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intuitive properties of God (i.e., the “theologically correct” ver-
sions) are not implicitly represented in explanatory contexts.
Moreover, under these explicit, “supernaturally correct” concep-
tualizations, it is difficult to explain how these concepts could be-
come sufficiently salient to entrench themselves in a culture’s be-
lief system. Lacking physical substance, ghosts should not be able
to act on the physical world. Lacking minds, zombies should not
perceive nor should they adapt their behavior in a goal-directed
manner. But despite these defining properties, it appears that
ghosts are commonly represented implicitly, for instance, as being
supported by surfaces and making noises, implying physical sub-
stance. Similarly, zombies seem to be represented implicitly as
“coming after us with murderous intentions,” implying goal-di-
rected behavior. It is these properties of ghost and zombies that
elicit emotions and capture attention. Therefore, as with God con-
cepts (Barrett & Keil 1996), similar inconsistencies arise for other
supernatural entities between their explicit, counterintuitive rep-
resentations and those used implicitly for explanation (e.g., omi-
nous sounds in the night caused by ghosts, mysterious murders
committed by zombies). Importantly, the latter representations do
appear to be shaped by constraints of our physical embodiment.

To conclude, we argue that supernatural concepts are governed
by the same principles of physical embodiment as mundane con-
cepts. We interpret Barrett’s findings as evidence for perceptual
simulations of embodied states underlying implicit concepts of
God in explanatory contexts. We hypothesize that implicit con-
cepts of other supernatural entities (e.g., ghosts, zombies) should
be consistent with and derive specifically from our sensorimotor
interactions with the physical world. When evoked in explanatory
contexts, supernatural agents and objects should be conceptual-
ized in similar ways as natural agents and objects (see Ward 1994
for a similar conclusion regarding imaginary creatures). We pre-
dict that similar empirical tests with a broader array of supernat-
ural concepts will provide additional support in related domains
(e.g., representation of supernatural concepts in nonexplanatory
contexts). In short, the embodiment principles that constrain how
we perceive and act upon objects in our environment should de-
termine the form supernatural concepts take when they serve cog-
nitive and affective functions.
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Abstract: In the case of religion, explanations based on emotion should
be privileged over those based on “cold” cognition. The origins of religious
beliefs are as critical to understanding religion as are the group phenom-
ena which sustain them. In addition, religion’s relationship to the growth
of knowledge is neglected by the target authors. The balance between the
costs and benefits of religion will vary depending upon the phase of an in-
dividual society’s cultural evolution.

Atran & Noranzayan (A&N) present a strong case for interplay
among evolution, psychology, and religion. They avoid promoting
a single-factor theory (e.g., “pancultural foundations,” “building
blocks,” and “stipulative working framework”). Yet, while they dis-
credit the credibility of a variety of commitment, group selection,
memetic, and traditional psychological and sociobiology theories,
their formulation relies implicitly and explicitly on the constructs
of these theories. It is thus unclear whether the differences they
ascribe to their view and that of competitors is really substantive.
While emotional factors (e.g., uncertainty, potential threats) are
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discussed, A&N favor “automatic” cognitions related to a range of
factors.

A&N’s principal focus is how religion is sustained as a group
phenomenon (e.g., shared beliefs, costly commitments), but they
do not make clear how such phenomena came about. Thus, they
do not offer a full evolutionary account of religion. The origin of
religious constructs and beliefs should be addressed in any com-
prehensive formulation. At various places A&N point to the ques-
tion of origin of religion but do not explicitly consider how lan-
guage, evolving culture, and especially self-awareness and
self-consciousness (as per management of emotions) fit in. These
factors, and not just mechanics of folk biology, need explicit at-
tention if their view is to have validity.

The physical and psychological vulnerabilities inherent in En-
vironment of Evolutionary Adaptiveness (EEA) (e.g., threats to
safety of individual and group in ancestral environments) were in-
strumental in evolution of self-awareness or identity, culture, cog-
nition, language, and religion. Cultural knowledge and social prac-
tices involving religion and sickness/healing evolved in association
with understanding of self in harsh worlds, the significance of
which was coming to be understood (Fabrega 1997; 2002; 2004).
In the target article, cognition (agency detection, truth, validation,
and the like) is given more emphasis than emotional and self-reg-
ulatory factors (but see below).

