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Recently I discussed a framework to study consciousness in animals (Van den Bos 2000).
This framework comprised:

i) a hierarchical negative feedback model of the central nervous system in which
behaviour is the control of input (perception) expressed as transitions of behavioural
patterns (= motion) and as transitions of mental states (= consciousness; Van den Bos
1997). Consciousness is hypothesized to be a property of neuronal networks of self-
organizing systems dedicated to dealing with rapidly-changing environments affording
flexibility of behavioural patterning;

ii) mental states — mental representations — as intentional states as described in folk
psychology (feelings, desires; beliefs, insights, etc);

iii) the separation of mental states into two components, an invariant part (‘the presence as
such’; that) and a variant part (‘the way it looks’; Aow), which are separately related to
the organization of the central nervous system, ie a ‘neuronal network’ and
‘momentary active connections within the neuronal network determined by input and
output of this neuronal network’ respectively;

iv) the idea that every mental state (psychological trait) — whether feelings, desires or
beliefs — can be viewed conceptually as the product of a specialized neuronal network
and information encoded in the network (neuronal input-output relations) which is
expressed as a specific series of spontaneous behavioural patterns or in specific tests;
and

v) a phylogeny based on the invariant part, ie mental states, and the presence of a
neuronal network.

For the study of evolution of mental states, this implies: i) a hypothesis and reconstruction
of the phylogeny of a neuronal network; ii) understanding the kind of information encoded in
the neuronal network; and iii) a species-specific behavioural analysis of the expression of the
trait in a sufficient number of normally-reared individuals.

I have recently applied this approach to the question of theory of mind (ToM) in human
and non-human primates (Van den Bos et al 1998). The concept of ToM (second-order
intentionality or mindreading ability) stands for the ability to have insight into one’s own
mental states and those of others and know that they are (causally) related to observable
series of behavioural patterns. Critical review of data on ToM (especially one of its initial
stages, mirror self-recognition) revealed inter- and intra-specific differences which may be
due to: i) hardware differences (neuronal structures); ii) methodology; or iii) rearing
conditions (De Veer & Van den Bos 1999; Van den Bos 1999). We have first concentrated
on inter-specific differences in relation to hardware differences. The question of which
putative neuronal network might underlie ToM was answered by analysing reported brain
deficits in autistic children and schizophrenic adults (Baron-Cohen 1995; Frith 1998). A
candidate network appeared to consist of orbitofrontal cortex, medial frontal cortex,
amygdala and (parts of the) temporal cortex. Formal phylogenetic reconstruction of this
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neuronal network showed that differences in parts of these neuronal structures in different
species might underlie differences in the presence of ToM in these species.
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