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As can be seen in the graph there is a linear relationship between verbal age on the TROG
and on the BPVS. Some children, however, scored much higher on the BPVS than the
TROG whilst for others the reverse was true. Pearson’s correlation was calculated for all
the individuals who were administered both the BPVS and TROG, and it was found that
there was a significant correlation between scores on the two verbal tests (r = 0.734, p <

.01, one-tailed).

Hypothesis 7: Since a significant difference in performance on the Sally-Anne task was
found between the three participant groups, matched on the BPVS, the analysis was
repeated for those participants matched on the TROG. A Pearson chi-square analysis
showed that there was also a significant difference between the three participant groups,
matched on the TROG, in terms of their performance on the Sally-Anne task (32 = 10.74,

d.f.=2, p=.005).

There was no significant difference in performance between the three participant groups,
matched on the BPVS, on the Ben task. In addition, when matched on the TROG, there
was no significant difference in performance between the autistic and normally developing

subjects on this task, Fishers exact test (p = .08).

As a significant difference in performance on the Ice-Cream Man task was found between
the three participant groups, matched on the BPVS, the analysis was repeated for those
subjects matched on the TROG. A Pearson chi-square analysis showed that there was no
significant difference between the three participant groups, matched on the TROG, in their
performance on the Ice-Cream Man task (y* = 4.48, d.f. = 2, p = .11). It should be noted
that for this Pearson chi-square analysis the assumptions have been violated, since three

cells (50 per cent) have an expected count of less than five. Observation of Figure 2,
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however, shows little difference between the participant groups on this task, especially

when compared with the results shown in Figure 1.

Similarly, as a significant difference in performance on the Puppy task was found between
the three participant groups, matched on the BPVS, the analysis was repeated for those
subjects matched on the TROG. A Pearson chi-square analysis again showed that there was
no significant difference between the three participant groups, matched on the TROG, in
their performance on this task (x* = 3.38, d.f. = 2, p = .19). It should be noted that for this
Pearson chi-square analysis the assumptions have been violated, since three cells (50 per
cent) has an expected count of less than five. Observation of Figure 2, however, shows
little difference between the participant groups on this task, especially when compared

with the results in Figure 1.

Lastly, as a significant difference in performance on the Classroom task was found
between the three participant groups, matched on the BPVS, the analysis was repeated for
those subjects matched on the TROG. A Pearson chi-square analysis showed that there was
also a significant difference between the three participant groups, matched on the TROG,

in their performance on this task (y* = 12.72, d.f. = 2, p =.002).

3.6 Verbal Ability and Theory of Mind Performance

Table S below shows the mean age of subjects, for each participant group matched on the
BPVS, who passed and failed each theory of mind task. The results for participants

matched on the TROG show a very similar pattern (see Appendix 3).
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Mean verbal age (on BPVS)
Theory of Mind Autism Learning disabled Normally
Tasks developing
‘passers’ “failers’ | ‘passers’  ‘failers’ | ‘passers’ ‘failers’
Sally-Anne 7:11 5,7 7.4 5:0 7:0 3;11
Ben 7:2 5.3 7.5 4:4 69 4:3
Ice-Cream Man 13;11 6:0 9.7 6;0 7.7 5:4
Puppy 10;5 5.7 10;9 5,5 8;3 4,2
Classroom 10;5 5,7 9.9 5:4 7:10 4;2

Table 5. Mean age (years; months) of ‘passers’ and ‘failers’ in each participant group on

each theory of mind task.

The table shows that on all the theory of mind tasks, for each participant group, the mean
verbal age on the BPVS is higher for those subjects that passed as compared with those
that failed. In addition, it can be seen that the mean verbal age of autistic subjects passing
the Ben task is lower than for those passing the Sally-Anne task. Also for the autistic
subjects, the mean verbal age of passing the Ice-Cream Man task is higher than that of the

Puppy or Classroom tasks.

Hypothesis 8: Considering the three participant groups together (matched on the BPVS),
independent samples t-tests showed that there was a significant difference in verbal age
between those passing and those failing the Sally-Anne task (t = -2.67, d.f. = 46, p = .01,
two-tailed); the Ben task (t = -2.58, d.f. = 46, p = .01, two-tailed); the Ice-Cream Man
task (t =-2.90, d.f. = 46, p = .01, two-tailed); the Puppy task (t =-5.47, d.f. = 46, p < .01,
two-tailed) and the Classroom task (t = -4.91, d.f. = 46, p < .01, two-tailed). Verbal age
1s, therefore, a significant factor in subject’s performance on the theory of mind tasks,

thereby confirming Hypothesis 8.
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3.7 Contingency Between Tasks

Since the trends, in terms of contingency between various theory of mind tasks, were
found to be very similar for the participants matched on the BPVS and those matched on

the TROG it was decided to present the combined data for all participants.

