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Overview Lesson 5 – Level B – Ages 8+

Time:
3 or more 45-minute periods

This lesson explores predator (wolf), prey (moose), 
and food (plants) within an ecosystem. Students 
role-play being a wildlife manager who is doing “on 
the job” training.  The manager controls hunting of 
prey populations and killing of predators. The default 
simulation behavior for prey, predators, and food is 
oscillation.
Learning Goals: 
• Represent and interpret data on a line graph.
• Compare results for simulation runs.
• Manage a simulated ecosystem, keeping it healthy.
• Identify and explain challenges of being a wildlife 

manager and meeting specific goals.

Materials:
• One computer for every 2-3 

students 

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

• Handouts  (See pages 4-18)

Curricular Connections:
• Science: Populations, 

ecosystems, scientific 
method

• Math: Representing and 
interpreting data*

• Reading: Describing 
connections among ideas*

* Common Core Standards

Key system dynamics concepts 
and insights:
• Models can be used to 

examine elements affecting 
births and deaths of two 
interacting populations.

• Populations do not exist in 
isolation; other elements 
(e.g., prey/food supply) 
affect their growth.

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

Student Challenge
Keep the ecosystem healthy while managing related 
human interests, even in the face of unexpected events, 
such as a drought. 

Figure 1:  Title Screen
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Lesson Details
Preparation:
1. Create groups of two to three students 

each.
2. Copy all handouts for each student or 

student group. 
3. Check computers to make sure you can 

access the online simulation.  

Session 1:
1. Introduce any vocabulary as needed, 

including population, predator, prey, 
food (in the form of plants for the prey), 
herbivore, carnivore, omnivore, hunting 
license.

2. Brainstorm lists of predators, their prey, 
and prey food sources.  Discuss the 
different diets of animals along with the 
associated labels. This simulation focuses 
on a wolf population that has the main diet 
of moose. The moose mainly eats grasses 
and the new growth from local trees, such 
as the balsam fir. 

3. Describe the final project in which students 
put together a final report to their “boss.”  
Go over the requirements and rubric. 
(Handout 1 on pages 4-5)

4. Have students open the simulation and 
read the introduction. (Handout 1 and 
Figure 2).

5. Students can now set up the simulation 
for the moose and wolf populations on the 
“Decisions” screens (Figure 3). As they do 
this, have students record data as they work 
through the experiments and challenges 
in the handouts (Handout 2 on pages 6-12 
and Figure 4).

Figure 2: Introduction

Figure 3: Decisions

Figure 4: Simulation Results
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Lesson Details Bringing the Lesson Home:
• Have students explore 

the “Debrief ” and “Next 
Steps” sections of the 
simulation within their 
small group or as a class 
(Handout 3 on pages 13-
14). 

• Discuss the trends on the 
graphs. What caused the 
population to oscillate?  
How did hunting impact 
the oscillations?  If 
you were a hunter who 
relied on hunting to feed 
your family, how might 
population levels affect 
your success?

Assessment Ideas:
• Create a write-up of 

findings in a report to 
the Park Director (pages 
15-17).

• Describe the interactions 
among the main 
simulation elements 
(page 18).

Session 2:
1. If needed, have students complete the simulation 

within their small groups.
2. After working through the challenges, students can 

continue to the “Debrief ” section (Handout 3 on pages 
13-14 and Figure 5).

3. Debrief the simulation experience using ideas for 
bringing the lesson home and generating assessment 
ideas. The important work of this lesson is a write-
up that summarizes the learning and makes a policy 
proposal based on those findings (Handout 4 on pages 
15-17).  

4. A second, optional assessment allows students to show 
their understanding of the interconnections among 
the main simulation elements (Handout 5 on page 18).  
See below for one possible “story” of the loops.

Example Story:  The wolves eat moose. If the wolf 
population goes up, then the moose population will 
likely go down. The moose population also affects the 
wolves, because having enough to eat helps them stay 
healthy, live long lives and have more babies. If the 
moose population goes down, the wolf population will 
likely also go down. Also, the food available for moose 
changes what happens. If the moose population goes 
up, then the amount of food will likely go down. If the 
food supply goes down, the moose population will 
probably be reduced due to starvation.

