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Biology Lab Investigation #13: Mechanisms of Evolution A 
 

Introduction: Organisms exist in a complex network of relationships with other organisms and the non-
living elements of their environment.  All of the living and non-living elements in a particular area make up 
an ecosystem.  Within that ecosystem, organisms will interact with others of their own species and different 
species.  All of the different species living in an ecosystem make up a community. All of the members of the 
same species living in an ecosystem make up a population.   
 
Many of the relationships among organisms involve one species of organism using another species as a 
source of food or possibly shelter.  Organisms will also interact with non-living elements in an ecosystem, 
using them as resources for things like water and places to live.  For example, a rabbit living in a field will 
eat the different plant species there, such as grass and clover, use a nearby stream for water, and then will 
live under an outcrop of rocks or under a shrub.  In turn, that rabbit could be food for a hawk that lives in 
one of the trees bordering the field.  Thus, the feeding relationships that exist among organisms in an 
ecosystem are very important to understand how that system functions.  A common feeding relationship 
that happens in ecosystems is called predation. Predation occurs when one population of a certain species 
(the predator) uses another population of a different species (the prey) as a food source.  Over time, 
predation relationships can become very fixed in an ecosystem, where there is only one prey species for a 
particular predator.  In some cases, the predator and prey species can develop certain features that 
influence their survival with each other.  What kind of changes in features would be helpful? Are there 
changes that could be harmful? Which species change: the predator, the prey, or both? 
 
Your Task: You will use a simulation program on the computer to study how a population of bug species 
responds to predators with different characteristics. 
 
The guiding question of this investigation is: How does a population respond to predation? 
 

Materials: You will use the tools provided in the simulation software to conduct your investigation.  You will 
be using the “Bug Hunt” application found on the computers supplied to you. 
 
Safety Precautions: There is no specific safety issue related to this lab that you need to be aware about. 
Be sure to follow all normal lab safety rules 
 
Getting Started: The applet you are using 
simulates a population of bugs from the 
same species.  However, all of the bugs in 
this population do not move at the same 
speed. You will be acting as a hawk (a 
predator) by using the mouse to click on 
bugs (your prey). As bugs are eaten from 
the simulated ecosystem, they are 
replaced through reproduction by the bugs 
that are left.  Remember, all of the bugs 
are from the same species.  To get 
started, you will need to set up the 
information for the simulation.  You can 
choose from several menus on the screen 

 
Figure 1. A screen shot from the Bug Hunt Camouflage simulation (available 

at: http://ccl.northwestern.edu/netlogo/models/) 
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to determine the color scheme for the bugs and other factors you may want to adjust during your 
investigation to see what happens to the bug population over a period of time.   
 
Argumentation Session: Once your group has completed 
your work, prepare a whiteboard that you can use to share 
and justify your ideas. Your whiteboard should include all the 
information shown Figure 2. 
 

To share your work with others, we will be using a Round-
Robin format. This means that one member of the group will 
stay at your work station to share your groups’ ideas while the 
other group members will go to the other group one at a time 
in order to listen to and critique the explanations developed 
by your classmates.   
 

Remember, as you critique the work of others, you have to decide if their claim is valid or acceptable based 
on how well they are able to support their ideas. In other words, you need to determine if their argument is 
persuasive and convincing.  To do this, ask yourself the following questions: 
 

• Is their claim sufficient (it answers the research question) and coherent (it is free from 
contradictions)? 

• Did they use genuine evidence (data that has been collected, analyzed, and interpreted by the 
researchers) to support their claim? 

• Did they use enough evidence to justify their ideas? 
• Is their evidence of high quality?  In other words, is their evidence valid (they used appropriate 

methods to gather and analyze their the data) and reliable (they attempted to reduce error in their 
measurements or observations)? 

• Is there any counterevidence that does not support their claim?  
• How well does their claim fit with other theories and laws that are used in science to explain or 

describe how the world works?  
• Is their reasoning adequate (they explain why the included their evidence and why their evidence 

supports their claim) and appropriate (rational and sound)? 
 

Once the argumentation session is complete, you will have a chance to meet with your group and revise 
your original argument. Your group might need to gather more data or design a way to test one or more 
alternative claims as part of this process.  Remember, your goal is to develop the most valid or acceptable 
answer to the research question at this stage of the your investigation! 
 

Report: Once you have completed your research, you will need to prepare an investigation report that 
consists of three sections. Each section should provide an answer for the following questions:  
 

1. What were you trying to do and why?  
2. What did you do during your investigation and why did you conduct your investigation in this way?  
3. What is your argument? 

 

Your report should answer these questions in 2 pages or less. This report must be typed and any diagrams, 
figures, or tables should be embedded into the document. Be sure to write in a persuasive style; you are 
trying to convince others that your claim is acceptable or valid! 
 

Figure 2. Information needed on a Whiteboard 

The Research Question: 

Our Evidence: Our Rationale: 

Our Claim: 
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Check Out Questions: Mechanisms of Evolution A 

 
1. How do changes in the traits of a population over time become stable in that population? Explain your 

answer. 
 
 
 
 
 
 
 
 
 
 
2. Which is more beneficial to a population’s survival in an ecosystem – a change in traits that individuals 

develop in response to an immediate challenge, or a change in traits that can be passed along to their 
offspring?  Explain your answer. 

 
 
 
 
 
 
 
 
 
 
3. What function do theories serve in science?  Explain your answer. 
 
 
 
 
 
 
 
 
4. Are scientific investigations looking at changes in populations designed the same way that 

investigations of chemical reactions are?  Explain your answer. 


