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COMMENTARY

The Necessity and Impossibility of
Simulation

JOSEF PERNER
Laboratory of Experimental Psychology,
University of Sussex, Brighton, BN1 90G

I~ THIS PAPER I address three points. I highlight some of Martin Davies’
clarifications on the meaning of simulation which indicate an emerging
_ consensus about how to distinguish simulation from the theory theory.
I add an update on our own empirical evidence against children using
simulation to typical theory-of-mind tasks and end by distinguishing
two types of simulation: content simulation and attitude simulation,
which is to capture another emerging consensus that simulation is in
some cases virtually necessary while in other cases contested if not
- impossible.

1. Clarifications of what simulation is

~ Martin Davies in his paper helps clear up several ambiguities in the
meaning of simulation. I found the following three points particularly
helpful: '

1 The difference between entertaining in imagination hypotheses
about mental states and imaginatively adopting that state (for short:
‘imaginative identification’).

This distinction helps me understand Gordon’s (1992c; in press)
insistence that simulation — understood as imaginative identifi-
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cation — does not require introspective access. However, discussion of
this point also made clear Jane Heal’s (in press; this volume) point
that in order to put simulation to use more needs to be done. There
must be introspective access of some sort when the imaginative identi-
fication is over and an answer to the question about the other person’s
mental state is required in the real world. Davies highlights the need
for this step by formulating:

2 Strawson’s constraint (referential coherence) which says that if
‘believing that p’ is to be a proper predicate then saying about myself
‘T believe p’ must have the same truth conditions as somebody else
saying about me ‘he believes p’.

This makes clear that Gordon’s idea of just pretend-being in a
certain state cannot substitute for making a judgement about somebody
(including oneself) being in that state.

Davies’ paper also helps put into clearer words an unease I (Perner
and Howes, 1992, p. 74, n. 1) had felt about Stich and Nichols’ (1992)
presentation of the ‘theory theory’ by making:

3 The distinction between transitions amongst representational
states whose contents themselves concern mental states of the form ‘x
believes p’ (theory theory position: reasoning about the mind reasoning
about a problem domain) versus transitions amongst representational
states whose contents are simply ‘p’ (simulation theory: reasoning about
a problem domain, the result of which is then attributed to other
person).

My way of making the point was to distinguish the transition
between mental states from a mental state representing that tran-
sition (Perner, 1991). To my mind this distinction is very important
because it relates to the distinction between implicit and explicit knowl-
edge at large and, more specifically, to procedural versus declarative
knowledge, i.e., knowing how to reason vs. knowing that one reasons
that way. So one can characterize simulation as a technique of making
parts of one’s implicit know-how explicit so that it becomes explicitly
attributable satisfying Strawson’s constraint.

The question is whether and when we use this technique. Some
consensus seems to be emerging among (some) protagonists from both
camps that for certain problems it is the only conceivable method and
for other problems it is impossible. Between these two extremes is' a
wide field of cases where it is a largely empirical issue of whether
simulation is used. However, my feeling still is that in the typical
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problems investigated in theory-of-mind research, simulation is not
used.

2. Firming up the empirical evidence

Unfortunately Davies in his paper cut short the discussion of empirical
evidence. Although I agree with him that most of the available evidence
is inconclusive, it would be helpful to have a discussion of what —
from the point of view of a philosopher who tries to decide between
the two positions — would be conclusive evidence against the simul-
ation theory. Most of the existing evidence (cited by Stich and Nichols,
1992) pertains to the fact that people make quite different predictions
about how people will act in certain situations from how they them-
selves act in those situations. As Stich and Nichols (1993) concede,
simulation theorists can explain this discrepancy by assuming that
people base their simulation on wrong ‘pretend inputs’. The evidence
against simulation that Deborrah Howes and I (Perner and Howes,
1992) have contributed to this debate has the great advantage that it
is not amenable to this ‘wrong pretence input’ counter argument.

In our experiment a character John tells his friend Mary that he
will put the chocolates in one of two locations. In Mary’s absence
he puts them, say, on the top shelf. In his absence the chocolates are
unexpectedly transferred by a third person to the bottom shelf so that
John mistakenly thinks they are still in their old place. Consequently,
he and Mary are under the mistaken impression that he knows where
the chocolates are. Three questions are asked:

Q1  Where does John think the chocolates are?

Q2  If we ask John: ‘John do you know where the chocolates are?’,
what will he say?

