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Walter Buckley identifies three models and two approaches to systems theory that are discussed in the following paper (Buckley, 1967). These models continue to influence systems theory today and, in fact, are the roots of much of what is discussed today as systems thinking, systems theory and systems science. Each model has been influenced by the other, one has evolved from the influences of the others, and each has many different offshoots (Bausch, 2002).
The Mechanical Model

Je pense, donc je suis –Descartes

The influence of this phrase, often translated to English as “I think, therefore I exist”, on western philosophy is evident in Buckley’s description of the mechanical model. The separations, atomization and physical characteristics derive from the contribution of Descartes (and others preceding him) that mind and matter can be separated. The Cartesian division is, in some senses, a broad separator of conscious and unconscious, man and machine. If mind and matter can be separated then rationale, emotion, and other human or spiritual characteristics can be segregated and associated understandings can be uncovered. 
As Buckley states:

…the “Social Physics” of the 17th century arose, whereby man was regarded as a physical object, a kind of elaborate machine, whose actions and psychic processes could be analyized in terms of the principles of mechanics (Buckley, p. 8).

The mechanical model of systems theory is aligned with the science of physics. Interestingly, the word “physics” derives from the Greek word “physis” which meant the endeavor to see the essential nature of all things. At its origin, physis incorporated mind and matter, but with the escalation of the separation of mind from matter has led physics to become more about the nature and properties of matter and energy (Capra, 1985). However, the mechanical model at its core seeks to view a social system as a machine. 
Buckley’s description of the mechanical model says: “Beginning in the seventeenth century, the physical concepts of space, time, attraction, inertia, force, power – which must be recognized as anthropomorphisms originally borrowed from everyday human experience – were borrowed back in their new connotative attire and applied to man and society” (Buckley, p. 8)
While Buckley does not specifically refer to Descartes I found myself returning to my former political philosophy texts to understand some of the foundational thinking that supports the notion of breaking things down into tiny parts in order to understand the system – whether the system is social, physical, emotional or otherwise. Bausch, in fact, ties Descartes, Newton and Leibniz together in a sequential path that essentially argues that there is a logical order in the universe that can be applied to society and our reasoning (Bausch, p. 418). Social theorists found the scientific principles appropriate to adopt, especially as Pareto’s notion of equilibrium was applied. Pareto’s contribution, Buckley suggests, was to apply a method for understanding the mutual relationships and dependencies so intertwined that any “moderate changes in the element or their interrelations away from the equilibrium position are counterbalanced by changes tending to restore it” (Buckley, p. 9).
So, I ask myself, how can a westernized approach to physics be applied to social systems in the form of “social physics” as described by Buckley? While significantly influencing much of our thought,  Buckley suggests that because “mechanical and socio-cultural systems are very different types of systems” (Buckley, p. 11) we need to move on to different types of models to understand social systems. So, the answer is… they really can’t.
The Organic Model
In the struggle for survival, the fittest win out at the expense of their rivals because they succeed in adapting themselves best to their environment. –Charles Darwin
Buckley’s describes an organic model whose development coincides with the increasing prominence of the biological sciences, specifically as relates to the theory of evolution. The link most often is between the individual organism (why not species?) and the social organism. While this model again parallels a pre-eminent scientific model, it has some gaps, as well, as it relates

to social structures. 

Like the mechanical model, the organic model recognizes that all of the parts are mutually dependent (Buckley, p. 12). The organic model attempts to make the comparison between an organism and the way it takes shape and functions and a social system’s functioning. The weakness to this analogy, as pointed out by Buckley, is social systems are not made up of one individual, they are made up of many. So perhaps the better comparison is of species/ecology to system rather than individual organism to social system. He makes that point, and suggests both the confusion and potential challenge to the model by stating “whereas mature organisms, by the very nature of their organization, cannot change their given structure beyond very narrow limits and still remain viable, this capacity is precisely what distinguishes sociocultural systems (Buckley, p. 14). 

To the equilibrium factor was added homeostasis in an attempt to represent the dynamics of biological systems. This, Cannon suggests, implies not a state (such as a steady state) but rather a condition of attempting to remain relatively constant within change (Cannon in Buckley, p. 14). Essentially, by seeking to restore equilibrium new equilibria can be discovered (Mace in Buckley, p. 15). This notion of change and restructuring and reshaping is quite different from the mechanical model.
The organic model, as Buckley describes, is quite different from the organic model outlined in other works, including those of Capra. In that model the organic model is described as holistic view based on eastern traditions and philosophies (where the mechanical is the foundation of the western tradition). It seems to me that Capra’s organic model is far more expansive and inclusive than the biologically based organic model. The latter, then, in western thinking, has evolved again to include stronger and more appropriate models for understanding social systems. 
Process Model

