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own theory, Dennett trots out a series of nonissues, and ignores the real problems
or anomalies that have become so unavoidable for Darwinian theory in recentyears.
After dismissing Gould, who criticizes not Darwinism per se but the Dawkins version
of it, as motivated by what he claims is Gould's secret anti-evolutionary sentiments
(Gould, he says, is really looking for miracles rather than scientific explanations),
Dennett goes on to discuss what he refers to as the “major charges” against
Darwinism. “A review of all the major charges that have been leveled against”
Darwinism, he writes (Dennett, 1995b), reveals that “its dominion over every
corner of biology is more secure thanever” (p. 312). All the “major charges” Dennett
discusses, however, are strawpersons, because no one, as far as I know in the
discourse on contemporary evolutionary theory, takes any of them to be a pressing
issue or to present a challenge to Darwinian theory of any stripe. Dennett puts his
challenges into two groups. The first, which has the theory of “panspermia” as the
central example, he says includes “harmless if unwelcome heretical possibilities” (p.
331), and the second, which includes Teilhard de Chardin’s spiritual, directed
theory of evolution and Lamarck’s genetic transmission of acquired traits, he says
would be “fatal to Darwinism” if true. He also goes over some of the debate within
the Darwinian discourse on units of selection (e.g., is it organisms or genes that are
selected?), which he says has no “dire implications” for Darwinism whichever way
it turns out. i

The theory of panspermia, a theory about the origin of life that has been argued
by people such as Hoyle and Crick, suggests that life did not originate on Earth but
came to Earth, for example, as bacterial spores, from some other place in space.
Because the origin of life is outside the scope of Darwinian theory by definition,
whether life originated on Earth changes nothing for Darwinism—Darwinism starts
with life up and running to begin with and so the whole issue is irrelevant with
respect to the veracity of its claims. Dennett’s discussion of de Chardin and Lamarck
is as irrelevant, if not more so, than the question of panspermia. Chardin wrote a
popular book, published after his death in the mid-1950s, in which he attempted
to reconcile his Christianity with evolutionary theory. Dennett (1995b) is correct
when he says that “[i]t is fair to say that in the years since this work was published,
it has become clear to the point of unanimity among scientists that Teilhard offered
nothing serious in the way of an alternative to orthodoxy” (p. 320). Then why,
except as a strawperson, is Chardin brought up as a “major challenge” to Darwinism,
or likewise, Lamarck’s theory of the inheritance of acquired characters? The general
fact that the long necks of giraffes are not the consequence of their ancestors
stretching their necks to reach tall trees is certainly also accepted unanimously by
evolutionary theorists.

Running through these strawperson arguments while avoiding the “big prob-
lems” of evolution, Dennett attempts to pass Darwinism off as an unassailable
theory—the theory of evolution, true and complete, a theory with all its real
challenges behind it. Of controversies like the one surrounding the units of
selection, he pictures them all as squabbles within the Darwinian discourse. “No
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matter which side wins,” Dennett (1995b) says, the outcome will not undo the basic
Darwinian idea” (p. 34). Besides, Dennett asserts, “only a theory with the logical
shape of Darwin's” could possibly work (p. 70).

It is after painting a picture in which no one except a Creationist or some other
nonscientific thinker, he would have the reader believe, could do other than accept
Darwinian theory as unassailable, that Dennett attempts to establish the supposed
unequivocal truth of his own theory by association. In this way he tries to make a
preemptive strike against would-be critics of selfish algorithm theory, branding
them, by implication, as anti-evolutionary or anti-scientific thinkers. “It is no
coincidence,” Dennett writes (1995b) “as I have shown, that those who deplore
Artificial Intelligence are also those who deplore evolutionary accounts of human
mentality” (p. 370). With this, Dennett would like to convince the reader that those
who oppose his algorithmic account of agency and mind in nature are opposed to
it for the same reasons he says that people are opposed to Darwinism, namely,
because it explains too much—it trespasses on sacred ground they do not want
explained. The actual situation, of course, is considerably different.

