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The present research examined whether teaching children with autism to pass
tasks that assess mental state understanding had any positive effects on communication. Two aspects of communication previously shown to be deficient
in children with autism were considered. These are conversational ability, in
particular the ability to expand on conversation, and the use of mental state
terms in speech. Results showed that no discernible improvement was seen on
either measure of communication following mental state teaching. Discussion
centers on real versus superficial changes in understanding mental states as a
result of teaching.
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Language development in autism has a number of defining features: There
may be a delay or lack of spoken language; repetition and echolalia or
idiosyncrasies in language can be present; irregularities in the prosodic features of language (e.g., in pitch or intonation of speech) is a common feature; the use of personal pronouns can be problematic; and initiating and
sustaining conversations with others is generally impaired (American Psychiatric Association [APA], 1994; Rutter & Schopler, 1987). A number of
studies suggest that the communication difficulties in autism stem from a
"theory of mind" deficit (Baron-Cohen, 1995; Frith, 1989a; Tager-Flusberg
& Anderson, 1991). This article focuses on impairments in initiating and
sustaining conversation (Rutter & Schopler, 1987). Our aim was to assess
whether improvements in this aspect of communication result from teaching children with autism to understand mental states.
A small proportion of children with autism never develop any speech
(Aarons & Gitten, 1992; Frith, 1989a; Rutter & Schopler, 1987). About a
third of children with autism develop some words, but do not use these
words for communication or conversational purposes (Messer, 1994; Ricks
& Wing, 1975). High-functioning children with autism, who develop most
language, still fail to develop normal communicative speech (Baron-Cohen,
1988; Curcio & Paccia, 1987; Kanner, 1943; Tager-Flusberg, 1989). Studies,
measuring spontaneous speech in natural settings, have shown that language
abnormalities in high-functioning children with autism are quite specific.
Certain aspects of their language, such as phonology, may be delayed, but
otherwise generally follow the same developmental course as in typically developing children (Frith, 1989a; Tager-Flusberg, 1981; Wetherby & Prutting,
1984). Similarly, high-functioning children with autism do not appear to incur an impairment of grammatical or syntactic ability (Frith, 1989a; TagerFlusberg, Calkins, Nolin, Baumberger, & Chadwick-Dias, 1990).
A primary language dysfunction in autism lies in the pragmatic domain, that is, in the functional use of language in social settings (Baltaxe,
1977; Frith, 1989a; Tager-Flusberg & Anderson, 1991). For example, TagerFlusberg and Anderson (1991) compared conversational ability in children
with autism with that of typically developing children and children with
Down syndrome. Their results showed that an increase in language ability
in the children with Down syndrome was associated with an increase in
conversational ability. That is, children added novel information and introduced new and related topics to a conversation. In comparison, as language
ability increased for children with autism, these associated conversational
developments were not seen. Tager-Flusberg and Anderson proposed that
the conversational impairment in autism stems from a deficit in the development of a theory of mind. In other words, effective conversation relies
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on an understanding that people know different things and that these states
of knowledge can be shared.
A large body of evidence shows that children with autism have difficulty
understanding and reasoning about their own and others' mental lives (see
Baron-Cohen, 1995, for a recent review). A number of researchers have proposed that difficulties in understanding mental states underlie the communication deficit in autism (Baron-Cohen, 1995; Baron-Cohen, Leslie, & Frith,
1985; Baron-Cohen, Tager-Flusberg, & Cohen, 1993; Frith, 1989a, 1989b);
Perner, Frith, Leslie, & Leekam, 1989). Mental state understanding plays a
significant role in the pragmatic aspects of language (Bretherton & Beeghly,
1982; Grice, 1957; Loveland & Tunali, 1993; Shatz, Wellman, & Silber, 1983;
Sperber & Wilson, 1986; Tager-Flusberg, 1993). Grice (1957), for example,
suggested that speakers need to monitor their listeners' mental states (their
knowledge state and expectations) to make utterances relevant and informative. Listeners also search speech for the speakers intended meaning, rather
