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Abstract 

 

Assuming that self-awareness is not a unitary phenomenon, and that one can be aware 

of different aspects of self at any one time, it follows that selective impairments in self-

awareness can occur.  This paper explores the idea that autism involves a particular 

deficit in ĂǁĂƌĞŶĞƐƐ ŽĨ ƚŚĞ ͞ƉƐǇĐŚŽůŽŐŝĐĂů ƐĞůĨ͕͟ Žƌ ͞theory of own ŵŝŶĚ͟.  This 

hypothesised deficit renders individuals with autism spectrum disorder (ASD) at least 

as impaired at recognising their own mental states as at recognising mental states in 

other people.  This deficit, it is argued, stands in contrast to an apparently typical 

awareness ŽĨ ƚŚĞ ͞ƉŚǇƐŝĐĂů ƐĞůĨ͟ ĂŵŽŶŐƐƚ ƉĞŽƉůĞ ǁŝƚŚ ĂƵƚŝƐŵ͘  TŚĞŽƌĞƚŝĐĂů ŝmplications 

of the empirical evidence are discussed.   

 

Williams, D. (2010).  Theory of own mind in autism: Evidence of a specific deficit in self-awareness? 
Autism: International Journal of Research and Practice, 14, 474-494. 

http://aut.sagepub.com/content/14/5/474.abstract
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Introduction 

 

AĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ŽƌŝŐŝŶĂů ƵƐĞ ŽĨ ƚŚĞ ƚĞƌŵ͕ ͚ƚŚĞŽƌǇ ŽĨ ŵŝŶĚ͛ ;TŽMͿ ƌĞĨĞƌƐ ƚŽ ƚŚĞ ĂďŝůŝƚǇ ƚŽ 
attribute mental states, like beliefs and intentions, to self and others in order to 

explain and predict behaviour (Premack & Woodruff, 1978).  According to one, 

arguably dominant, theoretical position, the ability to recognise mental states in 

oneself depends on the same psychological mechanism, or process, or core 

knowledge, as recognising mental states in other people (e.g., Carruthers, 2009; Frith 

& Happé, 1999; Gopnik, 1993; Hobson, 1990; Leslie, 1987).  The implications of this 

theory for our understanding of autism, a disorder widely acknowledged to involve a 

diminished understanding of others͛ ŵŝŶĚƐ͕ were the subject of an influential paper by 

Frith & Happé (1999; but see Hobson, 1990 for an earlier discussion of the 

developmental relation between self-awareness and ToM in autism).  In this paper, 

Frith and Happé argued that people with autism might have as little awareness of their 

own mental states as they have awareness of the mental states of other people (see 

also Frith, 2003).  This controversial claim has been questioned by several researchers, 

each of whom has argued that self-awareness (of mental states) is intact in autism, 

despite a deficit in recognising mental states in others (Goldman, 2006; Nichols & 

Stich, 2003; McGeer, 2004; Raffman, 1999).  According to these philosophers, the 

ability to recognise mental states in others is either (a) dependent upon direct first-

ƉĞƌƐŽŶ ĂĐĐĞƐƐ ƚŽ ŽŶĞ͛Ɛ ŽǁŶ ŵĞŶƚĂů ƐƚĂƚĞƐ͕ ƐƵĐŚ ƚŚĂƚ ƚŚŽƐĞ ƐƚĂƚĞƐ ĐĂŶ ďĞ ƵƐĞĚ ƚŽ 
simulate ;Žƌ ŝŵĂŐŝŶĞͿ ƚŚĞ ŽƚŚĞƌ͛Ɛ ŵĞŶƚĂů ƐƚĂƚĞƐ ;Ğ͘Ő͕͘ GŽůĚŵĂŶͿ͕ Žƌ ;ďͿ reliant on an 

entirely separate underlying system to that employed to represent mental states in 

self (Nichols & Stich, 2003). 

A key aim of the current paper is to evaluate whether autism involves a deficit 

in theory of own mind ;ĂƐ ǁĞůů ĂƐ ƚŚĞŽƌǇ ŽĨ ŽƚŚĞƌƐ͛ ŵŝŶĚƐͿ ĂŶĚ ƚŽ ǁŚĂƚ ĞǆƚĞŶƚ ĂŶ 
observed deficit in self-awareness iƐ ͚ĚŽŵĂŝŶ-ƐƉĞĐŝĨŝĐ͛.  It is widely assumed amongst 

both philosophers and psychologists, that the self is not a unitary construct, but 

consists of various aspects/dimensions each of which can be both (non-reflexively) 

experienced and (reflexively) known at any one time.  One particularly salient 

distinction is between the physical self and the psychological self (Gillihan & Farah, 

2005; Neisser, 1988)͘  IŶƚƵŝƚŝǀĞůǇ͕ ĞǆƉĞƌŝĞŶĐĞ ĂŶĚ ŬŶŽǁůĞĚŐĞ ŽĨ ŽŶĞ͛Ɛ ŽǁŶ ďŽĚǇ ƐĞĞŵƐ 
quite separable from experience and knowledgĞ ŽĨ ŽŶĞ͛Ɛ ŽǁŶ ŵŝŶĚ͘  For some 

theorists, however, these two aspects of self-awareness are intimately connected (e.g., 

Lewis, 2003), with the latter depending in large part on the former (e.g., Russell, 1996).  

How these issues help to understand autism and how research into self-awareness in 

autism helps to clarify these issues will be the focus of this paper.   

 

Awareness of the Psychological Self, or ͞Theory of own Mind͟ 

 

For typically developed humans, mindreading is a swift (frequently non-conscious) 

process.  We routinely attribute thoughts, feelings, perceptions and so forth to other 

people to make sense of their behaviour.  It is widely acknowledged that, for one 

reason or another, individuals with ASD show impairments in recognising mental states 

in other people, particularly epistemic states like belief and knowledge.   The question 

to be addressed in this part of the paper, though, is whether the difficulty in 

recognising such mental states in others, amongst people with ASD, extends to a 

similar (or maybe even more profound) difficulty in recognising mental states in self.     
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Recognising own (false) beliefs 

 

Amongst both typically and atypically developing children, the task used most 

frequently to assess awareness of mental states in others and self has been the 

͞“ŵĂƌƚŝĞƐ͟ ;ƵŶĞǆƉĞĐƚĞĚ ĐŽŶƚĞŶƚƐͿ ĨĂůƐĞ ďĞůŝĞĨ ƚĂƐŬ ;HŽŐƌĞĨĞ͕ WŝŵŵĞƌ͕ Θ PĞƌŶĞƌ͕ ϭϵϴϲͿ͘  
In this task, participants are shown a Smarties tube and asked what they think is inside.  

Having responded that they believe there are Smarties/sweets inside, the participant is 

shown that the tube actually contains a pencil and is then asked (a) what they thought 

was inside the tube before they looked (Self test question) and (b) what another 

person, who has not seen the actual contents of the tube, would believe was inside 

(Other-person test question).  Success on tasks like this ŝƐ ŽĨƚĞŶ ƐĞĞŶ ĂƐ ƚŚĞ ͚ĂĐŝĚ-ƚĞƐƚ͛ 
of ToM competence because it requires an understanding of behaviour in terms of an 

ŝŶĚŝǀŝĚƵĂů͛Ɛ ŵŝƐ-representation of reality, as opposed to reality itself.
1 

  Typically 

developing children begin to pass these tasks consistently from approximately four 

years of age and show parallel performance across the Self and Other-person test 

questions of the Smarties task (Wellman, Cross, & Watson, 2001). 

In those (relatively few) studies that have employed the Smarties task and 

analysed the performance of children with autism on both the Self and Other-person 

test questions, some striking results have been reported.   In keeping with the 

argument that self-awareness of mental states in intact amongst people with autism, 

two early studies found that children with this disorder found the Self test question 

significantly easier than the Other-person test question (Leslie & Thaiss, 1992; Perner 

et al., 1989).  In each of these studies, participants with autism were impaired at 

ƌĞĐŽŐŶŝƐŝŶŐ ĂŶŽƚŚĞƌ͛Ɛ ĨĂůƐĞ ďĞůŝĞĨ͕ ĚĞƐƉŝƚĞ passing the Self test question at similar rates 

to comparison participants.   

