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Abstract
Understanding the current level of language knowledge in English Language Learners (ELLs)
can present a challenge. The standardized language tests that are commonly used to assess
language tap prior knowledge and experience. ELLs may score poorly on such ‘knowledgebased’ measures because of the low levels of exposure to each of their languages. Considerable
overlap has been found on several knowledge-based measures (Paradis, 2010) between ELLs and
monolingual children with an unexpected delay in language development known as
Developmental Language Disorder (DLD). Measures of cognitive processing, on the other hand,
are less dependent on ELLs’ linguistic knowledge because they employ nonlinguistic or novel
stimuli to tap skills considered to underlie language learning. It has been suggested that
processing-dependent tasks such as measures of verbal short-term memory may differentiate
ELLs from children with DLD (Kohnert, Windsor, & Yim, 2006; Paradis, Schneider, & Duncan,
2013). This thesis presents three studies that investigated the performance of Arabic-speaking
ELLs and monolingual children with and without DLD on linguistic and cognitive measures.
Study 1 provided a description of the performance of monolingual Arabic-speaking children on a
battery of Arabic language tests. The results of study 1 revealed that the majority of language
measures were sensitive to developmental change in younger children between the ages of 6 and
7. Study 2 demonstrated lower standardized scores by ELLs on the Arabic and English
knowledge-based language tasks. However, ELLs scored above or at age-level expectations on
the cognitive measures, with the exception of an Arabic-nonword repetition task. Study 3 found a
significant overlap between ELLs and monolingual Arabic-speaking children with DLD on first
language (L1) knowledge-based measures. With the exception of the Arabic nonword repetition
task, verbal short-term and working memory tasks distinguished ELLs from children with
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underlying language impairment. The results indicated that there is a need to develop language
assessment measures that evaluate a broad range of language abilities for Arabic-speaking
children. The findings also suggested that unlike knowledge-based measures, cognitive measures
may be valid assessment tools that minimize the role of linguistic knowledge and experiences
and help distinguish between ELLs and children with DLD.