Table 6 shows the number of subjects passing both, neither or either one of the first order

theory of mind tasks.

Sally-Anne and Ben | Autistic Learning Normally Toral
tasks (Passes) disabled developing

Both 5 13 27 45

Neither 5 13 3 21

Sally-Anne only 1 0 0

Ben only 5 2 1 8

Table 6. Contingency table for the Sally-Anne and Ben tasks.

Table 6 provides further evidence for the trend that the Ben task was easier for participants
(especially with autism) than the Sally-Anne task. Since eight children passed the Ben task,

but failed the Sally-Anne task, whilst only one child showed the opposite response pattern.

Table 7 shows the number of subjects passing both, neither or either one of the Classroom

and Ice-Cream Man second order tasks.

Ice-Cream Man and | Autistic Learning Normally Total
Classroom tasks disabled developing
(Passes)
Both 1 3 12 16
Neither 13 20 7 40
Ice-Cream Man only 0 2 2 4
Classroom only 2 3 10 15

Table 7. Contingency table for the Ice-Cream Man and Classroom tasks.
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Simtlarly table 7 provides further evidence that the Classroom task was easier for subjects
than the Ice-Cream Man task, since 15 children passed the Classroom task but failed the

Ice-Cream Man task, whilst only four children showed the opposite response pattern.

Table 8 shows the number of subjects passing both, neither or either one of the Classroom

and Puppy second order tasks.

Puppy and Autistic Learning Normally Total
Classroom tasks disabled developing
(Passes)
Both 3 4 15 21
Neither 13 22 8 43
Puppy only 0 0 1
Classroom only 0 2 7 9

Table 8. Contingency table for the Puppy and Classroom tasks.

Finally, it would appear from the above table that the Classroom task was also easier for
participants than the Puppy task, since nine children passed the Classroom task but failed

the Puppy task, whilst only one child showed the opposite response pattern.
There appeared to be little difference in difficulty between the Puppy and [ce-Cream Man
task, since overall eight participants passed the Puppy task only (and failed the Ice-Cream

Man) whilst five participants showed the opposite response pattern.

3.8 Justification Question Responses

As outlined in the method, subjects were asked to justify their correct answers to the belief
questions in the second order theory of mind tasks and these justifications were then

coded. Appendix 4A shows all the justification question responses and coding, for each
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theory of mind task. A table showing the frequency of each type of justification is shown
in Appendix 4B. As can be seen in the table in Appendix 4B, not one participant gave an
explicit second order justification, and only 25 per cent of responses given were

categorised as implicit second order. These results are summarised in Table 9 below.

Theory of mind tasks and Autistic Learning Normally
justifications disabled developing

Freq. % Freq. % Freq. %

Ice-Cream Man task

Total appropriate I 1060 4 80 6 43
Total inappropriate 0 0 | 20 8 57
Puppy task

Total appropriate 3 100 2 67 16 89
Total inappropriate 0 0 1 33 2 11
Classroom task |

Total appropriate 2 67 5 83 13 58
Total inappropriate 1 33 I 17 9 42

Table 9. Summary of justification question responses for each second order task.

The number of autistic subjects passing the second order theory of mind tasks is small,
however, they appear to be no worse at appropriately justifying their answers than the

learning disabled or normally developing participants.
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Chapter 4: DISCUSSION

In the following discussion, the aims of the study will be reviewed briefly and then the
results will be discussed in relation to the hypotheses and relevant literature. It should be
noted that the results and verbal ages quoted will refer to the BPVS (unless otherwise
stated), since this is the verbal test that has most commonly been used in past research, and
will therefore allow comparisons to be made with previous findings. This chapter will
conclude with a critique of the study and consideration of the implications for future

research, theory and practice.

4.1 Review of the Aims

The main aim of the study was to provide evidence that individuals with autism do have a
theory of mind, but that the standard tests used in a number of previous studies need to be

simplified for this population in order for their ability to show.

A further aim was to show that language ability is significant in terms of theory of mind
task performance, and that matching participants in terms of their understanding of
grammar (rather than single word understanding) would be more appropriate, due to the

nature of the theory of mind tasks.