than simply decoding words (Happe, 1993; Loveland & Tunali, 1993).
Studies of typically developing children support suggestions that the development of communication and theory of mind are interdependent. In early
development, children use language to make their needs and interests known,
that is, they use language with communicative intent (Bates, Camioni, &
Volterra, 1975). With respect to mental state language, children from as
young as 2 years of age use mental state terms to refer explicitly to their
own and others' mental states (Bretherton & Beeghly, 1982; Moore &
Davidge, 1989; Wellman & Estes, 1987). Furthermore, the capacity to impute
mental states emerges with the onset of communicative intention (Bretherton
& Beeghly, 1982). This suggests that intentional communication may be an
inherent part of normal language acquisition (Frith, 1989b) and is closely
related to the development of social behavior (Prizant & Wetherby, 1989).
The relationship between language and the acquisition of a theory of
mind also finds support in studies of autism. For example, intentional communication in autism is impaired (Frith, 1989a; Prizant & Wetherby, 1989).
In addition, children with autism use fewer cognitive mental state terms in
their speech (Baron-Cohen, Leslie, & Frith, 1986; Tager-Flusberg, 1992)
or they use these words in inappropriate ways (Happe, 1994). Furthermore,
children with autism who are able to pass theory of mind tasks have more
pragmatic skills (Eisenmajer & Prior, 1991) and reveal more social insight
compared to children who fail these tasks (Frith, Happe, & Siddons, 1994;
Prior, Dahlstromm, & Squires, 1990).
Given the deficit in understanding mental states, a number of recent
studies have investigated whether understanding mental states can be taught
to children with autism (Hadwin, Baron-Cohen, Howlin, & Hill, 1996; Ozonoff & Miller, 1995; Swettenham, 1996; Starr, 1993). These studies have fo-
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cused on teaching children to predict a person's behavior when they believe
something that is false (Ozonoff & Miller, 1995; Swettenham, 1996). Other
studies have investigated the possibility that children with autism can be
taught to understand a range of mental states (Hadwin et al., 1996), or to
appreciate the difference between appearance and reality (Starr, 1993).
The results of these teaching studies generally show that children with
autism can be taught to pass mental state tasks (Hadwin et al., 1996; Ozonoff
& Miller, 1995; Swettenham, 1996). In some cases, this teaching effect is
maintained over a period of 2 months or so (Hadwin et al., 1996; Swettenham, 1996). The significant question these studies raise is whether children
really understand the mental states they have been taught. Alternatively, do
children simply learn to pass specific tasks without any parallel understanding?
One way of assessing the effectiveness of teaching is to look at its
impact on everyday communication. If a theory of mind underlies communication, then effective mental state teaching should lead to an improvement in children's communication skills. The aim of this study was to assess
whether teaching children with autism to pass mental state tasks has any
positive effect on their communicative ability. This study focused on one
of the linguistic deficits characteristic of autism, namely, difficulty in initiating and maintaining topics in conversation (Prizant & Wetherby, 1989;
Rutter & Shopler, 1987; Tager-Flusberg & Anderson, 1991). This study
also looked at the use of mental state terms in speech. If a theory of mind
deficit underlies children's use of mental state terms in speech, then effective teaching should lead to more mental state language.
The teaching aims were pursued in a previous study that taught a range
of mental state concepts to children with autism; understanding emotions,
understanding belief, and pretence. Details of the precise teaching methods, as well as a full report of the teaching results, can be found in Hadwin
et al. (1996).3 In the present paper, the aim was to examine naturally occurring conversation between a caregiver and child within a structured setting before and after children receive mental state teaching. The focus of
interest was in the effect that teaching might have in two areas of communication, since previous research suggests a direct relationship between
this and mental state understanding:
1. Following Tager-Flusberg and Anderson (1991), a study of children's
conversational ability was carried out. Specifically, children's ability to develop and expand on conversation. If this aspect of conversational ability
3Tables

