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Forum
5. Concepts and Correct Thinking

JAMES A. HAMPTON

The problem of normativity posed by the ‘old-fashioned philosopher’
appears to threaten the very existence of a scientific psychological approach
to concepts. Philosophers tell us that human kind is rational, and can
appreciate the necessity of logical truths. Psychologists have demonstrated
in a hundred different ways that the human species is liable to behave in
a basically irrational manner, if let loose on an actual problem. (Indeed
the psychological journals are rarely interested in studies demonstrating
successful normative thinking! Good news is no news.) How can we
resolve the paradox of these two views? How can we be at the same
time rational as the observers developing our science of behaviour, and
irrational as the subjects of the observations? Is there room for normative
rationality within cognitive psychology? The paradox is by no means
confined to the domain of concepts. Other areas of cognition have also
been a source of debate about the resolution of the descriptive and the
prescriptive. |

The problem of normative rationality 1s most familiar to psychologists
in the domain of reasoning. Evans 1982, Johnson-Laird 1983, Wason 1968,
and many others (e.g. Tversky and Kahneman 1974) have demonstrated
that in many tasks requiring logical thought, people reason using a variety
of pragmatic schemas and non-logical heuristics based on earlier experi-
ence. They do not follow the prescriptive forms of logical reasoning, except
as it were by accident when the fit between the normative and their own
system happens to be good. [}

Psychology can offer an account of why people are illogical in their
reasoning in terms of a variety of processing limitations. In his book
Epistemology and Cognition, Goldman 1986 ‘attempts to justify the basic
rationality of man, by extending the notion of ‘rationality’ to encompass
such additional ecologically adaptive features as the ability to think
quickly, and to minimise the most dangerous kinds of errors. A perfectly



36 Mind & Language

logical system for decision making will be of little use if it can’t compute
answers to pressing problems in time to take the necessary actions. The
brain has evolved as a messy mixture of heuristic strategies for getting
quick and dirty answers to real life problems (see Clark 1987). The result,
Goldman argues, is that rationality could be defined in terms of adaptation.
Survival is the only key to what is rational. One is then led to several
philosophically distasteful conclusions—for instance that selfless behav-
iour is irrational, and that an illogical inconsistent system of thought may
in the right circumstances be more rational than one that is logical and
consistent. What is more, the problem still remains of how (and why) we
are able to appreciate logical thought at all, given the nature of our
preferred modes of thinking.

The problem with normative reasoning as identified with traditional
logic, is that logic often has difficulty in interfacing with the world. To be
effective in achieving true conclusions, we must first have a vocabulary
that maps unambiguously onto the world. We must have premisses with
clear truth values, and syntactic constructions with unambiguous logical
structure. Logic applies to an idealization of the world. Henle’s attempts
to evoke syllogistic reasoning in conversation-like vignettes (Henle 1962)
showed that the logic of an argument is almost entirely lost to view when
subjects are faced with ‘life-like’ problems. Everyday situations where we
have to reason rarely provide the necessary starting point for logic to work
its wonders. Sherlock Holmes’ celebrated use of pure reasoning, when
examined closely, turns out to be an elaborate fabrication of supposition
and unsupported conjecture. Equipped with a fertile imagination for gen-
erating possible scenarios, he plays the probabilities, which (with the
author’s help) generally turn out to be correct. In the real world there is
almost never a situation where having ruled out the impossible there is
only one remaining alternative (however improbable). Problems are open
ended, and there is always some additional factor which can be supposed
to have intervened.