Q3  If we ask Mary: ‘Mary, does John know where the chocolates
are?’, what will she say?

We found that 5 and 6 year old children had no difficulty answering
Q1 correctly but tended to answer both Questions 2 and 3 wrongly by
saying that John and Mary would say that John didn’t know where the
chocolates were. The answers on Q2 are difficult for the simulation
theory to explain, because the correct answers to Q1 attest to the
fact that children must have assumed the correct ‘pretend inputs’ for
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simulating John. So it remains a puzzle why they then should have
problems answering Q2.

The implications of our results have been criticized on theoretical
grounds by Bob Gordon (1992¢) and on methodological grounds by
Paul Harris (1991b).

Gordon has two arguments against our findings.

1 He claims that the assumption that children have introspective
access is crucial to our argument. Since his position on simulation does
not assume such introspective access, our argument is invalid.

Although we did use the expression ‘introspection’ it seems not
critical to our argument. In fact, Davies’ clarification of Gordon’s
‘simulation through imaginative identification’ reinforces that point.
The prediction that Q1 and Q2 should be of comparable difficulty
follows precisely from the assumption that children ‘imaginatively
identify’ with John: ‘I put the chocolates on the shelf and leave for
the playground. The experimenter approaches me and asks where the
chocolates are. I say, “on the top shelf”. She asks me whether I know
where they are and I say, “yes I know”.” If children manage to employ
this technique to answer Q1 then I see no reason why they should not
also be in a position to answer Q2 correctly. So why do many of the
younger ones answer only Q1 correctly?

2 Gordon suggests that children give wrong ‘John doesn’t know’
answers because they assume that John may have doubts about his
subjective feeling of knowing (a point also made by Harris, 1991b). He
also argues that this tendency should be stronger in younger children .
because their own doubts (knowing that John is actually ignorant) seep
through into their judgment about how John sees matters. '

However, this is implausible because if there were a sophisticated
concern about John’s doubts about his knowledge then the age trend
should go the other way: it is the older children who should be more,
not less concerned in this respect. The younger child’s lack of concern
for uncertainty has been documented in many areas. It ranges from
their difficulty in understanding probability (Piaget and Inhelder, 1951/
1975) to their tendency to judge their own guesses as cases of knowl-
edge (see Perner, 1991, chap. 7, for review).

Our experiment raises another potentially interesting problem for
the simulation theory which, unfortunately, has not been addressed by
any of its critics or commentators. The problem is why Q3 about Mary’s
view on John’s knowledge is not much more difficult for children than .
Q2 about John’s own view. Mary’s view should be more difficult
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because, prima facie, it requires an embedding of imaginative identifi-
cations: first with Mary and then, within that identification, with John.
I do not want to argue that our data are very conclusive, but I want to
raise the general question of whether proponents of the simulation theory
think that embedded simulation is necessary for answering questions
about one person’s view on another person’s mental state, and if so,
how they think such embedded simulation is supposed to work and to
what degree it should affect children’s difficulty with such questions.

Paul Harris’ reaction to our experiment was primarily methodolog-
ical. One of his fears was that the younger children may have pragmati-
cally glossed the question ‘If we ask John where the chocolates are,
what will he say?’, as ‘If we ask John where the chocolates are, will he
know?’ And there are other problems with our questions, like the
difference in form between Q1 and the other two questions.

To help overcome some of these problems Anna Pearson and I
have so far tested 30 children between 4 years and 8 months and 5
years 5 months (same age range as younger half of original study) on
the same basic stories but giving children explicit answer alternatives
for each question:

Q1 If we ask John: ‘John, where are the chocolates?’, what will he
say? Will he say, ‘On the top shelf’, or ‘On the bottom shelf’?

Q2  If we ask John: ‘John do you know where the chocolates are?’,
what will he say? Will he say, ‘Yes, I know’, or ‘No, I don’t
know’? '

Q3  If we ask Mary: ‘Mary, does John know where the chocolates
are?’, what will she say? Will she say, ‘Yes, he knows’, or ‘No,
he doesn’t know’?

" And the answer alternatives were highlighted with two cards. For
instance, for Q1 one card showed John saying (in a speech bubble)
‘top’ and the other ‘bottom’. For Q2 one card showed John saying
‘Yes’ and the other John scratching his head and saying ‘No’. The
results are very much the same as in the original study except that
children were less than perfect on Q1, but their performance was still
much better than on Q2 or Q3 as the following table shows:

Question
Q1 Q2 Q3
Percent correct 70 33 37
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In particular, 13 children answered Q1 correctly and Q2 incorrectly,
while only 2 children showed the opposite response pattern
(McNemar’s x> = 8.06, p < 0.01).

