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1.1 Introduction 

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by significant 

challenges in communication, behavior, and social interaction. These challenges manifest early in 

a child's development and persist throughout their lifetime, making ASD a condition that requires 

ongoing support and intervention. The study of ASD, particularly in the realm of language 

development, has garnered significant attention across various disciplines, including linguistics, 

psychology, and neuroscience. Despite the breadth of research in this field, there remains a notable 

gap in the study of language development in children with ASD who speak Arabic. 

This chapter seeks to address this gap by focusing on the phonological mean length of utterance 

(pMLU) in Arabic-speaking children with ASD. pMLU is a metric used to assess the phonological 

complexity of a child's speech and provides valuable insights into their language development. 

This study aims to evaluate the level of phonological development in children with ASD by 

analyzing their word productions at a granular level, examining each consonant and vowel in their 

utterances. Additionally, this research will explore the influence of age on the production and 

development of pMLU in these children, providing a comprehensive understanding of their 

phonological abilities compared to typically developing (TD) children. 

While pMLU has been studied extensively in children with ASD who speak other languages, such 

as English and Spanish, there is a scarcity of research on its application in the Arabic language. 

This study will fill this gap by examining the phonological language development of Arabic-

speaking children with ASD. The significance of this research lies in its potential to contribute to 

the development of a standardized test for speech pathologists, linguists, teachers, and parents. 
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Such a test could enhance the early detection of ASD and inform timely interventions, ultimately 

improving the quality of life for children with ASD and their families. 

1.1.1 Autism Spectrum Disorder 

Autism Spectrum Disorder has a rich and complex history that has evolved over the past century. 

The term "autism" was first introduced by the Swiss psychiatrist Eugen Bleuler in 1911 to describe 

a symptom observed in individuals with severe schizophrenia. At that time, autism was associated 

with extreme self-absorption and social withdrawal, and it was thought to be a coping mechanism 

for dealing with a distressing reality. Bleuler's initial conceptualization of autism was far removed 

from our current understanding of the disorder, which is now recognized as a distinct 

neurodevelopmental condition (American Psychiatric Association, 2013). 

The modern understanding of autism began to take shape in the 1940s, thanks to the pioneering 

work of Leo Kanner, an Austrian-American psychiatrist. In 1943, Kanner published a seminal 

paper that provided the first detailed description of autism as a distinct clinical entity. He observed 

that children with autism exhibited unique language behaviors, such as echolalia (repeating words 

or phrases spoken by others), pronoun reversal, and a preference for repetitive routines. Kanner's 

work laid the foundation for the diagnosis of "infantile autism," which was initially distinguished 

from other developmental disorders, such as intellectual disability (Kanner, 1943). 

Around the same time, Hans Asperger, an Austrian pediatrician, conducted research on a group of 

children who exhibited similar social and communication difficulties but did not have significant 

language delays. Asperger's work, which was published in 1944, emphasized the social value of 

individuals with autism and advocated for their appropriate education. Asperger's findings were 
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not widely recognized until much later, but they eventually led to the inclusion of Asperger 

syndrome in the broader autism spectrum (Asperger, 1944). 

In the mid-20th century, theories about the origins of autism began to diverge. One of the most 

controversial theories was the "refrigerator mother" hypothesis, popularized by Kanner and others. 

This theory suggested that emotionally distant and unresponsive mothers were to blame for their 

children's autism. The "refrigerator mother" theory gained traction in the United States and 

contributed to the stigmatization of parents, particularly mothers, of children with autism. 

However, this theory was eventually discredited as research began to uncover the biological and 

genetic underpinnings of autism (Kanner, 1949). 

In contrast to the psychogenic theories of autism, Bernard Rimland, a psychologist and father of a 

child with autism, proposed the Neural Theory of Behavior in the 1960s. Rimland argued that 

autism was a neurodevelopmental disorder with a biological basis, rather than a result of poor 

parenting. His work, along with advances in genetics, helped shift the focus of autism research 

towards understanding the neurological and genetic factors that contribute to the disorder 

(Rimland, 1946; cited in Cohmer, 2014). 

