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Abstract

Although children with developmental language disorder (DLD) are known to have
difficulties with emergent literacy skills, none of the available Arabic studies have examined
emergent literacy skills in children with DLD. This is unexpected given that Arabic is the native
language of approximately over 300 million people in the world. It has been suggested that oral
language skills contribute significantly to emergent literacy skills in English-speaking children,
so this study aims to fill this gap in Arabic studies by being the first to examine the associations
between different oral language and emergent literacy skills in Arabic-speaking children, with
and without DLD, aged 4;0 to 6;11 (years; months). The study will also investigate the
relationships between verbal short-term memory (VSTM), socioeconomic status (SES), home
literacy environment (HLE), and emergent literacy skills, and their impact on Arabic children
with and without DLD. The aim is to provide additional new insights into relationships between
oral language, VSTM, and emergent literacy skills in the Arabic language, and contribute to
the understanding of emergent literacy development in Saudi Arabic-speaking children.

In terms of methodology, this study administered comprehensive Arabic language,
VSTM and emergent literacy batteries to a typically developing (TD) group and DLD group
of children based in Riyadh, Saudi Arabia. Consistent with existing literature, findings
demonstrated that the TD group significantly outperformed the DLD group on emergent
literacy measures. Findings also showed significant associations between oral language skills,
VSTM, and emergent literacy skills in both TD and DLD groups; however, these associations
were stronger in the DLD group than the TD group. Results also revealed that vocabulary
knowledge and digit recall were significant predictors for emergent literacy skills in the DLD
group only. This study represents an important first step in understanding emergent literacy

skills and their relationships to language in Arabic-speaking children with and without DLD.
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Chapter 1
Introduction

1.1 Background to the study

The ability to read fluently and accurately is a crucial skill for academic success (Catts
et al., 2002; Gough & Tunmer, 1986). The process to learn this skill starts from a young age,
with infants learning and expanding their knowledge through exposure to books as a matter of
course. Reading is a linguistic-based skill and an essential means of communication and acts
as a link between oral and written language skills. According to the Simple View of Reading
(SVR) model (Gough & Tunmer, 1986), reading comprehension is the result of two primary
skills: decoding and listening comprehension. In order to be successful readers, children must
use both word-level cues (during the decoding process) and sentence-level cues (during the
comprehension process) to competently comprehend the written script. Therefore, children
must acquire strong linguistic skills early on in their development, as it will act as an anchor
for their reading skills.

The relationship between oral language and emergent literacy skills has been studied
for many years in English and other languages; however, there has been limited research on
this topic in Arabic, particularly in children with developmental language disorder (DLD).
Children with DLD are known to have unexplained difficulties with acquiring language
(Bishop et al., 2017). Given that reading is a language-based skill, deficits in language will
arguably hinder the acquisition of reading. Several studies have reported that DLD has a
negative impact on literacy and academic skills (Boudreau & Hedberg, 1999; Catts et al., 2005;
Gillon, 2004; Pratt et al., 2020) that often persist throughout the affected child’s school years
and beyond. In Saudi Arabia, speech and language therapists (SLTs) demonstrate tremendous
efforts in providing support and services to children with DLD and their families, despite

limited resources. However, due to the parents and educators’ limited awareness of DLD and
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the lack of resources, SLTs face difficulties in identifying emergent literacy deficits. It is
therefore imperative that this study be carried out to not only raise awareness of DLD amongst
educators and parents in Saudi Arabia, but to establish a possible means of improving emergent
literacy in children with DLD. To this end, this study will investigate the relationship between
oral language skills and emergent literacy acquisition in Saudi Arabic-speaking children with
DLD and examine language predictors for emergent literacy skills.
1.2 Research Contribution

Despite the available literature in Arabic, no studies have examined the relationship
between emergent literacy and oral language skills in Arabic-speaking children with and
without DLD. Most of the Arabic studies have focused on school-aged children, so our
knowledge about the emergent literacy skills in younger children (aged 4 to 6) is limited. Also,
available studies have not considered a broad range of linguistic skills (e.g., semantic,
morphosyntax, and comprehension) and emergent literacy skills (e.g., phonological awareness,
letter knowledge, and decoding). As a result, the nature of the relationship between language
and emergent literacy in young Arabic-speaking children is still unclear. It is possible that the
relationship between oral language skills and emergent literacy may vary between languages
and, given the phonological and orthographic differences between English and Arabic, the
relationship between language deficits and emergent literacy skills in Arabic may be different
from English. Therefore, studies on the relationship between language and emergent literacy
in Arabic are crucial to advance scholarly knowledge on the foundational role that language
plays in literacy development, and to inform early intervention.
1.3 Aims and Objectives

The primary aim of this study is to investigate the relationship between oral language
and emergent literacy skills in Arabic-speaking children with and without DLD, and to identify

the potential linguistic predictors for emergent literacy in Arabic. Understanding the
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association between oral language and emergent literacy in Arabic is important from both a

clinical and educational perspective. Having such knowledge would help to improve early

intervention services provided to children with DLD as well as educate teachers and families

about the impact of language deficits on literacy development. This research is important for a

number of reasons:

1.

The literature on the associations between oral language, VSTM, and emergent literacy
skills of Arabic-speaking children with and without DLD is limited compared with well-
documented studies in English and other languages. Therefore, this study aims to provide
preliminary evidence concerning these relationships and fill the gap in the studies of
emergent literacy skills in Arabic-speaking children with and without DLD.

Due to the paucity of research in Arabic emergent literacy skills, the findings of this study
have the potential to contribute new knowledge about the nature of the associations
between oral language, VSTM, and emergent literacy skills in Arabic-speaking children
with and without DLD.

This thesis attempts to achieve the aims and objectives of this research by studying
the relationship between oral language skills and emergent literacy skills in Saudi Arabic-
speaking children with and without DLD disorders aged 4;0 to 6;11. In light of this context,
the research questions are:

1. Do Saudi Arabic-speaking children with DLD differ from their TD peers in
emergent literacy skills?
2. What is the relationship between language and emergent literacy skills in Arabic-

speaking TD children and children with DLD?

3. What is the relationship between verbal short-term verbal memory and emergent

literacy skills in Arabic-speaking TD children and children with DLD?
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4. What is the relationship between home literacy environment, socioeconomic
status, and emergent literacy skills in Arabic-speaking TD children and children
with DLD?
1.4 Thesis outline
This thesis is composed of six chapters, including this introductory chapter. The
remaining chapters of this thesis are structured as follows: Chapter 2 reviews existing research
evidence on the importance of language for emergent literacy acquisition in English and other
languages. The chapter starts by defining what emergent literacy is, as well as outline its
components and models. This is followed by an overview of findings on the relationship
between language and emergent literacy in English and other languages. Chapter 3 describes
the Arabic language, its orthography, and characteristics. It also provides an overview of the
available Arabic studies examining emergent literacy, phonological awareness, and the
relationship between language and emergent literacy skills. Chapter 4 describes the
methodology of the study, including participants’ characteristics as well as the administration
and scoring procedures for the Arabic language and emergent literacy tests. Chapter 5 provides
the results of the data analyses and addresses the research questions. Finally, Chapter 6 presents
the discussion of the results of this study. It also includes the theoretical implications and

limitations of the study as well as directions for future research.
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Chapter 2

Literature Review

The aim of this literature review is to provide a detailed understanding of the
relationship between oral language and emergent literacy skills, and the rationale behind the
creation of this study's research questions and hypotheses. It will start by providing a
description of emergent literacy skills and outline its components and models. This is followed
by an overview of findings on the associations between language and emergent literacy skills
in children with and without DLD. A summary of the existing literature will be provided,
highlighting research outcomes and the inconsistencies within these research outcomes.

2.1 Emergent Literacy

The process of learning to read begins in the early years of childhood, prior to formal
reading instruction (Rhyner, 2009). Emergent literacy, also known as early literacy, reflects
children’s ability to understand reading and writing before they are considered readers and
writers (Teale & Sulzby, 1986). The term was initially proposed by Clay (1966) and was based
on the concept of reading readiness, which theorizes that there is a period where children
acquire and experience different behaviours that are important for later literacy attainment. As
a result, reading readiness proponents argue that children should not be exposed to reading
instruction until they reach an age of mental readiness (i.e., age 6 (Rhyner, 2009)). On the other
hand, emergent literacy advocates believe that literacy development begins early in children’s
lives and long before formal instruction (i.e., from birth until the time that they are formally
taught reading), and that the acquisition of these skills is refined by children’s interactions and
exposure to different literacy inputs (Erickson, 2000; Rhyner, 2009).

Similar to language development, emergent literacy skills are acquired through an

interactive and continuous process. As these skills emerge, they concurrently interact with early
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oral language skills, and an interrelationship between oral language skills and written language
skills gradually appears and develops over time. Thus, emergent literacy acts as a link between
early language skills and literacy skills (Rhyner, 2009).
2.1.1 Emergent Literacy Components

Emergent literacy is considered a complex skill which is composed of different
fundamental elements, and thus has motivated researchers to investigate this stage and try to
understand how children demonstrate their emergent literacy knowledge. There are different
classification systems, though they include similar important components: conceptual and
procedural knowledge about literacy, language, and metalinguistic skills (Rhyner, 2009).

Conceptual knowledge includes skills that reflect children’s abilities to understand the
concept and function of print, such as: knowledge of reading conventions, book structure, and
text directionality. Procedural knowledge entails skills that reflect children’s ability to decode,
such as: phonological awareness (i.e., syllable segmentation, blending, rhyming, and phoneme
awareness), and letter knowledge (i.e., the ability to recognize and name letters, and grapheme-
phoneme correspondence).

Since the focus of this study is to investigate the emergent literacy skills in Saudi
Arabic-speaking children with and without DLD aged 4;0 to 6;11 (years; months), it is
important to understand the two main procedural knowledge skills: phonological awareness

and letter knowledge.

2.1.1.1 Phonological Awareness

Phonological awareness (PA) refers to the individual’s conscious ability to detect,
discriminate, and manipulate phonemes within their own language (Anthony & Francis, 2005).
It is a multilevel and metalinguistic skill as it requires an explicit analysis of the words’
structure (Gillon, 2018). To comprehend the spoken language, children should be able to

segment the spoken language (i.e., into words, syllables, and phonemes), hold these segmented
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elements in their working memory, and process them (i.e., identification, blending, deletion, or
manipulation (Mcbride-Chang, 1995).

Children begin to acquire these skills during the early stages of development. PA skills
undergo a continuum process of development starting from tacit analysis (i.e., thyming and
segmentation) to explicit analysis (i.e., sound manipulation and segmentation (Stackhouse et
al., 2002). The development of the meta-PA is facilitated by the accumulation of sensory (i.e.,
auditory, visual, and motor) experiences with the phonological system (Stackhouse et al.,
2002). This means that the child must listen to the sound, lip-read the sound, and write the
sound’s symbol while learning to read. At the early stages of literacy development, children
have limited letter knowledge experiences; therefore, their meta-PA skills are implicit and
reflect their understanding of words’ forms (i.e., number of syllables, and similarities and
differences in rthyming). However, as they gain more experience with letters, their meta-PA
skills become more explicit and reflect their understanding of words’ components (i.e., number
of phonemes, phoneme position within the word, and phoneme manipulation (Rhyner, 2009)).
Several studies have indicated the importance of PA for literacy development (Gillon, 2018;
Hulme et al., 2002; Lonigan et al., 2000; Christopher J. Lonigan et al., 2009; Muter et al., 2004;
Shanahan & Lonigan, 2010). In a meta-analysis study, the National Early Literacy Panel
demonstrated that PA skills had moderate effects in predicting literacy skills in children. Of
the PA skills, phoneme awareness skills such as, phoneme manipulation, segmentation, or
deletion were found to be the strongest predictors of word reading (Hulme et al., 2002, 2012;
Hulme & Snowling, 2019).
2.1.1.2 Letter Knowledge

Letter knowledge is the beginning of orthographic knowledge, and one of the higher levels
of the emergent literacy skills. Letter knowledge entails skills in letter naming and grapheme-

phoneme correspondence: in alphabetic writing systems, graphemes (i.e., letters) represent
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phonemes. Therefore, understanding that a grapheme links to a specific phoneme is crucial for
reading. To do this, children must have intact phonological representations and grapheme-
phoneme correspondence skills. This explains the close associations between phoneme
awareness and letter knowledge skills (Foulin, 2005; Hulme et al., 2002; Lerner & Lonigan,
2016; Metsala & Walley, 1998); thus, letter knowledge is also another predictor of word
reading (Gillon, 2018; Hulme & Snowling, 2019; Shanahan & Lonigan, 2010).

2.1.2 Emergent Literacy Models

According to Sénéchal et al. (2001), emergent literacy depends on two main
developmental perspectives: the neo-Piagetian view and the neo-Vygotskian view. The neo-
Piagetian view focuses on the development and maturity aspects of literacy acquisition.
According to this view, children’s understanding of literacy is different from adults, and they
acquire literacy skills gradually as they developmentally grow over time. The neo-Vygotskian
view, on the other hand, recognizes that children need to engage in different literacy
experiences (e.g., shared book activities or exposure to literacy materials) and interact with
more proficient readers, such as parents or older siblings, in order to competently acquire
emergent literacy skills.

Several studies have investigated the development of emergent literacy skills in the
early years (i.e., from birth to 5 years old). As a result, different models have been suggested
to provide researchers with frameworks describing emergent literacy components and how they
are related to each other. The following sections will discuss the theoretical models that are
relevant to this study.
2.1.2.1 Simple View of Reading (SVR) Model

As shown in Figure 2.1, the SVR model posits that, for children to become successful
readers, they must use both word-level cues (i.e., decoding) and sentence level cues (i.e., during

the comprehension process (Gough & Tunmer, 1986)). In other words, this view has suggested
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that reading comprehension is the product of two main interrelated elements: decoding and
language comprehension. Thus, deficits in either of these elements may lead to poor reading
comprehension. The SVR does not claim that reading is simple, but it has simplified the
complexity of the reading process by defining the two essential components (Hoover &
Tunmer, 2018a). Certainly, the SVR has informed educators and researchers about the
importance of examining both decoding and language comprehension when assessing literacy
skills. It has also contributed to the classification of different reading disabilities: dyslexia (i.e.,
difficulties with decoding), hyperlexia (i.e., difficulties with language comprehension), or
garden-variety reading (i.e., difficulties with both decoding and comprehension (Catts, 2018).
However, the SVR focuses on the reader-internal factors and, thus, does not address the other
factors that may influence the acquisition of literacy skills (e.g., decoding irregular words,
differences between listening and reading comprehension, and differences in linguistic

characteristics (Francis et al., 2018; Kirby & Savage, 2008)).

. Language Reading
Decoding x Comprehension Comprehension

Figure 2.1. Simple View of Reading (Gough & Tunmer, 1986)
2.1.2.2 Outside-In, Inside-Out Model

In the expanding amount of literature on emergent literacy, researchers have become
increasingly interested in identifying its components. In 1998, Whitehurst and Lonigan
proposed the outside-in, inside-out model. According to this model, emergent literacy includes
two distinct but interrelated main domains: the outside-in (i.e., broader view) which refers to

language comprehension, and the inside-out (i.e., narrower view) which refers to decoding-
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related skills. The outside-in domain includes the elements that reflect children’s abilities to
understand the context and function of print. These elements are language, narrative,
convention of print, and emergent reading. The inside-out domain includes elements that help
children to decode and translate the written script such as knowledge of graphemes,
phonological awareness, syntactic awareness, phoneme-grapheme correspondence, and
emergent writing.

The outside-in, inside-out model revealed the complexity of the reading process and
defined the elements necessary for literacy acquisition. According to this model, the literacy
process is represented as a continuum with the inside-out domain on one end (i.e., at the
beginning of the reading process), the outside-in domain on the other (i.e., at the end of the
reading process), while language skills are in the middle of the model linking the two domains.
One drawback of the outside-in, inside-out model is that it does not provide a clear description

of the interrelationships between the subskills within each domain (Rohde, 2015).

2.1.2.3 Reading Rope Model

Shortly after Whitehurst and Lonigan’s (1998) model, Scarborough developed the
reading rope model in 2001. In this model, as shown in Figure 2.2, reading is represented as a
rope composed of two main intertwining cords. These cords represent the main reading
domains: language comprehension and word recognition (i.e., decoding). Both cords are
composed of different specific strands which represent the subskills involved in proficient
reading, and each strand is intertwined with the other — indicating the interrelationships

between the subskills.
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THE MANY STRANDS THAT ARE WOVEN INTO SKILLED READING

LANGUAGE COMPREHENSION

BACKGROUND KNOWLEDGE @i~
(facts, concepts, etc.)

VOCABULARY
(breadth, precision, links, etc.)

LANGUAGE STRUCTURES
(syntax, semantics, etc.)

)
SKILLED READING: |
Fluent execution and
coordination of word
recognition and text
comprehension.

\

2 R e el
e

VERBAL REASONING
(inference, metaphor, etc.)

LITERACY KNOWLEDGE
(print concepts, genres, etc.)

WORD RECOGNITION

PHONOLOGICAL AWARENESS ¢
(syllables, phonemes, etc.)

DECODING (alphabetic principle, ¢
spelling-sound correspondences)

SIGHT RECOGNITION
(of familiar words)

Figure 2.2. Reading Rope Model (from Scarborough, 2001)

The model also demonstrates how these subskills are related and influence each other’s
development, indicating the importance of each subskill for reading comprehension. While
Scarborough’s reading rope model refined the previous reading models by specifying the
specific skills that underly reading, it does not include environmental factors or has explored
their importance for literacy acquisition (Rohde, 2015).
2.1.2.4 Comprehensive Emergent Literacy Model

The comprehensive emergent literacy model (CELM) was developed by Rohde (2015).
Similar to the previous models, CELM also propounds that emergent literacy is composed of
different subskills that undergo a specific developmental sequence, with each subskill
supporting the development of the other. CELM, however, goes further by highlighting the
impact of the environment on emergent literacy acquisition. According to this model, emergent

literacy is dependent on a set of environmental factors, looking closely at a child’s community

25



and culture. It also purports that emergent literacy development is influenced by different
environmental factors, such as exposure to different literacy materials and activities, and the
support that children may receive from their caregivers to facilitate their literacy development.
A large body of research has investigated the importance of environmental factors on learning
to read (Aram et al., 2013; Hemmerechts et al., 2017; Najmaldeen, 2020; Neumann, 2016; Pan
et al., 2017); therefore, it is important to examine these factors on literacy acquisition (Rohde,
2015).

The models discussed above have provided general theoretical frameworks related to
emergent literacy development, and have defined the important subskills that underlie reading.
To understand how children decode the written script, other researchers have further developed
more specific models that attempt to explain the process of word recognition (i.e., decoding).
One model that has dominated the literature on word recognition theories is the connectionist
model (Seidenberg, 2005).
2.1.2.5 Connectionist Model

The connectionist model (Seidenberg, 2005), based on what was previously known as
the triangle model, emphasizes the importance of phonological representations to word
recognition. According to this model (see Figure 2.3), three main domains need to be activated:
orthographic knowledge (i.e., visual processing), phonologic knowledge, and semantic
knowledge. It theorizes that word recognition is based on the connection between orthographic
and the phonologic knowledge, and that this connection allows the development of direct
connections between orthographic and semantic knowledge. Thus, the activation of the
semantic process depends on the activation of both orthographic and phonological pathways
simultaneously.

However, depending on different factors (e.g., word frequency, regularity and

irregularity of words, and reading experience), the model sometimes may rely more on one
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pathway than the other. During the early stages of reading development, when children begin
to learn decoding new words, the model depends more on the orthography-phonology-semantic
pathway. For example, decoding a new word such as book involves orthographic knowledge
(i.e., letter knowledge), thereby activating phonological knowledge (i.e., grapheme-phoneme
correspondence) in order to access the semantic knowledge. With more reading experience and
learning, the connections between the three processes — orthographic, phonological, and
semantic — are strengthened, and the contributions of the orthography-semantic pathway to the

reading process is increased.

Semantic
Representation

Phonologic Orthographic
Representation Representation
(Speech) (Print)

Figure 2.3. The triangle model of word recognition (Seidenberg & McClelland, 1989)

In summary, despite the differences between the discussed models, every model has its
own value and provides researchers with a specific theoretical framework with which to guide
their investigations. The SVR model can be seen as a first attempt towards an understanding
of the reading comprehension process as it defines the two main pivotal domains (i.e., decoding
and language comprehension) of reading skills, demonstrating how language is related to
literacy. In its attempt to simplify the complexity of the reading process, the SVR does not

identify the underlying subskills of each domain, but its value is in offering a general
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framework for understanding the reading process, which has provided researchers with the
main blueprint for understanding literacy skills.

The outside-in, inside-out and reading rope models have both taken the SVR blueprint
as a starting point and developed it to include the complexity of the reading process. Both
models also identify the underlying subskills of decoding and language comprehension. As
discussed earlier (see section 2.1.2.3), while using the same starting points, the reading rope
model then advances the outside-in, inside-out model by outlining how different subskills are
related to — and influence the development of — each other. Based on the hypothesis that literacy
is acquired within a context of culture and community, the CELM then built upon these two
models’ analyses of subskills to include children’s environment as a factor influencing the
acquisition of literacy. Finally, the connectionist model analyses the decoding process and
identifies the three important domains for decoding: phonological, orthographical, and
semantic representations.

Despite the differences between the models discussed, all demonstrate how language
and literacy skills are fundamentally related to each other — a hypothesis supported by
numerous studies (Catts & Hogan, 2003; Psyridou et al., 2018; Snowling et al., 2016;
Tambyraja et al., 2015; Wilson & Lonigan, 2010).

2.2 Oral Language and Emergent Literacy Skills
2.2.1 Oral Language and Emergent Literacy skills in Typically Developing Children

A growing body of research has highlighted the importance of oral language skills in
the development of emergent literacy and later literacy skills (Catts et al., 2015; Dickinson et
al., 2019; Kendeou et al., 2009; Lonigan et al., 2000; Muter et al., 2004), but some questions
remain. For example, which oral language skill contributes most to emergent literacy
acquisition? How does the relationship between oral language and literacy manifest (and

possibly change) over time? Due to the myriad factors that influence the literacy acquisition
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(e.g., language characteristics, a child’s internal factors, environmental factors, etc., (Gillon,
2004; Hulme et al., 2015; Mol & Bus, 2011; Snowling et al., 2019)), there is no simple answer
to any of these questions. More recently, evidence from longitudinal studies has shaped our
understanding of reading acquisition and its relationship with oral language skills. The
following section will discuss these studies and highlight the contribution that oral language

skills make.

2.2.1.1 Evidence from English Studies

In a longitudinal study, Kendeou et al. (2009) examined the oral language and decoding
skills of 297 children aged 4;0 to 8;0. Consistent with Storch and Whitehurst (2002), Kendeou
et al. found that oral language (i.e., narrative and vocabulary knowledge) and decoding skills
(i.e., phonological awareness, letter knowledge, and word identification) were highly
correlated at age four but became weaker at age six. While oral language skills predicted
decoding-related skills (e.g., phonological awareness, letter knowledge, and word
identification) at age 4, this predictive power diminished two years later. The findings indicate
that oral language and decoding-related skills act as one construct at the beginning of literacy
acquisition (i.e., during the preschool period), but, over time, the skills become separate and
follow their own developmental trajectories, as indicated by their weak relationship in
kindergarten (aged 5;0 to 6;0) (Kendeou et al., 2009). In other words, despite the dissociation
between oral language and decoding skills later on in a child’s development, each skill
influences the development of the other during the early developmental stages. The authors
further reported that both oral language and decoding-related skills predicted reading
comprehension in the second grade (aged 7;0 to 8;0). This finding supports the well-
documented evidence that reading comprehension is the product of two independent skills:
decoding and language comprehension (Catts & Kamhi, 2005; Gillon, 2018; Gough & Tunmer,

1986; Hjetland et al., 2019; Hoover & Tunmer, 2018c; Hulme & Snowling, 2014).
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In another longitudinal study, Catts et al. (2015) used the SVR framework to examine
the early predictors of reading comprehension. They followed the development of decoding-
related skills (e.g., phonological awareness and letter knowledge) and the oral language skills
(e.g., narrative and vocabulary knowledge) in 366 children aged 5 to 9; they also tested word-
reading skills (i.e., word recognition) at the end of their second grade (aged 8) and reading
comprehension skills at the end of the third grade (aged 9). The authors found that, at age 5,
oral language skills were positively correlated with letter knowledge and phonological
awareness. They also found that second-grade word recognition skills were predicted by the
kindergarten (aged 5) phonological awareness and letter knowledge skills; however,
kindergarten oral language skills did not predict second-grade word recognition. Due to the
strong associations between phonological awareness and oral language skills, Catts et al.
suggested that children’s phonological awareness skills act as a reflection of their language
skills. Thus, oral language skills may have an indirect effect on word recognition with
phonological awareness skills as the mediator. The importance of oral language skills re-
emerged later at third-grade level (aged 8 to 9) as a significant predictor of reading
comprehension. These findings are consistent with previous studies (Gough & Tunmer, 1986;
Kendeou et al., 2009; Lonigan et al., 2000; Muter et al., 2004) which support the SVR (Gough
& Tunmer, 1986) by highlighting the importance of oral language skills for reading
comprehension skills.

Based on the findings from the above-mentioned studies (Catts et al., 2015; Kendeou
et al., 2009), one could argue that oral language skills are not important during the early stages
of literacy acquisition (i.e., ages 4 to 6). However, due to the strong correlations between
preschool oral language and decoding-related skills (i.e., phonological awareness and letter
knowledge), early oral language skills are, arguably, important for emergent literacy

development. The above-mentioned studies have suggested a direct effect of oral language
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skills on decoding-related skills, and indirect effect on word recognition (i.e., mediated by
decoding-related skills) and later literacy acquisition.

In summary, different longitudinal studies have examined emergent literacy skills in
young children and explored the relationship between these skills and oral language skills
(Catts et al., 2015; Dickinson et al., 2019; Kendeou et al., 2009; Muter et al., 2004; Storch &
Whitehurst, 2002). However, these studies have shown inconsistent findings related to the
language predictors of literacy skills. This could be due to several reasons: (1) the studies did
not use the same oral language measures. For example, Storch & Whitehurst (2002) included
measures of vocabulary knowledge, narratives, and word structure, while Catts et al. (2015)
measured vocabulary knowledge and narrative skills only; (2) different tests were administered
at different points in time (Muter et al., 2004); and (3) the studies combined several language
tests into a single construct (i.e., oral language skills) without looking at the individual effect
of each language skill (i.e., vocabulary, morphosyntax, narratives, listening comprehension)
on emergent literacy acquisition (Catts et al., 2015; Kendeou et al., 2009; Storch & Whitehurst,
2002).

Some studies, on the other hand, have demonstrated the direct effect of different oral
language skills on emergent literacy acquisition (Dickinson et al., 2019; Muter et al., 2004;
Suggate et al., 2018). Dickinson et al., for example, investigated the relationship between the
language and decoding-related skills of 489 African-American (aged 4;5 year) from low
socioeconomic homes. Broad language and decoding-related tests were administered at three
different stages: the last two months of preschool, kindergarten, and first grade. The authors
found that language skills contributed directly and indirectly to decoding-related skills. Of the
language skills, vocabulary knowledge was found to be the most important predictor of
decoding-related skills (phonological awareness and letter knowledge) in kindergarten and first

grade. Discourse skills, on the other hand, were found to be predictors of only phonological
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awareness skills in kindergarten and first grade. They also found that vocabulary knowledge
and syntax were predictors of first-grade reading.

In contrast to earlier findings (Catts et al., 2015; Muter et al., 2004; Storch &
Whitehurst, 2002), Dickinson et al. suggested that language and decoding-related skills are not
separate during the early stages of literacy acquisition (emergent literacy stage). Consistent
with the reading rope model (Scarborough, 2001), both skills are interrelated and influence the
development of each other. Furthermore, with vocabulary being the most important language
predictor to decoding-related skills, this evidence highlighted the importance of semantic
knowledge for phonological awareness and letter knowledge and supports the connectionist
model which emphasizes the importance of the associations between semantic knowledge,
phonologic knowledge and letter knowledge (Seidenberg, 2005) (see section 2.1.2.5).
2.2.1.2 Importance of Different Language Skills for Literacy

The finding that language is a multi-dimensional construct that affects literacy
acquisition leads us to question the importance of these different language skills on literacy.
The following sections will address this question by reviewing evidence related to the
following language skills: vocabulary, morphosyntax, and listening comprehension.

Vocabulary knowledge is one of the earliest acquired language skills, and acts as the
foundation for the process of language development and reading acquisition. It is important for
literacy in both decoding and language comprehension (Ricketts et al., 2007; Suggate et al.,
2018). As discussed earlier (see section 2.1.2.5), the connectionist model (Seidenberg, 2005)
highlights the importance of the bidirectional connections between the three main processes of
word recognition: orthographic, phonological, and semantic knowledge. During the early
stages of decoding, children rely more on their semantic knowledge to facilitate the acquisition
of the grapheme-phoneme mapping process. Thus, vocabulary knowledge facilitates the

acquisition of phonological awareness skills (Metsala & Walley, 1998). However, while
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reading irregular words (i.e., words that do not follow the regular phoneme-grapheme pattern),
the effect of vocabulary on decoding-related skills may vary in English. In such cases, children
rely more on their phonological awareness skills and syntactic knowledge to access their
semantic knowledge. Phonological awareness has also been found to support vocabulary
development (Dickinson et al., 2019).

Vocabulary also plays a significant role in reading comprehension (Catts et al., 2015;
Muter et al., 2004; Scarborough, 2001; Storch & Whitehurst, 2002; Suggate et al., 2018). Muter
et al. (2004) found that vocabulary knowledge and grammatical skills were significant
predictors of reading comprehension at ages 6 and 7. Similarly, Suggate et al. (2018) found
that reading comprehension at age 12 was predicted by vocabulary skills at 1;7 year (19
months). These findings highlight the crucial role that vocabulary knowledge plays in literacy
acquisition.

