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In the old dispute as to whether a stag runs because he has long and slender legs, or has legs 
in order that he may run, both parties overlook the natural descriptive statement; namely, 
that it is of the nature of what goes on in the world that the stag has long legs and that 
having them he runs.
 - John Dewey in Experience and Nature

Abstract: 

This essay takes as its main project the support of the following contentions: a gene centric understanding of the process of evolutionary change overemphasizes that genes are the unit of causal impact, and, as a result, a group of questions has emerged that are unable to be answered by the analysis of the isolated gene; the project of documenting the transfer of static units across lineages tells us little about the directional forces that lead to the transfer of those very same static units; the mere presence of genetic units across phenotypes and environments that abound with change and variation cannot be causally accounted for by an analysis of the content of the genetic units themselves; an exclusively reductionist and mechanistic analysis of genes has led biologists and philosophers of biology to neglect other salient factors in our explanations of the process of evolutionary change.  Taken together the argument is a a call to reevaluate the benefits and assumptions behind a viewpoint that starts from the whole, instead of that which starts with the pieces of the whole.  

The gene-centered approach, even if successful in identifying a solitary unit that ‘causes’ the change, fails to explain much about the notable behavior itself.  We can raise doubts about the wisdom of the gene centric position because of these failures, and a foray into an alternative method may be helpful in shedding new light on what is going on in any given biological setting.  John Dewey’s concept of growth will serve as a model for thinking about the relationships between organisms, and between organism and environment, that avoids some of the problems of the gene centric explanatory methods, and can also absorb and include the advances in perspective that a gene centric viewpoint has provided.

Section One

The Rise and Uses of the Gene Concept


It has become a common methodology to approach novel behaviors and phenotypes by defining them based on the identifiable genetic underpinnings behind the emergent novelty.   Simply put, if we want to know why one organism is slightly different then the technique recommended is to identify the unique allele or combination of alleles that are causing the variation of interest.   This approach, even if successful in identifying a solitary unit that ‘causes’ the change, fails to explain much about the notable behavior itself.  We can raise doubts about the wisdom of the gene centric position because of these failures, and a foray into an alternative method may be helpful in shedding new light on what is going on in any given biological setting.  John Dewey’s concept of growth will serve as a model for thinking about the relationships between organisms, and between organism and environment, that avoids some of the problems of the gene centric explanatory methods and can also absorb and include the advances in perspective that a gene centric viewpoint has provided.


By gene centric view I mean to include a large swath of theory that takes as its primary goal the identification of genes, gives intrinsic value to the measuring of the frequency of specific genes within a population across time, and the belief that in doing so a completed picture will gradually emerge that offers explanations for issues such as adaptation, speciation, and macroevolution on the whole.  Of particular focus will be the strangled language behind the concept of identity of the gene that declares success and/or benefit based on dubious criteria.  I will contend that doing so is a sort of Platonic and positivist hangover that still has credence, not because it does not have faults, but because it is heuristically and practically useful as a tool for clarifying phylogenetic relationships.  The viewpoint that will be proposed in the later sections can be seen to further this pragmatic function, but does so without the problematic claims, explanatory gaps, and metaphysical baggage of the selfish gene theory and other gene centric views.  


The term 'gene' has transformed drastically from its initial 1909 formulation by W.L. Johannsen who shortened the term from 'pangene' and whose original meaning was a notion meant to capture only function. For Johannsen a gene is “completely free from any hypothesis; it expresses only the evident fact that, in any case many characteristics of the organism are specified in the gametes by means of special conditions, foundations and determiners...”
  Johannsen speaks of ‘genotype’ only as an aspect that is heritable, and 'phenotype' is the resultant product of the interaction of genotype and the environment.

Seventy years later Richard Dawkins arrived at the conclusion that the gene is the singular unit of selection, and that of primary evolutionary importance.  He arrives at this conclusion because he asks the question what ‘thing’ is benefiting from evolution.  In his understanding benefit means, essentially, survive.  To be harmed then, following this line of thought, is to go out of existence.  Using this as criteria, by looking back and observing the entities that have continued to survive unchanged Dawkins has devised a tool to concretely identify what evolution has benefited and what it has not.    This upshot of this gene centered system is enormous and makes possible tasks such as constructing phylogenetic trees allowing the tracing of lineages and constructing estimated dates for species divergence.   The gene centric rational is that these connections can be drawn because genes have not changed, or have not changed enough to lose their status as homologous.  