The ease of learning religious beliefs during childhood is im-
portant in any evolutionary account. However, the role of the psy-
chology and biology of enculturation, attachment, and mother/in-
fant socialization in conditioning how religious constructs and
other aspects of culture are learned are given insufficient empha-
sis in the target article. The satisfaction of basic needs, including
emotional comfort and regulation, as well as protection from psy-
chological traumas, seem more important than purely cognitive
matters. The way religious ideas are spread and maintained
through group activities is described well, but solitary pursuits, the
personal, private, subjective dimension of religious experience,
which often involves counteracting negative emotions, are omit-
ted. The possibility of deception, desertion, social breakdown are
cited as important factors generating and maintaining indirect rec-
iprocity and religion, but are these best explained as resting on
purely cognitive factors? Addressing the neurological connections
between strictly cognitive, category construction, meta-represen-
tation compared to brain centers relating to fear, anxiety, and sat-
isfaction would help restore balance.

The logical precision of A&N’s arguments is not tight enough.
In some places “religion” is handled as an object that has motivat-
ing power but later, the authors treat religion as derivative. Early
in the target article they suggest that supernatural concepts or
agents trigger assignment of supernatural agents, whereas it
would appear that the former are attributions resulting from work-
ings of the latter. That, in humans, the concept of agency is innate
and hard wired (i.e., hair triggered) to respond to environmental
uncertainty and threats (among other objects, situations), does im-
ply that emotional factors are crucial to origins of religion; how-
ever, A&N appear to give pure cognitive considerations greater
importance. “Meta-representation” plays a far more important
role in their argument than cognitive modules and intuitive on-
tology, although modules are foundational and of longer ancestry.
The connection between modules and meta-representation is not
articulated clearly, particularly in relation to emotional factors.
The implications of meta-representation are mentioned later: that
it represents a basic feature of human cognition and is necessary
for the generation of symbolic and technological culture. This con-
cept of meta-representation has so many ramifications, it seems
equivalent to human cognition itself.

When A&N do address the nature of mindfulness and self-
awareness they seem to privilege individualistic minds, envision-
ing a self calculating about supernatural agents, elaborating and
calibrating “minimally” counterintuitive worlds, supernatural
agents, and guarding against deception. The notion of a social
mind, with motivation and self-awareness connected to family and
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group, would appear just as relevant. Although social aspects of
religion are not neglected, the particular role of social mindfulness
(i.e., connectedness to group) in human cognition is not dealt with.
Social intelligence theorists emphasize the importance of under-
standing the self in relation to the way others think and behave. In
cultural anthropology, the importance of relationships in concep-
tions of self is underscored. The idea of a social mind versus an in-
dividualistic mind would seem highly relevant to the origin and
persistence of religion. The role of culture in “pruning” the char-
acteristics of early cognition toward that of adults” should apply to
understanding religion as well as other cultural phenomena.

A&N neglect the potential influence of alterations in the level
of consciousness in the evolution of religion. Trance, dissociation,
shamanism, and possession are staple themes in the anthropology
of religion. Altered mental states could figure in everyday group
coping with danger and threat. Hunter-gatherer studies suggest
that these activities are common and involve religion in assuage-
ment of negative emotions.

Connections between religion, magic, science, medicine, and
“indigenous” psychiatry were not dealt with explicitly in the target
article. Such cultural systems are products of the (social) mind’s
natural or automatic way of making sense of ambiguity in the un-
certainty and existential anxieties of the EEA. The quest for ex-
planation and knowledge underlies the operation of all cognitive
architecture. Until modern times, magic, religion, science, and
medicine were a single entity. Studies of small hunter-gatherer so-
cieties suggest that they live simultaneously in two worlds, the
mundane one of making a living and maintaining social relation-
ships in working order, and the spiritual world of religion which
regulates, controls, and interpenetrates all aspects of the everyday
world. Studies of cuneiform tablets suggest that people of Near
Eastern Societies had a similar view. Early science and medicine
of China (as per Taoism, importance of Heaven and the Way in
Han synthesis as per Confucianist doctrines) and India (Ayurveda)
reflected a grounding of natural, secular “science” of medicine in
a spiritual, religious framework. Indeed, one may regard A&N’s
“existential anxieties and uncertainties” as the force behind elab-
oration of cognition, knowledge, and (proto) culture during hu-
man biologic evolution. What religion encompasses can be viewed
as the original health promoting system. Religion has many such
benefits, and the degree of balance between its costs and benefits
may depend on the particular phase of cultural evolution.

In summary, my argument is that “religion” sheds light on hu-
man biological and cultural evolution and evolution of cultural
psychology, rather than: “Evolutionary psychology illuminates re-
ligion.”
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Abstract: This excellent outline of evolutionary hypotheses is compro-
mised by severe reductionism. Other writings succeed in granting theism
ontological significance without compromising rigor. The discussion of
counterintuitiveness neglects coherence in memory. Bearing in mind our
severely limited working memory capacity, susceptibility to religious
mythologies may comprise an adaptive heuristic approach to summarizing
the contingencies of the most far-reaching of life’s problems.

