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Two Realms of Mental Life: The Non-overlap
of Belief Ascription and the Scientific Study
of Mind and Behavior

Nick Chater & Martin J. Pickering

There are two, very different, ways of studying human nature. One
approach is what we shall call scientific explanation. Here, the project s
to understand the structure and function of the human brain, and related
systems, in just the way we might attempt to understanding the brains
of animals; or indeed, the physiology of the heart, the respiration of a
tree, the behaviour of a tornado, or the operation of a computer. The
fact that the student and the material studied happen to be of the same
kind (i.e., people are studying their own nature) is incidental. A human
is viewed as just one more, albeit rather complex, mechanical system.
This pattern of explanation is standard in the brain and cognitive
sciences. The other approach to understanding human nature treats
people as peaple. Tt views people in terms of their beliefs, attitudes, desires
and culture (Fodor, 1987). Here, the project is to attempt to enter the
minds of others, to see the world from their point of view. And the fact
that the student and the material studied happen to be of the same kind
is of central importance—the imaginative leap required to understand
others is proportional to their similarity to oneself; and the project of
entering the minds of newborn babies or bats is challenging or perhaps
even incoherent (Nagel, 1974); and one clearly cannot attempt to enter
the mind of a heart or a tornado, because hearts and tornados don’t
have minds. Let us call this personal-level explanation—where people’s
thoughts and behavior are explained in terms of their propositional
attitudes, and related concepts. Personal-level explanation is involved
in our everyday descriptions of each other’s thought and behavior; and
it is the standard mode of explanation in literature and the humanities.

In principle, the two types of explanation appear to apply to the same
phenomena. Suppose that the room becomes hot, and Topen a window.
There is a mechanistic story that underpins this event, which could be
described, for example, at a neural level. A chain of extraordinarily
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complex sensory, neural and muscular events leads from the increase in
amb;ent temperature, through a tangle of complex nervous activity, to
a series of muscular contractions, that push the window open. From ’the
standpoint of personal-level explanation, things are viewed differently
I notice (and hence come to believe) that it is hot; I wish (i.e., have rh{;
d.esire) to be less hot; I know various facts about windows, drafts, and
air temperature (exactly how ‘deep’ this knowledge goes is not at issue
here—I may just know that opening windows cools one down, with no
background theory at all, of course); I am able to reason that opening
the window provides a straightforward way to bring about my desire;
so I decide to open it and act on this decision. So, it appears, the ver);
same episode, can be explained in two very different ways.

How do these personal-level and scientific explanations relate to
each other? One viewpoint is that these views are competitive: that
t}}ey cannot both be right. There are, predictably, two versions of this
view. One version is that personal-level explanation is correct; and that
this fundamentally undermines the project of attempting to provide a
scientific explanation of human nature (e.g., Shotter, 1975). The other
version is that scientific explanation is correct, and will gradually drive
out ‘unscientific’ personal-level explanations (e.g., Churchland, 1986).

The second viewpoint is that these explanations are complementary,
rather than competitive. Complementary levels of explanation of the
same phenomena have a respectable place in science. To take a standard
example, the rate at which a gas becomes hotter when it is compressed
can be explained at a macroscopic level by Boyle’s Law, or at a micro-
scopic level, by the mechanical interactions of many tiny particles. Of
course, merely raising the possibility that two types of explanation are
complementary is not enough—what is required is some account of
how they can be compatible. In the case of gases, this was made possible
by the development of statistical mechanics, which showed that the
macro-level behaviour described by Boyle’s Law emerges automatically
from statistical aggregation of micro-level particles behaving according
to Newton’s laws. So how might the scientific and personal level
explanations be reconciled? How can a world of causally interacting
sensors and nerves support an explanation in terms of beliefs, desires,
and actions? The putative analog of statistical mechanics in bridging
between levels of explanation is the computational theory of mind
(Fodor, 1974). The idea is that propositional attitudes are relations to
ipternai mental representations. The content of these mental representa-
tions corresponds to the meaning of the that-clause in the propositional
attitude; and the formal, computational properties of the representation
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(i.e., its causal powers) systematically ‘track’ this content. This ‘tracking’
ensures that the causal chains of representations, which are determined
by the representation’s formal properties, correspond to coherent pro-
positional attitude explanations. So, to take a parallel with a simpler
and better-understood case, in a computer program for proving logical
theorems, the causal chains of representations generated by the program
can be systematically interpreted as valid deductions. This approach to
reconciling scientific and personal-level explanation has been widely
influential in philosophy and the foundations of cognitive science (e. g.,
Fodor, 1987; Fodor & Pylyshyn, 1988). Moreover, it is the starting
point for traditional symbolic approaches to artificial intelligence. Here,
the goal is to- elicit beliefs, desires and other propositional attitudes
from people, and to attempt to codify these in a formal representational
language, over which some type of theorem-proving mechanisms oper-
ate (e.g., Newell & Simon, 1972). According to this viewpoint, then,
personal-level explanation is not rejected—but instead is at centre stage
in developing scientific, computational models of thought and behavior.

