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Discussion of Figure 1:
Figure 1 shows three views of the education system that we hope to 'kick-start' using the grant funding.  We intend to use the grant funding to create the student learning system shown in the bottom right view labeled, "Student Learning Progression Throughout School."  In so doing, we hope to create the community learning positive feedback loops shown in the upper left corner of Figure 1.  In this way, both students and other community members will work together to begin to make their community more sustainable as shown in the upper right diagram labeled, "A System Dynamics View of Community Sustainability."
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Figure 2

This diagram represents students’ helping their communities (however large one defines community) to become more sustainable.  One should start looking at the diagram on the left at the variable “Community’s students’ learning about community sustainability,” and follow the arrows.  Loop 1 presumes that the more students learn about their community (through consulting here, but this could be through observation or experimentation), the more they will be interested in learning.   Loop 2 states that the more the students learn, the more the community will learn, and the more the community learns, the more they will understand and appreciate the students’ contributions to their learning, resulting in the students feeling more valued by their communities, and thence more interested in learning.  Loop 3 states that the more the community understands community sustainability, the more action the community takes; the more action they take, the more sustainable the community becomes; and the more sustainable the community becomes, the more understanding of community sustainability there is in the community.  This system is not fully in place in any of our communities.  Should we be awarded the grant, we intend to use it to start up this system, as described in the rest of the narrative.
[image: image3.wmf]Community

Sustainability

Community's

students'

learning about

community

sustainability

Community's

learning about

community

sustainability

Community's

understanding

of community

sustainability

Community's

appreciation

of students'

role in

community

sustainability

Students'

perception of the

value their

community places

on their community

sustainability

contributions

Community

action toward

community

sustainability

Loop 2

Loop 3

Students' providing

community sustainability

consulting services to

their community

Loop 1

Student learning and action

Community learning and action

What will students and community members

be learning about community sustainability?

How will students learn about

community sustainability?


Figure 3

Here we break out two sectors in the diagram, a “Student learning and action” sector, and a “Community learning and action” sector.  Thinking about these two sectors leads us to ask two questions:

1) What will the students and community members be learning about community sustainability?

2) How will students learn about community sustainability?

Figure 4 and it’s accompanying text addresses the first question, and Figure 5 with its accompanying text addresses the second question.
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Figure 4

Legend for Figure 4:

[image: image5.wmf]
The small box signifies a ‘state’ of the system at any point in time. In this model the states represent the ‘states’ of social equity, environmental sustainability, and economic sustainability in the community at any point in time.  ‘States’ are often called ‘stocks’ and we often say that the ‘level’ of the ‘stock’ defines the ‘state’ of this particular variable. 
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The double-lined arrow signifies a ‘flow’.  ‘Flows’ cause changes to the ‘states’ to which they are connected.  In this model the two heads of the arrow indicate that the ‘flow’ can go in either direction, either into, or out of, the ‘stock’.
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The single-lined arrow is an ‘information-link’.  ‘Information-links’ transfer information about the ‘state’, or ‘level’ of a ‘stock’, to the ‘flows’.  This ‘state’ information is what causes the flows to increase or decrease, thereby changing the system ‘states’.  
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The closed squiggle is a ‘cloud’.  This signifies a model boundary, indicating that, for the purpose for which the model is produced, it is unimportant where this flow comes from or goes to.   

Discussion of Figure 4:

What will students and community members be learning about community sustainability?
First, note that community sustainability is a function of three elements, a community’s environmental sustainability, economic sustainability, and degree of social equity.
   Over time, the state of each of these three elements influences changes in it’s own state and in the states of the other two elements, as shown in Figure 1.  Too often today, we attempt to address community problems in one area without consideration of the other two elements.  And, often, even if the other elements are considered, inadequate consideration is given to the influence of feedback relationships, delayed effects, and non-linear relationships.   This is understandable because the human brain is generally incapable of intuiting dynamic behaviors-over-time when these effects are present
.