The map is not the territory. – Alfred Korzybski

Buckley’s description of the process model speaks to its origins in the early 20th century. This model pointed out the weaknesses in both the mechanical and organic models, while benefiting from the contributions of both. Buckley suggests that the process model might not actually be a model at all, but in that conversation he defines the process model as a view that recognizes society as a “complex, multifaceted, fluid interplay of widely varying degrees and intensities of association and dissociation.” In this model structure “is not something distinct from the ongoing interactive process but rather a temporary, accommodative representation of it at any one time” (Buckley, p. 18).  
The discussions of the various theorists presenting and refining this model appear to have a common theme to me: change occurs in response to both internal and external acts. Explaining the response is the challenge. One distinguishing factor from the prior two historical models is the way response happens, how it is influenced and how the corresponding social structures are created, eliminated or moderated.
Parsons and Homans Models

If it could be talked about, everyone would have told his brother. –Chuang Tzu

My limited sociological background caused me to really struggle around these models. In some of the supportive reading I did, I understood these models together as equilibrium models that, essentially, modify the mechanical and/or organic models. I appreciated Buckley’s comment that the “main point in these critical sketches is to show the diametrically opposing theoretical implications that can be drawn depending on how on uses seemingly similar concepts or models that are inadequate to their task.” 
From my reading, Parson’s model attempts to draw in the mechanical model, modified with the addition of equilibrium, with the biological model that provides structure around function. Apparently, though prominent, the inherent weaknesses of both foundational models are not supported by Parson’s arguments. This is due to the fact that where a biological entity has understandable boundaries that can be influenced by the response to both internal and external factors which, when they fail, leads to death. A social system does not have such boundaries and tend to change over time as they are influenced by such factors.
 

Although there are certainly limits within which the features of a social system structure may vary and still remain compatible enough for system maintenance, we can argue that these limits, for a social system compared to an organism or mechanical system, may be relatively broad. And it is within these limits that most sociologically interesting questions are posed (Buckley, p. 31).
The equilibrium model suggested by Homans resolves the inconsistencies of Parsons’ model when compared agains the seven points used by Buckley (Buckley, p. 31). Homans use of “adaptive evolution” to describe growth and change of social structures as well as “anomie” to describe their breakdown was useful. He also introduces concepts that have become familiar in recent writings on systems theory and thinking such as internal and external systems, feedback and interaction among these.  Homans also finds many flaws in the application of the biological structure-function model and accepts some of the equilibrium features of the mechanical model. Buckley suggests this is its inherent weakness as he does not articulate the conditions or characteristics of equilibrium (Buckley, p. 34). Additionally, his focus is on open systems. For this reason, he says, the mechanical model is simply inadequate as it does not address the specifics of systems with as many dynamic components as social systems. It appears to me that, while Buckley indicates the Homans model ultimately fails, he lays the groundwork for substantial work to follow (Buckley, p. 36).

Reflection

We cannot solve our problems with the same thinking we used when we created them. 
–Albert Einstein
From additional reading on systems theory it is quite clear that Buckley captured many of the western, scientific influences through the middle of the twentieth century. Bausch suggests, and I agree, that viewing each of these models as foundations for understanding the development of cybernetics, chaos theory, system design and other current thought streams is quite important. Seems to me there is much yet to be accomplished in this area, especially as we look at environment where traditional boundaries (geographic and otherwise) are becoming less and less relevant. The internal and external pressures on our social systems to adapt and change will certainly be interesting to watch from any social scientist’s perspective. Throughout this work I have been thinking about the impact of the recent dialog among astronomers related to Pluto. Is it a planet? Is it not a planet? What are the rules? What has extended our knowledge? What are the tools that let us change the definition and why? The German physicist Johannes Kepler said “A rational architecture underlies the structure of the solar system.” Does it now? How does the recently made change affect the way we view the universe in which we live? Or, does it?

A beginning for comparison… this is a draft… not complete
	Model
	Time Frame
	Influencers
	General Theme

	Mechanical
	17th century
	Descartes

Newton
Leibnitz
	Influenced by physical sciences

Social system as machine

	Organic
	18th – 19th century
	Spencer

Miller

Sumner
	Influenced by biological sciences.

Social system as organism




	Equilibirum
	Early 20th century
	Pareto

Parsons
	Influenced by engineering and thermodynamics.

Engineering concept applied to mechanical thinking

	Homeostasis
	Early 20th century
	Cannon
	Influenced by 

	Process
	Early to mid 20th century
	Simmel 

Mead

Allport
	


(Derived from Bausch, 2002)
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� I would like to understand more about “functional imperatives” as defined by Parsons. I’ve heard this term frequently and do not quite understand what he is trying to suggest in terms of social systems


� I’m still sorting out Buckley’s description of the organic model and Capra’s. Capra seems to suggest that the organic model is a more holistic view. The model described by Buckley does look at a whole organism, but does not look at that organism holistically as far as I can discern. The scientific approach remains western, logical, “rational”, and unemotional. Are the two models actually different? I think so, but I’m not quite where I can articulate those differences clearly. Or, maybe they aren’t really different and the organic model described by Capra simply extends that described by Buckley. I’ll be interested to hear what my colleagues have to say! Perhaps the holistic, eastern model is actually organismic as opposed to organic? Then, again, Buckley seems to use those two terms interchangeably. Work in progress, for me!





