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Colorado Tech Course Syllabus and Supplemental Information 
Systems Thinking and Problem Solving 

Course 
Course Title:    Systems Thinking and Problem Solving 
Course Number    MGM 315 
Number of Credit Hours   3 
Class Hours per Week    3 
Prerequisites    MGM 201 
Preparation Date   October 2003 
By     Bob Powell 

Course Description 
Many problems seem intractable because we don't use the appropriate lens to examine them. They are not simply 
problems; they are "messes," that is, they are combinations of problems so entangled that we can't do "just one 
thing" to "solve the problem."  

This course examines problems using the systems approach, the foundation of which is that system structure is 
responsible for behavior. "Structure" in this context refers to the combined influences and feedback loops within 
the system, where the "system" to be examined is defined by the problem being addressed. Structure is described 
using the systems languages: systems thinking causal loops and system dynamics stocks & flows. These struc-
tures are often complex. But, in the end, they are only precisely-told stories, stories told in a way that is logical and 
relatively easily understood, once one is familiar with systems languages.  

We tend to blame external factors or individuals for our problems and don't look at how the system itself creates 
the behaviors. It's not that external factors or individuals don't play a role, they do; but they're not responsible for 
the resulting behavior. An analogy: a bell doesn't ring simply because it is struck … a bell rings because it's 
shaped like a bell. Most tables don't "ring" … they just go "thunk." 

The leverage to achieve desired behaviors lies in modifying and influencing structure through effective policies. 

Objectives of the Course 
A. Learn why “learning in complex systems” is so difficult and the five disciplines required for organizational learn-

ing: systems thinking, personal mastery, mental models, shared vision and team learning. Also, learn an alter-
nate classification that parallels what humans need for learning: a language, a brain, learning skills, memory, 
and motivation and aspiration.  

B. Learn why systems thinking is necessary for problem solving and is a critical role of leadership.  

C. Learn to understand, and communicate about, organizational structure and behavior using the basic systems 
languages: causal loop diagrams and stock & flow diagrams. 

D. Learn commonly observed structures and behaviors in systems: the systems thinking archetypes.  

E. Understand and explore the structures responsible for the basic behaviors of exponential growth, exponential 
decay, and S-shaped growth. 

F. Understand that managers must become organizational designers; that is, they must design organizational 
structures based on theory and then observe behavior to confirm and modify theory. In other words, managers 
must learn to apply the scientific method to business challenges.  

G. Gain experience with an example management flight simulator as a “practice field” or “learning laboratory.” 

Instructional Approach 
A. Reading assignments from course text and papers on business and social issues. 

B. Reviewing and discussing text material as a class and in small groups. 

C. Reflection papers  

D. Challenges: Homework assigned to individuals (optionally to teams of two) and class dialog on the challenges.  
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E. Case studies: Assignments to individuals (optionally to teams) to explain the dynamics behind behaviors de-
scribed in news articles, magazine articles, or work situations from a systems perspective. Presentations to the 
class and dialog on the cases. 

F. Examinations and quizzes.  

Assignments 
Reflection Papers 

An assignment each week is write a 1-2 page e-paper (in e-mail body or attached MS-Word document) reflecting 
the student’s learning from the class. These papers provide each student with an immediate opportunity to apply 
theory to his/her own experiences and create a learning log to track the evolution of thinking through the course. A 
“reflection paper,” relative to material of the previous week, can include observations organized into the follow-
ing categories: 
• Insights: Insights gained from the reading or class discussion. This is not meant to be a summary of the mate-

rial, but rather how the material has affected understandings. 
• Beliefs: How beliefs have been confirmed or modified from using a systems perspective. 
• Contrasts: Observations of contrasts between systems thinking approaches and traditional of organizational 

approaches 
• Organizational Observations: How the insights have affected student’s understanding observed organiza-

tional behaviors 
• Struggles: Struggles associated with understanding the material. 
• Disagreements: Descriptions of disagreements with the reading or what has been presented/discussed in 

class along with facts, experiences, and logical arguments that explain the source of disagreement 
• Other 

Reflection papers grades will depend upon at least three components:  
• Linking class discussion, text materials, & paper reading assignments with personal experiences. 
• Writing that makes points clearly and connects to practical meanings and applications of the material. 
• Writing with good grammar and spelling, avoiding platitudes, fluff, and faulty arguments. 