Keywords: English Language Learners (ELLs), Developmental Language Disorder (DLD),
Arabic-speaking children, knowledge-based measures, and processing-dependent measures.
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Chapter 1
General Introduction
Children with an unexpected failure to develop language at the typical rate, despite
normal neurological and socioemotional development, as well as average educational and
experiential opportunities, are referred to as children with Developmental Language Disorder
(DLD; also known as Specific Language Impairment; Bishop, Snowling, Thompson, &
Greenhalgh, 2017). Another group of children who may appear to have limited language skills at
school is English Language Learners (ELLs), or children who are receiving instruction in their
second language (L2 English) or in a language other than their minority first language (L1).
Research has found that during the early stage of L2 learning, typically developing ELLs’ (TD
ELLs) perform at a comparable level to monolingual children with DLD on several ‘knowledgebased’ assessment tools that tap existing language knowledge and experience, such as
morphosyntactic measures (Paradis, 2005; Paradis, Rice, Crago, & Marquis, 2008), and
vocabulary measures ( Umbel, Pearson, Fernandez, & Oller, 1992; Windsor & Kohnert, 2004).
On the other hand, ‘processing-dependent’ measures probing the abilities supporting language
learning may be less dependent on ELLs’ linguistic knowledge, and may distinguish ELLs from
children with underlying language impairment. It should be noted that in any consideration of
bilingual language development, the specific languages being learned must be considered. This
thesis considers the case of Arabic-speaking children, including both monolingual Arabicspeaking children and Arabic-speaking ELLs. Only a few studies have focused on the
measurement of language ability and impairment in Arabic-speaking children (Wiig & ElHalees, 2000). This thesis adopted an epidemiological approach to assess sensitivity to
developmental change in several language measures of school age Arabic-speaking children.
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Moreover, this thesis is concerned with examining ELLs’ performance on a wide range of
cognitive and linguistic measures. Serving as an introduction for the three studies presented in
this thesis, this chapter will provide a general overview of language acquisition for ELLs and
children with DLD, factors that influence ELLs’ language acquisition, challenges in the
assessment of ELLs, and examine language processing in ELLs.
English Language Learners (ELLs)
Children from minority ethnolinguistic communities who live in a majority English social
context and attend school where English is the language of instruction are commonly referred to
as English Language Learners (ELLs). Over the past decade, the number of ELLs has
significantly increased in Canada (Paradis, Emmerzael, & Duncan, 2010) and the United States
(Goldstein, 2012). Interlanguage is a term used to describe L2 learner language development,
mapping a continuum starting from using the language productively and ending with reaching
native-speaker proficiency. Interlanguage is a dynamic system that is somewhat similar to the
target language system (Paradis, Genesee, & Crago, 2011). That is, interlanguage balances the
processes of transfer from the L1and the processes of language development with the target
language (Paradis, 2007). It should be noted that the majority of interlanguage patterns have been
found to be developmental rather than transfer based (Paradis et al., 2011). The following section
will describe some developmental and transfer-based patterns in ELLs’ language acquisition in
several areas of language such as phonology, lexical, morphosyntactic, and reading. The review
of the developmental patterns of English in ELLs is important to establish proper expectations
regarding the typical patterns of English L2 in children. In addition, understanding how long it
takes ELLs to attain native-speaker proficiency in different domains of language can be very
important for teachers and clinicians involved in assisting ELLs.
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ELLs’ phonological acquisition. Although most researchers agree that younger ELLs
can achieve native-like pronunciation in English, it can take more than two years to achieve this
level (Gilhool, Burrows, Goldstein, & Paradis, 2009; Paradis et al., 2011). One study that
examined ELLs’ phonological acquisition of English found that after one year of exposure to
English, ELLs achieved greater than 90% accuracy in the production of many types of
consonants and vowels (Paradis et al., 2011). Acquiring fricative consonants, however, can take
longer for ELLs to acquire, with less than 80% accuracy in pronunciation (Gilhool et al., 2009;
Paradis et al., 2011). This finding supports the observation that it can take more than two years
for ELLs to achieve native-like pronunciation in their L2 (Gilhool et al., 2009). In general, the
phonological development patterns of ELLs are largely parallel to the developmental patterns of
younger, English-speaking, monolingual children. For example, consonant clusters (groups of
consonants in a row) are considered to be an area of difficulty and develop later for monolingual
English-speaking children. Monolingual English-speaking children go through a stage where
they omit one of the consonants in a cluster thereby easing the motor demands (e.g., play as
/pei/). Similar phonological errors have also been reported in ELLs, even for ELLs with an L1
that has consonant clusters in the phonology (Gilhool et al., 2009). Moreover, the L1
phonological system is often considered to be a primary source that influences L2 speech
development. For example, ELLs with a Spanish L1 pronounced phonetic segments (sounds) that
are shared between English and Spanish more accurately than the phonemes that are present only
in one of their languages (Goldstein, 2012). On the other hand, when the L1 and L2 differ in
pronunciation rules, transfer errors in L2 pronunciation may arise. For instance, in Spanish when
consonant clusters appear at the beginning of words (like /st/ or /sp/), they are often preceded by
a vowel. This type of pronunciation rule can be transferred by ELLs from their Spanish L1, and
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errors such as pronouncing the word stop /stap/ as “estop” /εstap/ can occur in the speech
production of ELLs, at least initially (Paradis et al., 2011).
ELLs’ lexical acquisition. Available evidence suggests that it could take several years of
schooling in English for ELLs to achieve similar vocabulary size and composition as their
native-speaker peers, ranging from 3 years of schooling (Paradis et al., 2011) to 6 years of
schooling (Oller & Eilers, 2002), depending on the circumstance of acquisition. Studies that
examine the lexical developmental patterns in ELLs indicate that the vocabulary knowledge of
ELLs is shared and distributed across both of their languages (Pearson, Fernández, & Oller,
1993). The distributed nature of the lexical-semantic knowledge of ELLs can influence
vocabulary size in both languages (Oller, Pearson & Cobo-Lewis, 2007). Indeed, ELLs have
been repeatedly found to score below their monolingual peers in L1 and L2 vocabulary measures
as a consequence of the lexicon differences between both populations (Oller et al., 2007).
Receptive-expressive gap is a common feature of ELLs’ vocabulary development, in which ELLs
tend to score lower on productive than receptive vocabulary in English (Kan & Kohnert, 2005;
Paradis et al., 2011). The receptive-expressive gap in English has been found to be larger in
children with limited English experience, whereas the gap narrows with increased experience in
English (Gibson, Peña, & Bedore, 2014). The general all-purpose (GAP) words phenomenon
has also been documented in the lexical developmental pattern of ELLs. That is, ELLs in the
early stage of learning English have been found to use verbs such as do that have broad and
flexible meaning as a GAP verb when more specific and advanced words would be appropriate
(Golberg, Paradis, & Crago, 2008). Interestingly, research on ELLs has revealed that lexical
acquisition can be faster for older ELLs who are more cognitively mature and who have already
established their L1 as compared to younger monolingual speakers. That is, in addition to being
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more cognitively mature, ELLs can also benefit from their L1 existing lexical knowledge to
accumulate vocabulary at a faster rate than the younger monolingual speakers of the same
language (Paradis, 2007).
ELLs’ morphosyntactic acquisition. The available evidence suggests that it can take
between 3 to 5 years for ELLs to attain the same oral English proficiency as native speakers
(Hakuta, Butler, & Witt, 2000). Studies that have examined the ELLs’ morphosyntactic
acquisition of English found that the order sequence of the morpheme acquisition pattern in
ELLs is similar to what has been reported in monolingual English-speaking children. For
instance, ELLs tend to master certain morphemes before others (e.g., plurals -s and progressive –
ing before past tense –ed, and third-person singular –s) (Jia, 2003; Jia & Fuse, 2007; Paradis,
2008). In addition, ELLs acquired finite verb morphology in English later than non-finitenessrelated morphology, which is similar to what has been found in monolingual English-speaking
children (Paradis, 2005). ELLs’ errors with grammatical morphemes and syntactic structures has
also been of interest to researchers. In general, ELLs’ errors with grammatical morphemes
appear to parallel the common errors that have been reported in younger typically developing
(TD) monolingual English-speaking children and monolingual children with language
impairment. For example, more recent research shows that the omission of tense/agreement
(finiteness) markers can be described as a significant characteristic of ELLs’ interlanguage errors
(Paradis, 2005). ELLs have also been found to incorrectly choose articles, such as using the
definite article the instead of an indefinite article (Paradis, 2005). Overregularization forms are
also a common phenomenon in English-speaking monolingual children during their school years,
occurring when a child applies the regular morphological rule to an irregular form. ELLs with a
Spanish L1 have been found to produce and accept as correct overregularization forms with a
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higher frequency than monolingual English-speaking children (Jacobson & Cairns, 2008).
Finally, on the whole, studies that examined the morphosyntax transfer from L1 to L2 in ELLs
suggest that the morphosyntactic interlanguage patterns in ELLs are mostly developmental rather
than transfer based (Dulay & Burt, 1973, 1974; Zdorenko & Paradis, 2012).
ELLs’ acquisition of reading and literacy. Oller et al. (2007) found that ELLs with a
Spanish L1 perform the same as their monolingual peers on word-decoding skills, whereas ELLs
remained behind their monolingual peers in English vocabulary. According to Oller et al. (2007)
ELLs approach native-speaker performance faster for some linguistic domains such as basic
word-decoding skills, while some other linguistic domains appeared to develop slower in ELLs
such as lexical acquisition (Oller et al., 2007). The concepts of common underlying proficiency
can provide more explanation regarding ELLs’ different developmental trajectories (Oller et al.,
2007; Paradis et al., 2011). That is, the primary skills that support learning how to read and write
have been found to be transferable from L1 to L2 learning, especially in children who are in the
early stages of learning to read and write (Genesee, Lindholm-Leary, Saunders, & Christian,
2006). Evidence from a large body of research shows that ELLs who acquire knowledge of
names and the sounds of the alphabet, and critical skills for word decoding such as certain types
of phonological awareness at home before school entry, can transfer these skills to their L2
reading and writing (Genesee et al., 2006). As a result, ELLs who acquire the foundational skills
that support learning to read and write at home in their L1, learn to read and write more quickly
in their L2 than children who do not acquire these skills (Genesee et al., 2006). The transfer of
these skills is found to be greater when a child’s L1 and L2 shared similar typology such as the
case of English and Spanish or French. A growing body of evidence, however, shows that
transfer can occur even between two phonologically and orthographically distinct languages such
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as Arabic and English (Abu-Rabia & Siegel, 2002). Indeed, many researchers have shown that
there is a positive relationship between children’s scores on tests of phonological awareness and
alphabetic knowledge in their L1 before school entry and their later reading comprehension and
word decoding skills in their L2 (Erdos, Genesee & Savage, 2011; Genesee et al., 2006). It
should be noted that reading achievement in later stages of L2 development, however, required
more advanced oral language skills by ELLs (Genesee, Lindholm-Leary, Saunders, & Christian,
2005).
The above section has reviewed the developmental patterns of English in ELLs’ language
acquisition in several areas of language such as phonological, lexical, and morphosyntactic. The
finding of the studies above suggested that ELLs can take 3-5 years to achieve the same oral
language proficiency as native-speakers. Importantly, ELLs achieved native-like mastery faster
for some linguistic domains such as basic word-decoding skills, while some other linguistic
domains appeared to develop slower in ELLs. The developmental pattern of ELLs who are in the
early stage of their L2 learning mirrors that of the developmental patterns of younger, Englishspeaking, monolingual children in several areas of language such as phonology and
morphosyntax.
Factors that Influence ELLs’ Language Acquisition
ELLs’ rate of their L2 acquisition is highly variable and dependent on a number of
relevant experiential factors. Various factors have been identified as a source of individual
differences in ELLs’ language acquisition including age of English exposure, current input and
output, home language experiences, maternal education and socioeconomic status. The following
section will discuss factors related to ELLs’ exposure to English that have been shown to impact
their language acquisition.
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Age of English exposure. Broadly speaking, ELLs who learn their L2 early in life, at
least before 3 years of age, have more experience and fluency in their second language compared
to ELLs who begin the acquisition of their L2 later in life or after establishing their L1 (Paradis
et al., 2011). For example, Davison and Hammer (2012) found that ELLs with a Spanish L1 who
began to learn English before preschool entry were more likely to master English grammatical
forms by grade one than ELLs who did not learn English until entering preschool. Similarly,
ELLs who learn their L2 simultaneously with their L1 have been found to have higher initial
English vocabulary and oral comprehension abilities than ELLs who begin to learn their L2 after
they have established their L1 (Hammer, Lawrence, & Miccio, 2008; Oller & Eilers, 2002).
Moreover, Jia, Aaronson, and Wu (2002) reported that age of English onset in ELLs with a
Mandarin L1 correlated with a higher performance on grammatical judgment tasks.
Nevertheless, other researchers who have looked at age of acquisition observed advantages for
older ELLs who begin to learn English later such as in their middle school years, over younger
ELLs. That is, older ELLs have more developed cognitive skills, and older ELLs can also benefit
from their previous experience with schooling and literacy; these skills were found to transfer
from L1 to L2 (Golberg et al., 2008). Indeed, older ELLs have been found to learn faster and
develop a larger vocabulary in English than younger ELLs (Golberg et al., 2008). Similarly, Jia
and Fuse (2007) found that older children/adolescents acquired grammatical morphemes at a
faster rate than younger ELLs. For long-term learning, however, younger ELLs achieved 90%
correct use of grammatical morphemes as compared to older ELLs. Therefore, older ELLs
experienced a faster rate of growth in short-term learning, whereas younger ELLs seem to be
better in long-term learning (Paradis et al., 2011).
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Current input/output. Researchers who have examined the impact of language use on
ELLs’ language skills show a positive relationship between language use, such as the amount of
L2 practiced at school, home, and in the community, and ELLs’ language skills. For example,
work conducted by Marchman and Martinez-Sussmann (2002) found that children’s vocabulary
size was significantly correlated with the amount of English spoken in the child’s languagelearning environment. ELLs’ vocabulary growth has been found to be strongly associated with
the total number of words produced by teachers (Bowers & Vasilyeva, 2011). Moreover,
Bohman, Bedore, Peña, Mendez-Perez, and Gillam (2010) found that children’s use of English is
a significant predictor of their English semantic and morphosyntactic abilities. As the quantity of
L2 input has been found to facilitate L2 learning, studies have highlighted the importance of the
quality of L2 exposure on L2 learning for ELLs. That is, exposure to rich and diverse vocabulary
and complex grammar by ELLs either at school or outside of school has been found to play a
major role in a child’s L2 acquisition (Paradis et al., 2011). For example, Jia (2003) and Jia and
Aaronson (2003) showed that increasing the richness of the L2 environment around ELLs, such
as the number of hours of English TV watched, the number of English books read, the number of
English native-speaking friends, and the percentage of time English was spoken at home, was
associated with the faster acquisition of L2 skills, including morphosyntactic abilities.
Home language experiences. Language spoken by the family members of ELLs is
highly variable, which results in differences in the exposure and usage of both the L1 and the L2
among ELLs (Goldstein, 2012). Moreover, ELLs’ home language exposure is dependent on the
context in which the communication occurs and the topics of conversation. For example, family
members may use the L1 in conversations that occur at home and English in conversations that
occur outside the home. In addition, discussion about home life by family members may occur in
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the L1, whereas conversation about school may occur in English. As a result, ELLs generally
build different vocabulary content for each language depending on contexts in which they have
been exposed to various words (Engel de Abreu, Baldassi, Puglisi, & Befi-Lopes, 2013;
Goldstein, 2012). ELLs generally learned vocabulary associated with their home environment in
their L1, whereas vocabulary associated with items or concepts learned in school was learned in
English (Goldstein, 2012). Furthermore, the quality of English used at home has also been found
to play an important role in ELLs’ L2 acquisition. Several studies suggested that the frequency of
English used by family members at home did not necessarily promote ELLs’ L2 language
acquisition (Duursma et al., 2007; Paradis et al., 2011). Paradis (2010) reported that the benefits
of exposure to English at home in ELLs depended on the parents’ proficiency in English. Parents
with limited English skills may not be able to provide rich L2 input, especially after the children
reached the early stage of English language acquisition.
Socioeconomic status and maternal education. Differences in families’ socioeconomic status (SES) measured most commonly by mother’s level of education are consistently
associated with individual variation in the language acquisition of monolingual children (BrooksGunn, Han, & Waldfogel, 2002), and ELLs (Oller & Eilers, 2002). Research on ELLs shows that
higher parental education is a strong predictor of ELLs’ language abilities (Bohman et al., 2010).
Golberg et al. (2008) found that ELLs’ with higher-educated mothers have a larger vocabulary
size than ELLs with less-educated mothers. In addition, ELLs with higher-SES have been found
to have a better proficiency in English, and achieved native-speaking levels of proficiency in
English faster than ELLs with lower SES (Cobo-Lewis, Eilers, Pearson, & Umbel, 2002; Hakuta
et al., 2000; Oller & Eilers, 2002). Interestingly, Portes and Rumbaut (2001) reported that
parents with higher compared to lower SES promoted language development in both languages
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of their children. That is, parents with higher SES have more resources that allow them to
provide their children with more support in their L1 and L2 than parents with lower SES.
Language Shift and First Language Loss
ELLs who speak a minority language at home and who are in the process of learning the
majority language as their L2 through schooling and through contact with the majority societal
language are L1 minority L2 learners. The minority-majority language contact situation of ELLs
has been widely studied as a factor affecting L1 skills. That is, little community support and the
lack of educational opportunities in ELLs’ L1 have been found to impact their L1 linguistic
knowledge and use, especially their lexical and grammatical abilities, which are skills primarily
learned in schools (Anderson, 2012). The Language shift is a common phenomenon related to
the minority-majority sociolinguistic status of ELLs in which the use pattern of the two
languages gradually changes over time (Anderson, 2012). Shift from the use of the minority L1
to the use of the majority language can be the result of reduced or diminished ELLs’ L1 abilities
over time, a process described as L1 loss. Another phenomenon that co-occurs with L1 loss is L1
incomplete acquisition in which ELLs’ skills in their L1 do not advance or develop further,
rather than losing acquired L1 skills over time (Anderson, 2012; Paradis et al., 2011). Several
patterns have been identified by Anderson (2012) as examples of L1 lexical/morphosyntactic
language loss among ELLs with a Spanish L1, such as limited vocabulary, errors in verb
morphology, and error in word order (use English Verb-Object word order instead of the
appropriate Spanish word order). Importantly, the phenomena of L1 loss/incomplete acquisition
in ELLs may result in the over diagnosis of language impairment in ELLs, particularly in lexical
and grammatical skills (Anderson, 2012).
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In summary, the studies presented in this section regarding the factors that influence
ELLs’ language acquisition demonstrate that there is a great deal of variation among ELLs.
Moreover, the findings of studies that discussed the unique contributions of each factor in ELLs’
language acquisition have not been entirely consistent, such as the results of the effects of age on
ELLs’ L2 learning. Such findings demonstrate the need for more research to understand the
impact of several factors on ELLs’ language acquisition. Importantly, ELLs’ abilities in both
languages may not remain stable, as shifts from the minority L1 to the majority L2 is a common
phenomenon among ELLs.
Developmental Language Disorder (DLD)
Children with a significant limitation in their linguistic abilities but who also have largely
typical cognitive abilities are referred to as children with Developmental Language Disorder
(DLD; also known as specific language impairment; Bishop, Snowling, Thompson, &
Greenhalgh, 2017). Children with DLD do not exhibit any other developmental problems, such
as hearing impairment, low non-verbal intelligence test scores, neurological damage, or oral
motor skills (Leonard, 2014). DLD is estimated to occur in 7-8% of children in kindergarten and
the first year of primary education (Tomblin, Zhang, Buckwalter, & O’Brien, 2003). The
language difficulties of children who exhibit early language delay can persist throughout their
school years and adulthood (Snowling, Bishop, & Stothard, 2000). DLD can affect children’s
academic learning, especially in reading (Catts, Fey, Tomblin, & Zhang, 2002) and writing
(Bishop & Clarkson, 2003).
Patterns of Language Impairment
The language deficits in children with DLD may affect all areas of language compared to
their peers (Leonard, 2014). Regardless of the heterogeneity of language profiles of children with
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DLD, there are some common areas of language that pose challenges to this population.
Language skills such as pragmatic, lexical, grammatical, and morphological development are
expected to be impaired in children with DLD. Generally, pragmatic skills are better than lexical,
grammatical, and morphological language skills. Moreover, grammatical deficits have been
described as a hallmark deficit in children with DLD (Leonard, Eyer, Bedore, & Grela, 1997). It
should be noted, however, that the majority of available research regarding the patterns of
language impairment in children with DLD pertains to the British and American English dialect.
Phonology. Preschool-aged children who exhibit phonological problems are expected to
have problems in other areas of language such as issues with morphosyntax and lexical abilities
(Paul & Shriberg, 1982; Ruscello, St. Louis, & Mason, 1991). Children with DLD show a delay
in acquiring speech segments, which describes the accuracy of each consonant and vowel,
relative to TD children (Farwell, 1972). Moreover, children with DLD have been found to
produce voicing contrasts (e.g., coal-goal) with less accuracy compared to their peers (Catts &
Jensen, 1983). In general, the phonological development patterns of children with DLD are
largely parallel the developmental patterns of younger children (Farwell, 1972). For example,
vowels that cause difficulty for TD children are considered to be an area of difficulty and
develop later in children with DLD. Moreover, similar phonological errors that have been
reported with high frequency in the speech of younger TD children (two-year-old) have also
been reported in children with DLD, such as consonant cluster reduction, liquid gliding, final
consonant deletion, and word-initial weak syllable deletion (Hodson & Paden, 1981; Leonard,
1982; Schwartz, Leonard, Folger, & Wilcox, 1980). Notably, some children with DLD may
continue to have some phonological process problems into adulthood (Fee, 1995).
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Lexicon. Children with DLD exhibit a slower rate of vocabulary growth than their sameage peers (Leonard, 2014). For example, children with DLD show a delayed ability in acquiring
their first word, and forming their first word combinations compared to TD children (Leonard,
2014). Children with DLD have also been found to have word-finding difficulties or delayed
speed of word retrieval (German & Simon, 1991), poor word learning (Peña, Iglesias, & Lidz,
2001), higher error rates in naming (Sheng & McGregor, 2010), and smaller Mean Length of
Utterance (MLU) compared to their age controls (Leonard, 2014). In general, the lexical ability
of preschool children with DLD has not been found to differ from younger TD children who
match in MLU (Leonard, 2014).
Morphology and syntax. Significant deficits in the use of several grammatical
morphemes have been reported for children with DLD compared to their MLU controls (e.g.,
regular past, third-person singular, the copula and auxiliary be form, and the auxiliary do, whquestions, noun plural –s, genitive ‘s, infinitive to, progressive–ing, and articles) (Leonard, 2014;
Leonard et al., 1997; Rice, Wexler, & Cleave, 1995; Steckol & Leonard, 1979). In general,
omission errors were more frequent in the speech of children with DLD (e.g., omission of copula
and auxiliary be) (Leonard, 2014). Studies that examined nominative case pronouns (e.g., I, he,
she, and they) found that children with DLD show a higher frequency of using accusative words
for nominative case pronouns (e.g., him eating apple) than younger TD controls (Loeb &
Leonard, 1988). Grammatical morpheme judgment is another area of grammar that has been
found to be difficult for children with DLD. For example, children with DLD accepted a higher
number of grammatical errors, and showed a slower response time in making grammatical
judgments compared to age-controls (Wulfeck & Bates, 1991).
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Pragmatics. The accumulated evidence from DLD studies shows that the significant
limitation in the language ability of children with DLD may affect their relationship with peers
(Bishop, 2000). Indeed, problems with social interaction and peer relationships have been
reported consistently in children with DLD (Bishop, 2000). For instance, even though children
with DLD interact easily with others, interaction with more than one TD child can be difficult for
children with DLD (Bishop, 2000; Craig & Washington, 1993). In a classroom setting, children
with DLD are likely to initiate interactions with adults more than TD children, who prefer to
interact with other peers rather than adults (Bishop, 2000; Rice, Sell, & Hadley, 1991). Children
with DLD also have been found to change the topic more quickly in their conversations
(Schelletter, 1990), and produce their utterances with less preparation (Fujiki, Brinton, &
Sonnenberg, 1990) than their TD peers.
Theoretical Accounts of DLD
Several theories have been advanced to explain the disproportionate linguistic deficit
among English-speaking children with DLD. Theoretical accounting for the patterns of
difficulties of children with DLD can be broadly categorized into domain-specific and domaingeneral theories. Domain-specific theories suggest that children with DLD have limitations in the
processing of language or language-related stimuli. Domain-general theories, on the other hand,
assume that children with DLD present with deficits in domain-general cognitive processes that
support language learning. It must be acknowledged, however, that neither of the two theories
can explain DLD clearly, suggesting that DLD is a multifactorial disorder (Bishop, 2003).
Domain-specific theories. Domain-specific theories of DLD assume a specific deficit in
some aspect of language processing important to the development of linguistic knowledge.
Domain-specific theories address potential phonological or grammatical/ syntactical processing
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deficits. A large body of studies have focused on the difficulty with two phonological resources
in children with DLD, phonological awareness or the ability to detect and manipulate sounds in
the language (e.g., Bradley & Bryant, 1983; Fox & Routh, 1980), and phonological short-term
memory, or the brief encoding and retention of a phonological form in short-term memory (e.g.,
Archibald & Gathercole, 2006). Many studies have closely linked poor phonological awareness
and problems with learning to read (Lafrance & Gottardo, 2005). Moreover, much of the
evidence for a phonological short-term memory deficit in children with DLD comes from
nonword repetition, the ability to repeat a novel phonological form (Graf Estes, Evans, & ElseQuest, 2007). Based on the finding of poor nonword repetition by children with DLD (Archibald
& Gathercole, 2006b), it has been suggested that nonword repetition may be a phenotypic marker
of children with DLD in school-age children (Bishop, North, & Donlan, 1996). Similar deficits
in traditional phonological short-term memory tasks have also been reported for children with
DLD, such as digit and word recall (Archibald & Gathercole, 2006b; Henry, Messer, & Nash,
2012).
Other domain-specific theories of DLD implicate a specific deficit in linguistic
knowledge, in particular the difficulties with verb-related morphology that characterize children
with DLD (Leonard, Miller, & Gerber, 1999). According to this view, it is assumed that children
with DLD are unable to formulate specific aspects of grammatical morphology such as the
marking of finite verbs for agreement and tense (Rice & Wexler, 1996a; Rice et al., 1995). Such
results have led to the development of several theories related to inflection or other grammatical
categories related to tense marking. For example, the Extended Optional Infinitive Account or
the Agreement and Tense Omission Model of DLD is one of the domain-specific theories that
have been examined extensively in English-speaking children with DLD (Rice et al., 1995), and
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across other languages (e.g., Rice, Noll, & Grimm, 1997). This theory focuses on a DLD
limitation to represent the functional categories related to agreement and inflection, which leads
to difficulties in tense marking in children with DLD (Rice et al., 1997).
Domain-general theories. It is widely accepted that the mental and neural systems
supporting language learning serve some nonlinguistic functions (Bates, 1994). Evidence that
children with DLD perform below age level on many cognitive processing tasks, both verbal and
nonverbal, has led to proposals of domain-general deficits in children with DLD (Johnston &
Smith, 1989; Miller, Kail, Leonard, & Tomblin, 2001). Domain-general theories assume that
children with DLD present with deficits in domain-general cognitive processes impacting
language learning. The limitation in domain-general information processing in children with
DLD has been discussed in terms of reduced space or capacity (Bishop, 1992), or speed (Kail,
1994). Working memory, or the ability to briefly hold and manipulate information in the current
focus of attention, is one domain-general resource that may limit information processing speed or
capacity.
Deficits in working memory have been reported consistently in children with DLD
(Archibald & Gathercole, 2006b; Ellis Weismer, 1996; Montgomery, 1995, 2000). Working
memory is a capacity-limited system imposing processing demands in addition to storage, and is
generally assessed by complex memory span paradigms (Engel de Abreu, 2011). According to
the working memory model advanced originally by Baddeley and Hitch (1974), working
memory incorporates the central executive that coordinates activities within working memory
and is associated with attentional control and high-level processing activates. Verbal and
visuospatial short-term memory are the two other components described in the working memory
model as modality-specific systems. Verbal and visuospatial short-term memory are responsible
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for the storage of verbal (the phonological loop) and visuospatial material (the visuospatial
sketchpad). The final component of working memory is the episodic buffer (Baddeley, 2000),
which is responsible for integrating representations within the subsystem of working memory
and across the general cognitive system. Examples of verbal working memory tasks are counting
recall and backwards digit recall, in which a participant recalls numbers after counting or
reversing the order, respectively. Examples of corresponding visuospatial tasks involve recalling
locations or orientations after identifying a different shape or mentally rotating an image,
respectively (Alloway, Rajendran, & Archibald, 2009). Examples of verbal short-term memory
tasks involve serial recall of words, letters or digits, whereas examples of corresponding
visuospatial short-term memory tasks involve the retention of either visual patterns or sequences
of movement (Archibald & Gathercole, 2006b; Baddeley, 2000; Conway et al., 2005). Working
memory has been associated with complex cognitive activities, such as language comprehension
and word decoding (Cain, Oakhill, & Bryant, 2004; Engel de Abreu & Gathercole, 2012). On the
other hand, verbal short-term memory has been shown to make an important contribution to new
word learning (Majerus, Poncelet, Greffe, & van der Linden, 2006; Masoura & Gathercole,
2005), and vocabulary acquisition (Gathercole, Willis, Emslie, & Baddeley, 1992). It should be
noted that some researchers have reported comparable performance between monolingual
children with DLD and TD peers on visuospatial short-term and working memory measures
(e.g., Archibald & Gathercole, 2006b), suggesting that DLD deficits in immediate memory
primarily involve the verbal domain (Archibald & Gathercole, 2006b).
Identifying Children with DLD
Identifying children with DLD and distinguishing between children with and without
language impairment have been the concern of numerous studies. Two common methods in
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identifying children with DLD have been employed in research: using standardized measures of
language ability and using clinical markers that characterize a specific type of disorder (Bishop
et al., 1996). The following section illustrates the use of standardized measures of language and
clinical markers in identifying children with and without DLD. It should be noted that the
majority of available research pertains to English dialects.
The need for the assessment to be based on standardized individually applied measures is
highlighted in the criteria for DLD by the American Psychiatric Association (1994) and the
research diagnostic criteria of the World Health Organization (International Classification of
Diseases, ICD-10; 1993). The majority of studies of children with DLD employ standardized
tests of oral language ability to identify children with language problems. In addition, speechlanguage pathologists (SLPs) use standardized tests of language as their primary assessment
tools (Leonard, 2014). The clinical process begins with measuring general language ability to
determine the presence or absence of a language disorder and to address the language concerns.
Standardized tests are also used to determine the severity of children’s language problems,
identify strengths and weaknesses, design the appropriate intervention, and measure the
effectiveness of the intervention. A strength of standardized measures of language is that they
allow for comparisons of individual language abilities in relation to normative groups of the
same age (Bishop & McDonald, 2009). Assessing language impairment using standardized
measures, therefore, requires well-documented normative data for different ages and ranges of
language development ability (Bishop, 1997). In many research studies, DLD is diagnosed when
two or more composite scores more than 1.25 SDs below the standardized mean are achieved
based on five norm-referenced standardized tests of receptive and expressive language, in three
domains of language (vocabulary, grammar, and narration) (e.g., Bishop, Snowling, Thompson,
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& Greenhalgh, 2016; Tomblin, Records, & Zhang, 1996). It should be noted that several
researchers have recently agreed that the criteria of a large mismatch between verbal and
nonverbal ability is not required for the diagnosis of DLD (Bishop et al., 2017).
Clinical markers that characterize a specific type of disorder have been used in
identifying children with DLD (Bishop et al., 1996). Three markers have been proposed:
nonword repetition (Bishop et al., 1996; Conti-Ramsden, Botting, & Faragher, 2001), sentence
recall (Conti-Ramsden et al., 2001), and finite verb morphology (Bedore & Leonard, 1998;
Leonard et al., 1999; Rice & Wexler, 1996b). Nonword repetition, which is the ability to repeat
nonsense phonological form, has been shown to have good accuracy for identifying school-age
children with DLD across a number of studies (e.g., Conti-Ramsden et al., 2001; Dollaghan &
Campbell, 1998; Weismer et al., 2000). In addition, sentence recall, which is the ability to repeat
an immediate auditory sentence (Archibald & Joanisse, 2009), is found to act as a clinical marker
in children with DLD. That is, children with DLD across numerous studies have shown poor
performance in sentence recall compared to TD children (Briscoe, Bishop, & Frazier Norbury,
2001; Conti-Ramsden et al., 2001). It is not surprising then that sentence recall tasks have been
included as a primary subtest in many language assessment batteries such as the Clinical
Evaluation of Language Fundamentals-4 (CELF-4) (Semel, Wiig, & Secord, 2003). Finally, as
mentioned before, children with DLD have been found to perform more poorly than TD children
in the use of verb morpheme composites in general (Bedore & Leonard, 1998) and in the use of
tense morphology in particular (Rice & Wexler, 1996b). As a result, verb morphemes are
considered to hold promise as a clinical marker in identifying children with DLD.
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Arabic Language
It has been well established that the language acquired by children affects the
manifestation of deficits (Leonard, 2014). Language-specific characteristics must be taken into
account in evaluating the challenges children with DLD encounter. It is important for assessment
measures to be developed in light of the linguistic characteristics of the language being learned.
As mentioned, the majority of available research concerning the assessment of language abilities
within a restricted age range pertains to English-speaking children. In general, normative data on
language development, which are the basis of standardized assessment measures, are unavailable
for many languages (Bishop, 2014). Moreover, studies measuring language ability and
impairment across many languages are also unavailable. The present thesis considers the case of
Arabic-speaking children.
More than 280 million people speak Arabic as their first language across the Middle East
and North Africa (Prochazka, 2006). Arabic is a Semitic language with a rich inflectional
morphology that is usually described as nonconcatenative morphology. The case of Arabic is
particularly interesting because the features of Arabic morphology are distinct from English, the
most widely-studied language (Boudelaa, Pulvermüller, Hauk, Shtyrov, & Marslen-Wilson,
2010). For instance, several words in English have only a single morpheme, such as “car” or
“table”, but all surface forms in Arabic are morphologically complex (Boudelaa et al., 2010).
That is, all surface forms in Arabic have at least two abstract bound morphemes, which is
described as a root and a word pattern (Beeston, 1970; Boudelaa et al., 2010). The root mostly
