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Overview Lesson 4 – Level B – Ages 8+

Time:
2-3 45-minute periods

This lesson allows students to explore the interactions of 
two animal populations (predator and prey) within an 
ecosystem.  Their populations can rise and fall (oscillate) 
over time as they interact and impact one another.  

Learning Goals: 
• Represent and interpret data on a line graph.
• Tell the story of one or more predator/prey feedback 

loops.
• Create a map showing connections between predator 

and prey populations. 
• Compare results for simulation runs.

Materials:
• One computer for every 2-3 

students 

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

• Handouts  (See pages 5-12)

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
After considering 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

Lesson 4:  Wild Things: Interacting Populations

http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_PredpreyB.asp
http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_PredpreyB.asp
http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_PredpreyB.asp
http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_PredpreyB.asp
http://www.clexchange.org/curriculum/standards/commoncore.asp
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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. Note:  Make multiple copies 
of Handout 2 on pages 8-9 based on the 
number of simulation runs you’d like 
students to complete. A minimum of three 
runs is recommended.

3. Check computers to make sure you can 
access the online simulation.  

Session 1:
1. Introduce any vocabulary as needed 

including population, lifespan, area, 
density, births factor (rate), deaths factor 
(rate), predator, and prey.

2. Brainstorm lists of predator and prey 
animals.

3. Briefly Discuss:  What are some physical 
characteristics of predators? Prey? Do 
predators rely on just one prey animal?  
Note:  The answer can be yes or no, 
depending on the environment. In the 
initial case study of the moose/wolf 
populations, the answer is mostly yes, since 
moose is the main prey animal available on 
the island ecosystem.

4. Have students open the simulation, read 
the introduction, and view the parts of the 
simulation on the “Introduction” screen 
(Figure 2).

5. Students can now set up the simulation 
for the moose and wolf populations on the 
“Decisions” screens (Figure 3).

6. Have students record data on Handout 1 as 
they explore predator and prey populations 
and describe the resulting trends (Figure 
4).

Figure 2: Introduction

Figure 3: Decisions

Figure 4: Simulation Results

Figure 5: Debrief
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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. 

• 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:
• Have students use one or 

more of the assessment 
handouts. 
The Debrief handout 
(Handout 3) allows 
students to tell the story 
of a feedback loop and 
create connections on 
a predator/prey stock/
flow map for either the 
moose/wolf populations 
or another animal they 
researched. (pages 10-11)
The Assessment handout 
(Handout 4) allows 
students to find feedback 
loops within the full 
simulation map and to tell 
the story of the map/loops 
(page 12).

7. Additional options for student exploration include,
a. Option #1:  Ask and test a variety of “What 

if ” questions relating to the moose and wolf 
populations. See handout on page 7.

b. Option #2: Research additional animals and 
create a comparison for different predator/prey 
populations. 

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

within their small groups.
2. After running the simulation multiple times, students 

can continue to the “Debrief ” section (Figure 5).
3. Debrief the simulation experience using ideas for 

bringing the lesson home and assessment options.  
Examples (Figures 6 and 7) show possible student 
responses on both the Debrief and Assessment 
handouts (Handouts 3 and 4). Below are stories to 
accompany those graphic representations.
a. Story of the example map in Figure 6:  The 

wolves affect the prey by eating them. The moose 
population goes down because wolves kill them, 
people hunt them, and they die of natural causes.  
The moose also affect the wolves because having 
enough to eat helps them stay healthy, live long 
lives, and have more babies. If there are not enough 
moose, the wolves can starve to death.

b. Below are examples stories for loops shown in 
Figure 7. Note:  To write these stories, students 
can start with any stock and decide, is it going up 
or going down?  From there, the student can trace 
along the direction of the arrows, explaining the 
causes and effects all the way around until back to 
the point of origin.
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Loop Stories for Diagram in Figure 7:
Loop 1 Story 
If the prey population rises, the density will rise.  This will create a big effect on the prey 
lifespan because they’ll be more crowded.   
As the effect gets bigger, the lifespan for prey will drop, causing a greater number of prey 
deaths and fewer prey in the stock.

