The Probability of Medical Testing

I. Identifying Desired Results
A. Content Standards
  

1. Probability

a. The counting Principle

b. Tree diagrams

2. Mathematical communication

3. Problem Solving

B. Overarching Questions

1. How can we communicate real world problems mathematically?

2. How can we increase students’ ability to participate in mathematically rich conversations?

C. Student Objectives 

1. Objectives the students will need to KNOW/UNDERSTAND
a. Terminology including prevalence, specificity, sensitivity.

b. Manipulation of decimals

2. Objectives the students will need to be able to DO
a. Construct a response such as an essay or report to communicate mathematical understanding gained during this unit.

b. Experiment with probability and construct diagrams to show relationships.

c. Demonstrate an understanding of medical testing through running theoretical simulations. 

II. Acceptable Evidence
A. Assessment 

1. Traditional Assessment
If your students are unable to do basic decimal addition, multiplication and division, you may want to construct a small lesson and assessment.

2. Authentic Assessment
a. Students should demonstrate what they have learned by writing a synopsis of their learning.

b. Students should also demonstrate acquirement of skills by being able to project the solution to similar problems.

B. Other Evidence

1. Students will work cooperatively in small groups

III. Planned Learning Experiences and Instruction
A. Traditional Instruction

1. If your students need a refresher on how to manipulate decimals, a brief course of review may be necessary.

2. Play a short game with pop up boards or MATHO to allow students to experience multiplication of decimals

B. Discovery Learning  

1. Allow students to discover or rediscover the use of tree diagrams see pizza party

2. Allow students to discuss why 0.5 x 0.7 = 0.35 and not 3.5

C. Mathematical Modeling 

D. Oral/written report summarizing what they’ve learned.  

	LESSON PLAN FOR: 

Discovering Tree Diagrams
	DATE:

	OBJECTIVES/STANDARDS:

Understanding prevalence, sensitivity and specificity.
	ANTICIPATORY SET:

Students do have knowledge of medical test results and percent.

	MATERIALS:

1. Index cards

envelopes

3. paper, pencil chalk

Kisses, two kinds

	PROCEDURES:

1. Students will be given an envelope containing an index card with a plus or a minus on it.  Separate the two groups.  Tell the positives they have tested positive for math-itis, a serious condition whose first recorded case was Archimedes. (You may want to tell the story of his death) Predetermine what results you want to have. (A class of 25 might have 12 positive)

2. Talk about prior knowledge of positive test results (example: strep, pregnancy, cancer, or many blood tests).  Discuss if the doctor must always use these test results.

3. Have students devise a way to describe who tested positive and who tested negative.  (You may suggest that they come up with three, a verbal answer, a pictorial or graphic reply, and ratio or percent.)  Have students write some these on the board in 6-8 in print.  Discuss if the different representations mean the same thing.

4. Hand out a prevalence indicator.  A suggestion might be unwrapped Hershey Kisses® one with a nut or other filling and one plain chocolate. Have the kisses divided into two groups one for the positive patients one for the negative patients.  Instruct students not to eat until told.  On the positive tray have 4 with marker (nuts).  On the negative tray, have one marker.  Allow students to bite into kisses.  Explain that the ones with almond are the real math nuts.  Have these students raise their hands.

5. Work with the models the students have come up with and discuss how you might portray this new twist.

6. Have students write about these results.  Have them do a paper of disease and lab tests with varying specificity and sensitivity.

	LESSON EVALUATION:


	ASSIGNMENT: Using Excel spread sheet given by Dr. Kehle have students find the cheapest over all cost of medical testing that is precise.  I use Each number in the 0-25 range is its cost 5 specificity = $5 26-60 is double 61-75 is triple and 75-95 is 5 times
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