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Name__________________________________ 
 

Project_________________________________ 

 
 
 
 

RUBRICS FOR UNDERSTANDING: 
USING SYSTEM DYNAMICS TOOLS 

 
 
 

These rubrics present standards for system dynamics projects. Standards are given for 
behavior over time graphs, causal loop diagrams, stock/flow diagrams, and computer 
models.  While standards are often designed to assess final products, these rubrics also 
have a broader purpose.  They are meant to provide guidelines as you work on your 
project.   
 
In system dynamics, the process and the product are equally important – system 
dynamics is learning by doing.  You use system dynamics tools to examine, revise, refine 
and explain your mental model of a problem. Understanding a system is an iterative 
problem-solving process.  These rubrics are intended to give you guidance and long-term 
goals for the process as well as the product of your work.   
 
The Rubric for Understanding provides general goals for all system dynamics projects.  
The remaining rubrics address specific standards for each tool. 
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RUBRIC FOR UNDERSTANDING 
 
These standards apply to all system dynamics projects: behavior over time graphs, stock/flow diagrams, 
causal loop diagrams, and computer models.  They express the general goals for system dynamics work. 

CATEGORY STANDARD NOTES 
 
DEFINING 
THE QUESTION 
 
      Purpose 
      Dynamics 
      Feedback 
      Focus 
     Usefulness 
 
 
 
 
 

 
q The project has a clearly stated purpose. 

q The question is clearly defined in behavioral 
terms.  The question involves dynamics – it is 
about a behavior that changes over time. 

q The question involves feedback – the cause of 
the behavior is endogenous to the system. 

q The question has a manageable focus – the 
boundaries of the system are clear and 
reasonable. 

q System dynamics tools can provide useful 
insight into the problem. 

 

 
WORKING ON THE 
PROJECT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reflecting on learning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
q The problem is framed in a reference behavior 

mode – an initial behavior over time sketch 
(BOTG) of the behavior pattern in question.  

q The initial mental model is briefly described.  
These are assumptions about how the system 
works and what is causing the behavior in 
question.  Key elements of the system and 
their basic interrelationships are hypothesized. 

q There is a listing of variables that are 
endogenous, exogenous and excluded. 

q A system dynamics tool is used to examine 
and clarify this mental model. (See rubrics for 
behavior over time graphs, causal loop 
diagrams, stock/flow diagrams, and models.) 

 
Throughout the project, the student reflects on 
questions like these:  

q How is your mental model changing? 

q Do any of your findings surprise you? 

q Where are you encountering difficulty?  
Where can you get the help or information 
you need? 

q Are things still missing from your diagram or 
model?  How could it be improved? 

q Does your project remind you of another 
similar system or problem? 

q How can you use what you have learned?  Are 
there leverage points to change the system?  
Can you recommend policy changes? 

q What better questions can you ask now? 
 

 



Rubrics 2001 

 3

 
(Rubric for Understanding, continued)  
 
COMPLETING THE 
PROJECT 
 
Usefulness 
 
 
 
 
 
 
 
 
 
 
The Presentation 
 
 
 
 
 
 

 
q The project addresses the original question. It 

illuminates the behavior and provides insight 
into its causes.   

q The project is used to examine assumptions 
about different policies.  Once the diagram or 
model is built, it is used to think about “what 
ifs” and make decisions. 

q If the project could not address the question 
(which is OK too), there is an explanation of 
what was learned in the process and what 
“next steps” are possible. 

 

q The presentation clearly communicates what 
was learned about the system. It is appropriate 
to the audience.  

q All elements of the project are clearly and 
accurately labeled. 

q Visual tools (graphs, pictures, tables, etc.) are 
used to support the presentation and analysis. 

q The display is neat and aesthetically pleasing. 

q A 2-page written summary accompanies the 
display.  It includes a description of the 
project and conclusions. A reflection on 
learning addressing some of the questions 
above is important. 
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RUBRIC FOR BEHAVIOR OVER TIME GRAPHS 
 
These are specific standards for behavior over time graphs.  Use this rubric with the Rubric for 
Understanding. 

