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In the previous article I extolled the virtues of systems thinking as a strategic way to prepare for an uncertain future in the global economy. I mentioned that systems thinking is natural to everyone, but indicated that for most of us, that ability develops only sketchily at best. Most of us are unaware of how we go about thinking systemically and most of us don’t really learn how to take advantage of the capability in order to adapt to new problem domains – as would be the case when you find you need to switch careers.

The problem in not becoming a more reliable systems thinker lies with the way education tends to turn us into specialists and focuses on facts and domain-specific understanding as opposed to broadening our understanding to see how our chosen subject of interest relates to the rest of the world. By the time the average student has finished high school she will have been well exercised in memorizing subject facts to regurgitate on a standardized, supposedly objective, exam and then quickly forget them. She needs to make room for the next subject. Couple this pattern of education with the social mandate that you should major in a subject that will get you a good job and you have a formula for focusing on specifics and never understanding how it all relates to life or society or yourself.

Education does not provide a framework to systematically learn systems thinking. The world is getting more complex and more integrated each year, meaning that we need more rigorous systems thinking ability – our ‘folk’ systems thinking isn’t up to the task. Our education system does purport to teach things like critical thinking, certainly a necessary skill for any endeavor, but it does not teach students how to draw connections between various subjects. And it especially doesn’t teach students much about their own personal relationship with the rest of the world. The combination of specialization, fact-oriented learning, and lack of a systems approach to knowledge has created a set of disconnected disciplinary silos and individuals trapped within, knowing a lot about their jobs and almost nothing about how their profession connects with the world in general.

Systems Science can provide a way to break out of this conundrum. Systems Science is a formal approach to recognizing and using the principles of systemness in order to understand problems in virtually all domains of interest. One can think of systemness as the ultimate form of analogy. Analogies are frequently used to solve difficult problems by comparing the current problem structure to one that is similar and has been solved. Comparisons can be negative (how is a birds wing different from an airplane wing) as well as positive (how is the flow of electrons in a wire like the flow of water in a pipe). Such comparisons are often the basis of critical insights that lead to problem solutions by borrowing from another domain. In fact, analogic thinking is the quasi-disciplined version of systems thinking.

What Systems Science teaches us is a set of concepts and principles that are applicable at a deep level in all domains of knowledge. At the most fundamental level, all ‘things’ in the world, at least in the world of human-level perception, are systems. A system is comprised of components (usually of diverse kinds), the relationships between them (usually dynamic in nature), a boundary structure that keeps the components more or less stably interacting (sometimes crisp and sometimes fuzzy), and the transfer of energy, material and information into and out of the boundary. With just a moment’s reflection on many different things you see or think about, you would be able to recognize these characteristics. 

A lot of problem solving is just identifying the systemness of a new phenomenon. It isn’t always clear what the system is or how it works. Systems Science involves using the principles above to identify the nature of a newly encountered object or phenomenon. Then the deeper relationships incorporated in those principles can be brought to bear in describing and understanding the problem. Only when a problem is understood at a deep level can one go about solving it.

As an example of some of the deep principles of Systems Science, consider the nature of the interrelationships of components in a system. Network theory, which I mentioned in the previous article, is actually a set of principles about how components link together and how energy, material and/or information flows from one component to others. These principles apply whether one is studying atoms interacting in a complex molecule, or molecules interacting in complex reactions, or people interacting across the Internet. Indeed, network principles, such as what Web pages link to what other Web pages, are used heavily by Google in analyzing which pages have the highest quality ranking in searches by users. Management theorists use the systems approach to analyze organizations and their dynamics by looking at networks of interacting components, human and machine.

These approaches are based on explicit understanding of systems principles. Even so, not all practitioners of systems analysis are sufficiently aware of other principles from Systems Science that might impact their analysis. For example, early studies of Web page linkages assumed a semi-static structure. What researchers have discovered is that the Web is evolving by principles that appear to be Darwinian-like. How systems evolve over time is another important question in any explicit understanding of a dynamic world. Systems Science involves principles of evolutionary systems, such as novelty through copy error (mutation) followed by environmental selection of structures that prove most fit. Even more cogent is the principle of co-evolution that helps explain how systems interact with other systems to drive change.

People who have been lucky enough to have stumbled on Systems Science (or one of its sub-subjects such as Information Theory or Cybernetics) have found it extraordinarily useful in helping them solve many kinds of problems. And solving problems is what employers hire you to do! In the next article, I will provide some examples from the real world of people using Systems Science to achieve their goals in a variety of professions. In the final article, I will outline the work we are doing in designing a baccalaureate degree in Systems Science to provide the kind of broad understanding of the world that is the liberal studies for the 21st century.
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