consists of three consonants that represent the lexical meaning (CCC; triliteral root) (Beeston,
1970), and the pattern is primarily composed of vowels inserted between the root consonants.
The roots carry a semantic meaning shared to various degrees by the derivative words associated
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with the same root (Bakalla, 1979). The phonology and orthography of Arabic are also distinct
from Indo-European languages such as English. Arabic has 28 consonants and 6 vowels. Arabic
is a transparent language, meaning it has a one-to-one relation between graphemes and
phonemes. It should be noted that there is a lack of well-documented normative data for different
ages and for the range of linguistic domains for Arabic-speaking children. Only a few studies
have focused on the measurement of language ability and impairment in Arabic-speaking
children (Wiig & El-Halees, 2000).
Identification of DLD in ELLs
The previous section has addressed the identification of DLD in monolingual children.
However, only a few researchers have examined language acquisition in ELLs with DLD
(Paradis et al., 2011). As a result, much less is known about the identification of DLD in ELLs
(Gillam, Peña, Bedore, Bohman, & Mendez-Perez, 2013). This section will address the
challenges and the complexity associated with the assessment of ELLs, the overlap between
ELLs and children with DLD in English standardized tests, and the language-processing
measures in ELLs as an innovative solution to the assessment of ELLs.
Challenge and Complexity in the Assessment of ELLs
As reviewed in the first section of this chapter, it could take several years for ELLs to
achieve similar oral language proficiency as their native-speaker peers, ranging from 3 to 5
years. The incomplete L2 acquisition of ELLs, therefore, can impact their performance on
language tests that are norm-referenced with monolingual children such as the standardized tests
of grammar and vocabulary. It is widely accepted among researchers that using monolingual
norm-referenced testing tools to inform the diagnosis of ELLs may not be clinically useful and
may result in biased assessment. Indeed, the overidentification and underidentification of
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language disabilities are problems associated with the use of monolingual norm-referenced
testing tools with ELLs (Cummins, 2000; Donovan & Cross, 2002; Paradis et al., 2011).
Overidentification occurs when the incomplete acquisition of ELLs’ L2 is misinterpreted as a
language disability, whereas underidentification occurs when the language disabilities in ELLs
go undiagnosed assuming that such limitations may be the result of learning two languages
(Paradis et al., 2011). Correct identification of DLD in ELLs is important in providing
appropriate educational services and intervention. Nevertheless, several studies report that SLPs
commonly use English norm-referenced standardized tests in order to assess ELLs’ linguistic
abilities (Caesar & Kohler, 2007). According to Paradis et al. (2011), a lack of the appropriate
testing material for ELLs is the primary reason why English norm-referenced standardized tests
are used by SLPs. The limited normative data about the trajectory of ELLs’ language acquisition
from a diverse first-language background can be one of the main challenges in developing
appropriate language assessment measures for ELLs (Bedore & Peña, 2008). It must be
recognized that developing such extensive norms is a daunting task. For example, the
morphosyntactic structures that are the markers of ELLs with DLD should be developed, and the
way that the two languages might interact with and influence each other also should be
considered (Bedore & Peña, 2008). As a result, there is a lack of assessment tools that are valid
and reliable for the identification of DLD in ELLs.
Using translated tests from the ELLs’ majority language is one of the most common
suggested solutions to better assess ELLs (e.g., Stow & Dodd, 2003). However, several problems
have arisen when researchers have used such a method. For the most part, the norm-referencing
of translated tests would be not valid for ELLs, as the trajectory of language acquisition differs
across languages (Bedore & Peña, 2008; Paradis et al., 2011). Moreover, as language structure
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varies across languages, features that have been described as a hallmark deficit in DLD in the
source language may not be similar in the target language, and vice versa (Leonard, 2014).
Another common suggestion regarding the assessment of ELLs is assessing ELLs in their L1 or
native language (Wagner, Francis, & Morris, 2005). Such an approach can be essential for the
effective assessment of ELLs, as the language difficulty of ELLs with DLD should manifest
across both of their languages (Gillam et al., 2013; Paradis et al., 2011). However, assessing
ELLs in their L1 can be also problematic as the testing materials and the professionals who will
administer such tasks may not be available in one of the child’s languages (Chu & Flores, 2011).
Moreover, as mentioned before, the phenomena of L1 loss/incomplete acquisition in ELLs also
may result in the misdiagnosis of language abilities in ELLs (Anderson, 2012).
Overlap between ELLs and Children with DLD
Considerable overlap has been found between TD ELLs who are in the early stage of
developing their L2 and monolingual children with DLD in several linguistic features (Paradis,
2010). For example, both groups tend to have errors in vocabulary choice and grammatical
morphemes (Tabors, 2008). In the absence of normative data about the trajectory of ELLs’
language acquisition and the lack of the appropriate tools for the identification of DLD in ELLs,
differentiating ELLs from children with underlying language impairment can be difficult.
Similarities between TD ELLs and monolingual children with DLD have been found in several
standardized tests of vocabulary and morphosyntactic knowledge. For example, significant
overlap has been found between TD ELLs who are in the early stage of learning English as their
L2 and monolingual children with DLD in the accuracy rate and error pattern of various
grammatical morphemes, including: third person singular [-s], past tense [-ed], irregular past
tense, BE as a copula and auxiliary verb, DO as an auxiliary verb, progressive [-ing],
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prepositions in and on, plural [-s], and determiners a and the (Paradis, 2005; Paradis et al., 2008).
Similarly, ELLs’ distributed lexical-semantic knowledge across both of their languages can also
affect their performance on vocabulary measures. Indeed, TD ELLs often perform comparable to
monolingual children with DLD on single language vocabulary measures (Umbel, Pearson,
Fernandez, & Oller, 1992; Windsor & Kohnert, 2004). As a result, using standardized tests of
language with ELLs may increase the risk of the overidentification of learning disabilities, and
such tasks may not accurately distinguish TD ELLs and monolingual children with DLD. The
findings reviewed above also raise questions regarding the suitability of using English language
tests with ELLs, especially in the first few years of their L2 acquisition, an issue that will be
discussed in the next section.
Language-General Verses Language-Specific Measures
It has been suggested that task effects, or whether a test probes language-specific abilities
or language-general abilities, are an important factor that may account for the considerable
differences observed in ELLs’ performance (Paradis et al., 2011). Knowledge-based measures
attempt to examine knowledge that is specific to one given language such as standardized tests of
vocabulary or morphosyntactic knowledge. Therefore, performance on such tasks would be
affected by ELLs’ prior language experience with the target language (Kohnert et al., 2006). The
different language-specific experiences of ELLs than their monolingual peers, such as the shorter
length of exposure (learn or use) to the language being tested, and the distributed linguistic
knowledge across both of the ELLs’ languages, can affect their performance on such tasks (Kan
& Kohnert, 2005). Therefore, ELLs’ poor performance on standardized tests may reflect their
lack of experience with the tests’ stimuli rather than reflect their actual language ability (Peña et
al., 2001).
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Language-general measures, on the other hand, attempt to assess either the cognitive
interface skills that are shared across the two languages of ELLs (Paradis et al., 2011) or the
underlying processing system (Kohnert et al., 2006). Language-general measures are designed to
be less affected by ELLs’ language-specific knowledge (Paradis et al., 2011). An example of
language measures that assess cognitive interface skills is basic word reading tasks that tap
perceptual-cognitive skills. Language measures that tap perceptual-cognitive skills that are
shared between the two languages of ELLs have been found to be less biased against ELLs
(Oller et al., 2007). Indeed, ELLs have been found to perform as well as monolingual children on
basic word-reading tasks (Balilah & Archibald, under review; Oller et al., 2007).
Processing-dependent measures are also considered to be language-general measures
that tap abilities underlying language learning. Processing-dependent measures include stimuli
designed to be equally familiar (or unfamiliar) to all children, regardless of the language they
speak; therefore, such tasks are expected to minimize the role of prior language knowledge and
experience by directly tapping the abilities underlying language learning (Kohnert et al., 2006).
Based on the finding that the nonlinguistic processing domain underpins some of the language
learning difficulties in children with DLD, considerable research attention has focused on
processing-dependent measures, with the idea that such tasks may be sensitive to the underlying
differences between children with DLD and ELLs (Kohnert et al., 2006; Paradis et al., 2013). It
should be noted, however, that the majority of ELLs research comparing ELLs with monolingual
children with DLD on processing-dependent measures have focused on nonword repetition
measures. Given that the phonological forms of nonword repetition tasks are novel to all
participants, this task may be less dependent on ELLs’ linguistic knowledge. Accumulated
evidence from ELL studies, however, shows that the use of nonword repetition tasks does not
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completely eliminate the effect of children’s experience with the target language (Kohnert et al.,
2006). As nonword repetition tasks rely on linguistic stimuli (Kohnert, 2010), performance on
such tasks may be influenced by ELLs’ previous sublexical phonological knowledge and
experience. Indeed, performance of TD ELLs and monolingual English-speakers with DLD did
not differ on English nonword repetition tasks (Kohnert et al., 2006; Windsor, Kohnert, Lobitz,
& Pham, 2010).
Evidence from research on typically developing individuals, however, indicates that
using processing-dependent measures such as working memory tasks may minimize the role of
linguistic knowledge and experience in the ELL population. Indeed, equivalent performances
have been reported for bilingual children when compared to monolingual peers in working
memory measures (Cockcroft, 2016; Engel de Abreu, 2011; Engel de Abreu et al., 2013). To
summarize, evidence from several studies indicated that processing-dependent measures,
including short-term and working memory measures, are considered to be a less biased form of
assessment than knowledge-based measures (Kohnert, 2010; Kohnert et al., 2006; Paradis et al.,
2013). Using such tasks with ELLs may provide compelling diagnostic power for distinguishing
ELLs from children with underlying language impairment.
The Research in this Thesis
As indicated throughout this chapter, understanding the current level of language
knowledge in ELLs can present a challenge. Considerable overlap has been found between TD
ELLs and monolingual children with DLD in several knowledge-based measures (Paradis,
2010). As an alternative to knowledge-based testing of ELLs, some researchers have suggested
that conducting assessments using processing-dependent measures can provide meaningful
information regarding ELLs’ language abilities (Kohnert, 2010; Paradis et al., 2013). That is,
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processing-dependent measures may pose similar challenges and be equally familiar (or
unfamiliar) to all children, regardless of the language they speak (Engel de Abreu & Gathercole,
2012). Therefore, such tasks are expected to minimize the role of prior language knowledge and
experience in ELLs by directly tapping abilities underlying language learning (Kohnert et al.,
2006).
The primary aim of this thesis is to investigate cognitive and linguistic markers that may
differentiate Arabic-speaking ELLs from age-matched monolingual children with and without
DLD. Chapter 2 examines the extent to which available language measures are sensitive to
developmental change in monolingual Arabic-speaking children. Chapter 3 investigates ELLs’
performance on linguistic tests (vocabulary, language, and reading) in Arabic L1 and English L2,
and cognitive measures of short-term and working memory and non-verbal intelligence relative
to age-level expectations for monolingual speakers. Chapter 3 also analyzes the influence of a
number of relevant experiential factors on ELLs’ performance. The aim of Chapter 4 was to
investigate the utility of knowledge- and processing-dependent measures in distinguishing
Arabic-speaking ELLs from age-matched monolingual children with and without DLD. Chapter
5 reviews the main findings of the three studies presented in this thesis and the implication of the
findings.
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Chapter 21
The Measurement of Language Ability and Impairment in Arabic-speaking Children
In the course of language development, most children move from speaking their first
words to becoming sophisticated language users in an amazingly short period, with apparent
ease, and without specific instruction. Understanding typical language acquisition is important
not only for understanding child development, but also for identifying children who are lagging
in language growth. In order to measure language development, language measures commonly
test a range of abilities beginning with early-acquired forms and progressing to more complex
and later developing skills. Of course, the adequacy of such measures in capturing
developmental progress in language is dependent on the accuracy with which the tests tap
changes in the particular language targeted. To date, the majority of available language
assessments have been developed for English speaking children. The present study considers the
case of Arabic-speaking children. The available Arabic measures have largely been based on
English measures, and in some cases, directly translated. The purpose of this study was to
examine the extent to which available Arabic language measures are sensitive to developmental
change in a large unselected sample of Arabic-speaking children from Saudi Arabia.
Generally speaking, trajectories of language development follow a similar course and
within similar age ranges across individuals speaking the same language (Bishop, 1994; Bishop
& Edmundson, 1987). Measuring differences across growth and developmental ranges can help
to explain children’s language development, including how and when children typically meet
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certain milestones and acquire particular language abilities. Well-designed and sensitive
language measures can be used to assess children’s language abilities and evaluate whether or
not the child’s language is developing as expected.
Developing language measures requires good normative data on language development
covering the range the ages under study (Bishop, 1997). In addition, the design of language
measures should consider the characteristics of children identified as having a language
impairment, and how the manifestation of such a language impairment may change over the
course of development (Bishop, 1994; Bishop & Edmundson, 1987). It follows from this that the
psycholinguistic knowledge required to design linguistic measures sensitive to developmental
change and impairment is highly specific to the language in which the test is being designed.
Although language is a universal human phenomenon, language development and the way in
which children learn language varies across languages (e.g., Tardif, 2006). Nevertheless,
normative data on language development and data regarding characteristics of language
impairment are unavailable for many languages (Bishop, 1997). In the absence of the necessary
language-specific normative data, researchers have designed language tests based on, guided by,
and, in some cases, directly translated from those for which we have the greatest evidence,
English language tests. This is certainly the case for available Arabic language measures. The
extent to which these Arabic tests adequately capture change across language development
requires careful assessment, which was the focus of the present study.
Across the Middle East and North Africa, more than 280 million people speak Arabic as
their first language (Prochazka, 2006). Arabic is a semitic language with a nonconcatenative
morphology. Arabic is a root and pattern language with complex interaction between syntax,
morphology and phonology. Word roots mostly consist of three consonants that represent the
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lexical meaning (CCC; triliteral root; Beeston, 1970), and the pattern is primarily composed of
vowels inserted between the root consonants. The roots carry a semantic meaning shared to
various degrees by the derivative words associated with the same root (Bakalla, 1979). For
example, the root [k-t-b] carries the semantic meaning of writing so that [katip] means writer,
[kitap] means book, and [maktabh] means library. The derivatives of the simple root by the
variation of the vowels and the addition of the affixes (prefix, suffixes, and infixes) create
different meanings. Moreover, the verbal inflection system of Arabic is relatively rich. Verbs are
morphologically inflected for tense, and mood, and the verb should agree with the subject for
aspects of person (first, second, and third), number (singular, dual, and plural), and gender
(feminine and masculine) (Bakalla, 1979). As an example of the Arabic inflection, the base verb
[katab] means he wrote, and inflectional endings indicate changes in gender [katabt] (she wrote),
in number [katabu] (they wrote), and in tense [yaktub] (he writes).
Another characteristic of Arabic is the phenomenon of diglossia, or the use of different
forms of a language in different situations (Ferguson, 1959). Two varieties of Arabic are used
within the Arabic community simultaneously under different conditions: colloquial Arabic and
Modern Standard Arabic (Daher, 1998). Colloquial Arabic can be described as the oral form of
the language. There are diverse colloquial Arabic dialects across Arabic countries, and most
countries have their own dialect (Aljenaie, 2001; Beeston, 1970; Bulos, 1965). On the other
hand, the Modern Standard Arabic is the written form of the language used in formal institutional
teaching, public media, and formal texts and newspapers. Arabic children speak colloquial
Arabic in their daily communication as their mother tongues (Thompson-Panos & ThomasRuzic, 1983). Arabic children are also exposed simultaneously to Modern Standard Arabic
through television programs and schooling (Al-Tamimi, 2011; Ibrahim, 1989).
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There is a lack of well-documented normative data for different ages and for the range of
ability in language development in Arabic-speaking children. Only a few studies have focused on
the measurement of language ability and impairment in Arabic-speaking children (Wiig & ElHalees, 2000). In general, the acquisition of the phonology and morphology of Arabic has
received more attention than other aspects of the language, such as the acquisition of semantics
and pragmatics (Omar, 1973). One of the main challenges in developing Arabic language
assessment measures is related to the diglossic nature of Arabic and colloquial variation (AlTamimi, 2011). As Arabic-speaking children are exposed naturally to the colloquial dialect, and
they use it primarily in their daily oral communication, language assessment measures should
address the acquisition of the colloquial dialect (Al-Tamimi, 2011). The varying degrees of
similarity and difference both across and within Arabic colloquial dialects, with some even being
mutually unintelligible, can pose a challenge for the assessment of Arabic (Al-Tamimi, 2011;
Newman, 2002; Shahin, 2010). For example, in the western region of Saudi Arabia (Mecca,
Medina, and Jeddah), Urban Hijazi is the dialect spoken in the major cities (Sieny, 1978). The
high degree of contact with other languages and dialects and the mixture of ethnic groups
residing in this region affect the Hijazi dialect (Al-Essa, 2006; Alahmadi, 2015). As a result,
lexical and phonological variations characterize the Urban Hijazi dialect (Al-Essa, 2006;
Alahmadi, 2015). There is a great need for well-documented normative data for different ages
and ranges of language development ability in Arabic-speaking children in their native colloquial
Arabic dialect (Shahin, 2010; Wiig & El-Halees, 2000). It must be recognized, however, that
developing such extensive norms is a daunting task, which has partly fueled the interest in being
guided by more extensively researched English language tests in designing Arabic measures.
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In general, the majority of language assessment tests used for Arabic are translated and
adapted from English. The vocabulary measure, the Arabic Receptive-Expressive Vocabulary
Test was based on English language tests such as the Test of Word Knowledge (Wiig & Secord,
1992), and the Clinical Evaluation of Language Fundamentals (Semel, Wiig, & Secord, 1989b).
Wiig and El-Halees (2000), the authors of The Arabic Receptive-Expressive Vocabulary Test,
did not indicate how the task had been developed or how the Arabic words included in the task
were chosen. As part of the test’s development, a sample of 117 Arabic-speaking children ages 3
to 13 years in Palestine completed the test to develop criterion raw scores. The colloquial dialects
represented in this sample were Palestinian dialect. The Arabic Receptive-Expressive
Vocabulary Test was designed with fixed start and stop points for different age groups. For
example, all 7-year-olds start with item 20 (receiving credit for previous items) and end with
item 45, whereas 8-year-olds start with item 25 and end with item 50.
The Arabic Language Screening Test is another test developed by (El-Halees & Wiig,
1999a). The aim of the test is to evaluate children’s language development, and identify children
at risk for language disorders, by comprehensively sampling expressive and receptive Arabic
language skills. The Arabic Language Screening Test (El-Halees & Wiig, 1999a) was based on
English language tests such as the Clinical Evaluation of Language Fundamentals (Semel et al.,
1989b; Semel, Wiig, & Secord, 1995; Wiig, Secord, & Semel, 1992), the Clinical Evaluation of
Language Fundamentals Screening Test (Semel, Wiig, & Secord, 1989a), and the Test of Word
Knowledge (Wiig & Secord, 1992). The authors of the Arabic Language Screening Test
indicated that the Arabic task used stimuli that reflected Arabic culture and societal values, and
that the stimuli were never translated literally or idiomatically from English. In addition, the
items included in the tasks were designed in light of aspects of Arabic phonology, morphology,
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syntax, and semantics, and all the illustrations in the task represented Arabic cultural experiences
and values. In addition, the authors indicated that three Arabic-speaking speech and language
pathologists had reviewed all the items that were included in the task. The authors explained,
however, that the design of the Arabic task drew heavily on the findings of English-speaking
children with language impairment (Wiig & El-Halees, 2000). That is, the authors assumed that
the underlying aspect of language behaviors that differentiate English-speaking children with
language impairment from their typically developing peers could be applied to Arabic-speaking
children with language impairment. As part of the test’s development, a normative sample of 450
school-aged Arabic-speaking children between 6 to 12 years in Jordan and Palestine completed
the test. The colloquial dialects represented in this sample included Palestinian and Jordanian
dialects. In the Arabic Language Screening Test, all children complete all items regardless of
age. Notably, all the tasks developed by Wiig and El-Halees (2000) used Modern Standard
Arabic language, and the examiners were required to modify items to match each child’s spoken
dialect.
Three additional Arabic tasks have been developed by Shaalan (2010) including a
phonological short-term memory task (Nonword Repetition Task), a comprehensive language test
(Arabic Language Test), and a receptive vocabulary test (Arabic Picture Vocabulary Test).
Regarding the Nonword Repetition Task, Shaalan indicated that the stimuli of the task were
designed to reflect the phonotactic and morphological rules of Arabic. The stimuli were designed
to imitate several triconsonantal roots of Arabic (containing a sequence of three consonants) that
do not appear in the Arabic lexicon. The task controls for phonological complexity included
stimuli with different types of clusters (Shaalan, 2010). The range of syllable length for all
stimuli included in the task was two to three-syllable. Shaalan reported data for a group of 33
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children ages 5 to 7 years who completed the Nonword Repetition Task. The Arabic Language
Test included three subtests: Sentence Comprehension, Expressive Language, and Sentence
Repetition. Shalaan indicated that the stimuli of the Sentence Comprehension subtest were
designed to reflect Arabic syntactic, morphological, and morphosyntactic structures; however,
several of the items and illustrations in the subtest were based on English tests such as the
Clinical Evaluation of Language Fundamentals (CELF-3, Semel et al., 1995). Shaalan reported
data for a group of 114 children ages 4 to 9 years who completed the Sentence Comprehension
subtest. For the Expressive Language subtest, the subtest used variants of Arabic
morphosyntactic structure that are commonly used by Arabic-speaking children. The linguistic
structures of the items included in the subtest were chosen based on the experiences of the author
and other clinicians who worked with Arabic children. In addition, Shalaan indicated that the
linguistic structures of the items used in the subtest benefited from the available evidence of
three previous Arabic studies (Abdalla, 2002; Al-Akeel, 1998; Aljenaie, 2001). Various items
and illustrations in the subtest were based on English tests such as the Clinical Evaluation of
Language Fundamentals (CELF-Semel et al., 1995), and the Preschool Language Scale (PLS-4,
Zimmerman, Steiner, & Pond, 1992). For the Sentence Repetition subtest, the linguistic
structures used in the sentences were closely similar to the linguistic structures used in the
Sentence Comprehension subtest. Shaalan reported data for a group of 112 children ages 4 to 9
years who completed the Expressive Language and Sentence Repetition subtests. In regards to
the Arabic Picture Vocabulary Test, Shaalan did not indicate how the Arabic words that were
included in the task had been chosen. In addition, some of the illustrations that were used in the
subtest were based on English tests such as the British Picture Vocabulary Scale (BPVT-2,
Dunn, Dunn, Whetton, & Burley, 1997). Shaalan reported data for a group of 107 children ages 4
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to 9 years who completed the Arabic Picture Vocabulary Test. In all of the tests that were
developed by Shaalan, the child completes all items regardless of age, and all the tasks tested
used the Gulf Qatar dialect because the test was administered to Gulf Arabic-speaking children
from Qatar.
It is clear that the design of Arabic language tests has drawn heavily on the available
evidence regarding typical and atypical language development in English-speaking children
(Wiig & El-Halees, 2000). Given the lack of normative data in typical and atypical language
development in children speaking Arabic colloquial dialects (Al-Tamimi, 2011), current
language assessment measures may not utilize the crucial aspects of Arabic necessary to capture
developmental progression across ages. The present study focused on assessing the sensitivity of
the available Arabic language measures to developmental change in 6 to 9 year-olds, a stage
perhaps reflecting slower language change relative to the preschool years (Pence & Justice,
2008) but still an important period of growth in language complexity (Nippold, 1998). Another
important factor to consider in examining Arabic language development is potential sex
differences. In Arabic countries such as Saudi Arabia, a number of cultural practices are related
to an individual’s identification as male or female. In Saudi Arabia, male public schools provide
more diverse activities than female public schools. For example, male public schools provide
physical education, whereas female public schools do not (Khalaf et al., 2013). Given these
cultural practices, potential sex-based language differences should be evaluated, as was the case
in the current work.
In the present study, a large unselected sample of school age Arabic-speaking children in
Saudi Arabia completed the currently available Arabic language measures. One purpose of the
study was to investigate one psychometric property of the included language tests, sensitivity to
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developmental change. Performance differences across the full 6-9 year age band studied would
indicate that the existing measures capture developmental language growth whereas a lack of
such age-related differences would suggest that the tests fail to capture crucial aspects of Arabic
language development. A second aim of the study was to examine the consistency with which
individuals are identified with low language skills across tests. Low performance across a
number of measures would increase the confidence with which individual participants could be
considered to have a language impairment. The final goal of the study was to explore the
possible sex differences on the measures. Sex differences on language performance would signal
the need for further investigation of this factor in language acquisition and consideration in test
design.
Method
Participants
The study took an epidemiological approach by inviting all monolingual Arabic speakers
from 6 to 9 years of age in 10 schools (5 male schools, 2 of which were public; 5 female, all
public) in Saudi Arabia (Jeddah) to participate. A total of 421 school-age children (158 males)
participated who were, on average, 7.94 years of age (SD = 1.10), with similar age ranges for
both the male (M = 7.85, SD = 1.16, range = 6.16-9.92) and female participants (M=7.99, SD =
1.06, range = 6.33-9.83). Schools were located in different demographic regions in Jeddah,
representing a considerable socioeconomic range. In order to account for variability in the data
due to socioeconomic status, a proxy measure of socioeconomic status was employed based on
parent report of the highest level of education achieved by the child’s mother. The descriptors
included some high school, completed high school, some college, completed college, some
university, and completed university. Responses were transposed to a 3-point scale with 1
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corresponding to some/completed high school, 2 to some/completed college, and 3 to
some/completed university. This question was optional, and was completed by 399 of the parents
in the study. In addition, according to parental reports, all students spoke Arabic as their first and
only language. The dialect spoken in Jeddah is the Urban Hijazi dialect, which is characterized
by the previously mentioned lexical and phonological variations. Dialetical variations commonly
observed in Hijazi were employed in testing to match that spoken by the child, and scored as
accurate in child responses.
Materials and Procedure
A trained native Arabic speaker tested each child individually in a quiet room in the
child’s school. Data were collected in three sessions of approximately 40 minutes with each
session occurring about one week apart. Children completed a battery of assessment measures
including tests of language, vocabulary, phonological short-term memory, and other tasks not
reported here. The tests were administered in a fixed order so that session one involved the
administration of the Arabic Receptive-Expressive Vocabulary Test (El-Halees & Wiig, 1999b),
Nonword Repetition Task (Shaalan, 2010), and the Arabic Language Screening Test (El-Halees
& Wiig, 1999a), session two, the Arabic Language Test (Shaalan, 2010), and session three, the
Arabic Picture Vocabulary Test (Shaalan, 2010) and other tasks not reported here. All research
assistants underwent a rigorous training procedure. After review of test administration, the
research assistant administered all tests to a child not involved in the study in the presence of the
first author who independently scored the child’s performance. After completion, scored records
were reviewed and any discrepancies discussed. If there were more than 3 discrepancies, this
procedure was repeated until there were fewer than 3 scoring discrepancies across the entire test
battery.
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The Arabic Receptive-Expressive Vocabulary Test (AREVT). Both the expressive and
receptive subtests of the AREVT were administered to all children. In the receptive subtest, the
children pointed to a picture corresponding to a given spoken word from a choice of four. In the
expressive subtest, children named or described a picture with a single word or phrase. Raw
scores corresponded to the number of correct responses with maximum possible score for each
subtest dependent on the child’s age (6;0 to 6;11: n=40; 7;0 to 7;11: n=45; 8;0 to 8;1: n=50; 9;0
to 9;11: n=55). Total test scores were the sum of correct raw scores for each subtest. Subtest and
total raw scores were converted to z-scores within each year band in order to allow comparison
across age groups.
The Arabic Picture Vocabulary Test (APVT). In the APVT, the children pointed to a
picture corresponding to a given spoken word from a choice of four. Each response was scored
as correct or incorrect with a maximum possible score of 132. High test retest reliability has been
reported for the APVT = .97 (Shaalan, 2014).
The Arabic Language Screening Test (ALST) (school-age). The ALST involved tests of
verbal and nonverbal abilities. Tests of verbal abilities included 6 items each assessing nouns and
verbs, adjectives, morphology, understanding sentences, forming sentences, remembering
instructions, and repeating sentences. For Nouns and Verbs, children named the object, person,
or activity pictured. For Adjectives, children were first required to point to a picture that
illustrated a spoken sentence, and then give the opposite word. For Morphology, the children
were given a sentence and asked to generate spoken sentences in reference to a picture cue. In
Understanding Sentences, the children pointed to a picture from a choice of three corresponding
to a spoken sentence. In Forming Sentences, the children formulated a sentence about the visual
stimuli presented using target words or phrases. In Remembering Instructions, the children
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pointed to pictures in response to oral directions. In Repeating Sentences, the children repeated
sentences presented by the examiner. The majority of subtests were scored with 1 point for each
correct response with the exception of Formulating Sentences (2=correct sentence; 1=few errors;
0=nonsense or unrelated sentence, or no response) and Repeating Sentences (2=correct; 1=1-2
errors of omission, addition, or substitution; 0=3 or more errors, or no response). For Adjectives,
1 point was given each for correctly pointing to the picture and correctly naming the opposite
word. The highest possible overall raw score in the Verbal Abilities section was 60.
The Non Verbal Abilities subtest involved five short sections consisting of 5 or 6 items
and requiring verbal responses. In the Missing Part activity, the children pointed to the correct
picture from a choice of four to correspond with the missing object in a target picture; then the
children named the object that illustrated the missing part. In Matching Words/Sentences, the
children pointed to the word/sentence that was orthographically identical to the target
word/sentence. In Classification by Meaning, the children chose the three pictures that were
related from a choice of five. In Classification by Group Membership, the children chose the two
pictures that were related from five and described the relationship. In Arranging a Story, the
children ordered the four given pictures to form a logical story. The majority of the subtests were
scored with 1 point for each correct response, with the exception of the Missing Part activity
(2=correct pointing and naming; 1=correct pointing or correct naming; 0= incorrect pointing and
naming, or no response) and Classification by Group Membership (2=correct pointing to the
related pictures and correct describing of the relationship among the group members; 1=correct
pointing or describing; 0=incorrect pointing and describing, or no response). The highest
possible overall raw score in the Non Verbal Abilities section was 40 with a maximum possible
score of 100 for the overall Arabic Language Screening Test.
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The Arabic Language Test (ALT). The three subtests of the ALT were administered to all
children, and each subtest was divided into a first and second section (Section A and B). In the
Sentence Comprehension subtest, the children pointed to a picture that corresponded to the
spoken sentence from a choice of three or four. In the Expressive Language subtest, the children
were given a sentence and asked to generate a spoken word or phrase in reference to a picture
cue. The Sentence Repetition subtest required immediate repetition of a presented audio
recording of a sentence spoken by a native, adult male Arabic speaker. The Sentence
Comprehension and Expressive Language tests were organized into two sections corresponding
to early development or more advanced morphosyntactic structures (see Shaalan, 2010). Each
response was scored as correct or incorrect with a maximum possible score of 40 for the
Sentence Comprehension subtest (Section A: n=22; Section B: n=18), and 68 for the Expressive
Language subtest (Section A: n=24; Section B: n=44). The 41 items of the Sentence Repetition
subtest were scored on a 4-point scale (3=correct; 2=1 error; 1=2-3 errors; 0=4 or more errors or
no response) for a maximum possible score of 123 (Section A: n=18; Section B: n=23). High test
retest reliability has been reported for the three subtests of the ALT (the Sentence
Comprehension Test = .95; the Expressive Language Test = .95, and the Sentence Repetition
Test = .97) (Shaalan, 2014).
Nonword Repetition Task (NWR). In the NWR Task, children repeated nonwords of a
presented audio recording of nonwords spoken by a native, adult male Arabic speaker. The
stimuli selected were taken from the task employed by Shalaan (2010). Children were given one
opportunity to imitate 48 nonwords varying in length (two to three syllables) and cluster type (no
cluster, medial cluster, final cluster, and medial and final clusters). Each response was scored as
correct or incorrect for a maximum possible score of 48.
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Results
Preliminary analysis
As a first step, data were examined for distribution and evidence of floor or ceiling
effects. Table 1 presents descriptive statistics for raw scores for all participants on all language
tasks except the Arabic Receptive-Expressive Vocabulary Test (for which the maximum score
differed across age groups and z-scores are shown). There were two subtests for which the
maximum test score fell within a 1 SD band around the group mean: Sentence Comprehension-A
and Sentence Repetition-A. This pattern was considered to reflect a ceiling effect. As a result, no
further analysis was conducted on these two subtests. No corresponding floor effects were
observed.
Next, the data were examined based on the four age bands of 6;0-6;11, 7;0-7;11, 8;08;11, and 9;0-9;11. These data are presented in Appendix A. The data were reviewed again for
ceiling and floor effects. No additional ceiling or floor effects were observed within the age
groups including for the Arabic Receptive-Expressive Vocabulary Test. All remaining analyses
for the Arabic Receptive-Expressive Vocabulary Test were completed on the z-scores.
Table 1
Descriptive statistics for the Arabic Receptive-Expressive Vocabulary Test z-scores, and raw
scores for all remaining language tasks
Measure
M
SD
Range
Skew
Kurtb Test’s
max
Arabic Receptive- Expressive Vocabulary Test:
Receptive
.00
1.00
-2.22 - 1.86
-.11
-.98
n/a
Expressive
.00
1.00
-2.24 - 2.53
.07
-.65
Total score
.00
1.00
-2.09 - 2.22
.00
.12
Arabic Picture Vocabulary Test
101.39
11.68
58 - 123
-.69
.43
132
Arabic Language Screening Test:
Verbal abilities
38.48
7.88
14 - 56
-.37
-.38
60
Nonverbal abilities
23.92
5.60
4 - 36
-.33
-.12
40
Total score
62.40
12.21
22 - 89
-.42
-.37
100
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Arabic Language Test:
Sentence Comprehension (A) 19.97a
2.31
Sentence Comprehension (B)
13.55
2.75
Expressive Language (A)
18.33
3.20
Expressive Language (B)
35.24
5.41
a
Sentence Repetition (A)
51.30
4.90
Sentence Repetition (B)
46.03
10.66
Total score
184.43
19.96
Nonword Repetition task
38.65
7.12
a - Subtests with ceiling effects; b - Kurtosis