If reliable, these results would present a significant challenge to Frith and 

HĂƉƉĠ͛Ɛ ;ϭϵϵϵͿ ƐƵŐŐĞƐƚŝŽŶ ƚŚĂƚ ĐŚŝůĚƌĞŶ ǁŝƚŚ ĂƵƚŝƐŵ ŚĂǀĞ ĂŶ ŝŵƉĂŝƌĞĚ ƚŚĞŽƌǇ ŽĨ ŽǁŶ 
mind.  However, in both Perner et al. (1989) and Leslie and Thaiss (1992), participants 

were asked, in the Self test question, what they had previously said was in the 

Smarties tube, rather than what they had thought was inside.  It may be that 

individuals with autism, unlike typically developing children, do not automatically 

associate what a person (including themselves) says with what they believe.  In other 

words, children with autism may have been quite able to remember what they had 

said was in the Smarties tube, especially considering their statement was made only 

approximately 30 seconds prior to the Self test question being asked.  Whether they 

represented their (false) belief about the contents of the tube is a different matter.  By 

directing children with autism to their earlier statement, Perner et al., and Leslie and 

Thaiss may have inadvertently confounded their results.  Indeed, several subsequent 

studies have observed deficits on the Smarties Self test question amongst children 

ǁŝƚŚ ĂƵƚŝƐŵ ǁŚĞŶ ƚŚĞ ƋƵĞƐƚŝŽŶ ŚĂƐ ďĞĞŶ ƉŚƌĂƐĞĚ ŝŶ ƚĞƌŵƐ ŽĨ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚ͛Ɛ ƉƌĞǀŝŽƵƐ 
thought about what was inside the box, rather than their previous statement (Baron-

Cohen, 1991, 1992; Fisher, Happé, & Dunn, 2005; Russell & Hill, 2001; Williams & 

Happé, 2009a).   

These latter studies confirm that children with autism are impaired at 

ƌĞĐŽŐŶŝƐŝŶŐ ƚŚĞŝƌ ŽǁŶ ĂƐ ǁĞůů ĂƐ ŽƚŚĞƌƐ͛ ĨĂůƐĞ ďĞůŝĞĨƐ͕ supporting Frith and Happé͛Ɛ 
(1999) contention that self-awareness of mental states is diminished in autism.  

However, even these latter studies may over-estimate the extent to which children 
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with autism can represent their own false beliefs, given that in each study participants 

with autism were asked to explicitly state their (false) belief prior to being asked the 

Self test question.  Williams & Happé (2009a) removed this potential confound by 

pretending to have cut a finger and asking participants to fetch them a plaster (band-

aid).  Participants were confronted by three different boxes, only one of which was a 

plasters box (which actually contained birthday cake candles).  By choosing to open the 

plasters box (thereby discovering the candles), rather than either of the other 

containers, participants clearly demonstrated their (false) belief that the plasters box 

contained plasters.  Having not verbalised this belief, however, success on the 

ƐƵďƐĞƋƵĞŶƚ “ĞůĨ ƚĞƐƚ ƋƵĞƐƚŝŽŶ ĐŽƵůĚ ŶŽƚ ƌĞĨůĞĐƚ ĂŶǇ ŬŝŶĚ ŽĨ ĐŽŵƉĞŶƐĂƚŽƌǇ ͚ŵĞŵŽƌǇ ĨŽƌ 
ƐƚĂƚĞŵĞŶƚ͛ ƐƚƌĂƚegy, but rather self-awareness of their false belief.  Results from this 

experiment were that children with autism were unique as a group in finding the Self 

test question from this task significantly more difficult than the Other-person test 

question.  Amongst both young (3- to 5-year-old) typically developing and learning 

disabled (intellectually impaired) comparison participants, performance on the Self 

test question was equivalent to performance on the Other-person test question.  At 

least with respect to false beliefs, therefore, children with autism appear at least as 

impaired, and probably more impaired, at recognising their own mental states as at 

recognising mental states in others (see below for further discussion).   

 

Recognising own intentions 

 

Prior to 2009, only two studies had specifically explored awareness of own intentions 

amongst children with autism.   In a study by Phillips, Baron-Cohen, and Rutter (1998), 

children with autism and well-matched comparison participants were engaged in a 

rigged shooting game, in which they shot at an intended target (some of which 

contained a prize) using an electronic gun.    After each turn, participants were asked 

whether or not the fallen target was the one they intended to hit.   Phillips et al. found 

that comparison participants were able to correctly report their prior intention to hit a 

particular target, regardless of whether their intention had been fulfilled and/or 

whether the fallen target yielded a prize or not.  In contrast, participants with autism 

tended to report a mis-hit as intentional when it resulted in a prize, but as 

unintentional when it did not.  This suggests that children with autism confuse desires 

and intentions.  When a mistake (hitting the wrong target) resulted in a desire (for a 

prize) being satisfied, then the action was judged as intentional.  When a mistake did 

not satisfy such a desire, however, then the action was judged as unintentional.  As 

such, Phillips et al͛͘Ɛ ƌĞƐƵůƚƐ ƐƵŐŐĞƐƚ ƚŚĂƚ children with autism are impaired at 

representing their own intentions. 

However, Russell and Hill (2001, Experiment 2) failed to replicate Phillips et al. 

(1998).  One potential reason for this is that different instructions were given to 

participants in each study.  In the Phillips et al. study children were asked to choose 

which target they intended to hit.  Children were then given a coloured card, 

corresponding to the colour of their chosen target͕ ŝŶ ŽƌĚĞƌ ƚŽ ͞ƌĞŵŝŶĚ͟ them which 

ƚĂƌŐĞƚ ƚŚĞǇ ŚĂĚ ĐŚŽƐĞŶ͘  IŶ ‘ƵƐƐĞůů ĂŶĚ Hŝůů͛Ɛ ƐƚƵĚǇ͕ the experimenter chose the target 

for the child, again providing a reminder in the form of a coloured card.  By choosing 

the target for the child, however, the pragmatics of the task may have been altered in 

relevant ways.  When participants were subsequently asked the test questions, 

involving what they had meant to hit, there may have been some confusion, given that 
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ƚŚĞ ŝŶƚĞŶƚŝŽŶ ƚŽ Śŝƚ ƚŚĞ ĚĞƐŝŐŶĂƚĞĚ ƚĂƌŐĞƚ ǁĂƐ ĂƐ ŵƵĐŚ Ă ƉƌŽĚƵĐƚ ŽĨ ƚŚĞ ĞǆƉĞƌŝŵĞŶƚĞƌ͛Ɛ 
desire as the deliberate will of the participant.    

In another experiment, Russell and Hill (2001, Experiment 3) gave participants 

with autism, as well as age- and ability-matched comparison participants, a 

͞transparent intentions͟ task.   In this task, participants were asked to complete a 

drawing on a transparency (like those used with overhead projectors) of, for example, 

a boy with a missing ear.  Unknown to the child, a second transparency with a 

different, unfinished drawing (e.g., of a cup with a missing handle) was laid in precise 

alignment on top of the first transparency (with the drawing of the boy), which they 

intended to complete.  Therefore, the child ended up unintentionally finishing off the 

top drawing (i.e., drawing a handle on a cup) rather than the bottom drawing.  When 

their mistake was revealed, children were asked both what they had meant to draw 

and what they had thought they were drawing during their action.  Russell et al. also 

included an Other-person condition in which children observed a glove puppet 

performing the same actions and making the same errors.   

