Pom-Pom Natural Selection Activity

Teacher’s Guide

This classroom activity models natural selection. It also demonstrates varying results based on the rules of probability.   The student data sheet may be modified into a formal lab write-up.

As models, the following activities substitute some materials but are made to represent a real concept.  If students have not worked with models, briefly brainstorm known examples (i.e. depiction of atom; a water cycle poster; an ecosystem diorama; a model airplane)

If the topic of natural selection has not already been introduced to students, define the term for students (“the process by which individuals that are better adapted to their environment survive and reproduce more successfully than less well adapted individuals do; a theory to explain the mechanism of evolution”) and give several real-life examples (i.e. Darwin’s finches, peppered moths, anti-bacterial-resistant bacteria).  State that camouflage is the adaptation (“a trait that helps an organism to survive and reproduce”) represented in these models.  

First, a hands-on lab is used.  Each pair of students has a cup of pom-poms of three different colors, a felt background the same color as one of the pom-pom colors, and a data/questions packet.   The teacher and a student volunteer demonstrate the procedure, then students follow the same steps:

1)   Write a hypothesis for which color will survive the most after 4 trials.

2) Place 3 each of 3 different colors of pom-poms, for a total of 9, on your background.  Fill in the pom-pom colors in the “Hands-on Model” data table.

3) Partner 1 turns his or her back to the pom-poms, while Partner 2 mixes up the pom-poms.  

4) Partner 2 says “Hunt!”, and Partner 1 turns to the pom-poms and takes the first pom-pom he or she sees.   

5) Repeat steps 2 and 3 for a total of 4 “hunts”.   Record the numbers of remaining pom-poms in the “Population after hunting” column for round 1.

6) Double the number of remaining pom-poms on the background, and record the new numbers in the “Population after reproducing” column for round 1.  

7) Repeat steps 2-5 for three more rounds.

8) Put materials away.

9) Make a line graph of all three colors’ “Population after reproducing” data vs. time.

10) Respond to the Analysis and Discussion for the Hands-on Model.

The teacher and students discuss the answers, emphasizing what makes the model realistic (that pom-poms blending in with the background survive the most) and what makes the model unrealistic (pom-poms aren’t alive; there are more variables involved for a living organism than just color)

Next, pairs of students use an applet from AgentSheets to observe and modify a computer-based replica of the same lab.  The teacher shows and explains the parallels to the hands-on lab just completed, and explains that a computer allows us to complete more rounds and observe more possible changes in a shorter amount of time.  The teacher also explains that the probabilities in the computer version are based on common results in the hands-on lab.  A review of probability may be necessary to explain why repeats of an experiment can give different results each time.

Student pairs follow the procedure below:

1) Click “step” 4 times to simulate 4 hunts.  In the “Original Computer Model A” data table, record the numbers of pom-poms in the “Population” column for round 1.  Repeat for a total of 4 rounds.  Then click “reset”.

2) Answer Analysis prompts 1-3 for the Original Computer Model.

3) Repeat the computer model 2 times, recording results in “Original Computer Model B” and “Original Computer Model C” data tables.  Respond to Analysis prompt 4 for the Original Computer Model

4) Change at least one of the probabilities by typing in a number between 0 and 100 in the “death chance”.  

5) Use your new model to get three new sets of data (4 rounds each).  Record the results in the “New Computer Model A”, “New Computer Model B” and “New Computer Model C” data tables.

6) Respond to the remaining Analysis and Discussion prompts.

Remove this description and print the Student Activity Sheets below to distribute to the students, along with their materials.

------------------------------------------------------------------------------------------------------------

Pom-Pom Natural Selection Modeling Lab

Purpose

Use different types of models to demonstrate natural selection within a population.  
Interpret and modify a computer model to observe effects of probability.

Materials


Supply of green, red, and purple pom-poms

1 sheet of green felt or paper

Computer with “Pom Pom Natural Selection Applet”

Procedure

Part I: Hands-on Model

1)   Write a hypothesis for which color will survive the most after 4 rounds.

2) Place 3 each of 3 different colors of pom-poms, for a total of 9, on your background.  Fill in the pom-pom colors in the “Hands-on Model” data table.

3) Partner 1 turns his or her back to the pom-poms, while Partner 2 mixes up the pom-poms.  