4.2 The First Order Theory of Mind Tasks

Sally-Anne Task

As predicted, there was a significant difference between the three participant groups (i.e.
the autistic, learning disabled and normally developing subjects), on the standard first
order theory of mind task, called the Sally-Anne task. This replicates a large body of past

research, where failure on this and similar first order theory of mind tasks has been taken
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to show that individuals with autism have a deficit in theory of mind (as discussed in

Section 1.3 of the introduction).

Baron-Cohen ef al. (1985), in their original study, found that 20 per cent of the autistic
participants, 86 per cent of the learning disabled and 85 per cent of the normally
developing participants passed the Sally-Anne task. In comparison, in this study 38 per
cent of the autistic, 63 per cent of the learning disabled and 81 per cent of the normally
developing participants passed the Sally-Anne task. The verbal ages of the autistic children
in the current study were, however, slightly higher in comparison to those of the children
included in Baron-Cohen ef a/.’s (1985) study. The lower age limit, in both Baron-Cohen
et al.’s and the current study were very similar (2 years 8 months and 3 years 1 month
respectively) however the upper age limits differed (7 years 5 months and 13 years 11
months respectively). Selecting, therefore, only the autistic children in the current study
with a verbal age less than 7 years 5 months it was possible to make a more precise
comparison. It was then found that 30 per cent of the autistic children passed the Sally-
Anne task, which is similar to Baron-Cohen et al.’s finding. The number of normally
developing subjects who passed the Sally-Anne task in the current study is also

comparable to that found in previous research.

Regarding the learning disabled subjects, it is of interest to note that a higher percentage
passed the Sally-Anne task in Baron-Cohen ef al.’s study than in the current study (86 per
cent and 63 percent respectively). This is even more significant when one considers that in
Baron-Cohen ef al.'s study the learning disabled subjects all had verbal ages less than 4
years, whilst in the current study all the participants had verbal ages greater than 4 years.

This discrepancy in findings cannot be attributed to degree of learning disability, since the



groups in both studies were very similar in terms of chronological age, so it is likely that

the participants in Baron-Cohen et al. 's (1985) study were more learning disabled.

Baron-Cohen e/ al., and a number of other studies with similar results, employed learming
disabled participants solely with Down Syndrome, whilst in the current study subjects’
learning disabilities were of mixed aetiology. It may be, therefore, that individuals with
Down Syndrome do not have the same difficulty with theory of mind as other learning
disabled children. Individuals with Down syndrome have a unique profile, in that typically
their cognitive abilities are more developed than their verbal abilities, and they show
relative strengths in certain aspects of their attentional, social and emotional abilities, as
compared with autistic individuals (Beeghly, Weiss-Perry & Cicchetti, 1990; Dodd, 1975;
Kasari, Mundy, Yirmiya & Sigman, 1990; Mundy, Sigman, Kasari & Yirmiya, 1988; Rohr
& Burr, 1978). It may be that these strengths have contributed to the better performance of
Down syndrome sﬁbjects in past research. In comparison, several studies which have
employed leaming disabled individuals without Down syndrome, have found this
participant group to be significantly worse than mental age matched normally developing
children, on both first and second order theory of mind tasks (e.g. Benson er al,, 1993;

Sodian & Frith, 1992.)

Ben’s Toy Car Task

As predicted, contrary to prior research, there was no significant difference tn performance
between the autistic, learning disabled and normally developing participants (matched on
the BPVS) on the simplified first order theory of mind task, known as the Ben task. Other
studies have found no significant difference in performance, between autistic and learning
disabled control subjects, on the standard first order theory of mind task (Oswald &

Ollendick, 1989; Tager-Flusberg & Sullivan, 1994b; Yirmiya & Shulman, 1996.) Prior er
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al. (1990) also found no significant difference between autistic and learning disabled
participants on the Sally-Anne task, when they used real people to act out the scenario
instead of dolls. A thorough literature review has, however, not revealed any other study
that has found autistic participants to perform similarly to normally developing

participants, on a first order theory of mind task.

This finding suggests that the modifications made, to the standard Sally-Anne task, had an
effect on the performance of the autistic subjects. It is important to note, however, the
difficulty in proving a null hypothesis. The changes were designed to focus the attention of
the autistic children more on the story. They also prevented the actual location of the
salient object (in this case Ben’s car) from being a distraction, when the belief question
was asked. From observations made during testing, it did appear that the autistic children
were better able to concentrate on the Ben task than the Sally-Anne task, since during the
Sally-Anne task a number of children wanted to play with the marble or open the bag and
basket. In addition, when the belief question was asked in the Sally-Anne task (‘where
does Sally think her marble 1s7°) a number of children opened up the basket, revealing the
actual location of the marble. It would seem, from this behaviour, that the actual location

of the marble was distracting for participants.

