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Systems Thinking with a Focus on Engineering 

 

 

Abstract- 

Systems thinking is a holistic approach that focuses on understanding how different elements 
within a complex system interact and influence each other. It involves analyzing the relationships 
and dependencies that shape the behavior of the entire system, rather than just focusing on 
individual components. It is most useful when problems are complex, interdisciplinary, and 
outcomes are unpredictable due to the lack of a full understanding of the cause-and-effect chains 
that involve recursive loops and non-linear dynamic factors and variables. This paper describes 
the development and implementation of a graduate course in systems thinking and provides 
details about the topics, approaches, and student feedback. Course topics included logical 
foundations of systems thinking, the causal loop diagram technique, systems thinking as a 
feedback control loop, viable system model, systems engineering process, requirements and 
design, integration and testing, evaluation and validation, and system archetypes with 
applications to real world challenges.     
 
Introduction  

Systems thinking combines the concepts of critical thinking, problem solving, project 
management, and other principles to help with understanding how different parts of a complex 
system interact and influence each other [1]. Applying systems thinking simplifies the analysis of 
complex problems and makes it easier to make informed decisions. According to Peter Senge 
[2], systems thinking is “a framework for seeing interrelationships rather than things, for seeing 
patterns rather than static snapshots. It is a set of general principles spanning fields as diverse 
as physical and social sciences, engineering and management.” In all cases, applying systems 
thinking makes it easier to make informed decisions by focusing on solutions that consider the 
root cause of a problem rather than just addressing the symptoms.  

Interest in systems thinking has greatly increased in recent years with applications in several 
disciplines, including business [3-6], engineering [7-9], healthcare [10, 11], and biometrics [12]. 
A number of institutions have been teaching systems thinking and examining its integration in 
the engineering curriculum [13-16]. The tools for systems thinkers, as identified by Acaroglu, are 
interconnectedness, synthesis, emergence, feedback loops, causality, and systems mapping [17].  

In engineering, systems thinking enables us to plan, design, and optimize complex systems 
effectively, leading to more reliable and adaptable solutions and aiding in managing risks, 
reducing failures, and enhancing system performance. By understanding the relationships 
between various components, engineers can create systems that are easier to maintain and 
modify.  



 

The following sections provide details about the development and implementation of a systems 
thinking course as one of three core courses in a graduate program in Engineering Systems. The 
course was designed to provide students with the tools to think in broader and more inclusive 
terms to be able to analyze and synthesize new knowledge and experiences.  The emphasis is on 
a holistic approach to system understanding with an emphasis on emergent properties, dynamic 
behavior, system requirements, functional relationships, systems integration, and validation.  
 
Course Design and Structure  

Systems thinking is not limited to a specific field but is applicable to all scenarios where there is 
a complex problem with more than one factor impacting the surroundings. Such systems exist in 
different aspects of life such as public transportation, the ecosystem of our world, the human 
body, or a networked defense system. These systems depend on outside environments, internal 
subsystems, and many components that involve input, output, relations between components, and 
feedback loops. It is important that problem solving, in all fields but especially in engineering, 
focuses on the roots of the problems with a goal to innovate.  

Since systems thinking requires a good understanding of how all the parts of a system work 
together as a whole instead of as separate components or events, a good understanding of the 
basic principles of systems engineering is crucial for being able to fully apply systems thinking 
to engineering problems.  Therefore, the course included several systems engineering topics: the 
systems engineering process; conceptional systems design; design requirements; integration and 
prototyping; testing, evaluation, and validation; design for reliability; design for maintainability; 
and design for affordability. The remainder of the course was organized to focus on the 
following topics: Logical foundations of systems thinking; the Causal Loop Diagrams (CLD) 
technique; systems thinking for control systems; and systems thinking applied to problem 
solving. Course activities included homework assignments, in-class essays, group discussions, 
and a final research project. The following table shows how student performance was evaluated.   