I and II and Appendix A, along with some details of teaching strategies in the method
section, are reproduced from Hadwin et al. (1996) with permission.
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is related to mental state understanding, then effective mental state teaching should lead to enhanced conversational skills in children with autism.
2. The frequency of children's use of mental state terms in speech was
also studied. This allows an assessment of the relationship between the infrequency of cognitive mental state terms in speech in individuals with
autism and mental state understanding (Tager-Flusberg, 1992). The prediction was that effective teaching will result in an increased number of
mental state words in speech.

METHOD
Subjects

Thirty children with autism took part in the study. Children were
drawn from two sources: 15 children had responded to an advertisement
in Communication (the parent magazine of the National Autistic Society,
U.K.), asking for volunteer families to take part in this research project;
the remaining 15 children were drawn from local schools for autism and
related disabilities. Children were randomly allocated to one of three teaching groups; emotion, belief, or play, making 10 children in each group. Subject details are shown in Table I. All children had some expressive
Table I. Chronological Age and Verbal Mental Age of Children in Each Group"
Emotion
(n = 9 boys, 1 girl)

Belief
(n = 10 boys)

Pretence
(n = 8 boys, 2 girls)

Chronological age

M
SD

9;02
2;06
5;03-13;07

9;03
2;04
4;04~13;03

5;02
1;05
2;00-8;00

5;00d
1;06
3;03-9;00

(Expressive One-Word Picture Vocabulary Testc
M
5;02
7;01
SD
3;01
2;00
Range
3;05-12;00
2;09-8;05

4;07
1;04
3;01-7;02

Range

9;02
2;09
4;08-9;06

Verbal mental age
(Test for the Reception of Grammar) b
M
5;08
SD
2;05
Range
3;03-11;0

aNo

two groups differ at the p = .05 level for any of the measures given. Numbers
are given as years; months.
bBishop, 1979.
cGardner, 1979.
dn = 9.

524

Hadwin, Baron-Cohen, Howlin, and Hill

language. Four children had a verbal mental age (VMA) near to or greater
than their chronological age (1 child in each of the play and belief groups
and 2 children in the emotion group). For all other children expressive and
receptive VMA was below CA. All children met conventional criteria for
the diagnosis of autism (Rutter, 1978, APA, 1994). Establishment of diagnosis was taken from parent and teacher reports. All children who took
part in the study were reported as having autism or "autistic tendencies."
An independent measure to establish autism features in all children was
undertaken using an autism screening tool: an 18-item questionnaire based
on DSM-III and DSM-IV criteria for autism (Howlin, 1996). This screening
tool focused on current functioning of children in three areas: social interaction, nonverbal and spoken communication (including imagination), and
repertoire of activities and interests. Howlin assessed the validity of this
screening tool by comparing children's diagnosis based on information from
the Autistic Diagnostic Interview (Rutter, Lord, & Le Couteur, 1990), clinical assessment and observation, past and concurrent records, with children's
scores on the screening questionnaire. Preliminary results, from 55 children,
supported the use of this questionnaire as a screening tool for autism
(Howlin, 1996). Children in the present study met the criteria for autism
in all three areas of functioning.
Procedure and Design
Design

At Time 1 (Day 1) children's communication skills were assessed. In
addition, measures were taken of children's understanding of belief and
emotion concepts and their level of play. Children were then given teaching
(Day 2 to Day 9) in one of the three areas: emotion, belief, or play. Teaching lasted for 8, consecutive, daily, half-hour sessions. Immediately after
the teaching period (Time 2), children were reassessed on their communication skills and their understanding of emotion and belief concepts and
play.
Assessing Conversational Skill

