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leological explanation such as to say that the mind con-
trols the body, but there is not yet an answer to the
question of just how the idea of wanting something is
translated into the actions that lead to the attainment of
the goal, or of what the underlying physical properties
of a memory are. We are looking for functional and
causal explanations to explain the human mind and
consciousness. And because science has a track record
of providing such explanations, we turn to sci-
ence—not just the methodology of science but its sub-
ject matter, too—to help us explain the human mind.
But we are Darwinians (Ruse, 1986) and we have to
place the human brain in the context of all brains: fly
brains, fish brains, bird brains. Here is a feature that
many organisms have in common, so it seems natural
that we should look for some evolutionary explanation.
This leads to questions about fly intentionality, fish
intentionality, bird intentionality, and human
intentionality: Are they on a continuum? Is there no
such thing as intentionality? Perhaps intentionality is
what distinguishes humans from the rest of the animal
kingdom? (Although it is hard to deny intentionality to
a ferret, .., when it scampers up one’s pant leg.) How
do we explain chimp behavior? The tool use of
Galapagos finches? The web spinning of spiders? We
tend to shy away from beliefs and desires except as
metaphors for blindly programmed genes. The thrust
of evolutionary theory has been to move us from the
notion that we have a special place in the universe to
the notion that natural selection has to explain all life in
the universe, including us humans. We also look for
the underlying physical causes of beliefs and desires,
as evidenced by the success of the pharmacology in-
dustry. Depressed? Knock back some Prozac. Can’t
get it up? Have some Viagra (but not too much).
When the questions change it is an indication that
the epistemology, too, is changing. Incest avoidance is
not a universal belief or a social convention, it is a way

in which we are genetically programmed to act to pre-
vent inbreeding, which increases the incidence of
(harmful) heterozygous recessive genes. It may be that
we see incest avoidance manifest as a belief that incest
is wrong or the lack of desire to have sex with one’s
parent, but it is then a desire we are incapable of form-
ing (and so it is impossible to explain in terms of be-
liefs or desires, which necessarily admit some
underlying ideas of free will); or it may be that we see it
as a social proscription, which, quite coincidentally,
seems universal. But it is the evolutionary explanation
that provides universality and the basis for the predic-
tion that in all sexually reproducing species incest will
be extremely unlikely.

The avowed goal of (human) evolutionary psychol-
ogy is to study the mind as an adapted organ, selected
because of its ability to solve evolutionary problems. It
is because science comes up with the goods in terms of
explanation and prediction that evolutionary psychol-
ogy becomes a science.
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In a previous commentary in Psychological Inquiry
(Caporael & Brewer, 1995), we took issue with Buss’s
(1995) claim to represent the evolutionary psychology

and tried to make the point that critiquing his version of
evolutionary theory in psychology is not tantamount to
rejecting evolutionary explanation for human social
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behavior. The target article by Ketelaar and Ellis (this
issue) convinces us that this is a point that must be
made again.

In their adaptation of Buss’s (1995) Figure 1,
Ketelaar and Ellis go even farther than the original arti-
cle in laying claim to the “basic metatheoretical as-
sumptions of modern evolutionary theory” (this issue).
To understand what they mean by this, however, one
must go back to the original article where it is clear that
Buss equates modern evolutionary theory with inclu-
siveness fitness theory, the hallmark of sociobiology.
The issue here is what constitutes a truly broad-based
scientific consensus and what metatheoretical assump-
tions are made about human evolution. The consensus
that selfish gene theory constitutes evolutionary theory
seems to be limited to a small band of self-proclaimed
evolutionary psychologists. Among biological evolu-
tionists, the idea that a single level of selection—the
genetic level—is adequate to the complexity of biolog-
ical systems is a matter of considerable debate, if not
already discredited. Lloyd (1992), author of The Struc-
ture and Confirmation of Evolutionary Theory, charac-
terized the evolutionary theory used by evolutionary
psychologists as “just amazingly naive” (Callebaut,
1993, p. 409). Although Lloyd would like to see evolu-
tionary psychology given a chance, she is critical of its
use of outdated theory, empirically inadequate work,
and repetition of “classic and old” mistakes that have
been made by sociobiologists since the mid-1970s
(Callebaut, 1993, pp. 408—412).1

The Philosophical Issues

Ketelaar and Ellis have confused Lakatos’s descrip-
tion of scientific practice with prescriptions for evaluat-
ing scientific programs. Lakatos characterized research
programs as developing a “protective belt” around sci-
entific theories. However, he did not advocate that sci-
entists should erect such belts to shield them from com-
petition with other research programs. In fact, he saw
competition as driving progress in science.