Once children begin to assemble words into meaningful sentences (i.e., two-word
utterances; around their second year), they begin to develop their morphosyntactic skills (Paul
et al., 2018). Morphological knowledge refers to the sensitivity to the internal structure of the
words and the ability to break down the words into smaller meaningful units such as roots,
prefixes and suffixes (Nagy et al., 2014). Extensive research has shown that morphological
knowledge contributes significantly to literacy acquisition (Dawson et al., 2017; Gillon, 2018;
Green, 2009; James et al., 2020; Nagy et al., 2014). Morphological awareness refers to the
conscious ability to analyse words into their components’ morphemes (i.e., smallest
meaningful unit). Similar to PA skills, morphological awareness is a metalinguistic skill that
requires an explicit analysis of the words (Nagy et al., 2014). In a cross-sectional study, James
et al. (2020) examined the relationship between morphological awareness and reading
comprehension skills across three different age groups: 6;0 to 8;11, 9;0 to 11;11, and 12;0 to

13;11. They found that, in all age groups, morphological awareness contributed significantly
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to reading comprehension skills above and beyond vocabulary, phonological awareness, word
reading, and nonverbal reasoning. As a result, they recommended including morphological
awareness strategies in classroom-reading instructions.

The effect of morphological awareness strategies on literacy skills has been explored
in different intervention studies (Apel et al., 2013; Bowers et al., 2010; Kirby et al., 2012). The
2013 study by Apel et al. examined the effect of morphological awareness intervention on
literacy skills of children from low socioeconomic status in kindergarten (aged 5;4), first grade
(aged 6;6), and second grade (aged 7;7). Consistent with a study three years before (Bowers et
al., 2010), their results showed that morphological intervention had a significant positive effect
on children’s literacy skills. These findings suggest that introducing children to explicit
instructions on the structure of words would enhance their literacy development skills.

Listening comprehension refers to the ability to listen to and understand spoken
language. During the early years of development — before exposure to written language —
children’s language comprehension is often referred to as listening comprehension (Hoover &
Tunmer, 2018) and is an important component of reading comprehension (Gough & Tunmer,
1986). Hoover and Tunmer (2018) have shown that there is a close relationship between
reading comprehension and listening comprehension skills as they engage the same cognitive
capacities but have different access points: reading comprehension through script and listening
comprehension through speech.

Numerous studies have included listening comprehension in comprehensive language
assessment with the other language skills such as vocabulary and syntax, and investigated the
effect of these variables on reading as one generic language construct (i.e., language
comprehension). Findings showed that children who had difficulties with language
comprehension also had difficulties with reading comprehension skills, despite having age-

appropriate levels of reading fluency and accuracy (Foorman et al., 2015; Kendeou et al., 2009;
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Nation et al., 2010; Storch & Whitehurst, 2002). However, these studies have not examined
the direct effect of listening comprehension, as a single linguistic construct, on reading skills.
This has limited our understanding of the importance of listening comprehension for literacy
acquisition.

An interrelationship between reading and listening comprehension was reported in a
recent study by Wolf et al. (2019). The authors found that listening comprehension explained
40% of the variance in reading comprehension skills, and that reading comprehension
explained 34% of the variance in listening comprehension. This, again, shows how both skills
are highly interrelated and tap into general language comprehension processes despite their
different modalities. The authors also found that vocabulary and word-reading skills were
significant predictors of both listening and reading comprehension skills. The importance of
vocabulary was explained by its essential role in general language comprehension skills such
as understanding different concepts and making inferences. Finally, it was also reported that
both vocabulary and listening comprehension contributed significantly to reading
comprehension, highlighting the importance of including both skills when assessing language

comprehension.

2.2.1.3 Importance of Verbal Short-Term Memory for Literacy

VSTM is one of the primary phonological processing skills (McBride, 2015).
According to Baddeley and Hitch’s working memory model (1974), short-term memory
consists of different but interactive systems in which information is held, processed, and
retained. The model consists of the central executive system — a limited capacity attentional
system — which is responsible for monitoring and integrating information from the other
systems, the phonological loop (i.e., verbal short-term memory), which is responsible for
storing, processing, and retaining verbal input, and the visual sketchpad which is responsible

for storing, processing and retaining visual and spatial input. In 2000, the model was updated
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by Baddeley to include the episodic buffer which is assumed to be controlled by the central
executive system to integrate information from several sources. In this study, the author mainly
focused on the phonological loop which is also known as verbal short-term memory (VSTM).

VSTM refers to the ability to listen and store information over a short period when
other competing cognitive demands are absent (Gathercole et al., 2006; Jackson et al., 2020).
Different studies have reported that VSTM is correlated with reading skills in young readers
and is the primary predictor of phonological awareness in children (Cunningham et al., 2020;
Layes et al., 2021; Martinez Perez et al., 2012; McBride, 2015). Phonological awareness
requires adequate means of storage of phonological codes and an activation of phonological
representations to manipulate the syllabic or phonemic structures of the words. Therefore, any
deficits in VSTM may hinder the acquisition of phonological awareness skills. VSTM is
traditionally measured by digit span recall or nonword repetition tasks. It should be noted that
these two tasks address different underlying VSTM skills. Digit span recall examines the ability
to process the order of information given (i.e., order VSTM), while nonword repetition tasks
assess the ability to process the information’s items (i.e., item VSTM) (Majerus et al., 2008;
Martinez Perez et al., 2012).

Martinez Perez et al. (2012) conducted a longitudinal study to investigate the
relationship between VSTM and decoding skills in 74 children of kindergarten age (mean age
= 5;8) in the US. They aimed to examine the effects of VSTM for item information and VSTM
for order information on decoding skills. They tested children’s phonological awareness and
VSTM skills at the end of the kindergarten level, and their decoding skills one year later in first
grade. Findings showed that order VSTM, but not item VSTM, significantly predicted
decoding skills in first grade. This finding was attributed to the role of order VSTM capacities
in acquiring new phonological representations. When reading a new word (i.e., decoding),

children must link different graphemes to their corresponding phonemes in a particular order,
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then temporarily store this coded sequence to read it out. Similar findings were also reported
in children with reading difficulties (Hachmann et al., 2014).

A recent 5-year longitudinal study conducted by Cunningham et al. (2020) investigated
the effect of memory on reading development in children aged 4, 5, 6, and 9. Similar to
Martinez Perez et al. (2012), they found that VSTM measured by digit span and repetition of
phonemes directly predicted word-level reading in children aged 4 to 6, and indirectly via
phonological awareness skills; while VSTM when measured by nonword repetition predicted
word-level reading in children aged 6 to 9. In the early stages of decoding, children rely more
on their serial order VSTM to learn how to translate the graphemes into their corresponding
phonemes. Once children become proficient decoders, they start to rely more on other linguistic
and metalinguistic skills that are crucial for reading comprehension.
2.2.1.4 Summary

In summary, studies on TD children have investigated the relationship between oral
language and emergent literacy skills, and, as a result, a number of oral language predictors of
emergent literacy in children have been proposed. It is important, however, to consider the
different variables studies have used, such as the different ages, backgrounds, and numbers of
children analyzed, different models used, and different study designs. Therefore, these findings
must be interpreted with caution.

Overall, studies have suggested that oral language and emergent literacy skills are
related, and that the relationship between these skills may change over time (Catts et al., 2015;
Dickinson et al., 2019; Kendeou et al., 2009). The studies have also demonstrated how oral
language skills contribute directly and indirectly to emergent literacy skills. The direct effect
of oral language skills was explained by the importance of oral language skills in decoding-
related skills (i.e., phonological awareness and letter knowledge). For example, Dickinson et

al. (2019) reported that vocabulary knowledge was found to be the significant predictor to
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phonological awareness and letter knowledge, which supports the connectionist model
(Seidenberg, 2005). The indirect effect of oral language skills was explained by the importance
of oral language skills in word recognition as mediated by decoding-related skills (i.e.,
phonological awareness and letter knowledge (Catts et al., 2015; Kendeou et al., 2009).

Moreover, different oral language skills were found to be predictors of reading
comprehension. For example, James et al. (2020) and Apel et al. (2013) reported the
importance of morphological awareness on reading comprehension skills, while Wolf et al.
(2019) highlighted the importance of listening comprehension on reading comprehension
skills. Regarding VSTM, Cunningham et al. (2020) and Martinez Perez et al. (2012) suggested
that the serial order VSTM (i.e., digit span) is important during the decoding skills, while the
importance of the item VSTM (i.e., nonword repetition) emerge once children acquire their
decoding skills.

These findings indicate the complexity of the associations between oral language and
emergent literacy skills. Thus, it is crucial to understand how these relations manifest in

children with language disorders, particularly those with developmental language disorder.
2.2.2 Emergent Literacy in Children with Developmental Language Disorder

2.2.2.1 Developmental Language Disorder

Developmental language disorder (DLD) is a heterogeneous neurodevelopmental
disorder that emerges in early childhood and persists into adulthood. It affects approximately
7.5% of children (Norbury et al., 2016) and is characterized by language difficulties with no
known differentiating condition such as autism spectrum disorder, cerebral palsy, brain injury,
or sensorineural hearing loss (Bishop et al., 2016, 2017). These difficulties may affect one or
several language domains including phonology, morphology, syntax, semantics, and/or

pragmatics.
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Language difficulties in children with DLD are manifested in different ways; for
example, some children may show severe impairments in their morphosyntax skills but only
mild deficits in their semantic skills, while other children may struggle with receptive language
skills more than their expressive language skills. Due to the heterogeneity of DLD, it is
recommended to define children’s language profiles based on their language strengths and
weaknesses (Bishop et al., 2017). DLD may affect children’s reading and writing skills, leading
to academic difficulties (Botting, 2020; D. Boudreau & Hedberg, 1999; Catts et al., 2001;
Gillon, 2018; McGregor, 2020; Pratt et al., 2020). McGregor (2020) reported that school-age
children with DLD are six times more likely than their peers to have literacy and spelling

difficulties.

2.2.2.2 Profiles of Language in Children with DLD

2.2.2.2.1 Semantic

Children with DLD may acquire their first words later than their TD peers (Leonard,
2014; Leonard et al., 2019) and their semantic knowledge reportedly less in-depth (Leonard et
al., 2019). Some children with DLD may have limited knowledge about the word meaning such
as difficulties in finding words’ synonyms or antonyms, resulting in a limited lexical repertoire
(Bishop et al., 2017). Some school-aged children with DLD have word-finding difficulties,
where they struggle to name words despite understanding their meaning (Ladanyi & Lukécs,
2019; Messer & Dockrell, 2006). It has been suggested that children with DLD struggle with
semantics because of weak lexical representations or weak phonological representations of the
words (i.e., storage of words’ phonological characteristics, phonological processing (Leonard,

2014)).

2.2.2.2.2 Phonology
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Children with DLD may show persistent speech production difficulties that are
linguistic in origin, such as failing to differentiate between phonemes (Bishop et al., 2017). For
example, a child may say “wabbit” instead of “rabbit” (i.e., substitute /w/ for /r/) due to their
phonological processing difficulties. Because language difficulties may co-occur with
persistent phonological problems (Hayiou-Thomas et al., 2017; Leonard, 2014), it is
recommended to assess all other language domains when phonological problems persist
beyond the age of 5 (Bishop et al., 2017).

Due to their weak phonological representations, children with DLD also may have
difficulties with their phonological awareness skills: the ability to recognize and manipulate
spoken sounds of words and sentences (Bishop et al., 2017; Leonard, 2014). For example,
children may find it difficult to segment the word into syllables or identify the initial phonemes
of the words (i.e., bat and boat begin with the same phoneme /b/). Phonological awareness
(PA) is one of the main components of emergent literacy skills (see section 2.1.1.1); therefore,
difficulties in PA may hinder the acquisition of literacy. Different studies have reported
difficulties in PA in children with DLD (Boudreau & Hedberg, 1999; Catts et al., 2002; Pratt
et al., 2020; Snowling et al., 2019; Tambyraja et al., 2015; Thatcher, 2010), and these studies
will be discussed in section 2.2.2.4.
2.2.2.2.3 Morphosyntax

Morphosyntactic deficits have been recognized as the hallmark deficit in children with
DLD (Abdalla & Crago, 2008; Dorothy V.M. Bishop, 2014; Calder et al., 2021; Leonard,
2014b; Moscati et al., 2020; Shaalan, 2010; Taha et al., 2020). These difficulties are evident in
both expressive domains such as using the correct grammatical structure of the language, and
receptive domains such as comprehending the meaning that is conveyed by the grammatical
rules of the language (Bishop et al., 2017). Children with DLD show deficits in the use of

different grammatical inflectional morphemes (Bishop, 2014), such as past tense (-ed), third
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person singular (-s), auxiliary and copula be, and auxiliary do forms (Calder et al., 2021;
Leonard & Kueser, 2019). Some studies have indicated that children with DLD are prone to
substitute accusative words (i.e., him, her, them) for nominative case pronouns (i.e., he, she,
and they) (Leonard, 2014). Other difficulties in the use of different complex sentences, such
as wh-questions, passive, and subject-verb agreement, were also reported in children with DLD
(Leonard, 2014b).
2.2.2.3 Verbal Short-Term Memory in DLD

Several reports have shown that language difficulties in children with DLD are related
to their memory deficits, specifically: working memory, VSTM and procedural memory
systems (Archibald & Gathercole, 2006; Gathercole et al., 2006; Jackson et al., 2020;
Montgomery et al., 2010; Ullman et al., 2020). Working memory is a multidimensional system
composed of four separate but interactive mechanisms: the central executive (i.e., domain
general), phonological loop, the visuospatial sketchpad (i.e., the last two systems are domain-
specific systems), and the episodic buffer (Baddeley, 2000; Baddeley & Hitch, 1974). It refers
to the ability to store information while engaging in other highly cognitive demands
(Gathercole et al., 2006). For instance, backward digit recall task involves briefly storing verbal
information while reversing the digits’ order. Procedural memory involves a slow and gradual
learning process in which the acquired skill becomes largely automatic over time (Ullman et
al., 2020). Language development in general — grammar in particular — undergoes a similar
process. Children develop procedural memory and language skills slowly and gradually, and
these skills become automatic and inflexible over time (Ullman et al., 2020). In this study, the
author mainly focused on VSTM (see section 2.2.1.3), which refers to the ability to listen and
store information over a short period when other competing cognitive demands are absent

(Gathercole et al., 2006; Jackson et al., 2020a). Nonword repetition (NWR) and digit span tasks
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both assess the ability to encode, store, retrieve, and imitate the spoken output (i.e., unfamiliar
words, or string of numbers).

A vast body of research has shown that language difficulties in children with DLD are
related to memory deficits (Jackson et al., 2020; Montgomery et al., 2010; Ullman et al., 2020).
Children with DLD scored low results in NWR and digit span tasks (Archibald & Gathercole,
2007; Archibald & Gathercole, 2006; Bishop et al., 2017; Conti-Ramsden et al., 2001; Leonard,
2014; Shaalan, 2010, 2020; Taha et al., 2021; Wallan, 2018). In fact, NWR has been reported
as one of the clinical markers of DLD across different languages (Archibald & Gathercole,
2007; Khater, 2012; Shaalan, 2020; Taha et al., 2021; Xiaoqing & Jiandan, 2016). This could
be due to the items’ familiarity effects in the two tasks. Digit span recall (i.e., which assesses
the order VSTM skill) includes familiar items (i.e., digits) that are stored in the long-term
memory, while nonword repetition (i.e., which assess the item VSTM) includes unfamiliar
items (i.e., nonwords) that do not exist in the long-term memory. Because of their memory
deficits, children with DLD find it harder to retain new items (i.e., unfamiliar words) than
familiar ones. Nevertheless, it is important to assess different VSTM underlying processing
skills in children with DLD and include both tasks — digit span and nonword repetition — to
understand how different underlying skills are related to emergent literacy skills in children

with DLD.

2.2.2.4 Emergent Literacy and Language in Children with DLD

Language difficulties have been related to delayed emergent literacy skills in children
with DLD, with studies documenting that these children are also at risk of having emergent
and later literacy difficulties (Boudreau & Hedberg, 1999; Catts & Hogan, 2003; Catts &
Kambhi, 2005; Pratt et al., 2020; Snowling et al., 2016, 2018; Tambyraja et al., 2015; Thatcher,
2010). In their 1999 study, Boudreau and Hedberg examined the effect of language difficulties

on emergent literacy skills in 18 children with DLD, aged 4;6 to 5;8 (56 to 70 months), and
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compared their performance with that of 18 TD peers matched on age, gender, and
socioeconomic status. Boudreau and Hedberg reported that children with DLD aged 5;2 (62
months) performed at a significantly lower level on emergent literacy skills (e.g., rhyme, letter
names, and print concepts) compared with age- and socioeconomic status-matched TD
children. Findings showed significant relationships between decoding and phonological
awareness skills, but none between decoding and narrative skills. Based on these findings, the
authors suggested that early literacy skills may consist of a single construct (i.e., decoding
skills), and that decoding and language are independent skills. Children may have narrative
skill difficulties, as noted in this study, but their phonological processing skills are intact, or
the opposite. Although these findings demonstrated some evidence of the language effect on
emergent literacy skills, they were limited and cannot be generalized due to several reasons:
small sample size, the study’s design, and the use of only one language measure (i.e., narrative
skills) rather than administering a comprehensive language test.

To overcome the previous study’s limitations, Catts et al. (2002), in a longitudinal
study, examined emergent and later literacy skills of 570 children with DLD for 4 years from
kindergarten age (5;10 to 6;0). They administered broad language and literacy measures, so,
for language, they tested vocabulary, morphosyntax, narrative, and listening comprehension
skills. Phonological awareness measures included syllable and phoneme deletion, and a rapid
naming test. For reading, letter identification, word recognition, and reading comprehension
tests were administered. They also tested children’s nonverbal cognitive abilities. The authors
found that kindergarten children with DLD were at high risk of developing reading difficulties
in second and fourth grades in school. Approximately 50% of children with DLD were found
to have reading difficulties at second- and fourth-grade level. The severity and the persistence
of language impairments were found to be linked to literacy outcomes in school-aged children;

that is, children with DLD with more severe language impairments had lower reading
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outcomes. Regarding literacy predictors, Catts et al. found that letter knowledge was the best
kindergarten predictor of literacy performance of school-aged children, followed by grammar
composite and phonological awareness skills. These findings indicated that children who show
difficulties with letter knowledge may inform early identification, and once formal literacy
instruction has begun, children with DLD should be considered at risk.

Tambyraja et al. (2015) documented significant difficulties with alphabet knowledge,
print knowledge, and rhyme awareness in children with DLD. The authors reported that 75-
80% of children with DLD were at risk of emergent literacy difficulties. In another longitudinal
study, Snowling et al. (2016) followed 220 children at risk of dyslexia and with language
difficulties from preschool to middle childhood. They identified three developmental
trajectories: resolving language impairment (LI), emerging LI, and persistent LI, and explored
the effect of language deficits on literacy acquisition among these groups. Consistent with the
previous evidence, results demonstrated that emerging LI and persistent LI groups performed
significantly lower than the TD group on all literacy-related measures (i.e., letter knowledge,
phoneme awareness, rapid automatized naming, and single word reading) at ages 5;6 and 8.
However, the resolving LI group performed at a similar level to their TD peers on all literacy-
related measures. Snowling et al. (2016) explained the findings by referring to the critical age
hypothesis (Bishop & Adams, 1990). Children who have language difficutlies that are present
at the time of formal reading instruction, as observed in the emerging LI and persistent LI
groups, are at substantial risk of literacy difficulties. On the other hand, children whose
language difficulties resolve before formal reading instructions, as observed in the resolving
LI group, are at a lower risk. Another interesting finding was that 48% of the emerging LI

group and 41% of the persistent LI group were diagnosed with dyslexia at age 8.

2.2.3 Dyslexia and DLD
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Dyslexia is language-based disorder defined as a difficulty with decoding and spelling
skills that is caused by phonological deficits (Adlof & Hogan, 2018). DLD is also a language
disorder (see section 2.2.2.1) that may cause reading difficulties. However, due to the broader
language deficits in DLD, it is more associated with poor reading comprehension (Adlof &
Hogan, 2018; Bishop & Snowling, 2004; Snowling et al., 2020). This in turn has led to the
emergence of different types of reading difficulties: dyslexia (difficulties with decoding),
hyperlexia (difficulties with language comprehension), or garden variety reading (difficulties
with both decoding and comprehension) as mentioned earlier in section 2.1.2.1. Thus, dyslexia
and DLD may co-occur, resulting in the child having difficulties in both phonological and
reading comprehension skills (garden variety reading).

In a follow-up study, Snowling et al. (2019) used data from a previous longitudinal
study (Snowling et al., 2016) and examined children’s language and reading skills at age 8.
They aimed to identify the rate of comorbidity between dyslexia and DLD and examine the
shared risk factors for poor decoding between the two. In terms of comorbidity, the authors
found that, at age 8, the rate of co-occurrence between dyslexia and DLD was quite high —43%
of children with DLD had dyslexia, and 58% of children with dyslexia had DLD. Also, in a
retrospective analysis, they found that 76% of children with dyslexia had significant language
deficits at 5;6 years. Consistent with previous studies (Hulme et al., 2015; Scarborough, 1990),
the authors suggested that language disorders may act as a precursor of dyslexia, and that
dyslexia and DLD may have shared phonological processing deficits.

Although dyslexia and DLD share similar phonological processing deficits, the authors
found that the two disorders have different developmental trajectories. During the preschool
period, Snowling et al. (2019) found that, in dyslexia, phonological difficulties are observed
without other co-occurring difficulties of similar severity in other language skills, such as

vocabulary and grammar. Whereas in DLD (i.e., only DLD), they found that phonological
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difficulties decreased over time, resulting in having better decoding skills than in dyslexia.
They also found that, in the comorbid form of DLD (DLD and dyslexia), poor phonology is
accompanied by poor vocabulary and grammar skills.

Concerning reading comprehension, Snowling et al. (2020) followed up the previous
studies (Snowling et al., 2016, 2019) to examine children’s reading comprehension skills at
age 8, and compare them among the groups: dyslexia, DLD, dyslexia and DLD (comorbid),
and TD. They found that children in all clinical groups — DLD, dyslexia, and comorbid — had
reading comprehension deficits; however, the severity of these difficulties was different among
the groups. The dyslexia group showed mild reading comprehension deficits, while the other
two DLD groups — DLD and comorbid — demonstrated more severe reading comprehension
deficits. Reading comprehension deficits in the dyslexia group were found to be due to their
significant decoding difficulties, whereas in the DLD group, language comprehension
difficulties were found to be the cause of reading comprehension deficits. Most severe reading
comprehension difficulties were found in the comorbid group — dyslexia and DLD — due to the
dual effects of decoding and language comprehension deficits. Overall, these findings support
the SVR model (Gough & Tunmer, 1986) and, again, highlight the importance of both
decoding and language skills to reading comprehension skills.

2.3 Evidence from Different Languages

The crucial role of language skills on emergent literacy skills have been explored in
other languages. Various cross-sectional studies examined the emergent literacy skills in
children with and without DLD (Brizzolara et al., 2011; Moll et al., 2016; Oliveira et al., 2021;
Pratt et al., 2020; Wong et al., 2010). For example, Pratt et al. (2020) examined emergent
literacy skills in 30 Spanish-speaking children with and without DLD — 15 children with DLD
and 15 TD children aged 3;10 to 6;6. A battery of comprehension-related emergent literacy

tests (narrative retell and print concept knowledge) and decoding-related emergent literacy
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tests (beginning sound, rhyme awareness, alphabet knowledge, and name-writing) were
administered. In accordance with the existing literature (Boudreau & Hedberg, 1999; Catts et
al., 2001; Hulme & Snowling, 2014; Ricketts, 2011; Tambyraja et al., 2015), Spanish-speaking
children with DLD performed significantly lower than their TD peers on all comprehension-
related and decoding-related emergent literacy tests. Despite the limitations of this study, which
include the small sample size and the study’s cross-sectional design, the evidence is at least a
suggestion there could be cross-linguistic universality regarding the effect of DLD on emergent
literacy skills.

Oliveira et al. (2021), on the other hand, explored language and literacy skills in school-
aged European Portuguese-speaking children by investigating the relationship between DLD
and dyslexia. They compared language and literacy skills across three different groups: DLD
(in 7 children), dyslexia (in 11 children), and typically developing (TD) age-matched peers (in
21 children). Their age ranged from 7;3 to 11;3 (88 to 136 months) (i.e., second, third, and
fourth grade levels). For language skills, the DLD group showed significant language
impairments in all language measures — vocabulary, grammar, and morphosyntax — when
compared with the TD group, and performed significantly lower than the dyslexia group on the
vocabulary knowledge test. In the phonological processing tests, both DLD and dyslexia
groups performed similarly, which was significantly lower than the TD group. This evidence
is in accordance with the study by Snowling et al. (2016, 2019), suggesting that both DLD and
dyslexia share similar phonological processing deficits. For language skills, children with
dyslexia performed similarly to their TD peers; however, children with DLD demonstrated
severe language difficulties when compared with the TD group. Based on the comparison
between DLD and dyslexia groups, although the analyses did not show significant differences
between the groups on listening comprehension and morphosyntax tests, raw score differences

were large. The lack of significance was explained as being due to the lack of power and limited
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sample size. The only significant difference between the groups was found in the vocabulary
knowledge tests. Despite the limited findings, they may provide potential confirmatory
evidence that children with DLD exhibit broader language deficits than children with dyslexia
(Snowling et al., 2016, 2019).

Evidence from non-alphabetic languages, such as Chinese, also suggests that DL.D and
dyslexia may share similar phonological processing deficits. For example, Wong et al. (2015)
examined DLD and dyslexia in 94 Cantonese Chinese-speaking children, aged 6 to 7, to
understand whether both disorders have different cognitive deficits. Despite the orthographic
differences, the authors confirmed the existing evidence (Snowling et al., 2016, 2019) and
found that both DLD and dyslexia shared similar phonological deficits as measured by
phonological awareness tests. However, the DLD group had a lower performance on
morphological awareness skills, while the dyslexia group showed a lower performance on
orthographic skills. This evidence suggests that morphological awareness deficit is associated
with DLD, and orthographic deficit is associated with dyslexia. Despite the shared
phonological processing deficits between DLD and dyslexia, it has been suggested that both
DLD and dyslexia are distinct disorders and linked to different underlying cognitive deficits.

Other studies have investigated how different dialects impact the acquisition of
emergent literacy skills (Biihler et al., 2018; Gatlin & Wanzek, 2015; Saiegh-Haddad et al.,
2020; Saiegh-Haddad & Haj, 2018; Schiff & Saiegh-Haddad, 2017). In a longitudinal study,
Biihler et al. (2018) found negative associations between Swiss-German dialect use and overall
literacy performance in standard German. The mismatch between the spoken dialect and the
standard language may reduce the consistency of grapheme-phoneme correspondence which
may impede the acquisition of decoding skills. Similar findings have been found in Arabic
speaking children (Saiegh-Haddad & Haj, 2018; Schiff & Saiegh-Haddad, 2018). Up until

school enrolment, Arabic speaking children are only exposed to the spoken Arabic dialect.
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Once they start formal schooling, they start learning modern standard Arabic. Both forms of
Arabic have different linguistic characteristics which may impact the acquisition of Arabic
literacy skills. Further details will be discussed in Chapter 3, section 3.1.
2.4 Importance of Home Literacy Environment on Emergent Literacy Skills

As mentioned previously (see section 2.1) the development of emergent literacy is
refined by children’s interactions and exposure to different literacy experiences. Numerous
cross-language studies have indicated the importance of children’s environment on emergent
literacy acquisition (McBride, 2015; Rhyner, 2009; Sénéchal et al., 2001). Home literacy
environment (HLE) has been found to be highly associated with children’s language and early
literacy development, including phonological awareness, print concept, vocabulary, letter
knowledge, and later reading skills (Aram et al., 2013; Dickinson & Porche, 2011; Hamilton
et al., 2016; Hassunah-Arafat et al., 2021; Zhang et al., 2020). HLE is an umbrella term that
describes children’s literacy experiences in their homes, and these experiences can be direct
(i.e., includes children’s direct engagement in literacy activities such as shared-book activity)
and indirect (i.e., includes children’s indirect experiences such as observing adults reading)
experiences (Rhyner, 2009). It is important to know that the effect of HLE may vary depending
on different environmental factors. One crucial factor is family socioeconomic status (SES).

SES is an important environmental factor that may affect HLE as well as literacy
acquisition (Neumann, 2016). Different SES factors such as family income, parental education,
parental occupation, and parental literacy beliefs have a remarkable influence on HLE. For
example, low SES may result in limited book exposure and limited access to different literacy
materials. Substantial evidence has demonstrated that children from low SES backgrounds are
at greater risk of literacy difficulties when compared with children from higher SES
backgrounds (Cabell et al., 2013; Hamilton et al., 2016; Neumann, 2016; Pan et al., 2017;

Strang & Piasta, 2016).
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2.4.1 Evidence from English-Speaking Children and Other Languages

In a longitudinal study, Hamilton et al. (2016) compared HLE in children at family risk
of dyslexia (n = 116) with TD children (n = 72) and investigated the relationships between
SES, HLE, and emergent literacy skills in both groups. They aimed to examine whether HLE
at age 4 (with mean age of 4;2 to 5;5) predicted emergent literacy skills one year later (mean
age range of 5;0 to 6;5) in both groups. To measure family SES, they assessed parental
educational levels and parental occupational status. For HLE, they assessed children’s story
book exposure (i.e., frequency of book exposure, and number of children’s books at home) and
the instructions that parents give to children (i.e., frequency of direct teaching: letters, reading
words, and writing words). These measures were obtained through interviewing parents and
giving them a report checklist. For emergent literacy skills, children were assessed on phoneme
awareness skills (i.e., phoneme isolation and deletion tests), letter knowledge, single-word
recognition, and single-word reading. In terms of SES, findings showed that SES in the at-risk
group was lower than the TD group. In terms of HLE, findings demonstrated that children in
the at risk group experienced less exposure to story books compared with the TD group. This
was explained as being the result of the lower SES background. Moreover, the authors found
that HLE affected emergent literacy acquisition in both groups, and that the developmental
relationships between SES, HLE, and emergent literacy skills were the same in both groups.
SES had an indirect effect on emergent literacy skills via HLE, according to the results. This
evidence suggests that rich literacy experiences may facilitate the acquisition of emergent
literacy skills in children in the family risk group and the TD group. Similar findings are also
noted in other studies (Altun et al., 2018; Mol & Bus, 2011; Neumann, 2016; Skibbe et al.,
2008; Tabors et al., 2001).