It Is.the Situational Logic That Needs Explaining

The problem with Dennett's selfish algorithm theory is not that it explains too
much, but that, like Darwinism in general as the theory of evolution, it assumes too
much and explains too little. It is the Cartesian miracles, the immaterial entities, the
ad hoc animism that Dennett’s theory begins with, its failure to connect with the
empirical facts and failure to address the major problems of evolutionary theory that
are its downfall. By uncritically aligning himself with Darwinian theory in general,
and then adding to it the more recently packaged idealist reductionism of Dawkins,
Dennett starts with postulates of incommensurability and the fatal problems that
plague even the most moderate, sensible forms of Darwinism that follow from them,
and then only compounds the difficulty. The “logical shape” of Darwinian theory,
the idea that evolution follows from natural selection, and the situational logic it
entails, is a problem for Darwinian theory, not because there is a question about
the fact of natural selection, but because it precisely the situational logic from which
selection follows as a consequence, given the Boltzmannian physics Darwinian
theory assumes, that needs explaining.

A theory with the “logical shape” of Darwinism, and, in this case Dennett’s,
which begins with the postulates of incommensurability at its core, rather than being
a theory with the only logical shape that can do the requisite job, as Dennett asserts,
is a theory that precisely by virtue of its logical shape is prohibited from doing so. It
is the core of Darwinian theory itself that negates even the possibility of Dennett’s
(1995b) claims that Darwinism's “dominion over every corner of biology” is secure,
or that natural selection is a theory like “universal acid” that eats through or explains
everything (p. 312). In particular, as noted above, the active, end-directed striving,
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or epistemic ordering, of living things is an implicate of the fecundity principle, and
the fecundity principle is a precondition from which natural selection is seen to
follow. Because evolution is defined and explained, on the Darwinian view, as a
consequence of natural selection, this puts the fecundity principle, and thus the
active, end-directed ordering of living things, by definition, beyond the explanatory
reach of Darwinian theory. Instead it is simply assumed in advance, against the laws
of physics, as a requirement for the explanatory framework of Darwinian theory to
work (e.g., Swenson, 1991a). As Barham (1996) has aptly put it, Darwinian theory
“begs the question” rather than answering it (p. 237). By taking evolution out of its
universal context and assuming the incommensurability between biology, psychol-
ogy, and physics, or the view of the two incommensurable rivers, Darwinian theory
thus begins, like all other Cartesian offspring, with a fundamental and insurmount-
able anomaly at its core—an anomaly that can only lead to more anomalies, the
defining trait of a degenerating research program.

The problem compounds from the active, opportunistic ordering of living things,
the sine qua non of the living, to the problem of planetary evolution itself. As noted,
one of the most important empirical facts that has come to be recognized in recent
decades is that the Earth at the planetary level evolves as a single global (autocataki-
netic) system or entity (e.g., Cloud, 1988; Margulis & Lovelock, 1974;
Schwartzmann, Shore, Volk, & McMenamin, 1994, Swenson & Turvey, 1991;
Vernadsky, 1929/1986) on which all the ordinary evolutionary objects of Darwinian
theory, as well as cultural systems depend (e.g., for a steady and reliable supply of
oxygen put into the atmosphere and maintained by life itself at the planetary level
over geological time; see Swenson, 1991a; Swenson & Turvey, 1991). Because the
evolution, development, and persistence of all higher ordered life, and in particular,
the intentional dynamics by which it is distinguished, has thus depended and
continues to depend on the prior existence and persistence of life at the planetary
level, the planetary system as a single autocatakinetic entity is rightfully considered
as the fundamental unit of terrestrial evolution, without an understanding of which
the more usual objects of evolutionary study, as internal component productions
or functions of it, can never be understood.

