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Motivation to Develop Course 

§  Charter second paragraph: 

“Systems Thinking and System Dynamics, as 
articulated by Jay Forrester and Peter Senge, among 
others, will provide a conceptual framework and 
guiding force in the development of  curriculum. 
System dynamics encourages learners to look 
beyond just the facts and focus on broader 
principles.” 

§  Charter mission statement: 

“The mission of  the Chelmsford Charter School is to 
provide students with a challenging, interdisciplinary 
education that will prepare them for the 21st century 
through an emphasis on holistic learning, higher 
order and critical thinking skills and practical 
application and integration of  curriculum areas.” 

 



Environmental Systems Recurring Themes 

§  System Thinking Tools 

§  BOTG’s 

§  Connection Circles 

§  Causal loop Diagrams 

§  Stock Flow Diagrams 

§ What is Sustainability? 

§ What can be done to make systems 
more sustainable? 

§  How can models help to improve 
understanding of  the behavior of  
complex systems? 



Environmental Systems 

§  Unit Overview 

§  Land 

§  Sea 

§  Air 

§  Independent Project 



Land 

§  The Lorax – (Quaden and Ticotsky) 

§  Connection Circles 

§  Causal Loop Diagrams 

§  Easter Island (Fisher Modeling Dynamic 
Systems) 

§ Modeling Exercise 

§  Add to model 



STUDYING THE LORAX WITH FEEDBACK LOOPS
by Rob Quaden and Alan Ticotsky

The Lorax, by Dr. Seuss, is a classic children’s book that appeals to all 
ages. Told in a fanciful style, the story relates how an ambitious 
businessman named the Once-ler exploits all the resources of a small 

country. Despite the warnings of a character named the Lorax, all the truffula 
trees are cut down and made into fast-selling products called thneeds. At the 
end of the story, the Once-ler regrets his actions but is it too late?
 Several important themes are central to The Lorax. Citizenship lessons 
include the importance of environmental stewardship and the necessity for 
businesses to practice sustainable use of resources.  While the characters are 
portrayed pretty broadly as black and white heroes or villains, in reality there 
needs to be room for both natural environments and economic development, 
creating more gray areas. The characters are driven by individual attributes, 
such as deciding how to behave honorably and regretting excessive greed and 
selfish behavior. By using systems thinking tools, the children can start to see 
shades of grey instead of black and white. The story presents teachers with an 
opportunity to bring these and other important concepts into the classroom. 
 With a new movie version having debuted in March, 2012, many students 
will be revisiting The Lorax, or experiencing it for the first time. A rich lesson 
can be made even more powerful for first-time readers by comparing the 
original text and drawings to the new version.
 Multiple state and national standards can be addressed through The Lorax, as well as local curriculum topics. In this 
lesson, students will 

Evaluate complex information and ideas
Express logical arguments
Understand systems
Consider sustainability and environmental issues in relation to business growth

HOW IT WORKS

Many themes interact in the book. The natural growth cycle of business dominates for a while. The Once-ler makes lots of 
money, uses it to expand his business and employ his relatives, and makes even more money. But growth cannot continue 
forever, and natural resources become depleted. Pollution plagues the country and the tree population declines until it is no 
longer possible to produce thneeds. The Lorax’s voice of dissent is ignored until the treasures of the land are spoiled.
 In this lesson, students read The Lorax and then develop a connection circle and causal loops to understand and illus-
trate the themes of the story. Students will investigate how cycles compete for dominance, and think about how the needs 
of business and natural resources can collide.

MATERIALS

Copy of The Lorax by Dr. Seuss
For each team:

Copies of the Connection Circle template
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The Lorax – Connection Circles 



 The element “Thneed Production” occurs in all three loops, so the loops 
can be combined:

 Once the loops are combined in 
one diagram, encourage students to 
state the dynamics of the Lorax story 
in their own words. By referring to the 
different loops in the diagram, stu-
dents can trace how different loops 
dominate at different points in the 
story. Seeing how loop dominance 
changes and affects complex systems is 
an important technique. 