In China, Zhang et al. (2020) conducted a longitudinal study to investigate how HLE

predicts Chinese reading skills. They followed 159 children from kindergarten level (mean age
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5;5) until second grade (mean age = 7;8). For HLE, they tested formal literacy, informal literacy
experiences, and access to literacy resources (i.e., number of children’s books at home). Formal
home literacy experiences included teaching children to read Chinese characters, pinyin
knowledge (romanization system for Standard Mandarin Chinese), and writing Chinese
characters. Informal home literacy experiences that were noted include bedtime stories and
daily shared-book activities. For emergent literacy skills, they tested phonological awareness,
pinyin knowledge, and rapid automatic naming (RAN). They tested word-reading in first grade
(mean age = 6;5) and reading comprehension in second grade (mean age = 7;8), and
information on HLE and SES were obtained from parents answering questionnaires. Findings
showed that formal literacy experiences directly predicted pinyin knowledge in kindergarten
and indirectly predicted word-reading and reading comprehension skills. Teaching pinyin was
one example of the formal literacy experience, and the results showed that this direct teaching
of pinyin facilitated the acquisition of pinyin skills in kindergarten-aged children and helped
them to read Chinese characters in first grade, which in turn enhanced their reading
comprehension skills as they got older. In contrast to the existing literature, the authors found
that informal literacy experiences such as bedtime stories and shared-book activities did not
predict emergent literacy or reading skills in children. This result was explained as possibly
due to a social desirability bias; for example, asking parents about the frequency of shared-
book activities may be sensitive to social desirability in which parents may reflect on their
intentions rather than the actual actions, and so resulting in inaccurate responses. The authors
also explained that excluding assessing access to literacy resources from informal literacy
experiences might be another reason for the lack of significant effect of literacy exposure to
emergent literacy skills in the study. Although literacy exposure did not show any effect on
emergent literacy skills, the number of children’s books at the home of each participant was

found to be a significant predictor to all emergent literacy skills. Despite the inconsistencies of
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the discussed findings, the study adds to the existing literature and demonstrates the importance
of access to literacy resources and formal home literacy experiences on emergent literacy

acquisition.

2.5 Summary

In summary, the significance of oral language skills for emergent and later literacy
skills has been well-documented in English. Cross-linguistic studies have also provided
preliminary evidence supporting findings observed in the English language. Despite
orthographic differences between languages, evidence suggests some universality of the
importance of language skills for emergent literacy skills across languages. As discussed in
this chapter, children with DLD speaking different languages may have difficulty with
emergent and later literacy skills. However, Semitic languages such as Arabic are not well
represented in the current literature. Existing Arabic studies (Abu-Rabia, 2007; Abu-Rabia et
al., 2003; Al-Sulaihim & Marinis, 2017; Najmaldeen, 2020; Saiegh-Haddad et al., 2020; Tibi,
2010) have mainly examined the phonological awareness and literacy skills in school-aged
children with and without reading difficulties. Despite the available evidence, Arabic language
has not been studied in detail and, so, many questions remain unanswered: Do Arabic-speaking
children with DLD demonstrate difficulties with emergent and later literacy skills? Is the
relationship between language and literacy in Arabic similar to that in the English language?
What do the available Arabic studies suggest regarding the relationship between language and
literacy in Arabic? These questions will be addressed in the next chapter, which will also
discuss the Arabic language, orthography, and existing evidence from the Arabic language on

language and literacy development.
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Chapter 3
Arabic Language

This chapter will focus on the Arabic language, its orthography, and characteristics. It
will also provide an overview of existing Arabic studies that have examined emergent literacy,
phonological awareness, and the relationships between language and emergent literacy skills
in children both with and without reading difficulties. Further, the impact of a home literacy
environment and socioeconomic status on emergent literacy skills will be discussed. The

chapter will conclude with a description of the current study, its aims and research questions.

3.1 Introduction

Different languages have different linguistic and orthographic characteristics that may
influence the process of reading acquisition. For instance, some languages such as Spanish,
Italian, and German are known to have transparent orthography in which they have a clear
grapheme-phoneme correspondence (i.e., one-to-one relations — the grapheme has one specific
corresponding phoneme) while other languages such as English have opaque/deep
orthographies in which they have distant grapheme-phoneme relations and so have poor
grapheme-phoneme correspondence. For example, in English, there are orthographically
similar words that do not rhyme (e.g., rough, though, and through) and orthographically
different words that have the same rhyme (e.g., see, key, and sea). Arabic, on the other hand,
is an example of mixed or semi-transparent orthography. It is considered a transparent
orthography when diacritical markers are used (e.g., in children’s books or poetry), but opaque
orthography when diacritical markers are not used (Smythe et al., 2008). Mapping between
graphemes and phonemes in transparent orthographies such as Spanish and German is easier
than in opaque/deep orthographies such as English (Gillon, 2018). One report claims that, in

opaque/deep orthographies, the acquisition of phonological awareness skill is slow due to the
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inconsistency of grapheme-phoneme links when compared with transparent orthographies
(Duncan et al., 2013; Gillon, 2018). Goswami et al. (2005) also found that phoneme awareness
skills were rapidly developed in German-speaking children when compared to their English-
speaking peers. Despite these differences, it is important to recognise that phonological
awareness (PA) development has a universal sequence (i.e., implicit to explicit progression,
see Chapter 2 section 2.1.1.1) of acquisition across different languages (Anthony & Francis,
2005; Gillon, 2018).
3.2 Arabic Language

Arabic is the official language of 27 countries, and the native language of more than
300 million people in the world (Hermena & Reichle, 2020; Saiegh-Haddad, 2018). It is the
language of the Qur’an, so it is the religious language of all Muslims globally. Arabic belongs
to the group of Semitic languages (e.g., Hebrew, Amharic, and Maltese). Like Hebrew, Arabic
is a morpheme-dense language and depends on its root-derived word composition (i.e., root
and pattern morphemes are linked in words). The Arabic word consists of the root: three-
consonant strings (e.g., /drs/ ) which convey the semantic group to which this word
belongs, and the pattern morphemes which are phonological structures that consist of vowels
(i.e., letters or diacritics) or vowels and consonants that are linked with the root (e.g., /a:/ and
/e/, or /u/, /u/ and /u:/). See Table 3.1 below for examples.

Table 3.1. Arabic orthographic morpheme-dense characteristics

Root /drs/ o2

Patterns /a:/and /e/ -¢) fu/and fui/ s¢:

Root + Patterns examples ol 50
studied lessons
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3.3 Arabic Orthography and Characteristics

Arabic’s writing system is abjad, a consonantal orthographical system (Daniels, 1992),
where the alphabet represents mainly the consonants of the language. It contains 28 letters, all
of which are consonants except for the letter | which represents the vowel /a/, and the letters s
/w/ and (s/j/ acting as semi-vowels /u:/ and /i:/, respectively (Hermena & Reichle, 2020; Saiegh-
Haddad & Henkin-Roitfarb, 2014). The Arabic script is cursive, and it is written and read from
the right to the left. Because the script is cursive, the shape of letters differs depending on their
placement in words (i.e., initial, medial, final following a connecting letter, and final following
a non-connecting letter) — see Figure 3.1. Overall, 22 letters ( «ua «ua ¢ ¢ ¢F ¢ oz ¢ e e
¢ 2 ogeped el (3 es g g oda ) connect to adjacent letters via ligatures, while the remaining
six letters (5 <) ¢« L «3 <2 <)) connect only to the preceding letters. Moreover, dots in the Arabic
orthography accompany some of the Arabic graphemes (e.g., - </b/, - z/d3/, - &/q/, and - ¥d/).
Some of the Arabic letters share the same basic structure, but they are distinguished by the
amount of dots and their placement below or above the letter. For example, the following
letters: - </b/, - </t/, and - </0/ share the same basic form of the letter; however, they are
different based on the number and placement of the dots: in - </b/- there is a single dot below
the form, in - </t/ there are two dots above the form, and in - </0/ there are three dots above
the form. Previous research has suggested that the visual complexity of Arabic graphemes
might slow down the reading acquisition in children (Asaad & Eviatar, 2013; Khateb et al.,

2014).

\ Letter Final Medial Initial
C c_ — —

Figure 3.1. Different shapes of the letter depending on its placement in word
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The writing system also uses diacritical markers (i.e., short vowels /a/, /u/, /i/) which
are placed above, or below the letters to specify the words’ pronunciations (see Figure 3.2).
However, it is important to mention that these diacritical markers are not always written in the
scripts, which may impede the grapheme-phoneme correspondence process. Arabic
orthography is semi-transparent (i.e., mixed) because it includes both vowelized and non-
vowelized scripts (Hermena & Reichle, 2020). Vowelized scripts — those with diacritical
markers — are used only in children’s books, poetry, and the Qur’an. Non-vowelized scripts
require the reader to have knowledge of the text’s context as well as the right level of language
skills (i.e., semantic and morphosyntax) to understand the writing. Several studies have
investigated the importance of vowels on reading accuracy in children and found that vowels
act as a facilitator for word-reading in both skilled and unskilled readers (Abu-Rabia, 2007,
Schiff & Saiegh-Haddad, 2017).

d J 4 Jd J J 4

= -

ed Lde 95 dade &) LK

Figure 3.2. Diacritical markers in words and, underneath, a translation of: “The more I
learn, the more I learn of my ignorance” — Imam Alshafi’i

3.4 Diglossia

Diglossia is another characteristic of the Arabic language and orthography. It is a
sociolinguistic characteristic of the language in which speakers use two different models of the
same language within different conditions (e.g., Standard Arabic language or Modern Standard
Arabic, Spoken Arabic language; dialect) (Ferguson, 1959). The spoken Arabic dialects (SpA)
have syntactic, morphological, phonological, and semantic properties that differ from the

Modern Standard Arabic (MSA). For example, semantically, the word shoe is known as
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/hida:?/ in MSA but includes multiple labels in SpA, depending on the regional dialects; for
example, it is /dzazmah/ in the Saudi’s central region dialect, and /bout’/ in the Lebanese and
the Palestinian dialects. Moreover, phonemic substitution may occur in some Arabic dialects
such as in Egyptian Arabic. For example, the phoneme /d/ in MSA is substituted with /d/ in the
Egyptian dialect. Most Arabic-speaking countries use different dialects, and some countries,
such as Saudi Arabia, use different dialects within different regions.

So, how does diglossia affect reading acquisition? In the Arab culture, children are only
exposed to SpA during the early years of their development, before they enter school. They
begin to learn MSA once they start school and are exposed to formal reading instruction; thus,
it is almost considered as a second language (Ayari, 1996). This may pose a challenge to
children while learning to read. Indeed, research has found that diglossia has a negative impact
on literacy acquisition in TD children and children with reading difficulties (Asaad & Eviatar,
2013; Saiegh-Haddad, 2005; Saiegh-Haddad & Haj, 2018; Schiff & Saiegh-Haddad, 2017).
Furthermore, the linguistic distance between SpA and MSA has a crucial role in phonological
representation, and it has been found to delay phonological awareness development in Arabic-
speaking children (Saiegh-Haddad et al., 2020; Saiegh-Haddad & Haj, 2018).

In 2017, Schiff and Saiegh-Haddad examined the impact of diglossia on word reading
skill in Arabic speaking children with and without dyslexia. Findings showed that diglossia has
negative impact on word reading skills in the dyslexic group. In a recent study, Asadi and
Abu-Rabia, (2021) investigated the effect of diglossia and lexical distance on phonological
awareness and rapid naming skills in Arabic speaking children. Consistent with previous
studies (Haddad, 2003; Saiegh-Haddad, 2005; Saiegh-Haddad & Haj, 2018), the authors found
significant effect of diglossia on both skills. Processing SpA was easier than processing MSA

in all administered tasks.
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To examine the effect of diglossia on listening comprehensions skill, Asadi et al.,
(2022) conducted a cross-sectional study to compare children’s performances on listening
comprehension in Arabic speaking children with and without DLD. The authors found that
both groups demonstrate higher listening comprehension performance in SpA than in MSA.
Again, this evidence indicate that processing SpA is easier than processing MSA in young
children. Findings also showed significant differences between the TD and DLD groups on
listening comprehension skills in both SpA and MSA. The poor performance in listening
comprehension skills was explained due to children’s language deficits in the DLD group.

In summary, it is clear from the studies reviewed above that diglossia has significant
effect on the acquisition of Arabic emergent literacy skills, and thus, need to be taken into
consideration when examining children’s emergent literacy skills.

3.5 Evidence from Arabic Studies

A number of studies on Arabic have investigated phonological awareness, literacy
acquisition, and the effect of orthographic factors and home literacy exposure on literacy in TD
children and children with reading difficulties (Abu-Rabia, 2000; Abu-Rabia & Siegel, 2002;
Al-sulaihim & Marinis, 2017; Asadi, Khateb, & Shany, 2017; Asadi, Khateb, Ibrahim, et al.,
2017; Najmaldeen, 2020; Saiegh-Haddad, 2007; Saiegh-Haddad & Haj, 2018; Saiegh-Haddad
& Taha, 2017; Schiff & Saiegh-Haddad, 2017; Taibah & Haynes, 2011; Tibi, 2010). In
accordance with evidence from research into English, these studies have shown the importance
of phonological awareness skills, language skills, a home literacy environment, and
socioeconomic status on literacy acquisition in Arabic-speaking children. These studies will be
discussed in the following sections.

3.5.1 Phonological Awareness Development
In 2010, Tibi (2010) conducted a study to investigate the development of PA skills in

140 Arabic-speaking, school-aged children (grades 1-3; aged 6 to 8) from Al-Ain city in the
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United Arab Emirates. Children were tested on initial sound identification, rhyme oddity,
syllable deletion, and phoneme segmentation, using MSA. To examine the development of the
selected PA skills, Tibi compared children’s performance across the three school grade levels.
Consistent with the existing literature, findings indicated a hierarchal development of
phonological awareness skills across all grade levels, and that these skills undergo similar
developmental pattern starting from tacit analysis (i.e., rhyming and alliteration) to explicit
analysis (i.e., phoneme segmentation) (Anthony & Francis, 2005; Stackhouse et al., 2002).
Tibi’s findings are considered one of the first Arabic results that supports the universal PA
acquisition pattern (i.e., implicit to explicit progression). Although the study has provided
important evidence, it should be noted that the study included only school-aged children who
were exposed to formal reading instruction, which may have influenced their performance.

A few years later, Abou-Elsaad et al., (2016) examined the relationship between
different phonological awareness skills and word reading in 80 Egyptian Arabic-speaking
children aged 5;6 to 8;6. In contrast to Tibi’s study, the authors used SpA Egyptian dialect,
since all children were exposed to the dialect in their daily lives. They also administered more
PA tests: syllable blending, syllable segmentation, initial phoneme isolation, phoneme
blending, phoneme segmentation, and rhyme recognition. The children’s performance was
compared across the groups: group 1 included children aged 5;6 to 7;0, and group 2 included
children aged 7;0 to 8;6. Supporting previous findings (Anthony & Francis, 2005; Stackhouse
et al., 2002), results showed developmental patterns of PA skills and that blending skills
develop before segmentation skills.

These findings were confirmed in a recent work by Najmaldeen (2020). In her PhD
study, Najmaldeen tested PA skills (i.e., rhyme awareness, syllable segmentation, alliteration
awareness, phoneme isolation, and blending) in Saudi Arabic-speaking children. She included

younger age groups — aged 4;0 to 6;11 — and a larger sample size (384 children, divided into
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three age groups: 4;0to 4;11, 5;0 to 5;11, and 6;0 to 6;11). Overall, consistent with other studies
(Al-sulaihim & Marinis, 2017; Mohamed et al., 2021), results indicated the effect of age on
children’s performance across the age groups, showing a hierarchal developmental pattern for
all assessed PA skills and an increased sensitivity to smaller units, such as phonemes, the older
they were.

Evidence from existing Arabic studies suggests that Arabic PA skills follow a similar
developmental pattern to English PA and other languages, including Spanish, Italian, and
French. Thus, PA development appears to be universal across languages, with children
beginning to acquire an awareness of larger units (i.e., words and syllables) before smaller units
(i.e., phonemes) (Anthony & Francis, 2005; Duncan et al., 2013; Gillon, 2018; Goswami et al.,
2005).

3.5.2 Oral Language and Emergent Literacy in Arabic

A growing body of research is investigating emergent and later literacy skills in Arabic-
speaking TD children and children with reading difficulties. However, to date, none of the
available studies have directly investigated the relationship between language and literacy in
the Arabic language. Most studies have either highlighted the importance of PA skills to
literacy, or have indirectly examined the effect of language by measuring language skills of
children with reading difficulties, or by assessing the validity of the SVR model in the Arabic
language.
3.5.2.1 Simple View of Reading (SVR) in Arabic

The suitability of the SVR model in Arabic has been examined by Asadi, Khateb, and
Shany (2017). Based on the unique orthographic characteristics of the Arabic language, the
authors predicted that orthographic knowledge and morphological knowledge would contribute
to reading comprehension more than decoding and listening comprehension skills. They tested

decoding, listening comprehension, orthographic knowledge, morphological knowledge, and
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reading comprehension in 1,385 school-aged Arabic-speaking children in grades 1-6, and aged
6;8 to 11;6 (81.9 months to 140 months). The authors found that the basic SVR model (which
includes decoding and listening comprehension) significantly predicted reading
comprehension skills (56% of the variance) in all grade levels, and that the contribution of this
model diminished gradually until it stabilized in the fourth grade (explaining the 40% of the
variance). They also found that the contribution of decoding was high in grade 1 and gradually
diminished until it stabilized in grade 3, while listening comprehension increased from grade
1 until it stabilized in grade 4. This evidence is consistent with several findings in similar
studies in English, indicating the importance of both skills — decoding and listening
comprehension — to reading comprehension, and that the contribution of these skills may vary
at different stages of literacy acquisition (Gough & Tunmer, 1986; Kendeou et al., 2009; Storch
& Whitehurst, 2002). Furthermore, the authors found that the addition of orthographic and
morphological knowledge to the basic model have increased the variables’ contributions by an
additional 10 —20% of the variance in all grade levels. An interesting finding was that decoding
failed to be a significant predictor of reading comprehension when orthographic and
morphological knowledge were added to the model. However, all other variables — listening
comprehension, orthographic, and morphological knowledge — remained significant across all
grades, 1-6. These findings confirm previous evidence from studies on the Arabic language
and highlight the importance of orthography and morphology to Arabic literacy acquisition
(Abu-Rabia et al., 2003; Asaad & Eviatar, 2014; Asadi, Khateb, Ibrahim, et al., 2017; Khateb
et al., 2014). In summary, the 2017 study by Asadi, Khateb, and Shany confirms the validity
of the SVR in Arabic, but it has also highlighted the need to consider the unique Arabic

orthographic characteristics when assessing children’s literacy.

3.5.2.2 Importance of Language for Arabic Literacy
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The cognitive predictors of early reading acquisition has been the focus of a study
conducted by Abu-Ahmad et al. (2014). They assessed 194 Arabic-speaking children, aged on
average 5;9, towards the end of their time at kindergarten (mean age 5;9), and again at the start
of the second grade, and compared the effects of decoding-related skills (phoneme awareness,
phonological processing, orthographic processing, print concept, and morphological
awareness) and oral language skills (general nonverbal ability, receptive vocabulary, syntactic
awareness, and working memory) on word-reading. They concluded that decoding-related
skills were stronger predictors of word recognition in Arabic than oral language skills.
Decoding-related skills predicted 33% of the variance in word recognition while oral language
skills predicted 11% of the variance in word recognition. They also found that morphological
awareness skills (explaining 17% of the variance), and syntactic awareness (explaining 11% of
the variance) are important contributors to word recognition. This finding is in line with other
Arabic studies (Abu-Rabia, 2007; Asadi, Khateb & Shany, 2017), which point to the important
role of morphology in reading development in Arabic. This suggests that Arabic-speaking
readers rely on the morphological structure of the word along with decoding related skills to
facilitate word-reading skills.

Receptive vocabulary skills, although paired with non-verbal reasoning skills as a
measure of general ability, were also found to be a significant predictor of word-reading skills.
However, the contribution of the skills paired together was lower than the other variables
(explaining 6% of the variance). Although the result showed how vocabulary may contribute
to word-reading, it is limited and cannot be generalized; the study did not directly examine the
effect of vocabulary knowledge on word-reading skills, so future studies may need to directly
assess the importance of vocabulary knowledge on literacy acquisition in Arabic. To address
this gap, Asadi, Khateb, Ibrahim, et al. (2017) examined the direct contributions of vocabulary

knowledge to reading skills (i.e., decoding and reading fluency) in 1305 school-aged children
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in grades 1 to 6, (from first grade; mean age = 6;8, to sixth grade; mean age = 11;6) as part of
their study. They found that vocabulary knowledge failed to contribute to decoding and reading
fluency, and attributed this lack of contribution to the high importance of other cognitive (i.e.,
phonological awareness, phonological memory) and orthographic (i.e., morphological
knowledge, and orthographic knowledge) variables on decoding and reading fluency skills.
The authors proposed that vocabulary knowledge may contribute to improved reading skills,
such as reading comprehension.

In a 2018 study, Schiff and Saiegh-Haddad demonstrated the importance of
morphological knowledge on word-reading skills in Arabic-speaking children. They examined
the contributions of PA and morphological awareness skills on word-reading skills in 100
school-aged children (20 children each from grade 2, grade 4, grade 6, grade 8, and grade 10).
Findings indicated that morphological awareness skills were significant predictors of word-
reading when controlling for grade levels and PA skills. Similar results were also noted in
previous studies, which confirm the crucial role of morphological skills in literacy acquisition
in Arabic (Abu-Rabia, 2007; Abu-Rabia & Siegel, 2002; Asadi, Khateb, & Shany, 2017,

Saiegh-Haddad & Taha, 2017; Taha & Saiegh-Haddad, 2017).

3.5.2.3 Summary

To summarise, it is clear from the studies reviewed above that Arabic PA skills undergo
similar developmental pattern of English PA skills, starting from awareness of larger linguistic
units (e.g., words and syllables) to awareness of smaller units (e.g., phonemes) (Mohamed et
al., 2021; Najmaldeen, 2020; Tibi, 2010). Consistent with the evidence from the English
studies (Gough & Tunmer, 1986; Kendeou et al., 2009; Storch & Whitehurst, 2002), the
available Arabic studies demonstrate that some oral language skills such as, vocabulary
knowledge and morphosyntax have a role to play in the development of emergent and later

literacy skills in Arabic speaking children (Abu-Rabia, 2007; Abu Ahmad et al., 2014; Asadi,
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Khateb, Ibrahim, et al., 2017; Schiff & Saiegh-Haddad, 2018). Yet, the importance of the oral
language skills on emergent literacy skills in children Arabic speaking children with DLD is
still unclear.
3.5.3 Importance of Verbal Short-Term Memory on Arabic Literacy

A number of studies have included tasks that measure the effect of phonological
memory on Arabic literacy skills. In a cross-sectional study, Taibah and Haynes (2011)
examined the effect of VSTM (measured by nonword repetition and digit recall tests) on word
recognition and fluency skills in 237 children from kindergarten (mean age = 6;3) to third grade
(mean age = 9;18). The results showed no effect of VSTM on word recognition skills, but it is
important to note that the authors did not examine the effect of each task on literacy skills
separately. Instead, they computed a composite score which included both tasks (i.e., digit
recall and nonword repetition tests).

In contrast to Taibah and Haynes (2011), Asadi, Khateb, Ibrahim, et al. (2017) found
that VSTM as measured by digit span testing, and phonological working memory testing (i.e.,
backward digit span) contributed significantly to decoding skill and reading fluency skill. This
evidence was confirmed in a recent study by Hassanein et al. (2021). The authors examined
the relationships between phonological processing, orthographical knowledge, morphological
awareness, and word-reading skills in first- and second grade-level students (N = 188 children,
mean age of 6;8) in Doha, Qatar. Similar to Asadi, Khateb, Ibrahim, et al. (2017), they
investigated the effect of VSTM, which was measured using a digit span test on word-reading
skills (i.e., decoding and reading fluency). Findings demonstrated that VSTM was a statistically
significant predictor for decoding skills. Consistent with the evidence from the English studies,
findings from Asadi, Khateb, Ibrahim, et al. (2017) and Hassanein et al., (2021) highlighted
the importance of VSTM for decoding in Arabic-speaking children (Cunningham et al., 2020;

Layes et al., 2021; McBride, 2015). However, it is not clear which underlying memory skills —
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VSTM or working memory — are important for decoding skills in Arabic-speaking young
children.

The importance of phonological memory skill on literacy skills were also investigated
in children with dyslexia. For example, Elbeheri and Everatt (2007) tested working memory
skills in 332 children (40 children with dyslexia and 292 TD children) aged 9;4 to 11;6. They
reported significant differences between TD children and children with dyslexia on the working
memory test. Yet, the correlation analyses demonstrated weak associations between working
memory and reading skills in the TD group, and no associations were found between working
memory and reading skills in the dyslexic group. Lack of associations in the TD group could
be explained by the participants’ young age, with the average age being 10;5. As mentioned in
Chapter 2 (see section 2.2.1.3), once children become proficient decoders they start to depend
on their higher linguistic skills; thus, the importance of working memory may diminish over
time. In the dyslexic group, lack of associations could be explained due to the severity of their
decoding skill deficit, which may mask the importance of working memory skill.

In contrast to previous findings, Zayed et al. (2013) found significant correlations
between working memory and PA skills, such as rhyme detection, syllable blending, phoneme
isolation, and phoneme blending tests in 40 preschool children (20 TD and 20 children at risk
of literacy difficulties; their mean age was 5;6). However, the involvement of memory in PA
skills in these results could be due to the participants’ age and the different measures used in
their study.

In summary, there is emerging evidence of the importance of memory to reading skills
in Arabic. Yet, the lack of consensus about short-term/verbal/phonological memory’s
contributions to reading skills in Arabic limits our understanding of the crucial role that
memory plays in reading acquisition in Arabic-speaking children with and without reading and

language difficulties. Learning about the effect of different underlying memory skills on
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reading acquisition in Arabic would advance our knowledge about the relationship between
memory and emergent/later literacy skills in children.
3.5.4 Importance of Home Literacy Environment on Arabic Literacy

Only a few Arabic studies have investigated the effect of HLE and SES on emergent
and later literacy skills (Aram et al., 2013; Hassunah-Arafat et al., 2021; Najmaldeen, 2020).
Aram et al. (2013) examined the relationships between SES, HLE, and literacy skills in Arabic-
speaking children (N = 89; mean age 5 to 8, SD = 4.32 months) in Israel, and their findings
demonstrated significant associations between the variables. SES and HLE were found to
correlate significantly to all literacy skills. Moreover, consistent with most cross-language
studies, SES was found to contribute significantly to literacy skills (i.e., letter knowledge was
18% of the variance, phonological awareness 18% of the variance, and concept of print 20%
of the variance) indicating that a low SES may act as a risk factor in literacy difficulties in
Arabic-speaking children. Results also showed that HLE is highly associated with SES,
suggesting that a higher SES may facilitate more exposure to different literacy experiences and
a richer HLE, while a lower SES may limit the exposure to different literacy experiences.
Moreover, results replicated previous similar findings from cross-language studies and showed
that HLE predicted emergent literacy skills: phonological awareness (6% of the variance
beyond SES) and concept of print (9% of the variance beyond SES). Similar findings were
recently replicated by Hassunah-Arafat et al., (2021).

To conclude, the results of the studies reviewed above suggest a substantial association
between SES, HLE, and emergent literacy skills. Therefore, it is important to understand
children’s environment and examine different environmental factors that may contribute to

children’s language and literacy development.

66



3.6 Conclusion

This chapter has provided a review of the existing literature in the Arabic language
regarding emergent literacy, phonological awareness skills, and the relationships between
language and emergent literacy skills in children with and without reading difficulties. Overall,
the available Arabic studies (Mohamed et al., 2021; Najmaldeen, 2020; Tibi, 2010) have
suggested that Arabic PA skills undergo a similar developmental pattern of PA skills in English
and other languages (Anthony & Francis, 2005; Gillon, 2018), starting from an awareness of
larger linguistic units (e.g., words and syllables) to an awareness of smaller units (e.g.,
phonemes).

Regarding the relationship between oral language and literacy skills, most of the Arabic
studies (Abu-Rabia, 2007; Abu Ahmad et al., 2014; Asadi, Khateb, Ibrahim, et al., 2017; Schiff
& Saiegh-Haddad, 2018) have reported the importance of morphological skills on emergent
and later literacy skills in Arabic-speaking children. But this evidence can be explained by the
specific characteristic of the Arabic language; as discussed in section 3.2, Arabic is a
morpheme-dense language in which morphemes play an integral part in the Arabic words’
composition (Taha & Saiegh-Haddad, 2017). Vocabulary knowledge was also found to be
important to emergent and later literacy skills in Arabic-speaking children (Abu Ahmad et al.,
2014). However, none of the available studies have directly examined the effect of different
language skills on emergent literacy skills in Arabic-speaking children with and without DLD.

