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MIND AND MIRACLES

by Ilkka Pyysiäinen

Abstract. Miracles are real or imagined events that contradict our
intuitive expectations of how entities normally behave. Miracles in
the weak sense are unexplained counterintuitive events. Miracles in
the strong sense are counterintuitive events we explain by referring to
the counterintuitive agents and forces of various religious traditions.
Such explanations result from the fact that our minds treat half-un-
derstood information by carrying out searches in the memory, trying
to connect new information with something already known.  This is
cognitively the most economical way of dealing with new informa-
tion: we obtain the maximum of relevance at minimal processing
cost.
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Whether miracles in fact occur is a question of perennial fascination.  De-
bates over the issue, however, have usually not led to any agreement, partly
because it has not been made clear what exactly is meant by a miracle.  In
this paper, I put forward a theory of miracles that I hope will clarify what
is at issue.  I am not proposing a new definition of the concept but rather
am trying to construct a theory that explains why we have this concept and
what kinds of events are considered miraculous.  I do not focus on theo-
logical, philosophical, or parapsychological aspects of the possibility of
miracles, although I touch briefly upon the question of why people believe
in them.  My focus is on how the concept of a miracle has found its way
into the cognitive architecture of the human mind, on why we have this
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persistent inclination to consider some things miraculous.  In other words,
I am not trying to explain how it is possible for a miracle to happen in
external reality; what I am concerned with is how the human mind is ca-
pable of representing certain events and phenomena as miraculous.

INTUITIVE KNOWLEDGE

It is often thought that miracles are events that take place against the laws
of nature, with “laws of nature” here understood in a scientific sense. In
other words, something happens that according to the (known) laws of
nature absolutely should not happen.  This is problematic, however, as
people with no knowledge of science yet can believe in miracles.  This in
turn requires that they be able to form the concept of a miracle and also to
recognize an event as being miraculous.  Thus, it cannot be a defining
characteristic of miracles that they happen against the laws of nature.

Discarding the definition of miracles as events that are impossible and
inconceivable from the scientific point of view leaves us with an alternative
idea: miracles are events that contradict our everyday intuitive expecta-
tions of how people, living things, and physical objects usually behave.
This, however, sounds suspicious, because anthropologists have convinced
us that no such universal intuitions exist.  All knowledge is culture-specific
and socially constructed.  What is regarded as miraculous in one culture
may thus seem perfectly natural in another.

Such relativism, however, is no longer a viable option.  Recent findings
in evolutionary psychology, cognitive science, and developmental psychol-
ogy strongly suggest that (1) totally unguided learning, with no built-in
bias, is impossible; (2) certain aspects of culture are not at all transmitted
but are simply inferred by subjects from certain outputs; and (3) culture
can well be conceived of as the “precipitate of cognition and communica-
tion in a human population,” that is, as an abstract summary of what many
individuals have in mind.  Besides mental representations, there are also
such public representations as works of art, or texts.  These are expressions
of mental representations, which in turn are interpretations of public rep-
resentations.  Knowledge acquisition is essentially inferential: we do not
merely mechanically encode and decode messages, but we provide mate-
rial tokens (words, for example) of our intentions, while others try to infer
our intentions from these tokens (Sperber and Wilson 1988; Tooby and
Cosmides 1995; Boyer 1994b; 1998; 2000; 2001b; Sperber 1996; Elman
et al. 1998; Atran 1998.)

This suggests that all human beings share, from very early age, some
intuitive, noncultural knowledge of visible reality and of themselves.  It is
intuitive in the sense of being tacit knowledge, which is used spontane-
ously in practical reasoning without our necessarily being aware of it.  We
have this knowledge because the material environment we live in is to
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some extent everywhere the same; this in turn has shaped our brains and
cognitive “machinery” so that they are to some extent similar.  This is not
to say that the material environment has primacy over our brains or to
suggest that the reverse is the case.  It is rather that our brains and the
external reality have coevolved and thus have shaped one another in a pro-
cess of interaction (Varela, Rosch, and Thompson 1996; Elman et al. [1996]
1998).