10. SUMMING UP
Use this lesson plan as an example, 
and expect that students will have 
differing opinions about The Lorax, as 
they will about any complex issue. 
Encourage students to use the connec-
tion circle tool to find feedback loops 
that will help explain and illustrate 
their arguments.
 Stories and issues often hinge on 
conflicting loops. Dominance among 
loops may change and affect the story, 
as it does in The Lorax. The Profits 
Loop, the Production Loop, and the 
Lorax’s Environment Loop are all 
connected. Students will see that the 
loops contain some elements in 
common. Wherever humans build, 
these loops will come into play. While 
there are no easy solutions, under-
standing the feedback loops helps us 
understand the situation and make 
more informed decisions.
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The Lorax – Causal Loop Diagrams 



Easter Island 

§  Isolated Polynesian Island 

§  Settlers thrived in lush environment  

§  Populations grew from handful of  settlers 
to about 7,000 

§  Population collapsed to about 100 

§ What Happened? 



Behavior Over Time Graphs 



Connection Circles 



Causal Loop Diagram 



Easter Island Model 



Easter Island – Student Work 

§  Students were asked to add something to 
the model to make it more realistic. 

§  Students tried adding: 

§  Regrowth of  trees 

§  Addition of  rats which ate tree nuts 

§  Tribe competition and its effect on 
population 

§ Moai building and its effect on trees 



Added regrowth of  trees 



Added clan competition and Moai building 



Why Do We Create Models 

§  To Get an Understanding of  the System 

§  Different Levels of  Complexity 
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Modeling Tradeoffs 



Sea 

§  “Last of  Their Kind” Boston Globe 
Magazine 

§  Fish Banks (MIT Road Maps) 

§  Online Simulation 

§ Modeling Exercise 

§  Add regulation 



Last of  Their Kind   
Boston Globe Magazine 

“People want to see the ocean as a timeless 
thing that links us to the past,” says 
McKenzie. “But the ocean is not timeless. It 
is changing.” 

“Five years ago, Cottone was able to catch 
100,000 pounds of  cod. Then his quota 
was put at 35,000 pounds. Now it is 5,000 
pounds.”  



Fish Banks 

§  Online Simulator developed by Dennis 
Meadows and John Sterman 

§  Allows students play role of  fishers as 
and compete with classmates in an 
attempt to maximize their own profit. 

§  Students choose how many ships to buy 
and where to use them. 

§  Fishery will collapse due to overfishing 
without careful regulation 

§  Students have to cooperate to ensure 
sustainable use of  the fishery 



Modeling Fish Banks 

§  Roadmaps 4: Building the Fish Banks 
Model and Renewable Resource Depletion, 
Whelan and Forrester 

§  Available through MIT Open Courseware 

§ Walks students through creation of  model 
in three chunks with comprehension 
questions along the way. 

§ What happens if…? 

§  At end of  unit students presented their 
own solutions to the problem based on 
their model. 



Fish Banks – Fish Model 



Fish Banks – Ships Model 



Fish Banks – Linking Model 



Fish Banks – Student Work 

Model: 

Presentation: Fishbanks Presentation 



Air 

§  Climate Interactive 

§  Climate Score Board 

§  C-Learn 

§  Gapminder 

§  Graphing Exercise 

§  Climate Stabilization Wedges 

§  Carbon Cycle Modeling 

§ Model different reduction scenarios 



Climate Stabilization Wedges 

§  Stabilization Wedges: Solving the Climate Problem for the Next 50 
Years with Current Technologies by Pacala and Socolow 

§ Menu of  14 actions that can be taken to stop growth of  emissions 

§ Need to choose 7 of  them. 



Carbon Cycle Model 

Based on: 
White, W. (2005 May 20). Modeling the Carbon Cycle. Retrieved from:  

http://www.geo.cornell.edu/eas/education/course/descr/EAS302/302_06Lab11.pdf    



Carbon Cycle Model C-Roads 



Final Project 

§  Open Ended – Students could choose any 
topic they wanted that met the following 
criteria. 

§  It addresses an environmental issue, 
problem, or challenge. 

§  It incorporates systems thinking tools 
to help better understand the issue. 

§  Requirements: 

§  Behavior Over Time Graph 

§  Stock Flow or Causal Loop Diagram 

§  Discussion and Brief  Presentation 