The chapter also provided a review of Arabic studies that have investigated the effect
phonological memory skills on literacy (Asadi, Khateb, Ibrahim, et al., 2017; Hassanein et al.,
2021; Zayed et al., 2013). In general, consistent with the English studies (Cunningham et al.,
2020; Layes et al., 2021; McBride, 2015), these studies have highlighted the importance of
phonological memory skills on emergent literacy skills in TD children and children with

dyslexia. However, further studies are needed to clearly understand the importance of different
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underlying memory skills (e.g., VSTM or working memory) on emergent literacy skills in
Arabic-speaking children with and without DLD. Finally, the chapter reviewed studies that
have explored the importance of SES and HLE on literacy skills in Arabic-speaking children.
Overall, evidence from Arabic supports evidence from English and reported the significance
of SES, and HLE on literacy skills in TD children. To date, none of the available Arabic studies
have examined the effect of SES and HLE on emergent literacy skills in children with DLD.

So far, little attention has been paid to examine emergent literacy skills in children with
and without DLD. What is not clear is the nature of the associations between oral language and
emergent literacy skills in Arabic-speaking children with and without DLD. Consequently,
there are number of unresolved questions in the area of DLD and its association with emergent
literacy development. To address these questions, the aims of this study are: (1) to examine
emergent literacy skills of Saudi Arabic-speaking children with and without DLD aged 4;00 to
6;11, (2) to investigate the relationship between language, VSTM, and emergent literacy skills,
and (3) to explore the relationship between the home literacy environment, socioeconomic
status, and emergent literacy skills. Examining these relations will provide additional insight
into relations between oral language and emergent literacy skills in the Arabic language and
contribute to our understanding of early literacy development in Arabic-speaking children with
and without DLD.
3.7 Research Questions
This study aims to address the following research questions:

1. Do Saudi Arabic-speaking children with DLD differ from their TD peers in

emergent literacy skills?
2. What is the relationship between language and emergent literacy skills in Arabic-

speaking TD children and children with DLD?
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3. What is the relationship between short-term verbal memory and emergent literacy
skills in Arabic-speaking TD children and children with DLD?

4. What is the relationship between home literacy environment, socioeconomic
status, and emergent literacy skills in Arabic-speaking TD children and children

with DLD?
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Chapter 4
Methodology

This chapter will present the research methodology used in this study. First, it will
describe ethics and recruitment process. This is followed by information regarding the
participants in the study. Data collection methods and procedures that were used to carry out
this study will be described. The chapter will conclude with a description of the data analysis

methods.

4.1 Ethics, Recruitment and Consent

Ethical approval was granted by the School of Psychology and Clinical Language
Sciences Research Ethics Committee, University of Reading (approval no. 2019-050-VS), and
permission to conduct the testing was obtained from the Higher Ministry of Education in
Riyadh, Saudi Arabia. TD children were recruited from four public (non-fee paying)
kindergartens and reported by their parents and teachers to be developing language typically.
Heads of nurseries were sent invitation letters explaining the project. Then, with the help of the
teachers, parents of children who were in the interest age range (i.e., 4; 0 — 6;11 years old) were
sent the study’s information sheets, parental and child consent forms, and demographic
questionnaires including parental education level, parental occupation, family income, and
development history (see Appendix A). All parents of potential participants were asked to sign
the consent forms, fill demographic and developmental history questionnaires, and send them
back to the teachers if they accepted the request to participate.

Children with DLD were recruited from speech and language clinics at King Abdulaziz
University Hospital and King Fahad Medical City in Riyadh. First, heads of speech and
language clinics were sent invitation letters explaining the study. Then, ethical approvals and
permissions to access the clinics and patients’ database were granted by both hospitals.

Following approval, the researcher worked with the SLTs to identify diagnosed DLD children
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within the targeted age range and inclusionary criteria. Then, parents of children with DLD
were invited to participate in the study by the researcher. If they were interested, then
appointments were set up for them. During the first appointment, the researcher explained the
study and read the consent form to the parents. Parents were also informed that they were free
to withdraw at any time. Once approval and consent forms were signed, the researcher initiated
the testing process. Parents were invited to ask any questions after the sessions. Participation
was voluntary, but parents were informed that they could receive language support sessions if
requested.

4.2 Participants

Sixty-six Saudi Arabic-speaking children were recruited for the study. The participants
included 40 TD children (20 boys, 20 girls; aged 4;0 to 6;11), and 26 children with DLD (17
boys, 9 girls; aged 4;0 to 6;11). All participants were monolingual Arabic speakers and both
groups were matched for their age and socioeconomic status. To control for socioeconomic
status, parents completed a demographic questionnaire including parental educational level,
parental occupation, and family income. These three main socioeconomic components are
known to influence parents’ inputs and interactions with their children (Rowe, 2018). See Table
4.1 for demographic information for both groups of participants.

Inclusionary criteria for the TD group were: (1) age-appropriate language skills as
reported by their parents and teachers, (2) no hearing impairment, (3) no history of speech,
language, or communication disorder, and (4) no diagnoses of other neurological, social,
emotional, behavioural, emotional, or sensory disorders as reported by their parents. The
children with DLD (mean age = 5;2 (62.73 months), SD = 10.77 months) were diagnosed with
DLD by qualified SLTs and had been receiving speech and language therapy. Since
standardized Arabic language assessments are not available, it was crucial to ensure that

children diagnosed with DLD met the criteria for DLD set out by Bishop et al. (2016) and
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Bishop et al. (2017). Inclusionary criteria for this group are: (1) a diagnosis of developmental
language disorder, and (2) no known differentiating condition (e.g., brain injury, cerebral palsy,
sensorineural hearing loss, autism, and other genetic conditions). This was confirmed by
administering the Arabic language battery (see Table 5.1 in Chapter 5) which shows that the

DLD group scored significantly lower than the TD group on all administered language tests.
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Table 4.1. Participants' demographic characteristics

Group

D DLD

n =40 n=26
Socioeconomic Status %(n)
Family Income per month
17,000 Saudi Riyal or < 55(22) 61.5(16)
22,500 Saudi Riyal 17.5(7) 15.4(4)
27,500 Saudi Riyal or > 20(8) 19.2(5)
Father’s Education
High school & Diploma 20(8) 38.5(10)
University degree 40(16) 42.3(11)
Postgraduate degree 40(16) 15.4(4)
Mother’s Education
High school & Diploma 22.5(9) 34.6(9)
University degree 55(22) 53.8(14)
Postgraduate degree 22.5(9) 7.7(2)
Home Literacy Environment %(n)
Book Exposure 75(30) 69.2(18)
No. of books at home
5 books or < 60(24) 34.6(9)
5 — 7 books 12.5(5) 26.9(7)
7 — 10 books 10(4) 7.7(2)
< 10 books 12.5(5) 23.1(6)
Shared Book Activity
Always 7.5(3) 11.5(3)
Sometimes 52.5(21) 46.2(12)
Rarely 32.5(13) 30.8(8)
Never 5(2) 7.7(2)

Note. TD: Typically Developing, DLD: Developmental Language Disorder.

4.2 Materials

To assess the relationship between oral language skills and emergent literacy skills, a

comprehensive Arabic language and emergent literacy test battery was administered. Table 4.2

provides a summary of these assessments. Due to the lack of standardized Arabic assessments,
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all measures were developed and designed by the researcher. Picture stimuli, words, and

sentences were adapted from previous studies (Najmaldeen, 2020; Shaalan, 2010; Wallan,

2018). To evaluate the feasibility and the appropriateness of the adapted measures, all measures

were piloted with 10 TD children aged between 4;0 and 6;0 year, with a mean age of 5;3 (64

months, SD =9.35). Results indicated that measures were age appropriate and age sensitive. A

brief description of the pilot study is provided in Appendix B. Each assessment is described

below.

Table 4.2. Arabic Language Battery and Arabic Emergent Literacy Battery

Arabic Language Battery

Arabic Emergent Literacy Battery

Receptive Language Skills

(1) Vocabulary Knowledge Receptive
Expressive

(2) Oral Comprehension Literal
Inferential

Expressive Language Skills

(3) Sentence Repetition Syntactic Skill
(4) Language Sample MPU
Additional Tests

(5) Nonverbal Reasoning
(6) Non-word Repetition

(7) Digit Recall

Phonological Awareness
(1) Syllable Segmentation

Phoneme Awareness
(2) Phoneme Isolation Initial
Final
(3) Phoneme Deletion Initial
Final
Letter Knowledge
(4) Letter Name
(5) Letter Sound Isolation
Initial
Medial
Final

Decoding
(1) Single word reading

Note. MPU: Morpheme per utterance

4.2.1 Arabic Language Battery

In 2010, the National Early Literacy Panel meta-analysis study noted that explicit oral

language assessments, which address a broad range of linguistic skills, were more sensitive in

defining the linguistic precursors for later literacy skills (Shanahan & Lonigan, 2010). Thus, a

comprehensive language battery was administered to evaluate different receptive and
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expressive language skills. Since most children in the current study are only exposed to the
spoken Arabic (SpA) dialect, all tests were administered with SpA. Each of the tests will be

explained in more detail in separate sections below.

4.2.1.1 Arabic Picture Vocabulary Test (APVT)

The Arabic Picture Vocabulary Test (Shaalan, 2010) was standardized on Qatari
children aged 4;6 to 9;4. The test includes 132 age-appropriate stimuli that increase in
complexity and are divided into 10 different groups with 12 stimuli in each group. For the
purposes of this study, the APVT test was modified to make it culturally and age-appropriate
for the participants. An adapted shorter version was used to evaluate children’s receptive
vocabulary knowledge. The test included 96 stimuli which ranged in difficulty and were
divided into 8 different groups with 12 items per group (see Appendix C). Stimuli were chosen
from the following categories: verbs, nouns, adjectives, animals, and professions. Due to
dialectal differences, some stimuli were substituted with common Saudi dialect words. For
example, the Qatari dialect word / muyam:a/ which means ‘broom’ in English, was substituted
by the Saudi dialect word /muknisa/. The test was administered digitally using PowerPoint to
improve child’s engagement. Each slide consisted of 4 coloured pictures (obtained from
Shutterstock.com). The researcher asked children to point to the target picture by asking
“where s ....., or showme .....”. Children were required to point to the picture that they thought
was correct. Every correct response was scored as 1, and every incorrect or no response was
scored as 0. Repetition was allowed if the child was distracted. Before testing, practice items

were presented first to ensure that children were able to follow the tester’s instructions.

4.2.1.2. Listening Comprehension Test
The Squirrel Story Narrative Comprehension Assessment (NCA) (Dawes, 2017) was

used to assess children’s listening comprehension skills by asking literal and inferential
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questions. Since the story was found to be culturally and age-appropriate, it was translated into
Arabic. The story includes a clear and simple story structure, emotions that can be inferred,
and age-appropriate vocabulary. The task includes 13 questions providing information about
children’s ability to orally comprehend narratives. Some of these questions consisted of two
parts, resulting in 14 inferential questions and five literal questions. The application version
was used, and the NCA protocol and scoring scale was followed (Dawes, 2017). Children were
required to watch and listen to the story on an iPad whilst the researcher told the story. Children
were then asked to answer comprehension questions while looking through the story pictures.
Children’s responses were audio-recorded for later offline scoring. The NCA scoring scale
ranged from 0 — 2 points for each question (for further scoring guide details please see (Dawes,
2017)) which provided a total score of 28 for inferential questions and 10 for literal questions.
Scoring guides were specific to each question, but in general every detailed appropriate answer
was scored as 2, every general appropriate answer was scored as 1, and every inappropriate

answer was scored as 0. For examples, see table 4.3 below.

Table 4.3. Example of scoring Squirrel Story Narrative Comprehension Assessment
questions

Question 2 points 1 point 0 point
1 Where does this story happen? In the tree and In the tree Here
the forest
2 Look at the animals in this picture. Happy, or Ok, or good Hungry
How do you think they are .
) excited
feeling?

4.2.1.3 Arabic Expressive Vocabulary Test-2 (AEVT-2)

The Arabic Expressive Vocabulary test was developed to assess children’s expressive
vocabulary knowledge. Stimuli were selected based on item categories and difficulty. Stimuli
were chosen to include verbs, adjectives, and singular and plural nouns from different groups

such as: animals, toys, objects, places, and professions. A familiarity rating scale was collected
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from 10 Arabic-speaking adults. Each word received a rating from 1— 4 (1 = totally unfamiliar
word and 4 = totally familiar word). Based on the familiarity rating scale and the author’s
clinical experience, the 85 stimuli were ranked from most familiar to least familiar (see
Appendix D). The test was administered digitally using PowerPoint. Each slide consisted of
one coloured picture (obtained from Shutterstock.com). Children were asked to name the
presented picture by asking them “what is this?”. Synonyms were counted as correct responses.

Every correct response was scored as 1, and every incorrect or no response was scored as 0.

4.2.1.4 Arabic Sentence Imitation Task (ASIT)

The Arabic Sentence Imitation Task (ASIT) was developed to assess children’s ability
to use morpho-syntactic structure during their communication. Following the LITMUS
Sentence Repetition principles (Marinis & Armon-Lotem, 2016), the ASIT task included
different syntactically complex structures that have been found to be difficult for Arabic-
speaking children diagnosed with DLD (e.g., present tense, passive sentences, object questions,
subject and object relative sentences, and accusative pronouns). The task consisted of 37
sentences that were grouped in three different levels and presented in a randomized order. Level
1 comprised simple mono-clausal sentences that mainly included language-specific structures:
past tense, present tense, noun plurals, bound pronouns, and negation. Level 2 consisted of
sentences with complements which require movement: passive sentences and object questions.
Level 3 featured bi-clausal sentences and sentences that required both embedding and
movement: accusative pronouns, subject relative, and object relative sentences. To eliminate
the memory capacity effect, the sentences’ length was controlled for the number of words (5 —
6 words per sentence) and number of syllables (8 — 15 syllable per sentence) (see Appendix E).
Table 4.4 provides a summary of the syntactically complex structures that have been chosen

for the ASIT task.
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Table 4.4. Distribution of the items used in the Arabic Sentence Imitation Task (N=37)

Syntactic Structure

Item number

10
11

12

13

Past tense: Masculine, Feminine
Present tense: Masculine, Feminine
Pronouns: 1°42", and 3™ singular
Objects WH Q: what, who, which; Masculine and
Feminine

Negation: Masculine and Feminine
Plural Feminine: Past and Present tense
Plural Masculine: Past and Present tense
Irregular Plural

Passive voice

Accusative pronouns

Subject Relative: Masculine, Feminine

Object Relative: Masculine, Feminine

Sentential Complement: Masculine, Feminine

SV, VS
order
SV, VS
order
SV, VS

order

SV, VS
order
SV, VS
order
SV, VS

order

O, SV order
SV, VS
order

SV, VS
order

SV, VS

order

1,10, 13, 34

4,5,9,19

7,11, 20, 24, 27

2,15,17,29, 33,

35,

16, 32

3,30

8,28

23,25

22,37

18, 36

12,31

6,21

14, 26

Children were asked to listen carefully and repeat the heard sentence verbatim.

Repetition was allowed if the child was distracted. The children’s audio was recorded for later

orthographic transcription and offline scoring. Responses were scored using the target syntactic

structure’s scoring method, which is a binary scoring system that aims to assess children’s

ability to repeat the target grammatical structure in the sentence. The child receives 1 point if
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he/she maintains the target syntactic structure and 0 if the child makes an error or omits the
target syntactic structure from the sentence. For examples, see table 4.5 below.

Table 4.5. Example of the sentence repetition target syntactic scoring method

Sentence 1 point 0 point

Item 21 /lahag elwalad elkalb elli elbissah fad’itah/
Chase-past-3MS the-boy the-dog that the-cat bite.

Translation The boy chased the dog that the cat bit.
Target Object relative
Syntactic
structure
Child /lahag elwalad elbissah ad’itah/
Error type: omission of the Object: the-dog /elkalb/ X

and the Object relative: who /elli/. The repetition is
deviated from the target syntactic structure.

4.2.1.5 Spontaneous Language Sample

A language sample was used to provide a more naturalistic assessment of expressive
language and as a tool for further language analysis (i.e., number of different words, mean
length of utterance, and narrative skills). Spontaneous language samples were obtained using
the wordless picture book Frog, Where Are You? (Mayer, 1969). This book was chosen
because it has been used across different languages and cultures. Each child generates their
own story while describing the presented pictures. Children were asked to look through the
picture book and describe what they see. They were encouraged by the researcher to say out
loud whatever they were thinking about as they look at the pictures. Elicitation questions (e.g.,
“Tell me what happened here?”, or “What did the boy do?”’) were used when children
demonstrated difficulties describing the pictures. Children’s intelligible utterances were
analysed to calculate the mean morpheme per utterance (MPU). MPU was calculated by
dividing the total number of morphemes by the total number of utterances produced in the
language sample. The author followed Shaalan and Khater’s (2006) guidelines of counting

Arabic morphemes, which were adapted from Dromi and Berman (1982). Based on their
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guidelines, imitations, unintelligible utterances, fillers (e.g., “um” or “aah”), repeated
utterances, and yes/no answers were excluded. Every meaningful prefix or suffix that was
attached to the inflected verb, noun, or adjective was counted as a single morpheme. For
examples, see Table 4.6 below.

Table 4.6. Example of counting morphemes

Word Type Word Example Number of Morphemes

Inflected Verb /jina:di/ /ji/ + /na:di/ = 2 morphemes
Call-Present-3MS

he is calling out Singular masculine present tense

Inflected Noun /d*ufda?ain/ /d*ufda?/ + /ain/ = 2 morphemes
Frog + /ain/ denotes the dual form
Noun dual
two frogs
Inflected Adjective /za?la:n/ /za?la:n/ = 1 morpheme
he is sad Masculine adjective

4.2.2 Arabic Emergent Literacy Battery

4.2.2.1 Phonological Awareness Tests

A range of phonological awareness tests have been developed to evaluate children’s
meta-phonological skills. Analytic phonological awareness tests (i.e., deleting, counting, and
manipulating) are the strongest predictors of decoding and reading comprehension (Shanahan
& Lonigan, 2010). Thus, different analytic phonological awareness tests were administered
and included different linguistic unit sizes — from syllable level to phoneme level. Since most
children in the current study are only exposed to the spoken Arabic (SpA) dialect, and to control
for the diglossia effect, all tests were administered with SpA. The following tests were
included:
4.2.2.1.1 Syllable Segmentation Test

A syllable segmentation test was developed to evaluate children’s ability to detect the
number of syllables in words. The test comprised three practice stimuli and 10 test stimuli,
ranging from one to five syllables in length (i.e., two stimuli for every syllable length). The

order of the stimuli was randomized. Children were asked to listen to the word and segment it
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into syllables. To simplify the task, five different tokens were presented, and children were
asked to point to the tokens or clap while they orally segmented the words into syllables. Saying
the syllables while segmenting the word was considered a correct response; for example,
segmenting the Arabic word /?is*ba/ (which means ‘finger’) into two syllables and saying
/?is%-ba¥/. To limit the memory capacity effect, each stimulus was presented with a coloured
picture using PowerPoint (see Appendix E). Correct oral responses were scored as 1, incorrect
or no oral responses were scored as 0. Correctly clapping the words without saying it out loud

was scored as 0.

4.2.2.1.2 Phoneme Awareness Tests

Phoneme awareness skills were assessed using phoneme isolation (initial, final), and
phoneme deletion (initial, final) tasks. The phoneme isolation subtest aimed to assess children’s
ability to identify a sound in a word and isolate this sound. For the initial phoneme isolation
subtest, children were asked to listen to the words and then isolate the initial phoneme of the
word. For example, “What is the first sound in the word /yaru:f/ (sheep in English)?” (Answer:
/y/). For the final phoneme isolation subtest, children were asked to listen to a word and isolate
the final phoneme of the word. For example, “What is the last sound in the word /hali:b/ (i.e.,
milk in English)?” (Answer /b/). The phoneme isolation subtest consisted of three practice
stimuli and 12 test stimuli, ranging from one to three syllables in length. The targeted phonemes
in both tasks were early developing phonemes /w, j, |, n, k, €, q, [, %, y, 0%, I/. To limit the
memory capacity effect, each stimulus was presented with a coloured picture using PowerPoint
(see Appendix E). Correct responses were scored as 1, incorrect or no responses were scored
as 0.

Phoneme deletion is considered to be more difficult than phoneme isolation as it
requires a higher level of phonemic awareness. The phoneme deletion subtest aimed to assess

the child’s ability to identify the target sound, delete the sound from the word, and then say the
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new word. For the initial phoneme deletion subtest, children were required to listen to the word,
and then say the word without the initial phoneme. For example, “Say /na:r/ (fire in English)
without the /n/”, (answer: /a:r/). For the final phoneme deletion subtest, children were required
to listen to the word, and then say the word without the final phoneme. For example, “Say /bint/
(girl in English) without /t/”, (answer: /bin/). This subtest included 3 practice stimuli, and 12
test stimuli of one and two syllables in length. All stimuli in both subtests were balanced in
terms of single phonemes (CVC), clusters (CCVC), short vowels (V), and long vowels (V:).
For the initial phoneme deletion task, the cluster position was at the beginning of the word, and
for the final deletion task, the cluster position was at the end of the word. To limit the memory
capacity effect, each stimulus was presented with a colour picture using PowerPoint (see
Appendix E). Correct responses were scored as 1, incorrect or no responses were scored as 0.
4.2.2.2 Letter Knowledge

Letter knowledge is the beginning of orthographic knowledge, and one of the higher
levels of emergent literacy skills. As children become more experienced with letters, they
become more aware of the words’ components: syllables and phonemes (Rhyner, 2009). Arabic
orthography includes 28 letters. All of them are consonants except for the letter //a/ which acts
as a carrier for the glottal phoneme /?/ (i.e.,s,l) (Saiegh-Haddad & Henkin-Roitfarb, 2014). One
factor that may influence the acquisition of Arabic reading is the variability of the Arabic
graphemes’ shapes in the written scripts (Asaad & Eviatar, 2013). Thus, three different tasks
were used to evaluate children’s letter knowledge: letter naming, grapheme-phoneme
correspondence in isolation, and grapheme-phoneme correspondence in all positions, to assess
children’s knowledge of all letter shapes. All letters were presented on white cards, and
children were required to name them (in the letter-naming task) and sound them out (in the
grapheme-phoneme correspondence tasks). Correct responses were scored as 1, incorrect or no

responses were scored as 0.
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4.2.2.3 Decoding

Decoding words is one of the highest levels of emergent literacy skills. To read a single
word, children must segment the word into phonemes, translate the phonemes into sounds, and
blend the phonemes again. Thus, decoding requires sophisticated and explicit linguistic and
cognitive processing skills. For the purpose of this study, a single-word reading test was
administered. The test included 20 simple single words presented on white cards (see Appendix
F). Stimuli were chosen from children’s books, and each word contained three letters. For
example: the word /fams/ (u=3) in Arabic, which means ‘sun’ in English. Children were
required to read the words. Correct responses were scored as 1, incorrect or no responses were
scored as 0.
4.2.3 General Cognitive Ability and Verbal Short-Term Memory Tests
4.2.3.1 Nonverbal Reasoning Test

To assess the children’s nonverbal reasoning abilities, the Raven’s Coloured
Progressive Matrices (CPM) (Raven, 2007) was administered. CPM is a standardized measure
of children’s cognitive and reasoning skills for children aged 5 to 11. The test includes three
different sets (i.e., A, B, and AB) which progressively increase in complexity. Each set
comprises 12 stimuli that include geometric figures with a missing element (i.e., a puzzle).
Children were asked to look at the figures and choose the most appropriate figure to complete
the designs’ puzzle from several options presented beneath the main puzzle. As this test is not
standardized on Arabic-speaking children, raw scores were used to gauge a general baseline of
children’s nonverbal reasoning skills. Correct responses were scored as 1, incorrect or no
responses were scored as 0.
4.2.3.2 Nonword Repetition Test

Shaalan (2010) administered a nonword repetition test to Gulf Arabic-speaking

children with DLD to assess phonological short-term memory, phonological processing,
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auditory processing skills, and speech-motor processing skills. The test included 30 nonword
stimuli which were presented in a randomized order (see Appendix G). Children were required
to carefully listen to the nonwords and repeat them verbatim. Correct responses were scored as

1, incorrect or no responses were scored as 0.

4.2.3.3 Digit Recall Test

A digit recall test was administered to evaluate children’s verbal memory abilities. The
digit recall subtest from the Clinical Evaluation of Language Fundamentals’ Fourth Edition
(CELF-4) (Semel et al., 2006) was adapted for Arabic. Children were asked to repeat back a
series of numbers in the same order they heard them. Correct responses were scored as 1,

incorrect or no responses were scored as 0.

4.3 Procedure

Children were assessed individually in a quiet area of their nursery setting, school, or
speech and language therapy clinic. The number of sessions varied between 2 to 3 sessions
depending on the participants’ age, and motivation; younger children (i.e., aged 4;0 to 4;11)
required three sessions because of their lower attention span. Each session lasted approximately
1 hour, and children were given as many breaks as needed. All participants were required to
complete the general cognitive ability and VSTM tests, the Arabic language battery, and the
Arabic emergent literacy battery. Typically developing children were also required to complete
a hearing screening test to rule out any hearing deficits. DLD children had already completed
a hearing screening test prior to their diagnosis. All tests were administered by the researcher,
who is a qualified speech and language therapist, and audio-recorded using a Sony ICD-
UXS560F digital voice recorder. To engage participants during testing, each child was provided
with a task rewards chart to complete as a motivation for participation. They received a big

sticker when they completed the chart.
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4.4 Reliability

Interrater reliability was established by having a second qualified Saudi Arabic-
speaking speech and language therapist who independently scored the responses of 15 children
(23% of the sample). According to Cicchetti (1994), intraclass correlation coefficient (ICC)
values from .60 to .74 indicate good levels of agreement and values from .75 to 1.0 indicate
excellent levels of agreement. For the language assessments, ICC values were excellent, for
receptive vocabulary (a = 1.0), expressive vocabulary (o = .99), listening comprehension (o =
.99), sentence repetition (oo = 1.0), and MPU (a = 1.0). For the emergent literacy assessment,
ICC values were excellent for syllable segmentation, phoneme awareness, letter knowledge,
and decoding (a = 1.0). Finally, ICC values were also excellent for nonword repetition and
digit recall (o = 1.0).
4.5 Analysis

All statistical analyses were performed using IBM SPSS Statistics, version 27. Raw
scores were converted to percentages, and composite scores of vocabulary knowledge (i.e.,
receptive and expressive vocabulary tests), listening comprehension (i.e., inferential and literal
questions), phoneme awareness (i.e., phoneme isolation and deletion tests), letter knowledge
(i.e., letter naming and letter sound tests), and emergent literacy (i.e., syllable segmentation,
phoneme awareness, and letter knowledge tests) were obtained. Shapiro-Wilk’s test was used
to test the normality of the distributions. Results revealed non-normal distribution of data (p <
.05), therefore, nonparametric tests were used. Mann-Whitney U tests were used to investigate
the differences in performance between groups on all emergent literacy tasks, and effect sizes
were calculated by dividing the Z score by the square root of the total sample size. A p-value
cut-off of 0.0125 was adopted and corrected for multiple comparisons using the Bonferroni
approach, as suggested by Field (2013). A power analysis revealed that a sample size of 82

(i.e., TD group = 41, and DLD group = 41) was needed to achieve a large effect size with a p
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value of 0.0125. Further, a Spearman’s rank correlation coefficient for age was calculated to
examine the relationships between oral language skills, VSTM and emergent literacy skills,
and between SES, HLE, and emergent literacy skills in TD and DLD groups. Finally, hierarchal
regression analyses were used to examine the relative contributions of oral language and verbal
short-term measures in predicting emergent literacy skills in both groups. Significance levels

were set at p <.05.
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Chapter 5
Results

This study aims to examine: (1) emergent literacy skills of Saudi Arabic-speaking
children with and without DLD aged 4;00 to 6;11, (2) the relationship between language, short-
term verbal memory and emergent literacy skills, and (3) the relationship between the HLE,
SES, and emergent literacy skills. Examining these relations will provide additional insight
into relations between oral language and emergent literacy skills in the Arabic language and
contribute to our understanding of early literacy development in Arabic-speaking children with
and without DLD. The research questions are:

1. Do Saudi Arabic-speaking children with DLD differ from typically developing
peers on emergent literacy skills?

2. What is the relationship between language and emergent literacy skills in Arabic-
speaking children with and without DLD?

3. What is the relationship between short-term verbal memory and emergent literacy
skills in Arabic-speaking children with and without DLD?

4. What is the relationship between home literacy environment, socioeconomic status,

and emergent literacy skills in Arabic-speaking children with and without DLD?

This chapter starts with descriptive statistics for general cognitive ability, VSTM, and
Arabic language tests in both groups. These findings are presented in Section 5.1. Following
descriptive analyses, the author addressed the research questions. To address the first research
question, this study explored the emergent literacy skills of both groups and investigated the
effect of age on these skills. Then, emergent literacy skills were compared between the TD and
DLD groups. Based on the existing literature, the author predicted that, compared to TD
children, children with DLD would demonstrate lower overall accuracy on emergent literacy

tests. To further investigate this hypothesis, a Mann-Whitney U test was conducted to compare
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the means of the two groups’ performances on all emergent literacy measures. Findings are
described in Section 5.2.

To address the second research question, the author examined the relationship between
children’s performance on language and emergent literacy tests. This was followed by an
investigation of the relationships between different oral language and emergent literacy skills.
Based on previous studies, it was predicted that oral language skills (vocabulary knowledge
and syntactic skills) would be related to emergent literacy skills in both groups. To further
investigate this hypothesis, a Spearman’s rank correlation coefficient for age within each group
was calculated to explore the relationship between oral language and emergent literacy skills
in both groups. Then, a multiple hierarchal regression analyses was conducted within each
group to investigate the relative contributions of language measures in predicting emergent
literacy skills. All findings are presented in Section 5.3.