This intuitive knowledge is structured as genetically specified and in-
nate, specialized cognitive modules that process information in a domain-
specific manner (see Atran 1998; Sperber 1994), or as folk theories that are
also in some sense innately triggered (Carey [1995] 1996; 1996; Gopnik
and Wellman 1996; Gopnik and Meltzoff 1997). Things can be innate in
(at least) three ways.  First, on the level of representations, knowledge may
be innate in the form of patterns of synaptic connectivity at the cortical
level; this, however, is a relatively rare phenomenon.  Second, the specific
architecture of the brain may be innate at the level of the individual neu-
ron, the local cortical architecture, or the global architecture of the brain.
Third, there may be innate constraints in the developmental schedule, in
the sense that a given solution may not be encoded from the start but is
guaranteed to appear at some point as an inevitable result of brain devel-
opment (Elman et al. 1998, 22–35, 360–61).

Being innate, intuitive knowledge forms the bias that makes it possible
for us to acquire new knowledge from our environment (it is like the ROM
that makes a computer function).  This innate knowledge also allows us to
infer knowledge that is not explicit.  If for example I hear someone saying
that the knoffs are tired and the treesups need to be repaired, I immediately
assume that knoffs can also be hungry and that treesups may be made of
steel but not the other way around, even if I have not explicitly been given
any such information about knoffs and treesups.  In like manner, if I am
told in a foreign culture that some god, previously unknown to me, is
keeping an eye on me, I will also presuppose that this god will not imme-
diately forget what he or she sees (whether I believe in his or her existence
or not), together with a host of other things.  In other words, I will tacitly
assign this god to the category of persons with some counterintuitive prop-
erties and will thus be able to infer many things concerning him or her,
even if they are never explicitly reported to me.  This is what is meant by
knowledge that is never explicitly transmitted but that we nevertheless ac-
quire.  The idea of “exhaustive cultural transmission” is simply false: all
knowledge is not acquired through explicit transmission (Boyer 1993;
1994b; 1996a; 2001b).

It is beyond reasonable doubt that all human beings share intuitive knowl-
edge concerning at least physical objects, natural kinds (plants and ani-
mals), and persons.  We know that certain physical explanations apply to
physical objects, living kinds, and persons alike (for instance, one cannot
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pass through them).  We know that (folk-)biological explanations apply to
living kinds and persons (e.g., they have nutritional needs).  Finally, we
know that intentional explanations apply to animals and persons (they act
according to their beliefs and desires) (Boyer 1998; 2001a, b; Barrett 2000).
With this in mind, we are now well equipped to tackle the question of
miracles as contradicting universal human intuitive expectations.

MIRACLES AS COUNTERINTUITIVE PHENOMENA

Human beings are also capable of forming counterintuitive representa-
tions.  Such fluidity of the human mind is sometimes celebrated as the
foundation of our culture: We are not constrained by the here and now,
the concrete and the tangible, but we can store images of bygone events,
imagine distant futures, construct possible worlds by the power of imagi-
nation, lie, and use figurative language—all because we have the ability to
transcend the boundaries of such cognitive domains as those of physical
objects, natural kinds, and persons (see Mithen [1996] 1998).

This, however, should not be taken to mean that the human mind is
now free from all kinds of constraints.  The intuitive ontologies are still in
place, despite the fact that under certain circumstances we are capable of
forming representations that violate some aspect of these ontologies.  There
are two ways in which such counterintuitiveness can be produced.  We can
violate intuitive expectations either by denying to an entity some property
it intuitively should have or by transferring to an entity a property it intu-
itively should not have.  For example, ideas about ghosts violate assump-
tions about solid objects that appear in the first six months in the develop-
ing child; paintings or statues having psychological properties, such as the
ability to hear prayers, go against preschoolers’ expectation that artifacts
are not agents; and various kinds of miraculous metamorphoses violate
essentialist principles tacitly used by preschoolers.  In such counterintui-
tive representations all other characteristics of the entity in question re-
main intact.  A person without a body is still a person, with the properties
of a person, for example.  This person is merely invisible and intangible
because he or she does not have a body (Boyer 1994b, 91–124; 1996a;
2000; Boyer and Walker 2000, 144).

