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ABSTRACT

Purpose: to evaluate the story understanding involving Theory of Mind in children with
autism spectrum disorder (ASD).

Methods: this a cross-sectional study conducted on a sample of 13 children with ASD,
aged five to ten years old. The children’s book “Claro, Cleusa. Claro, Clovis” was used,
whose characters are geometric figures that interact in a social context. The story was
narrated by a speech pathologist and then the child was encouraged to produce his/her
own retelling and answer questions related to the narrated events. The Wilcoxon and
Spearman’s correlation tests were applied. A significant level of 0.05% was considered.

Results: on average, 8.2 (28.7%) sentences were retold. Physical terms were mentioned
more frequently than mental ones (p=0.002). Regarding the questions, there was
predominance of correct answers regarding the identification of characters, setting, and
context; and difficulty in interpreting events involving mental states.

Conclusion: in this study, children had difficulty retelling important parts of the story and
interpreting facts involving the Theory of Mind.
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INTRODUCTION

During early childhood, children refine their percep-
tions on their interpersonal relationships and begin
to understand that a person’s actions depend on
how they see and notice the world around them'2
The theoretical construct that allows a typical child to
recognize, assign, and interpret mental states of beliefs,
desires and intentions, in themselves and in others, is
called Theory of Mind'.

It is known that the acquisition of Theory of Mind
skills also occurs according to the development of
linguistic capacity, especially pragmatics'*. This means
that, as children become skilled at understanding the
perspective of others, they also expand their linguistic
domain, for example, in their explanatory and justifi-
cation behaviors.

The discursive productions of children while
reading images can provide behavioral clues about
Theory of Mind and show that explanatory behaviors
demand some appropriation of linguistic and pragmatic
knowledge'2. At four years of age, typical children
are already able to understand, interpret and predict
the social behavior of their interlocutors and are able
to narrate facts from different perspectives. Therefore,
failures in Theory of Mind skills are strong indicators
of impairments in communicative and socio-cognitive
development'®.

There is consensus that, among the various clinical
manifestations observed in individuals with autism
spectrum disorder (ASD), difficulty in Theory of Mind
stands out'™*. Autism Spectrum Disorder is a neuro-
biological condition characterized by severe and
persistent impairments in the fields of social interaction
and communication and by the presence of a restricted
and stereotyped set of interests and activities®. The
inability to assign mental states has been considered
a basic flaw that greatly compromises interaction and
social communication in the autistic spectrum.

The first Theory of Mind tests began in the 1980s with
application of the Sally-Ann Test by British researchers
to compare the performance of children with autism,
Down syndrome and typical children. Subsequently,
tests with different levels of cognitive complexity* and
others involving content with figurative language®®
were constructed and applied. However, few studies
have analyzed the direct impact of such failures on
the interpretation of information and explanatory
approaches in a naturalistic context, such as reading
images in books.
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The study hypothesis was that children will present
a deficit in Theory of Mind by using more physical than
mental terms, both in retelling and in their explanatory
approaches. Thus, the goal of this study was to evaluate
the story understanding involving Theory of Mind in
children presented with autism spectrum disorder.
The specific objectives were to analyze the frequency
of use of physical and mental terms in retelling, and to
evaluate the interpretation of information and explan-
atory approaches involving the assignment of mental
states to the characters.

METHODS

This is a cross-sectional, experimental, quantitative
study; and an integral part of the study for conclusion of
Speech-Language Pathology course of the first author.

All parents or caretakers were aware of the
methodological procedures of the study and signed
an Informed Consent Form as suggested by the
Institutional Review Board of the Federal University
of Sdo Paulo - UNIFESP, Brazil (IRB Approval
N. 0671/2021, CAAE: 48383321.3.0000.5505).

The sample consisted of 13 children of both genders,
aged five to seven years, evaluated and diagnosed
with ASD by a multidisciplinary team, according to the
DSM-5° criteria and treated at the Speech-Language
Research Center for Children and Adolescents with
Autism Spectrum Disorder — NIFLINC-TEA of the
Speech-Language Department at UNIFESP.

The following inclusion criteria were considered:
diagnosis of ASD, age range (five to seven years) and
presence of verbal production (sentences).

The exclusion criteria were the presence of neuro-
logical alterations, malformations and/or identified
genetic syndromes, physical, auditory/visual and/or
motor disabilities and the absence of speech.

The children’s book Claro, Cleusa. Claro, Clévis'
was used. The characters in this story are geometric
figures that interact in a social context. The story was
narrated by a speech pathologist, in an individual
session, in telehealth format, since the study was
conducted during the period of social isolation of the
Covid-19 pandemic. As the story was narrated, the
pages of the book were simultaneously shown.

