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Lesson Summary: This is an activity meant to demonstrate to students how mathematicians model the population growth of the HIV virus.  Students will first be introduced to the concept of population growth models, and how they are being used with the HIV virus in a PowerPoint presentation.  Students will then make their own population growth model by modeling with their class a population of bunnies and wolves, where wolves eat bunnies and both species reproduce.  Students will graph this population model over time, and then make a conjecture for what would happen under different starting conditions.  Students will test their conjecture in groups.


Subject: 

Math: Numbers and Operations, Problem Solving, Connections, Reasoning and Proof, Representation.

Grade Level: 

· Target Grade: 6  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· colored Pencils
· (optional) yarn or string
· CO Math 1 Worksheet for each student
· (optional) copies of  CO Math 1 Handout
· Population Growth and the HIV Virus PowerPoint.  

Lesson Plan: 
· To begin this activity, the teacher should show the students the CO Math 1 PowerPoint.
· The teacher should then show students the Population Growth and the HIV Virus PowerPoint.  This PowerPoint goes into some of the mathematics behind the HIV virus, and demonstrates to students how mathematicians are involved in helping treat AIDS today.  The last slide of the PowerPoint will lead the students into the activity, a population growth experiment where students will mimic a population of bunnies and wolves.  Modeling this population growth function will show students an applicable example of how mathematicians are modeling the population growth of the HIV virus.
· After the PowerPoint is complete, the teacher will hand out a copy of CO Math 1 Worksheet to each student.  The teacher will then select two students out of the class, and will tell the class that these two students will be “wolves.”  The teacher will then select six more students from the class, and tell the class that these six students will be “bunnies.” The wolves and bunnies should all stand up.
· (Optional) If the teacher desires, he or she can make copies of the CO Math 1 Handout, and use these pages along with string to make “Bunny” and “Wolf” signs for students to wear around their neck.
· The teacher will explain that students will fill in the population of wolves and bunnies at the end of each round in the table on their CO Math 1 Worksheet.  The teacher will instruct students to fill in a “2” for wolves, and a “6” for bunnies at “Time 0”on their table.

· The teacher will then explain that during each round of the game, each wolf selects one bunny to eat.  If a student gets eaten, he or she must sit down.  After both the wolves eat a bunny, the wolves and bunnies then reproduce.  Each bunny will select one classmate who is sitting down to be their offspring, and each two wolves will collectively select a single classmate who is sitting down to be their offspring (bunnies reproduce faster than wolves).  Any wolf that does not have a bunny to eat immediately dies.
· If you don’t have enough students in the class to represent all the bunnies and wolves needed for this activity, you can either modify the starting number or draw additional wolves and bunnies on the board. 
· Students should record the number of wolves and bunnies present at the end of this round in the “Time 1” row.
· Students will play 7 rounds and continue to fill out their table, which should look as follows at the end of the simulation:

	Time
	Wolves
	Bunnies

	0
	2
	6

	1
	3
	8

	2
	4
	10

	3
	6
	12

	4
	9
	12

	5
	13
	6

	6
	9
	0

	7
	0
	0


· The explanation for each round is as follows:

Round 0: The game begins with 2 wolves and 6 bunnies.
Round 1: Each of the 2 wolves eats 1 bunny, leaving 2 wolves and 4 bunnies.  Then the two wolves reproduce, producing a third wolf.  Each of the 4 bunnies reproduces, making 8 bunnies.  Thus Round 1 ends with 3 wolves and 8 bunnies.

Round 2: Each of the 3 wolves eats a bunny, leaving 3 wolves and 5 bunnies.  Then the three wolves produce 1 additional wolf as offspring, and the 5 bunnies produce 5 more bunnies as offspring.  Thus Round 2 ends with 4 wolves and 10 bunnies.

Round 3: Each of the 4 wolves eats a bunny, leaving 4 wolves and 6 bunnies.  The 4 wolves are then able to produce two offspring, one for each pair of wolves.  The 6 remaining bunnies produce 6 additional offspring.  Thus Round 3 ends with 6 wolves and 12 bunnies.

Round 4: Each of the 6 wolves eats a bunny, leaving 6 wolves and 6 bunnies.  The six wolves then produce 3 more wolves, and the 6 bunnies then produce 6 more bunnies.  Thus Round 4 ends with 9 wolves and 12 bunnies.
Round 5: Each of the 9 wolves eats a bunny, leaving 9 wolves and 3 bunnies.  The 9 wolves then produce 4 offspring, and the 3 bunnies produce 3 offspring.  Thus Round 5 ends with 13 wolves and 6 bunnies.

Round 6: Six of the 13 wolves have a bunny to eat, but the other 7 do not have a bunny to eat, so they immediately die, leaving 6 wolves.  No bunnies remain.  Then the 6 wolves produce 3 more offspring.  Thus Round 6 ends with 9 wolves and 0 bunnies.

Round 7: None of the wolves have any bunnies to eat, so they immediately die off, leaving 0 wolves and 0 bunnies.

· As the class goes through each round, the students should be filling in the table on their CO Math 1 Worksheet.  The students will then use the information from this table to make a line graph of the population of wolves and bunnies over time on their worksheet.  Students can work in groups to get help from their classmates if desired.  Making the graph may be a little difficult for students because it involves making two separate different-colored lines on the same plot, one line for the population of wolves, and one line for the population of bunnies.  Their plot should look like this:
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· Students will then make a conjecture on what would occur if they started with 2 wolves and 10 bunnies, and then try to figure this out in groups, by making another table on a separate sheet of paper.  The answers for this table can be found on the Answer Key for this mini-module.
· Once the students have completed this activity, the teacher may want to relate the predator-prey system the students just explored back to the model in the Population Growth and the HIV Virus PowerPoint, which relates the concentration of HIV virions to the concentration of helper t-cells.  Discuss with the students how the predator prey model is similar and different from the HIV model.

Lesson Extensions:

· After the students work in groups to figure out what happens with an initial population of 2 wolves and 10 bunnies, you can have them get on the computer, and make a double line graph of their results in Excel.

References:
· “Mathematical Analysis of  HIV-1 Dynamics in Vivo,” SIAM Review, Volume 41, No. 1, pages 3-44
TEKS:

6.1 (C) Represent real-life situations with integers

6.10 (D) Collect, organize, display, and interpret data to solve problems

6.11 (A) Identify and apply mathematics to everyday experiences 

6.11 (D) Select appropriate tools to solve problems

6.12 (A) Communicate mathematical ideas using words, graphs, models 

6.13 (A) Make conjectures from patterns or sets of examples and non-examples 

6.13 (B) Validate conclusions using mathematical properties and relationships 
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