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I have a gift for you...
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Click here for your FREE GIFT: The Art of Asking Powerful Questions in the World of Systems

If you wish to receive notifications from me about:


- new book releases,




- new cognitive discoveries I made,




- book recommendations on how to develop your thinking toolkit further,




- ideas I’m pondering on,



visit www.albertrutherford.com and fill in the subscribe box.

Thank you! Talk to You soon.
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Albert Einstein once asked this question, “have you ever thought about how you think?” A lot of people would say “no.” It’s not common for one to pause and think about their thoughts. Herein lies the problem. What Einstein pointed out with his question is that certain issues cannot be solved with the same kind of thinking that created those issues. Second - and third-guessing every thought crossing our mind is not a reasonable expectation. It is time-consuming and, frankly, tiring. What we can do, however, is learn new thought patterns and use them to our benefit. The rewired thinking path I’m talking about is called systems thinking. My mission in this book is to present you the evolution of this cognitive assessment style through the stories of the people who asked hard questions and developed better solutions to the problems they were facing.

Today’s scientific exploration has come a long way from where it used to be. In the past, science tended to look at events as individual occurrences that seemingly happened in isolation. Different science fields would concentrate on the event level without seeing how to fit it into the bigger picture. It is strange to carefully study, examine, and report on what you had observed about one puzzle piece without ever looking at the whole puzzle, isn’t it? Well, pre-modern science functioned similarly.

Different fields of science have evolved throughout the years, and there has been a paradigm shift in data assessment. Scientists are still concerned with carefully examining individual events, but now looking at how it fits into the whole picture is also relevant. Things are more often interdependent than independent. Many scientific fields shifted from deconstructing elements to their particles to analyzing their dynamics and working-togetherness. 

General System Theory -and later systems thinking - didn’t want to abandon the foundation of knowledge of any field of science. It aimed to be transdisciplinary. Each field would bring its expertise to the table. They would actively engage in working together to create a common base of methods and for all scientific disciplines to share. 

General Systems Theory wanted to “expand the tent;” to be more inclusive of knowledge from all areas. To stop being so focused on the little pieces that seeing the bigger picture becomes impossible. 

Today systems thinking – while its methodology has changed and refined throughout the years - is actively used in politics, economics, sociology, demographic analysis, and environmental studies. This book will tell the story of how systems thinking as a field of study came into being and evolve throughout the decades. It will present the thoughts and contributions of eleven great minds whose ideas were vital to develop this critical thinking method. 
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Norbert Wiener was an American mathematician who attained renown due to formulating some of the most significant contributions to mathematics in the 20th century. His expansion of the field led to the development of cybernetics, which examines the interaction of feedback loops and behavior. 

Born on November 26, 1894, in Columbia, Missouri, he showed a gift for mathematics early and graduated from high school at the age of 11.​[i] He then attended Tufts College and graduated with a BA in Mathematics in 1909 at the age of 14. After spending a year at Harvard as a graduate student in zoology, he realized laboratory work was not his forte and transferred to a graduate degree in Philosophy. At 17, he graduated from Cornell with his graduate degree and returned to Harvard to pursue a Ph.D. He earned his degree at the age of 19 after successfully defending his dissertation on mathematical logic. He traveled first to England to study mathematical logic at the University of Cambridge and then to the University of Göttingen in Germany to study differential equations, both on a grant from Harvard. He published his first paper in the mathematical journal Messenger of Mathematics at Cambridge in 1913.​[ii]

During World War I, he could not enlist due to his poor eyesight. He tried a variety of jobs over the following five years, including being a teacher at the University of Maine, a writer for an encyclopedia, an apprentice engineer for General Electric, a journalist for the Boston Herald, and a mathematician in the Aberdeen Proving Grounds in Maryland. In 1919, he was hired as an instructor for the mathematics department at the Massachusetts Institute of Technology (MIT) around the time it started building towards being a center for enhanced learning in science and technology. He remained at MIT on the faculty until his retirement. During the 1920s, he was involved with work on what is now referred to as stochastic processes and the theory of Brownian motion and generalized harmonic analysis. ​[iii]

During World War II, Wiener worked on issues surrounding aiming guns at a moving target. This experience led to the creation of “Extrapolation, Interpolation, and Smoothing of Stationary Time Series,” first appearing as a classified report. Wiener became a co-discoverer of the theory of the prediction of stationary time series. This work also allowed him to develop the concept of cybernetics and the Wiener Filter.​[iv]

Weiner published his book Cybernetics; or, Control and Communication in the Animal and the Machine in 1948. His popular scientific book helped him become renowned in the scientific community. Wiener continued working at cybernetics and philosophized about it all his life while maintaining research projects in other areas of mathematics.​[v] 

After the war, he continued to contribute new ideas to various subjects, including mathematical prediction theory and quantum theory, showing how the latter is consistent with other branches of science by applying his theoretical description of Brownian motion to quantum phenomena.

Wiener wrote many works throughout his life. These include The Human Use of Human Beings, published in 1954, and God and Golem, Inc.: A Comment on Certain Points Where Cybernetics Impinges on Religion, published in 1964, and two volumes of autobiography, Ex-Prodigy, published in 1953, and I Am a Mathematician, published in 1965. In 1933, he won the Bocher Memorial Prize for his work on the foundations of calculus theory. Then, in 1963, he was awarded the National Medal of Science, receiving the medal the following year, only a few weeks before his death.​[vi]

Why is he essential to systems thinking?