Given that people apparently rarely refer to logical rules.when reasoning,
the puzzle of normativity could be restated as where our intuitions about
the validity of logic come from—how does our ability to appreciate logical
argument arise, if it is not in our normal behavioural repertoire? Among
psychologists, the person who was most particularly concerned with this
question was Jean Piaget. His psychology of adult cognition over-idealized
intelligence and did little to explain the facts about adult reasoning. How-
ever the basic question that he posed remains. For example, how do we
arrive at the apparently unshakeable intuition of the necessary truth of

such equations as (1)?
()AXB=BXA

Is it by computing each side of the equation with many different values,
and demonstrating that there is never a counterexample? Surely this alone
could not explain the sense of necessity. It seems rather that we have
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a higher level of understanding that some operations are commutative.
Furthermore we may have a further belief that if an operation is non-
commutative then this will be immediately evident. Having identified that
multiplication is commutative for a range of different cases, we jump to
the conclusion that it will always be so.

If we want further support for the belief, we might also observe that if
A X B is taken as the area of a rectangle of sides A and B, then the
equation (1) states the ‘self-evident’ truth that the area of a rectangle
remains the same when it is rotated through ninety degrees. (This belief
lends reciprocal support for the definition of the area of a rectangle as the
product of the two dimensions.) There is a coherent web of uses for the
operation, all of which support the commutativity assumption. Equation
(1) is a part of a group of operations that form a consistent and self-
contained set of transformations. For Piaget it is the interlocking nature
of the concepts that provides the sense of certainty and necessity. If (1)
were false, then the consequences would undermine a large number of
other truths forming the whole system of understanding. A sense of
normativity therefore comes from the deeply embedded nature of some
beliefs. They cannot be shaken, because to deny them would be to intro-
duce a flaw into the whole structure of our adaptive intelligence. The
whole edifice of our understanding of the domain in question would
collapse. Murphy and Medin 1985 make the point that concepts are deeply
embedded in theoretical understanding of the world. The theories that we
hold to are constituted from our concepts, but also validate those concepts.

The possibility then still remains that an alternative construction of
reality would be feasible. Some completely different set of fundamental
axioms and theories about the world may form an equally self-consistent
structure of understanding, and may fit the evidence equally well. (Some
have argued that certain forms of madness show this possibility.) Our
common biological nature and our common physical and social environ-
ment make such alternative ‘realities’ unlikely. However creatures from
another world, equipped with different senses, and with different interests
and modes of social interaction could conceivably possess a radically
different understanding of reality. In such a case, the normativity of our.
concepts would be shown to be relative. Rationality as we understand it

would only be normative for humans.
Consider another of the conceptual advances in childhood made famous

~ by Piaget—conservation. How do we come to be convinced that the volume

of water in two beakers remains equal when the contents of one are poured
into a third beaker that is higher but narrower? By the age of 9 (and often
earlier) a child has an unshakeable conviction that it must necessarily be
so. Focussing on the group of mental operations involved, Piaget argued
that for conservation to be acquired, a child has to grasp three principles.
These principles are those of identity (the object has not been changed—
nothing added or taken away), compensation (increases in one dimension
are compensated for by decreases in another), and reversibility (the trans-
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formation can be reversed to reinstate the original demonstrable equality
of the liquids). The salience of these principles for establishing conser-
vation can be demonstrated by showing that adults will use them to
guide the conservation of other dimensions under similar transformations.

According to Piaget the sense of (almost logical, or ontological) necessity
attached to conservation comes from these operations which have become
so deeply entrenched in our understanding of the world as to form part
of the unquestionable presupposed basis of all thinking.

Unfortunately there is nothing in Piaget’s rules to confer the status of
rationality on the resulting intellectual system. As an example consider
the case of the area enclosed within a piece of string of fixed length, as it
is stretched over four pegs to make a square. As the pegs are adjusted to
form the string into a more rectangular shape, it has been shown that
many adults believe that the area remains constant (whereas in fact it is
the circumference that remains constant, while the area decreases since
(a—b).(a+b) = a2—b? which must necessarily be less than a2, the area of
the square). Notice that the three principles of identity, compensation and
reversibility all apply to this transformation. The fact that the conservation
response is incorrect demonstrates that Piaget’s analysis of rationality in
terms of systems of operations falls short of establishing a normative basis
for thought. As with all logic, it does not provide a way of discriminating
those situations where it applies from those where it does not. A person
must somehow first know that a relation obeys certain logical principles.
Only then can the axioms and apparatus of the logic drive reasoning.