From the cultural point of view, it is important that optimally counter-
intuitive representations seem to be culturally the most successful.  “Opti-
mally” here means that a representation involves only a single violation or
transference, with its other aspects remaining intuitive.  “Cultural success”
means that such representations are highly likely to become widespread
because they are attention grabbing and memorable.  Because they are
effectively recalled, they are also more likely to be reported to others.  That
they are thus memorable and tend to survive in transmission has been
shown by empirical experiments carried out by Justin L. Barrett and Melanie
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A. Nyhof (2001) and Pascal Boyer and Charles Ramble (2001) in different
cultural contexts.  Their counterintuitiveness makes such representations
interesting and thus easy to remember, while their intuitive aspects make
them easy to represent and apply in reasoning.  It would be much too
difficult to represent, let alone remember and apply in on-line reasoning,
the idea of a “cat that can never die, has wings, is made of steel, experiences
time backwards, lives underwater, and speaks Russian” (Barrett 1998, 611).

Boyer argues that optimally counterintuitive representations constitute
the category of “religious ideas” and that a concept that confirms only
intuitive ontologies is ipso facto nonreligious, although counterintuitiveness
as such is not a sufficient criterion for religion (Boyer 1994a, 408; 1994b,
122, 124).  Yet there is no domain specialization in religious thinking, in
the sense that there is no distinct domain of “religious cognition” (Boyer
1996b; 1999, 68; Boyer and Walker 2000, 151–53).  Thus, religion is
typified by counterintuitive representations, although it is not possible to
draw hard and fast lines between religious, fictional, magical, and other
kinds of counterintuitiveness.  Another option is to argue that a counter-
intuitive representation is religious when it is the object of serious belief, is
shared by a group of people, and is used in life management both indi-
vidually and socially (Pyysiäinen 2001; 2002; Boyer and Walker 2000).
Furthermore, religions seem to favor in particular counterintuitive repre-
sentations of agents rather than mere mechanical counterintuitiveness (Law-
son 2001).  Whether such agents actually exist and work miracles is a ques-
tion it is not necessary to resolve in the context of the present theory.  It
may, however, be important to realize that, although for a believer it is
often intuitively natural that some counterintuitive agent(s) exist(s), it still
is against his or her intuition that a person, for example, not have a body:
persons in general have bodies.  Thus, although gods and other counterin-
tuitive agents are exceptions to what is intuitively expected, beliefs con-
cerning them may nevertheless become totally routinized (Boyer 1996a,
93; 2001b, 65; Boyer and Walker 2000, 134).

As should by now be clear, my argument is precisely that miracles are
counterintuitive phenomena.  An event or a phenomenon is miraculous to
the extent that it violates our intuitive ontological expectations.  However,
even quite ordinary events and phenomena may be considered miracles, in
the sense that they may be interpreted as brought about by some counter-
intuitive agent, such as God.  In that case the supposed cause is counterin-
tuitive although the effect is not, and the event or phenomenon in ques-
tion may appear miraculous only to those who share the belief in the coun-
terintuitive cause (see Pyysiäinen 1999; Boyer 2001b, 12–13).  This may
even be quite an important aspect of miraculousness as it is understood in
modern theologies.  In folk religion it is more typically the effect (some
event or phenomenon) that is counterintuitive, attention grabbing, and
memorable, and therefore comes to be classified as a miracle.  Following
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Barrett (2000), we could construct a catalogue of the possible types of
miracles by cross-tabulating the basic ontological categories and the pos-
sible violations that produce miraculousness.  Table 1 is a much-simplified
adaptation of Barrett’s chart.

It is important to realize that miraculous events and phenomena can be
either real or imagined, although it is not always possible to decide to
which category a given miracle belongs.  Many events and phenomena
may appear miraculous to us because we have not developed intuitions
about the mechanisms that produce them.  Celestial phenomena, such as
eclipses, are one good example.  Another is provided by phenomena that
science has only recently revealed to us, such as quantum-physical phe-
nomena.  Yet these are usually considered real and not just imagined events.