The Genetic Theory of autism gained significant support in the 1970s, following the publication 

of twin studies by Michael Rutter and Susan Folstein. Their research demonstrated that autism had 

a strong genetic component, with a much higher concordance rate among monozygotic (identical) 

twins compared to dizygotic (non-identical) twins. This finding underscored the importance of 

genetic factors in the development of autism and laid the groundwork for subsequent research into 

the genetic basis of the disorder (Folstein & Rutter, 1977). 
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The understanding of autism has continued to evolve, particularly with the development of the 

Diagnostic and Statistical Manual of Mental Disorders (DSM) by the American Psychiatric 

Association. The DSM has undergone several revisions, with significant changes in the 

classification and diagnosis of autism. The most recent edition, DSM-5, published in 2013, 

consolidated previously separate diagnoses, such as Autistic Disorder, Asperger's Syndrome, and 

Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS), under the single 

umbrella of Autism Spectrum Disorder. This change reflects the recognition of autism as a 

spectrum of related conditions with varying degrees of severity (American Psychiatric Association, 

2013). 

Today, ASD is understood as a lifelong condition characterized by difficulties in communication, 

social interaction, and behavior. While there is no cure for autism, early intervention and 

therapeutic approaches can lead to significant improvements in the quality of life for individuals 

with ASD. Research continues to explore the genetic, neurological, and environmental factors that 

contribute to the development of ASD, with the goal of improving diagnosis, treatment, and 

support for affected individuals and their families (Chaste & Leboyer, 2012; Rossignol & Frye, 

2012). 

1.1.2 Whole-word Measures 

Language development in children, especially those with ASD, can be assessed using a variety of 

metrics that provide insights into their phonological abilities. These metrics are crucial for 

understanding the nuances of language acquisition and identifying potential delays or impairments 

in children with ASD. This section introduces and explains the primary metrics used in this study 

to evaluate phonological development: Percentage of Consonants Correct (PCC), Phonological 
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Mean Length of Utterance (pMLU), Proportion of Whole-Word Proximity (PWP), and Proportion 

of Whole-Word Correctness (PWC). 

 

Percentage of Consonants Correct (PCC): 

 

PCC is a well-established metric used to assess the accuracy of consonant production in a child's 

speech. It was originally developed by Shriberg and Kwiatkowski (1982) as a segment-oriented 

measure, focusing on the individual consonant sounds produced by a child during a speech sample. 

To calculate PCC, the number of correctly articulated consonants is divided by the total number of 

consonants attempted, and the result is multiplied by 100 to obtain a percentage. A higher PCC 

percentage indicates greater accuracy in consonant production, which is often associated with more 

advanced phonological development. 

However, PCC has limitations as it only considers consonants and does not account for the overall 

phonological complexity of a child's utterances. It is a segment-oriented measure, which means it 

focuses on individual speech sounds rather than whole words or utterances. This can lead to an 

incomplete understanding of a child's phonological abilities, particularly in children with ASD, 

who may have atypical speech patterns that are not fully captured by segment-oriented measures. 

 

Phonological Mean Length of Utterance (pMLU): 

 

In response to the limitations of segment-oriented measures like PCC, Ingram (2002) introduced 
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the Phonological Mean Length of Utterance (pMLU) as a more comprehensive metric for assessing 

phonological development. Unlike PCC, pMLU evaluates the entire word, taking into account both 

the number of segments (consonants and vowels) and the accuracy of their production. pMLU 

provides a holistic view of a child's phonological development by considering the complexity of 

their utterances rather than focusing solely on individual segments (Ingram & Ingram, 2001). 