CATEGORY STANDARD NOTES 
 
VARIABLES 
“What is changing? 
 
       Horizontal Axis 
       (Time) 
 
 
 
 
       Vertical Axis 
       (Behavior) 
 
 
 
 
 
 
 
 

 
q The horizontal axis represents time. 

q Scales are clearly labeled and related to the 
behavior. They can be numeric or descriptive. 
(e.g., Days of the month, 0-30; or “Beginning, 
Middle, End” of story.) 

q The scale encompasses enough time to show 
the pattern of behavior. 

q The vertical axis represents the variable being 
investigated. 

q All variables are nouns, quantities that can 
increase or decrease with time. They can be 
“hard” (usually measured in standard units, 
e.g., degrees) or “soft” (usually not directly 
measurable but can be subjectively and 
relatively estimated, e.g., morale.)   

q Scales are clearly labeled, reasonable, and 
related to the behavior. They can be numeric 
or descriptive. (e.g., Degrees Celsius, 0-100; 
or Morale, “Low, Medium, High.”) 

 

 

 
THE LINE 
“How is it changing?” 

 
q The graph is a line graph.  

q The line accurately depicts the behavior 
described, based on available data. 

q The graph focuses attention on the pattern of 
behavior – changes over time, the slope, 
turning points, inflections, etc. – rather than 
only on specific events. 

q Whenever possible, the graph shows lines for 
more than one related variable. 

 

 

 
USEFULNESS 
“Why is it changing?” 

 
q The graph leads to questions about the 

dynamics of the system and possible causes of 
the behavior. 

q The written project summary includes an 
explanation of what the graph shows, 
including high points, low points, inflections, 
sudden changes, no change, etc.  
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RUBRIC FOR CAUSAL LOOP DIAGRAMS 
 

These are specific standards for causal loop diagrams.  Use this rubric with the Rubric for Understanding. 
 

CATEGORY STANDARD NOTES 
 
VARIABLES 
(The words) 
 
 
 
 
 

 
q All variables are nouns, quantities that can 

increase or decrease over time.  (Do not use 
“more” or “less”) Variables can be “hard” or 
“soft.” 

q All variables represent factors believed to be 
important in determining the behavior in 
question. 

 

 

 
THE ARROWS 
(Causal connections 
between variables) 
 
 
 

 
q Each arrow represents a causal relationship 

between two variables. 

q All polarities are labeled. 

o “+” for “change in the same 
direction”     

o  “-“ for “change in the opposite 
direction”   

o “S” and “O,” or U-turn symbols may 
also be used. 

q The diagram includes feedback loops.  
Positive (reinforcing) and negative (balancing) 
feedback loops are labeled. 

q Connections are based on evidence, data, or 
reasonable hypotheses. 

q Delays are indicated. 

q Arrows show smooth causal flows through the 
diagram with a minimum of crossing lines. 

 

 

 
USEFULNESS 
 

 
q The diagram leads to a better understanding of 

the feedback loops governing the behavior in 
question. 

q A brief description tracing the feedback loops 
is included in the written project summary. 
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RUBRIC FOR STOCK/FLOW DIAGRAMS 
 

These are specific standards for stock/flow diagrams.  Use this rubric with the Rubric for Understanding. 
 

CATEGORY STANDARD NOTES 
 
STOCKS 
(Accumulations) 
 
 

 
q Stocks are the dynamically significant 

accumulations in the system.  They are 
quantities that can increase or decrease over 
time. They are expressed as nouns. 

q Stocks are the “memory” of the system. If 
time were stopped, stocks could be measured. 

q They are limited in number to allow insight 
into the behavior in question. 

q Stocks are changed only by flows. 

 

 
FLOWS 
(Actions or policies)  
 

 
q Flows express how many units of a stock flow 

into or out of the stock per unit of time.   
 

 

 
AUXILIARY 
EQUATIONS 
(Converters) 

 
q Auxiliary equations break the flows down into 

more manageable or understandable 
components.  They make explicit the factors 
that determine the behavior of the flows. 