This presents a major problem for Darwinian theory, because from the Darwinian
view, the planetary system as a whole, by definition, cannot be considered as a unit
of evolution or to evolve at all (e.g., Dawkins, 1982; Maynard-Smith, 1988).
Darwinian theory, which defines evolution as the consequence of natural selection
acting on a competing population of replicating entities of many cannot address or
even recognize planetary evolution because there is no replicating population of
competing Earth systems on which natural selection can act—the Earth evolves as
a population of one. In addition to the active striving, or active ordering, of living
things in general, this puts planetary evolution outside the explanatory framework
of Darwinian theory, and so too, as a consequence, the evolution of living things
in general which, as internal component productions or functions, are entirely
dependent on it. This particular problem (“the problem of the population of one”;
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e.g., Swenson, 1991a) extends beyond planetary evolution as a whole to evolution-
ary dynamics in general from simple physical systems to the origins and evolution
of culture (e.g., see Swenson, 1989a, 1989b, 1991b, in press-a; Swenson & Turvey,
1991; for relevant discussion, see also Carneiro, 1970, 1981, 1987; Goerner, 1994;
Lichtenstein, 1995; and Robb, 1990, 1991).

In general terms, the most fundamental problem with Darwinian theory is that
it has no principled account of spontaneous ordering, or autocatakinetics, of which
the evolutionary dynamics that are part of its theory, such as the fecundity principle
and natural selection, are seen to be productions or consequences, and that, in
addition, this is a remedyless circumstance within the Darwinian paradigm. It is
proscribed by the distinguishing core itself, and to change the core, by definition, is
to change the paradigm. Among the particularly remarkable things about Dennett’s
book is the fact that, given his intention to provide an evolutionary or naturalized
basis for the epistemic dimension of the world or “mind” in nature, he fails to
mention the well-established discourse on “evolutionary epistemology,” the stated
intention of which, although typically devoid of the neo-Pythagorean reductionism
of Dennett or Dawkins, is the same thing (e.g., Callebaut & Pinxten, 1987;
Campbell, 1987; Radnitzky & Bartley, 1987). Although evolutionary epistemology,
to the extent that it is grounded on Darwinian theory, runs into the same generic
problems as Dennett's scheme (see Swenson, in press-a, in press-b), it is instructive
to note that in his opus on the task of naturalizing or evolutionizing the epistemic
dimension of the world written more than a quarter century ago, Konrad Lorenz
(1973), one of the founders of evolutionary epistemology, wrote that the aspect of
life “most in need of explanation, is that, in apparent contradiction to the laws of
probability, it seems to develop ... from the more probable to the less probable, from
systems of lower order to higher order” (p. 20).

As the previous section of this article reveals, we now have such an expla-
nation. The law of maximum entropy production, when coupled with the
balance equation of the second law and the general facts of autocatakinetics,
shows why, rather than living in a world where order production is infinitely
improbable, we live in and are products of a world that can be expected to
produce as much order as it can. It shows how the two otherwise incommensu-
rable rivers, physics on the one hand and psychology and biology on the other,
are part of the same universal process—how the fecundity principle, and the
intentional dynamics or epistemic ordering it entails, are special cases of an
active, end-directed world opportunistically filling dynamical dimensions of
space—time as a consequence of universal law. The epistemic dimension—the
urgency toward existence, in Leibniz's (1697/1969) terms, characterizing the
intentional dynamics of living things and expressed in the fecundity principle,
and the process of evolution writ large—is thus not only commensurable with
first principles, but a direct manifestation of them. With this understanding, the
anomalous facts of evolution (the “big problems” of evolutionary theory) are
dissolved, and a principled basis is provided for placing the active, epistemic
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dimension of the world back inits universal context, uniting living things and their
environments, knower and known, or self and other as reciprocal parts of a single
dynamical or universal process.

