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General Instructions for Model Assignments

Review all items below before you turn in your first few assignments.  I hate to penalize students for an otherwise excellent model because they do not follow instructions (but I will).

File names, organization and submission:

Turn each assignment as a single STELLA file (one file per pair). In most cases you will have multiple models within this file. The file should be named with the assignment number followed by you and your partner’s initials. For example, if Jonathan Beckhardt is paired with Paul Park, the file they post for assignment #1 will be named "AS1JBPP" (or AS1PPJB).  The file should be submitted via Blackboard.  To do this, go to the Blackboard website, click on the “Assignment Drop” button, click on the appropriate assignment (e.g. AS1 for assignment #1), click the “Browse” button to find your file, then click on the “Submit” button.  Important: Unfortunately Blackboard only gives you one chance to upload files.  In assignments that require more than one file be submitted, you need to submit all of them at one time.
Organize models and text in your STELLA file spatially so that I can easily review and make comments.  Leave a few inches at the top for me to write general comments.  The models in your assignment should be placed sequentially moving downward (not off on the right) so that I can easily scroll down through models, graphs and text boxes. Where possible, use one graph pad per model, and place it adjacent to the model (each pad can have multiple graphs on different pages).   

Document your models with text boxes:

Document so that someone who is familiar with STELLA, but not necessarily with the particulars of your assignment would be able to review your model and understand what you did, why you did it, and what you found.  To accomplish this, include a text box adjacent to each model within your STELLA file.  Within each box you should:

· Use a font size of 10.  Do NOT use a scrolling text box – size your box so that all text is visible.  I will add my comments in CAPS within the box, so please leave a bit of additional room for my comments in your box.

· Define a concise and well-framed question or objective that the adjacent model is designed to address.

· List the values of the givens (initial conditions, forcing, etc.).

· Briefly state your conclusion/findings.

· Answer any questions posed in the specific modeling assignment.

· Identify further questions that the model could be modified to answer. What would you change to answer these?

· List at least two analogous phenomena that would be amenable to similar model formulations (more on analogies immediately below). Note: in some assignments you will be asked for fewer analogies.
Modeling analogies are critical:

This course is not really about people on deserted islands, foxes, solar performance or any of the other specific phenomena that you are asked to model in assignments.  Neither is it a course about STELLA software.  The objective is to help you learn a set of thinking skills and to develop intuition that you can then apply to a broad range of systems.  I can’t stress enough that this class will only be of lasting value if you are able to apply the modeling concepts you learn here to other situations.  You gain the ability to do this by developing analogies for each type of model formulation you experience.  
· The BEST type of analogy for building your thinking skills is very similar in terms of feedback structure to the original model, but describes an important phenomena in a very different context (e.g., the formulation for unrestricted population growth in biological systems is also a good formulation for compound interest in economics, radioactive decay in chemistry, etc.).  

· Be certain that it is the underlying mechanism rather than just the pattern that is analogous.  For instance, the s-shaped pattern that you see on a graph of a pH titration in acid-base chemistry looks very similar to a graph of a population growing on a renewable resource over time.  However, the mechanisms involved are entirely unrelated, so one is not a good analogy for the other.  

· Make analogies as relevant to your own life and experience and as specific as possible – the point is for you to internalize these.  Be specific in describing how your analogies relate.  In the text box, specify which features of your analog corresponds to the particular stocks and which to the particular flows in the model at hand.
· Choose analogous situations that might genuinely be worth modeling.  Do not choose absurd, trivial, artificial or offensive analogies.  Forced and artificial analogies indicate lazy thinking and do not build thinking skills.
· As the world gets more and more complex and information rich, merely “knowing the facts” associated with a subject will not take you very far.  On the other hand, being able to recognize familiar structural patterns and mechanisms in novel situations and being able to predict behavior based on familiarity with these patters in other settings WILL.