Then, each child was encouraged to produce
their retelling and answer questions related to the
narrated events. All oral productions of the child were
transcribed. The mean time for application of the proce-
dures was 20 minutes. From the transcripts, qualitative
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and quantitative analyses of speech of each child were

performed, as follows.

In the quantitative analysis, the following parameters
were considered:

a) Total number of sentences reproduced from the
book.

b) Total number of words or sentences emitted in a
distorted manner (addition of information external
to the story or inappropriate to the context, such as
idiosyncratic speech).

c) Number of terms referring to physical states:
motor actions (action verbs: jump; description of
perceptual characters: shape; naming of concrete
objects: pencil).

d) Number of terms that refer to mental states:
abstract words (verbs as think, feel; naming of
feelings: sadness, joy).

The qualitative analysis considered the answers to
questions regarding:

a) Names of characters?

b) Where does this story take place?

c) What happened to Clovis?

d) How did Cleusa feel when Clévis skipped a class?
e) Why did Cleusa feel like half?

f) How did Clovis feel when he met his colleagues?
g) Why did he need to build courage?

All answers were classified as appropriate or
inappropriate according to the context of the story.

Table 1. Sample characterization and performance in retelling the story
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Sample characterization was based on sociode-
mographic information of the families and results of
the following instruments, collected from the medical
records:

* Autism Behavior Checklist'?: a list of 57 non-adaptive
behaviors divided into five areas: sensory, use of
body and obiject, relational, language and perso-
nal-social, which measures the severity of autistic
behaviors, by a previous interview with the parents.

* SON-R 2%-7[a]'®: a nonverbal intelligence test,
previously administered to each child by the neurop-
sychologists of the team.

Descriptive analyses were performed on all study
variables. The Wilcoxon test was applied for compar-
ative analysis between the number of mental and
physical terms. The Spearman’s correlation test was
used to analyze the correlations between the sample
characterization variables, retelling of phrases use of
terms (physical and mental) by children. The signifi-
cance level was set at 0.05%.

RESULTS

Table 1 shows information on the sample character-
istics (age, non-adaptive behaviors and 1Q) and perfor-
mance in retelling the story.

N of distorted N of mental

Age ABC 0] Total N of phrases nhrases terms
Mean 76.46 72.31 82.23 8.23 1.31 0.92 3.92
Median 84.0 68.0 82.0 7.0 1.0 0.0 3.0
Minimum 60.0 60.0 68.0 1.0 0.0 0.0 1.0
Maximum 84.0 92.0 100.0 25.0 3.0 5.0 9.0
Standard deviation 9.32 9.99 9.20 7.15 1.03 1.61 2.78

Captions: ABC = Autism Behavior Checklist, IQ= Intelligence Quotient, N = number
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Table 2 shows the comparative analysis between
the use of mental terms versus physical terms in the
spontaneous retelling by children.

Table 2. Comparison between variables: number of mental terms x physical terms

N of mental terms N of physical terms Wilcoxon test (p) Result
Mean 0.92 3.92

Median 0.00 3.00 0.002*
Standard deviation 1.61 2.78

Captions: N = number, (*) statistical significance, p = significance level

Mental terms <
Physical terms

Figure 1 shows the percentage of responses to
qualitative questions related to story understanding.

I 23%
T 77%

. 15%
T 85%

P 23%
T 77%

A——— 53%
— 47%

) : I 61%
Why did Cleusa feel like half P 39%

Names of characters
Where does this story take place
What happened to Clovis

How did Cleusa feel when Clovis missed the school

: : : e 39%
How did Clovis feel when he met his colleagues I 61%

. T 76%
Why did he need to take courage D 24%

® Mistaken responses M Right responses

Figure 1. Responses to questions about the story
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Table 3 shows the correlation between the sample
characterization variables and the retelling performance
of children and use of mental and physical terms.
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Table 3. Correlation between sample characterization variables, retelling performance, and use of mental and physical terms by children

Spearman’s test Age (months) ABC 0]
Correlation coefficient 0.207 -0.209 0.365
Total N of phrases (28) Sig (p) 0.497 0.492 0.22
N 13 13 13
Correlation coefficient 0.458 0.314 -0.787
N of distorted phrases Sig (p) 0.115 0.297 0.001
N 13 13 13
Correlation coefficient 0.136 0.035 0.424
N of mental terms Sig (p) 0.657 0.91 0.148
N 13 13 13
Correlation coefficient -0.028 -0.246 0.422
N of physical terms Sig (p) 0.929 0.417 0.151
N 13 13 13

Captions: N = number; Sig (p) = significance level; N = number of children in the sample; ABC = autism behavior checklist; 1Q = Intelligence Quotient

DISCUSSION

Concerning the sample characterization, the
mean age of children was six years and three months
(SD = 9.32). It should be emphasized that the sample
consisted of children older than five years, since Theory
of Mind skills can only be demonstrated and evaluated
after four years of age'*.