 
What sets this course apart from other systems thinking courses is its unique integration of 
systems thinking with engineering management principles. The course incorporates several 
innovative features: 



 

1) Application to Engineering Management: Unlike general systems thinking courses, 
which often focus on abstract systems or non-technical examples, this course is 
specifically designed for engineering students. It applies systems thinking principles 
directly to the challenges graduates will face in the workplace. For example, students 
learn how to use systems thinking to optimize supply chains, manage risks in 
infrastructure projects, and design policies that address societal challenges such as 
climate change or public health. 

2) Real-World Relevance: The course focuses on solving real-world problems, particularly 
those related to sustainability. Case studies were designed to help students understand 
how systems thinking can be used to design solutions that address both technical and 
social challenges. For instance, one project required students to apply systems thinking 
to analyze the effects of climate change on a community’s water supply, considering 
factors like resource availability, population growth, and environmental policies. 

3) Causal Loop Diagrams and Feedback Loops: The course places strong emphasis on 
using CLDs to model complex systems. Students learned how to map and analyze 
feedback loops within systems, identifying reinforcing and balancing loops and 
understanding how delays can affect system behavior. This focus on CLDs helps 
students visualize the interconnectedness of various system components and design 
interventions that address the root causes of problems. 

4) Use of Technology: The course incorporated the use of various simulation tools and 
software to model complex systems. Students used tools like Vensim and Stella to build 
dynamic models of the systems they were studying. These tools allow students to 
simulate different scenarios and analyze how changes to one part of the system can 
affect the entire system over time. 

Although a good number of systems thinking books have been published over the years [2, 6, 18-
25], no textbook that fully addresses systems thinking as applied to engineering problems is 
available. As a result, the course utilized two recommended textbooks [26, 27], handouts, power 
point presentations, short videos, and several relevant papers. During the first part of the course, 
general principles and applications of systems thinking were discussed.  In the second part of the 
course, systems engineering principles were covered and students were given the opportunity to 
work on a final project of their choice.  

In engineering, systems thinking provides a deeper understanding of the interdependencies in a 
system, which enables designers to provide effective solutions and the ability to manage the 
complexities and promotes strategic planning, innovations, risk management, optimization, and 
project management.   

The approach used throughout the course is based on modeling systems thinking as a feedback 
control system that involves input, output, sensors, regulators, and external disturbances using 
Mella’s standard model of a control system [27].  This model, shown in Fig. 1, allows depicting 
many important systems thinking concepts, including: 



 

1) Interconnectedness: Everything in a system is connected. Changes in one part can affect 
other parts and the system as a whole. Systems often have feedback loops where the 
output of one part of the system affects the input of another.  

2) Emergent Properties: These are characteristics that emerge from the interactions of the 
parts of the system, which can’t be understood just by examining the parts individually.  

3) Patterns and Trends: Systems thinking looks at patterns and trends over time rather than 
just isolated events. This helps in understanding long-term consequences and how things 
evolve. 

4) Complexity: Systems thinking acknowledges that systems can be complex where small 
changes can lead to disproportionately large effects and vice versa. 

 

 
Fig. 1. Mella’s Standard Model of a Control System [27] 

 
In his book, Mella presents five rules of systems thinking [27]: 
 
First Rule: Seeing the forest and the trees - Continually zoom between the parts and the larger 

whole. 

Second Rule: Seeing the variations - Looking for what varies, not just what appears constant.  In 
other words, identifying the key relevant variables. 

Third Rule: The "why game" - Continually ask why, which helps to identify the causal chains 
that produce the dynamics of the variables. 

Fourth Rule: Closed causal chains - Identifying reciprocal connections and loops among 
variables, not just linear cause-effect chains. 

Fifth Rule: System boundaries - Identifying the boundaries that include the key influencing 
variables. 



 

An important idea that is highlighted throughout the course is that people can develop their 
systems thinking skills. This, however, requires having a tendency to want to dig deeper and the 
willingness to practice, whether at home or at work. To improve their skills, one needs to look 
for connections, think outside of the box, synthesize to see the interactions, create and monitor 
feedback loops, keep track of how different subsystems and the external variables are influencing 
the behavior of the overall system.  

