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Systems thinking is such a vast topic that has long been studied and discussed, resulting in a large body of knowledge 
from multiple fields and disciplines. Yet, I believe there has never been a greater need to re-examine this topic in 
context of our contemporary world.  I share some personal reflections on systems thinking that I hope will contribute 
to the ongoing dialogue.    

My personal worldview that informs this discussion emerges from a number of different experiences. The first of 
these was my study and early career in anthropology and archaeology. I later went back to graduate school at 
Binghamton University (then SUNY Binghamton), one of the great centers of systems science and general systems 
theory1.  One of my mentors was George Klir, a pioneer in systems science and general systems theory. My primary 
mentor was Walter Lowen, founding dean and professor at Binghamton, who went from a career in nuclear 
engineering to systems science, especially human systems science.  Over the years, we continued to collaborate in 
investigating and teaching systems thinking in both academia and industry.  After spending the first half of my career 
in industry in systems engineering, I went to MIT where I found an intellectual home in engineering systems.   

Awakening and awareness  
I imagine most of us have asked the question “what is systems thinking?” and “how do I observe it?”, but have you 
asked yourself how it awakened in you, how it awakens in others? One of the things Walter Lowen taught me was 
that children and grandchildren make wonderful subjects to observe. The picture below is my grandson, Nathan, 
when he was four years old.  We were sitting outside and there was a pile of wood, so I said “Nathan, why don’t you 
try to build a building”…so he went over and built one, knocked it down, build another and knocked it down. After a 
third time, I heard him say to himself “this is boring”.  He stood up and looked around. Like many kids at this age, he 
was at the time very interested in black holes, so he built this structure. At that 
time, he had actually never seen or touched a telescope, though we had talked 
about them and looked at pictures. If you look just at the picture you might 
think this was design thinking. He had this quest to understand black holes, so 
this is what I think prompted him. He had something he wanted to understand 
and it opened up when he thought about the context.  He looked up, he saw 
the world around him and in that context constructed this, then spent quite a 
bit of time looking through his telescope seeking to gain some understanding. 

So, the question I would pose around this is can we observe systems thinking? And, with an experience like this I 
almost think we need to know the systems thinker.  Unless I understood what was going on in this little guy’s mind, 
I might not recognize this as systems thinking. Seeing him and knowing him so well … seeing a switch flip, “oh there 
is a world out there, I can do something with that”.  This is a key question: how does systems thinking awaken?   

Reference experiences 
Another thing I think is very important, and I’ve thought a lot about in recent years as I get older, is the importance 
of reference experiences. I got involved in archaeology when I was twelve years old, spending two summers working 
with a team to excavate a very rich archaeological site. There were many layers, many cultures, and many grids 
where people were digging, so you could really start to see the relationships, cultural indicators and patterns of 
where things came from in the world. This experience was an underpinning for my understanding – there is system, 
there is a context, there are relationships and all these interesting dimensions to think about.  I still reflect on many 
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of constructs I learned during that time. But, as I later went on to college, I went to an academic archaeology field 
school, where students learn practical approaches and all sorts of tools – but it was really kind of mechanistic. That 
can be a problem sometimes in the classroom, so how do we bring this holistic thinking back alive?  

A systems education 
After my work in archaeology, my return to graduate school at Binghamton University to study systems science 
turned out to be a whole new awakening for me. One of the most popular courses at Binghamton, developed and 
taught by a brilliant professor Don Gause, was called Heuristic Problem Solving. Almost everyone, who studied 
systems science at Binghamton in that time period, names this as the course that has most influenced their mindset 
-- that woke them to systems thinking. Students were faced with solving seemingly impossible problems, but it was 
really about systems understanding.  It’s difficult to describe the 
true learning experiences in that class; one was a fundamental 
understanding of context versus context-free. To this day, there are 
elements of that course that inform my views on systems 
education.  Jerry Weinberg2, a visiting faculty member there, 
believed “a system is a way of looking at the world”. His book on an 
introduction to general systems thinking includes testimonials on 
how education can lead to systems understanding.  I think it’s rare 
to find the same kind of education today, as the outcomes are 
difficult to measure and the value is rather implicit.  