4) Partner 2 says “Hunt!”, and Partner 1 turns to the pom-poms and takes the first pom-pom he or she sees.   

5) Repeat steps 2 and 3 for a total of 4 “hunts”.   Record the numbers of remaining pom-poms in the “Population after hunting” column for round 1.

6) Double the number of remaining pom-poms on the background, and record the new numbers in the “Population after reproducing” column for round 1.  

7) Repeat steps 2-5 for three more rounds.

8) Put materials away.

9) Make a line graph of all three colors’ “Population after reproducing” data vs. time.

10) Respond to the Analysis and Discussion for the Hands-on Model.

Part II: Computer Models

1) Open “Simulation Property Editor”, from which you will record data after each round of 4 steps.

2) Click “step” 4 times to simulate 4 hunts and the resulting deaths and reproduction.  In the “Original Computer Model A” data table, record the numbers of pom-poms in the “Population” column for round 1.  Repeat for a total of 4 rounds.  Then click “reset”.

3) Answer Analysis prompts 1-3 for the Original Computer Model.

4) Repeat the computer model 2 times, recording results in “Original Computer Model B” and “Original Computer Model C” data tables.  Respond to Analysis prompt 4 for the Original Computer Model

5) Change at least one of the probabilities by typing in a number between 0 and 100 in the “death chance” box in the Simulation Property Editor.  

6) Use your new model to get three new sets of data (4 rounds each).  Note: you will need to re-type your changes after each time you click “reset”.  Record the results in the “New Computer Model A”, “New Computer Model B” and “New Computer Model C” data tables.

7) Respond to the remaining Analysis 
Part III: Conclusion based on both Part I and Part II


1) Respond to the Discussion questions.

Hands-On Model

Hypothesis

Results

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 hunts
	Population after reproducing
	Population after 4 more hunts
	Population after reproducing
	Population after 4 more hunts
	Population after reproducing
	Population after 4 more hunts
	Population after reproducing

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Analysis

1.   Which color pom-pom survived the most?

2. Which color pom-pom best matched the background?

Discussion

3. Which changed throughout the model: the color of individual pom-poms OR the number of different colors in the population?  

4. Did natural selection occur in this pom-pom population?  Explain.

5. Predict what might happen to this pom-pom population if you did 40 rounds.

6. Predict what might happen if you started over and did 4 new rounds.

7. How realistic do you think this model for natural selection is?  Explain.  

Original Computer Model

Results

Trial A

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 steps
	Population after 

4 more steps
	Population after 

4 more steps
	Population after 

4 more steps

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Analysis 

1. Which color pom-pom survived the most?

2. Which color pom-pom best matched the background?

3. Describe a similarity and difference between your results for the Hands-on Model and Original Computer Model A

Trial B

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 steps
	Population after 

4 more steps
	Population after 

4 more steps
	Population after 

4 more steps

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Trial C

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 steps
	Population after 

4 more steps
	Population after 

4 more steps
	Population after 

4 more steps

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Analysis

4. Describe a similarity and difference among your results for the Original Computer Model Trials A, B, and C

New Computer Model

Results

Trial A

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 steps
	Population after 

4 more steps
	Population after 

4 more steps
	Population after 

4 more steps

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Trial B

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 steps
	Population after 

4 more steps
	Population after 

4 more steps
	Population after 

4 more steps

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Trial C

	
	Round 1
	Round 2
	Round 3
	Round 4

	Pom-pom color
	Population after 4 steps
	Population after 

4 more steps
	Population after 

4 more steps
	Population after 

4 more steps

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Analysis

1. Which color pom-pom survived the most?

2. Which color pom-pom best matched the background?

3. Describe a similarity and difference among your results for the Original Computer Model and the New Computer Model.  

Discussion

1. Which model best supports your hypothesis?  Restate your hypothesis and state the model and results.

2. In which model or models did natural selection occur?  What evidence do you have?

3. When you changed the probability of being killed, did it make your model more or less realistic?  In what way?

4. What is a value of doing more than one trial of an experiment?  Use at least one example from this lab.

5. What is a question you still have about natural selection, and what is a way it might be answered?

6. What is something else you would like to try, or something you would like to add to, any of the models from this lab?