Imagined miracles could in principle be of any kind; actually, however,
they seem to repeat certain common patterns, just as the bizarre elements
in our dreams have certain constraints and thus are not completely arbi-
trary (Revonsuo 1995, 147–59; Revonsuo 2001; Boyer 2001b, 61–68). As
Boyer (2000) emphasizes, the human mind is after all not that fluid, and
our attention is selectively drawn to such phenomena as seem to be the
most relevant for us.  Relevant information is such that we are able to
perceive some connection with it and the knowledge we already possess.
We can combine it with our existing knowledge and thus be able to form
new premises, which allow for new inferences (Sperber and Wilson 1988,
46–50, 118–71).  Thus not all counterintuitive phenomena have equal
inferential potential.  We can draw far more inferences from the represen-
tation of a person without a body than, for instance, from the representa-
tion of a rock that is invisible on Wednesdays.  Such inferential potential
can be theoretically expected to enhance the cultural success of a represen-

Ontological Psychological Biological Physical
category violation violation violation

Person An omniscient A monk who A guru who can
person needs no food go through walls

Living kind A donkey that A flying An invisible cow
talks kangaroo

Solid object A statue that A painting A rock that can
hears prayers that grows be in two places

at once

Table 1.  A catalogue of the counterintuitive.
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tation.  Another factor is the ease with which we can form and maintain a
representation; ideas too difficult to represent may not become widespread.
I therefore hypothesize that miracles such as Barrett’s winged cat that speaks
Russian are virtually nonexistent in folk narratives.

What is needed to confirm these hypotheses is empirical research in folk
traditions as well as psychological experiments on the way we actually pro-
cess counterintuitive information.  The third volume of Stith Thompson’s
(1955–58) motif index of folk tales, classifying marvels, provides a good
starting point for folkloristic research, and Barrett and Nyhof ’s (2001) and
Boyer and Ramble’s (2001) experiments provide apt models for empirical
research.

WEAK AND STRONG SENSE OF MIRACLE

It is evident that many things happen that run counter to our intuitive
expectations.  When we cannot connect information concerning them with
anything we know and thus cannot imagine any possible source of expla-
nation, we take them to be in some sense miraculous.  They just happen,
and we do not know how.  This I call miraculousness in a weak sense.

As Dan Sperber and Deirdre Wilson (1988, 48) note, when a piece of
information is entirely unconnected with anything in an individual’s rep-
resentation of reality, it can only be added to this representation in isolated
bits and pieces; this usually means too much processing cost for too little
benefit.  Therefore we either discard such information altogether or pro-
cess it symbolically (Sperber 1995), trying to find a relevant place for it in
memory, to connect it in a random  fashion with something already known.
A cognitively economical way of doing this is to connect together all repre-
sentations that are counterintuitive and difficult to understand. Such items
are saved in the same file in memory, as it were, because they share the
same crucial feature of being difficult to understand.  A typical example of
such cognitive processing is the pervasive idea that there must be some
profound connection between quantum mechanics, the puzzle of conscious-
ness, and “mysticism” (Capra 1975; Zohar 1990; Journal of Consciousness
Studies 1994).

This presupposes the existence of a special metarepresentational mecha-
nism of the mind, the input of which consists of the conceptual output of
other modules; it processes concepts of concepts, not unmediated percep-
tions.  Any belief thus processed is metarepresented in the validating con-
text of some other beliefs.  I can, for example, believe that “Peter believes
that ‘grandma’s recovery from cancer was a miracle,’” where “Peter be-
lieves” is the validating context, and “grandma’s recovery from cancer was a
miracle” is a metarepresented belief, which I am not necessarily capable of
fully understanding (Sperber 1994; 1997; 2000.)
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In this perspective it is very understandable that “weakly” miraculous
events and processes are often connected to those counterintuitive repre-
sentations that we already possess.  I call miraculous in the strong sense
those weakly miraculous events and phenomena that are given an explana-
tion or interpretation employing the counterintuitive representations present
in one’s database (other than scientific ones).  Such explanations are pow-
erful in the sense that they are impossible to refute with reference to em-
pirical observations.  Beliefs such as “God loves the world” can be made
compatible with any state of affairs we can imagine (Flew 1972) and yet
are not necessarily meaningless (see Hare 1963). (Note that the counterin-
tuitive representations used can be either religious or nonreligious.  How-
ever, I do not further discuss this distinction.)  The idea of miracles in the
strong sense thus is the product of our way of processing half-understood
information in as economical a way as possible.  Whether this idea also
correctly describes reality is a separate question that usually is not of any
immediate relevance for everyday thinking.

