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How the Mind Works
by Steven Pinker
Norton: 1997. Pp. 636. $29.95. To be
published in the United Kingdom by Allen
Lane in February

P. N. Johnson-Laird

How does your mind work? Here is a test
devised by Peter Wason to help you to find
out. I put four cards in front of you, bearing
respectively: ‘A’, ‘B’, ‘2’ and ‘3’. Each card has a
number on one side and a letter on the other
side. You have to choose which cards to turn
over to determine whether the following rule
is true or false about these cards: if a card has
an ‘A’ on one side, then it has a ‘2’ on the other
side. Remember your choice, because the test
is a linchpin for a central idea in Steven
Pinker’s new book. 

Pinker is distinguished among psycholo-
gists for research on vision and imagery, and
language and learnability. But he is famous
for his last book The Language Instinct 
(Morrow/Viking, 1994), which was a bril-
liant success and bestseller. He has a gift for
exposition, for witty analogies, for apposite
quotation from his vast knowledge of cul-
ture, high and low. And he knows when to
skip the details of difficult technicalities. He
uses all these skills in his latest book. It is
erudite, light in touch, but long. 

What it defends is a threefold package of
ideas. First, the mind works like a computer:
both process information. Second, unlike
existing computers, it is divided into sepa-
rate modules specialized for different tasks,
such as stereopsis and reasoning about social
exchanges. Third, the high road to scientific
understanding is to follow the ‘evolutionary
psychologists’, and to reverse-engineer the
way in which the mind adapted to the lives of
our evolutionary ancestors.

Whether the mind is a computational
device is an open question, but it is axiomatic
among cognitive scientists that many of its
functions can be modelled computationally,
and that the development of such programs
provokes both theorizing and empirical
investigations. Pinker shows, for example,
how the understanding of stereopsis was
advanced by the late David Marr’s insistence
on thinking about what the mind has to
compute, how it carries out the computa-
tions and how such an algorithm is embod-
ied in neurons.

Evolution can hardly have shaped a mind
that depended on one homogeneous com-
putational glob. It must tinker with a large set
of separate mental organs, and so the mind
must be divided into functionally separate
modules, for much the same reason that 
programmers divide their programs into
separate routines. The modular claim goes

back to nineteenth-century neurology, but it
has been challenged — most recently, by
‘connectionists’. The success of their learning
algorithms for homogeneous networks of
toy neurons, they say, calls for psychologists
to rethink innateness. 

But ‘raw connectoplasm’, as Pinker
replies, cannot cope with significant aspects
of mental life. It fails, so far, with recursion,
and accordingly with the way in which the
meanings of sentences are composed from
the meanings of their parts, which in turn are
composed from the meanings of their parts,
and so on, down to the meanings of mor-
phemes. Yet connectionists still seek an algo-
rithm that will learn natural language. A
more realistic target would be one that learns
a simple logical calculus.

The most controversial aspect of Pinker’s
package is his defence of evolutionary psy-
chology. Like Darwin, most cognitive scien-
tists believe that the brain is a result of evolu-
tion. Most of them, however, are bemused
witnesses to the bare-knuckle fight now
bloodying the pages of the New York Review of
Books. In one corner are orthodox neo-Dar-
winians such as John Maynard Smith, and
their seconds, the evolutionary psychologists,
who believe one big thing: natural selection is
the sole governor of evolution. In the other
corner are those, such as Stephen Jay Gould,
who reject the orthodoxy along with sociobi-

ology and its descendant by modification —
evolutionary psychology. The pugilists
should not be allowed to bite off this nub: you
can reject evolutionary psychology without
rejecting neo-Darwinism. “Selection no
doubt accounts for certain details, but in all
probability not for the general character of
mind” — so wrote J. B. S. Haldane.

The evolutionary psychologists, Pinker
explains, argue that mental modules are
adaptations to the lives of our forebears.
Thus, Leda Cosmides, a leader of the group,
proposed an innate module for reasoning
about cheating, because social exchanges
were important to the hunter-gatherers of
the Pleistocene epoch. 

What did you select in the four-card test?
Most people correctly choose the ‘A’ card,
and some choose the harmless ‘2’ card too.
Few realize the need to choose the ‘3’ card; yet
if it has an ‘A’ on its other side, then the rule is
false. Cosmides replaced the letters and
numbers with a problem about a potential
cheater, and then, as she predicted, most
people made the correct choice. 

There is an alternative explanation, how-
ever. Perhaps your mind normally reasons
about what is true, not what is false. So, any
manipulation that helps you to consider false
instances of the rule, including reminders
about cheating, should improve your perfor-
mance. Half a dozen studies have corrobo-
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Mental modules on the brain
book reviews

The Selk’nam men of Patagonia
disguised themselves as vengeful
spirits to scare women from
trying to seize power. In the
event, of course, that was done
by European colonists, who put
a price on the heads of the native
peoples, paying extra for the
ears and fetuses of pregnant
women. Ten thousand years ago
the ancestors of the Selk’nam
and other tribes left delicate
hand outlines on cave walls. A
gripping read and lavishly
illustrated, Patagonia: Natural
History, Prehistory and
Ethnography at the Uttermost
End of the Earth edited by 
Colin McEwan, Luis A. Borrero
and Alfredo Prieto (British
Museum Press, £14.99 (pbk))
accompanies a major exhibition
at London’s Museum of
Mankind, which runs until 
31 December.

Homage to Patagonia
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rated this explanation without depending on
a check for cheaters. Pinker does not describe
these studies.