Recognizing the benefits of systems thinking is an important first step to developing one’s skills 
in this area. Such benefits include: 

A. The Ability to See the Big Picture: 

Traditional problem-solving often involves breaking down issues into smaller, more 
manageable parts. While such an approach can be useful for simpler problems, it falls 
short when dealing with complex problems that involve numerous interrelated factors. 
Systems thinking offers a different perspective—it encourages us to step back and 
consider the whole picture, recognizing that individual elements are interconnected and 
that their interactions shape the behavior of the entire system. By embracing this holistic 
view, we gain a deeper understanding of complex problems and can identify underlying 
patterns and relationships that might otherwise go unnoticed. 

B. The Ability to Predict What Happens Next: 

Complex systems are characterized by nonlinear dynamics, where small changes can lead 
to disproportionately large effects over time. Understanding these dynamics is crucial for 
anticipating the consequences of our actions and avoiding unintended outcomes. Systems 
thinking helps us identify the cause and effect within a system. By recognizing feedback 
loops, we can predict how interventions or disturbances will propagate through the 
system and adjust our strategies accordingly. This ability to anticipate the future behavior 
of a system is essential for effective decision-making in complex and dynamic 
environments. 

C. The Ability to Find the Best Places to Make Changes: 

Not all parts of a system are created equal—some have a greater influence on the 
system's behavior than others. Systems thinkers look for leverage points—places within a 
system where small changes can lead to significant shifts in behavior or outcomes. These 
leverage points can take various forms, such as altering the structure of a system, 
changing the rules governing its behavior, or shifting the mindset of individuals within 
the system. By strategically targeting these leverage points, we can catalyze positive 
change and address systemic issues more effectively than by simply addressing 
symptoms or surface-level problems. 

D. The Ability to Work Together Better: 

Complex problems rarely fall neatly within the domain of a single discipline or expertise. 
Addressing them requires collaboration across diverse perspectives and disciplines. 
Systems thinking provides a common language and framework for interdisciplinary 
collaboration, allowing experts from different fields to understand and communicate 
effectively with one another. By fostering collaboration, systems thinking enables us to 



 

tap into a broader range of insights and expertise, leading to more innovative and 
comprehensive solutions to complex problems. 

E. The Ability to Being Ready for Anything: 

In today's fast-paced and uncertain world, flexibility and adaptability are essential 
qualities for individuals and organizations alike. Systems thinking equips us with the 
tools to navigate uncertainty and respond effectively to change. By understanding the 
underlying structures and dynamics of systems, we can anticipate and adapt to shifting 
conditions, minimizing disruptions and maximizing resilience. This adaptive approach to 
problem-solving enables us to iteratively refine our strategies and solutions in response to 
evolving circumstances, ensuring their relevance and effectiveness over time. 

F. The Ability to Solve Big Problems: 

Many of the most pressing challenges facing society are systemic in nature, rooted in 
complex interactions between social, economic, and environmental factors. Systems 
thinking offers a powerful framework for understanding and addressing these systemic 
issues. By examining the underlying structures and relationships that perpetuate these 
problems, systems thinkers can develop more holistic and sustainable solutions that 
address root causes rather than symptoms. This systemic approach is essential for making 
meaningful progress on some of the most entrenched and pervasive challenges of our 
time. 

 
Employing Engaged Group Discussions  

An important feature of the course was the use of group discussions. A total of five discussions 
were completed over 7 weeks. The purpose of the discussions was to provide students with the 
opportunity to gain a deeper understanding of the systems thinking topics covered in the course. 
Discussions 1 through 3 were weekly assignments that required individual contributions.  
Discussions 4 and 5 were two weeks each and allowed everyone in the class to share their 
thoughts after reading individual posts by other classmates. During the first week of the 
discussion, each student was asked to post and reflect on a specific topic.  During the second 
week, students were asked to respond to two of their classmate posts.  Students were able to 
indicate why they agree or disagree with their classmates by connecting with their ideas, 
bringing in new evidence or perspectives.    

Sample Discussions: For illustration purposes, two discussions are presented in the following 
paragraphs. 

