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Abstract

Keywords:

Background and Aim: Considering the importance of reading, reading problems,
reading in academic skills in school and society, a major part ~ high functioning autism

of researches is dedicated to understanding the nature of
reading disability. Methods: In this cross-sectional study, 15
children with high-functioning autism were compared with
15 normal peers in exceptional boys' schools in the city.
Tehran to be compared. The evaluation test for Farsi reading .

. Corresponding author
was used for evaluation. Independent t-test was used t0 nejati@sbu.ac.ir
analyze the data. Results: The results showed that children
with high-functioning autism have more pronunciation and
omission errors compared to their normal counterparts
(P<0.05). Total error and total reading time were also higher
in children with autism (P<0.05). Conclusion: In general, the
results of the research showed that considering the reading  Received: 16.06.2022
problems in high-functioning autistic children and the design ~ /Acceptance: 09.12.2022
of reading skills in educational assignments, these issues
require attention and therapeutic interventions for these
children.
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Introduction

Reading includes skills that are the common basis
of success in all academic fields. This ability is a
cognitive process that requires recognizing visual
cues, paying attention to phonetic cues, and regular
decoding based on phonology (Aghaee-Sabet,
2012). Reading ability is a multidimensional
construct that includes cognitive, perceptual, and
language skills. According to the simple reading
theory (Cirino et al., 2019), reading ability consists
of two main components: word decoding and
language comprehension, where the problem in
any of the two components can make the reading
process difficult. Although Reading skills at
younger ages are focused on word recognition, for
older students, skills related to fluency,
comprehensiveness, comprehension, and as a
result, meta-linguistic processes are necessary
(Butterfuss & Kendeou, 2018).

Some elementary school children have difficult
experiences when learning to read. This disorder is
characterized by the inability to recognize words,
slow and inaccurate reading, and poor
comprehension. These children make many
mistakes in oral reading (such as omissions,
additions, and distortions of words) and have
problems distinguishing the features and sizes of
printed letters, especially letters that differ in
spatial orientation and line length. Often, along
with this disorder, there are also language
problems, which appear in the form of a disorder
in sound clarity and problems in the proper
sequence of words. Sometimes these children read
the letters that need to be read backward and
forwards due to the need for a complete
displacement of the pursuit eye movements
(Sadock & Sadock, 2013). In justifying this
developmental disorder, some researchers have
emphasized phonological problems (Ptok et al.,
2007), and some have focused on cerebellar
dysplasia (Yang, Yang, Chen, Zhang, & Bi, 2016).
Another group has considered the failure of visual
functions as the reason for reading problems
(Dusek, Pierscionek, McClelland, 2010. Palomo-
Alvarez, Puell, 2010. Hopkins, Black, White, &
Wood, 2019). By summarizing these three main
approaches, we can conclude that reading disorder
is multifactorial. In a study conducted on Persian-
speaking children in this field, it was determined
that there are three types of errors: errors that are
related to the insufficient functioning of the
auditory system, which is known as phonological

disorders. Pragmatic problems that probably
indicate the person's effort to understand (such as
repetitions and refusals). Errors related to
insufficient functioning of the visual system, such
as adaptation problems, saccadic movements, etc.
(such as reversing, deleting and adding)
(Pouretemad, Khatibi, Zarei & Stein, 2011)

The results of some studies have shown that
children with autism spectrum disorders often have
better or normal understanding in word decoding
than reading or listening (Nation, Clarke, Wright,
Williams, 2006; Fleury et al, 2014) and despite
Anomalies in communication development and
social development have high word decoding skills
(Newman et al, 2007, Happe, Booth, Charlton &
Hughes, 2006). Studies have shown that students
with autism spectrum disorders have healthy
development in reading non-words, like the control
group (Frith & Snowling, 1983). Minshew et al.
also found that general patterns of word reading
skills are healthy in high-functioning autism and
Asperger's children, along with language
comprehension and abstract reasoning deficits
(Minshew, Goldstein, Taylor & Siegel, 1994).
While in Huemer et al.'s study, more than half of
children with autism spectrum disorder had
problems in word decoding, poor phonological
awareness, and problems in rapid naming (Huemer
& Mann, 2010). Eisberg and colleagues also
reported that autistic children have word decoding
problems (Asberg, Dahlgren & Dahlgren-
Sandberg, 2008).

Although there have been studies on reading
problems in autism, the results of these studies
have often been inconsistent. Also, since there has
been no study comparing the reading skills of high-
functioning autistic children with their normal
peers in Iran, the research gap in this research field
iS quite noticeable. Therefore, this study aims to
investigate reading problems in high-functioning
autistic children compared to their normal
counterparts. In addition, in this study, we are
trying to determine the possible cause of these
errors (phonological, visual, functional) errors in
children with high-functioning autism by
specifying the frequency of reading errors in this
population to build a foundation for treatment
plans in this regard for these children .