This view, nomologically grounded and empirically robust, which shows the deep
and ineluctable relation between physics, biology, and psychology, provides more
than a mere “falsification” of the core premises of Dennett’s dualistic reductionism
in the ordinary sense (e.g., that living things, or “mind” in nature “defy” or work
against universal law). It meets the richer criteria for paradigm elimination or
replacement of Lakatos’s (1970) “sophisticated falsificationism” that builds on the
distinction between “degenerating” versus “progressive” theories (see Appendix).
Relative to “degenerating” theories, “progressive” theories, or paradigms, are solu-
tion generators. They are not just explanations, but provide explanations, or
frameworks that produce more explanations (see Dyke, in press), and the measure
that sophisticated falsificationism seeks is thus a measure of productivity or explana-
tory robustness. In simplest terms, according to Lakatos's criteria, for one theory or
paradigm to eliminate or replace another, the new theory or paradigm must have
additional or excess empirical content over the older one (e.g., something improb-
able according to the old theory becomes expected or probable according to the
new theory); the replacing theory must explain or subsume the unrefuted content
of the older theory; and some of the additional empirical content of the replacing
theory must be confirmed. With respect to Darwinian theory, and indeed Cartesian-
ism in general and all its dualist offspring, as I hope I have shown, these criteria
have already been well met.
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APPENDIX

Theory falsification, to review briefly, is an idea popularized by Popper as the
demarcation criterion between scientific and nonscientific theories and as the main
criterion for theory elimination. Although it had long been held that theories could
be proven by collecting confirming instances, it was Popper who underscored the
fact that no matter how many such instances were discovered, a theory could never
be proved true in this way. One could keep discovering more and more white swans,
for example, in the quest to prove the claim that “all swans are white,” but this
would never assure that there were no black swans. On the other hand, discovering
one black swan would falsify the claim that all swans are white. A theory is scientific,
said Popper, if it is capable of falsification.

Lakatos (1970), recognizing that in practice scientists typically protect the “hard
core” assumptions of their “research programs” (or paradigms, in Kuhn’s terms) from
falsification by invoking auxiliary assumptions or by redefining terms to deal with
anomalies, introduced the idea of “sophisticated falsificationism” to deal with this
problem. Popper himself had been critical of the practice of saving a theory from
falsification by ad hoc hypotheses, or simply by linguistic devices, such as redefining
terms. Lakatos’s sophisticated falsificationism was developed precisely to deal with
the problem of the admissability of auxiliary hypotheses and the redefinition of
terms, and toward this end he introduced the distinction between “progressive” and
“degenerating” problemshifts. A problemshift (or series of theories) is progressive if
by adding new auxiliary hypotheses (or changing the definition of terms), it possesses
additional or excess empirical content when compared to its predecessor. A
problemshift is negative or degenerating if it employs auxiliary assumptions or
redefinitions merely to save the hard core of a theory without adding additional
empirical content—it makes additional moves with the result of saving the theory
without any additional empirical content (usually, in fact, the theory, more highly
constrained, comes away with less).

Sophisticated falsificationism thus employs what can be seen as a principle of
parsimony that it applies not to a single theory, but to the comparison of theories.
Falsification, on this view, takes place in terms of one theory with respect to another
and not to an individual theory by itself, and the result is that falsification in the
sense of the naive falsificationism is neither sufficient nor necessary by itself for the
elimination (or falsification) of a theory according to sophisticated falsificationism.
A theory is not considered falsified under sophisticated falsificationism until there
is a better one to replace it. The “refuting instance,” in Lakatos's (1970) words,
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becomes “the confirming instance of a new, better theory” (p. 122). More precisely,
the sophisticated falsificationist regards a scientific theory T" falsified if and only if
there is another theory T” that meets the following criteria;

1. T® must have additional or “excess” empirical content over T, namely, it
must “predict” (that is used in the wide sense to include “postdiction”) new
facts improbable or forbidden according to T'.

2. T* must subsume or account for all the unrefuted content of T,

3. At least some of the excess content claimed forT” must be corroborated.