7 - 22
4 - 18
7 - 24
19 - 44
22 - 54
15 - 69
115 - 230
5 - 48

-2.63
-.74
-.48
-.67
-2.80
-.39
-.59
-1.36

9.33
.71
.04
.20
9.00
-.42
.10
2.93

22
18
24
44
54
69
231
48

Sensitivity to developmental changes and sex differences
In the next set of analyses, we investigated sensitivity to developmental changes across
our four age bands for language tests without ceiling effects. To do this, multivariate analysis of
variances (MANOVAs) were conducted separately as a function of age group (6-9) and sex
(male, female) on the scores of each language test: (1) the receptive and expressive subtests of
the Arabic Receptive-Expressive Vocabulary Test, (2) the verbal and nonverbal subtests of the
Arabic Language Screening Test, and (3) the four subtests of the Arabic Language Test. As well,
separate corresponding ANOVAs with Bonferroni correction were completed on the raw scores
of the Arabic Picture Vocabulary Test and Nonword Repetition tasks. For all three MANOVAs,
the Hotelling’s T were significant for age, F > 7.9, p < .001 (all cases), but not for the interaction
between age and sex, F < 1.55, p > .05 (all cases). The main effect of sex was also significant in
each case due to higher scores for the males than females, F > 3.1, p < .05. Results of the
univariate comparisons are described below.
The MANOVA performed on the z-scores of the Arabic Receptive-Expressive
Vocabulary Test revealed significant univariate effects for the receptive subtest on age, F(3,413)
= 752.12, p<0.05, η2p=.845, and sex, F(1,413) = 4.60, p<0.05, η2p=.011, but not the
interaction, F(3,413) = .038, p>0.05, and for the expressive subtest on age, F(3,413) = 320.48,
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p<0.05, η2p=.700. The effect of sex on the expressive subtest and the interaction between age and
sex were marginal (sex: F(1,413) = 3.68, p =.056; interaction: F(3,413) = 2.62, p = .05).
Pairwise comparisons revealed significant increases with each incremental increase in age band
for both subtests, which is clearly visible in the z-score plot presented in Figure 1 (p < .001, all
cases; see also Appendix A). As well, significantly higher scores for males than females were
observed for the receptive subtest (male: M = .053, SE = .031; female: M = -.030, SE = .024).
1.5

Mean z-score

1
0.5
0

ARVT

-0.5

AEVT

-1
-1.5
6 yrs.

7 yrs.
8 yrs.
Age in Years

9 yrs.

Figure 1. Mean z-scores as a function of age for the receptive and expressive subtests of the
Arabic Receptive-Expressive Vocabulary Test showing significant performance growth with
each increase in age band.
The MANOVA performed on the two subtests of the Arabic Language Screening Test
revealed significant univariate effects for the verbal abilities subtest on age only, F(3,413) =
19.32, p<0.05, η2p=.123. Remaining effects were not significant (sex: F(1,413) = .509, p>0.05;
interaction: F(3,413) = .613, p>0.05). For the nonverbal abilities subtest, the effects of age,
F(3,413) = 17.39, p<0.05, η2p=.112, and sex, F(1,413) = 6.58, p<0.05, η2p=.016, were
significant, but the interaction was not, F(3,413) = .566, p>0.05. As shown in Figure 2
displaying the z-scores for each age band, pairwise comparisons for both subtests revealed
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significant increases between the 6 and the 7 year olds (p < .001, both cases) but not the 7 and 8
or 8 and 9 year olds (p > .05, all cases; see Appendix A). On the nonverbal abilities subtest,
males scored significantly higher than females (male: M = 24.78, SE = .420; female: M = 23.41,
SE = .325).
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Figure 2. Mean z-scores as a function of age for the verbal and nonverbal subtests of the Arabic
Language Screening Test showing significant performance growth between the 6 and 7 year olds
only.

The MANOVA performed on the four subtests of the Arabic Language Test revealed
significant univariate effects for the four subtests on age, F > 9.8, p<0.05, η2p>.065 (all cases).
For the sentence repetition-B subtest, the effect of sex, F(1,413) = 9.39, p<0.05, η2p=.022, and
the interaction between age and sex were significant, F(3,413) = 3.14, p<0.05, η2p=.022). All
remaining effects of sex and interactions were not significant, F < 1.8, p>0.05 (all cases). For the
main effects of age as shown in Figure 3, pairwise comparisons revealed significant increases
between the 6 and the 7 year olds (p < .001, all cases) but not the 7 and 8 or 8 and 9 years old (p
> .05, all cases; see also Appendix A) for all subtests except sentence comprehension-B (for
which no significant effects were found, p > .05, all cases). As well, the significantly higher
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scores on sentence repetition-B were observed for males compared to females (male: M = 47.93,
SE = .782; female: M = 44.89, SE = .606). The significant effects of sex and age for the sentence
repetition-B subtest were due to higher scores for the males than females at 6 and 7 but not 8 and
9 years of age as shown in Figure 4 (p < .05, all significant cases).
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Figure 3. Mean z-scores as a function of age for the four subtests of the Arabic Language Test
showing significant performance growth between 6 and 7-year-old only for the expressive
language but not sentence repetition subtests.
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Figure 4. Mean raw scores of sentence repetition-B subtests of the Arabic Language Test for
male and female participants as a function of age, showing significantly higher scores for the
males than females at 6 and 7 but not at 8 and 9 years of age.
The ANOVA performed on the raw scores of the Arabic Picture Vocabulary Test
revealed significant effects of age, F(3,413) = 17.67, p<0.05, η2p=.114, and sex, F(1,413) =
12.96, p<0.05, η2p=.030, but not the interaction, F(3,413) = .96, p>0.05. Pairwise comparisons
revealed significant increases between the 6 and the 7 year olds p < .05) but not the 7 and 8 or 8
and 9 year olds (p > .05; see Appendix A). As well, significantly higher scores were observed for
males than females (male: M = 103.817, SE = .863; female: M = 99.88, SE = .669).
The ANOVA performed on the raw scores of Nonword Repetition revealed significant
effects of sex, F(1,413) = 7.344, p<0.05, η2p=.017, but not age, F(3,413) = 1.939, p>0.05, or
the interaction, F(3,413) = .520, p>0.05. Pairwise comparison revealed significantly higher
scores for females than males (female: M = 39.373, SE = .435; male: M = 37.448, SE = .562).
To summarize the results for the sensitivity to developmental change in language
measures, age effects were observed for all measures except the nonword repetition task. In all
cases of significant age effects, performance differences were observed between the 6 and 7 year
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olds with one exception: On the sentence repetition-B task of the Arabic Language Test, age
increases were modified by sex such that 6 and 7 but not 8 and 9 year old males scored
significantly higher than females. Only the Arabic Receptive-Expressive Vocabulary Test
revealed significant differences between the remaining incremental age groups. Sex differences
in favor of the male participants were observed for all subtests except the verbal abilities subtest
of the Arabic Language Screening Test, and the nonword repetition task for which an advantage
for females was found. It should be noted that in corresponding MANOVAs and ANCOVAs
with maternal education as a covariate, the same pattern of results was observed for all subtests
with one exception: Sex differences in favor of male participants in the receptive subtest of the
Arabic Receptive-Expressive Vocabulary Test were no longer significant after statistically
controlling for mothers’ level of education.
Interrelations
To explore the degree to which the language subtests evaluate different or somewhat
similar language skills, a correlation matrix was computed on the language subtests with the
greatest sensitivity to developmental change in language: The receptive and expressive subtests
of the Arabic Receptive-Expressive Vocabulary Test, the verbal and nonverbal subtests of the
Arabic Language Screening Test, the four subtests of the Arabic Language Test, and the Arabic
Picture Vocabulary test using the z-scores of the Arabic Receptive-Expressive Vocabulary Test,
and raw scores for all remaining language subtests. Zero-order correlations are displayed in the
lower triangle in Table 2. The intercorrelations between all language measures were moderate to
small in magnitude, with rs ranging from .28 to .48 (p<.001, all cases). The within-test
intercorrelations between subtests were large (rs ranging from 0.84 to 0.61, p < .001, all cases)
for all measures analyzed. A partial correlation, calculated while controlling for age in months,
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provides more meaningful information about the patterns of association. These coefficients are
shown in the upper triangle in Table 2. The intercorrelations between all language measures were
moderate to small in magnitude, with rs ranging from .09 to .39 for all subtests (p<.05, all cases).
The intercorrelation between the receptive subtest of the Arabic Receptive-Expressive
Vocabulary Test and both subtests of the Arabic Language Test were small in magnitude, with rs
ranging from .09 to .14 (p<.05). The intercorrelation between the receptive and expressive
subtests of the Arabic Receptive-Expressive Vocabulary Test was reduced after age was
partialed out, with moderate magnitude, r =.45 (p<.001). However, the coefficients remained
large for the two subtests of the Arabic Language Screening Test, and the two subtests of the
Arabic Language Test ( r=.58, r= .56 respectively, p<.001).
Table 2
Correlation between the language subtest raw scores; partial correlation (controlling for age in
months) in the upper triangle and zero-order correlation in bottom triangle.
Variable

1

2

3

4

5

6

7

8

9

1. Age(months)

-----

2. AREVT_R

.89

-----

.45

.32

.28

.17

.25

.09

.14

3. AREVT_E

.80

.84

-----

.27

.34

.29

.22

.32

.21

4. APVT

.34

.44

.43

-----

.38

.30

.32

.26

.35

5. ALST_V

.37

.45

.48

.46

-----

.58

.35

.37

.39

6. ALST_NV

.31

.35

.41

.38

.63

-----

.25

.31

.32

7. SC_B_ALT

.32

.39

.38

.40

.43

.33

-----

.26

.19

8. Total

.31

.32

.43

.34

.44

.38

.34

-----

.56

EL_ALT
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9. SR_B_ALT

.32

.35

.38

.42

.46

.39

.28

.60

-----

All values p<.001; values in bold p<.05.
Sensitivity to identified children with impairment
Of further interest was the degree to which individuals exhibited consistently low
performance across tests. For this analysis, we chose the subtests with the greatest sensitivity to
developmental change in language including the receptive and expressive subtests of the Arabic
Receptive-Expressive Vocabulary Test (AREVT), the verbal and nonverbal subtests of the
Arabic Language Screening Test, the four subtests of the Arabic Language Test, and the Arabic
Picture Vocabulary test. Standard scores were calculated for each year group after replacing
individual outliers (scores falling ±3.5 SD band around the group mean) with the value of the
next highest/lowest non-outlier. Four outliers were identified: One on the receptive AREVT
subtest at age 9, one on the expressive AREVT subtest at age 8, and two on the Arabic Picture
Vocabulary Test at age 7. Composite standard scores were calculated by averaging standard
scores across relevant subtests for the Arabic Receptive-Expressive Vocabulary Test, the Arabic
Language Screening Test, and the Arabic Language Test. Children obtaining a standard score
below 86 were considered indicative of a deficit. A total of 148 participants scored below the
cutoff on one or more language measures. Of these, 62% scored below the cutoff on one measure
only, 28% on two measures, 7% on three measures, and 3% on all four measures. Table 3
presents the number of participants who scored below the cutoff on one or two language
measures.
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Table 3
The number of participants who scored below the cutoff on one or two language measures

AREVT

AREVT

APVT

ALST

ALT

30

4

6

7

APVT

14

ALST

5

22

ALT

5

14

25

Discussion
The primary aim of this study was to assess the sensitivity to developmental change and
sex differences of available Arabic tests when applied to school-aged Arabic-speaking children.
The study also examined the degree to which individuals exhibit consistently low performance
across those language measures. This is the first investigation of these Arabic language measures
with Arabic-speaking children from Saudi Arabia. Age effects were observed for all measures
except the Nonword Repetition Task. This study shows that the available Arabic language
measures are sensitive to developmental change in younger children only between the ages of 6
and 7. Only the Arabic Receptive-Expressive Vocabulary Test revealed significant performance
growth with each increase in age band. Sex differences in favour of male participants were
observed for several of the language subtests.
Among the language tests, the Arabic Receptive-Expressive Vocabulary Test (El-Halees
& Wiig, 1999b) showed the greatest sensitivity to developmental change among school-aged
Arabic-speaking children. As the authors indicated, all the stimuli and illustrations in the tasks
represent Arabic cultural experiences and values. The authors, however, did not indicate how the
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task had been developed or how the Arabic words that were included in the task had been
chosen. For example, it is not clear if the vocabulary used in the task was based on a systematic
investigation of the vocabulary acquisition of Arabic-speaking children. The words included in
the task should be representative of universal knowledge that is considered important for the
specific population and age range of children under study (Nagy & Herman, 1987). In addition,
the items selected for the vocabulary task should be guided by the nature of the vocabulary, such
as the frequency with which the word appears in print (Lorge & Chall, 1963). Another point that
should be highlighted is the scoring method that is used by the Arabic Receptive-Expressive
Vocabulary Test. The task was designed with fixed start and stop points for different age groups,
and children in certain age groups received credit for previous items. This scoring method might
have influenced the test results, as the Arabic Receptive-Expressive Vocabulary Test was the
only test that showed a significant performance growth with each increase in age band.
The non-significant increases between the 7 and 8 or 8 and 9 year-olds on the two
language tasks—the Arabic Language Test and the Arabic Picture Vocabulary Test (Shaalan,
2010)—might demonstrate that these language measures became less challenging with age. Even
though the authors of the tasks indicated that the items used in the tasks are culturally appropriate
for Arabic-speaking children, it may be the case that the tasks need to include more complex
language skills and a broader range of language abilities to capture the level of language
development in older Arabic children. For example, Abdalla and Crago (2008) found that
Arabic-speaking children with language impairment have a specific difficulty with tense and
subject-verb agreement forms. However, The Expressive Language (B) subtest that aims to
assess more advanced morphosyntactic structures included only 3 present verb markers, and 3
past verb markers. In addition, all the responses on the Arabic Language Test asked children to
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generate a spoken answer of two words in length, or, more often the case, only one word.
Providing more comprehensive assessment by requiring complex language responses might
better capture the level of language development in older Arabic children.
The Arabic Language Screening Test (El-Halees & Wiig, 1999a) also did not show
increases between the 7 and 8 or 8 and 9 year-olds. The school-aged Arabic Language Screening
Test has been designed for children between 6 to 12 years. All children are required to complete
all items in this test regardless of age, and the task included 71 items completed in 10-15 minutes
by typically developing children. Nevertheless, the verbal abilities subtest of the Arabic
Language Screening Test included 6 items only, each assessing nouns and verbs, adjectives,
morphology, understanding sentences, forming sentences, remembering instructions, and
repeating sentences. The current findings suggest that a broader range of language abilities is
required to capture the level of language development of all ages under study.
The Nonword Repetition Task (Shaalan, 2010) was the only measure that did not show
sensitivity to developmental change. Even though the task controls for phonological complexity
by including stimuli with different types of clusters, the length of all stimuli in the task is two to
three-syllable. Some Arabic dialects, such as Gulf Arabic, can have up to seven-syllable words
(Bukshaisha, 1985). It may be that, two to three-syllable nonwords was not sufficiently
challenging for our full age range of Arabic-speaking children. In fact, many studies have shown
that stimuli length affects children’s performance on nonword repetition with older children
reaching ceiling for short nonwords (Archibald & Gathercole, 2006b).
We observed low performance on several language measures by females compared to
their male peers, even after statistically controlling for their mothers’ level of education. Such
differences might reflect cultural differences. Kovas et al. (2005) illustrated that after children
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develop past toddlerhood, minor sex differences can be observed regarding language
development. Although poorly understood at present, biological and environmental factors may
account for such differences in language development (Kovas et al, 2005). That is, cultural
differences in language practices and the social context in which children learn their language
can influence the rate of language development (Lieven, 1994). Children acquire language at
faster rates in cultures that provide rich language experiences and more opportunities for
language use than in environments that provide less rich language experiences (Hoff, 2005). For
example, parents who talk more often to girls than boys may provide girls with a richer
environment, helping girls acquire language at a faster rate than boys (Kovas et al., 2005). Such
knowledge raises questions about the impact of sociocultural differences between males and
females on language practice and development in Saudi Arabia. For example, in Saudi Arabia,
public schools provide many physical and recreational activities for males but not for females
(Khalaf et al., 2013). In addition, males are allowed to engage in more recreational activities
outside of school than females. Sociocultural differences, especially in relation to language
practices in Saudi Arabia, may provide males and females with unequal opportunities to
experience language. It may be that the sociocultural differences in relation to language practices
among males and females in Saudi Arabia provide males with richer language experiences than
females. Surprisingly, it should be noted that an advantage for females was found in the
Nonword Repetition Task only. Nonword repetition tasks are considered to be processing-based
measure. Unlike knowledge-based measures, processing-based measures, such as nonword
repetition tasks, reduce the role of cultural and language-specific experience (Kohnert, 2012). As
a result, it may be that nonword repetition tasks are less sensitive to sex differences in language
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development. It is clear that further investigation of the sex differences observed on language
tests for Arabic speaking school age children in the present study is warranted.
With regards to the relationships among the language measures in the present study,
correlations ranged from small to moderate in magnitude perhaps suggesting that the measures
tap different but related language skills. When individuals exhibiting consistently low
performance across the language measures were examined, there was considerable lack of
agreement among tasks making interpretation difficult. For example, the agreement between the
Arabic Receptive-Expressive Vocabulary Test and the Arabic Picture Vocabulary Task
(Receptive only) was low, even though both tasks measured vocabulary skills in this population.
It would appear that considerable work is needed to gain a better understanding of the
characteristics of developmental language impairment in Arabic speakers, and to develop
measures sensitive to both development and impairment.
Study Limitation
As mentioned previously, evaluating children’s language skills in light of their dialectal
background, culture orientation, and ethnicity is very important. However, dealing with dialects
that have significant lexical and phonological variation and change, such as the Urban Hijazi
dialect, can make language assessment challenging. In the present study, examiners matched the
dialectical variations to the child’s spoken output and accepted as correct commonly observed
variations. It may be that future studies will assess the impact of dialectical variations in more
detail.
Future Direction
This study shows that current Arabic language measures have significant limitations.
Language measures aim to evaluate whether or not a child follows an expected level of language
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development in order to address language concerns. It is clear from the description of all of the
tasks in the abovementioned studies that the authors have worked to ensure that the design of
stimuli was culturally appropriate for Arabic-speaking children. In addition, the stimuli were
designed in light of aspects of Arabic phonology, morphology, syntax, and semantics.
Nevertheless, given the lack of normative data for typical and atypical language development in
the majority of Arabic colloquial dialects, the design of the current Arabic tasks draws heavily on
the findings of English-speaking children. The present findings suggest that currently available
measures are not capturing crucial changes in child language development beyond about 7 years
of age. There is a clear need to establish normative data across the ages studied in the current
work in order to inform future Arabic language test design and develop measures sensitive to
language development across a wider age range.
Conclusion
In this study, a large sample of school-aged Arabic-speaking children from Saudi Arabia
completed individual measures of sentence comprehension, expressive language, sentence
repetition, receptive and expressive vocabulary, and nonword repetition. Results revealed that
available Arabic language measures are sensitive to developmental change in younger children
only between the ages of 6 and 7. Only the Arabic Receptive-Expressive Vocabulary Test
revealed significant performance growth with each increase in age band, although this test was
the only measure to employ fixed (and different) start and stop points for each age group. The
low performance on several language measures by females compared to their male peers may
reflect sociocultural differences, especially in relation to language practices between males and
females in Saudi Arabia. The results suggest that there is a need to develop language assessment
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measures that evaluate a broad range of language abilities and more complex language skills for
Arabic-speaking children, and that are based on the psycholinguistics of Arabic.
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Chapter 3
English Language Learners (ELLs): Linguistic Gaps and Cognitive Strengths