There has been considerable debate concerning whether personal
level and scientific explanation of the mind can be viewed as complemen-
tary in this way, or whether the two styles of explanation are better
viewed as standing in competition (e.g., Churchland, 1986; Dreyfus &
Dreyfus, 1986; Fodor, 1987; Stich, 1983).

Our thesis in this paper is that neither point of view, and, equally,
the debate between them, is relevant to practical research in the brain
and cognitive sciences, because, in practice, battle is never joined: there
are no aspects of thought and behavior that can simultaneously be
explained in both ways, and hence the question of whether such explana-
tions are complementary or competitive never arises. There are, in short,
two realms of cognitive phenomena—on the one side, phenomena that
succumb to personal-level explanation; other the other, phenomena
that succumb to scientific explanation. And these realms do not overlap.

We argue for our thesis in two ways, corresponding to the two main
parts of this paper: first, we provide illustrative examples; and second,
we provide a rationale for the existence of the divide.

Ilustrating the divide

In this section, we aim to show that apparent overlap in scope between
scientific and personal-level explanation is illusory. We contrast personal-
level explanation with three kinds of scientific explanation from cognitive
science, the brain sciences and rational choice in the social sciences.
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Personal explanation and cognitive science

Personal-level explanation is concerned with the content of what people
believe or desire. And content appears to have a huge influence on the
operation of the mental processes. This is one way in which our putative
divide appears to be crossed. Moreover the influence appears to go in the
opposite direction: mental mechanisms patently influence personal-level
explanation. Function, or misfunction, of perception, memory and rea-
soning, seem, inevitably, to influence our beliefs and desires—thus factors
amenable to scientific explanation affect personal-level explanation.

We are arguing that there are two distinct realms of mental life—
those that can be addressed by folk psychology and those that can be
addressed by the neuro- and cognitive sciences. But this does not imply
that these realms can be understood without reference to one another—
that the scientist should ignore folk psychological explanation; or that
folk psychology should be uninfluenced by the cognitive and neuro-
sciences. This is because much human thought and behaviour is influenc-
ed by phenomena from both realms. We shall see below that intricate
interactions between scientific and folk psychological explanation arise
in many areas of research in cognition; and this interplay is perhaps
one reason why the divide between the two approaches is not always
apparent. Yet we claim that explanations involving both folk psycho-
logical and scientific components never involve providing different levels
of analysis of the same phenomenon—rather the folk psychological and
scientific components of explanation apply to non-overlapping, though
potentially interacting, phenomena.

We begin with cognitive science, focussing on cases that appear to
provide clear cases of phenomena which are simultaneously addressed
by both scientific and personal-level explanation. We consider cases
from study of memory and language processing in turn.

Memory

A ubiquitous finding in the cognitive psychology of memory is that the
content of the materials being stored and retrieved has marked implica-
tions on memory performance. For example, the comprehensibility of
a text dramatically affects recall (Bartlett, 1932). This is neatly demon-
strated by presenting the same passage with or without a helpful explana-
tory title (Bransford & Johnson, 1972). Passages are chosen so that
readers in the no-title condition are entirely baffled, while the passage
is entirely cogent when the explanatory title is given. Memory for the
passage is substantially impaired in the no-title condition.
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Now what explains whether the passage is, or is not, comprehensible?
The degree to which a passage is understood is substantially determin-
ed by the possession of, and ability to access, relevant background
knowledge—and knowledge, a close relative of belief, is the province of
pe.rsonahlevel explanation. Thus, with appropriate background beliefs
(given by general background knowledge, and cued by the title), the
reader can assimilate the sentences successfully. But where backgrc;und
knowledge is not appropriately cued (or is absent—as in the case of
say, reading about a ritual from an unfamiliar culture, or a theory ar;
unfamiliar area of science), then memory is poor.

So 'it may appear that content, and thus personal-level explanation,
occupies the same territory as scientific theories of memory. But there
is no overlap—because there is no scientific psychological explanation
of what makes the content of any specific passage comprehensible or
not. Scientific explanation begins at the point where folk psychological
explanation ceases: it takes as given that the content of some passages
are more difficult to comprehend than others, and traces the implications
of‘this for other aspects of cognition. For example, a scientific account
might conjecture that a passage that is poorly understood does not lay
down such a rich or cohesive representation; and there might be a com-
putational theory concerning the mechanisms of memory storage, which
expl.ain why less cohesive memory traces are more difficult to recover,
lcadmg to poorer memory performance. But, crucially, scientific ex-
planation does not trespass on the personal-level territory, of explaining
why one passage is comprehensible, and another is not.