Sample Discussion 1 (This discussion is completed over one week) 

Instructions to the students: 

Based on the material covered this week, you are expected to demonstrate your understanding of 
the Causal Loop Technique and its usage through one of the following options:   

1) Option 1: An interesting idea presented in Chapter 2 is Equilibrium.  If we consider the 
Sharks and Sardines case, for example, we most likely have a state of equilibrium. In 



 

other words, there are just enough sardines to keep the shark population stable, and there 
are just enough sharks to keep the Sardine population controlled. Start by describing this 
phenomenon and your understanding of how it works. Then identify a real-life example 
that demonstrates a balancing loop in equilibrium.  

2) Option 2:  Read and summarize the handout titled “Causal Loop Diagrams.” Do you see 
some similarities with the material presented by Mella in Chapter 2?  Now that you know 
more about Causal Loop Diagrams, how do you think they strengthen our systems 
thinking skills?  

3) Option 3: Appendix 2.3, on page 110 of Chapter 2, presents a model for an economic 
system. Read and summarize the ideas presented in this section.  What do you think of 
the author’s economic system representation as described? Feel free to provide your 
opinion and any insights that you may have.       

 Expectations: 

 The length of your post should be between one and three pages (12-point, single spacing). 

 Include 2-5 references, as applicable. 

 Post your answers by the deadline.  
 
Sample Discussion 2 (This discussion is completed over two weeks)  

Instructions to the students for the initial post (week 1): 

You are asked to select one of the following three options and share your opinion with your 
classmates.  

1) Option 1: In discussing the relevance of Control Systems to Systems Thinking, Mella 
includes the following statement on page 121 of Chapter 2: 
“At the risk of sounding pretentious, I would propose calling this, using Senge’s 
language, the Sixth Discipline; that is: the Control discipline of the individual, the 
collectivity and the organizations in the ecosystem, the discipline of the present and 
future of our world.” Do you agree that Control should be added as the sixth discipline?  
Why or why not.  Your answer needs to be justified and should meet the length 
requirement specified below. 

2) Option 2: Mella discusses Vital Systems in Appendix 3.2, starting on page 184 of 
Chapter 4.  Mella shows a synthesis of the Viable System Model in Figure A.3.2.1 then 
states on page 185 that “in order to be vital, the organization-firm must operate as a 
unitary Control System, such as the one outlined in Fig. A.3.2.2.”   

For this Option, you are asked to read and summarize the handout titled “The Viable 
System Model as a Framework for Understanding Organizations.”  This article is posted 
under week 5 on Canvas (Discussion 4 Option 2 Handout.pdf).   Do you think Mella’s 
control system model of Figure A.3.2.2 closely represents the VSM as described in this 
article?  Why or why not? Please elaborate.    



 

3) Option 3: Mella discusses Vital Systems in Appendix 3.2. He states on page 185 that “in 
order to be vital, the organization-firm must operate as a unitary Control System, such as 
the one outlined in Fig. A.3.2.2.”   

For this Option, you are asked to read and summarize the handout titled “Practical 
Applications of Systems Thinking to Business.”  This article is posted under week 5 on 
Canvas (Discussion 4 Option 3 Handout.pdf).  Do you see some similarities between 
what is presented under “The Systems Thinking Process/Protocol for Business” section 
that starts on page 13 of this article and Mella’s depiction of the vital organization as 
shown in Figure A.3.2.2 on page 186?  Do you think applying Systems Thinking to 
business reduces problems and improves the overall operation of the firm/organization?  
Why or why not?  Please elaborate. 

Instructions to the students for the subsequent post (week 2): 

During the second week of this Discussion, at which point everyone should have contributed 
their initial post, please review all of the posts shared by your classmates. Select two posts of 
your choice, then indicate whether you agree or disagree with each post (this is done through two 
separate replies). You may either agree with a classmate’s idea(s) by bringing in new evidence 
(supporting view/opinion) or provide different perspectives.   

Expectations: 

 The initial post is due before class time on Thursday. A 25% reduction in grade will be 
applied for late submissions (missing this deadline). The length of your initial post should 
be between one and three pages (12-point, single spacing). 

 Be ready to discuss your initial post in class. 

