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Overview Lesson 3 – Level C – Ages 13+
Time: 3-4 periodsThis simple population model explores a variety of 

animals limited only by their own population densities.   
Students can change various settings for each population, 
including birth factor, lifespan, and habitat area. Each of 
the populations does (or would eventually) level off as it 
reaches a carrying capacity.

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

population dynamics.
• Represent a different animal on a map, including 

other factors that influence its growth or decline. 

Materials:
• One computer for every 2-3 

students 

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

• Handouts  (See pages 5-14)

Curricular Connections:
• Science: Populations, 

ecosystems, scientific 
method

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

*Common Core Standard

Key system dynamics concepts 
and insights:
• Populations may grow 

or decline to carrying 
capacity.

• Logistic growth is a 
combination of two 
processes—exponential 
growth in which animals 
can reproduce explosively 
because of an abundance 
of resources, followed by 
slowing of the growth due 
to limiting factors.

Student Challenge
Compare animal populations in order to determine 
which population is most successful over time. Be able 
to explain why in terms of key concepts—population 
density and carrying capacity.

Figure 1:  Title Screen

Lesson 3:  Rabbits, Rabbits, and More Rabbits:  Logistic 
Growth in Animal Populations

http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_PopulationC.asp
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http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_PopulationC.asp
http://www.clexchange.org/curriculum/standards/commoncore.asp


2 • Lesson 3 – Level C • Logistic Growth • ©2012 Creative Learning Exchange

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 Introduction Students get started with the 

simulation using step-by-step 
directions. 

Copy single-sided.
1 copy per student

2 6-7 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 8 Comparison Students compare animal 
populations on this summary page.

Copy single-sided.
1 copy per student

4 9 - 11 Debrief Students step through the debrief  
and write their reflections.

Copy double-sided.  
1 copy per student

5 12 Assessment 1 Students identify and describe 
connections between the 
simulation and other systems. 

Copy single-sided.
1 copy per student

6 13 - 
14

Assessment 2 
and 3

Students choose one of these 
handouts to summarize their 
learning.

Copy single-sided.
The number of copies needed of 
each 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 “Logistic Growth 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 would 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), and carrying capacity.  
• degree of reproductive success based on birth rate and lifespan. 

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

• As human population 
grows, what are possible 
consequences for large 
animal species that need a 
lot of space to live? 

• For animals that 
reproduce slowly, what 
can happen when their 
populations drop to 
very low numbers? 
What does it mean for a 
population to be “viable” 
or “sustainable” over the 
long term?

• How do the dynamics 
in this simulation about 
animals compare to 
human population 
dynamics?

Assessment Ideas: 
• Assessment 1:  Connect 

the simulation’s trends to 
other similar systems.

• Assessments 2/3:  Modify 
the original simulation 
map (or feedback loops).  
Then add new structures 
to show other elements 
that impact populations 
and “tell the story” of the 
map. 

Debrief and Assessment:
1. Have students complete one or more assessment 

options. Assessment 1 focuses on the trends and 
connections. Assessments 2 and 3 are the same basic 
exercise, so students can select either one of them.  
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. Different representations are fine so long 
as students can justify their representation and they 
show an understanding of other elements that impact 
populations. By having students share their maps 
with the class or with another small group, they can 
further clarify their understanding.  hey 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 occur more easily.

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

Figure 2: Control Panel
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Notes about the example diagrams:
• Additions to the map and causal 

loop diagrams are shown in blue.  
• One possible “story” to accompany 

the loop diagram (Figure 3) is: 
As human development goes up, 
there’s more DDT use and also 
less area for the condors to live in.  
Luckily, as the condor population 
drops, human concern rises and 
leads to conservation efforts, 
such as a decrease in DDT use 
and increases in captive breeding 
programs, which over time have helped the condor population to grow.

• One possible “story” to accompany the stock/flow map (Figure 4) is:  Human 
development and hunting have impacted the death flow of the condor population.  
Human development decreases the habitat (area) that is available to the condor 
population.  To offset these negative impacts, people have started various programs 
and policies.  DDT was outlawed and is no longer in use.  Initiation of a captive 
breeding program increased the number of births over time.

Figure 3:  Example Completed Loops for Page 14 
Assessment

Lesson Details

Figure 4:  Example Completed Stock/Flow Map for Page 13 Assessment

Figure 3:  Example of Completed Loops for Assess-
ment 3, page 14

Figure 4:  Example of Completed Stock/Flow Map for Assessment 2, page 13
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Rabbits, Rabbits, and More Rabbits:  Logistic Growth in Animal Populations 
Introduction

Open web address: http://www.clexchange.org/curriculum/complexsystems/oscillation/
Select the Rabbits, Rabbits, and More Rabbits:  Logistic Growth in Animal Populations-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. What are some elements that affect the growth and decline of populations?

b.  Describe and give examples of density-dependent and density-independent factors that 
limit populations.

Click Continue.
c. What is logistic growth?

d.  Why did the microbe population in the petri dishes stop growing?