Minority first language (L1) children who live in a majority English social context, and
attend school where English is the language of instruction, are referred to as English Language
Learners (ELLs). The ways in which ELLs’ linguistic abilities develop and the potential factors
affecting their development is of interest to both researchers and interventionists. Understanding
the current level of language knowledge in ELLs, however, can present a challenge.
Standardized language tests are commonly used in assessing language, however, such tests tend
to tap prior knowledge and experience. ELLs may score poorly on such ‘knowledge-based’
measures because of the low levels of exposure to each of their languages. Measures of cognitive
processing, on the other hand, are less dependent on ELLs’ linguistic knowledge because they
employ nonlinguistic or novel stimuli to tap skills considered to underlie language learning.
Recent studies have investigated the extent to which such ‘processing-dependent’ measures, in
particular working memory measures, support language learning. Nevertheless, the particular
pattern of performance across knowledge- and processing-dependent measures is not well
understood, but is likely influenced by several factors such as chronological age, age of first
exposure, the richness of language environment outside of school, current use patterns, and
mother’s education. The purpose of this study was to investigate ELLs’ performance on
linguistic measures (Arabic L1 and English L2) and cognitive measures relative to age-level
expectations for monolingual speakers, and to consider the influence on performance of a
number of relevant experiential factors.
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ELLs account for 16 to 36% of the elementary school population in large urban centers in
Canada (Statistics Canada, http://www.statcan.ca), and 10% of the elementary school population
in the United States (National Center for Education Statistics [NCES], 2006). ELLs who speak a
minority language at home, and who are in the process of learning English as a second language
(L2) through contact with the majority societal language, are L1 minority L2 learners. The
developmental course of L1 and L2 acquisition amongst ELLs is highly variable and dependent
on a number of factors. For example, the age of exposure to the languages is important (Paradis
et al., 2011): ELLs who are exposed to two languages early in their life, at least before 3 years of
age, have different degrees of familiarity with L1 and L2 than ELLs who begin the acquisition of
L2 later in life or after establishing their L1 (Paradis et al., 2011). Broadly speaking, bilingual
children who are exposed to two languages and who begin to learn them before 3 years of age
are expected to be more fluent speakers of both languages than bilingual children who begin the
acquisition of a second language after 3 years of age (Paradis et al., 2004). Another factor is
related to ongoing exposure: ELLs from L1 minorities receive little community support for their
L1, as such, their opportunities to hear and use their first language may decrease especially once
ELLs start schooling (Anderson, 2012; Paradis et al., 2010). ELLs from minority L1, therefore,
are likely to be at risk for loss and/or incomplete acquisition of their L1 (Anderson, 2012;
Paradis, 2010). Understanding ELLs’ language development and how ELLs acquire specific
linguistic skills is important not only for understanding child development, but also for
identifying factors that may influence the course of ELLs’ development.
Language development is commonly measured using knowledge-based measures such as
standardized measures of language and vocabulary. On such measures, a child’s level of
language development is determined relative to normative data from a largely (and possibly
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exclusively) monolingual sample. As the exposure patterns of ELLs and the social contexts in
which they are learning both languages differ from monolingual development, disadvantages for
ELLs as compared to monolinguals might be expected on such measures. For example, in
standardized testing of morphosyntax development, Paradis (2005, 2008) found that 1 in 24
ELLs achieved performance comparable to their monolingual peers after one year of exposure to
English. Importantly, however, the number of ELLs who achieved performance comparable to
their monolingual peers increased to approximately half of the ELLs after three years of
exposure to English. Other studies have reported similar findings, that is, that it can take between
two to three years of exposure to English for ELLs to accurately use early acquired morphemes,
such as plural –s and progressive –ing (Jia, 2003; Jia & Fuse, 2007; Paradis, 2008). For lateacquired grammatical morphemes, such as verbal inflections –s and –ed, however, accurate use
can take three to five years of exposure to English for ELLs. According to Paradis, Genesee, and
Crago (2011), the pattern of morphosyntactic development in ELLs parallels that of younger
monolingual children who acquire the same language. It would follow from these findings that
the use of standardized tests of morphosyntax development with ELLs will be influenced by
prior knowledge and experience, as well as actual language ability.
Similarly, ELLs have been found to perform at lower levels than their monolingual peers
on standardized measures of vocabulary (Carlson & Meltzoff, 2008; Thordardottir, Rothenberg,
Rivard, & Naves, 2006). The disadvantages for ELLs on vocabulary measures is in keeping with
the weaker link hypothesis (Gollan, Montoya, Cera, & Sandoval, 2008). That is, lexical retrieval
is influenced by the word frequency effect, in which more frequently used words are more easily
accessed than relatively less frequently used words (Ellis, 2002). It has been suggested that with
increased language practice, the links between semantic and phonology representations become
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stronger, which places ELLs at a disadvantage due to their reduced practice in each language
(Gollan et al., 2008; Pearson, Fernandez, Lewedeg, & Oller, 1997). As such, measuring
vocabulary skills of ELLs is complicated by the fact that lexical-semantic knowledge of ELLs is
distributed across both languages. As might be expected, measuring the vocabulary skills of
ELLs in only one of their languages may underestimate their vocabulary knowledge (Carlson &
Meltzoff, 2008; Thordardottir et al., 2006), even if the assessment is done in the child’s dominant
language (Kan & Kohnert, 2005). As a result, standardized measures of vocabulary may not
reflect the full range of ELLs’ vocabulary knowledge (Pearson et al., 1993).
It has been suggested that some language-related measures tap skills likely to be
transferable from L1 to L2 resulting in higher performance of ELLs on such tasks (Paradis et al.,
2011, 2013). Available evidence shows that perceptual-cognitive skills supporting written word
decoding can be transferable from L1 to L2 learning (Paradis et al., 2011). For example,
phonological awareness skills are strongly related to word reading (Lafrance & Gottardo, 2005),
and have been found to be transfer across the two languages of ELLs (Chitiri, Sun, Willows, &
Taylor, 1992; Wade-Woolley & Geva, 2000). One possible explanation is provided by the
Common Underlying Proficiency theory of Cummins (1996), which proposes that underlying
skills and metalinguisic knowledge acquired while learning one language supports the learning
of other languages. Indeed, at least equivalent performance has been reported for ELLs when
compared to monolingual peers for both phonological awareness (Bialystok, Majumder, &
Martin, 2003; Bruck & Genesee, 1995; Campbell & Sais, 1995; Jackson, Holm, & Dodd, 1998;
Kang, 2012), and basic word-decoding skills, especially when the language of testing is the same
as the child’s language of literacy instruction (Bialystok et al., 2003; Oller et al., 2007). In fact, a
general advantage in phonological awareness abilities has been reported in several studies for
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ELLs from different L1 backgrounds as compared to monolingual children (Bruck & Genesee,
1995; Campbell & Sais, 1995; Kang, 2012). It should be noted, however, that several studies
have not found such an advantage, but rather reported no differences between ELLs and
monolingual peers on phonological awareness tasks (Bialystok et al., 2003; Jackson et al., 1998).
In sum, unlike language-specific lexical and morphosyntactic oral language abilities, perceptualcognitive skills that are shared across languages, such as those supporting the decoding of
written words, may be a source of strength in ELLs. Testing of such skills may help to
characterize the language learning ability of ELLs.
Certain cognitive measures may also help to characterize the language learning ability of
ELLs. The investigation of the cognitive processes underlying language impairment have
implicated deficits in linguistic and nonlinguistic domains, such as deficits in processing speed,
temporal integration, and working memory (Miller et al., 2001; Windsor & Kohnert, 2004).
However, increasing evidence has suggested that performance in working memory in particular
is strongly related to language learning in native and foreign languages (Majerus et al., 2006;
Masoura & Gathercole, 2005). Immediate memory systems consist of the domain-specific shortterm memory storage of information, and the domain-general executive processes of cognitive
control that coordinate and direct those maintenance operations (Baddeley, 2000). Two types of
information are involved in the ability to retain information over brief periods of time in shortterm memory: the immediate recall of verbal information such as recall of word, letters or digits
(verbal short-term memory) and visuospatial information such as the retention of either visual
patterns or sequences of movements (visuospatial short-term memory) (Archibald & Gathercole,
2006b; Smyth & Scholey, 1996). Verbal short-term memory has been shown to make an
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important contribution to new word learning (Majerus et al., 2006; Masoura & Gathercole,
2005), and vocabulary acquisition (Gathercole et al., 1992).
Working memory is assessed using complex memory span paradigms that imposed both
temporary storage and significant processing demands. Examples of verbal complex span tasks
are counting recall and backwards digit recall, in which a participant recalls numbers after
counting or reversing the order, respectively. Examples of corresponding visuospatial tasks
involve recalling locations or orientations after identifying a different shape or mentally rotating
an image, respectively (Alloway et al., 2009). Executive processes of working memory have
been associated with higher order linguistic abilities, such as language comprehension and word
decoding (Cain et al., 2004; Engel de Abreu & Gathercole, 2012). Increasing evidence suggests
that children with language impairment have consistent and substantial deficits on both shortterm and working memory tasks that require the immediate memory of phonological forms
(Archibald & Gathercole, 2006b; Henry et al., 2012). Age-appropriate performance, in contrast,
has been reported for children with language impairment on visuospatial short-term and working
memory measures (e.g., Archibald & Gathercole, 2006b). Consequently, a specific verbal deficit
in immediate memory but not on visuospatial information may conceivably be the basis of some
of the language learning difficulties experienced by children with language impairment
(Archibald & Gathercole, 2006b; Henry et al., 2012).
Unlike knowledge-based measures that rely on acquired experience and skills, short-term
and working memory measures emphasize the storage and processing of new information (Engel
de Abreu et al., 2013). Given the emphasis on the processing of new information, such
processing-based measures are inherently less biased because they pose similar demands on
individuals regardless of their previous knowledge and experience. As a result, at least
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equivalent performance would be expected for ELLs when compared to monolingual peers on
such tasks. Indeed, several studies have indicated that bilingual children demonstrate equivalent
performance as compared to monolingual peers on working memory measures (Engel de Abreu,
2011). In fact, some studies report that bilingual children may have some advantage in verbal
working memory (Bialystok & Feng, 2009), and visuospatial working memory (Bialystok,
Martin, & Viswanathan, 2005). It has been argued that a working memory advantage might arise
in the bilingual context due to the need to switch between both languages on a regular basis
(Bialystok, Craik, & Luk, 2008). Converging evidence comes from findings that bilingual
children activate both of their languages (Costa, Roelstraete, & Hartsuiker, 2006; Jared & Kroll,
2001) giving rise to an ongoing need to resolve lexical conflict (Bialystok, 1999). Recent
research has revealed that the constant use of cognitive control to resolve lexical conflict may
boost performance on executive control tasks involving inhibition and shifting in bilingual
children (Bialystok et al., 2008; Carlson & Meltzoff, 2008). Working memory is one of the
cognitive mechanisms strongly linked to cognitive control (Baddeley & Hitch, 1974). As such,
an ELLs advantage in tasks that rely on this mechanism may be expected (e.g., Bialystok et al.,
2004), although null effects are also commonly reported (Bajo, Padilla, & Padilla, 2000;
Bialystok et al., 2008).
One factor possibly accounting for the inconsistent reports of ELLs’ performance on
working memory tasks may be related to the nature of the stimuli involved, and in particular, the
inclusion and type of verbal stimuli tested (Engel de Abreu et al., 2013). Consider, for example,
the differences between tasks involving recall of highly familiar lexical stimuli such as digit
recall compared to tasks that involve material not taught explicitly such as nonwords (Engel de
Abreu et al., 2013; Gathercole & Adams, 1994). Engel de Abreu et al. (2013) reported an
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advantage for monolingual over bilingual children on tasks with unfamiliar (i.e., nonword
repetition) but not familiar verbal stimuli (i.e., digit recall). The lack of group differences on
number-based immediate memory measures has been attributed to the familiarity of number
stimuli: Children generally acquire number words at an early age making them familiar and
easily recalled by all children regardless of individual differences in stored lexico-semantic
knowledge in long-term memory (Engel de Abreu et al., 2013; Gathercole & Adams, 1994).
Nonwords, on the other hand, have an unfamiliar phonological form, which might be expected to
reduce any monolingual advantage in recall. Nevertheless, available evidence shows that even
previous sublexical phonological knowledge can influence performance on nonword tasks
(Thorn & Gathercole, 1999). Indeed, an advantage has been reported for monolingual Englishspeaking children as compared to ELLs on a nonword repetition test designed to follow the
phonotactic rules of English (Thorn & Gathercole, 1999). Although nonword repetition may
minimize the role of linguistic knowledge and experiences as suggested by Paradis et al. (2013),
it is clear that nonword repetition does not entirely eliminate the effect of children’s experience
with the target language (Engel de Abreu et al., 2013).
It is clear from the results above that employing different measures of language and
working memory might result in differing performance patterns among ELLs. In addition, a
number of researchers have suggested that other factors influence ELLs’ language development.
Factors shown to affect ELLs’ language acquisition include chronological age, age of first
exposure (Birdsong, 2005; Hammer et al., 2012), the richness of language environment outside
of school (Jia & Aasronson, 2003; Jia & Fuse, 2007), current use patterns (Bedore et al., 2012),
and mother’s education (Bohman et al., 2010; Golberg et al., 2008). For age of exposure to
language and length of exposure, research shows that age of exposure accounts for 65% of the
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variance in pronunciation, vocabulary, and grammar of bilingual children (Birdsong, 2005). In
addition, length of exposure was found to be a significant predictor of language performance
among ELLs (Hammer et al., 2012). In terms of richness of language environment, Jia and
Aaronson (2003) and Jia and Fuse (2007) found that richness of the environment around ELLs,
such as the number of hours of English TV watched, the number of English native-speaking
friends, and the number of English books read, is associated with faster English language
acquisition. In regards to current use pattern, Bedore et al. (2012) found that among several
factors, current use pattern is the most informative indicator accounting for more of the variance
in language performance among ELLs. In terms of maternal education and socioeconomic status,
research shows that higher parental education is associated with ELLs’ vocabulary scores and
ELLs’ rate of English vocabulary growth (Bohman et al., 2010; Golberg et al., 2008).
Importantly, some of these factors have also been reported to impact cognitive development
generally including age (Case, Kurland, & Goldberg, 1982, Mueller Gathercole et al., 2010),
experience (Bialystok, 2001), and mother’s education (Bohman et al., 2010; Golberg et al.,
2008). It is clear that different ELLs’ experiences and levels of exposure across languages may
result in varied profiles of language and cognitive performance.
Given the variation among ELLs, it is important to understand how best to measure
language, language learning potential, and consider experiential factors in children engaged in
the process of learning more than one language but who may not have mastered either language.
The ways in which ELLs’ linguistic abilities develop and resemble and differ from monolingual
children is of interest to clinicians involved in assisting ELLs. The present study considered the
case of Arabic-English ELLs. The purpose of this study was to investigate ELLs’ performance
on linguistic measures (Arabic L1 and English L2), and cognitive measures relative to age-level
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expectations for monolingual speakers. Knowledge-dependent language measures included
Arabic and English measures of vocabulary and language. As such, lower scores for the ELLs
than the standardized mean scores of Arabic/English monolinguals would be expected.
Processing-dependent measures included phonological awareness (word reading), and verbal and
visuospatial short-term and working memory measures. Although nominally a language task,
word reading in the children’s language of literacy instruction was considered to tap
phonological awareness. For verbally-mediated processing measures (phonological awareness,
verbal short-term and working memory), we expected no difference from the standardized mean
scores of monolinguals for ELLs, provided the stimuli employed were less affected by existing
language knowledge. For the visuospatial immediate memory measures considered to be less
sensitive to language differences, we expected equivalent performance by ELLs as compared to
the standardized mean scores of monolinguals. The influence of a number of experiential factors
potentially influencing the performance of the ELL was also evaluated including chronological
age, age of first exposure, the richness of language environment outside of school, current use
patterns, and mother’s education.
Methods
Participants
The ELLs in the present study were bilingual speakers whose L1 was Arabic, who had
been learning English as their language of instruction (English L2) in Canada, and were in grades
1 to 4 at elementary schools located in London, Ontario. A total of 59 children participated (Mage
= 7 years; 11 months, SD = 1.16) including 29 males (Mage = 8;3, SD = 1.26) and 30 females
(Mage =7;8, SD = 1.03). All of the participants were recruited from a school providing instruction