Children's social communication skills were assessed before and after
mental state teaching. Communication skills were assessed within a semistructured conversational setting where children were encouraged to tell a
story from a picture book (Omerod, 1988). This task was carried out with
their caregiver, usually their mother. A structured and interaction task was
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chosen because children with autism show higher levels of responsiveness
when others engage them in social interaction (Aarons & Gitten, 1992;
Prizant & Wetherby, 1989). In addition, it was hoped that the familiarity
between the child and caregiver would promote a more natural and productive interaction (Bernard-Opitz, 1989). For children drawn from local
schools, no parent was available. In these cases the experimenter (J.H. or
K.H.) carried out this task with the child. (In fact, there was no observable
subgroup effect of mother vs. experimenter and children's performance on
this task.)
The book used in this task consisted of a series of pictures about a
little girl's bedtime. The sequence of events illustrated is quite complex,
although individual pictures are quite straightforward. There are no written
words in this book so the child or caregiver was free to interpret the story
as they wished. Caregivers were asked to give children verbal prompts to
encourage them to tell the story. Typical examples of prompts include
"What's happening here?", "Who's this?" or "What are they doing?". This
task was video-recorded.
The video-recordings of this story task were subsequently transcribed
and two measures were taken: The first was a measure of children's conversational ability; the second simply counted the number of mental or
internal state words children spontaneously produced. The first measure,
based on the coding scheme used by Tager-Flusberg and Anderson (1991),
involved coding children's utterances into four categories. The coding
scheme is similar to that used by Tager-Flusberg and Anderson since it
focused on children's responses to adults' utterances. In contrast to TagerFlusberg and Anderson, this study did not include a third level of conversational analysis looking at the different strategies children might use
to maintain conversation. The four categories used in the present study
were (a) an answer category if a child just comprised a one-word or a
one-sentence response to a prompt, (b) A development category, if a child
produced an utterance that was two or more sentences, (c) A perseverative
category if responses were echolalic or repetitive, (d) Finally, if responses
were unclear from the tape or were unrelated to the book, an unclear
category.
The conversational coding scheme was tested for interrater reliability:
30% of transcripts were checked for reliability across three raters and 81%
agreement was found between raters. Agreement using Cohen's kappa was
fair (Fleiss, 1981) (K = .51).
The second measure involved the count of mental state words spontaneously used by children while looking at the book. This followed Bremerton and Beeghly's (1982) classification scheme.
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Assessing and Teaching Theory of Mind

Children were taught mental state understanding in one of three areas;
understanding emotions, understanding belief, or pretend play. Within each
group children were taught at five levels of understanding, where Level 1
was the most simple level and Level 5 was the most complex. Assessment
stopped when children failed two consecutive levels. For each level, children were required to demonstrate a satisfactory understanding of the concept being tested. This involved passing four tasks in a row.4 To reach
criterion children had to pass the tasks at Level 5. The five levels of understanding for each group are shown in Appendix A. To assess play, children were given a set of toys to play with for 10 minutes and this was
video-recorded. The initial recording was used to establish children's level
of pretense. Five levels were created and these reflected both the quality
and the quantity of children's play.
The Time 1 assessment served to indicate at which level teaching
should begin. Within each group teaching began at the level where the
child first failed any given task. Teaching was carried out by one of two
experimenters (J.H. or K.H.).
Teaching Emotion and Belief Understanding. Teaching emotion centered on children's understanding of aspects of others' emotions. The progression of teaching levels in the emotion group was based on the
development of emotional understanding from the normal literature
(Smiley & Huttenlocher, 1989). The first three emotion levels, therefore,
focused on teaching external indicators of others' emotions (e.g., facial expression and typical emotional situations). The final two levels aimed to
teach children the idea that emotions can have internal, cognitive causes,
in this case beliefs and desires (Ortony, Clore, & Collins, 1988).
In the belief group it was assumed that a critical "precursor" for belief
understanding is perception (Baron-Cohen, 1991; Gopnik, Slaughter, &
Meltzoff, 1994). In other words, before children can understand that people
can have different beliefs, they have to understand that people can see
different things. Similarly, if children are to understand that people can
have different beliefs about one situation, they have to understand that
people can have different perspectives of the same object. For this reason
perspective-taking tasks were taught before belief tasks. Daily teaching session began with an assessment of the level of understanding currently being
taught. This assessment served to indicate whether children were now able
to pass tasks taught the previous day. If children passed all the tasks at
4The