It is not possible to determine which of the modifications made to the Sally-Anne task
might have aided the performance of autistic participants. The fact that ‘simplifying’ the
standard first order theory of mind task may remove any significant differences in
performance, between autistic subjects and matched controls, suggests that individuals
with autism do have a theory of mind, and that previous research findings are the result of

a task artefact.
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Comparison Between the Two First Order Tasks

Autistic Participants

It was predicted that significantly more autistic subjects would pass the Ben task than the
Sally-Anne task. It should be noted that whilst nearly double the number of autistic
children passed the Ben task, as compared with the Sally-Anne task, this difference did not
reach statistical significance. There are, however, a number of factors that indicate that the
Ben task was easier for autistic children than the Sally-Anne task. Firstly, from the
contingency results, it was found that five autistic children passed the Ben and failed the
Sally-Anne task, whilst only one showed the opposite response pattern. Secondly,
examining the data on verbal age and performance on the theory of mind tasks, it was
noted that the mean age of autistic children passing the Ben task was 9 months lower than
that of those participants passing the Sally-Anne task. Finally, it is of note that the least
verbally able autistic child to pass the Sally-Anne task had a verbal age of nearly 4% years,

whilst one autistic participant passed the Ben task with a verbal age just over 3 years.

Non-autistic Participants

The modifications made to the standard first order task were specifically aimed at
simplifying it for autistic subjects. There was, however, also a trend with the learning
disabled and normally developing groups for a few more subjects to pass the Ben task than
the Sally-Anne task. This difference was very small, which may partly be attributable to
the fact that overall these groups were performing near ceiling level on the first order

theory of mind tasks.

Wimmer and Perner (1983) in their original study found, in a group of normally
developing subjects, that none of 3-4 year olds, 57 per cent of the 4-6 year olds and 86 per

cent of 6-9 year olds passed the Sally-Anne task. In the current study, since overall the
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normally developing subjects performed near ceiling level, it might be that examining the
younger children will reveal some difference in performance on the Sally-Anne and Ben
tasks. This was found to be the case, that the trend of more normally developing
participants passing the Ben than the Sally-Anne task, was only apparent in the youngest

age group, as shown in Table 10 below.

Percentage passing (in each age group)
Theory of Mind
Task 4-5 years 5-6 years >6 years
Sally-Anne Task 50 90 100
Ben Task 67 90 100

Table 10. Pass rates of different aged normally developing children, on the first order

theory of mind tasks.

Other studies have shown that even some 3 year olds can pass first order theory of mind
tasks (Hogrefe, Wimmer & Pemner, 1986; Tager-Flusberg & Sullivan, 1994b). It might be
the case that the difference in performance on the Sally-Anne and Ben tasks, in the current

study, would be greater still in a group of 3 year olds.

4.3 The Second Order Theory of Mind Tasks

Ice-Cream Man Task

As predicted there was a significant difference in performance between the three
participant groups in terms of their performance on the Ice-Cream Man task. In the current
study, 6 per cent of the autistic, 13 per cent of the learning disabled and 50 per cent of the
normally developing subjects passed this task. Baron-Cohen (1989) in his original study,

selected only those participants who had passed a first order theory of mind task, and
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found that none of the autistic, 60 per cent of the learning disabled and 90 per cent of the

normally developing subjects passed the Ice-Cream Man task.

In the current study, selecting out only those participants that passed one of the first order
theory of mind tasks (i.e. 11 autistic, 11 learning disabled and 14 normally developing
subjects), allows a better comparison to be made with Baron-Cohen’s (1989) study. It was
found that this made little difference to the percentage pass rates on the second order task,
with 9 per cent of the autistics, 18 per cent of the learning disabled and 57 per cent of the

normally developing then passing the Ice-Cream Man task.

