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their own current knowledge of reality is going to be
extremely salient and a very likely answer to a belief
question. On this view, the two accounts outlined above
are not alternative explanations – both are needed to
explain the unusual pattern of responding seen in young
children.

In summary, whatever the reason for children’s
difficulty with belief questions, to couch the problem in
terms of a difficulty with currently false beliefs fails to
explain an important but often overlooked finding in the
literature – namely, children’s good performance on
memory questions about past reality.
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We agree with Roth and Dicke [1] that a focus on
behavioral flexibility can provide useful operational
measures of intelligence [2]. However, we would like to
raise a number of issues for discussion. Firstly, the
authors do not specify how they have assessed taxonomic
differences in behavioral flexibility. Secondly, we believe
that using humans as the benchmark against which all
other animals are assessed can obscure the elucidation of
general evolutionary patterns. We would not argue with
the idea that humans excel in a number of cognitive
domains, but to search for one defining characteristic of
the human brain and to argue that this underpins animal
intelligence risks generalizing from a single case. Com-
parisons of just two or three groups run a similar risk.
Instead, comparative analysis is better served by objective,
quantitative measures of intelligence on many species and
taxa, allowing general patterns to be established.

Thirdly, we are puzzled by Roth and Dicke’s partial
review of the different ways in which relative brain size
has been estimated. Roth and Dicke correctly point out
that considering brain mass as a percentage of body mass
is often unsatisfactory because such ratios can be
confounded with body mass depending on the taxonomic
level where they are used. However, other measures of
relative brain size (and relative size of certain brain areas)
are available and have, in birds and primates, shown very
convincing relationships with quantitative measures of
cognition such as rate of innovation, rate of tool use,
reversal-learning performance, social-learning rate and
deception frequency, as well as a number of social and
ecological variables [2–4]. These relative brain measures
include residual size of the whole brain regressed against
body mass, residual size of the mesopallium regressed
against body mass, and the volume of the neocortex
divided by that of the brainstem. Roth and Dicke may
well be correct in espousing the number of neurons or
the number of synapses as the ideal neural variable, but
until we have such data on many species, we cannot test
predictions.

Finally, it must be noted that understanding the
evolution of enlarged brains cannot be simply reduced to
the demonstration of an association between brain
structure and behavioral flexibility. Progress also
requires that we understand how enlarged brains and
enhanced intelligence help animals to survive and
reproduce, and hence increase Darwinian fitness, as well
as identifying the costs and constraints that might limit
their evolution [5].
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