Results from Russell and Hill (2001, Experiment 3) indicated that, in all but one 

condition, children with autism performed as well as comparison participants on the 

transparent intentions task.  This led Russell and Hill to conclude that, overall, children 

with autism were not significantly impaired at recognising their own intentions (or 

ŽƚŚĞƌƐ͛Ϳ ŝŶƚĞŶƚŝŽŶƐ͘  However, there are several potential concerns about the design of 

their experiment, which suggest that the results should be interpreted cautiously.  For 

example, Russell and Hill adopted a repeated measures design in which the Self and 

Other conditions of the task were counterbalanced across participants.  This somewhat 

counterintuitive design resulted in some children receiving the Other-person condition 

first.  When subsequently undertaking the Self condition of the task, these children 

must have approached the procedure in the knowledge that they were being tricked, 

because they had already observed the crucial experimental manipulation (that there 

were really two transparencies even though there only appeared to be one) in the 

Other-person condition.  The whole nature of the task appears to be quite different for 

children under these conditions and could well have confounded results (for a 

discussion of other potential confounds, see Williams & Happé, 2009b).  Indeed, when 

Williams and Happé (2009b, Experiment 2) eliminated these potential confounds, 

participants with autism were significantly less likely than age- and ability-matched 

comparison participants to correctly report mistaken actions (by self or others) as 

unintended.  Indeed, the poor performance of children with autism on the transparent 

intentions task was significantly associated with their comparable difficulties on a 

series of false belief tasks (although not independently of verbal intelligence).  

Finally, Williams & Happé (2009b, Experiment 1) assessed the extent to which 

children with autism represent their own intentions, using a different methodology.  

ParticipĂŶƚƐ ǁŝƚŚ ĂŶĚ ǁŝƚŚŽƵƚ ĂƵƚŝƐŵ ǁĞƌĞ ŐŝǀĞŶ Ă ͚ŬŶĞĞ-ũĞƌŬ ƚĂƐŬ͕͛ ŝŶ ǁŚŝĐŚ Ă knee 

reflex was elicited in the participant, who was then asked if they had intended to move 

ƚŚĞŝƌ ůĞŐ͘  PĞƌŶĞƌ ;ϭϵϵϭͿ ƐƉĞĐƵůĂƚĞĚ ƚŚĂƚ ƚŽ ĐŽƌƌĞĐƚůǇ ƌĞĐŽŐŶŝƐĞ ŽŶĞ͛Ɛ own reflexes as 

unintentional, one requires a (meta-representational) ToM.  In support of this, Lang 

and Perner (2002) found that the performance of young typically developing children 

on a false belief task was highly correlated with performance on the knee-jerk task, 

even after the influences of age and verbal ability were controlled.  In their study, 

Williams and Happé found that children with autism performed significantly less well 

than age- and ability-matched comparison participants on this knee-jerk task.  Relative 
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to these learning disabled comparison participants, the children with autism were 

much more likely to report incorrectly that their reflex movement had been under 

their intentional control.  Furthermore, their performance on this task was associated 

significantly with their performance on false belief tasks, independent of the effects of 

age and verbal ability.  These results support the view that individuals with autism 

have diminished awareness of their own intentions and that this diminution is directly 

relaƚĞĚ ƚŽ ƚŚĞŝƌ ŝŵƉĂŝƌŵĞŶƚƐ ŝŶ ƌĞĐŽŐŶŝƐŝŶŐ ŽƚŚĞƌƐ͛ ŵĞŶƚĂů ƐƚĂƚĞƐ. 

 

Recognising own knowledge/ignorance 

 

Although several studies have explored the extent to which children with autism 

ƌĞƉƌĞƐĞŶƚ ŽƚŚĞƌƐ͛ ƐƚĂƚĞƐ ŽĨ ŬŶŽǁůĞĚŐĞ ;see Lind & Bowler, in press), only two studies 

have explored awareness of own knowledge.  In a study by Perner et al. (1989), each 

participant was paired with a confederate and shown a series of boxes.  The 

experimenter informed both parties that each box contained a different object.  Then, 

for each box in turn, the experimenter allowed either the participant or the 

confederate look inside.  After one of the two parties had been shown the contents of 

the box, the participant was asked the critical test questions regarding whether a) they 

knew what was inside the box (Self test question) and b) the confederate knew what 

was inside (Other-person test question).  Of course, the correct answer to each of 

these questions depended on who had been given visual access to the contents.  If 

only the participant had seen inside, then they would know the contents, but the 

confederate would be ignorant.  Conversely, if only the confederate had seen inside, 

then they would know the contents, but the participant would be ignorant. 

Perner et al. (1989) found that participants with autism were significantly 

impaired on each of these test questions.  Unlike comparison participants who were 

ƋƵŝƚĞ ĂĐĐƵƌĂƚĞ Ăƚ ũƵĚŐŝŶŐ ƚŚĞŝƌ ŽǁŶ ĂŶĚ ƚŚĞ ĐŽŶĨĞĚĞƌĂƚĞ͛Ɛ ƐƚĂƚĞ ŽĨ ŬŶŽǁůĞĚŐĞ Žƌ 
ignorance, children with autism tended to over-estimate the knowledge of both self 

and other, answering that a person knew what was inside the box even though they 

had not had visual access to the contents.   

Unlike Perner et al. (1989), Kazak, Collis, and Lewis (1997) did not find 

significant differences between participants with and without autism on a task 

assessing understanding of the distinction between knowing and guessing.  However, 

this was mainly due to the poor performance of comparison participants, rather than 

the successful performance of the participants with autism.  Both participants with 

DŽǁŶ͛s syndrome and typically developing 4-year-old participants performed at levels 

significantly below chance.  Such poor performance is out of keeping with their 

typically good performance on standard tests of ToM, including those assessing 

awareness of states of knowledge (e.g., Baron-Cohen & Goodhart, 1994).  As such, it is 

debateable whether the task used by Kazak et al. was suitable for assessing this kind of 

understanding. 

 

Autobiographical accounts: a controversial indicator of theory of own mind 

 

In their discussion of self-consciousness/theory of own mind in autism, Frith and 

Happé (1999) relied heavily on the first-person accounts of high-functioning adults 

with autism.  The intelligent and eloquent autobiographies provided by these 

individuals have undoubtedly given us a unique ŝŶƐŝŐŚƚ ŝŶƚŽ ͚ǁŚĂƚ ŝƚ ŝƐ ůŝŬĞ͛ ƚŽ ŚĂǀĞ 
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autism.  Frith and Happé used these reports to highlight what, to them, seemed to 

indicate an atypical form of inner experience amongst people with autism.   However, 

these self-reports have been used by others as evidence that self-awareness of mental 

states is intact in autism.  Nichols and Stich (2003, p.187) give three examples of 

autobiographical comments from adults with Asperger syndrome, of which two are 

reproduced below: 

 

͞I ĚŝĚŶ͛ƚ talk until I was almost five, you know.  Before I started talking I noticed 

a lot of things, and now when I tell my mother she is amazed I remember 

them͙͟ ;ƌĞƉŽƌƚĞĚ ŝŶ DĞǁĞǇ͕ ϭϵϵϭ͕ Ɖ͘ϮϬϰͿ͘ 
 

͙͞ One day my mother wanted me to wear a hat when we were in the car.  I 

logically thought to myself that the only way I could tell her that I did not want 

ƚŽ ǁĞĂƌ ƚŚĞ ŚĂƚ ǁĂƐ ƚŽ ƐĐƌĞĂŵ ĂŶĚ ƚŚƌŽǁ ŝƚ ŽŶ ƚŚĞ ĐĂƌ ĨůŽŽƌ͟ ;GƌĂŶĚŝŶ͕ ϭϵϴϰ͕ 
p.145).  

