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Overview Lesson 4 – Level C – Ages 13+

Time: 3-4 periodsThe predator/prey model explores a moose and wolf 
population living on a small island. Students can 
change various components of a predator/prey model, 
including birth factor, lifespan, and habitat area. The 
default simulation behavior is oscillation of both prey 
and predator populations, in which the state of each 
population impacts the state of the other over time. 

Learning Goals: 
• Represent and interpret data on a line graph.
• Compare results for simulation runs.
• Explain the concept of density with regards to 

population dynamics.
• Represent a food source for the moose on the 

simulation map or loop diagram.

Materials:
• One computer for every 2-3 

students 

• Simulation online at 
http://www.clexchange.
org/curriculum/
complexsystems/oscillation/
Oscillation_PredPreyC.asp

• Handouts  (See pages 5-15)

Curricular Connections:
• Science: Populations, 

ecosystems, scientific 
method

• Math: Vary assumptions, 
explore consequences, and 
compare predictions with 
data.*

• Reading: Analyze a complex 
set of ideas or sequence 
of events and explain how 
specific individuals, ideas, or 
events interact and develop 
over the course of the text.*

*Common Core Standards

Key system dynamics concepts 
and insights:
• Individual populations do 

not exist in isolation, but 
rather interact over time.

• Predators and their prey 
form a type of complex 
system that can exhibit 
oscillatory behavior.

Student Challenge
Given an analysis of what is causing the two populations 
to oscillate, create conditions which best stabilize 
(minimize the oscillations of) the ecosystem on the 
island.  

Figure 1:  Title Screen
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Lesson Details
Preparation:
1. Create groups of two to three students each.
2. Check computers to make sure you can access the online simulation.  
3. Copy handouts for each student. See the chart below to determine how many copies of 

each handout you’ll need. 
# Page Handout Description Copies
1 5

6-7

Introduction 

with 

Baseline Run

Students get started with the 
simulation using step-by-step 
directions. 

They then set up and record the 
data from a baseline run for the 
moose and wolves living on an 
island.

Copy single-sided.
1 copy per student

Copy double-sided.  
1 copy per student

2 8 - 9 Experimental 
Run

Students explore “What if?” 
questions, recording their data for 
each run. A minimum of three runs 
is recommended. 

Copy double-sided.
3+ copies per student, depending 
on how many runs you’d like 
students to do.

3 10 - 
11

Debrief Students step through the debrief  
and write their reflections.

Copy double-sided.  
1 copy per student

4 12 - 
13

Final Run Students work to complete a 
specific challenge.

Copy double-sided.  
1 copy per student

5 14 Assessment 1 Students choose either this handout 
or handout # 6 to summarize their 
learning.

Copy single-sided.
The number of copies needed 
depends on student choice.

6 15 Assessment 2 Students choose either this handout 
or handout # 5 to summarize their 
learning.

Copy single-sided.
The number of copies needed 
depends on student choice.

4.   Optional:  You may want to read the background information about the underlying 
structure of the model. This can be useful as you guide students to understanding the 
model behavior, as it relates to real-world behaviors, and the limitations of the model. 
See, “Predator-Prey Model Background Info,” available as a separate file for download.

Lesson Sequence:
1. Introduce students to any specific content knowledge related to ecosystems, animal 

populations, etc., that you’d like students to have prior to running the simulation. This 
may include 
• definitions of terms such as,  population, lifespan, area, population density, births 

factor (rate), deaths factor (rate), predator, and prey.
• physical characteristics of predator and prey animals.  
• degree of specialization of predators in regards to food sources.  In the initial case 
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Lesson Details Bringing the Lesson Home:

Discuss these and any other 
questions that have surfaced 
about model behaviors. 
• What caused the 

populations to oscillate? 
• Why are the oscillations 

not exactly in sync with 
one another?

• What caused faster 
oscillations?  Slower? 
Highest? Lowest?

• What settings created the 
most stable population 
numbers over time? 

• How does the prey 
density affect both the 
prey and the predators?

Assessment Ideas:
• Have students use one or 

more of the assessment 
handouts. 
Assessments 1 and 2 
allow students to take 
the original simulation 
map (or feedback loops) 
with moose and wolves 
shown explicitly. They 
then add new structure 
to show how the moose 
population needs a food 
source to survive.  hey 
then ‘tell the story’ of 
the map, explaining how 
the structure produces 
oscillatory behavior. 

study of the moose/wolf populations, the wolf has 
a specialized diet, since moose is the main prey 
animal available within the island ecosystem.