So my feeling is confirmed that we do not use simulation to solve
problems like these. This however does not mean that we, or children
never resort to simulation. In fact, following Jane Heal’s (in press; this
volume) arguments I think that for some problems it is virtually neces-
sary to proceed by simulation. Yet, in other cases simulation may be
in principle impossible. In the remainder of this paper I would therefore
like to move away from the traditional question whether simulation is
or is not the method for understanding other minds and ask whether
we can find criteria for distinguishing the problems where we have to
use simulation from those where we-do without or where it is even
impossible to use.

3. Two types of simulation

Empirical evidence against the simulation theory, as presented above,
can persuade us at best that simulation is not used in that particular
type of mental attribution problem. In fact, there are other examples
where it is very compelling (virtually necessary) that we use simulation
so that even staunch supporters of the theory theory (Stich and Nichols,
in press) agree. For instance, there is the example used by Harris (1992)
of how we predict how another speaker of English will judge the
grammaticality of English sentences. Then there are reasoning
examples like the one that Stich and Nichols (in press) term ‘type-2
Harris simulation’. If we know that Sven believes that all Italians like
pasta and that he hears that Maria is Italian then we can predict that
he will believe that she likes pasta. This can plausibly (plausibly enough
so that Stich and Nichols would not want to rule it out on a priori
grounds) be simulated by assuming the pretend input:

All Italians like pasta.
Maria is Italian.

then infer within that pretence
Maria likes pasta.

and finally attribute this to Sven as his belief.
Doing it this way counts as simulation according to Davies’ require-
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ment that there must be transitions between mental states that deal
with the content domain of the simulated person’s mental states, i.e.,
we transit from mock-believing the premises to mock-believing the
conclusion. In principle we could do it differently by representing a
transition in Sven’s mental states, i.e., if Sven believes these premises
then he believes the conclusion. This would be applying a theory of
reasoning. But as Heal points out, this may only be possible for such
simple textbook examples of reasoning where logical form can be
separated from the content and where we have some explicit under-
standing of which statements can be deduced from which. For real life
reasoning this is unlikely. There, we have to engage the full capacity
of our own implicit reasoning capacity without knowing which precise
logical rules we are using (if any).

Stich and Nichols (in press) see the distinctive mark of these plaus-
ible, Harris-type cases of simulation as requiring only simulation of
other person’s belief but not of behaviour. Heal (in press) thinks that
a major stumbling block for simulation is having to start from external
situations. I think that both these characterizations of the limitations
of simulation are not quite right, as the example of predicting one’s
opponent’s move in chess illustrates. As a chess master once remarked,
if one plays chess one should forget about the opponent and be con-
cerned with just the reiative positions on the board. That is, one can,
in the fashion required by simulation, put one’s own mind to the
description of the external situation (current position) and reason
through to the move that the other one should take (and if he reasons
the same way I do, will be likely to take). So, here is a very plausible
case of simulation which starts from an external situation and includes
a behavioral prescription.

As a first stab at an alternative proposal I suggest we distinguish
between the following two types of simulation by adopting Davies’
terminology:

1 Content simulation of another person’s mental process involves
transitions amongst representational states that have the same content
as the simulated person’s states. The sequence of contents is usually
determined by some rule system-(e.g., logic, grammar) that one assumes
the other would also apply.

The first thing to notice is that this kind of simulation qualifies under
Davies’ definition since it involves transition between representational
states whose contents concern the subject matter and not the other
person’s mental states. The other thing to notice is that it can deal
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with the cases like the ‘type-2 Harris’ problems mentioned above. For
instance, the question about Sven is to figure out the content of his
beliefs and not what kind of attitude he holds towards these contents.
To determine the contents one employs one’s own mind to draw the
logical implications from the premises. The logical implications hold
because of the content of Sven’s beliefs, not because these contents
are believed rather than, say desired. If Sven desired that all Italians
liked pasta and that Maria be Italian, I could still use basically the
same simulation to infer that he is likely to desire Maria to like pasta.