Research method
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The current research is of a cross-sectional
comparative type. The population of the present
study included all children with high-functioning
autism and normal children of primary school age
in Tehran in 1401. Fifteen children with high-
functioning autism were selected using the
available sampling method, after screening using
the disorder screening questionnaire. High-
Function Autism Spectrum Screening
Questionnaire (ASSQ) participated with the help
of teachers in exceptional boys' primary schools in
Tehran, and 15 normal peers were also selected.
The criteria of the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders were
checked by a psychologist and then by an examiner
for children. After identifying the samples with
autism and considering 15 normal children who
were equal to children with autism in terms of age,
gender and functional intelligence, and by
obtaining a written consent form from the parents,
the criteria of the study were examined for them,
and those who did not qualify were excluded from
the work process. The entry criteria included: not
having hearing and vision problems, neurological
disorders, and seizures. The criteria for leaving the
group were non-cooperation of samples and non-
attendance of samples in the meeting. Finally, the
functional intelligence of the samples was
measured by a psychologist using the Wechsler
test.

Research tools

1. High Functioning Autism Spectrum
Screening  Questionnaire  (ASSQ):  This
guestionnaire was designed by Ehlers, Gillberg,
and Wing (Ehlers, Gillberg, & Wing, 1999). This
guestionnaire has 27 items that parents or teachers
complete. A score of 0-2 is considered for each
item. Children whose overall score is 22 (if
completed by teachers) and 19 (if completed by
parents) or more are selected as having high-
functioning autism. Each question in the
guestionnaire has three options: for the no option,
a score of zero, and the option to some extent,
which means that the child shows mild symptoms,
a score of one, and the option of yes, a score of two.
Kasechi determined the validity and reliability of
the Persian version of this questionnaire in 2012.
He announced that the Persian version of the
ASSQ questionnaire has adequate face validity and
acceptable validity. According to his reports, the
test-retest reliability coefficient of the ASSQ
guestionnaire for children on the autism spectrum

has been estimated in the group of parents (r =
0.467) and the group of teachers (r = 0.614).
Moreover, Cronbach's alpha coefficient obtained
in the group of parents and teachers of normal and
autism spectrum children shows that the ASSQ
items are suitable for screening high-functioning
autistic children (Kasechi, 2012).

2. Reading error analysis test: Error analysis is
one of the approaches of language psychology and
informal evaluation of oral reading (Lerner, 1989).
Many studies have been conducted to analyze
reading errors in different languages. In addition to
effectively classifying reading disorders, this
method is also helpful in identifying the underlying
mechanism involved in the reading process. In this
test, children are given a text whose words are
selected from elementary school Persian books,
and they are asked to read the text aloud and their
voice is recorded using a recorder. Then their
recorded voice is analyzed to determine the type of
errors and the duration of the reading. The types of
errors evaluated include mispronunciation,
exponential deletion, addition, substitution,
inversion, word breakdown, pause, and re-reading.
In addition, reading time is also measured and
compared (Ho, 2003). Word parsing, pausing, and
re-reading are subsets of functional errors,
exponential deletion, addition, inversion are
subsets of visual impairment errors, and
mispronunciation and substitution are subsets of
phonological errors (Castles, Coltheart, 1993; Ellis
& Hooper, 2001; Gupta, 2006).

Results

The current study was conducted on 30 children
with high-functioning autism, and normal peers,
the average age in both groups was 9.5 years.

An Independent t-test was used to compare the
group of high-functioning children with autism
with their normal counterparts in reading errors.

According to the results, the t-statistics for
pronunciation is -2.407 and for deletion is -2.34,
calculated at a significance level of P<0.05.
Therefore, it can be concluded that there is a
significant difference between the two groups of
children with autism disorder with high and normal
functioning. This means that children with high-
functioning autism have more pronunciation and
omission errors than normal children. The t-
statistic for the total error is 2.58, which is
significant at the P<0.05 level, in other words,
children with autism have committed more errors
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when reading compared to the group of normal
children. In the total reading time variable, the T-
statistic equal to 2.56 was calculated at a
significant P<0.05. It indicates that the reading
speed in the group with autism was significantly
lower than in the group of normal children.

Discussion and conclusion

This study aimed to investigate reading problems
in high-functioning autistic children. The results of
the study showed that children with high-
functioning autism have pronunciation and
omission problems in reading compared to healthy
children. The results of this study are in line with
the studies of Eisberg et al. and Huemer et al.
(Huemer & Mann, 2010, Asberg, Dahlgren &
Dahlgren-Sandberg, 2008). In one of the
systematic studies of reading skills in autism,
researchers of 41 children examined the spectrum
of autism disorder in four components of reading
skills: word recognition, non-word decoding, text
reading accuracy and reading comprehension.
They reported that 65% of the participants had
poor reading skills (Nation, Clarke, Wright &
Williams, 2006).