There is a great deal to be said in defense of Dawkin's position.  The construction of phylogentic trees is a major industry that produces consistent and startling revelations of ancient connections, as well as providing clear separations in other cases.
  The clarity and certainty of molecular analysis has, within only a couple of decades, made Aristotelian inspired species classification based on anatomical resemblance seem as outdated as Aristotle's physics.  The almost infinite survivability of some genes is astounding even if only to inspire awe at the history of unbroken connection between the ancient organisms and the one's currently extant.  That being said, its cleanness and focus on that which has remained constant sacrifices too much by under-emphasizing the process itself of change.  The story of evolution, and the path from the ancient to the contemporary, can only be understood by knowing what has changed and why it has changed.  Consider any phylogenetic tree, it tells us that divergence occurred and that some populations are somehow connected by ancestry to others because of genetic similarity, and that there is a vague, yet definite, amount of time since they diverged. What can be said with this information about the historical causes of any behavior?  Can any meaningful probabilistic tendencies be derived?  Is there one ‘why’ question that such a visual can answer?  I ask these (perhaps annoyingly rhetorical) questions not to downplay the many achievements and uses of their construction but only to suggest that unless the phylogenetic tree is layered within an account of contextual settings around the places of divergence they tell very little about why divergence has occurred.  An oversimplified example may be found in the reading of a sports box-score.  Reading that the final score of a sporting match was one to zero does not provide meaningful explanation of how this came to be.  More importantly for the discussion at hand, in which philosophers and scientists alike are trying to be students of the game, if we had never witnessed the game live and did not know anything about what kind of game it was, the box-score tells us nothing about the rules of the game or about how it is played.  The 'rules' and processes of evolutionary change are similarly not explained by identifying what genes made it on the 'scoreboard'.

Section 2

Dewey's Concept of Growth 


Dewey is an evolutionist of a different mold.  Primarily because his take on nature is inclusive, ecological and distinctly non-reductionist.  For Dewey it is the relations and the falling in and out of harmony with the changing and challenging environment that is of interest.  The following is an analysis of the differences between Dewey's approach and the gene-centered approach  with an emphasis on the process of the moving parts, rather than the identity of the parts themselves, and aims to provide a contrasting view that largely avoids many of the problems of the gene centric viewpoint discussed above.  A particular focus of the discussion will be a questioning of the wisdom of the backlash against teleological thinking that followed Darwin.  Within Dewey's systems there is a type of teleological thinking that includes growth and development towards something, but which denies that the something is an absolute.  The aim of this section is take further the implications of an ecological understanding of context without excluding the merits of the gene concept.


John Dewey's essay The Influence of Darwin on Philosophy (1910) contends that Darwin has introduced a new logic into philosophy that takes seriously the transitions and development occurring as a result of variation and the ensuing struggle for life between and among those variants.  Dewey also holds that Darwin has put a conclusive end to much of the teleology based interpretations of nature's divine purpose and direction.  The result is an open ended future that allows for the possibility of creativity, purposive accord with nature, and, conversely, the antagonistic possibility of disconnect and destruction for all species, including humans.   Dewey contrasts the “new intellectual temperament
” of Darwinism with the traditional philosophical notion of nature in which ideas and species are understood in terms of a “fixed form and final cause
” that is immutable.  The temperament of impermanence and change that Dewey's plasticity suggests is at the core of the Darwinian turn and is markedly not found in the 'immortality' of Dawkins' gene.  The implication of this is that either Dewey was off in his interpretation of the consequences of Darwin or there is a lingering reminiscence of the “fixed form and final cause” metaphysics in evolutionary stories that tell only of the unchanging and immutable protagonist of gene frequency change.  In contrast, Dewey supports an interactionist understanding of Darwin’s natural selection that includes meaningful impact as a result of learning, plasticity, and the volatile situatedness of life.  


The aspect of Dewey’s philosophy that will be relied upon for this discussion is his concept of growth.  Dewey's attempts to take the lessens learned from the evolutionary discussions of his time and apply them to the philosophical, aesthetic, political, and pedagogical issues of his time is entirely captured in his concept of growth.  Jerome Popp (2007) makes the argument that Dewey was the first thinker to seriously accept and apply the implications for philosophy that came about because of Darwin's transformation of nature.  The pre-Darwinian mind-body distinction embraced by many philosophers (even some born after the publication of Origin) and the theory of natural law are rejected by Dewey. The only “natural law” is natural selection, the enforcer of the “right” kinds of growth.


For Dewey, the species and the student face the same external pressures – for either of them, “As long as it is growing, the energy it expends in thus turning the environment to account is more than compensated for by the return it gets: it grows…Life is a self-renewing process through action upon the environment.”
     The connection between life and growth is not a suggestion about the good life or any other casual rumination about improvement.  Growth is a necessary process for any living thing or group of things, without it there is increasing discord ending in death and/or extinction.  Growth is acting to keep us above the lower limit of existence, and it is a struggle that no single individual is able to maintain indefinitely.  