Empirical findings 
I don’t think we study systems thinking enough in our field, especially the pathways for how it happens3.  While at 
MIT, Heidi Davidz4 performed doctoral research on the development of engineering systems thinking, and found 
experiential learning to be one of the key factors. This included the influence of people’s early life experiences in 
systems-like thinking. One of the findings from her analysis was that 71% of junior engineers did not understand 
how their organizations define and measure systems thinking.  Organizations want their engineers to become 
systems thinkers but don’t define what this capability means. Caroline Lamb5, in her subsequent doctoral studies 
investigated collaborative systems thinking. She found that teams could be capable of systems thinking outcomes, 
even if every team member was not perceived to be a systems thinker. While exploratory, this has implications for 
education -- how do we in a classroom setting foster group systems thinking in projects, while ensuring we enhance 
each individual’s capacity for systems thinking?  

Systems thinking capacity  
Systems thinkers do not all think alike. My mentor, Walter Lowen, wrote a book entitled Dichotomies of the Mind6, 
that was inspired by his observations of his two sons – one of these he could perfectly understand and the other he 
could not, or as he said this son was “an unfathomable wonder to me”.  This inspired his interest in developing a 
systems model of the mind. This work, largely grounded in Jungian typology, looks at sixteen types of transactions 
in the processing of information. The model is a concept model, not intended to be a model of the brain. There are 
certain transactions our minds are capable of and the pathways we each take are different. So, if we acknowledge 
there are different ways of thinking, such a model can help us understand how to enhance systems thinking capacity, 
but through an approach that is not “one size fits all”.  Accordingly, perhaps for one individual, classroom activities 
or lectures are effective, while for another it might be that game-based learning is more effective.   
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On teaching about systems  
I teach a course at MIT, Systems Architecting Applied to Enterprises. Most of the students come from professional 
backgrounds and have taken systems courses on systems engineering, systems architecting and project 
management.  Many of the students tell me that my course is the one that brings it all together for them, that makes 
it click.  In prior classes they learn theory, constructs, and techniques so this gives me the luxury of building on this 
knowledge. Students do team projects on a selected enterprise, involving holistic thinking about structures and 
relationships within an embedded context (ecosystem).  Systems learning emerges from the thinking about parts 
and wholes, and experiential learning of principles such as adaptive capacity and requisite variety.  The open 
question is how do we combine all these things so it makes a powerful learning experience for both teams and the 
individual students.  And while these students often are not so interested in theory, I think we can teach from a 
theoretical perspective through principles-based learning.  
 
Challenges of systems thinking education 
There are many challenges of system thinking education, including 
how we awaken and engage the systems thinker, and enhance the 
awareness of system contexts. We are faced with having to teach the 
“building block” techniques, but how can we do this in a manner that 
does not create mechanistic mindset? And, how do we measure the 
capacity for systems thinking, especially when we acknowledge that 
systems thinkers have different thinking pathways and learning 
preferences. I think these are all good research questions.   

 
Imperative for new dialogue 
I believe there is an imperative for a new dialogue on systems thinking.  Some of the driving forces are complexity 
of systems contexts, volume and intensity of interrelationships in systems, and the velocity of systems knowledge 
that we are experiencing today.  And, we need to expand our focus beyond the systems thinker, to the potential of 
systems thinkers having augmented intelligence capabilities.  

As I reflected on my personal views of systems thinking, I considered whether I should express a definition of systems 
thinking.  Instead, I offer a glimpse of systems wisdom from Gregory Bateson7, who has long been an influence on 
my worldview and beliefs. There is so much wisdom that has been generated that can inform a contemporary 
understanding of systems thinking. I believe this can be re-framed in context of our world today and the systems we 
wish to understand and evolve. Then, we can then bring this forward into the education of systems thinkers.   
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