exceptions to this were Levels 1, 2, and 4 for belief understanding where children only
had to pass three tasks in a row.
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their current level, then the teacher moved on to the next level of teaching.
In the emotion and belief groups, teaching consisted of a question-answer
structure with corrective feedback. The aim of teaching was to highlight
those aspects of the situation that were most significant for understanding.
Moreover, the teacher explicitly stated a general principle governing the
understanding of the mental state. A full teaching example is shown for
desire-based happiness in Appendix B.
Teaching Play. The levels in this group reflected both the quality and
quantity of play. For the purpose of assessing children's play (while playing
on their own), children were given a Level 1 score if their play was simply
sensorimotor. Children were scored at either Level 2 or 3 if some functional
play was shown, where this involved using toys in socially conventional ways.
Levels 4 and 5 were reached if children produced any spontaneous pretend
play. Pretend play was scored using Leslie's (1987) criteria. Here pretense
is characterized as "acting as if something is the case when it is not" (Leslie,
1987, p. 414), and is split into three types of play behavior: object substitution (e.g., pretending a shell is a cat): attribution of pretend properties (e.g.,
pretending a doll's [clean] face is dirty); and the use of imaginary objects
(e.g., pretending a spoon is there when it is not). (All the examples of
pretend play are borrowed from Leslie 1987, p. 414.) To achieve the aim
of a natural teaching environment for this group, a play setting that was
spontaneous and unstructured was used. A combination of "modeling" and
"verbal guidance" was used to teach children to play (Christie, 1986). Modeling involved the teacher taking on a pretend role and being actively involved in children's play. In addition, verbal guidance was used whereby
the teacher made comments and suggestions to encourage children to play.
Initial teaching within any session involved functional play (Levels 2 and
3), but the overall aim of teaching was to encourage children to produce
and participate in pretend play acts (Levels 4 and 5). The aim of teaching
pretense was to assess its effects on children's level of spontaneous pretend
play. In this respect children were given 10 minutes of solitary and uninterrupted play daily before teaching began. This provided a measure of the
effects of teaching play from one day to the next.
RESULTS
To put the results into context we briefly summarize the results of the
Hadwin et al. (1996) teaching before looking at the effects of teaching on
communication. Results of the teaching are reported as the mean number
of levels that children passed. Table II shows the mean number of levels
children passed, in their respective teaching groups, at Time 1, and the
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Table II. Levels Passed in Each Teaching Group at Time 1 and on the Final
Teaching Daya
Teaching group
Emotion
Time
Time 1
Final day

Belief

Play

M

SD

M

SD

M

SD

2.50
4.60b

1.43
0.70

0.90
3.10b

0.57
1.45

2.40
3.20

0.70
1.40

aThe

final day is the day that children reached criteria (i.e., passed Level 5). The
mean number in the play group refers to the mean play level at Time 1 and
the mean play level on the final teaching day.
bTime 1 to final teaching day, p < .01.

mean number they passed as a result of teaching by their final teaching
day. Considering groups separately, a significant difference was found between the mean number of levels passed at Time 1 compared with the
mean number passed by the final teaching day for the emotion group, t(9)
= 6.68, p < .001. A similar difference was found between the mean number passed at Time 1 and the final teaching day for the belief group,
t(9) = 6.00, p < .001. In the play group an increase was seen between the
mean spontaneous pretense level at Time 1 and the final teaching day, but
this was not significant, t(9) = 1.63, p = .137.
These results indicate that it is possible to teach children with autism
to pass emotion and belief tasks, tasks that they were unable to pass prior
to teaching. In other words, there was a difference between the level at
which children began teaching and the level children reached by the final
teaching day. Children learned to pass simple tasks and to move onto more
complex tasks with teaching. Did teaching have any positive effect on conversational skills in children or on their use of mental state words in
speech?
Conversational Skills
As outlined earlier, the type of utterances children produced were split
into four categories: answer, development, perseverative, and unclear. Examples of the categories taken from the transcripts are shown in Table III.
Two questions are addressed here. First, what was the distribution of utterances across the four discourse categories? That is, did children's utterances fall into one category more than another category? Second, was there
any change in the type of utterances children made after mental state teaching? In particular, was there an increase in the development of conversation
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Table III. Examples of Categories Used in the Assessment of Children's Conversational
Ability
Answer
Parent:
Child:
Parent:
Child:
Parent:
Child:

What's on the table there?
Dinner
What's that on the table?
Flowers.
What do you think they are eating for dinner?
Potatoes and sausages.

Parent:
Child:

What else is happening here?
She takes it off her head, Shakera puts on her pyjamas and she has her
hair combed by mum.
Right, what is happening here?
Shakera combs her, brushes her doll's hair and then dresses teddy, undresses
teddy and puts them in their bed. And then they got sleep— they liked it!

Development

Parent:
Child:

Preservative
Parent:
Child:
Parent:
Child:

What's Peter doing? Peter's wet so mummy's drying him.
Drying him.
Yes, she's got the towel.
Towel.