To address the third research question, the author examined the relationship between
short-term verbal memory and emergent literacy skills. It was then hypothesized that verbal
short-term memory skills would be related significantly to emergent literacy skills in both
groups. To further investigate this hypothesis, a Spearman’s rank correlation coefficient was
calculated for age within each group to examine the correlations between digit recall, nonword
repetition and emergent literacy composite score. Then, a multiple hierarchal regression
analysis was conducted within each group to investigate the relative contributions of these
measures in predicting emergent literacy skills. All findings are presented in Section 5.4.
Lastly, to address the fourth research question, the author examined the relationships between
HLE, SES, and emergent literacy performance. This study’s aims were: (1) to examine the
HLE and SES and compare these across the groups, and (2) to explore whether HLE and SES
correlate with emergent literacy skills. A Spearman rank correlation coefficient for age within

each group was calculated, and findings are presented in Section 5.5.
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5.1 Descriptive Statistics for General Cognitive Abilities, Verbal Short-Term Memory Tests,
and Arabic language Tests in TD and DLD groups

5.1.1 Arabic Language Battery

Since standardized Arabic language assessments are not available, it was crucial to
ensure that children with DLD met the eligibility criteria. The Arabic language battery was
administered to TD and DLD groups to confirm the presence or absence of DLD in the DLD
group by comparing their performances with their TD peers. Distribution of scores across
groups on the following language measures: vocabulary knowledge, syntactic skills, listening
comprehension, and MPU will be described. In all cases, means, medians, standard deviations
(SD), and ranges are presented in Table 5.1. For the purpose of comparison analysis, raw scores
were converted to percentages, and overall composite scores of vocabulary knowledge (i.e.,
receptive and expressive vocabulary test scores) and listening comprehension (i.e., inferential
and literal questions’ scores) were computed.

To further investigate the differences between the groups on all language measures,
data sets were first checked for assumptions of normality and homogeneity. Levene’s test of
homogeneity of variance was significant for vocabulary knowledge (p <.05), and syntactic
skills (p <.001), likely because TD children had higher means and greater variability. Since
assumptions were violated in most data sets, nonparametric analyses were conducted. A Mann-
Whitney U test with four dependent measures: vocabulary knowledge, syntactic skills,
listening comprehension, and MPU was used. A Bonferroni correction was applied to control
for multiple comparisons and the significance level was set to 0.0125. Findings revealed
significant differences between the groups on vocabulary knowledge (U = 275,z =-3.22,p =
.001, »=0.39), syntactic skills (U= 86, z=-5.70, p < .001, r= 0.70), listening comprehension
(U=115.50,z=-5.31,p <.001, r=0.65), and MPU (U= 235.50,z=-3.11, p = .002, r= 0.39).

Overall, children with DLD performed significantly lower than their TD peers in all language
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tests, which confirmed their diagnosis. Differences in performance across groups in language

tests are presented in Figure 5.1.
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Table 5.1. Results of Arabic Language Battery of TD and DLD groups (raw and percentage correct scores)

TD DLD
n =40 n=26
Raw Scores Percentage Correct % Raw Scores Percentage Correct%

Measures Mean (SD) Median  Mean (SD) Median Mean (SD) Median Mean (SD) Median
Range Range Range Range

Language Assessments

Vocabulary Knowledge* 135.88 (17.04) 137.50  75.10(9.29) 76.00 111.23 (32.43) 112 61.54 (17.95) 62
95-174 53-96 50— 164 28 —91

Syntactic Skills (SRT)** 29.70 (6.01) 31 80.33 (16.23)  84.00 12.65 (10.31) 11.50  34.19(27.87) 31
13 -37 35-100 0-35 0-95

Listening Comprehension** 16.25 (5.32) 16 47.60 (13.67)  48.00 7.50 (5.31) 8.00 22.12 (15.91) 24
831 24 -84 0-16 0-49

MPU* 6.42 (1.89) 6.00 - - 4.70 (2.31) 4.80 - -
4.10-13 - 0-10.70 -

Note. TD: Typically developing, DLD: Developmental language disorder, SD: Standard deviation, SRT: Sentence repetition, MPU: Mean length
per utterances.
*p<.05, **p<.001
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Figure 5.1. Mean scores in vocabulary knowledge, syntactic, and listening comprehension skills
in TD children and children with DLD.
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5.1.2 General Cognitive Ability and Verbal Short-Term Memory Tests: Nonverbal
Reasoning Skills, Digit Recall, and Nonword Repetition

Distribution of scores across groups on general cognitive ability and verbal short-term
memory measures (i.e., nonverbal reasoning, digit recall, and nonword repetition) are provided
in this section. In all cases, means, medians, SD, and ranges are presented in Table 5.2. For the
purpose of comparison analysis, raw scores were converted to percentages. Overall, no
differences between the groups were found on nonverbal reasoning skills. However, the means
of the TD children were significantly higher than the means of children with DLD on the digit
recall and the nonword repetition tasks.

To further investigate the effect of group on the performance of children on the
following measures: nonverbal reasoning skills, digit recall, and nonword repetition tasks, data
sets were first checked for assumptions of normality and homogeneity. Levene’s test of
homogeneity of variance was significant (p <.001) for the nonword repetition test, likely
because the TD children had higher means and greater variability. Since assumptions were
violated in most data sets, nonparametric analyses were used. A Mann-Whitney U test was
used to compare the means of children’s performances on nonverbal reasoning ability, digit
recall, and nonword repetition tests between the TD and DLD groups, and effect sizes were
calculated. A Bonferroni correction was applied to control for multiple comparisons and the
significance level was set to 0.016. Results revealed a significant difference between the groups
on digit recall (U =160.50, z=-4.79, p < .001, r= 0.58) and nonword repetition (U = 50.50, z
= -6.18, p < .001, »= 0.76). For nonverbal reasoning skills, children’s scores were not
significantly different between the two groups (U = 420, z = -1.32, p = .188, r= 0.16).
Differences in performance across groups in general cognitive ability and VSTM tests are

presented in Figure 5.2.
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Table 5.2. Results of general cognitive abilities and VSTM of TD and DLD groups (raw and percentage correct % scores)

TD DLD
n=40 n=26
Raw Scores Percentage Correct % Raw Scores Percentage Correct%

Measures Mean (SD) Median  Mean (SD) Median Mean (SD) Median Mean (SD) Median
Range Range Range Range

Nonverbal Reasoning 13.18 (4.48) 13 36.67 (12.38) 36 11.50 (5.76) 11 31.92 (16.00) 31
6—28 17-78 1-22 3-61

Digit Recall** 5(1.39) 5 31.33 (8.78) 31 3.00 (1.60) 2.50 18.81 (9.94) 13
3-8 19-50 0-7 0—44

Non-word Repetition** 26.18 (3.46) 27 87.25(11.58) 90 10.46 (7.08) 0 34.88 (23.59) 30
16 —30 53 -100 0—30 0—100

Note. TD: Typically developing, DLD: Developmental language disorder, SD: Standard deviation.

*p<.05, **p<.001
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Figure 5.2. Mean scores in nonverbal reasoning and VSTM skills in TD children and
children with DLD.
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5.2 Comparison of TD and DLD’s Performance on Emergent Literacy Skills

The first research aim was to compare children’s emergent literacy performance skills
across TD and DLD groups. The emergent literacy battery was administered to explore
children’s performances across the groups. The battery was composed of the following
emergent literacy skills: syllable segmentation, phoneme awareness, letter knowledge, and
decoding. First, a comparison of children’s performances on all emergent literacy tests was
carried out. Then, the author computed an overall emergent literacy composite (ELC) score by
combining syllable segmentation, phoneme awareness, and letter knowledge tests, and
compared children’s ELC scores across the groups. Distribution of scores across groups on
emergent literacy measures will be described in this section. In all cases, means, medians,
standard deviations (SD), and ranges are presented in Table 5.3. For the purpose of comparison
analysis, raw scores were converted to percentages. Overall, the means of the TD children were
higher than the means of children with DLD on all emergent literacy tests.

To further investigate the differences across the groups on all emergent literacy
measures, data sets were first checked for assumptions of normality and homogeneity. Since
assumptions were violated in most data sets, nonparametric analyses were conducted. A Mann-
Whitney U test with four dependent measures: syllable segmentation, phoneme awareness,
letter knowledge, and decoding were used. For the analysis’s purposes, and to limit the number
of variables, composite scores of phoneme awareness (i.e., phoneme isolation and phoneme
deletion test scores) and letter knowledge (i.e., letter naming and letter sound test scores) were
computed. A p-value cut-off of 0.0125 was adopted and corrected for multiple comparisons
using the Bonferroni approach as suggested by Field (2013).

Results revealed a significant difference between the groups on syllable segmentation
(U= 201.50,z=-4.231, p <.001, r= 0.52) and phoneme awareness (U= 259.5, z=-3.536, p

<.001, = 0.44). However, although the mean scores of letter knowledge and decoding in the
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TD group were higher than the DLD group, these scores were not significantly different
between the two groups (U= 350, z =-2.236, p = .025), (U= 443, z=-1.414, p = .157). Given
that children in both groups demonstrate low performance on decoding skills (see Table 5.3),
a decoding test was not included in the emergent literacy composite.

The next analysis compared children’s ELC scores in both groups. A Mann-Whitney U
test with one dependent measure: emergent literacy composite, was used. Results revealed a
significant difference between the groups on the emergent literacy composite (U= 268.50, z =
-3.307, p < .001, r= 0.17), indicating that children with DLD performed significantly lower
than their TD peers. Overall, findings demonstrated that children with DLD had significantly
lower scores on syllable segmentation, phoneme awareness, and emergent literacy composite
compared with the TD group. Differences in performance across groups in emergent literacy
tests are presented in Figure 5.3

To summarize the results for the comparison of TD and DLD groups on emergent
literacy skills, significant differences between the groups were observed on most emergent
literacy skills. In accordance to the existing literature (Boudreau & Hedberg, 1999; Catts et al.,
2015; Kendeou et al., 2009; Pratt et al., 2020), children with DLD performed significantly
lower than their TD peers on emergent literacy composite score, syllable segmentation and
phoneme awareness skills. No significant differences between the groups were found on letter

knowledge and decoding skills. Further interpretations will be discussed in Chapter 6.
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Table 5.3. Results of emergent literacy tests of TD and DLD groups (raw and percentage correct % scores)

TD DLD
n=40 n=26
Raw Scores Percentage Correct % Raw Scores Percentage Correct%

Measures Mean (SD) Median  Mean (SD) Median Mean (SD) Median Mean (SD) Median
Range Range Range Range

Emergent Literacy Assessments

Syllable Segmentation** 5.08 (2.45) 5 50.85(24.37)  50.00 1.96 (2.46) .50 19.62 (24.57)  5.00
0-9 0-90 0-7 0-70

Phoneme Awareness™** 4.06 (3.37) 3.63 34.10 (28.06)  30.00 1.46 (3.03) .00 12.35(25.31) .00
0-11 0-90 0-11 0-92

Letter Knowledge 15.28 (15.30)  7.50 35.75(33.56)  19.50 10.92 (16.10) 2.84 25.54 (35.27)  9.00
0—44 0-98 0—45 0-100

Decoding 2.90 (5.63) .00 14.50 (28.17) .00 1.58 (5.43) .00 7.88 (27.14) .00
0-19 0-95 0-20 0-100

Emergent Literacy Composite**  8.14 (6.64) 5.66 40.23 (26.14)  34.83 4.78 (6.84) 1.33 19.17 (26.03)  6.17
0—21 0—89 0—-21 0—87

Note. TD: Typically developing, DLD: Developmental language disorder, SD: Standard deviation.

*p<.05, **p<.001
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Figure 5.3. Mean scores in emergent literacy tests in TD children and children with DLD.
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5.2.1 Effect of Age: A Developmental Trajectory Approach

Following Thomas et al.’s 2009 cross-sectional developmental trajectory method, four
linear trajectories were constructed for TD and DLD groups: three trajectories assessing the
relationship between each emergent literacy skill (i.e., syllable segmentation, phoneme
awareness, and letter knowledge) and increasing chronological age, and another trajectory
assessing the relationship between the emergent literacy composite and increasing
chronological age. Analysis of covariance (ANCOVA) was conducted to compare the
developmental trajectory of the DLD group against the TD group. According to Thomas et al.,
(2009), the presence of significance main effect of group indicates that the DLD group shows
a delay in the onset of development of the target skill, and a significant interaction between age
and group indicates that the rate of the development of the target skill is different between the
groups. A delayed developmental trajectory occurs when both the effect of the group and the

interaction between the group and age are significant.

5.2.1.1 Syllable Segmentation

ANCOVA was carried out with syllable segmentation as the dependent variable and
group as the fixed factor, with age as the covariate. The overall R? was .491. The model
explained a significant proportion of the variance [F(3,62) =19.912, p < .001, #*> = .491]. There
was no overall effect of group [F(1,62) =3.565, p = .064, n> = .054]. This suggests that the
intercepts of the two groups are not reliably different at the youngest age of measurements in
the DLD group. This indicates that the DLD group does not show a delayed onset in the
development of the syllable segmentation skill. With groups combined, chronological age (CA)
significantly predicts the level of performance on the syllable segmentation test [F(1,62)
=22.738, p < .001, *> = .268]. When the groups were analysed in isolation, CA reliably predicts
performance in both the TD group [F(1, 38) =20.546, p < .001, #* = .54], with R?=.351 and

the DLD group [F(1, 24) =5.504, p = .028, 5? = .23], with R?=.153. There was no interaction

102



between group and age, suggesting that the trajectories are parallel and the rate of the
development of syllable segmentation is the same in both groups [F(1, 62) =1.095, p = .300,

n* = .017]. Developmental trajectories for each group are presented in Figure 5.4 below.
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Figure 5.4. Syllable segmentation performance and chronological age in TD children and children
with DLD.

5.2.1.2 Phoneme Awareness

ANCOVA was carried out with phoneme awareness as the dependent variable and
group as the fixed factor, with age as the covariate. The overall R? was .417. The model
explained a significant proportion of the variance [F(3,62) =14.77, p < .001, #* = .417]. There
was no overall effect of group [F(1,62) =.047, p = .829, > = .001]. This suggests that the
intercepts of the two groups are not reliably different at the youngest age of measurements in
the DLD group. This indicates that the DLD group does not show a delayed onset in the
development of the phoneme awareness skill. With groups combined, chronological age (CA)
significantly predicted level of performance on phoneme awareness test [F(1,62) =25.179, p <
001, 7> = .289]. When the groups were analysed in isolation, CA reliably predicted

performance in the TD group [F(1, 38) =26.198, p < .001, #*> = .68], with R? = .408 and the
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DLD group [F(1, 24) =4.644, p = .041, #* = .193], with R? = .162. There was no interaction
between group and age, suggesting that the trajectories are parallel and the rate of the
development of phoneme awareness is the same in both groups [F(1, 62) =2.87, p = .095, > =

.044]. Developmental trajectories for each group are presented in Figure 5.5 below.
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Figure 5.5. Phoneme Awareness performance and chronological age in TD children and children
with DLD.

5.2.1.3 Letter Knowledge

ANCOVA was carried out with letter knowledge as the dependent variable and group
as the fixed factor, with age as the covariate. The overall R? is .322. The model explained a
significant proportion of the variance [F(3,62) =9.821, p < .001, 5*> = .322]. There was no
overall effect of group [F(1,62) =.004, p = .952, n* = .000]. This suggests that the intercepts of
the two groups are not reliably different at the youngest age of measurements in the DLD
group. This indicates that the DLD group does not show a delayed onset in the development of
the letter knowledge skill. With groups combined, chronological age (CA) significantly

predicted level of performance on letter knowledge test [F(1,62) =26.868, p < .001, > = .302].
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When the groups were analysed in isolation, CA reliably predicted performance in the TD
group [F(1, 38) =17.886, p < .001, > = .432], with R? = .320 and the DLD group [F(1, 24)
=9.769, p = .005, > = .406], with R?= .289. There was no interaction between group and age,
suggesting that the trajectories are parallel and the rate of the development of letter knowledge
is the same in both groups [F(1, 62) = .130, p = .720, #*> = .002]. Developmental trajectories

for each group are presented in Figure 5.6 below.
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Figure 5.6. Letter Knowledge performance and chronological age in TD children and children with
DLD.

5.2.1.4 Emergent Literacy Composite

ANCOVA was carried out with emergent literacy as the dependent variable and group
as the fixed factor, with age as the covariate. The overall R? was .450. The model explained a
significant proportion of the variance [F(3,62) =16.895, p < .001, ? = .450]. There was no
overall effect of group [F(1,62) =.529, p = .470, n* = .008]. This suggests that the intercepts of

the two groups are not reliably different at the youngest age of measurements in the DLD

105



group. This indicates that the DLD group does not show a delayed onset in the development of
the emergent literacy skill. With groups combined, chronological age (CA) significantly
predicted level of performance on emergent literacy tests [F(1,62) =34.299, p < .001, *> =
.356]. When the groups were analysed in isolation, CA reliably predicted performance in the
TD group [F(1, 38) =28.536, p < .001, *> = .751], with R?= .429 and the DLD group [F(1, 24)
=9.389, p = .005, * = .390], with R? = .281. There was no interaction between group and age,
suggesting that the trajectories are parallel and the rate of the development of emergent literacy
is the same in both groups [F(1, 62) =.976, p = .327, n* = .015]. Developmental trajectories for

each group are presented in Figure 5.7 below.
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Figure 5.7. Emergent Literacy performance and chronological age in TD children and
children with DLD.

To summarize the results for the developmental trajectories, age effects were observed
for all emergent literacy measures in both groups. Results showed that children’s performances

have been improved with age in TD and DLD groups. DLD group showed developmental
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trajectories running underneath the TD group, which suggest lower performance on syllable
segmentations, phoneme awareness, and emergent literacy composite. The onset and the rate
of the development of all emergent literacy skills were observed to be similar in both groups.

Further interpretations will be discussed in Chapter 6.

5.3 Associations Between Language and Emergent Literacy Variables in Arabic

The second research question examines the relationship between oral language and
emergent literacy skills in the TD and DLD groups. Language ability was measured using four
tests: vocabulary knowledge, syntactic skills, listening comprehension, and MPU. Emergent
literacy skills were measured using four tests: syllable segmentation, phoneme awareness,
letter knowledge, and decoding. First, this study explored the relationships between the
language variables and different emergent literacy skills. Then, the author computed an overall
emergent literacy composite score by combining syllable segmentation, phoneme awareness,
and letter knowledge tests, and explored the relationship between the language variables and
the emergent literacy composite score in both groups.
5.3.1 Partial Correlations Controlling for Age in the TD and the DLD Groups

Since assumptions of parametric correlations were not met in most data sets,
correlations were performed using Spearman’s rank correlation coefficient controlling for age
within each group. Table 5.4 below shows the different results for the two groups. In the TD
group, significant positive correlations were observed between vocabulary knowledge and
syllable segmentation, phoneme awareness, and letter knowledge. Further, there were
significant positive correlations between syntactic skills and all emergent literacy skills. In the
DLD group, all language tasks were significantly positively correlated with syllable
segmentation, phoneme awareness, and letter knowledge. Syntactic skills were also

significantly correlated with decoding skills.
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The next analysis examined correlations between all language variables and emergent
literacy composite scores. Table 5.5 shows the degree of correlations between all measures
controlling for age in both groups. Again, as it can be seen in Table 5.5, results were different
between the groups. Vocabulary knowledge and syntactic skills were significantly positively
correlated with emergent literacy composite scores in the TD group, while all language
predictors were positively significantly correlated to emergent literacy composite scores in the
DLD group. In the DLD group, the highest correlations were found between vocabulary

knowledge and syntactic skills, and emergent literacy composite scores.
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Table 5.4. Correlations between oral language and emergent literacy skills of TD and DLD groups (Spearman’s rho)

TD (n = 40) DLD (n = 26)

SS Phoneme A. LK Decoding SS Phoneme A. LK Decoding
Vocabulary Knowledge .389* 387* 359* 158 S587* 672 T26%* 383
Syntactic Skills 355% .390%* S534%* 357 596%* .602%* S574% S17*
Listening Comprehension -.018 .070 051 -.168 430%* 179 460%* 014
MPU 232 258 216 -.007 S73* S50%* A27* 278

Note. TD: Typically developing, DLD: Developmental language disorder, SS: Syllable segmentation, Phoneme A: Phoneme awareness, PA:
Phonological awareness, LK: Letter knowledge, MPU: Morpheme per utterances
*p<.05, **p<.001

Table 5.5. Correlations between oral language and emergent literacy composite scores of TD and DLD groups (Spearman’s rho)

TD (n=40) DLD (n=26)
ELC ELC
Vocabulary Knowledge 365* 735%*
Syntactic Skills 434* .661**
Listening Comprehension -.040 455%
MPU 213 560*

Note. TD: Typically developing, DLD: Developmental language disorder, ELC: Emergent literacy composite, MPU: Morpheme per utterances
* ek
p<.05, **p<.001
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5.3.2 Language Predictors of Emergent Literacy Skills in Arabic

To examine the relative contributions of language measures in predicting emergent
literacy skills, hierarchical multiple regression analyses were carried out using the emergent
literacy composite score as the dependent variable. A power analysis revealed that a sample

size of 26 was needed to achieve a large effect size with a p value of 0.05 based on 4 predictors.

5.3.2.1 Hierarchical multiple regression

Following the partial correlation analysis, hierarchical multiple regressions analyses
were applied for each group separately. An emergent literacy composite score was used as the
dependent variable, and in the first model age and nonverbal reasoning skill were entered as
covariate variables. In the second and third models, vocabulary knowledge and syntactic skills
were added respectively to investigate their significant contribution to explaining variance in
emergent literacy skills. Vocabulary knowledge was entered first because it is one of the
earliest acquired oral language skills and shows higher correlations with emergent literacy
skills in the DLD group. Results of regression analyses for the TD group and the DLD group
are presented in Table 5.6 and Table 5.7, respectively.

For the TD group, as Table 5.6 shows, the first model, which includes age and
nonverbal reasoning skills as predictors, is significant [F(2,37) =17.123, p < .001], with R =
481. In this model, age is a significant predictor:  =.522,t=3.807, p < .001, explaining 48%
of variance. The second model, which includes vocabulary knowledge as a predictor, is not
significant [F(3,36) =13.586, p = .057], with R? change = .050. Also, the last model, which
included syntactic skill as a predictor, is not significant [F(4,35) =11.151, p = .135], with R?
change = .029. Overall, results of the regression analyses demonstrate that age is the only
predictor that contributes significantly to emergent literacy skills in the TD group in the sample.

However, results of regression analyses for the DLD group are different. As Table 5.7

shows, the first model, which includes age and nonverbal reasoning skills as predictors, is
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significant [F(2,23) =9.301, p < .001], with R? = .447. In this model, nonverbal reasoning
skills is the only significant predictor: predictor: f = .452,t=2.628, p = .015, explaining 45%
of variance. The second model, which includes vocabulary knowledge as a predictor, is also
significant [F(3,22) =8.758, p = .041], with R? = .544, and accounting for an additional 7.5%
of variance. The third model, which includes syntactic skill as a predictor, is not significant
[F(4,21) =8.523, p = .056], with R? change = .075. Overall, results of the regression analyses
demonstrate that vocabulary knowledge is the only predictor that contributes significantly to
emergent literacy skills in the DLD group in the sample.

To summarize the results for the associations between language and emergent literacy
skills, significant associations were observed between oral language and emergent literacy
skills in TD and DLD groups. These associations were more evident in the DLD group due to
their oral language deficits. Results also indicate the potential importance of vocabulary
knowledge for emergent literacy acquisition. This evidence is not surprising since vocabulary
knowledge is known to be one of the foundational skills for decoding (Seidenberg, 2005).

Further interpretations will be discussed in Chapter 6.
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Table 5.6. Hierarchical regression analysis predicting emergent literacy skills in the TD group

Model 1 Model 2 Model 3
Predictor B SE B B SE S B SE S
Age 1.46 382 S522%* 1.288 378 A462% 971 425 348%*
NV 557 290 263 326 303 154 267 300 126
Vocabulary Knowledge 758 385 385 450 137 137
Syntactic Skills 457 299 284
R? AB1H* 531 .560
R? change AB1** .050 .029
Note. N = 40. B: Unstandardized Beta, SE: Standard error of B, f: Standardized Beta, NV: Nonverbal reasoning skills.
*p<.05, **p<.001

Table 5.7. Hierarchical regression analysis predicting emergent literacy skills in the DLD group

Model 1 Model 2 Model 3
Predictor B SE B B SE S B SE S
Age 822 421 336 556 410 227 496 384 203
NV 744 283 A52% 163 376 .099 -.009 362 -.006
Vocabulary Knowledge 758 350 S516* 315 394 215
Syntactic Skills 459 227 485
R? A4TH* 544%* 619
R? change A47** 097* 075

Note. N = 26. B: Unstandardized Beta, SE: Standard error of B, f: Standardized Beta, NV: Nonverbal reasoning skills.

*p<.05, **p<.001
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5.4 Associations Between VSTM and Emergent Literacy Variables in Arabic

The third research question examines the relationship between VSTM — as measured
by digit recall (order VSTM) and nonword repetition (item VSTM) tests — and emergent
literacy skills in the TD and DLD groups. First, this study explored the relationships between
the digit recall, nonword repetition, and emergent literacy composite score. Then, the author
examined the relative contributions of these measures in predicting emergent literacy skills in
both groups.

5.4.1 Partial Correlations Controlling for Age in the TD and the DLD Groups

Since assumptions of parametric correlations were not met in most data sets,
correlations were performed using Spearman’s rank correlation coefficient controlling for age
within each group. As Table 5.8 shows, results were different for the two groups. In the TD
group, only digit recall was found to be significantly correlated with an emergent literacy
composite. While, in the DLD group, digit recall, and nonword repetition tests were found to
be significantly correlated with an emergent literacy composite.

To examine the relative contributions of these measures in predicting emergent literacy
skills, hierarchical multiple regression analyses were carried out using the emergent literacy
composite score as the dependent variable. A power analysis revealed that a sample size of 26

was needed to achieve a large effect size with a p value of 0.05 based on 4 predictors.

5.4.2 Hierarchical Multiple Regression

Following the partial correlation analysis, hierarchical multiple regressions analyses
were applied. An emergent literacy composite score was used as the dependent variable, and
in the first model age and nonverbal reasoning skill were entered as covariate variables. In the
second and third models, digit recall and nonword repetition were added respectively to
investigate their significant contribution to explaining variance in emergent literacy skills.

Digit recall was entered first because it shows higher correlations with emergent literacy skills
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in both groups. Results of regression analyses for the TD group and the DLD group are
presented in Table 5.9 and Table 5.10, respectively.

As Table 5.9 shows, the first model, which includes age and nonverbal reasoning skills
as predictors, is significant [F (2,37) =17.123, p < .001], with R? = .481. In this model, age is
the only significant predictor: B = .522, t = 3.807, p < .001, explaining 48% of variance. The
second model, which includes digit recall as a predictor, is also significant [F (3,36) =6.186, p
= .018], with R? = .557, and accounting for an additional 7.6% of variance. The third model,
which includes nonword repetition as a predictor, is not significant [F' (4,35) =.831, p = .368],
with R? = .567. Overall, results of the regression analyses demonstrate that digit recall is the
only predictor that contributes significantly to emergent literacy skills in the TD group in this
study’s sample.

For the DLD group, as shown in Table 5.10, the first model, which includes age and
nonverbal reasoning skills as predictors, is significant [F (2,23) =9.301, p = .001], with R? =
447. In this model, nonverbal reasoning skills are the only significant predictor: § = .452, t =
2.628, p = .015, explaining 45% of variance. The second model, which includes digit recall as
a predictor, is also significant [F' (3,22) =17.375, p < .001], with R? =.691, and accounting for
an additional 24% of variance. The third model, which includes nonword repetition as a
predictor, is not significant [F (4,21) =.871, p = .361], with R? = .703. Overall, results of the
regression analyses demonstrate that digit recall is the only predictor that contributes

significantly to emergent literacy skills in the DLD group in this study’s sample.
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Table 5.8. Correlations between nonverbal reasoning, digit recall, nonword repetition and emergent literacy composite scores of TD and DLD

groups (Spearman’s rho)

TD (n = 40) DLD (n = 26)
ELC ELC
Nonverbal Reasoning 213 AT1*
Digit Recall 341* 627%*
Nonword Repetition 225 AT74%

Note. TD: Typically developing, DLD: Developmental language disorder, ELC: Emergent literacy composite
*p<.05, **p<.001

Table 5.9. Hierarchical regression analysis predicting emergent literacy skills in the TD group

Model 1 Model 2 Model 3
Predictor B SE S B SE S B SE S
Age 1.46 382 S522%* 1.297 364 465%* 1.189 383 A27*
NV 557 290 263 230 301 .109 203 304 .096
Digit Recall 996 401 335% 987 402 332%
Nonword Repetition 253 278 12
R? A81** S57* 567
R? change AB1** 076* 010

Note. N = 40. B: Unstandardized Beta, SE: Standard error of B, 4: Standardized Beta, NV: Nonverbal reasoning skills.
*p<.05, **p<.001
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Table 5.10. Hierarchical regression analysis predicting emergent literacy skills in the DLD group

Model 1 Model 2 Model 3
Predictor B SE i B SE i B SE i
Age 822 421 336 407 337 166 382 339 156
NV 744 283 452% 152 259 092 135 260 .082
Digit Recall 1.78 429 674%* 1.598 475 .603*
Nonword Repetition 155 .166 139
R? A447* 691%* 703
R? change A447** 244%* 012

Note. N = 40. B: Unstandardized Beta, SE:
*p<.05, **p<.001

Standard error of B, f: Standardized Beta, NV: Nonverbal reasoning skills.
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To summarize the results for the associations between VSTM and emergent literacy
skills, digit recall and nonword repetition were observed to be separable as evident by their
different associations with emergent literacy skills in TD and DLD groups. Results also reveal
that serial order VSTM, as measured by digit recall, is more important on emergent literacy
acquisition than item VSTM, as measured by nonword repetition, during the early stages of
development (i.e., 4;0 — 6;11 years old) in Arabic speaking children with and without DLD.
Further interpretations will be discussed in Chapter 6.