After a while they succumb; they die.  The creature is not equal to the task of indefinite 
self-renewal. But continuity of the life process is not dependent upon the prolongation of 
the existence of any one individual. Reproduction of other forms of life goes on in 
continuous sequence…As some species die out, forms better adapted to utilize the obstacles 
against which they struggled in vain come into being.  Continuity of life means continual 
readaptation of the environment to the needs of living organisms.
 

Dewey's understanding of nature includes a constantly evolving trajectory, as the environment changes the definition of an adapted and adapting individual changes to suit it.  The connection between growth and education is more than analogy for Dewey.  Dewey defines education as a “continuous process of growth, having as its aim at every stage an added capacity of growth.”
  Within this definition is a Darwinian informed conception of adaptation that offers growth as the vehicle for becoming sufficiently adapted.  He warns of an 'educational extinction' that is possible if an individual ceases to becoming an adaptive student and maintains a developmental trajectory that is in stasis and fails to listen and adapt to the changing contextual demands.  The application of this view of nature to education has been the primary way that Dewey's evolutionary theory has been applied.  However, the view itself is paradigmatically distinct from a gene-centered view of evolutionary change and much insight can be gained from revisiting Dewey's understanding of Darwin.  

The interaction of organism and environment is pushed to the forefront in Dewey's concept of growth.  This contrasts with the contemporary interactor/replicator debate by contending that the issue of import is the closeness of the interaction between all of the moving parts of organism and corresponding environment, rather than an issue of giving primacy to the individual part that contributes the 'most' to evolutionary success.  Nature has a flow to it and the organism is interconnected and responsive to the environment to such a degree that melts the clear separations such that the two become continuous.  Growth is that which is exhibited by something that is becoming more connected and responsive to the needs of the situation, and death is what occurs in its absence.  Rather than looking at the causal relations between the moving parts Dewey redirects us to the totality of the organism's entire history.  


The reality is the growth-process itself…The real existence is the history in its entirety, the 
history as just what it is.  The operations of splitting it up into two parts and then having to 
unify them again by appeal to causative power are equally arbitrary and gratuitous…To 
give the traits of either phase a kind of independent existence, and then to use the form 
selection to account for or explain the rest of the process is a silly reduplication...

Taking this into account, one way to do a Deweyian analysis of a contexted setting begins by a search for the innate tendencies-already-present in an organism.  This is significantly more than the presence of 'beneficial' DNA.  It identifies a functional activity of the organism as the starting point.  Instances abound, for example: the ability of a spider to almost intuitively spin a web, a human to learn language, some birds to fly, etc.  Dalton (2002) suggests that the public debates over evolutionary theory that took place between Darwin, Huxley, and Samuel Butler influenced Dewey to put forth his own explanations for apparent adaptations, such as those suggested within the tendency-already-present analysis.
 Organisms often have an easily observable (and easy to misinterpret) readymade ability to fit into the environment in which they are placed.  The act of outlining this ‘fit’ gives an idea of the connection between organism and environment.  This analysis allows the observer to postulate areas of potential growth, past and present.  This analysis is not limited to early life but at every stage in the development of life, human and otherwise, as in many contexts behavior is exhibited that suggests a tendency-already-present.  The result is the interplay between the fixed aspect of an organism’s instinct and a plastic behavioral modification that comes from interaction with external pressures.  As human observers we can’t help but analyze the continuity of experience between these tendencies and the situation. These continuities are essential for our explanations of change, as they provide a way to look at organism and environment without having to dissect the two, and their various parts, into distinct pieces.  Dewey felt that there was great value in understanding these relations as they provided insight into the organism and the environment that scrutiny of discreet parts fails to capture.  


Dewey’s growth captures his commitments to both a non-teleological and yet non-reductionistic naturalism.  There is nothing that the organism, population, or species are growing towards, just the movement of growth.  “[I]n reality there is nothing to which growth is relative save more growth...”
  When we think about the interaction of evolving population and environment there is the common mistake of focusing on the outcome of the evolutionary process.  Contemporary biology research publications often have a small section at the end devoted to asking: “given the empirical results I have just presented what can I say about where everything is tending?” Or more generally, “What do the different rates, significant statistics, and well constructed graphs reveal about what has been important for the ‘development’ of the ancestral state to the present one?” The image here is of movement toward something new and away from something in the past.  It relies upon the assumption of a ladder like hierarchical system that treats phenomena such as evolutionary reversals as a step down the ladder and a setback due to a lack of proper motivation from the environment.  In contrast, for Dewey, “The conception that growth and progress are just approximations to a final unchanging goal is the last infirmity of the mind in its transition from a static to a dynamic understanding of life.”
   In other words, understanding genes as hierarchically more valuable in a pre-constructed game that we are trying to learn the rules of is a misunderstanding of the real implications of Darwin's work.