 

 

 
FEEDBACK 

 
q The diagram shows circular causality 

(feedback) within the system. 

q Positive (reinforcing) and negative (balancing) 
loops are labeled. 

 

 

 
USEFULNESS 

 
q The diagram is “operational.” The structure of 

the system is evident from the diagram. 

q The diagram provides insight into the possible 
causes of the behavior in question. 

q The diagram is easy to read with smooth 
causal loop connections and a minimum of 
crossing lines. 

q A brief explanation of the structure of the 
system is included in the written project 
summary. 
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RUBRIC FOR SYSTEM DYNAMICS MODELS 
 

These are specific standards for building system dynamics computer models.  Use this rubric with the 
Rubric for Understanding and the other tool rubrics. 
 

CATEGORY STANDARD NOTES 
 
CONCEPTUALIZATION 
 
 

 
q The model has a clear purpose stated in 

behavioral terms.  

See the Rubric for Understanding: Defining the 
Problem, Beginning the Project. 

See the Rubric for Behavior Over Time Graphs 
for drawing an initial reference behavior mode. 
 

 

MODEL 
CONSTRUCTION 
       The diagram 

 
See the Rubric for Stock/Flow Diagrams to lay 
out the structure of the model. 
 

 

 
        The Equations 
        (The Assumptions) 
 

 
q Equations describe causal relationships in 

mathematical terms. 

q All variables represent real-world entities; 
they can be “soft” or “hard.” 

q Units are listed for each variable.  Units 
balance in each equation and throughout the 
model. 

q All equations are briefly documented in 
simple terms using the Document function. 

q Equations are simple and clear.  Long or 
complex equations are broken into simpler 
converters for clarity.  Every important 
variable has a name. 

q Equations are arithmetic. Non-linear 
relationships are expressed as graphic 
functions. 

q Graphic functions accurately capture 
complex non-linear relationships; curves are 
smooth. 

q All parameters (constants) have reasonable 
real-world values. 

q Switches are used judiciously and sparingly. 
 

 

      
      Simulation Mechanics 

 
q The solution interval (DT) is 1/3 or less of 

the smallest time constant to produce a 
smooth curve. 

q The length of simulation is chosen to show 
the complete pattern of behavior. 
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 (Model rubric, continued)    
    The Structure  

 
q The model starts with a simple structure and 

builds in complexity.  The development 
sequence is shown if the model is complex.  
Sectors may also simplify a complex model. 

 

 

 
MODEL ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Presentation 

 
q The model accurately captures the behavior 

in question.  (This usually requires an 
iterative process of comparing the output to 
real-world values, identifying structures or 
parameters that need refinement, and 
simulating repeatedly.) 

q The behavior of all model variables is 
examined for reasonableness. 

q The model is tested under extreme 
conditions. 

q Leverage points are identified by 
determining which parameters have the 
greatest impact and which have the least. 

q Important causal loops are identified. 
Causes of the behavior are traced back 
through the loops. 

 
q A causal loop diagram may be used to 

explain the feedback loops.  See Rubric for 
Causal Loop Diagrams. 

q Graphs are used to show and interpret the 
behavior under varying conditions. 
Supporting graphs show the behavior of all 
important related variables. 

q Scales are appropriate for ease of 
interpretation. 

 

 

 
USEFULNESS 

 
q The model provides useful insight into the 

problem in question.  It is used to identify 
and test alternative policies or actions. 

q Sometimes a model cannot address the 
original question.  If so, there is thought 
given to why, what might be missing, etc. 

q The written project summary includes a 
written explanation of what was learned 
from the model.  

See Rubric for Understanding: Reflection on 
Learning, Presentation. 
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Hines, J., 2000,  “Beauty tips for SD models,” MIT system dynamics course lecture notes. 

Richmond, B., Peterson, S., 1985-2000, An Introduction to Systems Thinking, Documentation accompanying STELLA© software, 
High Performance Systems, Inc., Hanover, NH.   

Sterman, J., 2000, Business Dynamics, Systems Thinking and Modeling for a Complex World, Irwin McGraw-Hill, Boston. 