In his revolutionary American Psychological Association presi-
dential address, evolutionary epistemologist Donald T. Campbell
considered how the new science of sociobiology might help us un-
derstand moral commitments (Campbell 1976). The target article
excellently reviews a wide range of plausible hypotheses about re-
ligions” evolutionary bases, including costly commitment, super-
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natural beliefs, modularity of core faculties, perceptions of agency,
and supernormal releasers in religious pageantry. As such, it ex-
emplifies behavioral scientists” task of explaining how things may
often not be what they seem. At the same time, the article’s per-
vasive nothing-but reductionism comprises a Faustian error.

An example of a viable alternative posture is in Paul Tillich’s
writings about religion’s “ontological” content; Tillich steers inter-
estingly between secular presuppositions and elucidations of faith
statements (e.g., Tillich 1951, especially pp. 20, 94ff, 168-69, 221;
cf. Arther 2001).

Ontology is not a speculative-fantastic attempt to establish a world be-
hind the world; it is an analysis of those structures of being which we
encounter in every meeting with reality. (Tillich 1951, p. 20)

Although Tillich’s existential casting of issues is sometimes ob-
scure, he convinces us that there is more to the structure of real-
ity. In reviewing Tillich’s and Reinhold Niebuhr’s concern with
function, Gilkey (2001) sometimes inserts the apologetic phrase
“deliteralized theology,” yet avoids “merely-izing” theism. An ex-
ample of deliteralization even within a tenacious theism is in Hes-
chel’s explanation of “the accommodation of words to higher
meanings” (Heschel 1962, pp. 50—52). Niebuhr and Tillich were
interested in the reality of history, and of freedom and responsi-
bility, as human phenomena that suggested religious ontology
(D. E. Bartlett 1954).

Attempts to join religious to scientific ways of thinking, with no
tongue-in-cheek to the former and no loss of rigor to the latter,
were pioneered by Ralph Burhoe (1981; cf. Breed 1992; Glassman
1998). The memes Burhoe cultured are evident in the work of his
colleagues (e.g., Barbour 1997; Hefner 2002; Peacocke 1993).
While this school of thinking encompasses many traditions, its
primary depth within Christianity provides an ample challenge to
science. The target article, while lucid and informative, displays a
positivism that fails to respond to that challenge, by generally ig-
noring the possibility of extremely large-scale patterns or poten-
tials. But we should tap our hunches about these, for top-down
conjectures about observables.

The description of studies of memorability and counterintu-
itiveness provide a partial exception to my criticism: “As to belief
sets, the one that was mostly intuitive, combined with a few min-
imally counterintuitive ones, had the . . . lowest rate of memory
degradation” (sect. 4, para. 11). Nevertheless, Atran & Norenza-
yan (A&N) remain too dismissing of the mnemonic power of in-
tuitiveness, for example, in the classic experiments of F. C. Bartlett
(1932/1995), which they cite. Bartlett’s findings remain consistent
with a great deal of present knowledge of the crucial role of mean-
ing in memory. That is not to deny the roles of uniqueness and sur-
prise in memorability of real-life events, or to deny the possibility
of inaccurate memories (Hyman & Neisser 2000), but the target
article begs the question of counterintuitiveness versus intuitive-
ness. What keeps us all from descending into sheer silliness in
most moments of life? Lemuel Gulliver met a doctor in Laputa
who used an attention-arresting technique not all that different
from the Cahill et al. (1994) experiment on memory and auto-
nomic arousal (cited in sect. 7 of the target article):

because . . . the favorites of princes are troubled with short and weak

memories, the . . . doctor proposed that whoever attended a first min-

ister, and after having told his business with the utmost brevity and in
the plainest words, should at his departure give the said minister a tweak
by the nose, or a kick in the belly, or . . . pinch his arm black and blue,

to prevent forgetfulness. (Swift 1726/1912, p. 211)

The efficacy of counterintuitiveness in memorability cannot be
denied — much of salesmanship, litigation, and some other human
endeavors depends upon manipulativeness and distraction — but
these are relatively infrequent compromises of the pervasive role
of intuitiveness.

Anillustration of the role of intuitiveness in our experiential and
behavioral coherence is in our routinely transcending the extreme
stricture of working memory (WM) capacity to about seven or
fewer items. Indeed, this limit is also true of nonhuman species
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