Parent:
Child:

What's happening to daddy?
Clown.

Unclear

after teaching? To address the first question concerning category differences, a repeated measures ANOVA was carried out for group (emotion,
belief, play) by category (answer, development, perseverative, play) at Time
1 and Time 2. This revealed category differences at Time 1, F(4, 92) =
58.52, p < .001, and at Time 2, F(4, 92) = 35, p < .001. The mean number
of utterances in each of the categories before mental state teaching (Time
1) and after teaching (Time 2) is shown in Table IV. Table IV shows that
the majority of children's utterances at Time 1 and Time 2 for each group
fell into the answer category. That is, children typically gave a one-word
or one-sentence reply to a prompt. Few utterances fell into any of the other
three categories.
Table IV shows the mean number of categories for each group at Time
1 and Time 2. Were there any individual differences in the type of utterances that children gave and, if so, how could any differences be explained?
The majority of children's replies to a prompt fell in the answer category.
However, there were individual differences. For example, some children
made more perseverative responses than other children, while some revealed more utterances that feel into the development category. Because
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Table IV. The Number of Utterances in Each Discourse Category for the Story Task, at
Time 1 (Tl) and Time 2 (T2) for Each Teaching Group
Teaching group"

Categoriesb

M

Emotion

Belief

SD

SD

Range

M

SD

Range

23.39
24.86

0-74
4-90

37.80
26.40

24.67
26.0

0-70
0-70

0-12
0-13

01.70
01.60

02.63
02.67

0-7
0-7

06.45
07.13

0-21
0-20

08.10
10.10

15.39
19.73

0-51
0-61

02.75
03.14

0-8
0-9

01.10
01.00

01.29
01.89

0-4
0-6

Range

M

Play

Answer

Tl
T2

21.30
15.80

20.66
16.94

T1
T2

105.00
02.80

05.48
03.12

Tl
T2

00.50
00.70

00.97
01.64

Tl
T2

00.80
01.50

01.87
04.06

0-58
0-48

31.60
30.70

Development

0-14

0-8

04.10
04.40

04.58
05.02

Perseverative

0-3
0-5

03.60
05.10

0-6

01.70
02.50

Unclear

aNo

0-13

group differences were found for any categiory, p < .001.
differences were found all groups between Time 1 and the Time 2, p < .001.

bCategory

these measures related to language, it might be expected that children with
higher levels of expressive and receptive language are more likely to develop their response to prompts. Conversely, children with lower verbal
mental ages may be more likely to give a direct reply to a prompt or show
perseverative or unclear response to prompts. To assess the relationship
between verbal mental age VMA and type of utterance, receptive and expressive language was correlated with the proportion of utterances that fell
into each the four categories (out of the total number of utterances) for
each child at Time 1 and Time 2. These intercorrelations are shown in
Table V. Table V shows that expectations of the relationship between VMA
and utterances are upheld in the data. Expressive VMA was significantly
positively correlated to the development category at Time 1 and at Time
2. Receptive VMA was significantly positively correlated with the development category at Time 1 and positively correlated at Time 2. Conversely,
expressive VMA was negatively correlated with perseverative category at
Time 1. In addition, expressive VMA was significantly negatively correlated
with answer and negatively correlated with the perseverative category ut-
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Table V. Intercorrelations Between Expressive and Receptive Vocabulary and
Proportion of Category Utterances at Time 1 and Time 2
Category

Answer

Development

Perseverative

Unclear

Time 1

Eo-wpvTa
TROGb

CA

-.1556
-.0808
-.1729

.5550d
.4071d
.3148

-.4254c
-.3717
.0343

-.1825
-.1336
-.2085

-.2680
.3560

.4642c
.3216

-.2793

-.1100

Time 2
EO-WOVTa
TROGb

CA

-.4469d
-.5263d
.2776

.6565d
.2529
.0253

aExpressive

One- Word Picture Vocabulary Test, Gardner, 1979.
bTest for the reception of grammar. Bishop, 1979.
cp < .05.
dp < .01.