Figure 5: Debrief
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Circles of Interaction:  Predator, Prey, and Plants – Introduction
You just started a new job working in a national park.  As part of your on-the-job training, 
you will run a simulation. You will decide how much moose hunting is allowed. You will 
also decide if it’s OK for people to kill wolves. This will help you write a report to your boss, 
Rutheforest T. Grove, about what you’ve learned. 

The report should include: 
1. Title page 

• Title:  Ecosystem Report
• Name and Date
• A picture of the ecosystem, including each part. You can create a collage, drawing, or 

other representation to show the parts of the ecosystem and how they are connected.

2. Your report to the Park Director, Rutheforest T. Grove. Before you begin writing your 
report, you need to copy your graphs from Handout 2 (page 12). Then use those graphs to 
explain your plan to the Park Director. 

3. Handouts 1-4, complete and organized neatly in order

• Handout 1 – Instructions, Rubric, and Introduction
• Handout 2 – Baseline and Challenge Runs 
• Handout 3 – Debrief
• Handout 4 – Report to the Park Director

Project Assessment Rubric
Novice Basic Proficient Advanced

Title Page My pictures are 
not about the 
ecosystem.

I have pictures, 
but I didn’t show 
any connections.

My pictures have 
important parts of 
the ecosystem and 
show how they 
are connected.

In addition, I 
have added words 
to explain the 
connections.

Handouts I didn’t explain 
what happened.

I recorded results 
that were mostly 
accurate.  I 
explained what 
happened.

I recorded 
results that were 
accurate.  I clearly 
explained what 
happened and 
why.

In addition, I am 
able to meet each 
challenge and can 
explain why I was 
successful.

My Report
to the Park 
Director

My report is 
missing or very 
little is included 
to show my 
learning.

I wrote a 
summary of my 
learning, but I 
did not include 
proof from the 
simulation.

I wrote a clear 
summary of my 
learning, using 
proof from the 
simulation.

In addition, I 
can explain my 
learning as a 
recommended 
plan to the Park 
Director.

Lesson 5 - Handout 1
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Lesson 5 - Handout 1

Circles of Interaction: Predator, Prey, and Plants- Introduction (continued)

Click the Start button.
Read the Introduction screen, click on the pictures and listen to the sounds.  

What do the prey need to survive?

What is one issue relating to the predators?  

Why do you think that this area is being called an “island ecosystem” even though it’s not 
surrounded by water?

Click “Read about parts of the simulation.”  Read and then click on each of the levels.

On what level is the moose in our simulation?

On what level is the wolf in our simulation?

What does the moose eat?

Click “Decisions.”  Read through the information by clicking the question marks (?) for each 
of the decisions. After reading each one, write a definition in your own words below.

Simulation Mode

Disease

Drought

Allow some predators to be killed

Hunting licenses
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Baseline Run and Exploration:
Set up the simulation as shown below, but don’t run it just yet.

Simulation Mode No Pausing and No Problems

Prey hunting (licenses) 0

Predator hunting 0

What do you predict will happen to the two populations and the food?

At the bottom of the screen, go to Simulation Results, and Click “Run.” Now record your 
results below. Using three colors, you need to:
1.  Create a key.
2.  Title your graph.

Lesson 5 - Handout 2
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Baseline Run and Exploration (continued):

Explain what happened and why.

Continue your exploration, asking “What if ” questions. Try ideas one at a time.

Question 1:  What might happen if I allow some hunting of prey?
Question 2:  What might happen if I allow some predators to be killed?
Question 3: What might happen if I allow both prey hunting and predator kills? 
Question 4:  What might happen if I allow a very high level of hunting either predators or 

prey or both?  

What have you learned so far?

Lesson 5 - Handout 2
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Challenge #1:  Can you keep the ecosystem healthy? 

Return to Decisions and set the simulation mode to “Pausing.”
Go to Simulation Results, run the simulation and make changes as needed every time the 
simulation pauses. Record your settings in the table as you go.