Challenges 

Homework assignments will clarify or supplement class material or provide practice using the concepts, techniques 
and skills of systems thinking. Examples:  
• Clarifying causal loop diagrams in The Fifth Discipline by adding link polarities (and renaming variables, if nec-

essary for clarity). 
• Identifying variables as either stocks or flows and drawing the stock & flow diagram illustrating the system. 
• Creating simple causal loop or stock and flow models from a written description of a problem.  
• Describing examples of using the ladder of inference or double-loop learning. 
• Defining scenarios relative to a problem description and strategies for addressing it. 

Presentations 

Students, individually (or optionally in teams of two), will present on the dynamic structure underlying behaviors 
observed from news articles or personal experience.  Two presentations will be required from each student (this 
would mean teams would work on four presentations).  

Grading 
A. Attendance and Participation   20% 
B. Reflection papers      20% 
C. Homework Assignments     20% 
D. Presentations     10% 
E. Mid Term & Final Examinations   30% 

Required Materials 
A. Text: Peter M. Senge, The Fifth Discipline, Doubleday Currency, 1990. 
B. Supplemental papers on business and social issues provided by the instructor (see list). 
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General Instructions 
A. Students are encouraged to obtain and read Criteria for Excellence by Dr. Lynda Rogerson. It is a guide to 

standards, expectations, grading and other topics. It is available at no cost through the Colorado Tech web site 
(www.coloradotech.edu).  

B. Attendance and participation are encouraged and expected. We will take attendance at each class.  

C. It’s vital that you complete the assigned reading and assignments prior to class. Vigorous and informed 
dialogue is essential. 

D. If I’m late, please check with the front desk. If unavoidably detained, I will call if I can.  

E. For information on closing call 590-6808. Usually, if D-11 is closed, Colorado Tech will be closed. 

F. At breaks, smoking is allowed in the gazebo in the courtyard.  

 
Supplemental Materials 
• “System Dynamics/Systems Thinking: Let's Just Get On With It” by Barry Richmond  

at http://www.hps-inc.com/MoreAboutSytemsThinking.htm 

• “System Dynamics Meets the Press”, by Donella Meadows, System Dynamics Review, 5(1), 1989 

•  “Look for the Loops” by Bob Powell 
at http://www.exponentialimprovement.com/cms/uploads/HBR_Loops01as.PDF 

• “Learning in & about complex systems,” by John D. Sterman, System Dynamics Review, 10(2-3), 1994 

• Kenneth Cooper, “The $2000 Hour, How Managers Influence Project Performance Through the Rework Cycle,” 
Project Management Journal, Mar. 1994 

• “Project Management Dynamics: Root Causes of Project Failures, Stories of ‘Fixes that Fail’” by Bob Powell, 
PMI workshop session summary at http://www.exponentialimprovement.com/cms/ProjectMgmt.shtml 

• "Bathtub Dynamics: Initial Results of a Systems Thinking Inventory" by Linda Booth Sweeney and John D. 
Sterman at http://web.mit.edu/jsterman/www/Bathtub.html 

• “Cloudy Skies: Assessing Public Understanding of Global Warming” by John D. Sterman & Linda Booth 
Sweeney, System Dynamics Review, 18(2) 2002 via http://web.mit.edu/jsterman/www/ at 
http://web.mit.edu/jsterman/www/cloudy_skies1.pdf 

Papers from “Road Maps: A Guide to Learning System Dynamics”  
at http://sysdyn.clexchange.org/road-maps/rm-toc.html: 

• "Systems thinking: critical thinking skills for the 1990s and beyond" by Barry Richmond  
at http://sysdyn.clexchange.org/sdep/Roadmaps/RM6/D-4565.pdf  

• “The Counterintuitive Behavior of Social Systems" by Jay Forrester 
at http://sysdyn.clexchange.org/sdep/Roadmaps/RM1/D-4468-2.pdf  