It is surprising that whilst the autistic group in Baron-Cohen’s (1989) study were older and
verbally more able, in comparison to the current study, none of them passed the second
order task. It should be noted that in the current study the 9 per cent of autistic subjects to
pass this task, only represents one participant. There is also an apparent discrepancy in the
performance of the learning disabled participants, between Baron-Cohen’s study and the
current one (60 per cent and 18 per cent of subjects passed respectively). In Baron-
Cohen’s study the leamning disabled participants did not differ significantly in their
performance from the normally developing participants on the Ice-Cream Man task. Whilst
in this study the learning disabled group and the autistic group did not differ significantly
in their performance on this task. This finding is more remarkable when one considers
that, althougﬁ the learning disabled subjects in each study were of a similar age, in the
current study they were more verbally able. This difference in results, across the two
studies, may again be attributable to the fact that in Baron-Cohen’s study the leaming

disabled group consisted only of individuals with Down syndrome.
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In the current study, whilst the autistic subjects’ performance was significantly worse than
the normally developing subjects on the Ice-Cream Man task, there was no significant
difference in performance between the autistic and learning disabled participants. A
number of more recent studies have reported similar results, in so far as finding no
significant difference between learning disabled subjects and those with autism or
Asperger’s syndrome, in their ability to attribute second order beliefs (Bowler, 1992,

Ozonoff, Rogers & Pennington, 1991; Tager-Flusberg & Sullivan, 1994a).

Simplified Puppy and Classroom Tasks

It was predicted that there would be no significant difference between the three participant
groups (on the BPVS) on either of the simplified second order tasks (i.e. the Puppy and
Classroom tasks), however, this was not found to be the case. This difference in
performance could be due to matching the subjects on the basis of the single word
understanding rather than on comprehension of grammar (see later discussion in Section

4.4).

Puppy Task

Nineteen per cent of both the autistic and learning disabled subjects and 56 per cent of the
normally developing subjects passed the Puppy task. In comparison, Tager-Flusberg and
Sullivan (1994a), who were the first to employ the Puppy task with individuals with
autism, found that 58 per cent of the autistic and 67 per cent of the learning disabled
subjects passed this task. Tager-Flusberg and Sullivan (1994a) found a much higher
percentage of both autistic and leamning disabled subjects passed the Puppy task than in the
current study, but thts can be attributed to their participants being older and verbally more

able. In line with the current study they found no significant difference between the autistic
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and learning disabled participants on this task. They did not include a normally developing

control group, so it is not possible to make a comparison in this respect.

Classroom Task

In the current study, 19 per cent of the autistic, 25 per cent of the leaming disabled and 63
per cent of the normally developing subjects passed the Classroom task. These pass rates
are stmilar to those found for the Puppy task in this study, with a slightly higher percentage
(though not significantly) of learning disabled and normally developing subjects passing
the Classroom task. There was found to be no significant difference in performance

between the autistic and learning disabled participants, on the Classroom task.

Comparison Between the Three Second Order Tasks

Autistic Participants

It was predicted that significantly more autistic subjects would pass the simplified Puppy
and Classroom tasks than the standard Ice-Cream Man task. It should be noted that whilst
three times the number of autistic children passed the Puppy and Classroom tasks, as
compared with the Ice-Cream Man task, the numbers involved were very small and this

difference did not reach statistical significance.

There are a few indications that the Classroom and Puppy tasks were slightly easier for
autistic children than the Ice-Cream Man task. Firstly, from the contingency results it was
found that two autistic children passed the Classroom and Puppy tasks but failed the Ice-
Cream Man task, whilst none showed the opposite response pattern. Also examining the
data on verbal age and performance on the theory of mind tasks, it was noted that the
autistic partictpant who passed the Ice-Cream Man task was 3': years older than the mean

age of autistic children passing the Puppy or Classroom. In addition, it is of note, that the
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one autistic child to pass the Ice-Cream Man task had a verbal age of nearly 14 years,
whilst the least verbally able participant to pass the Puppy and Classroom tasks had a

verbal age of just over 8 years.

Non-autistic Participants

The modifications made to the standard second order task were specifically aimed at
simplifying it for autistic subjects. There was also a trend with the learning disabled and
normally developing groups for a few more subjects to pass the Puppy and Classroom
tasks than the Ice-Cream Man task. It was also found that significantly more normally
developing subjects passed the Classroom than the Ice-Cream Man task when matched on
the TROG. Considering the contingency data, it is of particular interest that 10 normally
developing subjects passed the Classroom task, but failed the Ice-Cream Man task, and
only two showed the opposite response pattern. In addition seven normally developing
subjects pz_xssed the Classroom task but failed the Puppy task and only one showed the

opposite response pattern.

Sullivan et al. (1994), who designed the Puppy task, employed it with normally developing
4-8 year olds. They found that significantly more subjects were able to pass this simplified
version of a second order task (which included prompts and fewer characters, episodes and
scenes) than passed the standard task. In addition, previous studies have found that
normally developing children were not able to pass second order theory of mind tasks until
the age of 6-7 years, however, on the Puppy task 40 per cent of the participants under the
age of five succeeded. Similarly, considering the younger normally developing participants
in the current study, it was found that 17 per cent of those under the age of five passed Ice-

Cream and Puppy task whilst a striking 50 per cent passed the Classroom task.