 The subsequent post is due by class time on Thursday. A 50% reduction in grade will be 
applied for a late submission (missing this deadline). The length of the second post 
should be no more than one page (for both posts).  

 Your first post may include 2-5 references, if applicable. 

 Post your answers by the deadlines.  
 

Development of Systems Thinking Skills 

In his book, Mella identified seven important skills of the systems thinker with a focus on the 
following [27]:  

1) Consider the dynamics and behavioral models over time. 

2) Think in internal causal terms, attributing responsibility to actors shaping the 
system. 

3) Think in terms of the broader context of relationships ("the forest"). 

4) Think operationally to understand how specific behaviors are produced. 



 

5) Think in terms of continuous feedback loops, not just linear causality. 

6) Think quantitatively, assuming that variables, relationships, and outcomes can be 
quantified. 

7) Think scientifically, recognizing that models are applicable only in constrained 
ways. 

Throughout the semester, several ways that help people improve systems thinking abilities were 
discussed, including:  

 Learning about the basics of Systems Theory and understanding terms like feedback 
loops, connections, emergence, boundaries, and interdependence. 

 Drawing pictures of systems to show how parts, flows, and connections work and 
performing analysis.  

 Thinking big by viewing problems from a broader perspective and considering how 
different parts of a system interact and impact each other. 

 Recognizing Feedback Mechanisms that show how actions lead to consequences that, in 
turn, influence future actions.  

 Understanding how reinforcing (positive) and balancing (negative) feedback loops and 
identifying them. 

 Using visual tools, including diagrams, flowcharts, and causal loop diagrams to help 
visualize complex systems and their relationships. 

 Challenging your own ideas and seeking diverse perspectives by engaging with people 
from different backgrounds and disciplines. This can broaden your understanding of 
various elements within a system and shed light on different aspects of a problem. 

 Putting your skills to use in a variety of real situations such as those you encounter at 
home or in your community.  

 
Student Feedback 

There were 12 students in this class, 33.3% of which participated in the optional course 
evaluation at the end of the semester. Students responded to 6 questions (Q1 thru Q6) as follows. 
Three students provided comments and their responses are indicated by S1 (student 1), S2 
(student 2), and S3 (student 3). 

Q1: In a few sentences, please provide feedback on your learning experience in this course. Consider 
the assignments and feedback you received, materials, learning activities and interactions with 
peers, your interactions with the instructor and other aspects related to your learning experience 
that you want to mention. 

 
S1: Amazing learning experience, had fun and learned a lot as well. 



 

S2: ‘Professor’ made this course a learning experience through in class and online 
discussion, research, diverse assignments, and lots of readings. He used in class 
discussions with the material he gathered about the topics to truly help us understand the 
concepts and add our personal experiences. He used many ways including videos to 
attract any learning style to understand such a new and complex topic. 

S3: Solving problem by looking at system as a whole. 

Q3b: In the space provided, please provide an explanation for your rating in the previous question. 
 

S1. Encourages questions and promotes discussion. 

S2. He allowed there to be slow time where anyone could speak up, promotes all kinds of 
discussions where there was open ended or more structured so people felt comfortable 
and tried to include us all with the material. 

S3. Professor always available to help and explain concepts. 
 
Q4: If your course required materials, which materials or resources enhanced your learning? How? 
 

S1. We had no required material but his mix of papers, chapters, PowerPoint and videos 
allowed us to learn from many perspectives the same topics. 

S2. Excellent slides and papers provided by the professor.  

S3. Textbooks and Case studies. 
 
Q5: What are the most important things you learned in this course? 
 

S1. Systems Engineering 

S2. How to enhance decision making with Systems Thinking. 

S3. The most important thing I learned is the application of systems thinking skills, how to 
be a better writer, class discussion confidence, interdisciplinary engineering skills and 
how to research better. 
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Q6: Do you have any recommendations for this course? 
 

S1. It's great as is!  

S2. N/A 

S3. No just have him keep teaching it, although a time slot where it doesn't interfere with 
the weekly graduate chats he encourages us to pay attention to would be nice. 