terances at Time 2.5 Similarly, receptive VMA was negatively correlated
with answer, perseverative, and unclear categories at Time 1. In addition,
receptive VMS was significantly negatively correlated with the answer category at Time 2. Table V also shows that there is no relationship between
chronological age and utterance category.
The data show differences in the type of utterances that children made
in this task. Were there differences in the amount of utterances that fell
into each category between Time 1 and Time 2? In particular, did children
develop and expand on conversation more after mental state teaching? Table IV shows no discernible overall difference for each category between
Time 1 and Time 2 across all teaching groups. Analysis supports this observation. Considering changes for each category separately, a repeated
measures ANOVA was carried out for group (emotion, belief, play) by time
(Time 1. and Time 2) for each category of utterance. This revealed no between or within-factor effects (p > .05).
Were there any individual differences in changes across categories?
With respect to the development of conversation, some individuals did
show small increases in the number of utterances that fell into the development category, however more subjects showed a decrease in the number
of utterances that fell into this category. Similarly, while some individuals
5Expressive

VMA also showed a significant positive correlation with the unclear category at
Time 2. This trend can be explained by one very able subject who would not cooperate
initially with the book task. In this case 13 of his responses to prompts were "I don't know."
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increased their number of utterances that fell into the answer, perseverative, and unclear categories, this number decreased for other subjects. A
number of subjects revealed no change in the number and type of utterances that they gave from Time 1 to Time 2.
Change in the Use of Mental State Words in Speech
The mental state words used by the children were split into internal
state words related to the three main areas of teaching. These were emotion words (including positive, negative, and expressive affect), perception
words (e.g., watch, hurts), cognition (e.g., thinking, dreaming), and volition
words (e.g., want). Table VI shows the mean number used for each of the
categories for Time 1 and Time 2. Other internal words were also recorded,
these were words relating to moral judgment (such as supposed to) and
physiology (e.g., tired, asleep). Table VI shows that children used few mental
and internal state words in any of the teaching groups. In addition there
was no appreciable difference between the number of words used at Time
1 compared to the number used at Time 2 for any category. A repeated
measure ANOVA was carried out for each teaching group at Time 1 and
at Time 2. This revealed no effect of teaching group or time for any category of internal words (p > .05).
Table VI The Number of Mental and Internal State Words Used by Each
Teaching Group at Time 1 and Time 2"
Teaching group
Emotion