BELIEF IN MIRACLES

When counterintuitive forces or agents are presented as folk-theoretical
explanations of miracles, it is always the case that believers cannot specify
those mechanisms whereby counterintuitive forces or agents bring miracles
about.  If they could, the miraculous events and phenomena would seem
much less miraculous.  In fact, we would then be dealing with a situation
similar to the case of science: a given mechanism can be specified but is
difficult to understand.  And, if it were easy to understand, there would be
no miracle at all.

It is for this reason that scientists argue that the reality of miracles in this
strong sense has not been established, because it is not clear what exactly
(that is, what kind of mechanism) is supposed to be established.  All a
scientist can say is that things may happen that we currently cannot ex-
plain.  Scientists also can study the possibility of miracles in the weak sense;
in such cases the scholar is trying to explicate the causes and mechanisms
that produce exceptional phenomena that seem to contradict our present
scientific knowledge.

The possibility of miracles in the strong sense, on the other hand, is a
theological question: how do various counterintuitive beings bring miracles
about? (See Swinburne 1996; Brown 1984.)  Naturally, scientists also may
believe in miracles in the strong sense, because even scientists have to con-
front the practicalities of everyday life.  As human individuals they neces-
sarily hold various un- and nonscientific beliefs.  As Martin Hollis (1983,
72) puts it, “Mankind could hardly survive without beliefs which are inco-
herent, unlikely, disconnected, and daft.”  An argument is not scientific
simply because it is presented by a scientist.
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In everyday thought a mere lack of scientific explanation is often re-
garded as evidence for the reality of miracles in the strong sense, however.
Ordinary thinking and scientific thinking clearly operate on different prin-
ciples.  Ordinary, everyday thinking proceeds from the immediate experi-
ence of individuals; it aims at short-term, practical efficacy, not at creating
general theories; it seeks evidence and not counterevidence; it makes use of
individual cases as evidence and personalizes values and ideals; it makes
use of abductive inference; and its argumentation often takes narrative
form.  Experiential everyday theories of reality, like scientific theories, serve
the purposes of organizing the data of experience and guiding behavior.
Whereas the subject matter of scientific theories consists of data that are
theoretically organized, however, the subject matter of experiential theo-
ries emerges from the experiences of everyday life.  Whereas the scientist
pursues understanding and theoretical explanation, experiential theories
are applied by people trying to go about their daily lives in an emotionally
satisfying way (Epstein 1990; Oatley 1996).

But why, then, is the reality of miracles taken for granted in everyday
contexts?  One answer is that stories about miracles attract attention and
therefore are culturally successful.  They are memorable and interesting,
and we like to spread them.  And, because we thus use them, they come to
be regarded as true.  They are also such that if they were true, they would
have rather dramatic consequences for us.  Who would not be fascinated
by the ideas of true miraculous cures or the miraculous accumulation of
wealth?  In everyday thinking we do not treat the question of the truth of
miracles as a metaphysical problem in need of a rational solution.  Rather,
we adopt a more practical stance and think about what would follow if
miracles were possible.  Surely the world would be a much more interest-
ing place.  So why not believe?  What do we have to lose? Why should a
layperson believe the scientist rather than the priest or the guru, if the
latter’s arguments are easier to process and more useful in everyday life
management?  The question of belief in everyday contexts cannot be sepa-
rated from the question of use (see Boyer 2001b, 29–31, 297–330).  We
apply the concept of miracle as a premise in practical reasoning, without
considering that we are thus employing an epistemic attitude that can be
generalized to include all similar cases.