72




Justification Question Responses
This study showed that the autistic subjects were no worse than the other two partictpant
groups at appropriately justifying their answers, to the false belief question, in the second

order theory of mind tasks. Tager-Flusberg and Sullivan (1994a) reported similar findings.

Pemer and Wimmer (1985) and Baron-Cohen (1989) found in their studies that all the
children who correctly answered the false belief question were able to appropriately justify
their responses. In contrast, in the current study between 13 and 45 per cent of participants
across the groups, failed to give appropriate justifications for their correct answers to the
false belief question, on a theory of mind task. It is important to note that the participants
with autism did not give the highest percentage of inappropriate justifications. Tager-
Flusberg and Sullivan (1994a) also found a number of children, who passed their Puppy

task, gave inappropriate justifications for their responses.

Consistent with Bowler’s (1992) findings, in the current study none of the subjects, in any
group, explicitly referred to the beliefs of both characters in their justification responses. In
both Bowler’s and the current study, it was found that the majority of justification
responses were categorised as either ‘focation’ or ‘communicated information.” Bowler
hypothesised that certain features of the scenarios used, in the second order tasks, focus the
subject’s attention on non-mental explanations, and that the justifications given tend to
centre on the point in the story at which the false belief was set up. For example in the Ice-
Cream Man task a large number of subjects stated that at the beginning of the story the Ice-
Cream Man was in the park, or that he said he would be there all afternoon. Bowler (1992)
found support for this theory in a further study in which the false belief, that was set up in

the mind of one of the protagonists about the other one’s belief, was caused by an
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unintentional act. This led subjects to give an increased number of justifications that made

a reference to the beliefs of one or both of the characters in the story.

4.4 Verbal Ability and Theory of Mind Task Performance

Matching on the Basis of the BPVS or the TROG

It was predicted that matching subjects on the basis of the TROG would remove any
significant differences, in performance on a theory of mind task, found between the three
participant groups matched on the BPVS. It was believed that matching subjects on the
basis of their understanding of grammar would be more appropriate, considering the nature
of the theory of mind tasks, than matching them according to single word understanding. It
was found that when subjects were matched on the TROG, there was no significant
difference between the three participant groups on either the Ice-Cream Man or Puppy
tasks. This is a surprising finding considering the huge difference in performance, found in
past research, between autistic subjects and matched controls on second order theory of
mind tasks. It needs to be interpreted with caution, however, because of the difficulty in

proving a null hypothesis.

Tager-Flusberg and Sullivan (1994a, b) appear to be the only other researchers, to date, to
have matched subjects according to their comprehension of grammar, using a sub-test of
the Clinical Evaluation of Language Fundamentals (CELF). Tager-Flusberg and Sullivan
(1994a) found no significant difference between the autistic and leaming disabled groups
on the Puppy task. In addition, Tager-Flusberg and Sullivan (1994b) found that subject’s
performance on the CELF was a better predictor of theory of mind performance than the

PPVT (an older version of the BPVS, which assesses single word understanding).
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There was still a significant difference between the three participant groups, on the Sally-
Anne task, when matched on the TROG. This may be due to an inherent problem with the
task, in terms of the props causing a distraction, and the true location of the salient object
being overriding, as previously discussed. It could also be the case that matching subjects
more appropriately on the TROG only has an impact on the second order theory of mind
tasks, as these require subjects to have a better understanding of language, since they use

more complex grammar than the Sally-Anne task.

This explanation is not entirely consistent with the current findings, as there was still a
significant difference in performance between the three participant groups, on the
Classroom task, when matched on the TROG. This remaining difference seems
attributable to the good performance of the normally developing subjects on this task. One
of the differences between the Classroom task and the other two second order tasks, is that
the former had the story written out underneath the pictures, whilst in the other tasks the
story was read out by the experimenter. Participants were encouraged to read the story out
loud, for the Classroom task, if they were able to do so. It may be that more of the
normally developing children, than those in the other two participant groups, were able to
read and that this disproportionately helped the former in passing the Classroom task. On
re-examining the data, however, this was not found to be the case in that similar
proportions of subjects in each group (between 60 and 80 per cent) were able to read out

loud.