To calculate pMLU, each consonant and vowel in a child's utterance is counted, with additional 

points awarded for correctly produced consonants. The total points are then divided by the number 

of utterances to obtain the pMLU score. A higher pMLU score indicates greater phonological 

complexity and suggests that the child is producing more sophisticated word forms. pMLU is 

particularly valuable in research involving children with ASD, as it can capture subtle differences 

in their speech that may be missed by other measures. 

 

Proportion of Whole-Word Proximity (PWP): 

 

PWP is a metric that assesses the phonological proximity of a child's word production to the target 

word. Introduced by Ingram and Ingram (2001), PWP provides an indirect measure of word 

intelligibility by comparing the pMLU of the child's production to the pMLU of the target word. 

To calculate PWP, the child's pMLU is divided by the target pMLU, and the result is multiplied by 

100 to obtain a percentage. A higher PWP percentage indicates that the child's production is closer 

to the target word, reflecting better phonological accuracy (Ingram & Ingram, 2001; Ingram, 

2002). 
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PWP is particularly useful for evaluating the overall phonological development of children with 

ASD, as it considers both the complexity and accuracy of their word productions. By comparing 

the child's pMLU to that of the target words, PWP provides insights into the child's ability to 

produce words that are phonetically similar to those of typically developing children. 

Proportion of Whole-Word Correctness (PWC): 

 

PWC is a metric used to evaluate the overall accuracy of a child's word production. It measures 

the proportion of words in a speech sample that are produced correctly, relative to the total number 

of words attempted. To calculate PWC, the total number of correct words is divided by the total 

number of words in the sample, and the result is expressed as a percentage. A higher PWC 

percentage indicates that the child is producing a greater number of correct words, suggesting more 

advanced phonological development (Ingram & Ingram, 2001). 

PWC complements other phonological measures by providing a straightforward assessment of a 

child's ability to produce accurate words. It is particularly valuable in research involving children 

with ASD, as it can highlight areas of strength and weakness in their word production. For 

example, a child with a high PWC may be producing many correct words but may still struggle 

with certain phonological processes, which can be further investigated using measures like pMLU 

and PWP. 

 

1.1.3 The pMLU Scoring System 
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The pMLU scoring system is a central component of this study, providing a detailed assessment 

of the phonological complexity of a child's word productions. This section explains the pMLU 

scoring system in depth, including examples of how to calculate pMLU, PWP, PCC, and PWC. 

 

Proportion of Whole-Word Proximity (PWP): 

 

PWP is calculated by comparing the child's pMLU to the target pMLU. For example, if the target 

word has a pMLU of 10 and the child's production has a pMLU of 5, the PWP is calculated as 5/10 

= 0.5, which is then multiplied by 100 to obtain a PWP of 50%. This percentage reflects how 

closely the child's production approximates the target word in terms of phonological complexity 

(Ingram & Ingram, 2001). 

 

Proportion of Whole-Word Correctness (PWC): 

 

PWC is calculated by determining the number of words a child produces correctly and dividing 

this by the total number of words in the sample. For example, if a child correctly produces 30 

words out of a sample of 100, the PWC is calculated as 30/100 = 0.30, or 30%. This measure 

provides a straightforward assessment of the child's ability to produce accurate words (Ingram & 

Ingram, 2001). 

 

Calculation Examples: 
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To further illustrate the pMLU scoring system, this section provides detailed examples of how each 

measure is calculated. For instance, consider the target word /ʕaṣiːr/ ("juice") with a pMLU of 8. 

If the child produces the word as /tuba/ with a pMLU of 5, the PWP is calculated by dividing the 

child's pMLU by the target pMLU (5/8) and multiplying by 100 to obtain a PWP of 62.5%. 

Similarly, if the child produces 75 correct words out of a sample of 100, the PWC is 75%. 

These examples demonstrate how the pMLU scoring system can be used to assess the phonological 

development of children with ASD, providing a comprehensive evaluation of their speech 

production abilities.  
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