The results of the present study indicated that the
amount of errors related to mispronunciation and
omission in children with high functioning autism
is significantly higher than the control group.
According to the above classification, the incorrect
pronunciation of words is caused by phonological
disorders and the deletion of letters and words is
related to the deficiency in visual functions,
especially eye saccade movements (Pouretemad,
Khatibi, Zarei & Stein, 2011). In addition, it seems
that the lack of executive functions plays a greater
role in the reading disorders of high-functioning
autistic children than other causes. Considering
these points, the possible reasons for the observed
difference between the two groups have been
explained.

As mentioned, the reading process consists of two
main components, including word recognition and
reading comprehension (Cirino et al, 2019,
Butterfuss & Kendeou, 2017). The word
recognition process requires a person to decode the
target word and in other words to establish a
relationship between the letters and their
corresponding sounds (Sprenger-Charolles, Cole
& Serniclaes, 2013). Clark and Avery have
described two basic skills needed for decoding
words: phonological processing and rapid

automatic naming (Holland, Mclintosh & Huffman,
2004). Phonological processing refers to the
process of matching letters and phonemes. Rapid
automatic naming is a person's ability to name a
series of high-frequency colors, words and
numbers that are presented in a random order
(Vukovic & Siegel, 2006). As a result, problems in
any of these skills (phonological processing and
rapid automatic naming) can cause difficulties in
word recognition. It seems that autistic children are
deficient in these skills (Holland, Mcintosh &
Huffman, 2004).

It seems that high-functioning autistic children
have problems in phonological processing.
Phonological awareness is necessary for decoding
and is one of the two language skills necessary for
reading acquisition. Huemer and Mann showed
that word decoding problems are challenging in
high-functioning autistic children, and weakness in
reading ability is associated with poor
phonological skills (Huemer & Mann, 2010).
Short-term phonological memory is important for
language  development, especially lexical
development (Baddeley & Papagano, 1988). This
is while the results of studies have shown that
children with autism disorder have problems in
short-term phonological memory. Therefore,
pronunciation ~ problems  may  represent
phonological and semantic problems of vocabulary
items, but they may also be affected by attention
and memory needs. Probably, the problem of these
children is caused by weak working memory for
phonological information rather than grammatical
and semantic structure problems. Regarding the
problem of deleting letters and words while
reading, as mentioned earlier, these types of
reading errors are related to defects in visual
functions. One of the possible explanations in this
field is the defect in eye saccade movements in
children with autism. So far, several studies have
been carried out, the results of which indicated
defects in the eye movements of children with
autism (Kenmer, Verbaten, Cuperus, Camfferman
& Van Engeland, 1998., O'Connor & Hermelin,
1967). Saccades are one of the essential eye
movements for reading. The explorer reading
mechanism that increases reading speed is based
on saccade movements. Pursuing lines and letters
by saccade movements is necessary for effective
reading mechanisms. Part of the importance of
saccade movements for reading is due to the
relationship between these movements and the
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magnocellular visual pathway. The magnocellular
visual pathway controls selective attention, and
saccade movements also play a role in this process.
In other words, saccade eye movements stimulate
the magnocellular visual pathway so that it inhibits
the images resulting from previous fixations and,
as a result, prevents information interference.
Therefore, when this passage has a failure, it does
not have the integrity and efficiency required for
reading performance, and as a result, reading is
faced with problems. Among the common
symptoms associated with eye movement
insufficiency, we can mention missing lines, errors
related to carelessness, deleting some letters or
words, etc. Therefore, one of the possible reasons
for the increase in exponential deletion errors in the
group with autism can be a defect in eye saccade
movements (Brodney, 2001). It is also possible
that the basic deficit of children with autism in
sensory integration and the resulting visual
symptoms are the main cause of the reading
disorder observed in these children (Coulter,
2009). In this case, sensory integration treatment

by focusing on visual functions becomes important
in these children. Treatment based on sensory
integration is one of the common treatment
approaches in occupational therapy, which affects
tactile defects (Ayres & Tickle, 1980), behavioral
problems (Case, Smith & Bryan, 1999), and
perceptual problems (larocci & McDonald, 2006)
of children with autism have been identified.
Based on the results of this study, this type of
treatment focusing on the sense of sight seems to
improve the reading disorder of students with
autism and, consequently, their academic and
social functions. However, there is still insufficient
evidence in this regard.
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