EXPLORATIONS IN EVOLUTION II
Observing an Instance of Evolution in AVIDA-Ed
Name: __________________________ Hr: ____

Background

Avida-ED is a program developed at Michigan State University for undergraduate biology courses to help students learn about evolution and the scientific method by allowing them to design and perform experiments to test hypotheses about evolutionary mechanisms using evolving digital organisms.
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In the Avida-Ed program, one can explore the evolution of populations of virtual organisms called Avidians.  The Avidians are similar to bacteria in that they inhabit a Petri dish and have a circular genome.  As living organisms, Avidians reproduce asexually and through random mutations can evolve the ability to metabolize particular nutrients found in their surroundings.  The most successful Avidians are those that reproduce quickly and evolve the means of taking advantage of all their environmental resources.  

Although the software was developed for college undergraduates, it is user friendly and beginning to be integrated into high school curriculum as a means of experimental exploration of evolution.  In this second activity, you will continue to familiarize yourself with the software, while observing and learning about evolving Avidians.
Materials

Computers
AVIDA-Ed Software

Objectives

· Students will become more familiar with Avida-Ed as they use it to model the process of natural selection.

· Students will demonstrate their understanding of how random mutation, phenotypic variation in fitness, gestation, and metabolic rate, heredity, and selection can lead to changes in the population of Avidians.

· Students will begin to analyze whether the Avidian environment is a simulation or an instance of evolution.

Assignment
1. Define the following terms with reference to their importance in the process of natural selection.


Random mutation – 

Phenotypic variation – 

Heredity –
Selection – 

2. Start AVIDA-Ed.  Then find @ancetor from within the Freezer window, and drag and drop it into the square Petri dish that inhabits the center of the screen.  

3. Then, Flip to the Environmental Settings and make sure that the parameters are set as follows:

a. Mutation Rate = 0.1%


b. Available Resources = all resources are checked


c. Pause Run = is set at 100 updates
4. Flip back to Petri Dish, and start the experiment.  When it reaches the 100th update and stops, record the population size and the number of Avidians that can perform the not, nan, and, orn, oro, and ant functions in the table that follows.  When complete, Export and Save the Petri Dish Graphic, naming it 100update.
5. Flip to the Environmental Settings and change the Pause Run to 200, un-pause the experiment, and when it pauses record the data again.  Continue pausing at intervals 300, 400, 500, 600, 700, 800, 900, and 1000 updates, record the population data for the each, and be generally aware of the changes in metabolic rate, fitness, and gestation for your population of avidians.  Export and save Petri Dish Graphics for each update as well.
Table 1

	Updates
	Population Size
	Not
	Nan
	And
	Orn
	Oro
	Ant
	Nor

	100
	
	
	
	
	
	
	
	

	200
	
	
	
	
	
	
	
	

	300
	
	
	
	
	
	
	
	

	400
	
	
	
	
	
	
	
	

	500
	
	
	
	
	
	
	
	

	600
	
	
	
	
	
	
	
	

	700
	
	
	
	
	
	
	
	

	800
	
	
	
	
	
	
	
	

	900
	
	
	
	
	
	
	
	

	1000
	
	
	
	
	
	
	
	


6.  You may have noticed that Avida presents information on a number of variables while the experiment is running.  Explain how each of these variables is important in the evolution of the Avidians.
Metabolic Rate – 

Fitness – 

Gestation Time -  
7. Graph the data that you collected in the most appropriate manner.  The axes are the number of updates and the number of individuals performing a given function (you figure out which goes where and label them).  Make sure that you think of a distinct way to differentiate between the 7 functions (color maybe), and make a key.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


8. From your observations of the Avidian population, does it appear that they are evolving?  Support your reasoning with specific statements that reference terminology that you defined in questions 1 and 2.
9. If the Avida-Ed software simulates evolution, what would you expect to happen if you started again with the same parameters and re-ran the experiment?  Explain your reasoning.
10. Re-run the simulation placing the @ancestor Avidian in the center of the Petri Dish and pausing the run every 100 updates (If you want extra credit, collect data like you did previously and figure out an appropriate way to graphically compare this new data set to your previous data set).  Otherwise, just compare the images of the Avidian populations that you observe to those pictured below.  What conclusions can be made about the regarding the software and the process of evolution in general based on your comparisons (cut and paste your images into a document, resize them to be 1.5 inches in height, print, and attach them to your assignment).
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For those that don’t want to have students re-run the experiment, I have collected a sample of data for the functions and time frame of the experiment previously performed by the students (this data is the data associated with the images presented previously).
	Updates
	Population Size
	Not
	Nan
	And
	Orn
	Oro
	Ant
	Nor

	100
	314


	16
	0
	0
	0
	0
	0
	0

	200
	1375


	453
	100
	0
	100
	0
	0
	0

	300
	2459


	1038
	449
	0
	800
	0
	0
	0

	400
	3191


	1676
	1043
	1
	1629
	6
	0
	0

	500
	3515


	1978
	1514
	0
	2157
	4
	0
	0

	600
	3574


	2120
	1671
	3
	2328
	38
	0
	0

	700
	3579


	1753
	1292
	9
	1904
	594
	1
	447

	800
	3568

	1346
	800
	57
	1282
	1222
	0
	1074

	900
	3570

	1012
	562
	78
	904
	1750
	22
	1564

	1000
	3577

	953
	462
	101
	985
	2018
	43
	1807


PAGE  
6

