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SENV 3210A: Systems Thinking Practicum 
 
Course description: This course introduces students to the concept of systems as an organizing 
principle of environmental science and management.  Systems represent the interconnected 
relationships among the ecological, social, economic and political factors that create, perpetuate 
and possibly manage threats to environmental sustainability. The course also encourages students 
to “see” through a systems lens, and builds students’ proficiencies at systems-based applications 
including causal loop diagramming and systems modeling with Stella, a commonly-used 
environmental management software program. Over the course of the term we will go into the 
field to observe several common environmental systems including farms/food systems, 
watersheds, and natural resource dependent communities, among others. 
 
Learning objectives: We will pursue six learning objectives: 

• Summarize and illustrate the value of the fundamental components of systems for 
environmental management; 

• Apply the systems perspective to environmental management through causal loop 
diagramming; 

• Develop effective habits of field observation, recording, reflection and analysis; 
• Create simple, accurate and predictive Stella models that represent common 

environmental challenges and can be used to guide management decisions; 
• Identify, apply, and assess outcomes of leverage points as tools for altering system 

dynamics; 
• Build and apply collaborative problem solving skills. 

 
 

 
 Instructor: Dr. Curt Gervich. Cgerv001@plattsburgh.edu. 540-818-1896. 
I am an associate professor in SUNY Plattsburgh’s Center for Earth and Environmental Science. 
I hold a master’s degree in Natural Resource Planning from the University of Vermont and a 
PhD in Environmental Planning and Design from Virginia Tech. Within the realm of 
environmental planning my research and teaching interests are in environmental leadership, 
decision making and moving beyond conflict. I study these themes as they relate to municipal 
energy planning, sustainable agriculture and watershed planning, among other topics. At SUNY 
Plattsburgh I teach courses in Sustainability, Environmental Leadership, Environmental 
Management and Environmental Law and Policy. 
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Course structure: This course contains three concurrently running activities. On any given day 
we will take part in activities that address these three areas: 

• Basic skill development- we will participate in several games and simulations that 
highlight systems as an organizing principle of environmental challenges and foster 
students’ awareness of the social-ecological systems in which they are embedded. We 
will also take several field trips to locations that highlight common systems in the fields 
of environmental science and studies. On each trip we will collect observations that allow 
us to diagram the systems we witness. We will enhance the accuracy of our observations 
and assumptions with secondary and tertiary sources. Our exploration of these systems 
will culminate in the creation of predictive models that allow us to assess opportunities 
for enhancing management of these cases. 

• Climate system book club- Our learning community will read Climate Changed: a 
personal journey through the science by Philippe Squarzoni, and use the book to create a 
collaborative causal loop diagram that illustrates the management complexities of 
anthropogenic climate change.  

• Student projects- Students will be placed into pairs. Each team will identify an 
environmental challenge and use the systems perspective and Stella to propose 
management alternatives that address that challenge. Ideally students will select 
challenges that are visible in Middlebury so that they can make field observations and 
interview local stakeholders. Final products will be a Stella model, a 10-minute 
presentation that walks through the model and provides evidence of the relationships and 
assumptions embedded in the model, as well as recommendations for improving 
management of the challenge. 

 
Readings:  Each Friday we will discuss a portion of Philippe Squarzoni’s Climate Changed: a 
personal journey through the science (published by Abrams Comicarts, 2014. This book should 
be available in the Middlebury bookstore. It is also available on Amazon.com and in many 
online and brick-and-mortar bookstores) In addition to this book we will read selected works that 
provide an introduction to systems thinking and modeling. We will also read a variety of 
scientific and popular press articles that provide background information to the systems we 
observe on field trips.  
 
 
Assessment: Students will be assessed in four ways (detailed instructions and rubrics will be 
provided): 

1. Systems thinking journal (25%)- students will keep and turn in a journal that documents 
field observations, causal loop diagrams of systems observed during field trips, and other 
brief experiences throughout the course.   

2. Stella modeling assignments (25%)- students will complete four assignments designed as 
building blocks for developing introductory level competency in Stella modeling.   

3. Final project (25%)- students will work in teams to apply their systems thinking skills to 
a local environmental challenge of their choice. Each team will develop a series of causal 
loop diagrams based on field observations and interviews with stakeholders, as well as 
construct a predictive Stella model to guide development of recommendations for 
improving management. Teams will present their work in the final week of the term. 
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4. Engagement (25%)—periodically you may be called upon to summarize elaborate or 
critique readings. A portion of your assessment will be derived from your contribution to 
your book club. Furthermore, each of you will be asked to perform a self-assessment of 
your engagement in all aspects of this class but especially of your role as a member of 
your project team.  You will also be asked to perform an assessment of each member of 
your team.  These assessments will be combined with those that the instructors perform 
on each student in the class. 
  

 
 
Grading: Grades will be assigned on a straight percentage basis: 90-100% is an A, 80-89% is a 
B, 70-79% is a C, 60-69% is a D, and <60% is an F, with + and - grades assigned to high and 
low scores within those ranges. 
 
 
Course Calendar 
Weekly Activities Readings 
Week 1 
Monday, 6/22. 9am-12:15pm: Introduction to 
systems through games; effective habits of 
field observation; causal loop diagramming. 
Assignment: 1hr system observation. 
***Monday evening, 7:30pm-9:30pm: 
Fishbanks Simulation  
Wednesday, 6/24. 9am-12pm: Stella 
workshop. Introduction to final project. 
Assignment: Identify local challenge for final 
project. 
Friday, 6/26. 9am-10:30am: NO CLASS 
***Sunday evening, 6/28. 7pm-8:30pm. 
Book club discussion (Squarzoni, 2014. Pp. 1-
136).  