Wiener played an important role in developing systems theory, which took root during World War II when he worked on anti-aircraft fire issues. He was inspired by these studies surrounding communication and control of specific technical systems, which led him to consider more general concepts of what he came to call the science of cybernetics. His primary argument concerning systems was that any system could be understood when general principles are applied. When examining Wiener’s cybernetics, it involves two paired ideas. The first includes:

1) Feedback, which has regulating properties and stabilizes the various interactive parts. 

2) Transmission of information, which assists in transforming the various, unrelated parts of a complex system and brings them together as a whole.​[vii] 

The term “feedback” can be used to express the relationship between control and communication. This relationship is centered on the fundamental notion of the “message” that describes a continuous sequence of measurable events throughout time. An example is an automatic controller that maintains a constant temperature in a room by continuously monitoring any outside influences on the temperature.​[viii] 

The concept of the message was vital to developing the communications theory and Wiener’s definition of “information” as a measurement of the degree of organization within a system. 

Negative feedback is viewed as more useful than positive feedback as it gives the appearance of stability and control, whereas positive feedback can be viewed as dangerous and unstable. An example of positive and negative feedback can be seen in a procrastinating medical student. If the student has an upcoming exam and does not adequately prepare due to procrastination, he could fail the exam. This would result in negative feedback and cause a change in his future behavior, i.e., he will be more likely to prepare for upcoming exams properly and therefore learn the material needed to be an effective doctor. If, however, he procrastinates on studying and still passes the exam, he will likely continue to procrastinate when studying for future exams. This will result in positive feedback, where it is reinforced that he will pass exams even if he is not adequately prepared for them, which could cause harm to his future patients.  

On a broader scale, control and communication create an organization that nature will inherently try to destroy due to entropy. If information is deprived of organization and meaning, as often happens due to nature’s tendency to not care about human rationality, this leads to limitations of communication within and among individuals. Humans perceive information from the world through their sense organs that then travels to and is coordinated in the brain before emerging through effector organs, such as the muscles, if an action is warranted.​[ix] Perceiving and storing information will influence future actions. This exchange of information from the external world allows humans to adjust and thrive in their environment, which continues to grow more complex as time passes.

The second pair of concepts involved with the definition of cybernetics are:

1) Humans and animals and their physiology.

2) Machines and their mechanics.

Wiener conducted two major research projects in the 1930s to 1940s, one examining feedback within human and animal physiology, and the other was the previously mentioned study on building control systems for anti-aircraft weaponry, which was also based on feedback principles. The results of these two studies can be combined, explaining how all purposeful behavior may require negative feedback.​[x] This parallel between human and machine activities shows the importance of, for example, the early development of digital computers. As described in later studies, humans were viewed as information-processing entities similar to intelligent machines. Equating activities between humans and machines proved to be an important concept in multiple disciplines, such as computing and psychology. The field of cybernetics helped make this parallel widely known.
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“Don’t bite my finger, look where I’m pointing!” 

– Warren McCulloch (quoted by Seymour Papert).



Warren McCulloch had many identities in his scientific life, including “philosopher, poet, neurologist, neurophysiologist, neuropsychiatrist, collaborator, theorist, cybernetician, mentor, and engineer.”​[xi] While Weiner coined the term "cybernetics," Warren McCulloch organized and chaired the Macy conferences, published the first logical model of the mind, and supported and mentored the upcoming key figures in cybernetics. Yet, many people who followed in his legacy do not even know his name, as if he has faded from view.​[xii]

McCulloch was born on November 16, 1898 in Orange, N.J. McCulloch studied at Yale, where he received a B.A. in philosophy and psychology in 1921, a Master of Arts in psychology in 1927 from Columbia, and an M.D. from New York's College of Physicians and Surgeons in 1927.​[xiii] After graduating, McCulloch began research in experimental neurology and examined areas of the brain involved with epileptic seizures. He then spent several years working at Bellevue Hospital in Manhattan and at the Rockland State Hospital for the Insane before returning to Yale in 1934. There, he worked in a neurophysiology laboratory evaluating the brain's functional organization.​[xiv]  

From 1935 until 1941, McCulloch worked stints at Yale, first as a Sterling Fellow, then an instructor, and finally as an assistant professor. In 1941, he relocated to the University of Illinois College of Medicine and worked there for the next seven years. During this time, he formed collaborations to examine the relations between epilepsy and schizophrenia, researching the mechanisms behind insulin shock therapy as a treatment of schizophrenia, based on the incorrect belief people with the diagnosis never developed epilepsy. In 1943, he coauthored his most famous paper, "A Logical Calculus Immanent in Nervous Activity." He also collaborated on the logic of the central nervous system, presenting a hypothetical model in 1947 of the functional relations between neurons that achieved recognition of universal forms. In 1952, he said goodbye to Illinois and went to work at MIT, spending the rest of his life examining brain function within the framework of information processing. In 1964, he was declared an honorary founder and first elected president of the American Society for Cybernetics in recognition of his foundational work in the field and chairing the Macy conferences. He died in Cambridge, Massachusetts in 1969.​[xv]

Why is McCulloch important in systems thinking?

During McCulloch's time as a research psychiatrist in the 1940s, he became an important figure of the American cybernetics movement. His form of cybernetics used logic and mathematics to develop models of neural networks, describing the function of the mind as part of the working brain. As mentioned, he collaborated in 1947 with Walter Pitts on the hypothetical model of the functional relations between neurons, such as the perception of the form "triangle." This led to the creation of a model of the visual cortex that involved a complex array of neuron-carrying impulses, ultimately leading to a projected image in our brains we can interpret and identify. Their model proved too mathematical without showing reality accurately.​[xvi] 
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