Verbal Age of ‘Passers’ and ‘Failers’
As predicted, verbal ability was a significant factor in subject’s performance on the theory
of mind tasks. There was a significant difference in verbal age between those participants

passing and failing on all the theory of mind tasks. This finding is consistent with a large
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body of research, which has also found a link between verbal ability and theory of mind

task performance (as described in Section 1.4 of the introduction.)

There appears to be substantial support from a number of studies for a developmental
cognitive explanation of the deficiencies shown by autistic children, in that once a certain
level of language ability has been acquired, a theory of mind is more likely to also develop.
A certain level of language ability is, however, not sufficient for success on theory of mind
tasks. Since a number of children in the current study, with a.verbal age greater than 6
years, were still unable to pass the theory of mind tasks. Also, Leslie and Frith (1988) and
Perner et al. (1989) employed specific language impaired children as controls in their
studies, and found that such children were significantly better than autistic children
(matched on the basis of the BPVS) on false belief tasks. It may be the case that matching
autistic children on the BPVS does not give a true representation of their ability, due to

their difficulties with grammar and the pragmatics of language.

4.5 Summary of the Main Significant Findings

e There was no significant difference in performance between the autistic, learning
disabled and normally developing children (matched on the BPVS) on the Ben task.
When matched on the TROG, there was also no significant difference in performance
between the autistic and normally developing children on the Ben task. These results
demonstrate that if the theory of mind task is simplified for autistic children, then they

may perform similarly to age matched control subjects.

o There was no significant difference in performance between the autistic and learning

disabled participants (whether matched on the BPVS or on the TROG) on any of the
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theory of mind tasks. This evidence suggests that any difficulties autistic subjects have
with theory of mind is attributable 'to their learning difficulty, rather than to having
autism per se. This may be as a result of, not only cognitive problems, but also -
concentration and language difficulties. It is of interest to note that individuals with
Asperger’s syndrome who, by definition whilst socially impaired are not cognitively
impaired and do not have delayed language, have been found to perform equally to
normally developing children on second order theory of mind tasks (Bowler, 1992;

Dahlgren, & Trillingsgaard, 1996; Ozonoff, Rogers & Pennington, 1991).

There was a significant difference between the three participant groups on the Ice-
Cream Man and Puppy tasks when matched on the BPVS. When matched on the
TROG, however, there was no significant difference between the three groups on these

second order tasks.

The participants with autism were as able to appropriately justify their answers to the
belief question, on the second order tasks, as subjects in the other two participant
groups.

Verbal age was found to be a significant factor in theory of mind task performance.
Considering the normally developing children under 5 years of age, it was shown that

more of them passed the ‘simpler’ first and second order tasks than the equivalent

‘standard’ tasks.
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4.6 The Critique

Participants

There were 16 subjects in each participant group, which is relatively few, and ideally it
would have been better to have larger sample sizes. Since autism is a fairly rare disorder it
was not possible to recrurt more participants within the scope of this piece of research. In
addition, if it had been possible to include more autistic subjects in the study it would have
compromised the ability to match the control groups so closely, especially on two verbal

tests.

There were very few autistic subjects who passed the second order theory of mind tasks,
and so it would have been preferable to include a larger number of higher ability autistic
subjects. Since only six participants with autism had a verbal age greater than 7 years,
which is the age at which children normally develop an understanding of second order
theory of mind. Similarly, it would have been interesting to include a younger group of
normally developing children (aged 3-4 years), not only to avoid the near ceiling effect
found on the first order tasks, but also to discover whether this would lead to an increased

difference in performance on the Ben and Sally-Anne tasks.

[t is worth noting that while all the participants with autism were attending schools
specifically for children with autism, all had at some stage been given a formal diagnosis,
it was not known what criteria were used to make this diagnosis. This is one difficulty
faced when comparing results across studies, which have employed children with autism,

since different studies have used different diagnostic and selectton criteria.
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The participants in the study were all recruited via a letter, which was sent home to their
parents, asking for consent for their child to take part. Whilst it is unlikely to have affected
the results overall, one needs to be aware that this means of recruitment could potentially
lead to a biased sample. Since Noll, Zeller, Vannatta, Bukowski and Davies (1997) found
that children who did not return consent forms were systematically different from

classmates who did participate, although the differences were small.

Theory of Mind Tasks

An important point, in relation to the theory of mind tasks, is that this study is the first to
employ the Ben and Classroom tasks and therefore the reliability and validity of these
tasks is yet to be tested. In order to do this, it would be necessary either to repeat the tasks
with the same subjects at a later date, or to give the same participants a number of versions

of these tasks (i.e. using different characters and locations) at the same point in time.