This type of simulation, I think, captures quite well Heal’s intuitions
about where simulation has its prime role to play: ‘the nub of the
simulationist proposal is that in thinking about another’s thought what
we do is to take the subject matter of that thought, whether we believe
the same or not, and think directly about it’ (Heal, in press). However,
it does not feel right to characterize this type of simulation as ‘imaginat-
ive identification’ in Gordon’s words. That label has more justification
with my second type of simulation:

2 Attitude simulation of another person’s mental states involves
transition between the same mental states (same attitude + same
content) as the simulated person.

This type of simulation is required for those problems which are
usually investigated in theory-of-mind tasks. Take for instance the
problem of judging whether a person knows the contents of a box
depending on whether the person was allowed to look inside it or was
prevented from doing so (Wimmer, Hogrefe and Perner, 1988). There
is no question about what the content of the person’s knowledge is.
The question is what attitude the person has towards a given content,
i.e., whether the person knows or does not know what is in the box.
Similarly in our experiment mentioned earlier (Perner and Howes,
1992) the question (Q2) is what attitude John holds towards his own
knowledge: does he know he is ignorant or does he think he knows?

However, one might think that the question about where John
thinks the chocolates are (Q1, the standard false belief task), could be
solved by content simulation, since the focus is on where he thinks the
chocolates are. However — unlike the chess example or the type-2
Harris examples above — the content of John’s belief cannot be
derived from the description of story events by following logical rules,
rules of grammar or rules like that of chess. To infer where John thinks
the chocolates are one would have to attitude-simulate his lack of
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seeing the transfer to a new location and from that his belief in the
old location. '

I do not want to claim that attitude simulation is impossible, just
that it marks those cases that are more contentious than those where
content simulation is appropriate. One example where we use attitude
simulation (at least on occasion) is to infer emotions. My well worn
example is to imagine myself being followed by a seedy looking charac-
ter in a dark alley way. This is enough to give me a creepy feeling, to
make my heart beat faster and I can feel my pace quicken. As this
example demonstrates, pace Heal, emotions can be. simulated by
imagining external situations and, pace Stich and Nichols, simulation
can include behavioral reactions. Also, the example is a case of attitude
simulation, since one simulates what emotion the other feels rather
than what the other’s emotion is directed at. So it is essential that
one goes through the same mental states (attitudes + content) as the
simulated person and not just infer consequences from the description
of the external situation. ‘

Emotions are, however, different from, in particular, epistemic
mental states in that imagined situations elicit real emotions (at least
real enough to be classifiable) but do not yield knowledge, beliefs, etc.
That observation suggests that simulation of epistemic states may have
severe limitations. In fact, it may be impossible to attitude-simulate
these states to a sufficient degree of precision so that the simulation
yields a clear difference between knowledge, belief, or pretence.

This difficulty can be illustrated with Gordon’s (1986, p. 167) sugges-
tion that,

1 Let’s do a Smith simulation. Ready? Dewey won the election.
would be saying the same thing — though less explicitly — as:
2 Smith believes that Dewey won the election.

One problem with this suggestion is how we know whether we are
simulating that Smith believes Dewey won or that Smith is just pretend-
ing? One could suggest, that that depends on whether in our simulation
we utter a serious statement or a pretend statement. This, however,
would be passing the buck, since the critical difference between belief
and pretence would be (theory-theoretically) introduced in the decision
to utter a sincere or insincere statement.

A similar problem pertains to our John-thinks-he-knows experi-
ment. If I imagine myself in John’s role, putting the chocolates in the
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cupboard and then going out to play (and not seeing how the chocolates
are transferred) it remains an open question whether I am simulating
a belief, knowledge or an imagined assumption (pretence) unless I start
my simulation by (theory-theoretically) stipulating that my imagined
situations are to be not just imagined but perceived. Again this stipu-
lation entails the critical difference between believing and just imagin-
ing. And this critical difference cannot be gained as a result of my
simulation but must be theoretically assumed before the simulation
can begin. So, when the question is which of these different epistemic
states another person entertains then I agree with Heal’s contention
that simulation cannot proceed from imagined situations.

If it is true that simulation cannot deliver such distinctions, then
we have an explanation why experimental results indicate that children
do not use simulation in our ‘John thinks he knows’ experiment.
Although one could engage in imaginary identification with story
characters (attitude simulation), it would be but idle activity since it
would not solve the issue at stake, namely what epistemic attitude
Mary or John take towards John’s knowledge.

Note. The data reported in this paper have been collected with financial assistance
from the Economic and Social Research Council research grant R000232886 to N.
M. Yuill and J. Perner.



