HIV Testing and Mandatory Medication

You are on an analyzing committee that has been hired to give advice to the Center for Disease Control (CDC).  

Background:  HIV testing is beginning to be routine for all pregnant women.  There is even some talk of making it a mandatory test.  If a pregnant woman tests positive for HIV, she is pressured into taking the drug AZT, which is supposed to reduce the risk of transmission to the child at birth.  She may be encouraged to have a cesarean, she will be told not to breastfeed and she may be legally required to give her child pharmaceutical drugs as well.  However, the drugs are dangerous as they specifically prevent the formation of DNA chains, which could damage a growing fetus or child.  If a woman refuses treatment when she has a positive result on her test, she may be taken to court to be forced to use the medications.

Data:  

Of 100,000 people tested, these were the results:

	
	HIV infected
	Not HIV infected

	Positive Results
	495
	995

	Negative Results
	5
	98,505


Question: If pregnant women or people in general, are required to take these tests, how likely is it that they actually have the disease if they test positive?  Based on your findings, what would your advice be to the CDC (Center for Disease Control) be in regards to making people take the medication?  

To be turned in:

You must create a presentation that you would make to the CDC. It may be on poster-board, on a printed Powerpoint presentation, given as a paper (don’t forget your visual aides!), etc.  In this presentation you will included 

· the information you are given, 

· what assumptions you make, 

· what your goals are, 

· the math you used (show all of your steps and explain why you did what you did), and 

· what your conclusions are. 

If you use any graphs or charts or drawings, make sure you include them.  Visual aides are a must in presentations.  Be prepared to share your findings with the class.

HINT   The following questions may help in your problem solving, but are not a requirement:

· What is the prevalence of HIV in the population?   That is, what percent of the population has the disease?

· What is the probability of getting a positive result if you have the disease? This is called Sensitivity.

· What is the probability of getting a negative result if you don’t have the disease?  This is called Specificity.

· If you get a positive on the test, what is the probability you have the disease?

· If you get a negative on the test, what is the probability you don’t have the disease?

Grading criteria:

	
	(15pts)
	Working as a group

           15pts – all students working

           10pts – students working but off-task talking

            5pts – not all students working on the problem

             0pts – the group is not working as a group

	
	(5pts)
	Typed work including:

     the restraints you are given

            5pts – restraints are stated

             0pts – restraints are not stated

	
	(5pts)
	     what assumptions you make

            5pts – assumptions are stated

             0pts – assumptions are not stated

	
	(5pts)
	     what your objectives are

            5pts – objectives are stated

             0pts – objectives are not stated

	
	(30pts)
	     the methods (describe and show them well!!)

           30pts – Clearly shows and explains every step

           20pts – Shows every step but not as well described

           10pts – Shows some steps

             0pts – Methods not shown

	
	(15pts)
	     Conclusions (what advice you give the companies)

           15pts – Clearly states conclusion and conclusion is correct

           10pts – Clearly states conclusion but conclusion is incorrect

            5pts – Conclusion not clearly stated (correct or incorrect)

             0pts – No conclusion

	
	(25pts)
	Presentation to the companies

           25pts – Presentation was well thought out and presented

           15pts – Presentation was not clear or well stated 

           10pts – Not all of the group knew what was going on

            5pts – Poor presentation

             0pts – No presentation


	
	
	Score out of 100pts


HIV Testing and Mandatory Medication

teacher notes

Suggested lesson outline:
1. Handout out worksheet

2. Describe the problem

3. Discuss teacher expectations

4. Put students into groups

5. Let students work in groups

6. Students come up with write up

7. Student presentations

This lesson should take 1-2 days depending on how long your period is.

Background of students:

I will be using this with my Discrete mathematics.  My students will have completed a unit on probability and thus will be familiar with tree diagrams, basic probability, and conditional probability.  

If students get stuck, making a tree diagram.  Further help might to suggest they find the probability of each branch and each intersection.

Students are to analyze the data and come to some sort of conclusion on making people who may not be ill, take potentially dangerous drugs.

Below is some of the math involved in this project.
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