5.5 Home Literacy Environment

This section addresses the fourth research question, which examines families’ SES and
HLE, and how they relate to emergent literacy skills in children. Two SES factors were
assessed: the children’s parents’ education level and family income. The parents’ education
level was measured on the following three-point scale: 1 = high school and diploma level, 2 =
university degree level, and 3 = postgraduate level. Monthly family income was measured on
the following three-point scale: 1 = 17,000 Saudi Riyal or less, 2 = 22,500 Saudi Riyal, and 3
= 27,500 Saudi Riyal or more. Descriptive statistics for the SES variables are presented in
Table 4.1 in Chapter 4. As indicated in Table 4.1, the monthly family income in this study’s
sample is mostly 17,000 Saudi Riyal or less (55% in the TD group and 61.5% in the DLD
group). In terms of the parents’ education level, less than half of the fathers in both groups are
university degree holders (40% in the TD group, and 42.3% in the DLD group), but more than
half of the mothers in both groups do hold university degrees (55% in the TD group, and 53.8%
in the DLD group).

Next, three factors were considered to assess HLE: book exposure, number of books
owned, and frequency of shared book activity. Book exposure was measured on the following
two-point scale: 1 = yes and 2 = no. The number of books at home was measured on the

following four-point scale: 1 = 5 books or less, 2 =5 to 7 books, 3 = 7 to 10 books, and 4 =
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more than 10 books. The frequency of shared-book activity was measured on the following
four-point scale: 1 = never, 2 = rarely, 3 = sometimes, and 4 = always. Descriptive statistics
for all variables are presented in Table 4.1 in Chapter 4. As shown in Table 4.1, parents
indicated that most of their children are exposed to books (75% in the TD group, and 69% in
the DLD group). In terms of shared book activity, most parents in both groups reported that
they occasionally read books with their children (53% in the TD group and 46% in the DLD
group), and that most of the children in both groups (60% in the TD group and 35% in the DLD

group) have an average of 5 books or less in their homes and fewer have 7 books or more.

5.5.1 Comparison of SES and HLE between TD and DLD Groups

To investigate the differences between the groups on SES and HLE, data sets were first
checked for assumptions of normality and homogeneity. Since all variables were categorical
variables, a Chi-squared test was used. In the first Chi-squared analysis, this study explored the
SES variables — fathers’ education level, mothers’ education level, and family income —
between the groups. Results show there are no significant differences between the groups in
terms of the fathers’ education level X° (2, N = 65) = 5.16, p= .076, the mothers’ education
level X? (2, N = 65) = 2.93, p=.231, and family income X? (2, N = 62) = .141, p= .932. In the
second Chi-squared analysis, this study explored the HLE variables — book exposure, number
of books owned, and frequency of shared book activity — between the groups. Results also
show no significant differences between the groups on book exposure X? (1, N = 65) = .072,
p=".789, number of books owned X? (3, N=62) = 5.00, p=.172, and frequency of shared book
activity X? (3, N= 64) = .612, p= .894.
5.5.2 Association between HLE, SES and Emergent Literacy Skills

To examine the relationship between HLE, SES, and emergent literacy skills in the TD
and DLD groups, Spearman’s rank correlation coefficient calculation within each group was

used. The author investigated the relationship between the HLE, SES, and an overall emergent
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literacy composite score (i.e., syllable segmentation, phoneme awareness, and letter knowledge
tests) in both groups. Significance levels were set at p < .05. As Table 5.11 shows, the results
are similar for both groups. In the TD group, no significant correlations are observed between
SES and the emergent literacy composite, and between HLE and the emergent literacy
composite. Similarly, in the DLD group, no significant correlations are found between SES
and the emergent literacy composite, and between HLE and the emergent literacy composite.

The author also examined the relationships between HLE, SES, and emergent literacy
skills in the whole sample. Spearman’s rank correlation coefficient calculation for the whole
sample was used. Significance levels were set at p <.05. As the results in Table 5.12 show, no
significant correlations are observed between SES and the emergent literacy composite, nor
between HLE and the emergent literacy composite.

To summarize the results for the associations between HLE, SES, no significant
differences were found between the groups on SES and HLE suggesting that TD and DLD
groups have similar SES and HLE. Findings also demonstrate no significant associations
between SES, HLE, and emergent literacy skills in both groups. Further interpretations will be

discussed in Chapter 6.
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Table 5.11. Correlations between HLE, SES and the emergent literacy composite score of TD and DLD groups (Spearman’s rho)

Socioeconomic Status
Father education level
Mother education level
Family income

Home Literacy Environment
Book Exposure

No. of books at home
Shared book activity

TD (n=37) DLD (n = 25)
ELC ELC
112 015
-312 177
164 152
-.088 -163
213 049
-303 -.035

Note. TD: Typically developing, DLD: Developmental language disorder, No.: Number

*p<.05, **p<.001

Table 5.12. Correlations between HLE, SES and emergent literacy composite score of the whole sample (Spearman’s rho)

Socioeconomic Status
Father education level
Mother education level
Family income

Home Literacy Environment
Book Exposure

No. of books at home
Shared book activity

N=062

ELC
097
-.014
156

-.128
027
-.152

Note. No.: Number, *p<.05, **p<.001
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Chapter 6

Discussion

The literature on emergent literacy skills in Arabic-speaking children is scarce,
especially studies that explore the relationships between oral language and emergent literacy
skills in children with DLD. To this end, the main aims of this study to address this scarcity
are: (1) to examine emergent literacy skills of Saudi Arabic-speaking children with and without
DLD aged 4;00 to 6;11, (2) to investigate the relationship between language, verbal short-term
memory, and emergent literacy skills in children with and without DLD, and (3) to explore the
relationship between the home literacy environment, socioeconomic status and emergent
literacy skills in children with and without DLD.

Three major findings have emerged from this study. Firstly, Arabic-speaking children
with DLD show difficulties in acquiring emergent literacy skills, as made evident by their
performance on different emergent literacy tests when compared with their TD peers.
Secondly, there is a significant association between oral language and emergent literacy skills
in both groups, but the nature of these relationships is different between the groups. Vocabulary
knowledge was found to be a significant predictor for emergent literacy skills in the DLD
group. Finally, there is a significant association between VSTM and emergent literacy skills in
both groups. Digit recall was found to be a significant predictor for emergent literacy skills in
both TD and DLD groups.

This chapter will address the study’s research questions and discuss the findings
outlined in Chapter 5. Section 6.1 will focus on emergent literacy skills in the TD and DLD
groups and will discuss how the DLD group differs from the TD group on emergent literacy
skills. The second section, 6.2, will discuss the developmental pattern of emergent literacy

skills in the DLD group and compare it with the TD group. Section 6.3 will discuss the
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relationships between oral language and emergent literacy skills, and between VSTM and
emergent literacy skills in both groups. The fourth section, 6.4, will discuss the relationships
between HLE, SES, and emergent literacy skills in both groups. Finally, Section 6.5 will focus
on the findings’ theoretical implications and future research directions.

6.1 Emergent Literacy Skills in TD and DLD Children

The first research question focused on differences between TD and DLD groups on
emergent literacy tasks. Based on previous research (Boudreau & Hedberg, 1999; Catts et al.,
2002; Snowling et al., 2019), the author of this thesis predicted that children with DLD would
perform lower than their TD peers on all emergent literacy tasks: syllable segmentation,
phoneme awareness, letter knowledge, and decoding.

As predicted, there were significant differences between the groups in syllable
segmentation and phoneme awareness. The finding that children with DLD scored significantly
lower than the TD children on syllable segmentation and phoneme awareness is in line with
the existing literature across different languages, such as English (Boudreau & Hedberg, 1999;
Catts et al., 2002), Spanish (Pratt, 2017), Italian (Brizzolara et al., 2011), and Chinese (Wong
et al., 2010).

It has long been established that language plays a significant role in literacy
development (Snow, 2020; Storch & Whitehurst, 2002), and that strong linguistic and
metalinguistic skills are necessary for children to learn to decode and comprehend written script
(Gough & Tunmer, 1986; Scarborough, 2009). Thus, deficits in any of the fundamental
elements may interfere with the development of emergent literacy skills, as seen in children
with DLD. This was also confirmed when the author administered the Arabic language battery
for both groups. Results showed significant differences between the groups on vocabulary
knowledge, syntactic skills, listening comprehension, and (MPU) (see Table 5.1 in Chapter 5),

which may explain the emergent literacy deficits in the DLD group.
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Regarding letter knowledge and decoding skills, this study’s findings show no
significant differences in children’s performances between the groups. The lack of differences
between the groups on letter knowledge was certainly surprising. One possible explanation of
this finding is that children with DLD were receiving speech and language therapy services
before the start of the data collection period. During their speech and language therapy sessions,
children may have been exposed to different letters which may explain their familiarity with
them. Another reason could be that 5-year-old children in both groups are still acquiring letter
knowledge (Najmaldeen, 2020). For decoding skills, lack of differences between the groups
could be explained by the fact that many children in both groups had not started school at the
time when the assessments were done. Decoding usually starts to develop around age 6 when
children are exposed to formal literacy instruction (Najmaldeen, 2020). As a result, not all
children in the TD group were able to decode.

Despite this, this study’s results have revealed that children’s performances on
emergent literacy composite scores are significantly different between the groups. TD children,
as they are still acquiring some emergent literacy skills, outperformed the DLD children. In
general, this study’s preliminary findings provide additional confirmation of results in existing
literature (Boudreau & Hedberg, 1999; Catts et al., 2015; Dickinson et al., 2019; Kendeou et
al., 2009; Pratt et al., 2020; Snowling et al., 2016) and demonstrate how Arabic-speaking
children with DLD will most likely face difficulties with emergent literacy acquisition.

6.2 Developmental Trajectories of Emergent Literacy Skills in the TD and DLD Groups

To explore the developmental pattern of emergent literacy skills in the DLD group in
comparison with the TD group, a developmental trajectory approach was used. The study’s
aim was to investigate the effect of age on the development of emergent literacy skills in both

groups, and to investigate whether children with DLD show a delayed onset or rate of
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development on syllable segmentation, phoneme awareness, letter knowledge, and emergent
literacy composite when compared with their TD peers.
6.2.1 Age Effect

Following the cross-sectional developmental trajectory method developed by Thomas
et al. (2009), four linear trajectories were constructed for each group, with each trajectory
assessing the relationship between an emergent literacy skill (i.e., syllable segmentation,
phoneme awareness, letter knowledge, and emergent literacy composite) and increasing
chronological age. Findings revealed that children’s performance improved with age, showing
a clear developmental progression of all emergent literacy skills (i.e., syllable segmentation,
phoneme awareness, letter knowledge, and decoding skills) and on the emergent literacy
composite score (see figures in Chapter 5, section 5.2) in both groups. These findings are in
line with the existing literature (Al-sulaihim & Marinis, 2017; Gillon, 2018; Lonigan et al.,
2000; Mohamed et al., 2021; Najmaldeen, 2020) which suggest that, as children develop over
time, their phonological awareness skills improve in TD and DLD groups.

6.2.2 Rate and Onset of Development of Emergent Literacy Skills in TD and DLD

6.2.2.1 Syllable Segmentation

Referring to Figures 5.1 in Chapter 5, the DLD group shows a developmental trajectory
running underneath — and almost parallel — to the TD group, which suggests lower performance
on syllable segmentation in the DLD group. Although the DLD group shows a flatter trajectory
than the TD group, suggesting that children with DLD are acquiring syllable segmentation at a
slower rate than their TD peers, the onset and the rate of the development of syllable
segmentation are not significantly different between the groups. The lack of differences in the
onset of the development could be explained by the children’s age and the task’s difficulty. In
both groups, most children (aged 4 to 5) are still acquiring syllable segmentation skills and had

not reached the stability level at the time they were assessed.
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6.2.2.2 Phoneme Awareness

For phoneme awareness (see Figure 5.2.), the DLD group shows a developmental
trajectory running underneath the TD group that appears to be flatter than the one for the TD
group, which suggests lower performance on phoneme awareness in the DLD group. In fact,
when compared with the syllable segmentation, the DLD trajectory in phoneme awareness is
flatter, with most children’s performances not rising above the lowest level. Phoneme
awareness is considered the most difficult phonological awareness skill because it requires an
explicit awareness of words’ phonemes (Gillon, 2018; Rhyner, 2009; Stackhouse et al., 2002).
As discussed previously (see Chapter 2, section 2.2.2.1), children with DLD are known to have
difficulties with language skills as well as limitations in their general processing (Leonard,
2014), which may affect their explicit awareness of words’ components. Although the visual
inspection of the trajectories suggests that children with DLD are acquiring phoneme
awareness at a slower rate than their TD peers, the rate and the onset of development is not
significantly different between the groups. The lack of differences in the onset of the
development could be explained by the children’s age and the task’s difficulty. In both groups,
most children (aged 4 to 5) are still acquiring phoneme awareness skills and had not reached

the stability level at the time they were assessed.

6.2.2.3 Letter Knowledge

For letter knowledge (see Figure 5.3), the gap between the TD and DLD trajectories is
narrow, suggesting that both groups are acquiring letter knowledge in the same pattern of
development. The onset and the rate of the development of letter knowledge is the same in both
groups, showing that both groups of children begin to acquire letter knowledge once they are
exposed to letters. In Saudi Arabia, formal exposure to letters usually begins in kindergarten,
and particularly during the second kindergarten year when most children reach the age of 5

(Najmaldeen, 2020). This explains the similar pattern of development in both groups, and the

125



lack of differences in the onset and rate of development. Also, it is important to note that some
children in the DLD group were exposed to different letters during their speech therapy

sessions (see Section 6.1) which may explain their familiarity to different letters.

6.2.2.4 Emergent Literacy Composite

For the emergent literacy composite (see Figure 5.4), the DLD group shows a
developmental trajectory running underneath the TD group which suggests lower performance
on emergent literacy skills in the DLD group. As shown in Figure 5.4, at the beginning of the
emergent literacy acquisition, the gap between the trajectories is narrow but it gradually widens
as children get older. Although the DLD trajectory suggests that children with DLD are
acquiring emergent literacy skills at a slower rate than their TD peers, the rate and the onset of
development are not significantly different between the groups. The lack of differences in the
onset of the development could be explained by the children’s age and the task’s difficulty. In
both groups, most children (aged 4 to 5) are still acquiring emergent literacy skills and had not
reached the stability level at the time they were assessed.

In summary, TD and DLD trajectories show that children’s performance increase as
they get older. However, the pattern of the development between the groups may suggest that
children with DLD acquire these skills at a slower rate than their TD peers. The lack of
significant differences between the groups could be explained by: (1) the variability in DLD
children’s performance (Leonard, 2014), and (2) the children’s age range in both groups (4;0
to 6;11), as most of them were still acquiring emergent literacy skills at the time of being tested
and so had not yet reached levels of stability. Therefore, these results should be interpreted
with caution.

6.3 Oral Language, Verbal Short-Term Memory, and Emergent Literacy Skills

6.3.1 Associations between Oral Language and Emergent Literacy Skills
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The second research question focused on whether oral language skills are related to
emergent literacy skills in the TD and DLD groups. The researcher also aimed to assess which
of the oral language skills measured were the most important predictors of emergent literacy
in TD children and those with DLD. The key finding from Chapter 5 was that variables are
related in different ways in each group. In the TD group, only vocabulary knowledge and
syntactic skills are significantly correlated with emergent literacy skills, but the regression
analyses revealed that neither of these oral language measures are significant predictors of
emergent literacy skills in TD children. TD children are acquiring emergent literacy skills in a
typically developing pattern, with strong general language skills. Storch and Whitehurst (2002)
argued for the importance of the relationship between emergent literacy and oral language skills
in the preschool years (i.e., aged 4;0 to 4;11) and how this relationship weakens once children
got older. Similarly, Kendeou et al. (2009) reported that oral language skills predicted emergent
literacy skills at age 4, but this predictive power diminished when children reached the age of
6. It is worth noting that, in the current study, due to the small sample size, the author did not
examine the effect of oral language skills on emergent literacy across different age groups. This
could also explain the lack of predictive power of oral language skills on emergent literacy in
the TD group. However, this does not imply that oral language skills are less important to
emergent literacy in children aged 4;0 to 6;11.

As children get older and enter school, print knowledge and phonological awareness
contribute to their reading ability (Storch & Whitehurst, 2002). Due to the significant
associations between vocabulary knowledge, syntactic skills, and emergent literacy skills, it
can be assumed that oral language skills are important and have an indirect effect on reading
ability, mediated by letter knowledge and phonological awareness skills (Catts et al., 2015;

Storch & Whitehurst, 2002).
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In the DLD group, consistent with several studies (Boudreau & Hedberg, 1999; Catts
et al., 2002), correlational analyses showed that all oral language skills assessed in this study
were significantly positively correlated with emergent literacy skills. Children with DLD are
known to have difficulties with linguistic processing skills, and lag behind their TD peers in
all language domains (Leonard, 2014). This means that they may be using all their linguistic
resources during emergent literacy tasks, resulting in stronger relationships between all
assessed oral language skills and emergent literacy measures. When comparing all measured
language skills, this study’s results showed that vocabulary knowledge had the strongest
correlations with all emergent literacy skills, followed by syntactic skills. These findings are in
line with the well-documented evidence that vocabulary and morphosyntax play an important
role in literacy acquisition (Catts et al., 2002; Muter et al., 2004; Snow, 2020; Storch &
Whitehurst, 2002). Vocabulary and morphosyntax are foundational skills for both decoding
and reading comprehension (Duff et al., 2015; Muter et al., 2004). During decoding, children
must have competent vocabulary knowledge and they must understand the rules and the
structure of their language to comprehend written language. Since most of the alphabetic
languages are morphologically based, understanding the morphological rules of the language
is crucial for decoding the written script as well. Regarding the Arabic language, previous
studies (Abu-Rabia, 2007; Abu-Rabia et al., 2003) have suggested that morphosyntax plays a
significant role in Arabic literacy development, which would suggest that it may also be related
to emergent literacy. The results of this study support this, showing moderate positive
correlations between MPU and most of the emergent literacy measures (e.g., syllable
segmentation, phoneme awareness, and letter knowledge) in the DLD group. Finally, moderate
positive correlations were found between listening comprehension, syllable segmentation, and
letter knowledge. One possible explanation for this could be similar underlying processing

skills for both phonological awareness and listening comprehension skills. Both listening
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comprehension and phonological awareness tap into a broader range of linguistic skills (Catts
& Kambhi, 2005). In listening comprehension, children must listen to the auditory input, then
analyse and access their semantic and syntactic knowledge to comprehend the spoken output.
Similarly, phonological awareness requires higher metalinguistic skills.

Results of the hierarchical multiple regression analyses demonstrated that only
vocabulary knowledge, at this early stage of literacy development, was a significant predictor
of emergent literacy skills, which suggests that it is important for emergent literacy skills
development in children with DLD. This is in line with several studies suggesting that the
growth of phonological awareness skills is strongly related to the growth of vocabulary
knowledge during the preschool years (Carroll et al., 2003; Hipfner-Boucher et al., 2014;
Ventura et al., 2007). Findings such as these are in agreement with the lexical restructuring
model (Metsala & Walley, 1998) and the connectionist model (Seidenberg, 2005). Children
during the early stage of development begin to acquire words as whole phonological units.
Then, gradually as they learn more words, the expansion of their vocabulary size enhances their
phonological sensitivity and they become more aware of the words’ phonemes.

In summary, this study’s findings show that oral language skills are associated with
emergent literacy skills in Arabic-speaking children with and without DLD. The nature of this
relationship is different between the TD and the DLD groups. When compared with the TD
group, stronger associations were found in the DLD group. This evidence, however, does not
imply that oral language skills are less important in the TD group than in the DLD group. In
fact, these findings support different studies (Catts et al., 2015; Dickinson et al., 2019; Storch
& Whitehurst, 2002), and suggest that oral language skills may have direct and indirect
relationships to emergent literacy skills in Arabic-speaking children. Direct associations can
be seen at the beginning of the development of emergent literacy skills (i.e., when children

begin learning PA skills such as syllable segmentation), and once they start learning how to
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decode, indirect relationships between oral language and emergent literacy skills appear as
mediated by their PA skills. Therefore, in the TD group, where most of the children (i.e., those
aged 5 and 6) begin to learn how to decode, the associations between oral language and
emergent literacy skills were limited only to the most important oral language skills:
vocabulary knowledge and syntactic skills. Whereas, in the DLD group, due to their oral
language deficits, they showed difficulties in acquiring PA and decoding skills, which then
resulted in stronger relationships between all oral language skills and emergent literacy skills.
Of the language skills, vocabulary knowledge was found to be the significant predictor of
emergent literacy skills in the DLD group. Also, this study’s results show that the TD group
outperformed the DLD group on most emergent literacy skills, and the developmental
trajectories show indications of a slow rate of development of emergent literacy skills in the
DLD group. However, it is important to note that these findings should be interpreted with
caution.
6.3.2 Associations between Verbal Short-Term Memory and Emergent Literacy Skills

The third research question focused on whether VSTM — as measured by digit recall
and nonword repetition tests — was related to emergent literacy skills in the TD and DLD
groups. Several studies have indicated that VSTM plays an important role in phonological
awareness development in different languages (Cunningham et al., 2020; Gorman, 2012; Layes
et al., 2021; Martinez Perez et al., 2012). Phonological awareness requires adequate means of
storing phonological codes and an activation of phonological representations in order to
manipulate the syllabic or phonemic structures of the words. Thus, any deficits in VSTM may
affect the acquisition of phonological awareness skills. Martinez Perez et al. (2012) and
Cunningham et al. (2020) investigated the role of VSTM in reading development and found

that serial order VSTM tasks (i.e., digit recall) significantly predicted word-reading skills from
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ages 4 to 6, and nonword repetition indirectly (i.e., via phoneme awareness skills) predicted
word-reading skills from ages 6 to 9.

In Chapter 5, this study explored the relationships between digit recall, nonword
repetition, and emergent literacy skills in TD children and children with DLD. Based on the
existing literature, it was predicted that VSTM — as measured by digit recall and nonword
repetition — would be a significant predictor of emergent literacy skills in both groups. Results
of the correlational analyses demonstrated that variables were related in different ways in each
group. In the TD group, only digit recall was significantly correlated with emergent literacy
and explained the unique variance in emergent literacy skills. In the DLD group, correlational
analyses showed that both digit recall and nonword repetition were significantly positively
correlated with emergent literacy skills, but only digit recall was found to explain the unique
variance in emergent literacy skills.

Consistent with various studies (Cunningham et al., 2020; Ehri, 2017; Hachmann et al.,
2014; Martinez-Perez et al., 2012), these findings demonstrate that different aspects of VSTM
(i.e., serial order VSTM and item VSTM) are separable as they showed different relationships
with emergent literacy skills, and that serial order VSTM, as measured by digit recall, appears
to be a significant predictor of emergent literacy skills during the early stages of development
(ages 4 to 6). As discussed previously (see Chapter 2, section 2.2.1.3), during the early stages
of decoding, children begin to learn how to link different graphemes to their corresponding
phonemes in a particular order. This early stage of development demands that children rely
more on their serial order VSTM. Once they acquire their decoding skills, they begin to rely
more on other linguistic and metalinguistic skills that are important for later literacy skills. In
the current study, most of the children (aged 5 and 6) had not yet acquired decoding skills at
the time of being tested, which explains the significant role of digit recall in emergent literacy

skills in TD and DLD groups.
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In the DLD group, nonword repetition was found to be significantly associated with
emergent literacy skills. This evidence can be explained by the limited processing skills in
children with DLD (Leonard, 2014). Children with DLD are frequently reported to have
difficulties with VSTM, in particular nonword repetition, which has been identified to be one
of the clinical markers of DLD (Conti-Ramsden & Durkin, 2007; Jackson et al., 2020; Norbury
et al., 2008; Shaalan, 2020; Taha et al., 2021). Due to the limited processing skills in DLD
children, more demands are placed on all the cognitive resources that those children have,
resulting in stronger relationships between all skills in general, and particularly between VSTM
(i.e., nonword repetition and digit recall) and emergent literacy skills. Despite this, as discussed
above, only serial order VSTM (i.e., digit recall) was found to be a significant predictor for
emergent literacy skills in the DLD group.

In terms of Arabic studies, these findings differ from those of Taibah and Hynes (2011),
as they reported no significant effect of VSTM on word-recognition skills in children.
However, it is worth noting that the authors, in their study, treated digit recall and nonword
repetition skills as one inseparable skill (i.e., they computed a VSTM composite score),
whereas the author of this study examined the effect of each skill separately. This study’s
results support those reported in Asadi, Khateb, Ibrahim, et al. (2017) and Hassanein et al.
(2021) on the crucial role of VSTM on emergent literacy skills in Arabic-speaking children,
and extend their findings by examining the effect of different underlying VSTM processing
skills (i.e., serial order VSTM measured by digit span, and item VSTM measured by nonword
repetition) on emergent literacy skills in Arabic-speaking children. Thus, this study’s evidence
highlights the importance of the serial order VSTM on emergent literacy skills in TD and DLD
Arabic-speaking children. However, due to the limited sample size these findings should be

interpreted with caution.
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6.4 Home Literacy Environment, Socioeconomic Status, and Emergent Literacy Skills

The fourth research question focused on whether HLE and SES were related to
emergent literacy skills in the TD and DLD groups. Many studies have highlighted the crucial
roles of SES and HLE on emergent literacy development in children. Children from families
with lower SES tend to have limited exposure to literacy activities at home, which may affect
the development of their phonological awareness skills (Aram et al., 2013; Duncan & Seymour,
2000; Hassunah-Arafat et al., 2021; Hemmerechts et al., 2017; Najmaldeen, 2020; Neumann,
2016; Pan et al., 2017). Neumann (2016) explored the effect of SES on emergent literacy skills
in 101 Australian preschool children, aged 3 to 5. She found that children whose families had
a lower SES had both poorer emergent literacy skills and limited exposure to literacy activity
at home. Although parents with lower and higher SES were reported to spend similar amounts
of time reading to their children, the frequency of parental teaching of letters and words were
reported to be different between the groups. Parents with lower SES reported teaching their
children fewer letters and words when compared with parents with higher SES.

Hassunah-Arafat et al. (2021) evaluated the specific contributions of SES and HLE to
the emergent literacy skills of Israeli Arabic-speaking children. In line with several English
and worldwide studies, they found that SES predicted children’s emergent literacy skills, and
that HLE had positive relationships with children’s emergent literacy skills, concluding that a
richer HLE is associated with better emergent literacy skills.

In Chapter 5, this study explored the relationships between HLE, SES, and emergent
literacy skills in TD and DLD children. First, the author aimed to explore whether SES and
HLE are different between the groups. Then, the relationships between the variables and
emergent literacy skills were examined. Findings in Chapter 5 showed no significant
differences between the groups on SES and HLE, indicating that both groups had a similar SES

(i.e., which was assessed by parents’ education levels and family income) and HLE (i.e., which
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was assessed by book exposure, number of books owned, and frequency of shared book
activity).

For the purpose of this study, the author aimed to control for SES, which explained the
lack of significance between the groups on this variable. All participants were recruited from
middle-class families to ensure similarity between the groups. As for HLE, the lack of
differences between the groups can be explained by parents’ awareness levels in the DLD
group. Due to their children’s linguistic needs, most parents introduced speech and language
therapy activities at home using books and other language materials, such as picture cards or
letter flash cards, which enhanced their children’s exposure to literacy materials at home.

The results of the correlational analyses showed that neither SES variables (parents’
education levels and family income) nor HLE variables (book exposure, number of books
owned, and frequency of shared book activity) were significantly related to emergent literacy
skills in TD and DLD groups. Lack of correlations between variables in the TD group could be
because children in this group are developing their literacy skills in a typical manner, resulting
in a lack of associations between variables. In the DLD group, lack of associations could be
due to the limited sample size of this group (n = 26). A power analysis revealed that a sample
size of 29 is needed to achieve a large effect size with a p value of .05. Another explanation is
that the DLD group showed a limited range of performance in emergent literacy skills due to
their oral language deficits. In other words, the oral language deficits in the DLD group may
have influenced the significance role of their HLE on emergent literacy skills, resulting in there
being limited associations between HLE and emergent literacy skills (Skibbe et al., 2008).
Having a larger DLD sample with better variance of performances may have shown different
results.

The author also looked at the relationships between the variables in the group of TD

and DLD children as a whole, and results showed no significant associations between SES,
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HLE, and emergent literacy skills. This was an unexpected finding, given that studies have
shown that SES and HLE significantly correlate with emergent literacy skills (Aram et al.,
2013; Hassunah-Arafat et al., 2021; Hemmerechts et al., 2017; Neumann, 2016). Lack of
correlations between variables could be due to the study’s method of examining SES and HLE.
Both SES and HLE statistics were obtained through questionnaires answered only by the
parents, who may be prone to social desirability bias (Kluczniok et al., 2013; Neumann, 2016).
For example, parents may overestimate or underestimate the frequency and importance of
home literacy exposure, resulting in less reliable responses.