 

In response to these descriptions, Nichols and Stich (2003, p.187Ϳ ĂŐƵĞ ƚŚĂƚ ͞ŝĨ ƚŚĞƐĞ 
recollections are accurate, then these individuals must have been aware of their own 

mental states even though, at the time in question, they could not reliably attribute 

beliefs to othĞƌƐ͘͟  “ŝŵŝůĂƌůǇ͕ MĐGĞĞƌ ;ϮϬϬϰ͕ Ɖ͘ϮϯϵͿ ĂƌŐƵĞƐ ƚŚĂƚ͕ ͞ŝƚ ƐĞĞŵƐ ĚŽǁŶƌŝŐŚƚ 
implausible to suggest that any group of people who can write as vividly and 

consistently about their own sensory experiences could really be missing a mechanism 

that purportedly makes ƐƵĐŚ ĞǆƉĞƌŝĞŶĐĞƐ ĂǀĂŝůĂďůĞ ƚŽ ƚŚĞŵ ĂƐ ĞǆƉĞƌŝĞŶĐŝŶŐ ƐƵďũĞĐƚƐ͘͟ 

 So, do the autobiographies of really show that individuals with autism have a 

good grasp of their own mental states?  Well, there are several issues to be borne in 

mind when considering this issue.  FŝƌƐƚůǇ͕ ƚŚĞ ŝŵƉĂŝƌŵĞŶƚ ŝŶ ƌĞĂĚŝŶŐ ŽƚŚĞƌƐ͛ ŵŝŶĚƐ 
amongst individuals with autism is not taken by any researcher in the field as being an 

all-or-nothing deficit.  Certainly, these autobiographers have some understanding of 

the minds of other people, even if this understanding is diminished relative to their 

typical peers, and/or if this understanding has been acquired through an atypical 

developmental process and is based on compensatory mechanisms (e.g., Hermelin & 

O͛CŽŶŶŽƌ, 1985).  Therefore, the fact that high-functioning adults with autism can 

report on their own mental states at all is not a challenge for the theorist who 

ŵĂŝŶƚĂŝŶƐ ƚŚĂƚ ƌĞĐŽŐŶŝƐŝŶŐ ŽŶĞ͛Ɛ ŽǁŶ ŵĞŶƚĂů ƐƚĂƚĞƐ ƌĞůŝĞƐ ŽŶ ƚŚĞ ƐĂŵĞ 
ŵĞĐŚĂŶŝƐŵͬƉƌŽĐĞƐƐ ĂƐ ƌĞĂĚŝŶŐ ŽƚŚĞƌƐ͛ ŵŝŶĚƐ͘   
 The second and more controversial issue concerns the fact that self-reports 

offered by individuals with autism only challenge the notion that this disorder involves 

a diminished theory of own mind if those reports are accurate (Happé, 1991).  When 

considering self-reported memories, it is essential to distinguish between those 

memories which are episodically remembered and those which are semantically 

known.  Episodic memory is associated with consciously remembering personally-

experienced events, whereas semantic memory is concerned with factual information.   

Caution must be exercised when attributing to people with autism memory processes 

of the episodic kind.  I may know that a particular event has happened to me in the 

past, and hence report details of the event quite accurately, without actually 

remembering ƚŚĞ ĞǀĞŶƚ͘  OŶůǇ ƚŚŝƐ ůĂƚƚĞƌ ŬŝŶĚ ŽĨ ͚ƌĞŵĞŵďĞƌŝŶŐ͛ ŝƐ ƚŚŽƵŐŚƚ ƚŽ involve 

the kind of self-ĂǁĂƌĞŶĞƐƐ͕ Žƌ ͚ĂƵƚŽŶŽĞƚŝĐ͛ ;ƐĞůĨ-knowing) consciousness, at issue here 

(e.g., Perner, 2000).   
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In fact, there is substantial evidence to indicate a selective diminution in 

episodic remembering and increased reliance on semantic knowing amongst 

individuals with autism, including high-functioning adults (e.g., Bowler, Gardiner, & 

Gaigg, 2007; Lind & Bowler, in press).  Perhaps this selective difficulty explains a 

remarkable finding from a study of self-understanding amongst children and 

adolescents with autism, by Lee and Hobson (1998).  Lee and Hobson found that a 

substantial proportion of the participants with autism, but no comparison child, 

ƐƉŽŶƚĂŶĞŽƵƐůǇ ĚĞƐĐƌŝďĞĚ ͚ƌĞĐŽůůĞĐƚŝŽŶƐ͛ ŽĨ ƚŚĞŝƌ ŽǁŶ ďŝƌƚŚ͘  Importantly, Hobson 

(personal communication) reports that these recollections were as vivid and 

descriptive as their other personal recollections.  The phenomenon of childhood 

amnesia, which concerns the fact that the vast majority of typical adults do not recall 

events which happened prior their fourth birthday, suggests that any ŵĞŵŽƌǇ ŽĨ ŽŶĞ͛Ɛ 
birth (or of early life, per se) is most likely the result of confabulation. 

On the other hand, Lyons and Fitzgerald (2005) argue that early 

autobiographical episodic memories reported by some people with autism are 

accurate and should be considered a savant talent.  They suggest that a strong bias 

toward local perceptual/cognitive processing, as predicted by weak central coherence 

theory (Happé & Frith, 2006), and associated neural under-connectivity (Just et al., 

2004), could support precociously early memory development.  There are several 

reasons to be suspicious of Lyon and FitzgeraůĚ͛Ɛ ƐƵŐŐĞƐƚŝŽŶ, however.   Schacter and 

Tulving (1994, p.28, emphasis added) provide a classic definition of episodic 

remembering ĂƐ ĐŽŶƐŝƐƚŝŶŐ ŽĨ ͞ŵƵůƚŝĨĞĂƚƵƌĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶƐ ŝŶ ǁŚŝĐŚ numerous kinds 

of information ʹ spatial, temporal, contextual, and so forth ʹ are bound together with 

ƚŚĞ ŝŶĚŝǀŝĚƵĂů͛Ɛ ĂǁĂƌĞŶĞƐƐ ŽĨ ƉĞƌƐŽŶĂů ĞǆƉĞƌŝĞŶĐĞƐ ŝŶ ƐƵďũĞĐƚŝǀĞ ƚŝŵĞ.͟  It is counter-

intuitive to suggest that weak central coherence/functional under-connectivity would 

ĞŶŚĂŶĐĞ ŽŶĞ͛Ɛ ĂďŝůŝƚǇ ƚŽ ďŝŶĚ ƚŽŐĞƚŚĞƌ ƐƵĐŚ ĨĞĂƚƵƌĞs into a coherent representation.  

Quite the opposite, a difficulty with binding together diverse elements of events could 

plausibly account for the widely acknowledged deficit in episodic memory amongst 

individuals with autism (Bowler, Gaigg, & Lind, in press) 

The point here is that, without empirical confirmation, we need to be cautious 

about self-reported memories of early mental state understanding made by individuals 

with a disorder that is known to be associated with impairments in theory of mind and 

episodic memory.  In this regard, Bruck, London, Landa, and Goodman (2007) assessed 

the ability of children with and without ASD to recall events from their lives (with 

reliability of reports being established through parental report)One important study, 

which may bear upon this issue, was conducted by Bruck, London, Landa, and 

Goodman (2007).  In this study, children with and without autism were asked to recall 

events from their life (with reliability of reports being established through parental 

report) and also details of a staged event that the children had witnessed several days 

previously.  Bruck et al. found that, for each event that participants were asked about, 

children with autism produced significantly fewer utterances that were confirmed by 

their parents, indicating reduced levels of episodic remembering.  However, in general, 

children with autism did not produce significantly more utterances that were 

͞ƵŶĐŽŶĨŝƌŵĞĚ͟ ďǇ Žƌ ͞ŝŶĐŽŶƐŝƐƚĞŶƚ͟ ǁŝƚŚ ƉĂƌĞŶƚĂů ƌĞƉŽƌƚ͘  TŚŝƐ ůĞĚ BƌŝĐŬ Ğƚ Ăů͘ ƚŽ 
conclude that children with autism were no more likely than children without autism 

to produce confabulated memories.   

In response to this conclusion, however, two points need to be made.  Firstly, 

ĞǀĞŶ ŝĨ BƌƵĐŬ Ğƚ Ăů͛͘Ɛ ;ϮϬϬϳͿ ĨŝŶĚŝŶŐƐ ĂƌĞ ĂĐĐƵƌĂƚĞ͕ ƚŚŝƐ ǁŽƵůĚ ŶŽƚ Ɛhow that individuals 



 9 

with autism can accurately recall the mental states that they experienced early in life.  

Secondly, there were, in fact, several indicators that children with autism were more 

prone to confabulation than comparison participants.  Hence, children with autism 

were significantly more likely than comparison to incorrectly report that they had 

ĞǆƉĞƌŝĞŶĐĞĚ Ă ͞ƐŝůůǇ ĞǀĞŶƚ͕͟ ƐƵĐŚ ĂƐ ͞ŚĞůƉ΀ŝŶŐ΁ Ă ůĂĚǇ ĨŝŶĚ Ă ŵŽŶŬĞǇ ŝŶ ƚŚĞ ƉĂƌŬ͟ (p.79).  