The mean 1Q score, obtained by applying the
SON-R 2'%.-7[a]™ test, was 82.23 (SD = 9.20).
Regarding non-adaptive behaviors, analyzed using the
Autism Behavior Checklist'?, a mean score of 72.3 (SD
= 9.99) was found, which showed high rates of atypical
behaviors in children evaluated in this study.

In the analysis of story retelling, there were origi-
nally 28 phrases (Table 1); however, the mean retelling
by children was 8.23 phrases (SD = 7.15), i.e., only
one third of sentences that made up the story were
mentioned by children. It is important to mention that
the phrases recounted by children did not always
refer to the main episodes, such as the identification
of characters, setting, events that trigger the story
outcome (Clévis skipped a class; Catarina proposed
to play with Cleusa; Clovis returned to school;
Clévis proposed to play with his two colleagues).
Some children restricted themselves to retelling the

”

characters’ actions (“they were close”, “they played”).

These results corroborate the descriptions of inabilities
in understanding and interpreting information that
greatly impact the establishment of narrative discourse
by children and adolescents with ASD mentioned in
the literature'30. Approximately 1.31 sentences were
also produced and classified as distorted (SD = 1.03),
since they mentioned elements that were not part of the
original story, e.g., “are they geometric figures?”

Regarding analysis of the number of mental terms
mentioned in the story, there were six mental terms
described in the text (for example: anger, courage);
however, the mean reported by children was only 0.92
(SD = 1.61). There was a total of eight physical terms
in the book (for example: glue, played), and the mean
mention by the children was 3.92 (SD = 2.78). In the
comparative analysis (Table 2) between physical and
mental terms, a significant difference was found (p =
0.002), with greater mention of physical terms. These
results highlight the failures in assigning mental states,
mentioned in different studies that stated that children
with ASD demonstrate some deficit in the Theory of
Mind1»10,14-30.

In the quantitative analysis (Figure 1), children were
asked seven questions related to the story. The first
question concerned the identification of characters
(names), and among the thirteen children in the
sample, 77% responded adequately. It is believed
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that the difficulty in responses for some children was
most likely due to lack of familiarity with the names of
characters, which are not common (Clévis, Cleusa).

The second question referred to the setting where
the story took place (school) and the accuracy rate
was again high, with 85% of correct answers. The next
question had 77% of correct answers and concerned
what happened to Clovis (he skipped a class). It is inter-
esting to note that, although most children omitted this
information in the spontaneous retelling, it was possible
to recover their understanding through the questions.

In the next question: “How did Cleusa feel when
Clovis skipped a class?”, whose content refers to the
assignment of mental states, about 47% of children
were able to describe the feeling of sadness that the
character demonstrated upon noticing the absence of
her friend in school. When asked “Why did Cleusa feel
like half?”, the accuracy rate decreased, since only 39%
of children were able to properly assign the feeling to
the character. The children were also asked “How did
Clovis feel when he met his colleagues again?”, and
61% answered correctly.

The last question, “Why did Clovis need to build
courage?”, was answered correctly by only 24% of
children. These results show that children, again, had
difficulty in correctly answering the questions assigning
feelings to the characters®-%.

In the correlation between the sample character-
ization variables (age, autism behavior checklist, and
IQ) and the retelling performance (Table 3), significant
correlation was only observed between the mention of
distorted phrases and 1Q (p = 0.001). This result shows
that children with greater cognitive potential were
probably able to interpret and question the information
related to the story.

Finally, it is believed that it was possible to assess
the story understanding involving Theory of Mind in the
sample studied. The hypothesis that children would
use more physical than mental terms, both in retelling
and in their explanatory approaches, was investigated
and observed®-%,

It is suggested that other studies could be
conducted on larger samples, relating Theory of Mind
tests with morphosyntactic performance and analyzing
therapeutic strategies to develop the assignment of
mental states in individuals with ASD.

CONCLUSIONS

For the sample analyzed, a mean of 8.2 (28.7%)
sentences were retold. There was predominance of
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mention of physical terms rather than mental ones
(p=0.002). As for the questions, predominance of
correct answers was observed regarding the identi-
fication of characters, setting and context; and diffi-
culty in interpreting events involving mental states.
Therefore, it was found that children had difficulty in
retelling important parts of the story and in interpreting
facts involving the Theory of Mind.
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