If appeal to reversibility and the rest does not convey rationality, then
how do we come to the conclusion that liquid volume is conserved? The
answer must be that it is an empirically derived conclusion. If we want
to talk and think about the amount of stuff in a beaker, there are various
ways in which the concept of ‘amount’ can be operationalised. None of
them is the ‘correct’ way. They are equally correct concepts of amount. We
could for example define the volume of a cylindrical beaker of height H
and radius R as being H+2R, or perhaps HX2R. We could even define it
in terms of some non-standard way of combining the two dimensions. An
intuitively reasonable constraint on the definition of amount could perhaps
be that it should increase monotonically with increases in each dimension,
when the other is held constant. This constraint could be derived from a
wide range of similar quantitative concepts, such as area, mass, and
number. The constraint however still leaves an infinite number of possible
functions for combining the measurable linear dimensions into a measure
of volume, and a great many of these are psychologically quite reasonable.
What makes wHR? the ‘normatively correct’ definition for the volume of a
cylinder is that it can do certain things which other quantitative concepts
cannot. For instance it can be derived from the more general concept that
areas can ‘sweep out’ volumes when a plane figure is moved perpendicular
to the plane. The normative definition thus uses the same formula of
Volume=Height X Base area, which can be applied to innumerable other
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shapes whose sides make a right angle with their bases. (The definition
of the area of a circle depends on further interlocking notions of area.)
Most importantly, the normative definition of volume gives a number
which does remain constant when liquid is poured from one shaped
container into another—not only when the other is cylindrical, but also
when it is a box shape, or a hemisphere, or any other container with
defined dimensions. Thus the combination of our definition of volume,
plus the assumption of conservation, permits us to predict just how full
any particular jar will be when water is poured into it from some other
standard beaker, and these predictions turn out to be correct.

Finally, the constancy of this number fits with concepts that we have
about the actual nature of the stuff of which the world is composed.
Liquids may be understood naively as being like collections of very tiny
beads. Since the numerosity and the size of the beads remains constant
as they are transferred from one container to another, so the space they
occupy should remain constant (this of course is not true—.-the beads can
be packed in more or less space-saving formations). Liquids are thougl'.lt
of as non-compressible (and we may have some evidence from our experi-
ence that they differ from gases in this respect). Volume conservation fits
an intuitive theory of the molecular/atomic nature of matter.

Normative definitions give us tremendous increase in the power of our
concepts—we can link them all together with cross derivations. T@ey form
a consistent system. They match the world in allowing a quantity to be
defined which is conserved under a certain range of transformations, thus
allowing for prediction, and they are consistent with other theoretical
beliefs we have about the nature of matter, such as the non-compressibility
of liquids. What remains a mystery 1s how children are able to arrive at
conservation at a relatively early age—certainly without any direct empiri-

cal testing of mathematical formulae for volumes, or any proper u_nder-
standing of the molecular nature of matter. Children (and adults without

training’in physics) must presumably base their concept of volun_'te on the
logically less accurate, but psychologically more compelling e_wdencg of
Piaget’s three principles, and on the generality of conservation beliefs
across a wide range of quantitative dimensions, such as length, number,
mass, weight, volume and area. | |

The psychologist then has two issues {0 explore. First how do chlldr_en
arrive at concepts for understanding the world, which they carry with
them into adulthood—that is what are the inductive principles that lead
to the choice of quasi-quantitative concepts that support conservation of
quantity under transformation? Second, how do physicists arrive at the
idea of normatively correct concepts for understanding the world, and
what justification do they have for claiming that their concepts are better
or more correct? I would claim that both of these issues are the proper
subject for psychological investigation. The question of how beliefs and

theories are formed and defended is primarily an issue for psychology and
the social sciences.
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