Indeed, 31% of participants with autism, but only 8% of comparison participants falsely 

claimed to have experienced at least one such an event.   Similarly, participants with 

autism were significantly more likely than comparison participants to falsely report 

details from the staged event that not actually occurred.   Bruck et al. interpret the 

latter finding in terms of reduced episodic memory in autism, such that participants 

ǁŝƚŚ ĂƵƚŝƐŵ ͞ĐŽƵůĚ ŶŽƚ ĐŽŶƐŝƐƚĞŶƚůǇ ƌĞŵĞŵďĞƌ ǁŚŝĐŚ ĞǀĞŶƚƐ ŚĂĚ ŽĐĐƵƌƌĞĚ ĂŶĚ ǁŚŝĐŚ 
ŽŶĞƐ ŚĂĚ ŶŽƚ͟ ;Ɖ͘ϵϬͿ͘  Therefore, Bruck et al. seem to acknowledge the possibility that, 

in at least some circumstances, a reduction in episodic memory could result in 

increased levels of confabulation.   

The most important thing to note from all of this is that we should be cautious 

about any ŝŶĚŝǀŝĚƵĂů͛Ɛ ŵĞŵŽƌŝes that include details of skills or capacities that the 

individual would not have possessed at the time of the original event, even if they 

ƉŽƐƐĞƐƐ ƚŚŽƐĞ ƐŬŝůůƐ Ăƚ ƚŚĞ ƚŝŵĞ ŽĨ ͚ƌĞŵĞŵďĞƌŝŶŐ͛/reporting.  As such, the reports by 

individuals with autism of early self-awareness of mental states should not be 

considered prima facie evidence against the idea that autism involves a diminished 

theory of own mind.   

 

Awareness of the Bodily Self 

 

Recognising ŽŶĞ͛Ɛ own body  

  

For many, the litmus test of bodily self-awareness is the mirror self recognition task 

(e.g., Amsterdam, 1972).  In the classic procedure, the experimenter surreptitiously 

places coloured, odourless pigment on the nose of the participant.  The individual is 

then shown their reflection in a mirror, and their reactions to the image are assessed.  

Touching the nose is usually used as the criteria for ascribing objective, reflexive 

ĂǁĂƌĞŶĞƐƐ ŽĨ ŽŶĞ͛Ɛ ŽǁŶ ďŽĚǇ͘  The reasoning here is that the individual must possess 

knowledge both of how their face typically looks and of how this differs from their 

current appearance ʹ ƚŚĞǇ ŵƵƐƚ ŚĂǀĞ Ă ͚ďŽĚǇ ƐĐŚĞŵĂ Žƌ ŽǁŶ ďŽĚǇ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ƚŚĂƚ 
ŝƐ ŵĂƉƉĞĚ ŽŶƚŽ ǁŚĂƚ ŝƐ ƐĞĞŶ ŝŶ ƚŚĞ ŵŝƌƌŽƌ͛ ;‘ŽĐŚĂƚ͕ ϮϬϬϯ͕ Ɖ͘ϳϮϲͿ͘  Mirror self-

recognition has been used to assess objective self-awareness (of own body) in animals 

(e.g., Gallup, 1982), and in human infants, where it is first observed between the ages 

of 15 and 24 months of age (e.g., Lewis & Brooks-Gunn, 1979). 

 According to Lewis (2003), mirror self-recognition has the same 

representational underpinnings as required for awareness of the psychological self.  

According to Lewis, mirror self-recognition demonstrates a level of self-awareness that 

͞ŝŶǀŽůǀĞƐ ĞǆƉůŝĐŝƚ ĐŽŶƐĐŝŽƵƐŶĞƐƐ ĂŶĚ ƐĞůĨ-referential behaviour.  It is based on the 

ŵĞŶƚĂů ƐƚĂƚĞ ŽĨ ŵĞ ĂŶĚ ĂůůŽǁƐ ĨŽƌ ƚŚĞ ĐĂƉĂĐŝƚǇ ƚŽ ƌĞĨůĞĐƚ ŽŶ ŽŶĞ͛Ɛ ƐĞůĨ ĂŶĚ ƚŽ ƌĞĨůĞĐƚ ŽŶ 
what one knows.  This mental state is a metaƌĞƉƌĞƐĞŶƚĂƚŝŽŶ͘͟ ;Ɖ͘ϭϭϴ, emphasis added)  

In support of this suggestion, Lewis points to findings by Lewis and Ramsey (2004) that 

show mirror self-recognition to be closely associated with personal pronoun use and 

pretend play amongst young typically developing children.   
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For various reasons, both personal pronoun use and pretend play have been 

taken as indicators of awareness of the psychological self.  According to Bruner (1975), 

the appropriate use of personal pronouns indicates awareness of the respective roles 

that each partner has in discourse settings.  Because pronouns, unlike proper names, 

constantly shift according to who is speaking ʹ I Ăŵ ͚ŵĞ͛ ƚŽ ŵĞ ĂŶĚ ǇŽƵ ĂƌĞ ͚ǇŽƵ͛ ƚŽ 
ŵĞ͕ ďƵƚ I Ăŵ ͚ǇŽƵ͛ ƚŽ ǇŽƵ ĂŶĚ ǇŽƵ ĂƌĞ ͚ŵĞ͛ ƚŽ ǇŽƵ ʹ ŽŶůǇ ͚ŶŽŶ-ĞŐŽĐĞŶƚƌŝĐ͛ who are 

aware of themselves in relation to others individuals can use them appropriately 

(Bates, 1980).  According to Leslie (1987), pretend play involves an ĂǁĂƌĞŶĞƐƐ ŽĨ ŽŶĞ͛Ɛ 
own ŵĞŶƚĂů ƐƚĂƚĞ ŽĨ ƉƌĞƚĞŶĚŝŶŐ ;Ğ͘Ő͕͘ ͞ƚŚŝƐ ďĂŶĂŶĂ ŝƐ Ă ƚĞůĞƉŚŽŶĞ͟Ϳ ĂƐ ƐĞƉĂƌĂƚĞ 
;͚ĚĞĐŽƵƉůĞĚ͛Ϳ ĨƌŽŵ ŽŶĞ͛Ɛ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ŽĨ ƌĞĂůŝƚǇ ;͞ƚŚŝƐ ďĂŶĂŶĂ ŝƐ Ă ďĂŶĂŶĂ͟Ϳ͘  LĞƐůŝĞ 
argues that such awareness is necessary to avoid the problem of representational 

abuse, whereby children could become confused when the use of object does not 

ĐŽŶĨŽƌŵ ƚŽ ƚŚĞ ŽďũĞĐƚ͛Ɛ ůŝƚĞƌĂů ŵĞĂŶŝŶŐ͘   
 AůƚŚŽƵŐŚ ŝƚ ŝƐ ŶŽƚ Ăƚ Ăůů ĐůĞĂƌ ǁŚǇ ƌĞĐŽŐŶŝƐŝŶŐ ŽŶĞ͛Ɛ body in a mirror should 

constituƚĞ ĞǀŝĚĞŶĐĞ ĨŽƌ ƚŚĞ ĂĚĚŝƚŝŽŶĂů ƌĞĐŽŐŶŝƚŝŽŶ ŽĨ ŽŶĞ͛Ɛ mental ƐƚĂƚĞƐ͕ LĞǁŝƐ͛ ;ϮϬϬϯͿ 
theory is directly testable, particularly by exploring the case of self-awareness in 

autism.  The extensive evidence, described above, that children with autism have 

diminished awareness of their own mental states should lead to the prediction that 

they will similarly show diminished awareness of their own physical selves, as 

demonstrated by a deficit in mirror self-recognition.  To date, four studies have 

explored mirror self-recognition amongst children with autism (Dawson & McKissick, 

1984; Ferrari & Matthews, 1983; Neuman & Hill, 1978; Spiker & Ricks, 1984).  These 

studies have yielded a consistent pattern of results, with an average of 74% of children 

with autism successfully recognising their own mirror image, across the four studies.   