68
in both English and Arabic (n=27), or from an extracurricular Arabic instruction class for
children receiving regular schooling in English (n=32).
Procedure
Participants completed a battery of assessment measures in both Arabic (L1) and English
(L2) individually in a quiet room in their school over 6 weekly sessions each of approximately
40 minutes. The battery included measures of vocabulary, (Arabic Receptive-Expressive
Vocabulary Test, AREVT, El-Halees & Wiig, 1999; Peabody Picture Vocabulary Test, PPVT,
Dunn & Dunn, 2006; Expressive Vocabulary Test, EVT, Williams, 2006), language (Arabic
Language Test, ALT, Shaalan, 2010; Clinical Evaluation of Language Fundamentals, CELF-4,
Semel, Wiig, & Secord, 2003), reading (Arabic Word Reading Task, Test of Word Reading
Efficiency, TOWRE, Torgesen, Wagner, & Rashotte, 1999), short-term memory (Arabic
Nonword Repetition Task, A-NWR, Shaalan, 2010; Nonword Repetition Test, NWR, Dollaghan &
Campbell, 1998; relevant measures from the Automated Working Memory Assessment, AWMA,
Alloway, 2007), working memory (relevant measures from the AWMA), and non-verbal
intelligence (Test of Non-Verbal Intelligence, TONI-3, Brown, Sherbenou, & Johnsen, 1997),
and other measures not reported here. The tests were administered in a fixed order so that each
individual session involved the administration of particular tests. In session 1, the AREVT, ANWR, and ALST were administered. In session 2, the ALT was delivered. Session 3 included
the TONI-3, and Arabic Word Reading Task. In session 4, the AWMA and NWR were
administered. Session 5 consisted of the CELF-4, SWE, and PDE. Lastly, session 6 included the
PPVT, and EVT. A trained native Arabic speaker tested the children in the Arabic language
battery tests, whereas a trained native English speaker tested the children in the English language
battery tests.
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Arabic Language Test Battery.
For all of the Arabic language tests administered, raw scores were converted to standard
scores based on a monolingual Arabic-speaking unselected sample of 421 children ranging in
age from 6;0 to 9;11 years and recruited from 10 schools in the region of Jeddah, Saudi Arabia
(Balilah & Archibald, in press).
Vocabulary. The two subtests of the Arabic Receptive-Expressive Vocabulary Test
(AREVT, El-Halees & Wiig, 1999) were completed by all participants. In the receptive subtest,
children pointed to a picture corresponding to a given spoken word from a choice of four. In the
expressive subtest, children named or described a picture with a single word or phrase. The total
number of correct responses was counted for each subtest, with the maximum possible score for
each subtest dependent on the child’s age (6;0 to 6;11: n=40; 7;0 to 7;11: n=45; 8;0 to 8;1: n=50;
9;0 to 9;11: n=55).
Oral language. The Arabic Language Test (ALT, Shaalan, 2010) was administered. The
ALT includes 3 subtests each divided into a first and second section (Section A and B). In the
Sentence Comprehension subtest, children pointed to a picture that corresponded to the spoken
sentence from a choice of three or four. In the Expressive Language subtest, children were given
a sentence and were asked to generate a spoken word or phrase in reference to a picture cue. The
Sentence Repetition subtest required immediate repetition of an audio recording of a sentence
spoken by a native, adult male Arabic speaker. The total number of correct responses was
counted for each subtest, with a maximum possible score of 40 for the Sentence Comprehension
subtest (Section A: n=22; Section B: n=18), and 68 for the Expressive Language subtest (Section
A: n=24; Section B: n=44). The 41 items of the Sentence Repetition subtest were scored on a 4point scale (3=correct; 2=1 error; 1=2-3 errors; 0=4 or more errors, or no response), with a
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maximum possible score of 123 (Section A: n=18; Section B: n=23). High test retest reliability
has been reported for the three subtests of the ALT (the Sentence Comprehension Test = .95; the
Expressive Language Test = .95, and the Sentence Repetition Test = .97) (Shaalan, 2014).
Reading efficiency. In the Single Word Reading Task, participants read aloud from a list
as many printed words as possible within 45 seconds (maximum score = 104). The 104 Arabic
sight words were selected from the single word list a list of commonly used words found in a
popular reading series in Lebanon (Oweini & Hazoury, 2010), and progressed in difficulty based
on frequency, and number of syllables (beginning with one syllable and progressing to up to six
syllables). Words reflecting the unique properties of Lebanese culture were not selected for this
task. As well, words that could not be pronounced correctly without diacritic marks, marks added
to the original Arabic alphabet to modify word pronunciation (Lutf, You, Cheung, & Chen,
2013), were not selected for this task because standard Arabic text is written without these
diacritic marks (Zayyan et al., 2016).
English Language Test Battery.
For all of the English language tests, raw scores were converted to the published norms
for all standardized tests.
Vocabulary. Two vocabulary tests were administered, the Peabody Picture Vocabulary
Test (PPVT-4, Dunn & Dunn, 2006), and the Expressive Vocabulary Test (EVT–2, Williams,
2006). In the PPVT, children were required to point to a picture corresponding to a given spoken
word from a choice of four. In the EVT, children were provided a label or synonym for each item
(picture and word) given.
Oral language. The four subtests required to compute the Composite Language Score
(CLS) from the Clinical Evaluation of Language Fundamentals (CELF- 4, Semel et al., 2003)
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were administered. In the Concepts and Following Directions subtest, children pointed to a
picture corresponding to given spoken directions. In the Recalling Sentences subtest, children
imitated a sentence presented by the examiner. In the Formulating Sentences subtest, children
were given visual stimuli and were asked to generate a sentence using target words or phrases.
The final subtest was dependent on the child’s age, Word Knowledge (under 9 years) or Word
Classes (9 years or older). In the Word Knowledge and Word Classes subtests, children were
asked to choose the two related words from a choice of three (Word Knowledge) or four (Word
Classes), and describe their relationship.
Reading efficiency. The two subtests from the Test of Word Reading Efficiency (TOWRE,
Torgesen et al., 1999) were administered. In the Sight Word Reading Efficiency (SWE) subtest,
participants read aloud as many printed words as possible within 45 seconds from a list that
progressed in difficulty (maximum score=104). In the Phoneme Decoding Efficiency (PDE)
subtest, participants read aloud as many pronounceable printed nonwords as possible within 45
seconds from a list that progressed in difficulty (maximum score=63).
Cognitive measures.
Short-term and working memory. Eight subtests from the Automated Working Memory
Assessment (AWMA, Alloway, 2007a) were administered. Measures of phonological short-term
memory (Digit Recall; Word Recall) required the immediate repetition of numbers or word
forms, and measures of visuospatial short-term memory (Dot Matrix; Block Recall) required the
recall of location. Measures of verbal working memory (Counting Recall; Backwards Digit
Recall) required the recall of numbers after counting or reversing the order, respectively, and
measures of visuospatial working memory (Odd One Out; Spatial Span) required the recall of
locations or orientations after identifying a different shape or mentally rotating an image,
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respectively. The AWMA was administered to each child using the child’s preferred language
(Arabic or English). Of the participants, 70% preferred English, and 30% preferred Arabic.
Given our findings of higher scores by Canadian children compared to the British normative
sample of the AWMA (Nadler & Archibald, 2014), standardized scores for the AWMA subtests
were based on unpublished norms from our monolingual Arabic-speaking sample (see also,
Balilah & Archibald, in press).
Two additional verbal short-term memory tasks were administered: the Arabic Nonword
Repetition Task (A-NWR, Shaalan, 2010) and the Nonword Repetition Task (NWR, Dollaghan &
Campbell, 1998). In the A-NWR, children repeated the nonwords from an audio recording
spoken by a native, adult male Arabic speaker. Items taken from Shalaan (2010) consisted of 48
nonwords varying in length (two to three syllables) and cluster type (no cluster, medial cluster,
final cluster, and medial and final clusters). Each response was scored online as correct or
incorrect by a trained research assistant, with a maximum possible score of 48. In the NWR,
children repeated 16 nonwords, four each being one, two, three, or four syllables in length from
Dollaghan and Campbell (1998). The nonwords excluded late-developing sounds, and were
constructed from a set of 20 phonemes (11 consonants, 9 vowels). The stimuli were designed to
alternate consonant-vowel structure, and none of the syllables corresponded to English words. In
this study, the stimuli were presented in fixed order via a digital audio recording of a native
English adult female speaker. Each response was scored online as correct or incorrect by a
trained research assistant, with a maximum possible score of 16. Raw scores were converted to
standardized scores based on unpublished norms from our monolingual Arabic sample for the ANWR (see also, Balilah & Archibald, in press) and local norms for the NWR.
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Nonverbal intelligence. The Test of Non-Verbal Intelligence (TONI-3, Brown et al.,
1997) was administered to measure general nonverbal cognitive abilities. In the TONI-3,
children chose a picture to complete a visual pattern. Standardized scores for the TONI-3 task
were based on published test norms.
Parent questionnaire. Parents completed an extensive questionnaire about their child’s
language background (Kaushanskaya, Gross, & Buac, 2010). The language background
questionnaire included questions related to language immersion, history, and use, and the
parent’s rating of their child’s current language abilities in each language. For language
immersion, parents were asked to indicate how often their child participated in activities such as
checking out library books, watching television, attending cultural events, and playing computer
games in each of their languages. For language history and use, parents were asked to indicate
when their child began to say single word, 2-word phrases, and complete sentences in each
language, and also how many hours of the day during the week and weekend their child used
their languages. In addition, parents were asked to rate their child’s current speaking,
understanding of spoken language, and reading abilities in each language on a scale from 0-10
(0=none, 1=very low, 2=low, 3=fair, 4=slightly less than adequate, 5=adequate, 6=slightly more
than adequate, 7=good, 8=very good, 9=excellent, 10=perfect). Parents also provided
information regarding maternal level of education for the child. The descriptors included some
high school, completed high school, some college, completed college, some university, and
completed university. Responses were transposed to a 3-point scale, with 1 corresponding to
some/completed high school, 2 to some/completed college, and 3 to some/completed university.
All parents of children reported that their children acquired Arabic as a first language from birth.
Additionally, parents reported that 34 participants (Mage=7.38, SD=1.07; 17 males) were exposed
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to English before 3 years of age on average, at 2;0 (SD = 0;7, range = 8 – 36 months), whereas
19 participants (Mage=7.32, SD=1.33; 9 males) were exposed to English after 3 years of age on
average, at 5;5 (SD = 1;5, range = 40 – 96 months). Notably, the parents of 6 participants did not
indicate the time when their child was first exposed to English. In addition, by parent report,
approximately 80% of mothers had at least some college or university education.
Results
ELLs’ Performance on Language Measures including Reading
Table 4 provides descriptive statistics for the age-adjusted standard scores of the ELLs on
all language measures. For the Arabic language tasks, performance was significantly lower than
the expected standardized mean for all measures, t > 9.4, p < .001, (all cases), with scores
approximately 1 SD below the standardized mean for the vocabulary and oral language measures
and more than 2 SD below for the single word reading task. Similarly, for the English language
measures, performance was significantly lower than the expected standardized mean for the
vocabulary and oral language measures, t > 8.2, p < .001, (all cases). For the reading measures,
however, no significant differences were found for word reading (SWE) test, t = -0.07, p > 0.05,
and significantly higher scores were observed for the nonword reading test (PDE), t = 4.79, p <
.001.
Table 4
Descriptive statistics for the language measures
Measure
n
M
SD
Arabic Language Measures
AREVT:
Receptive
56
86.50*
24.35
Expressive
56
85.29*
21.71
ALT
56
82.46*
22.02
Single Word Reading 56
65.88*
30.94
English Language Measures
EVT-2
53
88.26*
14.49
PPVT-4
53
87.06*
14.77

Range

6 - 127
42 - 132
24 - 109
0 - 105
53 - 120
52 - 127
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CLS
52
80.46*
16.84
50 - 120
SWE
59
102.92
14.69
66 - 129
PDE
55
109.31*
14.47
79 - 139
Note. AREVT = Arabic Receptive-Expressive Vocabulary Test; ALT = Arabic Language Test;
EVT-2 = the Expressive Vocabulary Test; PPVT-4 = the Peabody Picture Vocabulary Test; CLS
= Composite Language Score of the Clinical Evaluation of Language Fundamentals; SWE = the
Sight Word Reading Efficiency; PDE = the Phoneme Decoding Efficiency.
*p < .05.
ELLs’ Performance on Cognitive Measures
Table 5 presents descriptive statistics for ELLs on the short-term and working memory
tests of the AWMA, both the Arabic (A-NWR) and English (NWR) nonword repetition tasks,
and the nonverbal intelligence test (TONI-3). One-sample t-tests revealed no significant
differences between the ELL scores and the expected standardized mean on Word Recall,
Counting Recall, Dot Matrix, Odd One Out, Spatial Span, English nonword repetition, and
nonverbal intelligence tasks, t > 0.28, p > 0.05, (all cases). Conversely, scores were significantly
higher than expected on the Digit Recall, Backwards Digit Recall, and Block Recall subtests, t >
2.3, p < 0.05, (all cases). The only task for which significantly lower than expected scores were
observed was for the Arabic nonword repetition test, t = 3.7, p < 0.05.
Table 5
Descriptive statistics for the cognitive measures
Measure
N
M
AWMA:
Digit Recall
59
108.27*
Word Recall
59
102.86
Counting Recall
59
100.75
Backwards digit Recall
59
103.29*
Dot Matrix
59
101.78
Block Recall
59
105.03*
Odd One Out
59
102. 15
Spatial Span
59
100.44
A-NWR
56
90.96*
NWR
59
99.85
TONI-3
56
102.80

SD

Range

18.31
12.37
12.86
10.45
15.85
10.88
15.56
12.01
17.87
16.41
12.89

74 - 160
58 - 125
77 - 131
86 - 128
69 - 147
78 - 129
73 - 151
68 - 122
46 - 119
64 - 125
78 - 140
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Note. AWMA = the Automated Working Memory Assessment; A-NWR = Arabic-Nonword
Repetition; NWR = Nonword Repetition; TONI-3 = The Test of Non-Verbal Intelligence.
*p < .05.
Experience-based Predictors of Performance
The final set of analyses determined which of the demographic variables best predicted
ELLs’ performance on the Arabic L1 and English L2 languages measures and cognitive
measures. Separate linear regressions were completed on the Arabic measures (the receptive and
expressive vocabulary subtests of the AREVT, ALT, and Single Word Reading Task), with the
following demographic variables entered as predictors: age in months (months of exposure to
Arabic), richness of the Arabic environment outside school, current use patterns of Arabic during
waking hours in a typical week, and maternal education. For the English language measures
(EVT, PPVT, CLS, SWE, and PDE), the demographic variables included as predictors were the
following: age in months, richness of the English environment outside school, current use
patterns of English during waking hours in a typical week, age of first exposure to English in
months, months of exposure to English, and maternal education. For the cognitive measures, all
the demographic variables entered as predictors on the Arabic and English measures were
entered.
A stepwise multiple-regression method was used to find the best fitting model that
accounted for variation in each task’s raw scores using separate models. As a first step, we
examined correlations between the independent variables in each model, as strong correlations
between the predictor variables could cause collinearity effect in the models. The correlation
between age of first exposure to English in months and months of exposure to English was
strong in magnitude, with r =-.84 (p<.001). As a result, we removed months of exposure to
English, but not age of first exposure to English in months, from the regression models.

77
Following this, there were no independent variables correlated above .5. In addition, as Variance
Inflation Factor (VIF) is common multicollinearity diagnostic, VIFs were calculated to measure
the correlation among the independent variables. VIF values ranged from 1.0 to 1.3 in all cases,
indicating no multicollinearity problems were present in the model. According to Mendenhall
and Sincich (1996), VIF values greater than 10 indicate multicollinearity problems.
Table 6 summarizes the results of the stepwise regression models for the Arabic language
measures. Age in months (months of exposure to Arabic) and richness of the Arabic environment
outside school were the two variables that made a significant contribution to the models in all of
the Arabic language tasks, with age in months explaining more variance as the strongest
standardized beta coefficients were for age in months for all of the Arabic language measures.
Table 7 summarizes the results of the stepwise regression models for the English
language measures. Age of first exposure to English in months, age in months, and richness of
the English environment outside school were the three variables that made significant
contributions to the models for the vocabulary measures (EVT and PPVT). Richness of the
English environment outside school was the only variable that made a significant contribution to
the models in the oral language measure (CLS). Age in months and maternal education were the
two variables that made a significant contribution to the models in the SWE. Finally, age in
months, richness of the English environment outside school, and maternal education were the
three variables that made a significant contribution to the models in the PDE.
Table 8 summarizes the results of the stepwise regression models for the cognitive
measures. Age explained significant variance for all cognitive measures. In addition, current use
patterns of Arabic explained variance in the model for Digit Recall, age of first exposure to
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English in months made a significant contribution to the model for the nonverbal intelligence
test.
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Table 6
Stepwise regression models results for Arabic language measures
Task
Factors
Unstandardized B
coefficients Standardized
t
Coefficients
Adj. R2
St.error
Beta
Sig.
AREVT
Age
.45
.04
.88
9.93
<.001
.69
(Receptive)
Rich env.
.24
.09
.22
2.49
<0.05
AREVT
Age
.37
.05
.75
6.83
<.001
.52
(Expressive)
Rich env.
.42
.11
.40
3.63
=.001
ALT
Age
1.22
.42
.42
2.90
=.006
.16
Rich env.
2.14
.91
.34
2.34
<0.05
Single Word
Age
.80
.10
.80
7.62
<.001
.57
Reading
Rich env.
.80
.22
.36
3.51
=.001
AREVT = the Arabic Receptive-Expressive Vocabulary Test; ALST = the Arabic Language Screening Test; and ALT = the Arabic
Language Test. Age = age in months (months of exposure to Arabic); and Rich env. = richness of the Arabic environment outside
school.

Table 7
Stepwise regression models results for English language measures
Task
Factors
Unstandardized B
coefficients
St.error
EVT
Age of expo.
-.42
.09
Age
.79
.12
Rich env.
.91
.38
PPVT
Age
1.25
.16
Rich env.
1.82
.48
Age of expo.
-.39
.11
CLS
Rich env.
.91
.32
SWE
Age
1.19
.13
Maternal edu.
-7.74
2.81
PDE
Age
.74
.10

Standardized
Beta
-.47
.57
.24
.67
.36
-.31
.43
.79
-.24
.71

t
-4.60
6.22
2.38
7.83
3.80
-3.36
2.83
8.97
-2.75
6.99

Coefficients
Sig.
<.001
<.001
<0.05
<.001
=.001
=.002
=.008
<.001
=.009
<.001

Adj. R2
.68

.73

.16
.66
.59
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Rich env.
.77
.29
.27
2.62
<0.05
Maternal edu.
-5.06
2.28
-.22
-2.21
<0.05
EVT-2 = the Expressive Vocabulary Test; PPVT-4 = the Peabody Picture Vocabulary Test; CLS = Composite Language Score of
the Clinical Evaluation of Language Fundamentals; SR = Sentence Recall; SWE = the Sight Word Reading Efficiency; PDE = the
Phoneme Decoding Efficiency. Age = age in months; Rich env. = richness of the English environment outside school; Age of expo.
= age of first exposure to English in months; and Maternal edu. = maternal education.

Table 8
Stepwise regression models results for cognitive measures
Task
Factors
Unstandardized coefficients Standardized
t
Coefficients
Adj. R2
B
St.error
Beta
Sig.
AWMA:
Digit Recall
Age
.18
.04
.51
4.44
<.001
.45
Current use
-.12
.03
-.37
-3.21
=.003
(Arabic)
Word Recall
Age
.12
.03
.49
3.71
=.001
.23
Counting Recall
Age
.19
.03
.62
5.22
<.001
.38
Backwards digit Recall Age
.11
.03
.46
3.41
=.001
.20
Dot Matrix
Age
.19
.03
.62
5.23
<.001
.38
Block Recall
Age
.14
.03
.57
4.50
<.001
.31
Odd One Out
Age
.11
.04
.36
2.54
=.015
.11
Spatial Span
Age
.18
.03
.62
5.15
<.001
.37
A-NWR
Age
.18
.08
.32
2.16
<0.05
.08
TONI-3
Age
.19
.06
.43
3.26
=.002
.31
Age of expo.
-.09
.04
-.29
-2.23
<0.05
(English)
Note. AWMA = the Automated Working Memory Assessment; A-NWR = Arabic-Nonword Repetition; TONI-3 = The Test of NonVerbal Intelligence. Age = age in months; Current use (Arabic) = current use patterns of Arabic during waking hours in a typical
week; Age of expo. (English) = age of first exposure to English in months.
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Discussion
The purpose of this study was to investigate ELLs’ performance on linguistic measures (Arabic
L1 and English L2) and cognitive measures relative to age-level expectations for monolingual
speakers. The study also investigated the influence of a number of relevant experiential factors
on ELLs’ performance. Results of this study revealed that ELLs scored significantly lower than
age-level expectations on the Arabic/English vocabulary and language tasks, and on the Arabic
but not English reading tasks. ELLs demonstrated significantly higher performance on the
English word and nonword reading tasks relative to normative data. Age and richness of
environment were the two factors that consistently explained variance in the ELLs’ performance
in L1 Arabic. Among English language tasks, however, each language task had different factors
that contributed to the ELLs’ performance depending on the task. In general, age, richness of
environment, and age of first exposure were the three informative predictors that explained
ELLs’ performance variance on the majority of the English language tasks. With regards to the
immediate measures, ELLs scored at age-level expectations on the short-term and working
memory and nonverbal intelligence tasks with the exception of the Arabic nonword repetition
task. ELLs had significantly lower standardized scores on the Arabic nonword repetition task
compared to the standardized mean scores of the monolingual group. Interestingly, the ELLs’
scores were significantly higher on two number-based verbal working memory measures, and
one visuospatial short-term memory task. Moreover, age alone was the variable that consistently
contributed to the ELLs’ performance on all of the cognitive measures.
In this study, Arabic(L1)-English(L2) ELLs’ scores were lower than age-expectations
based on standardized scores on knowledge-based language measures in both of their spoken
languages. The finding of significantly lower standardized scores for the ELLs on Arabic and
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English knowledge-based language tasks is consistent with many previous studies (e.g., Paradis,
2005; Paradis, Rice, Crago, & Marquis, 2008). Although one interpretation of significantly low
language scores could be that a language learning deficit is present, there is reason to be cautious
of such an interpretation in the case of ELLs. ELLs’ performance on knowledge-based measures
is strongly influenced by ELLs’ acquired skills and experience with the target language (Jia,
2003; Jia & Fuse, 2007; Paradis, 2008). As a result, ELLs are at a disadvantage when compared
to monolingual groups on knowledge-based measures such as those employed to estimate
language abilities in the present study (Paradis et al., 2011). This suggestion is supported by the
results of age-appropriate English nonword repetition by the ELL group in the present study.
Nonword repetition has been found to discriminate on the basis of language impairment
(Archibald & Gathercole, 2006a; Dollaghan & Campbell, 1998b), but not socioeconomic status
(Campbell, Dollaghan, Needleman, & Janoksy, 1997), previous preschool experience (Campbell
et al., 1997; Ellis Weismer et al., 2000), or bilingual status (Paradis et al., 2013). Consequently,
nonword repetition has been suggested to be a less biased measure of language learning potential
than knowledge-based language measures (Paradis et al. 2013). For the present findings, then,
the age-appropriate nonword repetition scores might reflect unimpaired language learning
potential in the ELL group despite scores in the deficit range on the knowledge-based language
tests.
The ELLs showed comparable or higher than expected performance on the English word
and nonword reading tasks, but lower than expected scores on the Arabic word reading task. It is
possible that this pattern reflects a bilingual advantage, at least for the language of instruction.
These findings may add to the growing evidence of a phonological awareness benefit from
learning two different phonological systems (Kang, 2012; Marinova-Todd, Zhao, & Bernhardt,

