EXPLORATIONS IN EVOLUTION I
Introduction to 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 first activity, you will familiarize yourself with the software.  Hopefully in doing so you will enjoy yourself enough that you begin to form your own questions and hypotheses regarding the evolution of Avidians.
Materials

Computers
AVIDA-Ed Software

Discover Article “Testing Darwin”
Assignment
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.  Next, press the play button at the bottom of that window.  Allow the population size to increase to 1000 individuals.

1. Viewing a Population
Now, familiarize yourself with the Population workspace window and as you view each of the following, check them off, and answer the questions that follow each. 

Below the Petri dish, you will find a fitness color scale.  What does fitness measure from an evolutionary perspective?


Do the Avidians in the Petri dish have identical fitness?  Explain.


How can you determine the characteristics of the population in the Petri dish?


How can you determine the characteristics of individual Avidians?


How are the individuals with higher fitness different than those with lower fitness?


How has the fitness of the population of Avidians changed over the number of updates viewed?

Use the pull down menu at the bottom of the Petri dish to change from viewing fitness to metabolism and then gestation time.  Do individual Avidians with a high fitness have a higher or lower metabolic rate and gestation time?  Does this make sense?


What happens when you click the snowflake button at the bottom of the window or try to drag an individually selected Avidian from the Petri dish to the Freezer? 


___ Flip to Settings


What kind of information is contained, and can be manipulated, in the Environmental Settings window?  Be comprehensive in your answer?


___  Flip to Petri Dish


What questions do you still have regarding the Population Viewer?

2. Viewing an Organism
Now, familiarize yourself with the Organisms workspace window and as you view each of the following, check them off, and answer the questions that follow each.  For the functions in this window to work you need to drag and drop the @ancestor into the open space in the window.

___ Viewers: Organisms    
Click on the play button at the bottom of the Organisms Viewer window.  What appears to be happening as the movie plays?
From you knowledge of biology, what might the string of letters and individual letters represent?

___ Flip to Settings

What information is contained, and can be manipulated, in the Organism Scope settings?

___ Flip to Viewer

What questions do you still have regarding the Organism Viewer?
3. Analysis Viewer
Now, familiarize yourself with the Analysis workspace window and answer the following questions.  For the functions in this window to work you need to drag and drop the @example from the Populated Dish in the Freezer into the open space in the window.

What does the function of this window appear to be?

What happened when you click the X button?

4. Questions and Hypotheses

Based on your knowledge of evolution and the Avidians can you think of any interesting questions and hypotheses that can be tested using AVIDA-Ed?  Detail.
Homework: 
Read the Discover Article “Testing Darwin” and answer the following questions.
1. What university is developing our understanding of evolution through the use of digital organisms?
2. What characteristics of digital organisms lend themselves to easy experimentation of the process of evolution?

3. Robert Pennock said, “Avida is not a simulation of evolution.  It is an instance of it.”  What does he mean by these statements?  And why might he emphasis this?

4. Give multiple examples of how computer programs are quite synonymous with living organisms.

5. How do the ways that digital organisms solve computational problems compare with how human solve such problems?

6. Describe Richard Lenski’s long-term experiment on evolution.

7. How is Lenski’s recent work with digital organisms more flexible and more advantageous for studying evolutionary questions?

8. Describe the experimental methods used to demonstrate that digital organisms can evolve complex computational abilities.

9. Describe the results and the conclusions from the experiment on the evolution of complexity in digital organisms.
10. How did a second run of the complexity experiment demonstrate the evolution of diversity?  What do the result suggest about the importance of biodiversity and life on Earth?
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