The difficulty with drawing absolute conclusions from these studies is that none 

included age- and mental age-matched comparison children with whom the 

recognition performance of the children with autism could be compared.  Nonetheless, 

from the available evidence it can be reasonably assumed (although not categorically 

concluded) that mirror self-recognition is present amongst children with autism who 

reach an appropriate developmental level.  Hence, those children with autism in 

FĞƌƌĂƌŝ ĂŶĚ MĂƚƚŚĞǁ͛Ɛ ƐƚƵĚǇ ǁŚŽ ĨĂŝůĞĚ ƚŚĞ ŵŝƌƌŽƌ ƐĞůĨ-recognition task had an average 

mental age of 22 months, which is within the developmental window when typically 

developing children fail the task (i.e., up to 24 months).  This led Ferrari and Matthews 

;Ɖ͘ϯϮϮͿ ƚŽ ĐŽŶĐůƵĚĞ ƚŚĂƚ ͞ĞǀĞŶ ǁŚĞŶ ĂƵƚŝƐƚŝĐ ĐŚŝůĚƌĞŶ ĨĂŝů ƚŽ ƌĞĐŽŐŶŝƐĞ ƚŚĞŝƌ ƐĞůĨ-

images, this failure cannot be taken as evidence for a syndrome-specific deficit, but 

instead is a reflection of a general developmĞŶƚĂů ĚĞůĂǇ͘͟  “ƵƉƉŽƌƚŝŶŐ ƚŚŝƐ ĐŽŶĐůƵƐŝŽŶ͕ 
Dawson and McKissick found that the only two (of 15) children with autism who failed 

mirror self-recognition in their study, were also the only two children who failed to 

display stage V/VI object permanence.  Froŵ ƚŚŝƐ͕ ƚŚĞǇ ĂƌŐƵĞĚ ƚŚĂƚ ͞ǁŚĞŶ ĂŶ 
impairment in self-recognition is exhibited by an autistic child, it is a function of global 

ŵĞŶƚĂů ƌĞƚĂƌĚĂƚŝŽŶ͕ ŶŽƚ Ă ƐƉĞĐŝĨŝĐ ĨĞĂƚƵƌĞ ŽĨ ĂƵƚŝƐŵ͘͟ ;Ɖ͘ϯϵϮͿ 
What is so striking about the results of each of these studies is how successful 

mirror self-recognition stands in direct contrast to the severe social and intellectual 

deficits observed in the children with autism.  The fact that severely learning disabled 

children with autism are capable of mirror self-recognition (at least from a mental age 

of 38 months, which was the average mental age of the self-recognisers in Ferrari and 

MĂƚƚŚĞǁ͛Ɛ ϭϵϴϯ ƐƚƵĚǇͿ ŝƐ ƌĞŵĂƌŬĂďůĞ͕ ĂŶĚ ŽƵƚ ŽĨ ŬĞĞƉŝŶŐ ǁŝƚŚ ƚŚĞŝƌ ƐĞǀĞƌĞ TŽM 
difficulties. 
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 Two studies have also assessed children with autism on an extension of the 

mirror self-recognition paradigm.  In the typical version of the delayed video self-

recognition paradigm, the experimenter is filmed surreptitiously placing a large sticker 

ŽŶ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚ͛Ɛ ŚĞĂĚ͕ ĚƵƌŝŶŐ Ă ĚŝƐƚƌĂĐƚŽƌ ƚĂƐŬ͘  TŚĞ Ɛƚŝcker remains on the 

ƉĂƌƚŝĐŝƉĂŶƚ͛Ɛ ŚĞĂĚ ĨŽƌ Ă ƉĞƌŝŽĚ ŽĨ ƚŚƌĞĞ ŵŝŶƵƚĞƐ͕ ĂĨƚĞƌ ǁŚŝĐŚ ƚŝŵĞ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚ ǀŝĞǁƐ 
the original video recording of the sticker placement.  Reaching up to remove the 

ƐƚŝĐŬĞƌ ĨƌŽŵ ŽŶĞ͛Ɛ ŚĞĂĚ ĂĨƚĞƌ ǀŝĞǁŝŶŐ ƚŚŝƐ ƌĞĐŽƌĚŝŶŐ ŝƐ ƚĂŬĞŶ ƚŽ indicate the possession 

of a temporally extended self-representation.  The logic here is that only if the 

participant recognises that the individual in the recording of this earlier event is the 

same individual watching the recording in the present will they recognise that the 

sticker is on their head here and now, and hence reach up to remove it.  In typical 

development, this task is passed from around 4 years of age (Povinelli, Landau, & 

Perilloux, 1996).  However, highlighting that this task measures awaƌĞŶĞƐƐ ŽĨ ŽŶĞ͛Ɛ 
ƚĞŵƉŽƌĂůůǇ ĞǆƚĞŶĚĞĚ ƉŚǇƐŝĐĂů ƐĞůĨ ĂŶĚ ŶŽƚ ŽŶĞ͛Ɛ ĞǆƚĞŶĚĞĚ thinking, success on this task 

is not significantly associated with performance on traditional ToM tasks (Suddendorf, 

1999; Zelazo, Sommerville, & Nichols, 1999). 

 Lind and Bowler (2009) found that, amongst participants who displayed live 

video self-recognition (which 95% of all participants did), 93% (n = 25) of participants 

with autism and 100% (n = 30) of age- and ability-matched comparison participants 

passed the delayed video self-recognition task.  These results are also reported by 

Nielsen, Suddendorf, & Dissanayake (2006) who used the same task with high-

functioning children with autism.  It should be noted that the average mental age of 

the participants with autism in Lind and BŽǁůĞƌ͛Ɛ ƐƚƵĚǇ ǁĂƐ ϲ͘ϭϴ ǇĞĂƌƐ͕ ǁŚŝĐŚ ŝƐ ƐŽŵĞ 
two years above the chronological age at which typically developing children pass the 

delayed self-recognition task.  Hence, like with studies of mirror self-recognition, 

absolute conclusions about whether delayed video self-recognition is impaired 

amongst children with autism are not possible to draw.  However, two important 

points need to be made, in this regard.  Firstly, Lind (personal communication) has 

confirmed that amongst the six children with autism froŵ LŝŶĚ ĂŶĚ BŽǁůĞƌ͛Ɛ ƐƚƵĚǇ ǁŚŽ 
had verbal mental ages below 4.5 years (and who passed live video self-recognition), 

five passed the delayed video self-recognition task.  Hence, the vast majority of 

children with autism succeed on this task by the time they reach the developmental 

level at which typically developing children recognise their delayed video image.   

Secondly, wŚĂƚ ŝƐ ƉĂƌƚŝĐƵůĂƌůǇ ƐƚƌŝŬŝŶŐ ĂďŽƵƚ LŝŶĚ ĂŶĚ BŽǁůĞƌ͛Ɛ ĨŝŶĚŝŶŐƐ ŝƐ ƚŚĂƚ 
successful performance amongst the children with autism on the delayed video task 

stood in contrast to both their poor performance on an unexpected contents false 

belief task and to their significantly reduced propensity to use personal pronouns 

;͚ŵĞ͛Ϳ ǁŚĞŶ ůĂďĞůůŝŶŐ ƚŚĞŝƌ ǀŝĚĞŽ ŝŵĂŐĞ͘  Therefore, contrary to LĞǁŝƐ͛ ;ϮϬϬϯ) theory 

that awareness of the physical self and awareness of the psychological self each 

depend on the same underlying representational system, these findings suggest that 

each is underpinned by its own dedicated system, only one of which is impaired in 

autism.  Individuals with autism appear to possess a coherent representation of their 

own bodies (even across time), but nonetheless fail to recognise aspects of their 

psychological selves.   

