement it says decimals are to the nearest hundredth, the student must give 85.73 as the answer. If the student puts 85.7 it is incorrect.  Also students should write in the answer and fill in the grid-in circles to receive full credit.
4. What is the critical value you are comparing your test statistic to?
12.59 – answer should be filled into grid form
	3.
 [image: ]
	4.
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	Level of Significance

	Degrees of
Freedom 
	0.95
	0.1
	0.05

	4 
	0.71
	7.78
	9.49

	5 
	1.15
	9.24
	11.07

	6
	1.64
	10.64
	12.59

	7
	2.17
	12.02
	14.07






5. What is the result of the test? (Reject or support the null hypothesis)
The test statistic (sum of chi-squares) is 85.73, which is larger than the critical value of a significance level of 0.05 and 6 degrees of freedom of 12.59, and so we reject the null hypothesis.
6. What do you conclude?
We conclude that the number of people reporting feeling dizzy for each treatment is not statistically equal, any difference is due to something other than random chance alone.
Extension:
We hypothesize that different doses (levels) of the drug have different effects on dizziness.
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