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				Teleology

How shall we understand goal-directed systems? What explains the ability of a bacterium to home in on its food? How is a cell able to migrate to a target location in a developing embryo?  How is a homing torpedo able to track and move in on a target ship? What explains human purposefulness, our ability to experience wants, preferences, and cares and to act to satisfy them? What explains goal-directedness in organisms generally? Is evolution goal directed? Are there purposeful machines? What is teleology?

There is something magical about these systems, in which entities seem to be guided by the future, the acorn seemingly guided by the oak tree it will once day become. Somehow … (See teleology.)

Complexity

In a 2010 book (Biology’s First Law) with philosopher Robert [image: Photo-ZFELcover]Brandon, we argued that complexity change in evolution is governed by what we call the Zero-Force Evolutionary Law (ZFEL). The law says that in the absence of selection and constraint, complexity (in the sense of differentiation among parts) will tend to increase. Further, even when forces and constraints are present, a tendency for complexity to increase is always present. The rationale is simply that when selection is absent, the parts of an organism should tend spontaneously to accumulate variation, and therefore to become more different from each other. In the same way, the pickets of a picket fence will tend to become different from each other as each picket accumulates its own unique features, one picket losing a chip of paint, another acquiring a sticky pollen grain, a third getting knocked and dented by a passing animal, and so on. In the same way, absent selection and constraint, the degree of differentiation among cells should increase with the accumulation of heritable accidents (e.g., mutation), leading eventually to an increase in the number of cell types. … (For more, including updates: complexity.)
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				The world is mostly empty space.
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	Recent Research
			
I work mainly in two areas:


1) Evolution of Complexity: In a 2010 book with Robert Brandon, Biology's First Law, we argue that the complexity of organisms will tend to increase spontaneously in the absence of natural selection and other forces. In evolution, complexity is easy. (And simplicity is hard.) ... A second book, The Missing Two Thirds of Evolutionary Theory (Brandon and McShea 2020), further develops the theory, offering a quantitative formulation.


2) Teleology (purpose, goal directedness): A common physical structure underlies all goal-directed systems, from acorns turning into oak trees to homing torpedoes to human passions and purposes. All of these are hierarchically structured, consisting a small thing nested within a large thing, more precisely, a goal-directed entity moving within a larger directing field. For the homing torpedo, the directed entity is the torpedo itself, and the directing field is the sound field emanating from a target ship. In us, the directed entities are thoughts and behaviors, and the larger fields are motivations, in other words, wants, preferences, and cares. According to this view (and consistent with David Hume's centuries-old argument), it is not reason that powers and directs purposeful behavior, but our passions, both calm and strong. 
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