 

Recognising own agency 
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Another important aspect of physical self-awareness concerns the ability to monitor 

ŽŶĞ͛Ɛ ŽǁŶ ĂĐƚŝŽŶƐ͘  Russell and Hill (2001, p.317) define action ŵŽŶŝƚŽƌŝŶŐ ĂƐ͕ ͞ƚŚĞ 
mechanisms that ensure that agents know, without self-observation, (a) for which 

changes in perceptual input they are responsible and (b) what they are currently 

ĞŶŐĂŐĞĚ ŝŶ ĚŽŝŶŐ͘͟  EĨĨĞĐƚŝǀĞ ĂĐƚŝŽŶ ŵŽŶŝƚŽƌŝŶŐ ƚŚĞƌĞĨŽƌĞ ĂůůŽǁƐ ĂŶ ŝŶĚŝǀŝĚƵĂů ƚŽ 
ĚŝƐƚŝŶŐƵŝƐŚ ďĞƚǁĞĞŶ ͚ƐĞůĨ-ĐĂƵƐĞĚ͛ ĂŶĚ ͚ǁŽƌůĚ-ĐĂƵƐĞĚ͛ ĐŚĂŶŐĞƐ ŝŶ ĞǆƉĞƌŝĞŶĐĞ ĂŶĚ ŚĞŶĐĞ͕ 
ŝŶ ‘ƵƐƐĞůů͛Ɛ (1996) theory, gives rise to an experience of agency.  This process is widely 

ƚŚŽƵŐŚƚ ƚŽ ŝŶǀŽůǀĞ ŐĞŶĞƌĂƚŝŶŐ Ă ǀŝƐƵĂů ;͚ĞĨĨĞƌĞŶĐĞ͛Ϳ ĐŽƉǇ ŽĨ Ă ŵŽƚŽƌ ŝŶƚĞŶƚŝŽŶ ĨŽƌ ĂĐƚŝŽŶ 
ĂŶĚ ƚŚĞŶ ŵŽŶŝƚŽƌŝŶŐ ƚŚŝƐ ĐŽƉǇ ŝŶ ƌĞůĂƚŝŽŶ ƚŽ ƚŚĞ ƐĞŶƐŽƌǇ ĐŽŶƐĞƋƵĞŶĐĞƐ ŽĨ ŽŶĞ͛Ɛ ĂĐƚŝŽŶ 
(e.g., Wolpert, Ghahramani, & Jordan, 1995).   

Recently, Williams and Happé (2009c) explored action-monitoring amongst 

children with autism, using a task based on that used by Russell and Hill (2001) who 

found no significant differences between children with and without autism.  In this 

task, participants needed to judge which one of several coloured squares on a 

computer screen was under their intentional control (through movements of the 

ŵŽƵƐĞͿ ĂŶĚ ǁŚŝĐŚ ͚ĚŝƐƚƌĂĐƚŽƌ͛ squares were under the control of the computer.  

Hence, every time participants moved the mouse, all of the squares began moving, but 

only one of the squares moved directly ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚ͛Ɛ 
movements.  All of the other squares moved randomly, being controlled directly by the 

computer.  So as to ensure that participants could not solve this task through self-

observation (i.e., by visually comparing the movements of their hand with the 

movements of the squares on the screen), their hand was located inside a box while 

they were moving the mouse.  Therefore, recognising which square the participant was 

responsible for moving required them to monitor their own efference copy and 

compare this to the visual input from the computer screen (i.e., to detect their own 

agency).    

This aspect of the task was similar to the task employed by Russell and Hill 

(2001), except that Williams and Happé͛s (2009c) version was much more incremental 

in terms of difficulty (i.e., the number of distractor squares and the degree to which 

the target square could move relative to the distractor squares), so as to avoid both 

ĨůŽŽƌ ĂŶĚ ĐĞŝůŝŶŐ ůĞǀĞůƐ ŽĨ ƉĞƌĨŽƌŵĂŶĐĞ͘  IŶ ‘ƵƐƐĞůů ĂŶĚ Hŝůů͛Ɛ ƐƚƵĚǇ͕ ƚŚĞ ŵĂũŽƌŝƚǇ ŽĨ 
participants performed at either floor or ceiling levels, leaving such little variation in 

performance that a difference between the groups in action-monitoring ability would 

have been difficult to detect even if it existed.   

There was another way in which the study design employed by Williams and 

Happé (2009c) critically differed from the design implemented by Russell and Hill 

(2001): In WilůŝĂŵƐ ĂŶĚ HĂƉƉĞ͛Ɛ ƐƚƵĚǇ͕ Ɖarticipants also completed an Other-person 

condition in which their hand was located on a mouse, as in the Self condition, but this 

time the experimenter (having placed his hand in the other end of the box) actually 

moved the mouse.  In this condition, there is no efference copy of a motor intention 

for action and so, for an individual with an intact sense of their own agency, this 

condition should be significantly more challenging than the Self condition.   

In keeping with the idea that individuals with autism have a typical awareness 

of their own physical selves, Williams and Happé (2009c) found children with autism 

performed almost identically to age- and ability-matched comparison participants in 

terms of levels and patterns of performance.  Participants showed neither floor nor 

ceiling effects on the task and found the Other-person condition significantly more 

difficult than the Self condition.  UŶƉƵďůŝƐŚĞĚ ĚĂƚĂ ĨƌŽŵ WŝůůŝĂŵƐ ĂŶĚ HĂƉƉĠ͛Ɛ ƐƚƵĚǇ 
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also confirms that the participants with autism showed impaired ToM.  Relative to 

comparison participants, significantly more participants with autism failed a composite 

measure of false belief understanding (comprising two false belief tasks), ²(1, N = 32) 

= 4.57, p = .03,  = .38.  Interestingly, participants in whom ToM was impaired 

performed somewhat better (though non-significantly) on the Self condition of the 

experimental task than participants who passed the ToM tasks.  Whereas ToM passers 

succeeded on an average of 10.96 (SD = 7.79) trials in the Self condition, ToM failers 

managed an average of 14.00 (SD = 10.66) successful trials.  Although this difference 

did not approach statistical significance, it highlights that difficulties with ToM do not 

ŚĂǀĞ Ă ŶĞŐĂƚŝǀĞ ŝŵƉĂĐƚ ŽŶ ŽŶĞ͛Ɛ ĂďŝůŝƚǇ ƚŽ ŵŽŶŝƚŽƌ ŽŶĞ͛Ɛ ŽǁŶ ĂĐƚŝŽŶƐͬĂŐĞŶĐǇ (see also 

David et al., 2008). 

The results are also in keeping with those from an early study by Frith and 

Hermelin (1969͖ ďƵƚ ƐĞĞ HĞƌŵĞůŝŶ Θ O͛CŽŶŶŽƌ͕ ϭϵϳϱ) who found that children with 

autism tended to make better use of motor feedback (i.e., monitoring an efference 

copy), and rely less on visual feedback, than TD or learning disabled comparison 

participants.  IŶ FƌŝƚŚ ĂŶĚ HĞƌŵĞůŝŶ͛Ɛ ƐƚƵĚǇ͕ ƉĂƌƚŝĐŝƉĂŶƚƐ with and without autism were 

equally fast at moving a stylus aůŽŶŐ ƚŚĞ ŐƌŽŽǀĞƐ ŽĨ Ă ĐƵƌǀĞĚ ͚ƚƌĂĐŬ͛ ǁŚŝĐŚ ŚĂĚ ďĞĞŶ ĐƵƚ 
into Perspex.  However, when visual access to the track was prevented in a second 

condition, participants with autism completed the task significantly faster than 

comparison participants.  From this finding, Frith and Hermelin (p.162) concluded that 

the strategies used by participants with autism ͚ǁĞƌĞ ƚŚŽƐĞ ďĂƐĞĚ ŽŶ ŝŵŵĞĚŝĂƚĞ 
ĨĞĞĚďĂĐŬ ĨƌŽŵ ŬŝŶĂĞƐƚŚĞƚŝĐ Žƌ ŵŽƚŽƌ ĐƵĞƐ͛, consistent with enhanced, rather than 

diminished, action-monitoring abilities.   

 

Theoretical Issues and Implications 

 

The above evidence lends substantial support to the idea that whilst individuals with 

autism have difficulty in reflecting on their own psychological selves, their awareness 

(both objective/reflexive and subjective/non-reflexive) of their physical selves remains 

remarkably unimpaired.  A number of important theoretical considerations follow 

from such a suggestion and from the findings on which it is based. 