83
2010; Oller et al., 2007). That is, ELLs’ who are exposed to two phonologically different
language systems may be at some advantage on phonological tasks (e.g., Kang, 2012; MarinovaTodd et al., 2010) especially when the language of testing is the same as the child’s language of
literacy instruction (Bialystok et al., 2003; Oller et al., 2007). In addition, the results suggest that
English word and nonword reading tasks may be less sensitive to difference in language
experience than traditional knowledge-based measures such as standardized measures of
language and vocabulary. The significantly higher performance of ELLs on the English nonword
reading task but not on the English word reading task is difficult to interpret. One possible
explanation comes from the dual route theory (Coltheart, Curtis, Atkins, & Haller, 1993), which
holds that words are read through a rapid memory route or a phonological decoding route.
Nonwords are not represented in the child’s lexicon, and as such, reading nonwords relies more
heavily on phonological skills whereas high frequency words may be recalled through the rapid
recognition route (Hagiliassis, Pratt, & Johnston, 2006). Given that ELLs may have better
phonological skills to support phonological decoding, higher scores on the nonword reading task
may be expected.
On all of the cognitive measures except the Arabic nonword repetition task, ELLs scored
at or above age-level expectations. These results are consistent with previous evidence
suggesting that measures of cognitive abilities in ELLs are less sensitive to difference in
language experience than knowledge-based measures (Cockcroft, 2016; Engel de Abreu et al.,
2013). Moreover, the present study’s finding regarding the reduced performance of ELLs on
Arabic nonword repetition but not in English nonword repetition adds to the growing evidence
indicating that ELLs’ performance on nonword repetition is affected by their previous sublexical
phonological knowledge and experience in the target language (Thorn & Gathercole, 1999;
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Kohnert et al., 2006; Windsor et al., 2010). That is, ELLs’ performance on nonword repetition
has been found to be highly affected by language-specific knowledge (Thorn & Gathercole,
1999). ELLs’ better performance on English nonword repetition may have been affected by their
relative strengths in English language-specific knowledge. In addition, as English is supported
through schooling, ELLs may be exposed more frequently to lexical and sublexical analysis in
English than in their L1 language.
Finally, the finding that ELLs scored significantly higher on two number-based verbal
working memory measures and one visuospatial short-term memory task is consistent with
previous evidence suggesting that bilingual children may be at some advantage on working
memory abilities (Bialystok et al., 2004). However, comparing bilingual advantage in working
memory abilities across studies is complicated by the fact that studies have used different tasks
perhaps differing in the underlying cognitive processes (Engel de Abreu, 2011). Moreover, it is
not clear why ELLs in this study demonstrated an advantage in these specific subtests but not on
other subtests that may share the same underlying processes. It would appear that considerable
work is needed to gain a better understanding of the ELLs’ advantage on working memory
abilities.
Regarding the results of the stepwise multiple-regression analyses, age and richness of
environment were identified as the two factors that consistently contributed to the ELLs’
performance in L1 Arabic. In fact, these results are not particularly surprising. In the present
ELL sample, all children had been learning Arabic from birth, and so their age reflected their
duration of exposure to Arabic. A large body of research indicates that age of exposure, or the
amount of time that the child has been learning the target language, is a significant predictor of
language performance (e.g., Hammer et al., 2012). Although significant, the richness of the
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Arabic environment explained less variance than age of exposure in Arabic language
performance in the ELL group, a finding consistent with previous research (Paradis, 2011).
Among English language tasks, however, each language task had different factors that
contributed to the ELLs’ performance depending on the task. In general, age, richness of
environment, and age of first exposure were the three informative predictors that contributed to
ELLs’ performance on the majority of the English language tasks. Unlike age in Arabic L1 that
reflects the age of exposure to Arabic, age and exposure to English L2 are more independent of
each other. The finding demonstrates that ELLs’ performance on the majority of the English
language tasks improves with age. In addition, age of first exposure to English was the most
informative predictor that contributed to the model of the expressive vocabulary test, but it
contributed less to the model of receptive vocabulary measures. That is, early age of first
exposure to English has more predictive value on the ELLs’ performance on the expressive
vocabulary test, whereas age in months and richness of English environment outside school had
more predictive value on ELLs’ performance on the receptive vocabulary test. It could be that
early age of first exposure reflects the depth of experience related to expressive vocabulary,
whereas richness of English environment influences breadth of knowledge and is related more to
receptive vocabulary. Another interesting result in the present study was that there was an
inverse relationship between mother’s level of education and ELLs’ performance on the English
reading tasks. This finding is difficult to interpret but may be related to the low variability
observed in our maternal education scale. Finally, it should be noted that current language use
was found to be a significant predictor of ELLs’ performance on language in some other studies
(Bedore et al., 2012); however, our findings show that current use patterns of Arabic/English did
not account significantly for variation in any task of the Arabic L1 and English L2. The
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inconsistent results among studies may be related to the different tasks that have been used, and
the differences in the populations that have been studied.
Finally, among cognitive tasks, age was the variable that explained more variance in the
ELLs’ performance in all of the cognitive measures, and age alone was the variable that made
significant contributions to the models for the majority of the cognitive measures. A large body
of research findings indicate that a child’s performance is expected to increase with age in
cognitive tasks such as tasks that measure phonological short-term memory capacity (e.g., Case,
Kurland, & Goldberg, 1982). Interestingly, a possible explanation for the overall results of the
cognitive measures is that, unlike knowledge-based measures, cognitive measures were relatively
minimally impacted by language experiences. Therefore, cognitive measures may provide an
accurate indication of ELLs’ language learning potential. Another interesting aspect of the
cognitive measures in this study was the inverse relationship between the current use patterns of
Arabic during waking hours in a typical week and ELLs’ performance on the Digit Recall subtest
of AWMA, and between age of first exposure to English and ELLs’ performance on The Test of
Non-Verbal Intelligence. These findings are difficult to interpret, and further investigation of the
bilingual experience effects on the cognitive measures in this population would help to clarify
this relationship. However, a possible explanation regarding the inverse relationship between the
current use patterns of Arabic during waking hours in a typical week and ELLs’ performance on
the Digit Recall subtest of the AWMA is that more experience with English may lead to a better
performance on the recall of English number words, as the majority of the ELLs in this study
preferred to do the task in English. Moreover, a possible explanation of the relationship between
age of first exposure to English and ELLs’ performance on The Test of Non-Verbal Intelligence
is that performance on such tasks may be affected by the ELLs’ cultural experiences.
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Study Limitation
Information about the Arabic colloquial dialects of ELLs was unavailable. Certainly, as
Arabic-speaking children use the colloquial dialect in their daily oral communication, language
assessment measures should address the acquisition of the colloquial dialect (Al-Tamimi, 2011).
Unfortunately, there are no available assessment measures in the majority of Arabic colloquial
dialects. In the present study, examiners matched the dialectical variations to the child’s spoken
output and accepted as correct commonly observed variations. It may be that future studies will
assess the impact of dialectical variations in more detail.
Conclusion and Future Direction
The main objective of this study was to determine ELLs’ performance on linguistic and
cognitive measures relative to age-level expectations for monolingual speakers. In this study, 59
unselected children aged 6 to 9 years old, whose L1 was Arabic and who had been learning
English as the language of instruction (English L2) in Canada, completed a battery of linguistic
tests of vocabulary, language, and reading in both languages (Arabic L1 and English L2), and
cognitive measures of short-term and working memory, and non-verbal intelligence.
Significantly lower standardized scores were observed for ELLs as compared to the standardized
mean scores of Arabic/English monolinguals on all the Arabic/English language tasks except on
the single word reading tasks in the children’s L2, or the language of literacy instruction. In
comparison to the language measures, ELLs scored at or above age-level expectations on the
cognitive measures of working memory and nonverbal intelligence except on the nonword
repetition task in the children’s L1. This study shows that employing different measures of
language and cognition might result in differing performance among ELLs. That is, ELLs’
standard scores varied among their Arabic L1 and English L2, as well as among different
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language abilities relative to age-level expectations for monolingual speakers of each language.
The results suggested that cognitive measures were relatively independent of language
experiences and may provide an accurate indication of ELLs’ language learning potential. In
addition, the main finding of this study suggested that careful choice among tasks is required to
ensure a better understanding of the current level of language knowledge in ELLs.
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Chapter 42
Linguistic and Cognitive Factors Sensitive to Language Performance Differences in
Arabic-Speaking English Language Learners (ELLs) Compared to Children with
Developmental Language Disorder (DLD)

The number of English Language Learners (ELLs), or children whose first language (L1)
is not English and who attend schools taught in English, is significantly increasing in Canada
(Paradis et al., 2010) and the United States (Goldstein, 2004). Identifying children with language
impairment (LI) in culturally and linguistically diverse communities, such as in the United States
and Canada, is challenging. A large body of research indicates that English traditional
assessment tools are not sensitive in identifying language impairment among ELLs who are in
the process of learning English as a second language (e.g., Paradis, 2005). Many studies have
found that knowledge-based assessment tools such as English standardized tests of language tap
existing language knowledge and experience and may not distinguish those with a developmental
language impairment from ELLs who have more limited language knowledge than their
monolingual peers (Chu & Flores, 2011; Sandberg & Reschly, 2011). On the other hand,
processing-dependent measures probing the abilities supporting language learning may be less
dependent on ELLs’ linguistic knowledge. Recent studies have investigated the utility of
processing-dependent tasks such as measures of verbal short-term memory in distinguishing
ELLs from children with underlying language impairment (Kohnert et al., 2006; Paradis et al.,
2013). The purpose of the current study is to examine whether assessing ELLs in their L1 or
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native language can provide meaningful information to inform diagnostic decisions. Of further
interest was to determine whether the tests of verbal short-term and working memory
differentiate ELLs from children with underlying language impairment.
Children with significant limitations in their language ability despite otherwise typical
neurological and socioemotional development, as well as average educational and experiential
opportunities are referred to as children with Developmental Language Disorder (DLD; also
known as Specific Language Impairment; Bishop et al., 2016; Leonard, 2014). The language
deficits in children with DLD can affect all areas of language (Stothard, Snowling, Bishop,
Chipchase, & Kaplan, 1998). Although the profile of language deficits can be unique for each
child with DLD, lexical, morphosyntactic, and to a lesser extent, pragmatic development are all
expected to be impaired in children with DLD. Grammatical deficits, in particular, have been
described as a hallmark deficit in DLD (Leonard et al., 1997). To identify children with DLD,
speech-language pathologists (SLPs) commonly use norm-referenced standardized tests that
have been normed with a monolingual population. In many research studies, DLD is diagnosed
when two or more composite scores more than 1.25 SDs below the standardized mean are
achieved based on five norm-referenced standardized tests of receptive and expressive language,
in three domains of language (vocabulary, grammar, and narration) (Bishop et al., 2016; Tomblin
et al., 1996).
Another group of children who may appear to have weak language skills at school is
English Language Learners (ELLs), that is, those children who are receiving instruction in their
second language (L2 English) or in a language other than their minority first language (L1).
Research suggests that it can take 4 or 5 years for ELLs to gain English proficiency comparable
to their monolingual peers (Hakuta et al., 2000). According to Paradis (2010), there is
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considerable overlap in the linguistic features between typically developing ELLs (TD ELLs)
who are in the early stage of developing their L2 (within the first two years in particular) and
monolingual children with DLD, as both groups tend to have errors in vocabulary choice and
grammatical morphemes (Tabors, 2008). Further, receiving instruction in English can also
impact ELLs’ L1 learning. Minority L1 children often receive minimal community support in
their L1, and the opportunities to hear and use their L1 is diminished once they start schooling
(Anderson, 2012; Paradis et al., 2010). As proficiency in ELLs’ L2 grows, ELLs’ skills in L1
often do not develop further or even reduce and diminish across time, a phenomenon termed L1
incomplete acquisition or L1 loss (Anderson, 2012; Paradis, 2010). L1 loss impacts lexical and
grammatical systems (Anderson, 2012), two areas of language affected by DLD as described
above.
As a result of being in the early stages of English acquisition and potential L1 loss, ELLs
may have weak language skills in each of the languages they are learning, which poses
challenges when concerns regarding language development and language learning arise. Several
studies report that SLPs commonly use English norm-referenced standardized tests in order to
assess ELLs’ linguistic abilities (Caesar & Kohler, 2007; Gillam et al., 2013). Recent evidence
suggests that administering knowledge-based assessment tools such as English standardized
language tests and interpreting scores based on monolingual norms may lead to over-diagnosis of
language impairment among ELLs (Donovan & Cross, 2002; Gutiérrez-Clellen, 1996; Klingner
& Artiles, 2003). That is, linguistic measures tap existing linguistic knowledge, which, in ELLs,
is influenced by their limited English language knowledge and experiences (Campbell,
Dollaghan, Needleman, & Janosky, 1997). As an alternative to English testing of ELLs, some
researchers have suggested that conducting assessments in ELLs’ L1 or native language can
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provide meaningful information regarding ELLs’ language abilities (Chu & Flores, 2011;
Wagner et al., 2005). Even assessing ELLs in their minority L1, however, may not be the best
assessment approach to understanding the child’s language skills. As will be shown below, ELLs
tend to perform in a range similar to that of monolingual children with language impairment on
knowledge-based measures of vocabulary and grammar leading to confusion as to whether the
poor ELL scores are due to inexperience or impaired skills.
Vocabulary tests are commonly used by SLPs to assess language learning ability in
children (Lezak, Howieson, & Loring, 2004). For ELLs, however, lexical-semantic knowledge is
often distributed across languages with, for example, some vocabulary items being experienced
mostly at school in English and other vocabulary items experienced mostly at home in the child’s
L1 (Gollan et al., 2008; Pearson et al., 1993; Umbel et al., 1992). The lower frequency of
exposure and practice for individual words may result in weaker links between semantic and
phonological representations in ELLs (Gollan et al., 2008). As a result, even TD ELLs have been
found to score below their monolingual peers on vocabulary measures in both English (e.g.,
Bialystok, Luk, Peets, & Yang, 2010) and their L1 (Jackson, Schatschneider, & Leacox, 2014).
Indeed, on single language vocabulary measures, TD ELLs often show performance comparable
to monolingual children with language impairment (Umbel, Pearson, Fernandez, & Oller, 1992;
Windsor & Kohnert, 2004). Therefore, using standardized vocabulary tests, which are affected
by the amount of exposure to the two languages, may not reflect the full range of ELLs’
vocabulary knowledge (Pearson et al., 1993). As a result, assessing single-language vocabulary
knowledge in ELLs can increase the risk of overidentification of language impairment (Kohnert,
2010), even when testing is done in the child’s stronger language (Kan & Kohnert, 2005).
Completing assessments in each language to which the child has been exposed and considering
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the ‘sum’ of lexical-semantic knowledge across both languages holds potential (Peña, Bedore, &
Kester, 2016). However, given the diverse first-language background of ELLs, such an approach
would place high demands on test development (Paradis et al., 2013).
Several studies have examined the utility of grammatical language tasks in discerning TD
ELLs from monolingual children with DLD. For example, Paradis (2005) compared the accuracy
of verb morphology in monolingual children with DLD and TD ELLs from multiple background
languages in both spontaneous and elicited speech. The findings indicated that TD ELLs and
monolingual children with DLD did not differ in the accuracy rate and error pattern of various
grammatical morphemes, including: third person singular [-s], past tense [-ed], irregular past
tense, BE as a copula and auxiliary verb, DO as an auxiliary verb, progressive [-ing],
prepositions in and on, plural [-s], and determiners a and the. Similarly, Paradis, Rice, Crago,
and Marquis, (2008) found significant overlap in the accuracy of verb morphology in TD ELLs
and monolingual children with DLD. It is clear that ELLs’ performance on grammatical
morphemes is affected by ELLs’ limited knowledge and experience with the target language. As
ELLs are in the process of developing their morphosyntax, considerable overlap in the linguistic
features between ELLs and monolingual children with DLD would be expected.
Although ELLs have been found to have weak vocabulary and grammatical skills
possibly in both their L1 and L2, one language domain that may be positively impacted by
bilingual learning is phonology. Phonological skills may benefit from cross-linguistic transfer,
that is, phonological knowledge acquired in one language may support the learning of the
phonological system of a newly acquired language (Chitiri et al., 1992; Wade-Woolley & Geva,
2000), especially when the phonological systems of the two language overlap (Gottardo, Yan,
Siegel, & Wade-Woolley, 2001; Lindsey, Manis, & Bailey, 2003). One phonological skill
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important to school learning is phonological awareness, the ability to manipulate sounds in the
language. In particular, phonological awareness in early years is highly predictive of later word
reading skills (Lafrance & Gottardo, 2005). Basic word reading tasks tap phonological awareness
skills, and may be a less-biased linguistic measure for ELLs (Oller, Pearson, & Cobo-Lewis,
2007; Paradis, Genesee, & Crago, 2011). Indeed, bilingual children have been found to perform
as well as monolingual children on basic word-reading and phonological awareness tasks. For
example, Oller et al. (2007) found that TD ELLs do not differ from their TD monolingual peers
on measures of basic word-decoding, especially when the language of testing is the same as the
child’s language of literacy instruction. In addition, Bialystok et al. (2003) found that bilingual
children have at least equivalent performance when compared to their monolingual peers on
phonological awareness. It should be noted that the cross-language influences of phonological
awareness skills are most evident during the early stages of L2 development. However, in later
stages of L2 development, more advanced oral language skills are necessary for reading
achievement (Genesee et al., 2005). Moreover, well-developed phonics knowledge, such as
knowledge of all phonemic elements and the phonemic-graphemic mapping that is essential for
reading, are required to enhance cross-linguistic transfer (Oller et al., 2007). Nevertheless,
measures of phonological processing skills hold promise for discriminating ELLs from those
with DLD.
Given the need for effective language assessments of ELLs, attention has turned to the
use of processing-dependent measures that are known to be highly sensitive to the language
abilities that differentiate monolingual groups with and without language impairment.
Investigations of the cognitive processes that underpin some of the language learning difficulties
in children with DLD have implicated deficits in general cognitive processes such as processing
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speed, temporal integration, and working memory (Miller et al., 2001; Windsor & Kohnert,
2004). However, deficits in immediate memory, in particular, have been reported consistently in
children with DLD (Archibald & Gathercole, 2006b; Ellis Weismer, 1996; Montgomery, 1995,
2000). As might be expected, considerable research attention has focused on processingdependent measures, with the idea that such tasks may be less dependent on ELLs’ linguistic
knowledge and, therefore, directly tap abilities underlying language learning (Kohnert et al.,
2006; Paradis et al., 2013). Focusing on processing-dependent measures may then help
discriminate between ELLs with and without language impairment.
A number of studies have reported deficits in two aspects of immediate memory in DLD:
verbal short-term memory and working memory (Archibald & Gathercole, 2006b; Henry et al.,
2012). Short-term memory tasks engage temporary storage; verbal versions generally impose
serial recall of words, letters or digits, whereas visuospatial versions impose storage of visual
patterns or sequences of movement (Baddeley, 2000; Conway et al., 2005). Verbal short-term
memory has been found to be a key indicator of new word learning (Majerus et al., 2006;
Masoura & Gathercole, 2005), and vocabulary acquisition (Gathercole, Willis, Emslie, &
Baddeley, 1992; Gathercole et al., 1992). Working memory tasks, on the other hand, impose
processing demands in addition to storage, and are generally assessed by complex memory span
paradigms (Engel de Abreu, 2011). Examples of verbal complex span tasks are counting recall
and backwards digit recall, in which a participant recalls numbers after counting or reversing the
order, respectively. Examples of corresponding visuospatial tasks involve recalling locations or
orientations after identifying a different shape or mentally rotating an image, respectively
(Alloway et al., 2009). Working memory has been associated with complex cognitive activities,
such as language comprehension and word decoding (Cain et al., 2004; Engel de Abreu &
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Gathercole, 2012). It should be noted that previous research has reported comparable
performance between monolingual children with DLD and TD peers on visuospatial short-term
and working memory measures (e.g., Archibald & Gathercole, 2006b) suggesting that DLD
deficits in immediate memory primarily involves the verbal domain (Archibald & Gathercole,
2006b).
Given that short-term and working memory measures emphasize the storage and
processing of new information (Engel de Abreu et al., 2013), the influence of previous
knowledge has been considered to be minimal. It has been suggested that processing-dependent
measures such as verbal short-term memory and working memory measures may pose similar
challenges and be equally familiar (or unfamiliar) to all children, regardless of the language they
speak (Engel de Abreu & Gathercole, 2012). It should be noted that the majority of research
comparing ELLs with monolingual children with DLD on processing-dependent measures have
focused on nonword repetition measures, a task involving the immediate recall of made up or
nonsense words and considered to tap verbal short-term memory. Given that the phonological
forms of the nonwords are novel to all participants, this task is expected to minimize the role of
prior language knowledge and experience. Accumulated evidence from ELL studies, however,
shows that even previous sublexical phonological knowledge and experience can influence
children’s performance. For example, Kohnert and colleagues (Kohnert et al., 2006; Windsor et
al., 2010) found that the performance of TD ELLs and monolingual English-speakers with
language impairment did not differ on English nonword repetition tasks. Although nonword
repetition tasks are considered a less biased form of assessment than knowledge-based measures
(Paradis et al., 2013), nonword repetition does not completely eliminate the effect of children’s
experience with the target language (Kohnert et al., 2006).
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To the best of our knowledge, there are no studies comparing ELLs with monolingual
children with DLD on verbal complex memory measures. Evidence from research on typically
developing individuals, however, indicate that using such tasks may minimize the role of
linguistic knowledge and experiences in the ELL population. Indeed, equivalent performances
have been reported for bilingual children when compared to monolingual peers in working
memory measures (Cockcroft, 2016; Engel de Abreu, 2011; Engel de Abreu et al., 2013). In fact,
other studies have reported better working memory abilities in bilingual children compared to
their monolingual peers (e.g., Bialystok, Craik, Klein, & Viswanathan, 2004). It has been
suggested that the constant management of the two language systems in the bilingual mind may
enhance executive functions such as working memory (Bialystok, 2001). According to Engel de
Abreu (2011), the mixed findings regarding the bilingual advantage on working memory tasks
across studies might arise from the fact that studies have used different tasks, which may
additionally probe different underlying cognitive processes.
Importantly, the nature of the stimuli and the type of underlying cognitive processing that
might be involved in different verbal short-term and working memory tasks is another factor that
may account for the considerable differences observed in the ELLs’ performance. That is,
evidence from research on typically developing individuals indicates that verbal short-term and
working memory involving highly familiar lexical stimuli may minimize the role of linguistic
knowledge and experiences in ELLs. For example, Engel de Abreu et al. (2013) reported an
advantage for monolingual over bilingual children on the nonword repetition task, but not on
number-based verbal short-term and working memory measures. According to Engel de Abreu et
al. (2013), as the number-based measures involve recall of highly familiar lexical stimuli, such
tasks are considered to be equally familiar to all children and are generally acquired at an early
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age. As a result, children’s performance on these tasks are less affected by verbal long-term
memory. This finding suggests that short-term and working memory tasks involving recall of
highly familiar verbal materials such as number words may be an effective assessment tool that
reduces assessment bias in the ELL population.
It should be noted that in any consideration of bilingual development, the specific
languages being learned must be considered. The present study was concerned with the
development of Arabic (L1) – English (L2) learners. Arabic is a Semitic language with a
nonconcatenative morphology. The morphology, phonology, and orthography of Semitic
languages are distinct from Indo-European languages such as English. Arabic has 28 consonants
and 6 vowels. Arabic is a root and pattern language with complex interaction between syntax,
morphology and phonology. Word roots mostly consist of three consonants that represent the
lexical meaning (CCC; triliteral root; Beeston, 1970), and the pattern is primarily composed of
vowels inserted between the root consonants. The roots carry a semantic meaning shared to
various degrees by the derivative words associated with the same root (Bakalla, 1979).
Moreover, the verbal inflection system of Arabic is relatively rich. Verbs are morphologically
inflected for tense, and mood, and the verb should agree with the subject for aspects of person
(first, second, and third), number (singular, dual, and plural), and gender (feminine and
masculine) (Bakalla, 1979). Arabic is a transparent language, meaning it has a one-to-one
relation between graphemes and phonemes. Interestingly, findings from a study that examined
L1 and L2 reading skills in Arabic-speaking ELLs who were taught to read and write in Arabic
and English found that phonological transfer can occur even between these two phonologically
and orthographically distinct languages (Abu-Rabia & Siegel, 2002). However, it should be
noted that only a few studies have focused on Arabic – English bilinguals, especially in regards
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to their performance in relation to Arabic children with language impairments. Comparing
Arabic – English bilinguals to Arabic children with language impairments is important in order
to examine whether or not the well-established pattern of similar performance across these
groups can occur in knowledge-based measures as compared to processing measures.
The present study compared the linguistic and cognitive performance of Arabic-speaking
children (ELLs) to two monolingual peer groups: 1) typically developing Arabic-speaking
children (A-TD), and 2) Arabic-speaking children with DLD (A-DLD). As the majority of the
studies that use knowledge-based assessment tools have focused on assessing ELLs on their
second language (English) (Paradis et al., 2013), it is relevant for clinical practice to examine
whether conducting assessments in ELLs’ L1 or native language can provide meaningful
information to inform diagnostic decisions about ELLs. Moreover, given the shortcomings of
knowledge-based measures in differentiating the language performance profiles of children with
DLD and ELL, it is important to examine the diagnostic power of verbal short-term and working
memory measures in differentiating ELLs from children with underlying language impairment.
A bias in favour of the A-TD group was expected for the L1 Arabic measures of vocabulary and
general language, and further, these knowledge-dependent language measures were not expected
to differentiate the ELL and A-DLD groups. Performance on a basic word reading task, however,
was expected to reveal a potential phonological strength in the ELL group relative to the A-DLD
group, and potentially the A-TD group as well. For the processing-dependent immediate memory
tasks, at least equivalent performance by ELL and A-TD groups was expected, and higher scores
by the ELL than A-DLD groups. However, this latter predication was expected to be modified by
the verbal demands of the task such that tasks with higher verbal demands (e.g., nonword
repetition) would be less likely to differentiate the three groups than those with low verbal
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demands (e.g., digit recall) or no verbal demands (e.g., visuospatial short-term or working
memory tasks).
Methods
Participants
There were 480 children (Mage=7;9, SD=1.12; 187 males) participating in three groups in
this study: (a) 59 unselected ELLs whose L1 was Arabic and who were learning English as the
language of instruction (English L2) in Canada (Mage=7;11, SD=1.16; 29 males), (b) 369
typically developing monolingual Arabic-speaking children (A-TD) from Saudi Arabia
(Mage=7;11, SD=1.12; 139 males), and (c) 52 monolingual Arabic-speaking children with DLD
(A-DLD) from Saudi Arabia (Mage=8;4, SD=1.00; 19 males). All the children who participated in
this study ranged from grade 1 to grade 4 (i.e., children 6-9 years of age). Children in the ELL
group were recruited from a school providing instruction in both English and Arabic (n=27), or
from an extra curricular Arabic instruction class for children receiving regular schooling in
English (n=32). All of the ELLs were from homes in which Arabic was the first language.
Children in the Arabic-speaking samples were recruited from 10 schools in Saudi Arabia
(Jeddah) based on a study invitation sent home to all parents of children in the relevant grades.
No group differences were found in sex distribution, χ² (2) = 2.964, p > .05, or age, F (3, 476) =
.608, p > .05.
In order to identify which of the Arabic speaking children to include in the A-DLD
group, the following criteria were applied based on the norms reported for this group in chapter 2
of this thesis: (1) Scores of at least 1 SD below the standardized mean on 2 of 4 language
measures including the 3 subtests of the Arabic Language Test (ALT; Shaalan, 2010) and the
Arabic Picture Vocabulary Test (APVT; Shaalan, 2010), and (2) a standard score not lower than
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86 on the Test of Non-verbal Intelligence (TONI-3; Brown, Sherbenou, & Johnson, 1997). Table
9 provides descriptive statistics for criterion measures for all groups. All of these tests were
included as study measures and are described below. The Arabic measures were chosen to
identify the children with DLD because these measures provide a description of the children’s
performance across receptive and expressive modality and content areas. Information regarding
the children’s expressive and receptive language abilities can promote a more sophisticated
approach to evaluate the children’s general language ability and identify children with DLD
(Stark & Tallal, 1981).

