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Having to know the answers 
puts us in terrible positions 
from which to learn.  D. Kim 



Session Description: 

What do springs, playground 

relationships, and populations have in 

common? They all oscillate over time! 

These ups and downs across multiple 

contexts form the basis for this series of 

free, easy-to-use, online simulations and 

lessons. Initiated by Jay Forrester and 

developed through the Creative Learning 

Exchange, each simulation in this first 

series of simulations explores one of 

Forrester’s key characteristics of complex 

systems—“the cause of the problem is 

within the system.” Having students 

experience these lessons can create 

conversation about how system 

structures generate behaviors and help 

them make connections to other similar 

systems within their lives. Please bring a 

computer to experience the models 

firsthand.  



Background 

In 2010, Professor Jay W. Forrester initiated a pilot project 

through the Creative Learning Exchange. The goal is to 

create online curriculum materials for K-12 students and 

interested adults that will illustrate the characteristics of 

complex systems: 
1.Cause and effect are not closely related in time or space. 

2.Action is often ineffective due to application of low-leverage policies 

(treating the symptoms, not the problem). 

3.High-leverage policies are difficult to apply correctly. 

4.The cause of a problem is within the system. 

5.Collapsing goals results in a downward spiral. 

6.Conflicts arise between short-term and long-term goals.  

7.Burdens are shifted to the intervener. 



The Approach 

 Create a cohesive set of models that fit with K-12 
curriculum standards. Additional families of models 
will be needed to illustrate other characteristics of 
complex systems. 



A Family 
of 
Models 



Connection to National Science Standards 
 

“SYSTEMS, ORDER, AND ORGANIZATION The natural 

and designed world is complex; it is too large and 

complicated to investigate and comprehend all at once. 

Scientists and students learn to define small portions for the 

convenience of investigation. The units of investigation can 

be referred to as ''systems." A system is an organized group 

of related objects or components that form a whole. Systems 

can consist, for example, of organisms, machines, 

fundamental particles, galaxies, ideas, numbers, 

transportation, and education. Systems have boundaries, 

components, resources flow (input and output), and 

feedback. 

The goal of this standard is to think and analyze in terms of 

systems….” 

   National Science Educational Standards, p.116 

http://www.nap.edu/openbook.php?record_id=4962
http://www.nap.edu/openbook.php?record_id=4962
http://www.nap.edu/openbook.php?record_id=4962
http://www.nap.edu/openbook.php?record_id=4962


Common Core Standards - Reading 
 
1st Grade 
Compare and contrast the adventures and experiences of 
characters in stories. 
 
6th Grade 
Describe how a particular story’s or drama’s plot unfolds in a 
series of episodes as well as how the characters respond or 
change as the plot moves toward a resolution. 
 
HS Literature 
Analyze how complex characters (e.g., those with multiple or 
conflicting motivations) develop over the course of a text, 
interact with other characters, and advance the plot or develop 
the theme. 



Common Core Standards - Math 
 
4. Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to 
solve problems arising in everyday life, society, and the workplace. In early 
grades, this might be as simple as writing an addition equation to describe a 
situation. In middle grades, a student might apply proportional reasoning to 
plan a school event or analyze a problem in the community. By high school, a 
student might use geometry to solve a design problem or use a function to 
describe how one quantity of interest depends on another. Mathematically 
proficient students who can apply what they know are comfortable making 
assumptions and approximations to simplify a complicated situation, realizing 
that these may need revision later. They are able to identify important 
quantities in a practical situation and map their relationships using such 
tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can 
analyze those relationships mathematically to draw conclusions. They 
routinely interpret their mathematical results in the context of the situation 
and reflect on whether the results make sense, possibly improving the 
model if it has not served its purpose. 



The Approach 

 Create a cohesive set of models that fit with K-12 
curriculum standards. Additional families of models 
will be needed to illustrate other characteristics of 
complex systems. 

 Utilize a common structure that generates an 
oscillation pattern of behavior. 



Example 

From Spring Dynamics to Playground Dynamics 



Repetition is Key 

This basic behavior pattern will be 

encountered repeatedly: 



The Approach 

 Create a cohesive set of models that fit with K-12 
curriculum standards. Additional families of models 
will be needed to illustrate other characteristics of 
complex systems. 

 Utilize a common structure that generates an 
oscillation pattern of behavior. 

 Use instructional scaffolding principles to build from 
simple to more complex models. 



Support for Teachers and Learners 

 Simulations can be run online at The Creative Learning 
Exchange (http://www.clexchange.org) 

 Stella models can be downloaded and run locally 

 Each simulation has accompanying materials 

 Background document explaining model behavior 

 Lesson plan and handouts 

 FAQ and Instructional document 

 Articles about oscillation available from CLE website 





The Approach 

 Create a cohesive set of models that fit with K-12 
curriculum standards. Additional families of models 
will be needed to illustrate other characteristics of 
complex systems. 

 Utilize a common structure that generates an 
oscillation pattern of behavior. 

 Use instructional scaffolding principles to build from 
simple to more complex models. 

 Create models and materials relevant to real-world 
issues.  

 Provide age-appropriate materials and interfaces 
for ages 5+. 



Model Progression (Examples) 

Model A B C 
Springs  

 
 
 
 

Relationships  
 
 
 
 

Populations  
 
 
 



Level A - Playground Level B - Populations 

Level C – 
Predator/Prey/Biomass 

Interface Examples 



In summary… 
 
The Pilot 
Project 
through the 
Lens of the 
Iceberg Visual 



Stay in “The Loop” as new materials are posted. 
http://www.clexchange.org/curriculum/complexsystems/oscillation/ 
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