We find it odd that Ketelaar and Ellis turned to
Lakatos, a philosopher of mathematics and methodol-
ogy in science, for philosophical justification for evo-
lutionary psychology’s program of research. Without
undermining Lakatos’s achievements, the fact is that
traditional philosophy of science has undergone signif-
icant changes (e.g., Cartwright, 1983). In a sense, the
reductionist model of science associated with physics
has been given up, and a significant amount of work
has been done in other sciences, with biology being the
lead science. A large part of the interest in biology is

'Readers are referred to Lloyd (1999), a discussion of the “bur-
dens of proof” for evolutionary psychology, which appeared after
this commentary was submitted.
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because of the novel element introduced by having to
incorporate history into evolutionary science. Thus,
we find it even more puzzling that Ketelaar and Ellis
have ignored those philosophers who most exemplify
modern philosophy of science—contemporary philos-
ophers of biology (e.g., Brandon, 1990; Hull, 1988;
Lloyd, 1992; Sober, 1984, 1994).

Whether  evolutionary  explanations  are
unfalsifiable is not the central concern of critics of evo-
lutionary psychology. No one doubts that humans are
animals or that they have evolved. Rather, the issues
are what the significant concepts in evolutionary biol-
ogy are and how they operate in the derivation and test-
ing of causal claims based on evolutionary theory.
Evolutionary explanation is necessarily historical ex-
planation (Richardson, 1996). It is one thing to work
out causal details on fruit flies or toxic-tolerant plants
where a considerable amount of experimental control
can be established. It is quite another thing to work out
the evolutionary history for humans where there are no
close phylogenetic comparisons and where develop-
ment and culture cannot be black boxed as they typi-
cally are in the study of plants or animals. With few
exceptions (e.g., Griffiths & Gray, 1994; Oyama,
1985; Wimsatt, 1986, 1999), neither biologists nor phi-
losophers of biology have dealt with these difficulties.
(It is interesting to note, however, integrating develop-
ment and culture with evolutionary theory is being ex-
plored in research on artificial life [see Clark, 1997;
Hendriks-Jansen, 1996]).

The difference between the adaptationist program
defended by Ketelaar and Ellis and a modern evolu-
tionary approach can be illustrated by considering lan-
guage. The infant’s species-typical capacity to produce
babbling sounds is the stimulus around which the
mother and other adults produce primitive dialogues
and culturally ritualized games. Language is a product
of situated activity—the material conditions of infant,
objects, and people—that provides the scaffolding for
language development. No appeal to “mental organs”
or to an internal “language acquisition device” is nec-
essary. Language emerges through interaction with a
reliably present, species-typical environment. Deacon
(1997) argued that language evolves under selection
pressure of children’s best guesses about how lan-
guage works. Language “fits” the minds of children,
which is the selective environment of language.

The Naturalistic Turn

Ketelaar and Ellis also seem unaware that, since
Lakatos’s time, philosophy of science has taken a natu-
ralistic turn (Callebaut, 1993; Hull, 1988). Part of the
shift has been away from a view of scientists as neutral
and detached observers possessed of pure reason to a
view of scientists as humans with the corollary that
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whatever is generally true of humans must also be true of
scientists. We know from empirical research that sci-
enceis influenced by its social context and that research
conforming to “common wisdom” is not held to the
same standards as research producing counterintuitive
results. Data that confirm preexisting beliefs are diffi-
cult to evaluate as evolutionary products. The most use-
ful tests ofevolutionary theory are novel predictions and
the ability to explain otherwise anomalous data.

How have sociobiology and evolutionary psychol-
ogy fared by this criterion? Male aggression, gender
roles, and nepotism are all obvious social facts that most
people, lacking any evolutionary training, already sus-
pect are “natural.” Evolutionary psychology simply
relabels these phenomena in the language of adaptive
mechanisms. Some of the illustrations provided by
Ketelaar and Ellis are a bit'more interesting than the
usual evolutionary psychology. However, they are not
necessarily derivations from their model of evolution-
ary psychology. Any theory that supposes that human
cognition is fundamentally social cognition will predict
a difference between reasoning on social rules com-
pared to reasoning about abstractions such as numbers
and vowels (e.g., Caporael, 1987, 1997).