6.5 Theoretical Implications, Future Research Directions, and Conclusion

6.5.1 Theoretical Implications

The results of this study have important theoretical implications in the academic sphere
of analysing children with DLD. For one, examining the relationships between oral language
and emergent literacy skills in Arabic-speaking children with and without DLD has provided
evidence for the importance of oral language on emergent literacy skills. As mentioned in the
literature, acquisition of emergent literacy skills starts in the early years of children’s lives,
even before they are exposed to formal literacy instruction, and continue to be acquired
gradually through an interactive and continuous process with their oral language skills (Rhyner,
2009). In other words, emergent literacy skills are influenced by age and oral language abilities.
Different models (Gough & Tunmer, 1986; Scarborough, 2001; Seidenberg, 2005; Whitehurst
& Lonigan, 1998) have provided numerous frameworks that show how oral language and
emergent literacy skills are related. For example, the reading rope model (Scarborough, 2001)
has identified the underlying subskills of each main skill. Identifying these subskills has
demonstrated how different oral language and emergent literacy skills are interrelated and
influence the development of each other. The connectionist model (Seidenberg, 2005), on the

other hand, focuses on decoding skills and demonstrates the importance of semantic knowledge
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and phonological representations on decoding skills. Despite the differences between the
models, all demonstrate how language and literacy skills are related to each other. Different
studies have suggested a connection between oral language and emergent literacy skills in
English (Catts & Hogan, 2003; Psyridou et al., 2018; Snowling et al., 2016; Tambyraja et al.,
2015; Wilson & Lonigan, 2010), and other languages (Brizzolara et al., 2011; Moll et al., 2016;
Oliveira et al., 2021; Pratt et al., 2020; Wong et al., 2010), yet no study had examined these
relationships for Arabic-speaking children with and without DLD.

With all the above in mind, this study fills a crucial gap in knowledge by examining the
associations between oral language and emergent literacy skills in Arabic-speaking children.
Comparing Arabic-speaking DLD children with their TD peers has provided a preliminary
insight into their emergent literacy skills. This insight will facilitate the advancement of
knowledge into different oral language factors that may contribute to emergent literacy
acquisition.

Consistent with the reading rope (Scarborough, 2001) and connectionist models
(Seidenberg, 2005), findings from this current study show how different oral language skills
may influence the development of different emergent literacy skills in Arabic-speaking TD and
DLD children, and highlight the importance of vocabulary knowledge for the development of
emergent literacy skills. For instance, although TD and DLD children showed a clear
developmental progression in emergent literacy skills, a visual inspection of the developmental
trajectories suggests that children with DLD show indications of a slow rate of development in
emergent literacy skills. This can be explained by poor oral language skills hindering their
emergent literacy acquisition. This again was confirmed when the author compared children’s
performances on different emergent literacy skills and looked at the relationships between oral
language skills and emergent literacy skills in both groups. As discussed in Sections 5.1 and

5.3.1, children with DLD performed significantly lower than their TD peers on the emergent
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literacy composite, and oral language skills were significantly positively correlated with
emergent literacy skills in the TD and DLD groups. These findings indicate the importance of
the relationship between language and the development of emergent literacy skills. Out of all
the assessed oral language skills, vocabulary knowledge and syntactic skills were found to have
the strongest relationships with all emergent literacy skills in both groups. The regression
analyses also demonstrate that only vocabulary knowledge was found to be a significant
predictor of emergent literacy skills in the DLD group. Early language skills, particularly
vocabulary and syntactic skills, are important skills for decoding and comprehension (Duff et
al., 2015; Muter et al., 2004). Thus, any deficits in these early skills could be a red flag for later
literacy difficulties.

For young children with DLD, SLTs are often the primary service providers. Therefore,
being sensitive to other speech- and language-related problems that these children might face
later in the future, such as literacy difficulties, is important. This knowledge should inform
speech and language therapy management and intervention strategies, in terms of including
developmentally appropriate emergent literacy tasks in assessments to have some insight into
children’s literacy acquisition, and to provide appropriate interventions to improve their skills
and prevent any further difficulties later in their lives. However, due to the limited number of
Arabic studies, there is a significant need for further research to refine the findings of this study
and to continue exploring the effectiveness of language on emergent literacy acquisition within
different contexts (e.g., interventions research, and longitudinal studies with larger samples and
broader assessments).

In terms of educational settings, the findings of this study will provide educators with
preliminary evidence of the role of oral language skills in emergent literacy (i.e., early reading).
The evidence gathered and analysed by the author shows the possibility that deficits in oral

language skills will hinder the acquisition of emergent literacy skills. Literacy difficulties are
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common, affecting 3% to 10% of students (Snowling & Hulme, 2013) who are often referred
to special educational teachers for support. However, despite this significant support, most
educators are not fully aware of the relationships between oral language and literacy skills, as
well as the importance of referring those students to SLTs for a comprehensive language
assessment. As discussed previously (see Chapter 2), there are different types of literacy
difficulties: dyslexia (i.e., difficulties with decoding), hyperlexia (i.e., difficulties with
language comprehension), or garden variety reading (i.e., difficulties with both decoding and
comprehension; Catts, 2018). In Saudi Arabia, most educators are only familiar with dyslexia,
which is caused by phonological processing deficits (Adlof & Hogan, 2018). These deficits are
more apparent than DLD (McGregor, 2020). As a result, children with phonological processing
deficits are more likely to receive SLT services. DLD, on the other hand, is known to be a
hidden disorder and is consequently underserved and relatively unknown. DLD is a
heterogenous neurodevelopmental disorder that is characterized by language difficulties with
no known differentiating conditions (e.g., autism spectrum disorder, cerebral palsy, brain
injury, and sensorineural hearing loss (Bishop et al., 2016, 2017)). These difficulties may affect
one or several language domains, including phonology, morphology, syntax, semantics, and/or
pragmatics. Thus, any deficits in these domains may affect the acquisition of children’s literacy
skills, resulting in hyperlexia or garden variety reading difficulties.

Therefore, this study strongly recommends educators be made familiar with DLD and
understand the impact of different language deficits on children’s academic skills. The
collaboration between SLTs and educators is very important as it helps to identify students’
receptive and expressive language skills, and to understand how they are using their linguistic
skills in academic settings in general — literacy in particular (Justice, 2006; Squires et al., 2013).

Educators should be mindful of possible links between oral language and emergent literacy
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skills and, where literacy difficulties are identified, refer to SLTs to assess a student’s language
skills and access appropriate support when needed.

An overall aim of the current study was to raise awareness about DLD and its impacts
on individuals among the Arabic-speaking community. In Saudi Arabia, there is limited
awareness about DLD, though there have been recent efforts to raise awareness of this
condition. Within the last two years, the author of this study has collaborated with her
colleagues — Dr. Aseel Alkadhi, an assistant professor at King Saud University and a paediatric
SLT from Saudi Arabia, and Dr. Juhayna Taha, a paediatric SLT from Palestine studying for
her PhD at the University of Reading — in raising awareness of DLD in the Arab community.
As part of this work, the team created an Arabic DLD social media platform on Facebook.
Twitter, and Instagram (DIDisorder) and a website (dldisorderar.com), which provide
resources to educate families, clinicians, teachers, and other professionals about DLD. The
website includes different Arabic resources that provide information about the signs of DLD,
the importance of early diagnosis and intervention, as well as different tips and strategies to
help children with DLD during their communication in daily life and academic settings. The
website also includes a range of blogs and summaries of latest research findings of DLD
literature to inform clinicians of any up-to-date research and to support them while providing
evidence-based services to individuals with DLD.

6.5.2 Limitations and Future Research Directions

This study has addressed some important gaps in the literature on the Arabic language.
This is the first cross-sectional study that has aimed to investigate the relationships between
the oral language and emergent literacy skills in Saudi Arabic-speaking TD and DLD children
aged 4;0 to 6;11. Overall, this study’s findings are in line with existing literature (Catts et al.,
2002; Muter et al., 2004; Snow, 2020; Storch & Whitehurst, 2002) suggesting a strong

relationship between oral language and emergent literacy skills in TD and DLD groups in

139



Arabic-speaking children. Specifically, children with DLD scored significantly lower on
emergent literacy skills, suggesting that their poorer oral language skills have had a negative
impact on emergent literacy skill acquisition. Further, this study’s findings revealed that
vocabulary knowledge and digit recall were significant predictors of emergent literacy in the
DLD group. However, the findings of this study should be interpreted with caution due to the
following limitations.

Firstly, regarding the sampling process, both groups included small sample sizes, which
may have constrained findings. Also, for the purpose of controlling for SES, participant
recruitment was limited to middle-class level in one city, Riyadh, in Saudi Arabia. Future
studies should recruit larger sample sizes and test middle-class participants from different
regions in Saudi Arabia to replicate the existing findings so that more definitive conclusions
can be drawn.

Secondly, the gender imbalance in the DLD group was not controlled due to the limited
sample size, resulting in more boys than girls. This may reflect the reported bias in boys with
DLD being more likely to receive clinical services (Morgan et al., 2017) despite a similar
prevalence in boys and girls (Norbury et al., 2016) as the participants in the study were recruited
from SLT caseloads.

Thirdly, the severity imbalance in the DLD group was not controlled due to the limited
sample, resulting in less severe language impairments in the younger group than the older
groups. Future studies should include more balanced cases in each age group to have more
accurate results, and to examine the effect of severity on emergent literacy acquisition.

Fourthly, the study uses a cross-sectional design only, which provides a snapshot of
children’s emergent literacy performances at one point in time. The original research plan was
to include both cross-sectional and longitudinal designs to compare between the groups, and to

investigate the oral language predictors for emergent literacy skills in both groups. However,
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due to COVID-19, the author was unable to test the participants at different times. To have a
more accurate understanding of the relationship between oral language and emergent literacy
skills, future studies should include longitudinal designs and investigate this relationship at
different points in time. Also, it should be noted that multiple correlations were carried out,
such that, by chance, 1 in 20 may be significant due to chance. In terms of VSTM, although
the current study provided preliminary important evidence, future studies should investigate in
more detail the effect of different underlying VSTM skills (i.e., serial and item VSTM) on
emergent literacy skills across different time points.

In terms of HLE, this study was exploratory and relied on parents answering
questionnaires, which is a limitation in that their answers may have been skewed by inadvertent
parental bias, resulting in less reliable responses. Furthermore, there were only 5 questions on
HLE, so this area was not investigated comprehensively in the questionnaire. Aspects not
covered include HLE materials, activities, and the active involvement of children during
literacy activities at home. Therefore, it is important for future studies to have a better
understanding of children’s HLE, to include comprehensive HLE questions, and combine them
with observational methods for more reliable outcomes.

Finally, most of the administered tasks were not standardized on Saudi Arabic-
speaking children. Further validation of these tasks is required for research and clinical
purposes. Moreover, due to the participants’ young age (4 — 6 years old) and to control for the
diglossia effect, all tasks were administered with spoken Arabic dialect (SpA). Future studies
should further investigate the effect of diglossia and other factors that may influence emergent
literacy development in Arabic-speaking children such Arabic orthography characteristics
(e.g., letters’ visual attributes, and short and long vowels) that have not been addressed in this

study.
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6.5.3 Conclusion

This study had offered a valuable contribution to the field’s knowledge regarding
Arabic-speaking children with DLD. It represents an important first step in understanding
emergent literacy skills and their relationships to language in Arabic-speaking children with
and without DLD. In accordance with the existing literature, findings have demonstrated that
language deficits may be related to the acquisition of emergent literacy skills. This was
confirmed by the significant differences between the TD and DLD groups on most emergent
literacy skills. Children with DLD performed significantly lower than their TD peers on
syllable segmentation, phoneme awareness, and emergent literacy composite. Preliminary
findings have also shown that developmental pattern of emergent literacy skills in both groups
are different. The developmental trajectories of the DLD group indicate a slow rate of
development of emergent literacy skills when compared with the TD group. However, due to
the lack of the statistical significance, this evidence should be interpreted with caution and
future developmental studies are required to confirm the results.

The study has also described the relationships between oral language, VSTM, and
emergent literacy skills in both groups. Findings are consistent with different theoretical
frameworks (Gough & Tunmer, 1986; Scarborough, 2001; Seidenberg, 2005), which suggest
significant associations between oral language and emergent literacy skills in both groups. In
fact, these associations are more evident in the DLD group due to their oral language deficits.
Like the reading rope model (Scarborough, 2001), this study’s results in the DLD group show
how different oral language skills are interrelated with different emergent literacy skills, and
that the development of one skill is influencing the other. Results also indicate the potential
importance of vocabulary knowledge for emergent literacy acquisition. This evidence is not
surprising since vocabulary knowledge is known to be one of the foundational skills for

decoding (Seidenberg, 2005).
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Regarding VSTM, this study’s preliminary results extend the available Arabic evidence
(Asadi, Khateb, Ibrahim, et al., 2017; Hassanein et al., 2021) and demonstrate that different
aspects of VSTM (i.e., serial order VSTM and item VSTM) are separable — as made evident
by their different relationships with emergent literacy skills in TD and DLD groups. This
study’s findings reveal that serial order VSTM, as measured by digit recall, is more important
on emergent literacy acquisition than item VSTM, as measured by nonword repetition, during
the early stages of development in Arabic-speaking children aged 4;0 to 6;11 with and without
DLD. Although this study did not find any significant associations between SES, HLE, and
emergent literacy skills in either group, it is believed to be the first study that has examined
these associations in Arabic-speaking children with and without DLD aged 4; 0 to 6;11.

To summarise, this study blazes a trail for future research into the relationship between
oral language and early literacy skills in the Arabic language, and thus also paves the way for

boosting the clinical and education provision that children with DLD receive.
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Appendix A: Parents’ Information Sheet, Consent Forms and Demographic

Questionnaire
Supervisor: Prof Vesna Stojanovik
Phone: +44 (0) 118 378 7456
Email: v.stojanovik@reading.ac.uk School of Psychology and Clinical Language
Sciences
Investigator: Ms. Zakiyah Alsiddiqi Department of Clinical Language Sciences
Phone: +44 (0) 7940542840 Harry Pitt Building
Email: z.a.alsiddiqi@pgr.reading.ac.uk Early Gate, Reading RG6 6AL

Language, Language Impairments and Emergent Literacy
Information Sheet for Educators/Parents/Guardians

We would like to invite your child to take part in a research study. Before you decide whether
you are happy for your child to take part it is important for you to understand why the
research is being done and what it will involve. Please take time to read the following
information carefully. Talk to others about the study if you wish.

What is the purpose of the study?

The purpose of this study is to find out how language is related to early reading, and how
language impairments may impact on the acquisition of reading skills in Arabic-speaking
preschool children.

Why has my child been invited?

We have invited your child to take part in this study because he/she is typically developing
Arabic-speaking preschool child.

Does my child have to take part?

It is totally up to you and to your child to decide whether or not he/she will take part. If you
and your child agreed to participate, we would ask you to keep this information sheet and to
sign a consent form. You and your child are free to withdraw from the study at any time
without providing any reasons.

What does the study include?

The study includes two phases: Phase 1 which will start in September 2019, and Phase 2
which will start in September 2020. During each phase, two test batteries will be
administered: a Language Assessment Battery and an Emergent Literacy Battery Test. Each
battery consists of different short tasks. Your child will be asked to participate in these tasks
in order to assess his/her language and literacy skills.
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During the testing period, your child will be asked to participate in two 45-minute sessions
including short breaks. At the beginning, your child will be asked to participate in a non-
verbal test in which he/she will be shown several puzzles and he/she will have to find the
right piece to complete it. This task takes 15 minutes.

The Language Assessment Battery includes the tasks listed below. Each task takes 10 — 15
minutes to complete.

Receptive Vocabulary Subtest: The researcher will say a word and the child will point to
one of the pictures that corresponds to the given word.

Sentence Repetition Subtest: The researcher will say a sentence and the child will be asked
to repeat the sentence verbatim.

Nonword Repetition Subtest: The researcher will say words/digits and the child will be
asked to repeat the words/digits verbatim.

Listening Comprehension subtest: The researcher will tell a story and the child will be
asked to answer different questions related to the story.

Language Sample: The researcher will ask the child to describe a picture and tell a story.

The Emergent Literacy Battery Test includes the subtests listed below. Each task takes 10 —
15 minutes to complete.

Phonological Awareness Subtest: The researcher will say a word and the child will be asked
to count the number of syllables, or phonemes of the word (e.g., how many syllables in the
word “car”? Or how many phonemes in the word “bed”?). The child also will be asked to
isolate the initial/final phoneme of the words (e.g., What is the first phoneme in the word
“bat” or what is the last phoneme in the word “camel”?).

Letter Knowledge Subtest: The researcher will say a letter and the child will point to one of
the letters’ shapes that corresponds to the letter’s name.

Single Word Reading: The researcher will show the child a single three-letters word and the
child will read the word loudly.

Where and when will the study take place?

The sessions will take place in a quiet room in the King Saud University clinic during
morning time.

Who will be present?

The tasks will be administered by the researcher herself, Ms. Zakiyah Alsiddiqi, who has
experience in working with children. She is a certified Speech-Language Pathologist, and has

been working with different types of paediatric language impairments in children.

What are the possible benefits of taking part?
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The information we get will help us to understand the strength of the relationship between
different language skills and emergent literacy skills in Arabic-speaking preschool children.
Further, the information will help us understand how language impairments may impact the
literacy acquisition in Arabic preschool children. This information is important as it will
help speech and language therapists to easily identify children who might be at risk of
reading difficulties and will highlight the importance of introducing phonological awareness
tasks as part of therapy sessions’ goals along with the language therapy goals.

Are there any possible disadvantages and risks?

In general, there are no physical risks. Children will participate in different tasks that include
pictures, storytelling, and repetitions skills. The possible risks for children might be getting
tired, distressed, or bored. In order to avoid these risks, short breaks will be included during
each session. The child will be praised for their efforts and given a lot of encouragement
throughout the session. At the beginning of the session the researcher will explain to the child
what she is expecting from him/her to do and practice trials will be administered first.

Will my child’s confidentiality be protected?

The child’s confidentiality will be protected at all times. Each child will be assigned his/her
anonymous code to protect his/her personal information. Linking files (i.e., hard copies) will
be created to include children’s data that will be attached to an anonymous code (i.e.,
referring to each participant). Those files will be stored securely and kept separately from the
online data; thus, it will not be possible to share the child’s personal information with any
individual. All hard copy data will be stored for 5 years in a locked cabinet and destroyed
when no longer needed. The online anonymized data, on the other hand, will include the
anonymous code numbers of the participants and will be retained for the actual study, and
future research.

What will happen to the results of this study?
The findings of this study will be presented in conferences and written up as part of a Ph.D.

thesis and journal articles. Participants will not be identified in any presentations or
publications.

The project has been reviewed by the appropriate Research Ethics Committee and has been
given a favourable ethical opinion for conduct.

Thank you for considering this study and for taking time to read this information sheet. If you
have any further questions/queries, please do not hesitate to contact us.

Prof Vesna Stojanovik — Supervisor
Ms. Zakiyah Alsiddiqi — PhD Researcher
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Supervisor: Prof Vesna Stojanovik

Phone: +44 (0) 118 378 7456

Email: v.stojanovik@reading.ac.uk School of Psychology and Clinical Language
Sciences

Investigator: Ms. Zakiyah Alsiddiqi Department of Clinical Language Sciences

Phone: +44 (0) 7940542840 Harry Pitt Building

Email: z.a.alsiddiqi@pgr.reading.ac.uk Early Gate, Reading RG6 6AL

Language, Language Impairments and Emergent Literacy
Information Sheet for Parents/Guardians of Children with DLD

We would like to invite your child to take part in a research study. Before you decide whether
you are happy for your child to take part it is important for you to understand why the
research is being done and what it will involve. Please take time to read the following
information carefully. Talk to others about the study if you wish.

What is the purpose of the study?

The purpose of this study is to find out how language is related to early reading, and how
language impairments may impact on the acquisition of reading skills in Arabic-speaking
preschool children.

Why has my child been invited?

We have invited your child to take part in this study because he/she is an Arabic-speaking
preschool child diagnosed with language impairments.

Does my child have to take part?

It is totally up to you and to your child to decide whether or not he/she will take part. If you
and your child agreed to participate, we would ask you to keep this information sheet and to
sign a consent form. You and your child are free to withdraw from the study at any time
without providing any reasons.

What does the study include?

The study includes two phases: Phase 1 which will start in September 2019, and Phase 2
which will start in September 2020. During each phase, two test batteries will be
administered: a Language Assessment Battery and an Emergent Literacy Battery Test. Each
battery consists of different short tasks. Your child will be asked to participate in these tasks
in order to assess his/her language and literacy skills.

During the testing period, your child will be asked to participate in two 45-minute sessions
including short breaks. At the beginning, your child will be asked to participate in a non-
verbal test in which he/she will be shown several puzzles and he/she will have to find the
right piece to complete it. This task takes 15 minutes.
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The Language Assessment Battery includes the tasks listed below. Each task takes 10 — 15
minutes to complete.

Receptive Vocabulary Subtest: The researcher will say a word and the child will point to
one of the pictures that corresponds to the given word.

Sentence Repetition Subtest: The researcher will say a sentence and the child will be asked
to repeat the sentence verbatim.

Nonword Repetition Subtest: The researcher will say words/digits and the child will be
asked to repeat the words/digits verbatim.

Listening Comprehension subtest: The researcher will tell a story and the child will be
asked to answer different questions related to the story.

Language Sample: The researcher will ask the child to describe a picture and tell a story.

The Emergent Literacy Battery Test includes the subtests listed below. Each task takes 10 —
15 minutes to complete.

Phonological Awareness Subtest: The researcher will say a word and the child will be asked
to count the number of syllables, or phonemes of the word (e.g., how many syllables in the
word “car”? Or how many phonemes in the word “bed”?). The child also will be asked to
isolate the initial/final phoneme of the words (e.g., What is the first phoneme in the word
“bat” or what is the last phoneme in the word “camel”?).

Letter Knowledge Subtest: The researcher will say a letter and the child will point to one of
the letters’ shapes that corresponds to the letter’s name.

Single Word Reading: The researcher will show the child a single three-letters word and the
child will read the word loudly.

Where and when will the study take place?

The sessions will take place in a quiet room in the King Saud University clinic during
morning time.

Who will be present?

The tasks will be administered by the researcher herself, Ms. Zakiyah Alsiddiqi, who has
experience in working with children. She is a certified Speech-Language Pathologist, and has
been working with different types of paediatric language impairments in children.

What are the possible benefits of taking part?

The information we get will help us to understand the strength of the relationship between
different language skills and emergent literacy skills in Arabic-speaking preschool children.

Further, the information will help us understand how language impairments may impact the
literacy acquisition in Arabic preschool children. This information is important as it will
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help speech and language therapists to easily identify children who might be at risk of
reading difficulties and will highlight the importance of introducing phonological awareness
tasks as part of therapy sessions’ goals along with the language therapy goals.

Are there any possible disadvantages and risks?

In general, there are no physical risks. Children will participate in different tasks that include
pictures, storytelling, and repetitions skills. The possible risks for children might be getting
tired, distressed, or bored. In order to avoid these risks, short breaks will be included during
each session. The child will be praised for their efforts and given a lot of encouragement
throughout the session. At the beginning of the session the researcher will explain to the child
what she is expecting from him/her to do and practice trials will be administered first.

Will my child’s confidentiality be protected?

The child’s confidentiality will be protected at all times. Each child will be assigned his/her
anonymous code to protect his/her personal information. Linking files (i.e., hard copies) will
be created to include children’s data that will be attached to an anonymous code (i.e.,
referring to each participant). Those files will be stored securely and kept separately from the
online data; thus, it will not be possible to share the child’s personal information with any
individual. All hard copy data will be stored for 5 years in a locked cabinet and destroyed
when no longer needed. The online anonymized data, on the other hand, will include the
anonymous code numbers of the participants and will be retained for the actual study, and
future research.

What will happen to the results of this study?
The findings of this study will be presented in conferences and written up as part of a Ph.D.

thesis and journal articles. Participants will not be identified in any presentations or
publications.

The project has been reviewed by the appropriate Research Ethics Committee and has been
given a favourable ethical opinion for conduct.

Thank you for considering this study and for taking time to read this information sheet. If you
have any further questions/queries, please do not hesitate to contact us.

Prof Vesna Stojanovik — Supervisor
Ms. Zakiyah Alsiddiqi — PhD Researcher
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Consent Form for Parents/Guardians
Language Impairments and Emergent Literacy

I agree for my child to participate in this study. I understand that my child’s ----------------

participation in this study is voluntary and that I

can withdraw at any time without having to give any reasons.

I confirm that I have read the information sheet and have been given the opportunity to

ask questions about the study. All my questions have been answered to my satisfaction.

I understand that all personal information will remain confidential to the investigators and

arrangements for the storage and eventual disposal of any identifiable material have been

made clear to me.

I will receive an extra copy of this consent from and the information sheet.

I understand that my child will be tested twice (i.e., September 2019 and September

2020) during the research project, and that I will be contacted by the investigator before

the final testing period.

Signature:

Name:

Date:
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Participant’s name:

Date of birth:

Person completing the form:

Parents’ Questionnaire

Language, Language Impairments and Emergent Literacy

Age:

Relationship to the participant:

Thank you for participating in this study. Please answer the following questions as accurately

and carefully as you can. This information is necessary for the validity and reliability of the

study.

1. Education level of the parents: indicate the highest level

Father: Elementary , Middle , High , Technical School ,
College , Graduate School

Mother: Elementary , Middle , High , Technical School ,
College , Graduate School

2. Vocational History: Please indicate each parent's job:

Father:

Mother:

3. Average household monthly income:

Less than 14,000 14,000 — 20,000 20,000 — 25, 000

More than 30,000.

4. Is there another language spoken at home besides Arabic?

No

Yes. Which other language (s)?

25,000 — 30,000
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5. Was your child born prematurely?

No Yes. Week of delivery

6. Is there a family history of medical, genetic, and/or speech and language disorder?

No

Yes. Please provide details below.

7. Please write the approximate age when your child accomplished the following skills:

Skill

Age (months/years)

Sat

Crawled

Walked

Spoke 1% word (e.g., mama, nana)

Combined two words (e.g., mama go)

Made requests (e.g., give me)

Followed simple commands (e.g., give me
ball)

8. Does your child have any difficulty understanding you?

No Yes. Please provide details below.
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9. Is your child’s speech difficult to understand?

No Yes. Please provide details below.

10. Do you find it difficult to understand your child’s speech?

No Yes. Please provide details below.

11. Has your child ever had any of these problems?

e Hearing loss: Yes No

e Frequent ear infections: Yes No
e Seizure: Yes No

e Severe head injury: Yes No

e Other (specify):
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12. Does your child attend any of the following? (Please tick the relevant box)

Kindergarten

Preschool

1% grade

13. Please name the school or the nursery that your child attends.

14. Does your child have any difficulties in school?

No Yes. Please provide details below.

15. Has your child been exposed to books at home?

Yes No

16. Does he/she show interest in books?

Yes No

17. How many books does your child have in his/her home-library? (Please tick the relevant

box); an average of:

5 books or less 5 — 7 books 7 — 10 books

18. How often do you read with your child at home?

Regularly Occasionally Rarely Never

more than 10 books
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19. What does your child have at home? Please choose all that apply.

Letter Books

Crayons

1Pad

Picture book

Magnetic alphabet

20. Is there anything else that you think is relevant and you want to share with us about your

child?