2. Have students open the simulation and work through 
the simulation introduction, experiments, and debrief 
using the guided handouts. Note that the handouts 
guide students through the simulation in a step-by-
step manner. If you’d like to leave the exploration more 
open, then you may wish to eliminate some of the 
handouts.  Figure 2 shows the control panel screen.

Debrief and Assessment:
1. Have students select one of the assessments.  Students 

can work independently or with a group to complete 
the diagrams. See Figures 3 and 4 for example debrief 
responses. Note that these are only examples of how 
students might represent a food source for the moose.  
Different representations are fine so long as students 
can justify their representation and they show an 
understanding of how moose and their food supply 
would impact one another. By having students share 
their maps with the class or with another small group, 
they can further clarify their understanding. They 
may then choose to modify their own diagrams, based 
on seeing and hearing others’ explanations. For this 
reason, completing the diagrams in pencil allows for 
this modification process to more easily occur.

2. Debrief the simulation experience as a class using ideas 
for bringing the lesson home.

Figure 2: Control Panel
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Figure 3:  Example Completed Stock/Flow 
               Map for Page 14 Assessment

Lesson Details

Figure 4:  Example Completed Loops for Page 15 Assessment

A note about the example diagrams:

Additions to the map and causal 
loop diagrams are shown in blue.  

One possible “story” to accompany 
the map and loop diagrams is:
     As the number of fir trees 
increase, the moose will have more 
available food, creating an effect of 
food on lifespan.  As the lifespan 
increases, the moose population will 
increase due to fewer deaths.  The 
larger moose population will eat 
more of the new tree growth, thus 
increasing how long it takes for the 
trees to grow.  If they eat too much, 
over time, the tree population could 
decline.  Now the moose will have 
less food, which could decrease their 
lifespan.
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Waves of Change: Predator and Prey Dynamics – Introduction

Open web address: http://www.clexchange.org/curriculum/complexsystems/oscillation/
Select the Waves of Change: Predator and Prey Dynamics-Level C simulation and click, 
“Start.”

You’ll explore the sections (in bold) as indicated.  Remember, you can always revisit a section 
anytime you like.

1. Click Introduction – Population Dynamics.
a. When does logistic growth generally occur?

b. Give an example of this type of situation.

c. What shape would logistic growth produce on a line graph?

Click Continue.
Read “Predator-Prey Cycles.”  Look closely at the two graphs.  
a. What patterns do you see in the Moose & Wolves graph on the right?  How do the two 

populations seem to respond to each other over time?  

b. What patterns do you see in the Hares & Lynx graph down on the left?  How do the two 
populations seem to respond to each other over time?

Click Menu. 
2. Click Experiment with the Model.
You will use the following worksheets to predict and record your virtual experiments.

Lesson 4 - Handout 1
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Run # 1:  Baseline Run for Wolves and Moose on Isle Royale
Click on the ? for each of the sliders and dials to see what each one does.  Input the values 
shown below onto the simulation screen, but don’t run it just yet.

Predator Wolf Prey Moose

Initial predators 20 Initial prey 800

Births factor 0.3 Births factor 0.4

Normal lifespan 8 years Normal lifespan 12 years

Area 200 square miles

Final # of Predators Final # of Prey

Predict: What do you think will happen to 
the two populations?

Draw your general prediction as lines on the 
graph, showing both the predator and prey 
populations in two different colors.  Now click 
“Run.” 

Analysis:  What actually happened?  
a. Record the final population numbers in the table at the top of the page.
b. Using two colors, create a key, show the scales on the y-axis, and draw the graphs for the 

two populations.

Lesson 4 - Handout 1
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Baseline Run (continued)
c. Explain why you think the populations changed as they did. Make sure to discuss how and 

why the populations impacted one another.  Optional:  Include a visual representation of 
the relationships between the predator and prey populations.

d. Approximately how much time does it take for the prey to go through one cycle? (Hint:  On 
the graph, look at the time distance between two peaks. You can click and hold on the a 
graph line to see the values.)

e. What do you think is impacting the speed of the oscillation cycle?

f. Continue your exploration, asking “What if ” questions. Ask one question at a time and then 
record what happens on a new run sheet.

Question 1:  What might happen if the animals had less space to live?

Question 2:  What might happen if the animals had more space to live?

Question 3: What might happen if the island had more wolves to start? 

Question 4:  What might happen if the island had fewer moose to start?

Question 7: What are some other questions you could explore?  Write one or more questions 
below and try them one at a time.

Lesson 4 - Handout 1
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Experimental Run
Run #:                     Question:
Make sure to change only the one setting from the baseline values that relates to the question.

Predator Wolf Prey Moose

Initial predators Initial prey

Births factor Births factor

Normal lifespan Normal lifespan

Area

Final # of Predators Final # of Prey

Predict: What do you think will happen to the two 
populations based on this change?