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

Lesson 3 - Handout 1

http://www.clexchange.org/curriculum/complexsystems/oscillation
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Simulation Record Sheet for Animal:

Initial population
Productive females in population
Litters per female per year
Surviving young per litter
Average animal lifespan

Area
Final Population

Predict: What do you think will happen to 
the population?

Draw your general prediction as a line on 
the graph.  Note that the dot shows an initial 
population of 1000 animals.  Now click 
“Run.” 

Analysis:  What actually happened?  
a.  Record the final population numbers in the table at the top of the page.
b.  Title the graph, create a key, show the scale on the y-axis, and draw the graph for the 

population.  Label the line “Run 1.”

Lesson 3 - Handout 2
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Simulation Record Sheet (continued)

c.  What happened to the population over time?  Why?

d.  Repeat the simulation, changing just one element.
What element would you like to change?:  
Setting:

Predict: What do you think will happen to 
the population?

Draw your general prediction as a line on 
the graph.  Note that the dot shows an initial 
population of 1000 animals.  Now click 
“Run.” 

Draw a new line on the graph on the previous page, labeling it, “Run 2.”
Look at both graphs.  

e.  How are the two trend lines similar? 

f.  How are the two trend lines different?

g.  What is causing both the similarities and differences?

Lesson 3 - Handout 2
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Lesson 3 - Handout 3
Animal Comparisons:
Create a key for each of the animals and draw the trends on the graph below. Record only the 
first run for each animal.

 

a.  How are the trends similar and different?

b.  Using vocabulary from the simulation, explain why the population dynamics are similar.

c.  Which population grew most quickly?  Why?  

d.  Which population grew most slowly?  Why?
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Debrief
Click Menu.  
Click Debrief Central.   You’ll go through each of the sections of the debrief to process what 
you experienced in the simulation. 

Click A. Behavior Patterns.  
Read, look at the graphs, and click on “Carrying Capacity.”  Then answer the following:
a.  Compare the graphs. What explains the differences for the three populations shown?

b.  What is your hypothesis as to why large animal species, such as tigers, elephants, bears, and 
wolves are in decline?

c.  In your own words, what is “carrying capacity?”

d.  With human population at 7 billion and growing, how can we ensure the survival of other 
species? 

e.  What role might technology play, both in saving and destroying other species (and our 
own species)?

Click Continue. 
f.  What explains the behavior on this graph?

Lesson 3 - Handout 4
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Debrief (continued)
Click Continue. 
g.  Why did the sheep grow, then level off, while the lynx and hare show a clear oscillation 

over time?

h.  Why does this simulation show only logistic growth, like the graph on the left, and not 
oscillation, like the graph on the right?

Click Continue.  Read and click, Explanation of the graph.
i.  Notice that the red line shows the net births. Net births are equal to the births minus the 

deaths. The blue line shows how many animals there are all together. Explain why the 
population continues to grow while the net births go down.

Click Menu and then B. Explore the Model.  Click, Tour the Model Structure.  Then answer 
the following: 
a.  What does the term “Density Dependent” mean?

b.  How does crowding affect lifespan in the simulation?  Why?

Click Tour the Loops. Click on the B (Balancing) and R (Reinforcing) symbols for the 
explanations.
c.  In your own words, what is “reinforcing feedback?” 

d.  List two other examples of reinforcing feedback.

Lesson 3 - Handout 4
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Lesson 3 - Handout 4

Debrief (continued) 

e.  In your own words, what is “balancing feedback?” 

f.  List two other examples of balancing feedback.

Click Menu and then C. Connections.  
a.  When you look at this graph, do you think the United States has reached its carrying 

capacity for human beings?   Why or why not?

b.  How many more people do you think could be added, or how many fewer should there be?

Click Continue.  Read, click Continue, and then answer the following:
c.  If you had to guess, where would it be cheapest to buy land to build a house?  Why?

d.  Where would jobs be most plentiful?  Why do you think this could be the case?
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Assessment 1: Graphs and Connections

a.  Look at the graph, which is similar to many of the animal populations that grew and 
reached a carrying capacity.  

b.  What elements were missing from this simulation that would give a more accurate picture 
of what impacts animal populations in the wild?

 

c.  What other situations in the world would create a similar trend, that is, it grows for awhile, 
but then levels off over time?  Make a quick list of as many examples as you can. 

d.  Choose one of your ideas and tell the story of the graph above using the example you 
identified.

Lesson 3 - Handout 5
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b.  What elements would you need to add to the map to make it more realistic? Add at least 
two other elements along with related causal connections to the diagram above.

c.  In summary, what story does the map tell about population growth and decline?

Assessment 2: Stocks and Flows

a.  Choose one of the animals from the simulation (or another one you researched) and refine 
the labels on the map for that animal.

Lesson 3 - Handout 6
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b.  What elements would you need to add to the loop diagram to make it more realistic? Add 
at least two other elements along with related causal connections to the diagram above.

c.  In summary, what story do the loops tell about population growth and decline?

Assessment 3: Causal Loops
a.  Choose one of the animals from the simulation (or another one you researched) and refine 

the labels on the loop diagram for that animal.

Lesson 3 - Handout 6
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