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Philo 142W – Winter 2001

First Paper- Prompt 1

In Francisco J. Ayala’s paper “Adaptation and Novelty: Teleological Explanations in Evolutionary Biology”, he presents clarification into the definition of what teleological methodologies actually entail.   He also gives a compelling case for when using teleology to explain biological processes ia appropriate and when it is not.  From the dawning of religion humanity has seeked to express creation and nature in functional humanistic terms, through various analogies, such as a watch and watchmaker.  To early philosophers and thinkers clearly something as complex as a human, an ecosystem, or the universe, needed some guiding intelligence in order to if not directly create the thing, at least set the crucial ingredients into motion.  The progress of modern science has been steadily eroding this perception, as we come to understand more about the world around us. The discoveries and scientific revolutions of 19th and 20th centuries, has led humanity to new methodologies outside of religious explanation with which to perceive both the physics and biology of our planet and surrounding universe. Beginning in part with Darwin’s Origin of Species, biologists began to gain the scientific tools to explain with natural world with the same rigor that the physicists had gained through the work of such notables as Copernicus and Newton.  Evolution and natural selection became the buzzwords of biology, but there were still concerns about how complexity could arise out of the seemingly chaotic primordial soap, even over the course of billions of years.  As Ayala outlines evolutionary explanations and teleological explication can help give the biological sciences a rigorous a complete set of methods for describing biology and it’s many facets.

In order to understand Ayala’s argument that teleological explanations are a legitimate feature of biological science, one must first understand the subtle differences between teleological explanations and standard evolutionary explanations of phenomena.  Evolutionary explanations of biology focus on the how of a situation, without interest in the purpose of a thing.    Clearly the biological sciences in order to explain the immense variation and intricacy of nature needs more robustness, and so teleological methodologies are introduced.  Put briefly teleological inquiry is not so much concerned with the how of a feature, but its functional purpose.  For example, a beach exists for various geological reasons, and the beach serves various functional purposes for its ecology, which have nothing to do with how the beach was formed.  This beach however can fit into a richer picture and deeper understanding of how features of its resident organisms arose out of the beaches environmental properties.  As Ayala states “An object or behavior is said to be teleological…when it provides evidence for design or appears to be directed toward certain ends, goals or purposes.”
  Another example of teleological explanations can be applied to most of humans actions, in that most of what we do is directed around some desired end or functional purpose.  For example a person eats, usually to eliminate hunger, or for pleasure, a functional purpose that is the heart of teleological arguments. Along with elements of natural selection teleological arguments can fully explain how a feature such as a hand or wings of a bird can develop over the course of evolution with no creator.  Ayala further substantiates this argument by providing a compelling advantage of piece-wise evolution using traits of a bacteria colony to show how mutation can lead to adaptation and change.  Just because humanity has not observed the exact causal change of adaptations that have led to wings, hands, or sight, seems no longer a convincing argument, given current scientific evidence.

Some further distinctions need to be made to further elucidate exactly what biologists are doing when giving teleological reasons, as well as the different types of modern teleological arguments and approaches.  Ayala presents three main situations in biology where methods of teleological inquiry are relevant.  These include behavioral (consciousness) development, homeostatic/homeostasis processes including developmental and physiological, and finally explanations of features in organisms (adaptations).  Behavioral inquiries are clearly in the realm of teleological explanations, as illustrated by humanity and the animal kingdom.  Though some behavior can be random or erratic, due to a variety of factors, the majority is directed towards some purposeful end.  A beaver has reasons, if not reason to build a damn.  Humans create steering wheels to drive cars.  The second area where teleological explanations are appropriate is self-regulating Homeostatic systems, where an organism needs to maintain a specific thing such as body temperature or a path of development, in spite of the conditions of its surrounding environment.  Under this there are two types of regulation developmental and physiological. Developmental regulation refers to the growth process of an organism from zygote to adult, in which different environmental factors can contribute significantly to its path of development, though there are predetermined ranges for various attributes.  Physiological homeostatic process differs in that they are mechanisms within an organism that allow it to maintain a property despite outside influence by the environment.  Last Ayala draws that it is correct to make teleological correlations to the development of functional adaptations, in that they developed to serve a certain function.

Ayala having provided a solid basis on which to judge and weigh the usefulness of teleological definitions, further extends the definition, outlining the concepts of proximate and ultimate teleology along with distinction between natural and artificial teleology.  A central, and slightly contested, tenet of the natural sciences is that the adaptations that natural selection favors tend to be changes that maximize fitness, fitness being defined as the success of procreation.  Translated into teleological vocabulary Ayala calls this the ultimate teleology, or the overall contribution of a given adaptation.  On the other hand, specific adaptations fall under the definition of proximate teleology where “the existence of a feature is thus explained in terms of the function or property it serves, which function or property can be said to be the proximate end of the feature.”
  Also important to Ayala is the conception of unbounded natural evolution which he phrases in terms of unbounded natural teleology.  Unlike earlier thought were creation was directed towards a certain end, most popularly the sentience of humanity, unbounded natural teleology provides the case for evolutions march towards nothing.  That is to say that evolution has no directed purpose, except maybe to provide organisms with the maximum “fitness” for an environment.  In contrast anything with externally imposed purpose falls under heading of artificial teleology.

Since their inception the sciences have attempted to describe the world around them in systematic and rigorous ways, in order to form a repeatable and testable environment for hypothesis’s and theory.  Ayala in his paper provides a cogent and convincing argument on why teleological explanations are crucial feature of biological sciences.  Like a social scientists can not study a people without studying their culture, a biologist can not study an organism or ecosystem without understanding the environmental or other teleological factors that have influenced it.  To fully understand the emergent complexity of the living world, a biologist must examine more than just the chemical and physical forces that caused an organism to be.
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