The same point arises for a host of psychological phenomena in
memory. For example, suppose that a person is given a list of words to
remember, one of which is in some way surprising or incongruous.
Then, typically, that word will be remembered especially well—this is
the von Restorff effect (von Restorff, 1933). But what is it about a word
that makes it seems surprising, in a particular context? This appears to
be the territory of personal-level explanation. To see this, consider how
we might explain individual differences between people who are given
a list of herbs to memorise. Suppose that some people know that ‘rose-
mary’ is the name of a herb, and others know it only as a name. Then,
in this thought experiment, we might conjecture that the latter group
would exhibit the von Restorff effect for ‘rosemary,” because they would
believe it to be the only non-herb in the list, and hence separate from
all the other herbs. The former group would, presumably, show no
such effect. Suppose this pattern of results were to occur. Then, as ever,
personal-level explanation and cognitive science explain complementar}:
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aspects of the phenomenon. Personal-level explanation, along the lines
we have described above (concerning the knowledge of the people in
the experiment) determines whether the item is surprising; and then
some scientific explanation might explain why particularly surprising
items are particularly well-recalled (perhaps because they are encoded
more elaborately (Craik & Lockhart, 1972), or are more distinctive
(Nairne, Neath, Serra & Byun, 1997)).

Language comprehension

We can see the same pattern in research on language comprehension.
For example, consider the problem of local ambiguity in language. As
utterances are encountered word-by-word, they are typically highly
ambiguous. For instance, coach has a different meaning in The coach
was very angry from The coach was very full. But when coach is first
encountered, the appropriate meaning is not apparent. A similar situa-
tion occurs for syntactic ambiguities. Thus, the fragment “The horse raced
past the barn...” is typically initially interpreted so that ‘raced’ is an
intransitive past-tense verb, whose subject is ‘the horse.” But the comple-
tion “The horse raced past the barn fell” is inconsistent with this local
interpretation. Instead the structure is a so-called reduced-relative, mean-
ing “the horse, which was raced past the barn, fell.” On hearing “The
horse raced past the barn fell” people frequently get ‘stuck’ and falter
in finding a correct global interpretation of the sentence (Bever, 1970).
Not all such sentences produce such dramatic effects, but eye-tracking
studies reveal people’s widespread difficulties with syntactic ambiguities.

There are many accounts of how local syntactic ambiguity is resolved
(e.g- MacDonald, Pearlmutter, & Seidenberg, 1994), but it is generally
acknowledged that plausibility substantially affects which analysis is
adopted. Now, plausibility is, of course, judged against the rest of back-
ground knowledge. Intuitively, the question is how well does the new
information integrate with what s already believed; hence it falls square-
ly in the territory of personal-level explanation.

For example, Ferreira and Clifton (1986) and Trueswell, Tanenhaus,
and Garnsey (1994) considered the processing of sentences like “The
defendant examined by the lawyer turned out to be unreliable” and
“The evidence examined by the lawyer turned out to be unreliable”. In
both cases, the correct reduced relative analysis of the sentence is pitted
against a main clause analysis. In the first, this analysis is plausible,
because defendants can examine things. In the second, it is implausible,
because evidence cannot examine anything. Trueswell et al. found that
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people had difficulty reading “by the lawyer” after “defendant”, and
argued that they initially preferred the main clause analysis; but found
that they had no difficulty reading “by the lawyer” after “evidence”,
and argued that they initially preferred the reduced relative analysis
here. On their account, people made effectively instantaneous use of
plausibility to determine which analysis to adopt. Although Ferreira
and Clifton’s evidence led them to the different conclusion that plausibi-
lity was not used during initial processing, they found effects of plausibi-
lity in subsequent processing. Both accounts found effects of plausibility
on choice of analysis. Indeed, demonstrations of effects of plausibility
on syntactic processing are widespread (Pickering & Traxler, 1998)

Does this mean that a scientific account of language processing—
namely a specific psychological theory of the parsing process (which
might, perhaps, be embodied in a computational model)—overlaps with
the domain of personal-level explanation? It might appear to do so,
because the psychological account makes central reference to the notion
of the plausibility of an interpretation, in the light of background know-
ledge; and explicating what is, or is not, plausible in light of relevant
background knowledge seems paradigmatically to be the territory of
folk psychology. But, just as for memory, this appearance is misleading.
The mechanistic psycholinguistic theory simply uses plausibility as an
input, and then traces the ramifications of plausibility judgements for
the process of language understanding. It is left to personal-level
explanation to elucidate why a particular interpretation is more plausible
than another—by specifying relevant knowledge about the domain.
Again, the two styles of explanation are complementary—both are
required to explain the performance of the language processor on some
specific sentence; but they cover distinct and non-overlapping explana-
tory domains. For example, many experimental studies manipulate
plausibility between conditions (e.g., Pickering & Traxler, 1998). A new
set of participants (separate from those in the main experiment, but
drawn from the same population) might rate a set of sentences for
plausibility (e.g., on a scale of 1-7). One condition would consist of
sentences judged very plausible, and one of sentences judged very
implausible. But there is no attempt to provide any scientific account
of why particular sentences are judged to be plausible.

It might be objected that the distinction between the domain of
personal-level explanation and scientific analysis is, in this case, some-
what blurred. This is because there is now a range of techniques
(Landauer & Dumais, 1997) which can automatically derive, from
language corpora, judgements strikingly correlated with the output of