Design

In this study the author was also responsible for collecting all the data and was therefore
not blind to the study, in so far as knowing which participant group children were in and
which were the ‘simplified” and which the ‘standard’ tasks. There is, therefore, a potential
for bias in terms of how the tasks were administrated and evaluated. The sessions in which
participants were given the theory of mind tasks were all tape-recorded. This allowed the
author to check for potential bias in administration of the tasks, for example giving hints or
extra encouragement. Ideally, it would have course been preferable to have an

experimenter that was blind to the aims of the study.

Lastly, it is worth noting that one must always be cautious when using muitiple statistical

tests on the same data set. Due to probability, and therefore potentially by chance alone,
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one in 20 statistical tests may show a significant result. The chi-square analyses conducted
in this study, however, were all related to a priori hypotheses and also were used across

differing data sets.

4.7 Implications for Future Research, Theory and Practice

It will be important to replicate the findings in this study, especially considering the issues
of reliability and validity that have already been raised. In addition, it would be useful to
repeat the study employing subjects with a wider range of ability, in order to avoid the near
floor effect with the autistic participants on the second order tasks, and the near ceiling

effect for the normally developing children on the first order tasks.

A number of other hypotheses have been raised, within this study, that further research
could help to clarify. For example whether children with Down syndrome perform better
on theory of mind tasks than other leaming disabled children and also whether subjects
who are able to read the story on the ‘simplified’ theory of mind tasks are aided in their

performance.

This study provides further evidence for the role of verbal ability in theory of mind task
performance. A study conducted by Leslie and Frith (1988) found that specific language
impaired children were significantly better than autistic subjects on theory of mind tasks.
In the light of the current findings, that matching subjects on the TROG removes some of
the group differences on second order tasks, it would be important to repeat Leslie and

Frith’s (1988) study but matching subjects on the basis of the TROG.

The findings in this study also provide support for the salient object hypothesis, which

states that people with autism have difficulty disengaging from a salient object (as
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discussed in Section 1.4 of the introduction.) Hughes and Russell (1993) found that autistic
subjects failed a test of strategic deception, because of a difficulty with disengaging from
a focal object, rather than due to an inability to implant a false belief into the mind of the
competitor. Since the autistic participants found the task equally difficult when the
competitive element was removed, Hughes and Russell hypothesised that the children and
adolescents with autism were failing to disengage their attention from an object that is

both desired by them and the focus of the task.

The inability to disengage from a salient object seems too simplistic an explanation to
account for the many and varied features of autism. In addition, this was just one aspect of
Hughes and Russell’s (1993) task, which also required the ability to form a plan. The
ability to plan, control impulses and inhibit a prepotent but irrelevant response are all
components of executive functions, which have been thought to be impaired in autism (see
Section 1.6 of the introduction). The explanation that autism is due to a disorder of the
executive functions would be strongly supported by evidence that early frontal impairment
results in later autism. The findings, however, are contradictory (Price, Daffner, Stowe &
Mesulam, 1990; Welsh, Pennington, Ozonoff, Rouse & McCabe, 1991). There is other
evidence that supports this explanation of autism. Firstly, the commonalities between
frontal patients and individuals with autism have been well documented (Damasio &
Maurer, 1978; Fein, Pennington, Markowitz, Braverman & Waterhouse, 1986, Rumsey,
1985). Secondly, an impairment of executive functions can offer an explanation of other
central features of autism, besides the triad of impairments, e.g. stereotypies, excessive
desire for sameness and repetitive interests in very narrow topics (Kanner, 1943; Prior &
Macmillan, 1973). These other features of autism all involve perseveration in some form,
which is also linked to frontal lobe damage. Lastly, a large number of studies have shown
that autistic subjects and those with Asperger’s syndrome perform poorly, in comparison to
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matched controls, on standard tests of executive function (as discussed in Section 1.6 of

the introduction).

To conclude, the findings of this study suggest individuals with autism can demonstrate
that they have a theory of mind and, in addition, any deficit in this ability is not specific to
autism. Past research, which has found that autistic subjects perform worse on theory of
mind tasks than matched controls, is more likely to have been the result of the type of
theory of mind test employed and due to inappropriately matching subjects on the basis of
single word understanding. It will be important in the future, therefore, that research is
more focused on other theories of autism, and that especially the executive function
explanation is given greater consideration. Lastly, this piece of research has implications
for practice, in terms of interventions with individuals with autism focussing less on theory
of mind. Instead people need to be more aware of how tasks are presented to individuals
with autism and the limitations of their verbal understanding, executive functions, poorer

concentration and distractibility.
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