• Meadows, Donella. 2008. Thinking in 
Systems: A primer. Sustainability 
Institute. _Chapter 1. The Basics. Pp. 
11-34. (required 6/24) 
 

• Meadows, Donella. Date unknown. 
Leverage Points: Toward a Sustainable 
World. In: Global Environmental 
politics: from person to planet. By 
Simon Nicholson and Paul Wapner. 
2015. Paradigm Publishers. Chapter 27. 
Pp. 255-268. (recommended) 

 
• Kirkwood, Craig W. 1998. Chapter 1. 

System Behavior and Causal Loop 
Diagrams. In: System Dynamics 
Methods: a Quick Introduction. 
Creative Commons, 2013. 
(recommended) 
 

• Kim, Daniel H. 1992. Guidelines for 
Drawing Causal Loop Diagrams. The 
Systems Thinker. 3(1). Pp. 5-6. (in 
class) 
 

• Brown, Tom. 1983. Tom Brown’s Field 
Guide to Nature Observation and 
Tracking. Berkley Books. New York. 
Ch. 1. Pp. 17-34. (in class) 

Week 2 • Kimball, Kristen. 2010. The Dirty Life: 
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Monday, 6/29. 8am-12:15pm: Field trip 1- 
Essex Farm. Skill development- cause and 
effect relationships, directionality.  
Wednesday, 7/1. 9am-10:30am: Causal loop 
diagramming and model development. 
Thursday evening, 7/2. 7:30pm-9:30pm: 
Stella computer lab available. 
Friday, 7/3. 9am-10:30am: Continue final 
project. 

on farming, food, and love. Scribner. 
New York. Part one: Leaving. Pp. 9-51. 
Part four: Summer. Pp. 195-228. 
(required 6/29) 

Week 3 
Monday, 7/6. 8am-12:15pm: Field trip 2- 
Bristol’s timber dependent economy. Skill 
development- integration of ecological, social, 
political, economic elements; system 
boundaries; reducing uncertainty. 
Wednesday, 7/8. 9am-10:30am: Causal loop 
diagramming and model development. 
Thursday evening, 7/9. 7:30pm-9:30pm: 
Stella computer lab available. 
Friday, 7/10. 9am-10:30am: Continue final 
project. 

• Machlis, Gary E. Force, Jo Ellen. 1988. 
Community Stability and Timber-
Dependent Communities. Rural 
Sociology. 52(2). Pp. 220-234. 
(recommended) 

 
• Machlis, Gary E., Force, Jo Ella,. 

Balice, Randy G. 1990. Timber, 
Minerals, and Social Change: An 
Exploratory Test of Two Resource-
Dependent Communities. Rural 
Sociology. 55(3). Pp. 411-424. 
(recommended) 

 
• Beckley, Thomas. 1994. Community 

Stability and the Relationship Between 
Economic and Social Well-Being in 
Forest Dependent Communities. 
Society and Natural Resources. Volume 
8. Pp. 261-266. (required 7/6) 

Week 4 
Monday, 7/13. 8am-12:15pm: Field trip 3- 
Lake Champlain. Skill development- 
thresholds. 
***Monday evening, 7:30pm-9:30pm: Toxic 
Release! Simulation  
Wednesday, 7/15. 9am-10:30am: Causal loop 
diagramming and model development. 
Thursday evening, 7/9. 7:30pm-9:30pm: 
Stella computer lab available. 
Friday, 7/17. 9am-10:30am: Book club 
discussion (Squarzoni, 2014. Pp. 136-388). 
Continue final project. 

• Lake Champlain Basin Program. 2012. 
State of the Lake and Ecosystems 
Indicators Report. (required 7/13) 

 
 
 

Week 5 
Monday, 7/20. 8am-12:15pm: Field trip 4- 
land conversion/habitat loss. Skill 
development- leverage points. 
Wednesday, 7/22. 9am-10:30am: Causal loop 

• Walker, Brian,. Holling, C.S.,. 
Carpenter, Stephen, R., Kinzig, Ann. 
Resilience, Adaptability and 
Transformability in Social-ecological 
Systems. Ecology and Society. 9(2):5. 
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diagramming and model development. 
Thursday evening, 7/23. 7:30pm-9:30pm: 
Stella computer lab available. 
Friday, 7/24. 9am-10:30am: Continue final 
project. 

(know the definitions/meanings of 
latitude, precariousness, resistance, 
panarchy) 
 

• Adger, W. Neil. 2000. Social and 
Ecological Resilience; Are they 
related? Progress in Human 
Geography. 24,3. Pp. 347-364. 
(recommended) 

 
• Biggs, Reinette et al. 2012. Toward 

Principles for Enhancing the Resilience 
of Ecosystem Services. Annual Review 
of Environmental Resources. 37. Pp. 
421-448. (required 7/20) 

Week 6 
Monday, 7/27. 9am-10:30am: final project 
work day. 
Wednesday, 7/29. 9am-10:30am: final 
presentations. 
Thursday 7/30. 9am-10:30am: Book club 
discussion (Squarzoni, 2014. Pp. 388-end). 
Debrief reflection. 

 

 
 
 
 
 
 
 
 
 
 
 
 