Year Prey hunting 
(licenses)

Predator 
hunting

0

10

20

30

40

Record your results on the graph as before. 

a. Explain what happened and why.

Lesson 5 - Handout 2
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Challenge #1 (continued):
b.  Were you able to keep the graphs mostly flat like this?

     
 Why or why not?

c. What could you do differently?

Continue running the simulation in pause mode, trying different plans. Record the graph for 
your best run below. 

d. What worked best and why?

Lesson 5 - Handout 2

Graph of a Healthy, 
Stable Ecosystem

Food

Prey

Predators
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Challenge #2:  Can you keep the ecosystem in balance while meeting the needs 
of the hunters, residents, and farmers? 

On the Decisions page, set the simulation mode to “Real world.”
Run the simulation and make changes as needed. You can pause whenever you like to make 
changes. Record the year (top of graph), messages, and any changes to your settings below.  

Year Message Issue Prey hunting 
(licenses)

Predator hunting

0 None

Record your results on the graph as before. 

a.  Explain what happened and why.

Lesson 5 - Handout 2
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Challenge #2 (continued):
b.  Click the triangle (bottom left on graph pad) to flip to page 2. Copy that graph below.  

Then flip to page 3 and copy that graph.  

 Prey killed vs. Desired prey killed  Livestock and pets killed per year

c.  How do you think the hunters are feeling? Why?

d.  How do you think the farmers and residents are feeling? Why?

e.  What changes would you make to improve your results?

Lesson 5 - Handout 2
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Lesson 5 - Handout 2
Challenge #2 (continued):
Continue running the “Real World,” trying different hunting plans. Record your best run on 
the graphs. Remember your goal is that the populations and food are healthy without too 
many ups and downs, the hunters can hunt, and the people’s animals are safe.

  Predators, Prey, and Food

 Prey killed vs. Desired prey killed  Livestock and pets killed per year

What did you do to get these results?
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Lesson 5 - Handout 3

Debrief - Part I

Go back to the Menu and click “Debrief.” Explore each of the four sections, answering the 
questions below.

Click “1. Ecosystem Ups and Downs.”
a. What is the term used to describe a graph that goes up and down over time?

b.  Draw a graph showing that 
 behavior.

c.  How does the “Food for Prey” affect both the predator and prey populations?  Look at the 
graph on the screen to help you.

Click on each of the “Graphs to Explore” and read about each situation. Make sure to read the 
stories and look at the graphs for hunters/residents/farmers.

d.  Which situation do you think is best for keeping the ecosystem healthy?  Why?

e. Which situation do you think is best for keeping the people happy?  Why?

Click “2. Ecosystems as a Circle.” Read the story of the loops. Why do the loops balance over 
time?
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Lesson 5 - Handout 3

Debrief - Part II
Click “3. Predator/Prey/Food Map.”
How did the four parts you changed on the Decisions screen affect the predators, the prey, 
and the food?

Click “4. Connections.” What are some other connections you can see between predator/
prey/food relationships and other systems in the world?
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OFFICIAL MEMO

DATE:

TO:      Rutheforest T. Grove, Park Director

FROM:
  
REGARDING:   Recommended Plan

My results:  Graphs from the Best “Real World” Run

 Predators, Prey, and Food

   Prey killed vs. Desired prey killed        Livestock and pets killed per year

Lesson 5 - Handout 4
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OFFICIAL MEMO (continued)
What I did:
 

How I handled complaints: 
Year Complaint and Issues Action Taken

Lesson 5 - Handout 4
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OFFICIAL MEMO (continued) 
Recommended Plan:

Policy Areas What I think the best plan is Why this plan is best for the 
ecosystem and the people

#1 – Hunting 
prey (moose)

#2 - Killing 
predators 
(wolves)

#3 – 
Complaints 
from hunters 

#4 – 
Complaints 
from farmers/
residents

Lesson 5 - Handout 4
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Lesson 5 - Handout 5

Optional Assessment:
Describe the story of the loops.  Make sure to write about each part and how it affects any 
other parts.  
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