It is also possible to use beliefs about miracles to support various ego-
centered and denominational goals.  Believing that one has been the object
of a divine miracle makes one feel important and special; claiming that in
this particular religion, sect, or denomination miracles are possible makes
the faith in question an attractive choice and bolsters the authority of its
leaders.
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CONCLUSION

The concept of miracle is based on the way our cognition works in relation
to external reality.  Every now and then we encounter events and phenom-
ena, and hear stories of such events and phenomena, that contradict our
intuitions.  When such events and phenomena are not simply left unex-
plained but instead are connected to our already existing beliefs about coun-
terintuitive agents and forces, the result is the idea of a miracle in the
strong sense of the term.  I hypothesize that such cognitive processing
occurs even in cultures in which no explicit concept of miracle exists, be-
cause miracles are exceptions to panhuman intuitions.

In addition to the cognitive universals discussed, mainstream Western
attitudes toward miracles have two other sources.  First of all, the Roman
Catholic Church especially has been interested in distinguishing between
genuine miracles of God and other types of counterintuitive phenomena
(such as hallucinations and psychotic episodes).  A genuine miracle must
stand the test of critical examination.  Thus, the distinction between genu-
ine and false miracles has been made widely known.  Second, the develop-
ment of science, and its subsequent tremendous success story, has made
educated Westerners highly sensitive to the question of the possibility or
impossibility of miracles.  Whether we accept or reject the possibility of
true miracles, we seldom question the principal authority of science in this
matter.  Scientific or quasi-scientific arguments have been used both to
defend and to refute the possibility of miracles in the strong sense (there is
no debate about miracles in the weak sense).  Given that scientific con-
cepts and theories also often contradict our intuitive expectations (see
McCauley 2000), it is easy to take the authority of science with regard to
the truth of miracles as one more instance of the principle that we have an
inclination to connect miracles in the weak sense with the counterintuitive
representations we entertain, even when we cannot fully understand what
this connection actually consists of.

We hold the concept of miracle in the strong sense for the following
combined reasons: (1) because some real events contradict our intuitive
expectations; (2) because we are able to form counterintuitive representa-
tions and store in mind half-understood and metarepresented informa-
tion; (3) because such representations fascinate us, evoke emotions, and
therefore are culturally successful; and (4) because our minds are equipped
with a symbolic mechanism that treats half-understood information by
carrying out searches in the memory, trying to find old representations
that fit with the acquired and partly incomprehensible new representa-
tions.  This in itself is not to say anything about the possibility of miracles
in the strong sense—that is, about the question of whether some counter-
intuitive forces and agents, not presently recognized by science, in fact do
manipulate known reality in miraculous ways.  Such questions cannot be
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decided by any purely scientific arguments because of the very nature of
the problem.  Yet science can contribute to the problem of miracles by
providing explanations not only with regard to the behavior of external
reality but especially with regard to our ability to represent and understand
reality.  It is from this latter point of view that I have here approached the
concept of miracle.

REFERENCES

Atran, Scott. 1998. “Folk Biology and the Anthropology of Science: Cognitive Universals
and Cultural Particulars.”  Behavioral and Brain Sciences 21:547–609.

Barrett, Justin L. 1998. “Cognitive Constraints on Hindu Concepts of the Divine.”  Jour-
nal for the Scientific Study of Religion 37:608–19.

———. 2000. “Exploring the Natural Foundations of Religion.”  Trends in Cognitive Sci-
ences 4:29–34.

Barrett, Justin L., and Melanie A. Nyhof. 2001. “Spreading Non-Natural Concepts: The
Role of Intuitive Conceptual Structures in Memory and Transmission of Cultural Ma-
terials.”  Journal of Cognition and Culture 1:69–100.

Boyer, Pascal. 1993. “Pseudo-Natural Kinds.”  In Cognitive Aspects of Religious Symbolism,
ed. Pascal Boyer, 121–41.  Cambridge: Cambridge Univ. Press.

———. 1994a. “Cognitive Constraints on Cultural Representations: Natural Ontologies
and Religious Ideas.”  In Mapping the Mind, ed. Lawrence A. Hirschfeld and Susan A.
Gelman, 391–411.  Cambridge: Cambridge Univ. Press.