Bibliography

* Allison, H. E. 1983: Kant’s Transcendental Idealism. New Haven: Yale University
Press.

Baron-Cohen, S., Leslie, A M. and Frith, U. 1985: Does the autistic child have a
‘theory of mind’? Cognition, 21: 37-46.

Bennett, J. 1966: Kant’s Analytic. Cambridge: Cambridge University Press.

Bisiach, E., Berti, A. and Vallar, G. 1985: Analogical and logical disorders under-
lying unilateral neglect of space. In M. Posner and O. Marin (eds), Attention
and Performance, vol. 11. Hillsdale, New Jersey: Eribaum.

Bisiach, E., Geminiani, G., Berti, A. and Rusconi, M. L. 1990: Perceptual and
premotor factors of unilateral neglect. Neurology, 40: 1278-1281.

Bisiach, E. and Luzzatti, C. 1978: Unilateral neglect of representational space
Cortex 14: 129-133.

Bisiach, E. and Vallar, G. 1988: Hemineglect in humans. In P. Boller and J. Grafman
(eds), Handbook of Neuropsychology, vol. 1. Amsterdam: Elsevier.

Boden, M. 1990: The Philosophy of Artificial Intelligence. Oxford: Oxford Univer-
sity Press.

Brewer, B. 1992: Unilateral neglect and the objectivity of spatial representation.
Mind and Language, T: 222-239.

Cassam, Q. 1987: Transcendental arguments, transcendental synthesis, and tran-
scendental idealism. Philosophical Quarterly, 37: 355-378.

Cassam, Q. 1989: Kant and reductionism. Review of Metaphysics, 43: 72-106.

Cassam, Q. forthcoming: Transcendental self-consciousness. In P. K. Sen and R.
Verma (eds), The Philosophy of P. E Strawson.

Chisholm, R. 1981: The First Person. Brighton: Harvester Press.

Collingwood, R. G. 1946: The Idea of History. Oxford: Oxford UniversityPress.

Coltheart, M. 1980: Deep dyslexia: a right-hemisphere hypothesis. In M. Coltheart,
K. Patterson and J. C. Marshall (eds), Deep Dyslexia, pp. 326-380. London:
Routledge and Kegan Paul.

Davidson, D. 1984: What metaphors mean. In Inquiries into Truth and Interpre-
tation, 245-264. Oxford: Oxford University Press.

Davies, M. 1986: Tacit knowledge, and the structure of thought and language. In
C. Travis (ed.), Meaning and Interpretation, 127-158. Oxford: Blackwell.

Davies, M. 1987: Tacit knowledge and semantic theory: Can a five per cent differ-
ence matter? Mind, 96: 441-462.



156 BIBLIOGRAPHY

Davies, M. 1989: Tacit knowledge and subdoxastic states. In A. George (ed.),
Reflections on Chomsky, 131-152. Oxford: Blackwell.

Dennett, D. 1984: Cognitive wheels: the frame problem of Al. In C. Hookway
(ed.), Minds, Machines and Evolution, 129-151. Cambridge: Cambridge Univer-
sity Press.

Dennett, D. C. 1991: Consciousness Explained. Boston: Little, Brown.

Diamond, S. 1972: The Double Brain. London: Churchill Livingstone.

Evans, G. 1973: The causal theory of names. Proceedings of the Aristotelian Society,
supp. vol. 47: 187-208.

Evans, G. 1981: Semantic theory and tacit knowledge. In S. Holtzman and C. Leich
(eds), Wittgenstein: To Follow a Rule, 118-137. London: Routledge and Kegan
Paul. (Reprinted 1985 in Collected Papers, 322-342. Oxford: Oxford University

. Press.)

Evans, G. 1982: The Varieties of Reference, ed. J. McDowell. Oxford: Oxford
University Press.

Fogelin, R. 1985: Hume’s Skepticism in the Treatise of Human Nature. London:
Routledge & Kegan Paul.

Gallistel, C. R. 1980: The Organization of Action: A New Synthesis. Hillsdale, New
Jersey: Erlbaum.

Gallistel, C. R. 1990: The Organization of Learning. Cambridge, Mass.: MIT Press.

Gazzaniga, M. 1988: In A. J. Marcel and E. Bisiach (eds), Consciousness in Contem-
porary Science, 226ff. Oxford: Oxford University Press.

Gibson, J. L. 1979: The Ecological Approach to Visual Perception. Boston: Houghton
Mifflin.