  

 The relation between physical and psychological self-awareness  

 

Overall, the pattern of findings described above provides strong support for a 

taxonomy of self-awareness that clearly distinguishes between physical and 

psychological aspects of self (e.g., Gillihan & Farah, 2005).  Developmentally speaking, 

the case of autism seems also to demonstrate that one can have a diminished 

awareness of the psychological self without any obvious implications for awareness of 

the physical self.  Therefore, contrary to the view expressed by Lewis and Ramsey 

(2004), for example, reflexive awareness of the physical self does not depend on the 

kind of meta-ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ƌĞƋƵŝƌĞĚ ĨŽƌ ƌĞĨůĞǆŝǀĞ ĂǁĂƌĞŶĞƐƐ ŽĨ ŽŶĞ͛Ɛ ŽǁŶ ŵŝŶĚ.  Vice 

versa, awareness of the physical self is not sufficient for the development of awareness 

of the psychological self, although such awareness may be necessary (cf. Russell, 

1996).  In an important sense, therefore, the development of these aspects of self-

awareness appears domain-specific.     

  

 TŚĞ ƌĞůĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞŽƌǇ ŽĨ ŽǁŶ ŵŝŶĚ ĂŶĚ ƚŚĞŽƌǇ ŽĨ ŽƚŚĞƌƐ͛ ŵŝŶĚ 



 14 

 

Another important implication from the above findings is that becoming aware of 

ŽŶĞ͛Ɛ ŽǁŶ ƉƐǇĐŚŽůŽŐŝĐĂů ƐƚĂƚĞƐ ;Ăƚ ůĞĂƐƚ͕ ŽŶĞ͛Ɛ ŽǁŶ ƉƌŽƉŽƐŝƚŝŽŶĂů ĂƚƚŝƚƵĚĞƐͿ appears to 

depend on the same underlying functional system/process as that employed when one 

is awarĞ ŽĨ ŽƚŚĞƌƐ͛ psychological states.  This is contrary to a prominent alternative 

approach to characterising self-other awareness in autism, which states that first-

person access to mental states is intact, but that the process of adopting ŽŶĞ͛Ɛ ŵĞŶƚĂů 
states in a simulation ŽĨ ĂŶŽƚŚĞƌ ƉĞƌƐŽŶ͛Ɛ ŵĞŶƚĂů ƐƚĂƚĞƐ ŝƐ ŝŵƉĂŝƌĞĚ ;Ğ͘Ő͕͘ GŽůĚŵĂŶ͕ 
2006).  If this were true, people with autism should be perfectly able to report their 

ŽǁŶ ŵĞŶƚĂů ƐƚĂƚĞƐ͕ ĚĞƐƉŝƚĞ ƐŚŽǁŝŶŐ ŝŵƉĂŝƌŵĞŶƚ ŝŶ ƌĞĐŽŐŶŝƐŝŶŐ ŽƚŚĞƌƐ͛ ŵĞŶƚĂů ƐƚĂƚĞƐ͘  
As GŽůĚŵĂŶ ;Ɖ͘ϮϮϯͿ ŚŝŐŚůŝŐŚƚƐ͕ ͞ŶŽ ƐŝŵƵůĂƚŝŽŶ ƚŚĞŽƌŝƐƚ ĐůĂŝŵƐ ƚŚĂƚ ƐŝŵƵůĂƚŝŽŶ ŝƚƐĞůĨ ŝƐ 
used in first-person attribution͙͟  As such, it seems the best explanation of the 

particular self-awareness (and other-awareness) deficits seen amongst individuals with 

autism implicates a single theory of mind mechanism, which is responsible for 

detecting mental states in both self and others, and which is impaired amongst people 

with this disorder (cf. Carruthers, 2009).   

 One key finding by Williams and Happé (2009a) arguably provides important 

information about how this mechanism (mal-) functions in ASD.  As discussed above, 

Williams and Happé found that children with ASD were unique as a group in finding it 

significantly more difficult to detect and report their own false belief than to detect 

and report a false belief held by another person.  At least in some circumstances, then, 

self-awareness of mental states is more impaired amongst children with ASD than is 

awareness of mental states in others.  This is clearly contrary to simulationist 

explanations of self-awareness in ASD, but also appears somewhat out of keeping with 

the view that a concept of belief (underpinned by a single theory of mind mechanism) 

is acquired for self and others in parallel.   

 In attempting to reconcile this latter view with their intriguing finding, Williams 

& Happé (2009a) suggested that many individuals with ASD employ 

alternative/atypical routes to mental state understanding in order to compensate for 

an impaired theory of mind mechanism.  More specifically, a limited competence in 

recognising mental states, amongst most (or all) individuals with ASD, is supplemented 

by the application of rule-bound, cognitively acquired heuristics that are used to 

͞ƐŽůǀĞ͟ ƚŚĞŽƌǇ ŽĨ ŵŝŶĚ ƉƌŽďůĞŵƐ ;ŝŶ ďŽƚŚ ůĂboratory and real-world settings) (cf. 

HĞƌŵĞůŝŶ Θ O͛CŽŶŶŽƌ͕ ϭϵϴϱͿ͘  Now, the available information, to which such 

compensatory heuristics can be applied, clearly differs in the cases of self and others.  

For example, one visually perceives the actions of other people and can attribute 

mental states on the basis of these perceptions.  Yet, one rarely visually perceives 

ŽŶĞ͛Ɛ ŽǁŶ ĂĐƚŝŽŶƐ (unless looking at oneself in a mirror or on a video recording).  

Conversely, one has direct ĂĐĐĞƐƐ ƚŽ ŽŶĞ͛Ɛ ŽǁŶ ƐŽŵĂƚŽƐĞŶƐory experiences and inner 

imagery, for example, but never has access to these in other people.    Williams and 

Happé argued that when the theory of mind mechanism is damaged (as it arguably is 

in ASD), repeated perception ŽĨ ƌĞŐƵůĂƌŝƚŝĞƐ ŝŶ ŽƚŚĞƌƐ͛ actions provides an opportunity 

ƚŽ ůĞĂƌŶ ͞ďĞŚĂǀŝŽƵƌ ƌƵůĞƐ͟ ;cf. Povinelli & Vonk, 2004), and thereby attribute mental 

states to others via compensatory heuristics.  Such opportunities are less frequent in 

ƚŚĞ ĐĂƐĞ ŽĨ ŽŶĞ͛Ɛ ŽǁŶ ďĞŚĂǀŝŽƵƌ͕ ǁŚŝĐŚ ŽŶĞ ƌĂƌĞůǇ visually perceives.  As a result, self-

awareness of mental states is most at risk when the theory of mind mechanism, itself, 

is damaged (see Carruthers, 2009, pp.53-54 for a similar argument).    
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 Regardless of the validity of these hypotheses, the studies described above 

provide a clear indication that self-awareness of mental states is impaired amongst 

individuals with ASD.  There may, in fact, be other aspects of self-awareness that are 

also impaired in this disorder (see Hobson, 1990; Loveland, 1993) and these may 

interact with deficits in theory of own mind in important ways.  The puzzle of self-

awareness in ASD is no doubt a highly complex one, but a puzzle that, with enough 

good research and theorising, might just be successfully solved.    
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Footnotes 

 

1.  It should be noted that use of the false belief task to assess ToM amongst typically 

developing children has been much maligned in recent times, with critics arguing both 

that success on these tasks involves skills over and above ToM, and that false belief 

tasks assess only a fraction of ToM skills (e.g., Bloom & German, 2000).  A defence of 

the false belief task as a measure of an important aspect of ToM is beyond the scope 

of this paper (but see, for example, Bremner & Slater, 2004; Perner & Ruffman, 2005).  

The important thing to note, however, is that even the most ardent critics of the false 

belief task agree that it is an important tool for understanding ToM amongst children 

with developmental disorders (particularly autism), and that it can be used reliably in 

ƐƚƵĚŝĞƐ ĂƐƐĞƐƐŝŶŐ ͞ƚŚĞ ĨĂĐƚŽƌƐ ƚŚĂƚ ŝŵƉƌŽǀĞ Žƌ ĚŝŵŝŶŝƐŚ ƉĞƌĨŽƌŵĂŶĐĞ ŽŶ ƚŚĞ ƚĂƐŬ͟ 
(Bloom & German, p.30). 
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