———. 1994b. The Naturalness of Religious Ideas: A Cognitive Theory of Religion.  Berke-
ley: Univ. of California Press.

———. 1996a. “What Makes Anthropomorphism Natural: Intuitive Ontology and Cul-
tural Representations.”  Journal of the Royal Anthropological Institute (N.S.) 2:83–97.

———. 1996b. “Religion as Impure Subject: A Note on Cognitive Order in Religious
Representation in Response to Brian Malley.”  Method and Theory in the Study of Reli-
gion 8:201–13.

———. 1998. “Cognitive Tracks of Cultural Inheritance: How Evolved Intuitive Ontol-
ogy Governs Cultural Transmission.”  American Anthropologist 100:876–89.

———. 1999. “Cognitive Aspects of Religious Ontologies: How Brain Processes Constrain
Religious Concepts.”  In Approaching Religion, Part 1, ed. Tore Ahlbäck, 53–72. (Scripta
Instituti Donneriani, 17:1.)  Åbo, Finland: Donner Institute.

———. 2000. “Evolution of a Modern Mind and the Origins of Culture: Religious Con-
cepts as a Limiting Case.”  In Evolution and the Human Mind: Modularity, Language and
Meta-Cognition, ed. Peter Carruthers and Andrew Chamberlain, 93–112.  Cambridge:
Cambridge Univ. Press.

———. 2001a. “Cultural Inheritance Tracks and Cognitive Predispositions: The Example
of Religious Concepts.”  In The Debated Mind: Evolutionary Psychology versus Ethnogra-
phy, ed. Harvey Whitehouse, 57–89.  Oxford: Berg.

———. 2001b. Religion Explained. Evolutionary Origins of Religious Thought.  New York:
Basic Books.

Boyer, Pascal, and Charles Ramble. 2001. “Cognitive Templates for Religious Concepts:
Cross-Cultural Evidence for Recall of Counterintuitive Representations.”  Cognitive
Science 25:535–64.

Boyer, Pascal, and Sheila Walker. 2000. “Intuitive Ontology and Cultural Input in the Ac-
quisition of Religious Concepts.”  In Imagining the Impossible: Magical, Scientific, and
Religious Thinking in Children, ed. Karl S. Rosengren, Carl N. Johnson, and Paul L.
Harris, 130–56.  Cambridge: Cambridge Univ. Press.

Brown, Colin. 1984. Miracles and the Critical Mind.  Grand Rapids, Mich.: Eerdmans.
Capra, Fritjof. 1975. The Tao of Physics.  Boston: Shambhala.
Carey, Susan. [1995] 1996. “On the Origin of Causal Understanding.”  In Causal Cogni-

tion, ed. Dan Sperber, David Premack, and Ann James Premack, 268–302.  Oxford:
Clarendon.



740 Zygon

———. 1996. “Cognitive Domains as Modes of Thought.”  In Modes of Thought, ed. David
R. Olson and Nancy Torrance, 187–215.  New York: Cambridge Univ. Press.

Elman, Jeffrey L., Elizabeth A. Bates, Mark H. Johnson, Annette Karmiloff-Smith, Domenico
Parisi, and Kim Plunkett. [1996] 1998. Rethinking Innateness. A Connectionist Per-
spective on Development.  Cambridge: MIT Press.

Epstein, Seymour. 1990. “Cognitive-Experiential Self-Theory.”  In Handbook of Personal-
ity: Theory and Research, ed. Lawrence A. Pervin, 165–92.  New York: Guilford.

Flew, Antony. [1955] 1972. “Theology and Falsification A and B.”  In New Essays in Philo-
sophical Theology, ed. Antony Flew and Alasdair MacIntyre, 96–99, 106–8.  London:
SCM.

Gopnik, Alison, and A. N. Meltzoff. 1997. Words, Thoughts, and Theories.  Cambridge:
MIT Press.

Gopnik, Alison, and Henry M. Wellman. 1996. “The Theory Theory.”  In Modes of Thought,
ed. David R. Olson and Nancy Torrance, 257–93.  New York: Cambridge Univ. Press.