Goldman, A. 1. 1989: Interpretation psychologized. Mind and Language, 4:
161-185.

Goldman, A. 1. 1992: In defense of the simulation theory. Mind and Language, 7:
104-119.

Goldman, A. 1. 1993: The psychology of folk psychology Behavioral and Brain
Sciences, 16: 15-28.

Gopnik, A. and Wellman, H. 1992: Why the child’s theory of mind really is a
theory. Mind and Language, 7: 145-171.

Gordon, R. M. 1986: Folk psychology as simulation. Mind ‘and Language, 1:
158-171.

Gordon, R. M. 1992a: The simulation theory: objections and misconceptions. Mind
and Language, 7: 11-34.

Gordon, R. M. 1992b: Reply to Stich and Nichols. Mind and Language 7: 87-97.

Gordon, R. M. 1992c: Reply to Perner and Howes. Mind and Language, 7: 98-103.

Gordon, R. M. in press: Simulation without introspection or inference from me to
you. In M. Davies and T. Stone (eds), Mental Simulation: thlosophtcal and
Psychological Essays. Oxford: Blackwell.

Harris, P. L. 1989: Children and Emotion: The Development of Psychological
Understanding. Oxford: Blackwell.

Harris, P. L. 1991a: The work of the imagination. In A. Whiten (ed.), Natural
Theories of Mind: The Evolution, Development and Simulation of Everyday
Mindreading, 283-304. Oxford: Blackwell.

Harris, P. L. 1991b: Letter to Josef Perner, 30 May 1991.



BIBLIOGRAPHY 157

Harris, P. L. 1992: From simulation to folk psychology: the case for development.
Mind and Language, 7: 120~144.

Heal, J. 1986: Replication and functionalism. In J. Butterfield (ed.), Language,
Mind and Logic, 135-150. Cambridge: Cambridge University Press.

Heal, J. in press: How to think about thinking. In M. Davies and T. Stone (eds),
Mental Simulation: Philosophical and Psychological Essays. Oxford: Blackwell.

Hurley, S. L. in preparation: The Reappearing Self.

Jeeves, M. A. 1965: Agenesis of the corpus callosum — physio-pathological and
clinical aspects. Proceedings of the Australian Association of Neurologists, 3:
41-48.

Johnson-Laird, P. N. 1983: Mental Models. Cambridge: Cambridge University Press.

Kant, I. 1933: The Critique of Pure Reason. Tr. Kemp Smith, N. London: Macmillan.

Lockwood, M. 1989: Mind, Brain and the Quantum: The Compound ‘I’. Oxford:
Blackwell. ’

Marcel, A. J. 1993: Slippage in the unity of consciousness. In Ciba Foundation
Symposium No. 174, Experimental and Theoretical Studies of Consciousness.
Chichester: John Wiley.

Marks, C. E. 1981: Commissurotomy, Consciousness and the Unity of Mind. Cam-
bridge, Mass.: MIT Press.

Milner, A. D. and Jeeves, M. A. 1979: A review of behavioural studies of agenesis
of the corpus callosum. In L. S. Russell, M. W. Van Hof and G. Berlucchi (eds),
Structure and Function of Cerebral Commissures 428-483. London: Macmillan.

Nagel, T. 1979: Brain bisection and the unity of consciousness. reprinted in T. Nagel,
Mortal Questions. Cambridge: Cambridge University Press. (First published in
1971 in Synthese, 20.)

O’Keefe, J. 1985: Is consciousness the gateway to the hippocampal cognitive map?
A speculative essay on the neural basis of mind. In D. A. Oakley (ed.), Brain
and Mind, 59-98. London: Methuen.

O’Keefe, J. 1990: A computational theory of the hippocampal cognitive map. In J.
Storm-Mathisen, J. Zimmer and O. P. Ottersen (eds), Progress in Brain
Research, 83: 301-312. Amsterdam: Elsevier.

O’Keefe, J. 1991: The hippocampal cognitive map and navigational strategies. In
J. Paillard (ed.), Brain and Space, 273-295. Oxford: Oxford University Press.

O’Keefe, J. 1993: Kant and the sea-horse. In N. Eilan, B. Brewer and R. McCarthy
(eds), Spatial Representation: Problems in Philosophy and Psychology, 43-64.
Oxford: Blackwell.

O’Keefe, J. and Nadel, L. 1978: The Hippocampus as a Cognitive Map. Oxford:
Oxford University Press.