Loop 2 Story 
If the prey population rises, the density will rise. This will create an effect, since the prey 
will be easier to find. As the effect 
gets bigger, more prey will be 
killed by each predator. This will 
cause more prey to die (outflow), 
thus causing a decrease in the 
number of prey in the stock.

Loop 3 Story 
As the predator population rises, 
the prey killed will increase, 
causing the prey population to 
decrease. As there are fewer prey, 
the prey density will go down. 
This will create an effect, since 
the prey will be harder to find.  
As the effect gets bigger, it creates 
another effect on the predator 
lifespan. Since the predators 
have less to eat, they will not 
live as long. As their lifespan 
goes down, predator deaths 
will go up, causing there to be 
fewer predators. Notice that the 
predator population first went up 
at the beginning of the story and 
went down at the end. If we go 
around the loop again, it will go 
back up again.

Lesson Details

Figure 6:  Example Completed Stock/Flow Map

Figure 7:  Example Loops for Page 9 Assessment
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Lesson 4 - Handout 1

Wild Things: Interacting Populations Handout

Click the Start button.
Read the Introduction screen, View the Map, See the story of the full map, and then answer 
the following:

What do the predators need to survive?

What elements are present in the real world that would also impact the prey population?  

Click Decisions.  
Click Prey Settings.  Read through the information on each of the slidebars by clicking the 
question marks (?).  After reading each one, write a definition in your own words below.

Prey

Prey births factor

Normal prey lifespan

Area

Click Predator Settings and do the same as above.

Predators

Predator births factor

Normal predator lifespan
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Baseline Run :
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

What do you predict will happen to the two populations?

Click Run.  Now record your results below.  Using two colors, you need to:
1.  Create a key.
2.  Title your graph.
3.  Write in the scales on the y-axis.
4.  Draw the graph lines for the two populations.

Lesson 4 - Handout 1
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Wild Things: Interacting Populations Simulation

Explain why you think the populations changed as they did.

Continue your exploration, asking “What if ” questions. Try ideas one at a time and then 
record what happens on a new 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 settings create the most stable populations (not too many ups and downs)?

Question 5: 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 Runs
Run #:   Question:  

Predator Prey

Initial predators Initial prey

Births factor Births factor

Normal lifespan Normal lifespan

Area

What do you think will happen to the two populations?

Click Run.  Now record your results below.  Using two colors, you need to:
1.  Create a key.
2.  Title your graph.
3.  Write in the scales on the y-axis.
4.  Draw the graph lines for the two populations.

Lesson 4 - Handout  2
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Lesson 4 - Handout 2

Run Analysis
1.  How does this run compare to the baseline run?  What’s similar?  

2.  What’s different?

3.  What is causing the similarities and differences? 

4.  Why do you think the populations changed as they did?  

5.  How do the numbers of moose and wolves affect one another? You can draw your ideas  if 
you’d like. 
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Lesson 4 - Handout 3

Debrief

Go back to the Menu and click Debrief.  Explore each of the four sections, answering the 
questions below after completing each one.

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

b) How do the predator and prey populations affect one another?  Use the graph to help you.

Click 2. Populations as a Circle.
a) Why does the loop of predator and prey balance over time?

Click 3. Predator/Prey Map.
a) Use this map to describe the relationships between predator and prey.
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Debrief (continued)

b) Draw a map below for one predator/prey relationship, either the moose/wolf populations 
or another animal that you researched.  To add an element, create a circle and add 
an arrow to show what the element affects. Possible elements could include hunting, 
poaching, lifespan, and births factor.  Include an element only if it you found evidence to 
support your connection. On a separate piece of paper, tell the story of your map.

c)  Why do you think having a lot of prey is good for the predators but bad for the prey?

Click 4. Connections.
a) What are some other connections you can see between predator/prey relationships and 

other systems in the world.

Lesson 4 - Handout 3
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Lesson 4 - Handout 4

Assessment:
Describe the story of the map.  Make sure to describe at least one loop.  
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