Belief

Play

M

SD

M

SD

M

SD

Emotion
Time 1
Time 2

2.90
2.60

3.78
2.59

2.10
2.60

1.79
2.07

2.20
2.30

1.69
2.16

Volition
Time 1
Time 2

0.30
1.70

0.67
2.95

1.00
1.70

1.70
1.25

0.40
0.20

0.84
0.42

Cognition
Time 1
Time 2

0.30
1.70

0.67
0.52

0.30
0.20

0.67
0.42

0.30
0.30

0.67
0.48

Perception
Time 1
Time 2

0.40
0.50

0.70
0.85

0.00
0.50

0.00
0.32

0.50
0.20

1.27
0.42

Word categories

aNo

significant group or time effects were found, p > .05.
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DISCUSSION
The aim of this study was to assess whether teaching children with
autism to pass mental state tasks had any positive effect on their conversational skills, or increased their use of mental state terms in speech. The
results show that children, through teaching, did learn to pass tasks concerning emotional and belief understanding. However, there was no corresponding advance in social communication skills. Specifically, no
improvement in the development of conversation and no increase in the
use of mental state terms in speech was found. The results of the present
study confirm previous findings that high-functioning children with autism
are proficient at giving a direct answer to a direct question (Tager-Flusberg
& Anderson, 1991)—the most prevalent response to a request for information was a one-sentence or one-phrase answer. In contrast, very few answers that children gave developed the conversation to any significant
degree, either before or after mental state teaching.
The present findings also give some support to reports that children
with autism use few cognitive mental state terms in their speech (BaronCohen et al., 1986; Tager-Flusberg, 19920. Children only used a cognitive
state term in their speech on nine occasions and these terms were mainly
used by the same child in the same context. For example, one child used
the word "thinking" to describe a person in a picture and repeated the
same word for the same picture before and after teaching.
Given the improvement in the number of mental state tasks passed
with teaching for two of the groups, why was there no comparable advance
in communication skills? Several hypotheses might explain this finding. If
the improvement in the number of tasks passed reflects conceptual change,
then one possible explanation of these results is that understanding mental
states and conversational skill, including the use of mental state words in
speech, are not related in normal development. In other words, the specific
communication characteristics in autism do not stem from their lack of understanding mental states. This possibility is difficult to sustain given the
consensus among linguistics that communication involves expressing and
decoding intentions (Sperber & Wilson, 1986). Furthermore, evidence with
typically developing children highlighting the relationship between mental
state understanding and communication competence is compelling. Research has emphasized the link between the development of mental state
terms in speech, the use of these terms to refer specifically to mental states,
and children's ability to use language to share knowledge (Bates et al.,
1975; Bretherton & Beeghly, 1982; Wellman & Estes, 1987). Furthermore,
children with autism who can pass theory of mind tasks do show more
pragmatic skills (Eisenmajer & Prior, 1991).
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A second possible explanation of the results, assuming that conceptual
change did occur, is that children were not able to generalize the tasks
they learned. This generalization difficulty may stem from the specific communication task used in this study or from a broader autism-related difficulty to generalize. In this study, learning would be reflected in children
generalizing their new mental state knowledge to show quantitative and
qualitative shifts in their conversation about a picture book. This method
meant, however, that a limited sample of language based on a restricted
topic was taken from each subject. In addition, the use of a picture book
did not provide children with an opportunity to spontaneously develop any
extended discourse on a topic of their choice. However, the aim of using
a structured task to obtain a measurement of communication was to maximize responding from children (Aarons & Gitten, 1992). Whether or not
advantages would be gained from using a less structured interactive setting
is an empirical question and one that future research would have to address.
Another explanation of these results is that they reflect a broader
autism-related difficulty with generalizing learned tasks to novel contexts.
Generalizing tasks from a learned context to a novel context has proved
to be problematic for individuals with autism. For example, applying behavior therapy to reduce target behaviors in a specific context has shown
poor generalization to contexts where therapy has not been introduced
(Kolko, 1984). Teaching theory of mind and generalization has shown similar difficulties. Previous studies have shown that children with autism apply
their new "knowledge" of mental states to pass similar theory of mind tasks
to those they had learned with teaching (Hadwin et al., 1966; Ozonoff &
Miller, 1995; Swettenham, 1996). However, when theory of mind tasks are
conceptually similar but structurally dissimilar to taught tasks, then children
with autism show no generalization (Hadwin et al., 1996; Swettenham,
1996). Similarly, passing theory of mind tasks through teaching programs
does not result in any enhanced social skills (Ozonoff & Miller, 1995). In
contrast, typically developing children and children with autism who pass
theory of mind tasks spontaneously do show enhanced social skills (Astington & Jenkins, 1995; Frith et al., 1994). Ensuring generalization across
contexts and tasks may require explicit teaching within any teaching program (Kozloff, 1984; Stokes & Baer, 1977).
An alternative explanation of the results in this study is that the improvement in passing theory of mind tasks was superficial. That is, children
learned to pass the tasks presented to them without any real understanding
of these tasks (Frith, Morton, & Leslie, 1991; Hadwin et al., 1996; Ozonoff
& Miller, 1995; Swettenham, 1996). If children did learn alternative strategies to pass the tasks, then there would be no expectation of any gener-
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alization from passing theory of mind tasks to enhanced communication
skills. Support for this alternative explanation can be seen in research with
both typically developing children and children with autism. An understanding of mental states is related to the development of intentional communication (Bretherton & Beeghly, 1982) as well as the development of
pragmatic (Eisenmajer & Prior, 1991) and social skills (Astington &
Jenkins, 1995; Frith et al., 1994). In other words, individuals who pass tasks
involving mental state reasoning also reveal greater social insight. This relationship was not seen in the present study. This result supports the suggestion that children who pass theory of mind tasks through short-term
intensive teaching do not understand the conceptual ideas underlying these
tasks.
Significant improvements in communication, mental state term usage,
and mental state understanding may be achieved if longer term teaching
methods are used. Future research needs to address this question. However, measures of real-life communication skills, such as those described
here, may be an important method of distinguishing a learned ability to
pass mental state tasks from a genuine acquisition of a theory of mind.
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