• D-4101-1 "A Skeptic's Guide to Computer Models" by John D. Sterman  
at http://sysdyn.clexchange.org/sdep/Roadmaps/RM9/D-4101-1.pdf  
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Systems Thinking and Problem Solving 
MGM 315 Class Schedule* 

 
 
Date 

Class 
# 

Class 
Topic 

 

Class Activity † 

 
Reading & Assignments Due 

10/08 1 Introduction & Overview - 
the systems thinking and system 
dynamics approaches 

• Overview of the  
systems approach 

• Dialogue on common business 
problems 

• N/A 

10/15 2 The Problem - 
the challenges we face  
in dealing with real world 

• Dialogue on “What’s the prob-
lem?” and “Why are common 
‘problem solving’ approaches 
inadequate?” 

• 5D, Ch. 1 – 2  
• Paper: “Learning in & about complex 

systems,” John Sterman 

10/22 3 The Problem (cont’d) 
Systems Thinking –  
seeking to understand system be-
havior by examining the whole, in-
stead of the parts. 

• Basic Systems Concepts 
• Laws of Systems Thinking 
• Systems Thinking Skills 

• 5D, Ch. 3 – 4 
• Paper: “System Dynamics/Systems 

Thinking: Let's Just Get On With It,” 
Barry Richmond, pp. 1-12 

• Paper: “Systems thinking: critical think-
ing skills for the 1990s and beyond,” 
Barry Richmond 

10/29 4 Common Behaviors and Struc-
ture in Dynamic Systems – the 
systems thinking archetypes  

• From linear thinking to feed-
back thinking 

• Causal Loop diagrams  
• Urban Dynamics  

• 5D, Ch. 5  
• Paper: “The counterintuitive behavior of 

social systems,” Jay Forrester  
• Paper: “Look for the Loops,”  

Bob Powell, through page 9 

11/05 5 Common Behaviors and  
Structure in Dynamic Systems – 
the systems thinking archetypes  
Stocks and Flows - defining struc-
tures for simulation 

• Stocks & Flows  
• The archetypes 
• Presentations 
• Review for exam 

• 5D, Ch. 6, Appendix 2  
• Paper: “System Dynamics/Systems 

Thinking: Let's Just Get On With It,” 
Barry Richmond, pp. 12-24 

• Paper: “Look for the Loops,”  
Bob Powell, pp. 10 - 13 

11/12 6 Mid-term Examination 

System Leverage –  
how to intervene in systems  

• Exam 
• Presentations 
• Leverage in systems 
• Intervening in systems 

• 5D, Ch. 7 – 8  
• Paper: “Places to Intervene in a Sys-

tem” by Donella Meadows  

11/19 7 Values, Purpose & Vision 
Models: Mental  
An Important Example –  
Project management dynamics 

• Personal mastery 
• Mental models and 

creating reality 
• Project Mgmt Dynamics 
• Presentations 

• 5D, Ch. 9 –  10 
• Paper: “The $2000 Hour,” Cooper 
• Paper: “Project Management  

Dynamics,” Bob Powell 

11/26 8 Shared Vision & Team Learning   
Models: Computer 

• Overcoming group multiple  
personality disorder  

• Computer models -  
requirements for validity  

• 5D, Ch. 11 – 12 
• Paper: “Skeptic’s guide to computer 

models,” John Sterman  
•  

12/03 9 Openness & Localness 
Challenges in Communicating  
Systems Concepts 

• Politics & Communication 
• The “illusion of control” 
• Looking out for the whole 
• Presentations 
• Confronting paradigms 

• 5D, Ch. 13 – 18 
• Paper: “System Dynamics Meets the 

Press,” Donella Meadows 

12/10 10 Dynamic Behavior -  
developing intuition for  
understanding dynamic behavior  

• Changing intuition 
• Misperceptions of  

dynamic behavior 
• Presentations 
• Review for exam 

• 5D, Ch. 19 – 21 
• Paper: "Bathtub Dynamics,”  