Which modules are adaptations? Ster-
eopsis, no doubt; language, perhaps; music,
probably not. As sceptics say, we cannot go
back to the Stone Age to test natural selection
at work. The best we can do is to tell a “Just
So” story about what should have been adap-
tive for our ancestors, and to test whether it
predicts how our minds work. 

Pinker does indeed spin some entertain-
ing stories — from how humans got their
taste for floral landscapes to how siblings get
into spats. Indeed, the range of his book is for-
midable, embracing society, art and religion. 

But what do we do when a “Just So” story
just isn’t so? Allow, like Pinker, that not all
mental functions are adaptations, or rewrite
the story to fit the facts? Evolutionary psy-
chologists could argue that truth was more
important than falsity in the evolution of
communication. Indeed, it probably was,
but it does not follow that an innate module
evolved for reasoning about the truth. The
bias may be a result of experience or a by-
product of some other adaptation. Pinker’s
evolutionary psychology is a useful heuristic
for generating hypotheses, but not a
refutable theory.
P. N. Johnson-Laird is in the Department of
Psychology, Princeton University, Green Hall,
Princeton, New Jersey 08544, USA.

tion. We have just three pages of text dealing
with the precocious Chavín civilization
(800–200 BC) and no mention of its sham-
anic, perhaps hallucinogenically inspired
iconography and ideology which so influ-
enced many subsequent civilizations. Com-
pared with this meagre coverage, the account
of the less important but more famous Nazca
culture is five times longer. Davies’s interest
seems fuelled by the array of lines and animal
figures that cover the Nazca desert. An inor-
dinate amount of space is occupied in
recounting (even analysing) spurious details
of Von Däniken’s extraterrestrial and other
fringe ideas. Yet interspersed with such non-
sense are useful vignettes of more serious
investigations that see the desert markings as
related to ritual activity, rain and fertility in
time-honoured Andean tradition.

Unfortunately, Von Däniken reappears in
the chapter on the great pre-Inca ceremonial
centre of Tiahuanaco, built on the southern
shores of Lake Titicaca. This is followed by a
recounting of equally wacky theories about
crashing planets and huge floods. Why
Davies should choose to acknowledge, let
alone revive, such ideas and embed them in
an otherwise sober account of this major
pan-Andean civilization is its own mystery.

More successful is the treatment of the
broadly coeval Andean city of Huari, which
flourished around AD 600. This compara-
tively little-understood polity occupies a
crucial position in the prehistory of Andean
civilization, and Davies picks his way
through the often confusing literature to
present a fair picture of Huari and associated
sites such as Pikillacta. Similarly successful,
although again too brief, is the account of the
kingdom of Chimor on Peru’s north coast, its
great canals and mudbrick architecture, its

(usually militarily agonistic) relationships
with other north-coast cultures, and the dis-
ruptive role of an El Niño climatic event in
AD 1100.

The Chimor capital of Chan-Chan fell to
the Incas around AD 1470, and, from this
point, Davies launches into the blend of 
history and archaeology with which he evi-
dently feels more at ease. The four Inca chap-
ters that follow are generally informative and
occasionally perceptive but, again, too much
is missing. Failure to convey the excitement
and breadth of modern investigations is
everywhere apparent, not least in the selec-
tion of photographs and their minimalist
captions. These add nothing to a text spo-
radically illustrated with poor-quality line
drawings, several reproduced upside down.

The most serious criticism, however,
must be the lack of any sustained feel for the
dramatic technological and theoretical
advances that have redefined archaeology
over the past 30 years. Art history, ethno-
graphic analogy, scientific analysis and
sophisticated interpretive frameworks exist
hardly at all in this book. Where, one might
ask, are discussions on uniquely Andean
concepts of symbolic landscapes, the ideol-
ogy of gender and ancestor worship, cultural
astronomy, household archaeology, the
shamanic significance and technologies of
metalwork, or the use of textiles to define
and represent status, power and cosmology?
Such subjects are inherently exciting and
topical for a general audience yet are 
virtually ignored here.

In some ways this is not a bad book — it
covers the ground, mentions obvious new
work and gives a taste of Peru’s stunning
archaeological heritage. Yet it is also a lost
opportunity. As Penguin’s successor to John
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Old views of the past
The Ancient Kingdoms of Peru
by Nigel Davies
Penguin: 1997. Pp. 221. £8.99, $13.95 (pbk)

Nicholas J. Saunders

Archaeology plays on our fascination with the
past. Add geographical distance to that of time
and arguably nowhere is as intriguing as
South America. Making sense of the heady
mix of science, history and romantic imagina-
tion is the role of popular books. In The
Ancient Kingdoms of Peru, Nigel Davies
responds by offering a competent, sometimes
idiosyncratic overview, weighed down by an
outdated approach focusing on a handful of
apparently disarticulated civilizations.

The defining fault is a structure that
straitjackets some 8,000 years and an aston-
ishing diversity of prehistoric societies into
the first hundred pages — barely half the
book. The last hundred pages are devoted to
the Inca, despite (perhaps because of) the
author’s recent book on this topic. So we
have a rehashed Inca book, with cursory
accounts of pre-Inca cultures bolted onto the
front. Previously, bias in knowledge might
have justified this, but not today.

Given the small amount of space that the
author gives himself, there is a surprising
amount of repetition and marginal informa-

Secrets of Peru’s past unearthed: Chimor gold ceremonial knife, eleventh to fifteenth century AD (left)
and Nazca effigy jar of a deity, 300–600 AD.
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