169



el gl i Lid 2
+44 (0) 118 378 7456
4Gy dall) agle g (udill ale dwjde v stojanovik@reading.ac.uk
4y Aall) a gl anid
Gyl &M\mi&}s)‘ |
G A 07940542840
RG6 6AL zux, z.a.alsiddiqi@pgr.reading.ac.uk

1 peall
il
HPRT B ST

sdualdl

Ty
P9 ASY)

3ot Al clawbad g 42l el Jladal (dalll oo A o
balaal) /55 oLl () dgan o cila glaa 48

cﬁﬁﬁ}m\h)}élceln]\

o agd Apaal Cam s oY ) aSlika 48 jliia 280 gy | ) 58 15385 () U 5 ¢fing Al jo 84S jLiall oSlila 3 g0 0 58
4&1—\8—\@)}“6&6533)‘}5\&-}1.4&}&&.4”3&‘)&-\6)53]\ ;IA)M 6MC);3A§LA}2§M\M\JJM Jaa ¢l )

Sl e Cingdl s L

) lacal il a5 (Jlala1 (sl 3el jall bl alad e 2 galll il jleall [li sae A o L)) Canll Caagy
i T f gee e o gaall JlY) sal sl al) bl glaty gad e Aall)

bl haal 553 5l s o Alia) JUl) elal aa agadall 2l shai (g 55 JkY) el 43 e At Canll IS (e
Belal bl skt e Jlad i Led ) 4y sadll <l jlgad) apanil ellh g <l jlgall el b 221

€S Laall il s e 5 13l

g T € e iy el ARl HSE il o Jala b/ e ()Y AS Uil ellala U ey i

i) yall 8 o las/el iy of (Jdadal s Ja

e 438 ) ci Jla g lebia g1 50 e 1A 2aT 3 Al Ay jal) S0 clladad g ell aa y Lalai )l
AS L) o 4681 pal) 38 55 a8 5 5 Lol B amy e slaall 4855 340 3 a jad) el 1) AS LS

il ol b i oS L8/ S Jla 8 Caany Ga s 3 L

Y Legie JS 3 (pginda Hlae o Ll any e 855 0l 4 ) Yl 5 algw (84S Uil @llila (e allay (i g
Gy sl 5l 5538 A (5 8 e Jadall HLaal 4y (o g 40l LeS 3 a8 dal ) €l i Cpanali 4883 £0 o 3 3
U5 ¥ o Yo ale (e paainn e 8 4l 3 il Ay e aY V9 ale (e e e 8 (Y18 il Ay ()5S
I LAY g algall (a8 g (4 yidl)

AEBy 10 ) v G e Lgie JS B g gl Adlide ol HLia) el il 5 Ay galll l el Gl Y Adal) Jads
o5 Al et ) geall 13 LYY 4k allay o @13 5 dabise <l jial Jadall el (530 el ) Caags
G iy dal gy Ol il Jeall Gany ) S5 Jilall e ey o lld g & pnil) 2y salll Jial) ol g

G 5 daadll Joa o il bl dla) o5 (o5 Ll gy 5 538 ppacal Al sy () 5 ea) Ll Lguia po3 ) o
L e Y GldS ) S8 aia callay ol el g 4 galll Jadall 313 uld ) LAY Cangy

)0 Om e Lgie JS B sl Adlide @l LA Ganati i) 5 ) 31 bl @l e Gl Jai 2 Adal) Ll
o Al LS ny 45525 Jilall (g allay G el g oJiall (gal i geall o sl) JLa) ) Cangs cagda Vo
S e il g imny i g ecnlalS ) A sill) ) g mad s ey il ) gaal N Eisll) U (e 4ile

5 LSl Caline a1 Caoal) e 48 jad sl 5y b (e el ) lbauad < jlea (uld s 4l A8y

170



il Al el ) el poany s JLEAY) Al (g (s (e

5 L il 5 ARl ) ylaua) (b sadine Alaadl oo 5 Al jall o) ) Gl Ranall deal 8 5301 o 585 G su
Y Caliaay L3l il jlacal 5 Al 6 63 JUlaYI ae Jalail)

Sl Al el ) dagt Hhlda of aagi Ja

el paE ) algally LY et Lo sale 5 il jall ol ja) (e i Ay Hhalaa gl aa i Y

Ao Gl ) e sleall 43S e Cogun g cllih dpm ad ol sl e ddailacal) 255 () Lial agall (pad caySlally
a8l 5 Jakall e shee Jay Cale dlasid 2y (o gas 4wl o 540 pala (pra ol ) Jida JSI lary ol @lld () S

¢ LAY il Lo AblaY) e i

oG5Sl s SV ) e o Lkl Uy Jlas¥) dad) 5 can 1) o liSad cdl jall il 48 pae )l 13
Asdall lef

flebsad (e o sy o 5 Al pall o3 alaiy (53l (e

A0 g gy yall ASLaall 8 3 gas el Faala 38 (he Lol g w5 cliillag o (8 geiody ) el Al 5l 038 ol

L yae I Lgitae | 5 481 gall ol laiasl aaf Ay 2 Sl oy Al jall g llila o Ly (o 8 e i S 1))
(e laall 48 ) 55 3 4S5 (a6 ja Lildac) o g Ll oy aSalaial e <Al Jy e oS0y @aldl )l caall

Sl gila i Liwd 5048 il
haall daaf 485 T2l

171



SRR
+44 (0) 118 378 7456
ASley) dall) o gle g il ale dwjde  vostojanovik@reading.ac.uk
4y Aall) a gl anid
S sl (e il 2aldS ) o
Cus 07940542840
RG6 6AL zux, z.a.alsiddiqi@pgr.reading.ac.uk

P

cailay

HPRT B ST

sdualdl

caila

P9 ASY)

3ot Al clawbad g 42l el Jladal (dalll oo A o
(il ) G il (g 93 Uik ) gal Ll gl ) Agan o cila glaa 48 )

cﬁﬁﬁ}m\h)}élceln]\

Gl agd dpanl Cany g Y sl aSlaka 4 i oS0 gy 1) 8 ) 53855 o (i 5 edfingy Al 50 A4S jliiall sSlik B gen a5
4&1—\8—\@)}“6&6533)‘}5\&-}1.4&}&&.4”3&‘)&-\6)53]\ ;IA)M 6MC);3A§LA}2§M\M\JJM Jaa ¢l )

Sl e Cingdl s L

Gl ) 5l S 5 (Y sl 3ol il il alxs o 4y salll <l jleall il o Al o ) Canll Cangy
i T f gee e O gaall JlY) sal e al) bl glaty gad e Aall)

Ll haal 553 5l s o alia) Jul) elal aa agadall 2l shai 5 55 JakY) el 45 e At Canll YA (e
Belal bl skt e Jlad i Ld ) 3y sadll <l jlgad) apanil elld g ol jlgall el b 221

€S Laall il s e 5 13l

Cuadd/(add B ool gin T — € jae 8y el dalll B Al ol Jika 4/ 9 O AS jLiall @llik U go s 238
Al el Jaad Al

i) yal) 8 o las/el i o (Jdadal s Ja

e 48 sall i Jla g Welisa 51 50 e A 24T 8 ALl 4 jad) S0 clladal g ell aa  Lalai )l
AS L) o ) gall 48 55 0 55 5 Lol B 2ry Cila slaall 48 55 340 3 G jad) ela 1) AS L)

il all b il ¢S L8/ S Jla  Caany Gasu 3 L

Y Legie JS 3 (pginda Hlae o Ll any e 855 0l 4y ) Yl g algw 84S Uil @llila (e allay (i g
Cauny el ol 553 IR (35 58 e Jalall HLas) afy Cogs 43 LeS 5 jual Aa) ) <l y8 Qe 4381 £0 (e 3 5

a5 a¥ o Yo ale (e aaiinn jed (A Al 5 il dlasg ¢ Y0 19 ple e paaian el 3 (Y15 il oy () oS5
Al LAY g algall (a4l B g (4 yidl)

AaBy 10 ) v La Lgie JS e o)yt Adlide <l HLia) et il 5 A galll ol el Gl Y Auda) Jads
wgaj‘:«z;u\LH@QJ\,,:A\(;\s,uy\mq@o@dn}mgau)mdu\g@u\&uwga(_g)m@;
Ge s daad g5 Ol 8l Jeall (mny ) S5 Jilall e ey Gl lld 5 4 el 2y salll Jilal) <l g

G 5 dalll Jon o ddbise Al dla) o5 (o5 Ll gy 5 538 ppacal Al sy () 5 ea) Ll Lguia po3 ) g
L e Y ldS ) S8 aia callay ol el g 4 galll Jadall 3 13 Guld ) LAY Cangy

)0 O e Lgie JS B sl Adlide ol HLEA) Ganati i) 5 ) 31 bl @l e Gl Jai A Al Ll

Al Dl any 45 3a Jakal) (e callay b @lld g (Jakall ool i seall o gl sl ) Chags caida Vo
S (el el (g Cada g eclalS 1 A sadl) ) gal) an 5 ¢y sad gl ) Lald) J (e 4dle

172



ol LISl Caliag doaaYl q);\z\‘__;c‘e‘fs JHERT Gk e e bl & jlge Ll st 4] ALY,
dﬁuA‘\_\k;wﬂdﬂ\u)ﬂ\w)\u#\é\MU\M\UAJM‘:\LM&JWM;\)&@)M

il Al el ) el poany s JLEAY) Al (g (s (e

5 Led a5 A8l o) ylacal (8 i Liliadl oo Al il ¢ ) (o (Aaall dea] 4 835 o 585 o s
YA Gl e A1 Ul ylaca) 5 Al (553 JUilal ¢ palall sail (553 JULY) e Jalall 8

il Al el ja) dagis Hhlda of aagi Ja

el paE ) aleally LY aiaing Lo sale 5 il jall ol ja) (e i Ay Hhlaa gl aa i Y

Ao Gl ) e sleal) 8S e g 5 ecllila A puad g )l o ddailaall a3 G Lol agall (pad casslily
Al 5 Jadall il slee Gy e Calanial aly (o g sl e 543 Gl Gara a8y Jida JS3 ey Gl elld () S

¢ LAY il Lo AblaY) e i

oG5Sl s SV ) e o Lkl Uy Jlas¥) dad) 5 can 1) o liSad cdl jall il 48 pae )l 13
Asdall lef

flebsad (e o sy o 5 Al pall o3 alaiy (53l (e

A0 g gy yall ASLaall 8 3 gas el Faala 38 (he Lol g w5 cliillag o (8 geiody ) el Al 5l 038 ol

L yae I Lgitae | 5 481 gall ol laiasl aaf Ay 2 Sl oy Al jall g llila o Ly (o 8 e i S 1))
(e laall 48 ) 55 3 4S5 (a6 ja Lildac) o g Ll oy aSalaial e <Al Jy e oS0y @aldl )l caall

Sl gila s Liwd 5048 il
haall daaf 485 T2l

173



AL sl s Ui 3 £ yial
+44 (0) 118 378 7456 il

4010y dall) a gle g (udill ale duyae v stojanovik@reading.ac.uk 29 ASH &
LSLIeY) dall) gl aud

Gl i chaall saligy @ scaly)

Cua A 07940542840 sty

RG6 6AL zuy, z.a.alsiddigi@pgr.reading.ac.uk 39Sl b

3ol Al claabad g 42l el Jlaal (dalll oo A o
LgaY) et oY A88) ga B jlaiul

a3 a8 il LS A ol o) ja) s o ale e g i )l i ) Cile slaall 48 ) g o 808 ol S50 ]
18 alaial g ¢ sla IS5 can sl ) 5 ALY aaas e YY) Caa s A Al Jsa Al &l da il 4al)
& ooiall 13 b il AS L g il sheall 48 ) 5 8 Jpeaiil) 4 5 Ao L) il il ¢ ja) e @il

Cla¥) 8 il g Ul gall W of 5 Lol e gl Allse 5 piall 138 3 ik 48 jliie (s egdi S50 0l LS 2
bty Gl Al all 8 ik 3K Ui of agd 2S 51 GlIXS 5 ¢y 50 o) Alelise (of (50 g (ol B A ) (e
‘oﬁﬁgo\o&“gﬂ\j&ﬁao\ﬂiﬂg.ﬂ\gﬁﬂ\&M\egﬁéc‘;\La)mg\

e il i) s gl 38 5 Aiald) (gl Ay s (I Co g padidl) Cila sleal) DS G agdil ul caila )11 3
Al 8 i alall gl 3aaae 3ale 4 (5385 Ja]

o sds¥ ) Byl Aghay A 8 gY) 8 lld g Al all 3y A iy e il i Gage il e 3850 4
2Y Ve ple e udian jed (A AN E Rl Al s caY 0 VR ale e adiin el

e glaal) 2y 5 L ALY g 5 s A1 gl 5l (ye Alia) Adasi patlei s Cigus 5

Al pall o2a 8 ik A4S jlie e 3850 6

;@ﬁjﬂ\ =250l @JU -Jadal (.u&\

;@ﬁjﬂ\ ;@)\.ﬂ\ -4l (.u&\

174



L il g L
+44 (0) 118 378 7456
ASIsY) dalh agle g (udil) ale 4wyt vostojanovik@reading.ac.uk
Aulsy) Aall) o gle and

G gl e Ghrall sl 485 &
G 07940542840

RG6 6AL zwx, z.a.alsiddiqi@pgr.reading.ac.uk

-

qarxiy

TR S KT

sdualdl

caily

RSl

3ol Al claabad g A2l el Jlaal (dalll oo A o
L9 sl gl sl

Jaal)

)A:d\ =250l @JU

Jalall e Ayl 5al) Alia
Cla slaall 4835 7 gum o Lgale ALY 5 oliaf ALauY) 3ol 58 Dlcad A ol o b oK1k 4S jLiial oS3 go oS1 S
andh 138 daal 4 slhas Ley Lags Al

) pilia s ale (5 siua el mani elall ;a1 sl dalall dapall ]

[ we et o[ oo [ asbo[] & [ aawsid) [] 290y 2o

[ wecbf ] cootS[] ab{ ] s ] dawsd[] &8sy Y

Y Jdsdadas 2

)

oY)
;L“;x_[ﬂ\zy‘\]\dsadm 3
Youre _¥uo e[ ] Yeree heenn ] Veeee gedil [
Fovvvge st ] veoniovennn [
Pl e 3l (8 S Adla] A8 gl i J - 4
v [

eclalll/Aall i ale axs [

175



fmd b (S da 5
gl by [ ] v []
ALl A gad ) jlacal ol ¢ ) )5 ¢ om pe gl sl Mia a6

v [

Ll Leluadi s ACE aaat la ) axd ]

Baclua ()59 (o o sladl

el

il

(55 Lee 1 Jie) 391 4illS 3k

() ke :die) GialS (g Alaa Gl

" s oSkl

(B)}SS\ Gl d.u) Aoyl )A\}‘Y\ K¥ER

fane cllial 53 oL a5 agdll 3 Gl graa ol llika sl a8

A
ol Llaadi s AACa daai ela I aas []

okl 4l soa ol dllih sl a9

L

ol Llaadi s AACa daai ela I aas []

176



fllil WS g 3 i saaa 4al 55 b 110

T4

Ll Leluadi § ACE aaat ela ) axd ]

Al S (e A (s e @llila e Ja 11
YO =[] edides o
Y] e[ ol ) S5 o
V[ e[ clesz o
Y[ as[] odddctial o

:\;\\“\“ ;l%‘)“ ‘Ls)';i PY

;¥ ellila 4 2 Als ye 6l 3012
ueaifins [
I caall [ ]

rellila Ll caady Al A yadd) o Asliaall sl 13

iyl iy graa gl Gl aal 5y Ja 14

L

ol Llaadi s AACE paad ola Ml aas []

177



1 =
] =[]

g_\'SS\~uA)SS\|:| g._\35\~_\/|:|g._:35\/_°|:|d§i}ig._\350|:|
0 el 8 da/LlS cllabal § 8 30le oS 18

Il ] o] wesi[] e[

ATy Lo JS agan ela 1) €0 jiall 8 ellads 48ty o3 e, 19

S ] o s [ amastabisnn Goal [ ] o i ] aaSu s 7]

Slednai ) a5 @il a6 Al il sl ol hal Ja 20

178



Appendix B: Pilot Study

One pilot study was conducted to check the feasibility of the adapted measures, evaluate
the appropriateness of the materials and stimuli, and establish an appropriate and functional
procedure to elicit responses from young children. The study also provided preliminary data
on children’s performance on all adapted and newly developed measures: Arabic language
battery and Arabic emergent literacy battery.

A total of ten children were recruited through family and friends’ connections. Parents
of children who were in the interest age range (i.e., 4; 0 — 6;11 years old) were sent the study’s
information sheets, parental and child consent forms, and demographic questionnaires
including parental education level, parental occupation, family income, and development
history (see Appendix A). All parents of potential participants were asked to sign the consent
forms, fill demographic and developmental history questionnaires if they accepted the request
to participate. All participants were typically developing, monolingual Arabic speaking
children. Their age ranged from 4;0 to 6;00 years old. Three children were 4 years old (i.e., 4
—4;9), four children were 5 years old (i.e., 5;7 — 5;9) and the final three children were 6 years
old. All participants were required to complete the general cognitive ability and VSTM tests,
the Arabic language battery, and the Arabic emergent literacy battery.

Overall, the pilot study showed that children needed two sessions to complete all
administered tasks. Yet, the number of sessions may vary depending on their age and
motivation. Since most children (4 — 5 years old) were only exposed to the spoken Arabic
(SpA) dialect, the author decided to administer all tasks with SpA. This will help in controlling
for the diglossia influence on emergent literacy tasks. Overall, observation of children’s
performance indicated that instructions were clear, and all tasks were culturally and aged

appropriate.
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Appendix C: Developmental Trajectories assessing emergent literacy skills and
increasing CA in TD and DLD groups with participants’ labels
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Figure 1. Syllable segmentation performance and chronological age in TD children and children

with DLD.
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Figure 2. Phoneme Awareness performance and chronological age in TD children and children
with DLD.
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Figure 4. Emergent literacy performance and chronological age in TD children and children
with DLD.
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Appendix D: Items of the Arabic Picture Vocabulary Test
No. IPA Words No. IPA Word

1 jifrab drink-Present-3MS 45 faras elbahr seahorse

2 baibi: baby 46 bat’i:y watermelon

3  bagarah COW 47  dzoaz elhind coconut

4 Qain eye 48  jis*Cad Climb-Present-3MS
5  jirkao’ run-Present-3MS 49  hudhud hoopoe

6 bait house 50 tifhas’ examine-Present-3FS
7  tigra? read-Present-3FS 51 qamh wheat

8  saikal bicycle 52 tit’lal go out-Present-3FS
9 bas’ bus 53  lamma: llama

10 bissah cat 54 [uwajiah little

11  wardah flower 55 tlawu:s peacock

12 da:?irah circle 56 jiha:sib Process payment-Present-3MS
13 muknisah broom 57 hami®’ sour

14  hima:r donkey 58 buryi: screw

15 s’abunn soap 59 jifattif Inspect-Present-3MS
16 halfi:f grass 60 jiga:bil Interview-Present-3MS
17  yafabi: wooden 61 qalfah castle

18 s‘ufairah whistle 62 hank chin

19 famSah candle 63 towbi:y scold
20 tihfar dig-Present-3FS 64 yanzi:r barri wild boar
21 tlabl drum 65 yaznah safe
22 ?is’bal finger 66 muhadab polite
23 BuSba:n snake 67 jisbah Swim-Present-3MS
24 tifig tear-Present-3FS 68 tlabi:b doctor
25  jinit’ jump-Present-3MS 69 muntafiy inflated
26 ragabah nick 70  mas’na¥ factory
27  shilsta:l playdough 71 tiliscop telescope
28 maki:nah yijat’ah  sewing machine 72 mithadim demolished
29 Suf nest 73 jaltahim devour
30 dainas’oar dinosaur 74  Fayur proud
31 mala:bis clothes 75 fit’r mushroom
32  muftaris wild 76  baida:wi oval
33 9ail tail 77  tas’a:dum crash
34 mufawik spiky 78 kafhb ankle
35 halazoan snail 79  jifawih Distort-Present-3MS
36 jigis measure-Present-3MS 80 tibu:s kiss-Present-3FS
37 tifuf watch-Present-3FS 81 mumaridah nurse
38 jirfas kick-Present-3MS 82 ?ahfa:d grandchildren

39  mitfa:dz?ah surprised-F 83  burdz tower
40 hu:t whale 84 gitarr guitar
41 sajad hunter 85 taSba:nah tired-F
42  kanyar kangaroo 86 dab$ hyena
43 tigt’af Pick-Present-3FS 87 Ja:hinah truck
44  yaja:li: fictional 88 tafYawun cooperation
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No. IPA Words No. IPA Word!
89  mkafir frown

90 sra:d3 lantern

91 jaSwi: howl-Present-3MS

92 hma:r wah/i: zebra

93 gimah peak

94  dzarra:h surgeon

95 fasfu:lja: beans

96 rasy wrist

! Shaalan, S. (2010). Investigating Grammatical Complexity in Gulf Arabic Speaking Children with Specific Language

Impairment ~ (SLI). [Doctoral
https://discovery.ucl.ac.uk/id/eprint/20472

Dissertation,

University  College

London

UCL].

UCL discovery
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Appendix E: Items of the Arabic Expressive Vocabulary Test-2
No. IPA Word No. IPA word
1 tufa:h apple 45  misma:r nail
2 ta:kil Eat-Present-3FS 46  nimr tiger
3 xija:r cucumber 47  fa:04: empty
4 Ku:rah ball 48  ?alwa:n colours
5 bant’aloan  pants 49  tlabba:y chef
6 da:?irah circle 50 mustafa hospital
7 Kabi:rah big 51 sabunn soap
8 jad hand 52 fa:hinah truck
9 Cas*fuir bird 53  mat’ar rain
10 furt’: policeman 54  tafba:n Sick-M
11 madrasah  school 55 jis*h Cry-Present-3MS
12 mufta:h key 56  dzidar wall
13 moaz banana 57  0ald3 ice
14 jifrab Drink-Present-3MS 58 najim Sleep-
15  t’amat’im tomato 59  maksur broken
16  ba:lonah balloon 60 ya:tim ring
17  fant’ah purse 61 hajawanat animals
18 muballad triangle 62  0Oigi:l heavy
19  har hot 63  furn oven
20 ?udun ear 64  safi:nah ship
21 dzamal camel 65 jit'ich Fall-Present-3MS
22 t’abi:bah Doctor-F 66  muSajan diamond
23 yurfah room 67  jisbah Swim-Present-3MS
24 magas’ scissors 68  qas’ir short
25 tamr dates 69  muSas’bah angry
26  jithammam Shower-Present-3MS 70  d’ufada$ frog
27  yxas lettuce 71  tifim Smell-Present-3FS
28 kita:b book 72 helikobtar helicopter
29  qami:s blouse 73 Jal scarf
30 murabbal  square 74  vyassa:lah Washing machine
31 hazi:n Sad-M 75  duya:n smoke
32 ragabah nick 76  kafar wheel
33 gird monkey 77  fawakah fruits
34 mu€Qallim teacher 78  hafara:t insects
35  barr Desert 79  tasgi: Water-Present-3FS
36 ?ibrah needle 80  hila:l crescent
37 ?ala:b toys 81  d’adi:dah new
38 xoay. peach 82  ku€ elbow
39 tinit? Jump-Present-3FS 83  jis’i:d Catch-Present-3MS
40  bas’al onion 84 tiju:f Watch-Present-3FS
41 murdzaihah swing 85  tyajit’ Stitch-Present-3FS
42 kaikah cake
43 qit’a:r train
44  kanab sofa
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Appendix F: Items of the Arabic Sentence Imitation Test

No. Sentences
1 fa:f mhammad ?iywanah fi almadarsah
Mohammed saw his brothers in school
2 hat’at elbint daftarha Sala et’awlah
The girl put her notebook on the table
3 ilwalad lawwan rasmat ?ayu:h eldzadi:dah
The boy coloured his brother’s new drawing
4 hiya sabahat maSa ya:lha es’ayi:r
She swam with her little uncle
5 muSallimat elulum tifrah eldars lit’a:liba:t
The science teacher is explaining the lesson to the students
6  jifu:t najif elku:ra bisurQa lis*idi:gah
Naif quickly kicks the ball to his friend
7  taliif ezarafa fi: hathi elya:bah elyad’rah
The giraffe lives in this green forest
8  Howa jihib jifrab elhali:b bil farawla
He likes to drink strawberry milk
9  Rama elkalb ku:rti: bilmasbah
The dog threw my ball in the pool
10  ?umi: hat’at [ant’atha Sala elkanab
My mum put her purse on the sofa
11 Hu akal halawta o farab elSas"i:r
He ate his candy and drank the juice
12 ilbis:ah ramat ku:rtak filmasbah
The cat threw your ball in the pool
13 ilgird hat’ fant’itak fog elfadzarah
The monkey put your bag on the tree
14  ?aif at’a:1ib katab Cala esab:u:rah
What did the student write on the board?
15  ?aif Pumhum t’abyatluhum ams
What did their mum cook for them, yesterday?
16  Mi:n et’a:lib elli Yagabah elmuSallim
Who is the student who was punished by the teacher?
17  Mi:n ?iytik kallamat min s’ahba:tha
Who did your sister call from her friends?
18  ?aj fusta:n libsat elbint gabl ?usbu:§
Which dress did the girl wear a week ago?
19  ?aj ku:rah ?ayad elmudarrib maSah linna:di:
Which ball did the coach take with him to the club
20  efurt’i: ma gidar jimsik elhara:mi:
The policeman could not catch the thief
21  Ma hallat et’a:libah wadAgib erijad’ija:t
The student did not do the math homework
22 ?ana [ift yams t'aja:ra:t tit’i:;r fog
I saw five planes flying above
23  sabhat elbat’a:t es’ayi:ra:t filbuhaijrah

The little ducks swam in the lake
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Table continued overleaf

No. Sentences
24  CQala et’awlah sitah kutub kabi:rah
On the table are six big books
25  il?asad fa:f es’ajadi:n jis’idu:n fi elya:bah
The lion saw the hunters hunting in the forest
26  Sabahu: esabahi:n fi elmasbah
The swimmers swam in the pool
27  Kil el?agla:m mowdzu:dah fi elka:s
All the pens are in the cup
28  ilkaikah elladi:dah enwaklat bil?ams
The delicious cake was eaten yesterday
29  en%at’a et’aa:lib efa:t’ir faha:da tafawiq
The excellent student was awarded certificate of excellence
30 ilba:b ilwalad elkabi:r sakkarah
The door, the big boy has closed it.
31 iltuffa:ha idi:b eldzu:Sa:n akalha
The apple, the hungry wolf has eaten it.
32 ildzad ga:l elfi:] illi ?akal ilmoazah
The grandfather said that the elephant ate the banana
33 [fift ilbint ilkibi:rah illi d3at mit?ayir
I saw the big girl who came late
34 lahag ilwalad ilkalb illi ilbissah Sad’itah
The boy chased the dog that was bitten by the cat
35 tisa:big Nu:rah ?ayu:ha illi rama ilku:rah
Nora is racing her brother who threw the ball
36 mama fakkarat inna ya:lid na:m badri
My mother thought that Khalid has slept early.
37  il?arnab fakkar inna il?asad ma hajis’idah

The rabbit thought that the lion will not catch him
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Appendix G:

Items of Arabic Emergent Literacy Battery

Table 1. List of Words Used in the Syllable Segmentation Task

Stimuli No. Word Syllables No. of Syllables
1. /dunja:/ world /dun-ja:/ 2
2. /?isba¥/ finger /?ist-bag/ 2
3. /mu€allim/ teacher /mu-Sa-1lim/ 3
4. /bai:t/ house /bai:t/ 1
5. /muknisah/ broom /muk-ni-sah/ 3
6. /ilmaktabah/ library /il-mak-ta-bah/ 4
7. /ilkahraba?i:/ electrician /il-kah-ra-ba-?i:/ 5
8. /bu:q/ trumpet /bu:q/ 1
0. /dza:0ibij:ah/ gravity /dza:-0i-bi-j:ah/ 4
10. /ilmahkamah/ court /il-mah-ka-mah/ 5

Table 2. List of Words Used in the Phoneme Isolation Tasks

Stimuli  IPI Words phoneme FPI Words phoneme

No.

1. /wardah/ flower /wl/ /hali:b/ milk /b/
2. /ja:smi:n/ jasmine i/ /galam/ pen /m/
3. /lambah/ lamp N /maSdzu:n/ toothpaste n/
4. /nimr/ tiger n/ /sfils‘a:l/ dough N
5. /kursi:/ chair /k/ /samak/ fish /k/
6. /Sain/ eye 18/ /saj:a:ra:t/ cars It/
7. /qufia:z/ gloves /q/ /mufta:h/ key /h/
8. /fam Sah/ candle /f/ /ku:sa:/ courgette la:/
0. /yija:r/ cucumber v/ /Baldz/ ice /dz/
10. /hala:wah/ candy n/ /sama:?/ sky /?/
11. /yurfah/ room y/ /tamr/ date It/
12. /&%ifr/ nail /8¢ /yubz/ bread /z/

Note. 1PI = initial phoneme isolation, FPI = final phoneme isolation.
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Table 3. List of Words Used in the Phoneme Deletion Tasks

Stimuli IPD Words Cv Response FPD Words Cv Response
No.

1. /ku:b/ cup CVC  /jub/ /bint/ girl CvVCC /bin/
2. /hs‘a:n/ horse CCVC  /sfain/ /ti:n/ fig CVvC /tiz/

3. /masa:r/ path CVCVC /asaxr/ /bafi:d/ far CVCVC  /bali:/
4. /da:r/ house CvC  Jax/ /Salam/ flag CVCVC /Qala/
5. /mo:z/ banana CvC  Jo:z/ /dars/ lesson CvVCC /dar/
6. /fma:y/ scarf CCVC  /ma:y/ /bait/ house CVvC /bai/
7. /qitfa:r/ train CVCVC /itfar/ /yafi:f/ light CVCVC  /yafi:/
8. /kta:b/ book CCVC  /taib/ /fams/ sun CvVCC /fam/
0. /fa:l/ scarf cvC  Jal/ /dza:b/ brought CVC /dza:/
10. /saha:b/clond CVCVC /aha:b/ /farab/ drink CVCVC  /fara/
11. /Bija:b/ clothes CVCVC /ija:b/ /t'ard/ package CVCC /tar/
12.  /tra:b/ sand CCVC  /rab/ /ju:m/ day CVC /ju:/

Note. IPD = initial phoneme deletion, FPD = final phoneme deletion, CV = consonant vowel

structure.

Table 4. List of Words Used in the Decoding Task

Stimuli No. Word
1. /Salam/ flag
2. /fams/ sun
3. /bahar/ sea
4. /galam/ pen
3. /zar$/ plant
6. /nahat/ river
7. /kurah/ ball
8. /qamar/ moon
9. /dzazar/ carrot
10. /fi:1/ elephant
11. /?asad/ lion
12. /yubz/ bread
13. /dzamal/ camel
14. /fa?r/ mouse
15. /na:m/ slept
16. /samak/ fish
17. /matar/ rain
18. /hu:t/ whale
19. /?udun/ ear
20. /[aSar/ hair
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Appendix H: Items in the Nonword Repetition Test 2

Stimuli No. Items Syllables/Clusters
1. /Kad.lus/ 2/ MCL
2 /Ka.da.fal/ 3/0CL
3 /Su.ki.dafs/ 3/FCL
4. /Sa.tul/ 2/ 0CL
5. /Da.falb/ 2/ FCL
6 /Das.tul/ 2/ MCL
7 /Da.kmus/ 2/ MCL
8. /Sad.lu.naf/ 3/ MCL
9. /Sa.tulb/ 2/ FCL
10. /Suk.dif/ 2/ MCL
11. /Suk.bi.daf/ 3/ MCL
12. /Du.ki.masd/ 3/ FCL
13. /Ka.musd/ 2/ FCL
14. /Ka.du.las/ 3/0CL
15. /Ka.da.falb/ 3/FCL
16. /Duk.li.mas/ 3/ MCL
17. /Ku.dif/ 2/ 0CL
18. /Sa.du.naf/ 3/0CL
19. /Da.lus/ 2/ 0CL
20. /Ku.si.ban/ 3/0CL
21. /Sad.nuf/ 2/ MCL
22. /Das.tulb/ 2/ FCL
23. /Da.sum.talb/ 3/FCL
24. /Su.ki.daf/ 3/0CL
25. /Kad.mu.las/ 3/ MCL
26. /Sa.bun/ 2/ 0CL
27. /Kad.ba.fal/ 3/ MCL
28. /Sa.bunf/ 2/ FCL
29. /Ku.si.banf/ 3/FCL
30. /Da.nuf/ 2/ 0CL

Note. MCL = medial cluster, FCL = final cluster, 0CL = no cluster.

2 Shaalan, S. (2010). Investigating Grammatical Complexity in Gulf Arabic Speaking Children with Specific Language
Impairment  (SLI). [Doctoral Dissertation, University College London UCL]. UCL discovery
https://discovery.ucl.ac.uk/id/eprint/20472