 
Innovative Aspects of the Course and Recommendations 

This course introduced innovative approaches to teaching systems thinking by integrating 
modern, industry-driven practices into traditional systems theory. By linking concepts such as 
feedback loops, interdependency, and continuous improvement to widely used frameworks in 
the engineering world, students gained a deeper understanding of how systems thinking can be 
applied to real-world challenges. 

1) Engineering-Centric Content: What distinguishes this course is its focus on engineering 
disciplines, particularly in the context of modern problem-solving frameworks. While many 
systems thinking courses are broad in scope, this one tailors its content specifically to 
engineering students. In fields like software engineering, for example, approaches such as 
Agile methodology and CI/CD pipelines have become standard practice. These frameworks 
emphasize constant iteration, feedback, and rapid adaptation—core principles of systems 
thinking. By incorporating these methodologies into the course structure, students not only 
learn to think in terms of systems but also apply those principles in environments that 
require agility and rapid problem-solving. For instance, in the tech industry, Agile teams 
regularly assess and adjust their strategies based on constant feedback, while CI/CD 
ensures that software systems are consistently integrated and deployed with minimal errors. 
This course uses similar principles to show how systems thinking can be applied across 
various engineering disciplines, preparing students for environments that value both 
efficiency and adaptability. 

2)  Pedagogical Innovation: A key innovation in this course is its project-based learning 
model, where students engage with real-world applications through simulated cycles of 
feedback and adaptation. For example, during a project, students might work in teams to 
solve a complex engineering challenge, applying systems thinking concepts throughout the 
process. They would simulate the continuous feedback loops seen in frameworks like 
Agile, adjusting their approach based on the success or failure of each iteration. The course 
fosters practical problem-solving by encouraging students to implement systems thinking 
within an active, evolving process - mirroring the iterative approach used in many 
engineering and tech projects. 

3) Bridging Systems Thinking with Engineering Practices: One of the core innovations of the 
course is how it integrates systems thinking with engineering practices that are central to 



 

modern industry. Concepts like feedback loops, emergent behaviors, and interdependencies 
are connected to real-world practices, such as those seen in Agile and CI/CD. This 
connection helps students understand how systems thinking principles can be applied in 
iterative, feedback-driven environments where constant improvement is a key goal. 

By integrating these frameworks into the course content, students explored how to use systems 
thinking to navigate the complexities of modern engineering projects. They learned to 
continuously analyze and optimize systems, anticipate challenges, and make strategic decisions 
that align with the overarching goals of the system—skills that are highly relevant in industries 
focused on software development, manufacturing, and other engineering sectors. 

The following paragraphs include strategies and recommendations that enhance the learning 
experience and equip students with the skills necessary to address complex, interconnected 
issues within engineering. 

1) Incorporate Project-based Learning: A highly effective method for engaging students 
with systems thinking is through project-based learning. This approach allows students to 
apply what they've learned to real-world problems, helping them grasp how systems 
thinking operates in practice. Engineering programs should incorporate projects focused 
on complex, multifaceted challenges such as sustainable design, urban infrastructure, or 
environmental issues. By working in groups on these projects, students can learn to 
identify key feedback loops, dependencies, and system boundaries that affect outcomes. 
Additionally, involving stakeholders such as government bodies, organizations, or local 
communities in these projects will give students a broader understanding of the social, 
environmental, and economic implications of engineering decisions. 

2) Tailor Systems Thinking to Specific Disciplines: Although systems thinking is 
universally applicable, it can be most impactful when adapted to the unique needs and 
challenges of specific engineering disciplines. Engineering programs should ensure that 
systems thinking is integrated with the specific technical aspects of each field. For 
example, in civil engineering, students might explore transportation systems using 
systems thinking to understand the relationships between traffic, infrastructure, and urban 
planning. In electrical engineering, they could apply it to the power grid, considering the 
effects of renewable energy sources. This contextual integration of systems thinking not 
only helps students better understand the concepts but also shows them how these 
methods can be used to solve relevant challenges in their specific fields. 

