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Why let students simulate?

Develop the 
ability to think 
critically about 
complex systems 
and to address 
complex issues of 
concern.



Using System 
Dynamics
and Systems Thinking
Tools and Learning 
Strategies to Build 
Science, Technology, 
Engineering, and 
Math Excellence 

Science, Technology, 
Engineering and 
Math (STEM)

Why?



Next Generation Science Standards
1. Patterns 

1. Cause and Effect: Mechanism and Prediction

2. Scale, Proportion, and Quantity

3. Systems and System Models

1. Energy and Matter: Flows, Cycles, and 
Conservation 

Why?



Common Core Reading Standards for Informational Text
-Analyze how the author unfolds an analysis or series of ideas or events, 
including the order in which the points are made, how they are introduced 
and developed, and the connections that are drawn between them.
-Analyze a complex set of ideas or sequence of events and explain how 
specific individuals, ideas, or events interact and develop over the course of 
the text.

Math – Common Core Mathematical Modeling 
Mathematically proficient students can apply the mathematics they know to 
solve problems arising in everyday life, society, and the workplace…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.

Why?



Characteristics of Complex Systems

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

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

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

4. The cause of the problem is within the system.
5. Collapsing goals result in a downward spiral.
6. Conflicts arise between short-term and long-term 

goals.
7. Burdens are shifted to the intervener.
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Living Lands – Forest and Town
http://www.clexchange.org/curriculum/simulations/livinglands.asp

http://www.clexchange.org/curriculum/simulations/livinglands.asp


Cause and effect are not closely 
related in time or space.

Decisions made in one area of the 
forest and at a particular time can 
affect other areas long into the future. 

Connections to 
Characteristics of 
Complex Systems



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

A sole policy that suppresses forest 
fires treats only the symptoms and 
can lead to problems in the future.

Connections to 
Characteristics of 
Complex Systems



Connections to 
Characteristics of 
Complex Systems

High-leverage policies are difficult to 
apply correctly.

Finding the best combinations and 
levels of action when working to 
create the best long-term outcomes 
for the forest is very difficult.  



Complex Systems Simulations
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http://www.clexchange.org/curriculum/complexsystems/oscillation/default.asp

http://www.clexchange.org/curriculum/complexsystems/oscillation/default.asp


How?



Behind Closed Gates

http://www.clexchange.org/curriculum/simulations/prison_simulation.asp

http://www.clexchange.org/curriculum/simulations/prison_simulation.asp


Characteristics of Complex Systems

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

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

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

4. The cause of the problem is within the system.
5. Collapsing goals result in a downward spiral.
6. Conflicts arise between short-term and long-term 

goals.
7. Burdens are shifted to the intervener.



The Shape of Change Sims
http://www.clexchange.org/curriculum/shapeofchange/soc_5_Infection.asp

http://www.clexchange.org/curriculum/shapeofchange/soc_5_Infection.asp
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Maximize your Net Worth at the 
end of the game.

Net Worth  =
Bank Balance

+ Value of Fleet

Your Goal

$





Fishing Fleet

Initial Fleet =
3 Ships/team

Fleet Growth
-Purchase from other teams 
via auctions
- Order new ships

Fleet Reduction
- Sales to other teams via 
auctions



Let�s Go Fishing

Winslow Homer, Fishing Boats, Key West (1903)



Steps for each year (round)

1. Check dashboard. Record your total assets.
2. Auction
3. Check tables and graphs (on all other tabs).
4. Determine ship allocations.
5. Buy new ships if desired– 1 yr delay
6. Go!



Sites to Explore

Creative Learning Exchange clexchange.org

Forio Simulation Showcase 
https://forio.com/simulate/

isee systems Exchange
https://exchange.iseesystems.com/

MIT Learning Edge
https://mitsloan.mit.edu/LearningEdge/

http://www.clexchange.org
https://forio.com/simulate/
https://exchange.iseesystems.com/
https://mitsloan.mit.edu/LearningEdge/


Time to Explore

Creative Learning Exchange 
clexchange.org

Menu: Curriculum to Simulations

http://www.clexchange.org


Questions and 
Contact 
Information

Anne LaVigne 
lavignea@clexchange.org