The problem is not that evolutionary explanations
for everyday observations are wrong; they could be
right. The problem is the existence of “gray zones”
where human psychology, science, and social life con-
verge. In these zones, it is difficult to tell if evolution
explains something about human nature, or if human
nature explains something about the appeal of
sociobiological accounts. In this light, we are disap-
pointed that Ketelaar and Ellis fail to cite the accom-
plishments of scholars such as Donald (1991), Deacon
(1997), Sheets-Johnstone (1990), Gottlieb (1992), and
Varela, Thompson, and Rosch (1991), all of whom
bring new perspectives to theorizing about psychology
from an evolutionary point of view,

Modern Evolutionary Theory:
Multilevel Selection

We claim that the philosophy of science and the
metatheoretical assumptions of evolutionary theory
that Ketelaar and Ellis appeal to are outdated. The “self-
ish gene” theory is by no means an agreed-on hard core
of evolutionary theory. It is being challenged by multi-
level selection theories (Maynard Smith & Szathmary,
1995; Sober & Wilson, 1998). The Evolution of Individ-
uality by Leo Buss (1987) is a compact technical work
on the evolution of multicellular organisms that pro-
vides a good starting point for multilevel theory that can
be extended to human social organization.

Multilevel selection theory has arisen from one di-
rection out of research in molecular biology, and in an-
other direction, from new developments in

macroevolutionary processes (e.g., speciation). Its
most distinctive feature is the replacement of a single
level of explanatory significance (the gene or the indi-
vidual), with a hierarchy of levels from interactions
among DNA molecules to species and regional ecosys-
tems. Three important themes emerge: a renewed em-
phasis on context, be it a cellular medium or a social
medium; a new focus on contingency as the interactive
relation between events, including relations over dif-
ferent scales of time; and construction, a view of enti-
ties (gametes, organisms, ecosystems, etc.)
reconstructed generation to generation through the
self-organizing properties of recurrent resources.
Some of these resources may be genetic, others may be
nongenetic (zygotic machinery, the social environ-
ment for normal psychological development), and yet
other resources are the results of previous interactions.
Instead of *“‘reproduction machines” as a metaphor is
the idea of ecological succession, where a barren field
may go from weeds, to brush, to pines, to hardwood
trees, each phase depending on the changed conditions
created in the previous phase and on the availability of
component resources.

Where Do We Go From Here?

One point we need to make is that an evolutionary
account of human social behavior must be
multidisciplinary. In this sense, the term evolutionary
psychology is problematic because it supposes that a
model of evolution can be discipline specific. But evo-
lutionary explanations for human behavior must be
consistent not only with available research in psychol-
ogy, but also primatology, anthropology, linguistics,
ethology, neuroscience, and artificial life. Because no
one person can master these areas as disciplines, we
need to encourage much more in the way of collabora-
tions focused on specific problem topics.

A second point is that the mechanisms and pro-
cesses that have evolved to support social life are un-
likely to resemble the behavior that they produce
(Brewer & Caporael, 1990). Hendriks-Jansen (1996)
proposed that models in the form of artificial agents
can contribute to a better understanding of how behav-
ior emerges from the dynamic interplay of internal
mechanisms and situation. For example, a simple robot
programmed with four low-level sensor feedback
loops (e.g., noise sensors) in an office environment can
produce the behavior of wall following. What is impor-
tant about the example is that none of the programming
refers to walls, either through definitions of walls or in-
structions to follow walls. Wall following emerges asa
result of the interaction between the feedback loops
and the environment. Because there are variations in
the interactions (e.g., approaching a wall), a particular
wall may not be followed the same way, but the behav-
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ior is still reliably produced. What matters is the over-
all configuration of entity and environment in the
production of behavior. The model also illustrates that
internal mechanisms may have little relation to the be-
havior produced.

To repeat ourselves (once more with feeling), “the
transition from evolutionary theory to evolutionary
psychology is not a simple derivative process”
(Caporael & Brewer, 1995, p. 33). The agenda for re-
search and theory onthe evolutionary origins ofhuman
behavior must be much better informed by modemn
evolutionary studies and philosophy of biology than
the example given to us by Ketelaar and Ellis.

Notes

We thank Mike Fortun and Nancy Nersessian for
their helpful insights on the history and phiiosophy of
science.
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The Content of Their Discontent: How Do the Folk Interpret
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1t is slightly ironic that evolutionary psycholo-
gists should choose to defend their research program
by invoking domain-general norms—the general
standards of practice for science—when the program

26

they are defending has distinguished itself by pro-
posing domain-specific, bounded rationalities and
questioning received normative standards. Although
Ketelaar and Ellis (this issue) do an admirable job of
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