Sterman & Sweeney 
• Paper: “Cloudy Skies” Assessing Public 

Understanding of Global Warming,” 
Sterman & Sweeney 

12/17 11 Final Examination • Exam 
• Using a Management  

Flight Simulator 

• Flight simulator users guide 

 
† Each class will include a review of assigned reading.  
* Material coverage is tentative and may be adjusted.  ** Assignments Due to be reviewed in each class. Keep copies of the assignments you 
turn in; you will use them in class. *** Bring your laptop to each class. 
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MGM 315 - Systems Thinking and Problem Solving 

Attendance and Participation 
and a note on models 

 

Attendance and Participation (20%):  

Attendance and participation are vital, because systems thinking is challenging. You will benefit greatly from class 
discussion and practicing systems thinking skills.  

Up to two absences are allowed in order to accommodate work, family, personal and other unforeseen obligations. 
Therefore, it’s important that you contact me, if you must miss class (call 599-0977 and leave a message or e-mail 
Bob at: scuba@usa.net).  

An equally important aspect of attendance, besides going to class and participating, is consideration for others in 
the class. In support of this, please be on time for class. We will start on time; there is a lot of material to cover and 
our class time is valuable. If you are late, please enter and get settled as quietly as possible so as not to disturb 
others. Please do not get up during lecture and discussion periods and leave the class, and later reenter, unless it 
is an emergency.  

We will take regular breaks. Please return to class at the agreed-upon time for reconvening after the break. If you 
have a special situation that requires consideration, please let me know in advance.  

Please avoid private discussions with fellow class members during the lecture and discussion so as not to distract 
others. If you have a question, others may well have a similar question, so please raise your hand and let’s ad-
dress it as a class. Also, please turn off your cell phones, radios, etc. in class. 

Attendance categories: present, excused, absent. 

Participate during lectures and discussions with pertinent questions, observation, and insights is also important. 
You will participate in dialog around models presented in class as well as present your own models to the class. As 
John Sterman has observed, “systems thinking is NOT a spectator sport.” Active participation is necessary.  

Behaviorally Anchored Rating Scale (from Eric Goodman, slightly modified) 

Outstanding Performance 
A. Initiates information relative to topics 
B. Exhibits knowledge of content 
C. Demonstrates active listening 
D. Raises issues for further exploration 
E. Clarifies points that others may not understand 
F. Draws on personal experience or personal perception 
G. Offers relevant, succinct input to the class 
H. Demonstrates an ability to apply, analyze, and synthesize course material 
I. Demonstrates willingness to take risks in attempting to answer difficult or controversial questions 

Good Performance 
A. Regularly participates in class discussions 
B. Shares relevant feedback 
C. Provides feedback in group discussions 
D. Consistently demonstrates knowledge of reading assignments 
E. Demonstrates ability to analyze and apply course material 
F. Demonstrates willingness to attempt to answer questions 
G. Participates in group discussions when solicited 
H. Offers clear, concise, and useful comments on class assignments 
I. Offers limited input 
J. Attends class regularly 

Poor Performance 
A. Does not follow the flow of ideas 
B. Drains energy from class goals 
C. Occasional input, often irrelevant and unrelated to the current topic 
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D. Holds side discussions during class 
E. Often late or absent from class 

Unacceptable Performance 
A. Fails to participate, even when solicited 
B. Gives little or no input 
C. Creates distractions that deter from group and class goals 
D. Shows up to class, but does nothing 
E. Continuously late or absent from class 

 

Notes on models:  

Do not worry about your models being “wrong;” they will be … it’s a given. As Jay Forrester, the founder of system 
dynamics (originally he called it, “industrial dynamics”) says, “All models are wrong, some are useful.” And, of 
course, “the map is not the territory.”  

Beyond these fundamental observations, my initial cut at a model is often embarrassing to look at later. A good 
practice is to create an initial model and set it aside. Come back a day later and think through it again. For this 
reason alone, putting off assignments to the last minute is inadvisable. Read the material and do the assignments. 

You get to be a good modeler the same way you get to Carnegie Hall: practice, practice, practice. I’ve studied sys-
tems thinking and system dynamics for years; someday I hope to be a good modeler. 

 