Mentally simulate BEFORE you run a model:
In order to build your intuition it is critical that you mentally and conceptually simulate model dynamics before you let the computer do the work.  This means actually sketching out on paper the pattern that you expect your model to produce, and ideally it means talking through your hypothesis with a colleague.  Why is this important?  It is important because the process of comparing your formalized expectations with actual behavior leads to insight.  If you run the model before you have completely thought through potential behavior you end up developing post-hoc (after the fact) hypotheses based on output.  This is analogous to the difference between observational studies and manipulative experiments (see notes for class #1 if this distinction does not make sense).  It is only by conceptually simulating dynamics in your mind and on paper BEFORE you run your model on the computer that you test mechanistic understanding and build thinking skills. 

Document all units:

Units provide a powerful means for checking the logic of your equations.  If the units don’t make sense, then the logic of the equation and of your thinking can’t make sense either!  Document units in each converter, stock and flow within your model.  Unit documentation should be included in {brackets}   STELLA interprets info in curly brackets as documentation and not part of the equation.  In a generic sense, the units for all stocks should be {amount of stuff} (e.g. grams carbon, money, good will, number of organisms, etc.).  The units for all flows should be {amount of stuff/time} (e.g. births/yr, dollars/day, etc.). 

Try to solve problems with your partner first.  Checking in with other groups is often useful too:

Some degree of frustration is a good thing because it means that you are actively thinking.  But if you and your partner are totally stumped, it is absolutely fine for you to ask other groups how they have approached the problem.  Once you think that you have successfully solved the problem it is perfectly appropriate for you to check your model structure and graphical output against those of other groups before you turn your model in.  Try to understand and explore how and why other groups’ conceptual and logical approaches to problems differ from your own.  
Back up your model!:

Back up your models regularly (note that this is different from saving your model).  STELLA files periodically become corrupted.  When this happens, it becomes impossible to open the file.   To avoid catastrophic loss of work, I strongly suggest that you alternate between two names each time that you save your model.  So, for instance, save your work as “AS1LHMMa” the first time, save as “AS1LHMMb” the second time, save as “AS1LHMMa” the third time, “AS1LHMMb” the fourth time, etc.  If you follow this procedure and your model becomes corrupted you have a genuine backup to revert to.  Ideally you should also save your models in different locations (e.g. on disk and on stulocker) in case media becomes corrupted.  If you do not back up your work I can almost guarantee anger and frustration.  STELLA WILL crash.
Keep STELLA files as small as possible:
Stella files have a tendency to get big when you have unlocked graph pads and run many simulations -- all of the output from all of those runs ends up getting stored within the file.  It is kind of a pain in the behind for me (and for you) to work with these enormous files, so I ask you to keep files small. Once you have a model doing what you want, blow up the output in the individual graphs (you don't need to blow up the graph pad, just use the dynamite within each graph), save the model, rerun it with precisely the scenarios you want, and then lock all graphs within a graph pad.  Once graphs are locked they will not grow in size.  If you leave them unlocked they will continue to grow each time you run the file for other models.
Carefully organize your conceptual models in STELLA:
 In STELLA you simultaneously construct conceptual models (the diagrams) and mathematical models (the equations).  The conceptual models provide important means for you to organize your thinking and communicate your understanding to others.  The same formulation can often be built into very different looking conceptual models. Build your conceptual models so that they effectively convey and reflect the logic of the phenomenon under investigation.  You can avoid “spaghetti” diagrams through judicious use of ghost variables (this will eventually make sense to you).
Don’t forget to think!!!

Computer software has the capacity to lure us into emphasizing technological prowess over creative thinking.  It is quite possible for you to create a model that does what it is “supposed to do” without you gaining a whole lot of insight into the underlying relationships being modeled.  Avoid this trap.  Be certain that you completely understand what you are doing, why you are doing it, how it relates to the problem at hand, and, more importantly, how it relates to other similar phenomena.  Talk about the implications of what you are learning with your partner and raise issues in class.  Models are only useful if they stimulate you to develop thinking skills!  