Hare, R. M. 1963. Faith and Reason.  Oxford: Oxford Univ. Press.
Hollis, Martin. [1982] 1983. “The Social Destruction of Reality.”  In Rationality and Rela-

tivism, ed. Martin Hollis and Steven Lukes, 67–86.  Oxford: Basil Blackwell.
Journal of Consciousness Studies. 1994. I(1).
Lawson, E. Thomas. 2001. “Psychological Perspectives on Agency.”  In Religion in Mind:

Cognitive Perspectives on Religious Belief, Ritual and Experience, ed. Jensine Andresen,
141–72.  Cambridge: Cambridge Univ. Press.

McCauley, Robert N. 2000. “The Naturalness of Religion and the Unnaturalness of Sci-
ence.”  In Explanation and Cognition, ed. Frank C. Keil and Robert A. Wilson, 61–85.
Cambridge: MIT Press.

Mithen, Steven. [1996] 1998. The Prehistory of the Mind.  London: Phoenix.
Oatley, Keith. 1996. “Inference in Narrative and Science.”  In Modes of Thought, ed. David

R. Olson and Nancy Torrance, 123–40.  New York: Cambridge Univ. Press.
Pyysiäinen, Ilkka. 1999. “God as Ultimate Reality in Religion and in Science.”  Ultimate

Reality and Meaning 22:106–23.
———. 2001. How Religion Works: Towards a New Cognitive Science of Religion.  Cogni-

tion & Culture Book Series 1.  Leiden, Netherlands: Brill.
———. 2002. “Religion and the Counter-intuitive.”  In Current Approaches in the Cogni-

tive Study of Religion, ed. Ilkka Pyysiäinen and Veikko Anttonen. London: Continuum.
Revonsuo, Antti. 1995. On the Nature of Consciousness: Theoretical and Empirical Explora-

tions.  Annales Universitatis Turkuensis, B 209.  Turku, Finland: Univ. of Turku.
———. 2001. “The Reinterpretation of Dreams: An Evolutionary Hypothesis of the Func-

tion of Dreaming.”  Behavioral and Brain Sciences 23:6.
Sperber, Dan. [1974] 1995. Rethinking Symbolism.  Cambridge: Cambridge Univ. Press.
———. 1994. “The Modularity of Thought and the Epidemiology of Representations.”

In Mapping the Mind, ed. Lawrence A. Hirschfeld and Susan A. Gelman, 39–67.  Cam-
bridge: Cambridge Univ. Press.

———. 1996. Explaining Culture: A Naturalistic Approach.  Oxford: Blackwell.
———. 1997. “Intuitive and Reflective Beliefs.”  Mind and Language 12:67–83.
———. 2000. “Metarepresentations in an Evolutionary Perspective.”  In Metarepresentations:

A Multidisciplinary Perspective, ed. Dan Sperber, 117–37.  Oxford: Oxford Univ. Press.
Sperber, Dan, and Deirdre Wilson. [1986] 1988. Relevance: Communication and Cogni-

tion.  Cambridge: Harvard Univ. Press.
Swinburne, Richard. 1970. The Concept of Miracle.  London: Macmillan.
Thompson, Stith. 1955–1959. Motif-Index of Folk-Literature: A Classification of Narrative

Elements in Folktales, Ballads, Myths, Fables, Mediaeval Romances, Exempla, Fabliaux,
Jest-Books and Local Legends.  6 vols.  Copenhagen, Denmark: Rosenkilde and Bagger.

Tooby, John, and Leda Cosmides. [1992] 1995. “The Psychological Foundations of Cul-
ture.”  In The Adapted Mind: Evolutionary Psychology and the Generation of Culture, ed.
Jerome H. Barkow, Leda Cosmides, and John Tooby, 19–136.  Oxford: Oxford Univ.
Press.

Varela, Francisco, Eleanor Rosch, and Evan Thompson. [1991] 1996. The Embodied Mind:
Cognitive Science and Human Experience.  Cambridge: MIT Press.

Zohar, Danah, in collaboration with I. N. Marshall. 1990. The Quantum Self: Human Na-
ture and Consciousness Defined by the New Physics.  New York: William Morrow.