Draw your general prediction as lines on the graph, 
showing both the predator and prey populations in 
two different colors.  Now click “Run.” 

Analysis:  What actually happened?  
a. Record the final population numbers in the table above.
b. Using two colors, create a key, show the scales on the y-axis, and draw the graphs for the 

two populations.

Lesson 4 - Handout 2
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Experimental Run (continued)
c. Explain why you think the populations changed as they did.  Make sure to discuss how and 

why the populations impacted one another.  Optional:  Include a visual representation of 
the relationships between the predator and prey populations.

d. Approximately how much time does it take for the prey to go through one cycle? 

e. What do you think is impacting the speed of the oscillation cycle?

f. How does this run compare to the baseline run?  

What’s similar?  

What’s different?

What is causing the similarities and differences?

Lesson 4 - Handout 2
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Debrief
Click Menu.  
Click Debrief Central.    You’ll go through each of these sections of the debrief to process 
what you experienced in the simulation. 

Click A. Behavior Patterns.
Read 1-4 and follow the steps through the Stock-Flow Diagram.
a. Answer the new question #1.   Now there are fewer prey animals. What happens next?

Click results in this behavior. Read and evaluate your answer above. Change if necessary.

Go Back and then Continue. Read “No Cycles?” and look carefully at the graph. Answer the 
following:  
a.  What is carrying capacity?  (Use a Biology text or Internet source.)

b.  What settings might have caused the predators to die off and the prey in this graph to 
stabilize?

Click Explanation of the graph.  Read carefully and evaluate your answer above.  
Modify your answer above if necessary.

Close the explanation box and Click Continue.

Read “Population Density” and look carefully at the values in the T-chart and the graph.
Answer the following:
a.   What is prey density?

b.  What is the saturation point for prey density in this graph?

Lesson 4 - Handout 3
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Debrief (continued) 
Click Next Section.  
Back at the Menu, click B. Explore the Model.
Read “Model as Hypothesis” and answer the following:

a. Explain why high density of hares is good for the lynx but bad for the hares.

b.) What’s your best guess as to why the lynx don’t just find something else to eat when the 
rabbit population density is low? 

Click Tour the Model Structure.  Use the space bar to see one piece added at a time.
b. In your own words, explain why these relationships among predator and prey cause the 

populations to oscillate (go up and down) over time.

Click Tour the Loops.  Click on the B (Balancing) and R (Reinforcing) symbols for the 
explanations.

a. Decide which type of diagram you like and pick up the handout with that diagram, either 
Assessment 1 or Assessment 2.  

b. Add to the diagram, given the moose’s need for a food source.

Back at the Menu, click C. Connections.
a. Read through the three screens on connections.  Then list and describe one or more 

examples in the world that behave in a similar way to the predator and prey populations, 
cycling up and down over time.

Lesson 4 - Handout 3
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Final Run Question:  What settings produce the most stable populations 
(with low, slow oscillations) over time?  

You can complete multiple runs before recording your best run on this sheet. When making 
changes, consider whether you have (as a human) control over that change. For example, you 
would not be able to have a huge impact on the birth factor or lifespan.  

Predator Wolf Prey Moose

Initial predators Initial prey

Births factor Births factor

Normal lifespan Normal lifespan

Area

Final # of Predators Final # of Prey

Analysis:  What actually happened?  
a. Record the final population numbers in the table above.
b. Using two colors, create a key, show the scales on the y-axis, and draw the graphs for the 

two populations.

Lesson 4 - Handout 4
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Final Run (continued)
c. Why did the settings you selected create more stable populations over time?

d.  Imagine that you are a wildlife manager, working to maintain a healthy ecosystem. Based 
on your conclusion above, what policies do you recommend be implemented to keep the 
populations healthy and stable?  Make sure to include detail and rationale for each of your 
policies.

Lesson 4 - Handout 4
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In summary, what story does the map tell about predator, prey, and food relationships?

Assessment 1: Stocks and Flows

Moose are dependent on the Balsam Fir population for 60% of their diet and any change in 
Fir density affects Moose density. Add this stock (Fir Trees) and the necessary elements to 
show this additional part of the Ecosystem on the Island.

Lesson 4 - Handout 5
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In summary, what story do the loops tell about predator, prey, and food relationships?

Assessment 2: Causal Loops

Moose are dependent on the Balsam Fir population for 60% of their diet and any change 
in Fir density affects Moose density. Add this stock (Fir Trees) as a box and the necessary 
elements to show this additional part of the Ecosystem on the Island.

Lesson 4 - Handout 6
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