3) Promote Critical Thinking and Systems Analysis: It’s important to encourage students to 
think critically about the systems they are studying. Teaching them to question 
assumptions, explore different viewpoints, and consider alternative solutions is a key 
element of systems thinking. Instructors should guide students to analyze the interactions 
and consequences of the systems they design, helping them uncover potential feedback 
loops or unexpected results. For instance, when designing a new production process, 
students should consider how modifications in one area, such as material sourcing, might 



 

affect other elements of the system, such as energy use, labor, or supply chains. By 
fostering critical thinking, educators ensure that students approach complex systems with 
a thorough, well-rounded understanding. 

4) Integrate Tools and Technology for Systems Modeling: To better teach systems thinking, 
it’s beneficial to incorporate tools and software that allow students to model and simulate 
complex systems. Programs like Vensim, Stella, and other system dynamics software 
provide students with the opportunity to visualize and experiment with different system 
configurations. These tools allow students to model system behavior, test different 
scenarios, and understand the impact of feedback loops. Integrating technology into the 
curriculum not only enriches the learning experience but also equips students with the 
skills needed to work with industry-standard tools in their future careers. Providing 
students with hands-on experience using these tools helps prepare them for the practical 
challenges they'll face in the workplace. 
 

Conclusion 

The course described in this paper accomplished its goal of teaching systems thinking concepts 
and skills to engineering students using a control system model and relevant applications. 
Feeback from students shows that the course was well-received and they enjoyed their learning 
experience. While there was not a required textbook, the supplemental materials provided by the 
instructor, including handouts, videos, and PPT presentation were considered as sufficient for 
learning the course material. Key highlights of the course include:  

1) Understanding Systems Thinking: It's a holistic approach that views the world as 
interconnected subsystems rather than isolated components. Basic important concepts 
include interconnections, feedback loops, emergence, and boundaries. 

2) Benefits of Systems Thinking: Systems thinking enables holistic understanding, 
anticipates consequences, identifies leverage points, promotes collaboration, and 
facilitates adaptive problem-solving. 

3) Applications: Systems thinking finds applications in diverse fields, tackling complex, 
interconnected challenges like climate change, poverty, and healthcare disparities. 

4) Foundations of Systems Thinking: Foundational rules include seeing the forest and the 
trees, identifying variations, playing the "why game," understanding closed causal chains, 
and defining system boundaries. 

5) Principles of Systems Thinking: Seven principles were outlined, emphasizing the 
importance of systemic solutions, identifying root causes, and learning from past 
mistakes. 

6) Senge's Disciplines and Laws: Peter Senge's five disciplines for a learning organization 
and 11 "laws" of the Fifth Discipline emphasize the importance of systems thinking as 
the integrating discipline. 

7) The "5 Whys" Technique: A problem-solving approach that allows asking "why" 
repeatedly to uncover the root cause of a problem. By delving deeper into the underlying 



 

causes, it helps address issues at their source rather than merely treating symptoms. The 
technique aligns with systems thinking principles by encouraging an exploration of 
causal chains and understanding the broader systemic context of problems. 

8) Causal Loop Diagrams (CLDs): CLDs help visualize causal relationships in systems, 
distinguishing between reinforcing and balancing loops, and accounting for delays. 
They're crucial for understanding system behavior and identifying leverage points. 

9) Control Systems: Explored open and closed-loop control systems, their components, 
advantages, and disadvantages. The focus was on achieving a desired system output 
through feedback and adjustment mechanisms. 

10) Viable System Model (VSM): Mella's model portrays organizations as viable systems 
with interconnected subsystems, emphasizing coordination, control, intelligence, and 
policy. 

11) Systems Archetypes: Explored common patterns of behavior in systems, such as "Fixes 
that Fail," "Shifting the Burden," and the "Tragedy of the Commons." These archetypes 
help understand recurring problems and develop effective solutions. 

12) Problem-Solving with Systems Thinking: Applied systems thinking principles and 
archetypes to problem-solving, recognizing the interplay of short-term preferences, 
eroding goals, and the tragedy of the commons. 

Overall, the course content provided a comprehensive understanding of systems thinking 
principles, methodologies, and their practical applications across various disciplines, highlighting 
its importance in addressing complex and interconnected systems. 
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