Parfit, D. 1984: Reasons and Persons. Oxford: Oxford University Press.

Peacocke, C. 1986: Explanation in computational psychology: language, perception
and level 1.5. Mind and Language, 1: 101-123.

Peacocke, C. 1989: When is a grammar psychologically real? In A. George (ed.),
Reflections on Chomsky, 111-130. Oxford: Blackwell.

Peacocke, C. 1992: A Study of Concepts. Cambridge, Mass.: MIT Press.

Peacocke, C. 1993; Externalist explanation. Proceedings of the Aristotelian Society,
93: 203-230.




158 BIBLIOGRAPHY

Perner, J. 1991: Understanding the Representational Mind. Cambridge, Mass.: MIT
Press.

Perner, J. and Howes, D. 1992: ‘He thinks he knows’: and more developmental
evidence against the simulation (role taking) theory. Mind and Language, 7:
72-86.

Piaget, J. and Inhelder, B. 1951/1975: The Origin of the Idea of Chance in Children.
New York: Norton.

Powell, C. T. 1990: Kant’s Theory of Self-Consciousness. Oxford: Oxford University
Press.

Quine, W. V. O. 1960: Word and Object. Cambridge, Mass.: MIT Press.

Rorty, R. 1970:; Strawson’s objectivity argument. The Review of Metaphysics, 24:
207-244.

Schwyzer, H. 1990; The Unity of Understanding. Oxford: Oxford University Press.

Sergent, J. 1990: Furtive incursions into bicameral minds. Brain, 113: 537-568.

Seymour, S., Reuter-Lorenz, P. and Gazzaniga, M. 1994: The disconnection syn-
drome: basic findings reaffirmed. Abstracted in The Society of Neuroscience,
1993.

Shebilske, W. L. 1984: Context effects and efferent factors in perception and
cognition. In W. Prinz and A. F. Sanders (eds), Cognition and Motor Processes.
Berlin: Springer-Verlag.

Shoemaker, S. 1984: Causality and properties. In S. Shoemaker, Identity, Cause
and Mind. Cambridge: Cambridge University Press.

Sperry, R. W.-1990: Forebrain commissurotomy and conscious awareness. In C.
Trevarthen (ed.), Brain Circuits and Functions of the Mind. Cambridge: Cam-
bridge University Press.

Stich, S. and Nichols, S. 1992: Folk psychology: simulation or tacit theory? Mind
and Language, 7: 35-71. '

Stich, S. and Nichols, S. in press: Second thoughts on simulation. In M. Davies and
T. Stone (eds), Mental Simulation: Philosophical and Psychological Essays.
Oxford: Blackwell.

Strawson, P. E 1959: Individuals. London: Methuen.

Strawson, P. F. 1966: The Bounds of Sense. London: Methuen.

Tegner, R. and Levander, M. 1991: Through a looking glass. Brain, 114: 1943-1951.

Trevarthen, C. 1974: Analysis of cerebral activities that generate and regulate
consciousness in commissurotomy patients. In S. Dimond and J. G. Beaumont
(eds), Hemisphere Function in the Human Brain. London: Elek Science.

Trevarthen, C. 1984: Biodynamic structures. In W. Prinz and A. F. Sanders (eds),
Cognition and Motor Processes. Berlin: Springer-Verlag.

Walker, R. 1978: Kant. London: Routledge.

Wiggins, D. 1980: What would be a substantial theory of truth? In Z. van Straaten
(ed.), Philosophical Subjects: Essays Presented to P. F. Strawson, 189-221.
Oxford: Oxford University Press.

Wilkie, D. M. and Palfrey, R. 1987: A computer simulation model of rats’ place
navigation in the Morris water maze. Behavioural Research Methods, Instru-
ments and Computers, 19: 400-403.

Williams, B. 1978: Descartes: The Project of Pure Inquiry. Harmondsworth: Penguin.

Wilson, M. D. 1987: Descartes. London: Routledge & Kegan Paul.



BIBLIOGRAPHY 159

Wimmer, H. and Perner, J. 1983: Beliefs about beliefs: representation and con-
straining function of wrong beliefs in young children’s understanding of decep-
tion. Cognition, 13: 103-128.

Wimmer, H., Hogrefe, G.-J. and Perner, J. 1988: Chﬂdrens understanding of infor-
mational access as a source of knowledge. Child Development, 59: 386-396.