“System dynamics is a way of helping us to better understand the world around us”
, particularly the puzzling behaviors-over-time that result from the combination of feedback relationships, delayed effects, and non-linear relationships.   Not only can system dynamics help us better understand the world around us, but it also can help us to make better decisions on how to improve our world, decisions that can help us avoid the unintended consequences that often result from our policy decisions.

And, this is the point of our grant request. Every community has problems of some kind, and most of them can be said to be economic, social, or environmental.  And every community has K-12 schools.  We believe that a community’s kids can become their community’s sustainability system dynamics consultants, that kids can work with their community to build system dynamics models to help the community solve specific problems by identifying those policies that contribute most to the community’s sustainability.   As examples, we imagine, in a specific community, three teams of high school kids, working on:

1) a model dealing with property taxation issues for their city or county government

2) manufacturing plant expansion plans for a major business in the community, and

3) a homeless housing problem in the community for a non-profit organization.

All three of these community issues have environmental, social, and economic aspects, all of which can be considered in a system dynamics model. The kids would be interviewing appropriate people in the community about the issue, researching community history with the problem, incorporating the information from their research and interviews into a model with which they can simulate past and future behaviors-over-time relative to the problem, and hosting town meetings to discuss their findings.   All of this work would fit into the framework described by Figure 1.   Finally, such work would not detract from, but would enhance education
.  
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Figure 5

This diagram represents the core of how we would like to use the grant.  It is what we believe is required for the startup of the system in Figure 2.   

Roxann and Kate,

I don’t have time before our phone call  to write everything down here that I want to, but I will make a quick list of what should be covered.

1) The main message is that the sum of real-world experience (through observation and real-world experiments) and computer experiments is a case of the sum of 1 and 1 adding to more than 2.  They feed on one another and enhance opportunity for learning.  One can first learn in the real world, develop an organizing question, model it on the computer, then run a range of computer experiments that one just can’t execute in real life.

2) I think all seven of the items in Kate’s “Basics” note that she wrote on Tuesday can be written about by using this diagram.  

3) The work that you are including from other grant partners (Kaytee’s environmental center, Libby’s Pond, etc) fall into the bottom row of items (we can make it the top row if you wish) in Figure 5.  I think all the other partners can be included here.

4) The technology discussion in support of this model should center around both DL technology and SD software. DL technology is required to create a critical mass of interest early on.  It will also be needed as teachers and students move into collaborative learning and consulting projects, whether real student projects, or collaboration for teacher education.  Through DL, a teacher or student will be more likely to find another person to work with who is interested in the same topics.  DL technology will also be important if students desire to execute projects which need a broader definition of ‘community’ than their immediate community, say NE WI, there county, WI, the Midwest, the US, the Americas, etc.   SD technology will be needed for computer model building and experimentation.  Also, here at Bergen there is research going on on using SD over networks, multiple people building and playing learning SD games over networks and the internet, as well as people using collaborating on SD models in virtual learning spaces.   

� President’s Report on Sustainability (Roxann – obtain reference from Susan Gullion)


� Sterman, John, (1994) “Learning in and about complex systems”, System Dynamics Review, Volume 10, Numbers 2/3, Summer/Fall 1994


� MIT System Dynamics in Education Project web site at http://sysdyn.mit.edu/


� Mandinach, Ellen B., Cline, Hugh F.  (1994) Classroom Dynamics, Implementing A Technology-Based Learning Environment.  Lawrence Erlbaum Associates, Publishers, Hillsdale, New Jersey.


and


Richmond, Barry. (1993) “Systems thinking: critical thinking skills for the 1990s and beyond”, System Dynamics Review Volume 9, Number 2, Summer 1993.  


and


Forrester, Jay,  Learning through System Dynamics as Preparation for the 21st Century, downloadable from MIT System Dynamics in Education Project web site at � HYPERLINK http://sysdyn.mit.edu/papers-index.html ��http://sysdyn.mit.edu/papers-index.html�.


and


Forrester, Jay,  System Dynamics and Learner-Centered-Learning in Kindergarten through 12th Grade Education downloadable from MIT System Dynamics in Education Project Road Maps web site at http://sysdyn.mit.edu/road-maps/rm-toc.html
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