This conception of Deweyian growth so far discussed focuses primarily on something like positive growth, but in light of the lack of hierarchy within Dewey's concept of growth more should be said about the lack of a teleological end for evolutionary change.  The needs produced by an living thing's surroundings change, and accordingly, the direction and scope of the growth of the individual must change or perish.  This, in short, is an attempted explanation of the ‘why’ of evolutionary change.  Popp explains further:  “The only standard in existence for the growth of these organisms, whether in numbers or genomic modifications, is the capacity for more growth.  Natural selection weeds out individual organisms and whole species that cannot maintain that capacity.”
  In this way, the surroundings of a population are not a variable to be considered, but an extension of the organism.  Much of Dewey’s applications of this concept were directed at human endeavors and the concept appears over and over again in his political, aesthetic, and educational writings.  However, the impetus of survival applies to all biological life.


an is as authentic a part of nature as other things which have careers in time, but he is a part 
of nature which, to keep its very equilibrium and to remain alive, must enter actively into 
the processes that condition its very nature.  Man must grow with the things which 
challenge him in this contingent and dangerous world or else he dies. 
 

The direction of growth is aimless, but the purpose, if there is one to be found, is aimed at a more congruous unity with the needs of the surroundings of the individual.  It is in this vein that Dewey adds to the discussion at hand.   Understanding the individual as separate from, or in combat with, the environment is to mistakenly deny the interwoven connection between the two.  This is, of course, not a new element to evolutionary thinking, as Darwin can be read to have emphasized as much: 

In looking at Nature, it is most necessary to keep the foregoing considerations always in mind – never forget that every single organic being around us may be said to be striving to the utmost to increase in numbers' that each lives by a struggle at some period of its life; that heavy destruction inevitably falls either on the young or old, during each generation or at recurrent intervals.  Lighten any check, mitigate the destruction ever so little, and the number of the species will almost instantaneously increase in any amount.
 

Despite the lack of newness to the theme of 'organism in context', much of the discussion that originally surrounded its implications has since gone mostly quiet.  This is in part a result of the fascination with the clean Mendelian answers that are overturning the work of millennia of Aristotelian inspired division of species using only observable phenotypes.  What has been lost since Dewey's application of Darwin is that the intuition behind the rational for the Aristotelian and Linnaean connections was relational and required analysis of potential connections.  The procedure of running the data through a program or equation is not likely to last because the equation-influenced data that results from the algorithm will consistently fail to answer the explanatory questions that originally inspired the Aristotelian classification system.  That is, why do things change?

Dewey's application to the Reductionist paradigm


This brief review of some of the aspects of Dewey's system was not meant as a direct push against the reductionistic paradigm but rather as example of a view of nature that considers relations in a meaningful way that does not attempt to give them permanent identity as reified units and gives them a substantive role in the explanation of change.  A full description of evolutionary change should attempt to account for both the Parmenidean 'immortal' identity of genes as well as the Heraclitian transitional process that is seen in the diversity of living things.  Both projects have a Don Quixote-like doomed and yet heroic approach to Nature.  On one hand there is the attempt to understand in whole the complexities of Nature by piecing together its smallest parts, and on the other hand, there is the attempt to understand individual parts only after they have been situated within the wholeness of Nature.


Classical taxonomy of the Aristotelian sort, for example, looks at characteristics of specific body parts such as the length of a tail.  The exalted revolution that has occurred is that we can look at just the “numbers” of genetics and avoid the errors caused by 'squished tails' and other subjective mistakes.  The question that should be asked of every exalted solution is does it actually solve that which it claims to.  In other words, does it work?  In the case of genetics, there have been many cases where the answer is yes, it does work.  Phylogenetics and other tools of the gene-centric paradigm avoid the mistakes and flaws of the Aristotelian methods caused by the subjective measuring of tails and guessing at degrees of relatedness.  What is the cost though?  Does it work?  Does it do the job?  The function of phylogenetics, it could be argued, was to establish relatedness between species, and the genetic 'numbers' do allow us to say that something is more or less related to something else.  However, genetic analysis does less for the job of coupling why things changed.  The beaks of Darwin's finches were breathtaking in power and simplicity because they came with explanatory guesses that included the varying environmental needs and pressures of the finches that allowed us to see their divergence.  Both viewpoints have their flaws and are hindered if the other is excluded. The concept of a unit, a gene, meant to apply as a universal term that brackets all  meaningful units not only borders on the metaphysical but cuts out truly meaningful relations.  As a result, a complete understanding of evolutionary change must incorporate both the identifiable units that remain across evolutionary change as well as the causal relationships between those units.  
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