Table 9.
Descriptive statistics for criterion measures for all groups.
ELLs
Measure
Arabic Language Test:
Sentence Comprehension (A)

Participant group
A-TD
M
SD

A-DLD
M
SD

Score

M

SD

RS
SS
RS
SS
RS
SS
RS
SS
RS
SS
RS
SS
RS

19.30
94.86
13.27
98.66
16.50
92.43
25.34
72.09
44.98
79.27
18.23
57.45
70.32

2.89
20.84
3.51
18.87
5.41
25.04
10.86
31.08
11.35
34.17
12.76
22.21
25.95

20.23
101.66
13.85
102
18.77
102.45
35.92
102.52
51.73
101.04
47.64
102.78
102.73

1.87
13.75
2.65
14.14
2.92
13.08
5.18
13.63
3.91
13.52
9.96
13.23
10.72

18.83
88.19
11.44
85.80
15.15
82.65
30.44
82.13
49.10
92.63
34.63
80.26
91.98

2.13
17.70
2.37
12.70
3.33
15.92
4.49
11.22
6.91
21.36
8.29
11.02
13.54

SS
RS

58.43
15.57

32.71
6.39

102.13
12.80

13.34
5.74

84.87
11.29

17
3.54

SS
102.80 12.89
95.66
Note. RS = raw score; SS = standard score (M = 100, SD = 15).

12.61

89.65

10.45

Sentence Comprehension (B)
Expressive Language (A)
Expressive Language (B)
Sentence Repetition (A)
Sentence Repetition (B)
Arabic Picture Vocabulary
Test
Nonverbal intelligence
(TONI-3)

102
Materials and Procedure
All children completed a battery of assessment measures individually in a quiet room in
their school over 4 weekly sessions each of approximately 40 minutes. The battery included
measures of vocabulary, (Arabic Receptive-Expressive Vocabulary Test, AREVT, El-Halees &
Wiig, 1999; Arabic Picture Vocabulary Test, APVT, Shaalan, 2010), language (Arabic Language
Screening Test, ALST, El-Halees & Wiig, 1999; Arabic Language Test, ALT, Shaalan, 2010),
reading (Arabic Word Reading Task), verbal short-term and working memory (Arabic Nonword
Repetition Task, A-NWR, Shaalan, 2010; Automated Working Memory Assessment, AWMA,
Alloway, 2007), and non-verbal intelligence (Test of Non-Verbal Intelligence, TONI-3, (Brown
et al., 1997). The tests were administered in a fixed order so that each individual session
involved the administration of particular tests. In session 1, the AREVT, A-NWR, and ALST
were administered. In session 2, the ALT was administered. Session 3 included the APVT,
TONI-3, and Arabic Word Reading Task. In session 4, the AWMA and other tasks not reported
here for the ELL group were administered. A trained native Arabic speaker tested the children in
the battery of assessment measures. Parents completed a questionnaire at the time of completing
the study consent form.
Vocabulary tests. Two Arabic vocabulary tests were administered, the Arabic ReceptiveExpressive Vocabulary Test (AREVT, El-Halees & Wiig, 1999), and the Arabic Picture
Vocabulary Test (APVT, Shaalan, 2010). In the receptive subtest of the AREVT, the child was
asked to point to a picture corresponding to a given spoken word from a choice of four. In the
expressive AREVT subtest, the child named or described a picture with a single word or phrase.
The total number of correct responses was counted for each subtest with the maximum possible
score dependent on the child’s age for each subtest (6;0 to 6;11: n=40; 7;0 to 7;11: n=45; 8;0 to
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8;1: n=50; 9;0 to 9;11: n=55). In the APVT, which is a measure of receptive vocabulary, the
child was asked to point to a picture corresponding to a given spoken word from a choice of four
pictures with a maximum possible score of 132. High test retest reliability has been reported for
the APVT = .97 (Shaalan, 2014).
Language tests. Two Arabic language tests were administered: the Arabic Language
Screening Test (ALST, El-Halees & Wiig, 1999), and The Arabic Language Test (ALT, Shaalan,
2010). The tests of verbal abilities from the ALST involved spoken responses to 6 items, each
assessing nouns and verbs, adjectives, morphology, understanding sentences, forming sentences,
remembering instructions, and repeating sentences. The majority of subtests were scored with 1
point for each correct response with the exception of Repeating Sentences (2=correct; 1=1-2
errors of omission, addition, or substitution; 0=3 or more errors, or no response), Formulating
Sentences (2=correct sentence; 1=few errors; 0=nonsense or unrelated sentence, or no response),
and Adjectives (1=point correct pointing or correct naming; 0=incorrect pointing or naming, or
no response). The highest possible overall raw score in the Verbal Abilities section was 60.
The Non Verbal Abilities subtest of the ALST consisted of 5 short sections of 5 or 6
items and required verbal responses, including the Missing Part activity, the Matching
Words/Sentences, the Classification by Meaning, the Classification by Group Membership, and
Arranging a Story. The majority of the subtests were scored with 1 point for each correct
response, with the exceptions being the Classification by Group Membership (2=correct pointing
to the related pictures and correct describing of the relationship among the group members;
1=correct pointing or describing; 0=incorrect pointing and describing, or no response) and
Missing Part activity (2=correct pointing and naming; 1=correct pointing or correct naming; 0=
incorrect pointing and naming, or no response). The highest possible overall raw score in the
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Non Verbal Abilities section was 40 with a maximum possible score of 100 for the overall
Arabic Language Screening Test.
For the Arabic Language Test (ALT), the task includes 3 subtests each divided into a
first and second section (Section A and B). In the Sentence Comprehension subtest, the child had
to point to a picture that corresponded to the spoken sentence from a choice of three or four
pictures. In the Expressive Language subtest, the child was given a sentence and was asked to
generate a spoken word or phrase in reference to a picture cue. In the Sentence Repetition
subtest, the child heard an audio recording of sentences spoken by a native, adult male Arabic
speaker and was asked to repeat them. The total number of correct responses was counted for
each subtest, with a maximum possible score of 40 for the Sentence Comprehension subtest
(Section A: n=22; Section B: n=18), and 68 for the Expressive Language subtest (Section A:
n=24; Section B: n=44). The 41 items of the Sentence Repetition subtest were scored on a 4point scale (3=correct; 2=1 error; 1=2-3 errors; 0=4 or more errors, or no response), with a
maximum possible score of 123 (Section A: n=18; Section B: n=23). High test retest reliability
has been reported for the three subtests of the ALT (the Sentence Comprehension Test = .95; the
Expressive Language Test = .95, and the Sentence Repetition Test = .97) (Shaalan, 2014).
Reading efficiency. In the Single Word Reading Task, participants read aloud as many
printed words as possible within 45-seconds (maximum score=104). The stimuli included in the
task were selected from a commonly used single word list taken from a popular reading series in
Lebanon (Oweini & Hazoury, 2010). The 104 Arabic sight words presented became
progressively more difficult based on frequency (beginning with very frequently occurring words
and progressing to less frequently occurring words), and number of syllables (beginning with
one-syllable words and progressing up to six-syllable words). Since standard Arabic text is
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currently written without diacritic marks (Zayyan et al., 2016), which are marks added to the
original Arabic alphabet to modify word pronunciation (Lutf, You, Cheung, & Chen, 2013),
words that could not be pronounced correctly without diacritic marks were not selected for this
task. Moreover, words reflecting the unique properties of Lebanese culture were not selected for
this task. For the AREVT, ALST, and single word reading measures, raw scores were converted
to standard scores based on the normative data available reported in chapter 2 of this thesis.
Short-term and working memory. Eight subtests from the Automated Working Memory
Assessment (AWMA, Alloway, 2007) were administered. Measures of verbal short-term memory
(Digit Recall; Word Recall) required the immediate repetition of numbers or word forms.
Measures of verbal working memory (Counting Recall; Backwards Digit Recall) required the
recall of numbers after counting or reversing the order, respectively. In addition, four
visuospatial short-term and working memory subtests from the AWMA were administered.
Measures of visuospatial short-term memory (Dot Matrix; Block Recall) required the recall of
locations. Measures of visuospatial working memory (Odd One Out; Spatial Span) required the
recall of locations or orientations after identifying a different shape or mentally rotating an
image, respectively. For the two monolingual Arabic groups, the AWMA was administered to
each child using Arabic. For the ELL group, the AWMA was administered to each child using
the child’s preferred language (Arabic or English). Of the participants, 70% preferred English
and 30% preferred Arabic.
One additional verbal short-term memory task was administered, the Arabic Nonword
Repetition Task (A-NWR, Shaalan, 2010). In the A-NWR, the child repeated the nonwords
presented via audio recording of a native, adult male Arabic speaker. Items taken from Shaalan
(2010) consisted of 48 nonwords varying in length (two to three syllables) and cluster type (no
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cluster, medial cluster, final cluster, and medial and final clusters). Each response was scored
online as correct or incorrect by a trained research assistant with a maximum possible score of
48. Raw scores were converted to standard scores based on the Arabic normative data reported in
chapter 2 of this thesis. For all of the subtests of AWMA, and the A-NWR task, raw scores were
converted to standard scores based on the normative data reported in chapter 2.
Nonverbal intelligence. The Test of Non-Verbal Intelligence (TONI-3, Brown,
Sherbenou, & Johnsen, 1997) was administered to measure general nonverbal cognitive abilities.
In the TONI-3, children chose a picture to complete a visual pattern. Raw scores of the TONI-3
were converted to the standard scores based on published test norms.
Parent questionnaire. The parent questionnaire included questions related to maternal
level of education. Parents were asked to check the highest level of education attained by the
child’s mother. The descriptors included some high school, completed high school, some college,
completed college, some university, and completed university. Responses were transposed to a
3-point scale with 1 corresponding to some/completed high school, 2 to some/completed college,
and 3 to some/completed university. By parent report, approximately 80% of mothers had at least
some college or university education in the ELL group. In comparison, approximately 58% of
mothers had at least some college or university education in the two monolingual groups.
In addition, parents in the ELL group only filled out a questionnaire about their child’s
language background (Kaushanskaya et al., 2010). Parents were asked to provide information
related to their child’s language immersion, history, use, and the parent’s rating of their child’s
current language abilities in each language (on a scale from 0 = none to 10 = perfect). All parents
reported that their children acquired Arabic as a first language from birth and began exposure to
English, on average, at the age of 3;3 (SD = 2;0, range = 8 – 96 months). Notably, the parents of
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6 participants did not indicate the time when their child was first exposed to English. As well,
parents rated their child’s current language abilities (speaking and understanding) as very good
for both Arabic: (M = 8.00, SD = 2.03), and in English: (M = 8.00; SD = 2.11). None of the
parents rated their child’s current speaking and understanding abilities 3 (low) or lower in both
Arabic and English languages. In addition, complete data were available for all but 3 children
from the ELL group who did not complete all of the Arabic language tasks.
Results
Arabic Vocabulary, Language, and Reading Measures
Descriptive statistics comprised of the raw and standard scores on for the Arabic
vocabulary, language, and word reading measures for the three groups, ELLs, A-TD, and ADLD, are provided in Table 10. (Subtest scores for the vocabulary and language measures can be
found in Table 9). The performance of the A-DLD and ELL groups were lower than the A-TD
group on all measures whereas the performance of the ELL group was almost comparable to, or
in some cases lower than, the A-DLD group.
Table 10.
Standard and raw scores on all language measures for the ELLs, A-TD, and A-DLD groups.
Participant group
ELLs
A-TD
A-DLD
Measure
Score
M
SD
M
SD
M
SD
Vocabulary (AREVT)
RS*
72.91 15.09
80.00
13.11
81.52
12.01
SS
85.89 21.36 101.23 11.54
91.20
12.84
Language (ALST)
RS
49.38 16.88
63.14
12.12
57.12
11.66
SS
86.16 16.73 101.24 12.74
91.15
13.41
Single Word Reading
RS
16.05 15.37
40.77
16.53
36.40
13.89
SS
65.88 30.94 100.96 14.84
93.21
13.96
Note. RS = raw score; SS = standard score (M = 100, SD = 15). AREVT = the Arabic ReceptiveExpressive Vocabulary Test; ALST = the Arabic Language Screening Test. * The maximum raw
score of AREVT differed across age groups and was dependent on the child’s age.
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A multivariate analysis of variance (MANOVA) was completed to investigate group
differences on the standard score of these language-related measures (AREVT, ALST, and
Single Word Reading). Results revealed a significant group effect, Hotelling’s T, F (6, 942) =
42.54, P < .001, η2p= .213. In addition, all of the univariate group comparisons were significant:
AREVT, F(2,474) = 41.41, p<.001, η2p=.149, ALST, F(2,474) = 39.57, p<.001, η2p=.143, and
Single Word Reading, F(2,474) = 99.39, p<.001, η2p=.295. Pairwise comparisons revealed
significantly lower scores for the ELL and A-DLD groups than the A-TD group on AREVT,
ALST, and Single Word Reading (p <.001). No significant differences were found between the
ELL and A-DLD groups on either the AREVT or ALST (p >.05, all cases). The ELL group,
however, had lower scores than the A-DLD group on the Single Word Reading Task only (p
<.05). It should be noted that in a corresponding ANCOVA with maternal education as a
covariate, the same pattern of results was observed for all the language tasks with one exception:
the ELL group had significantly lower scores than the A-DLD group on the AREVT task (p
<.05), after statistically controlling for the mothers’ level of education.
Verbal Short-term and Working Memory
Table 11 provides descriptive statistics for the raw and standard scores on the verbal
short-term and working memory subtests of AWMA (Digit Recall, Word Recall, Counting
Recall, and Backwards Digit Recall) and the A-NWR task for the three groups, ELLs, A-TD, and
A-DLD. The performance of the A-DLD group was lower than the A-TD and ELL groups on all
measures whereas the performance of the ELL group was similar to, or numerically higher than,
the A-TD group (except on the nonword repetition task, A-NWR).
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Table 11.
Descriptive statistics of the verbal short-term and working memory subtests of AWMA and ANWR task raw and standard scores for the ELL, A-TD, and A-DLD groups.
Participant group
ELLs
A-TD
A-DLD
Measure
Score
M
SD
M
SD
M
SD
Digit Recall
RS
23.09
5.22
21.37
4.08
19.60
3.89
SS
107.64 18.21 101.01 14.70 92.83 14.82
Word Recall
RS
20.23
3.76
19.95
4.20
17.44
5.26
SS
102.63 12.53 101.34 14.06 90.47 17.50
Counting Recall
RS
13.84
4.07
14.15
4.98
13.65
4.71
SS
100.43 12.48 100.61 15.01 95.66 13.78
Backwards Digit Recall
RS
10.07
3.34
9.58
4.40
8.37
4.41
SS
102.77 10.26 100.80 14.84 94.35 14.55
Arabic-Nonword Repetition
RS
34.20
8.62
39.23
6.65
34.81
7.88
SS
90.96
17.87 101.32 13.97 90.61 18.14
Note. RS = raw score; SS = standard score (M = 100, SD = 15).
Results of the multivariate analysis of variance (MANOVA) completed on the standard
scores of the verbal short-term and working memory measures (A-NWR, Digit Recall, Word
Recall, Counting Recall, and Backwards Digit Recall) with group (ELL, A-TD, A-DLD) as a
between-groups factor revealed a significant group effect: Hotelling’s T, F (10, 938) = 8.19, P <
.001, η2p= .080. Significant group effects were observed in the univariate comparisons for Digit
Recall, F(2,474) = 12.91, p<.001, η2p=.052, Word Recall, F(2,474) = 13.97, p<.001, η2p=.056,
Backwards Digit Recall, F(2,474) = 5.51, p<.001, η2p=.023, A-NWR, F(2,474) = 20.67,
p<.001, η2p=.080, but not for Counting Recall, F(2,468) = 2.63, p=0.073.
Pairwise comparisons of the verbal short-term and working memory measures (A-NWR,
Digit Recall, Word Recall, Counting Recall, and Backwards Digit Recall) revealed significantly
higher scores for the ELL group compared to the A-TD group on the Digit Recall subtest (p
=.007), whereas no significant differences were found between both groups on the remaining
AWMA subtests (p >.05 in all cases). For the A-NWR task, however, the ELL and A-DLD
groups had significantly lower scores than the A-TD group (p = .001), and there was no
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significant difference between the ELL and A-DLD groups (p >.05). The performance of the ADLD group was significantly lower than the A-TD and ELL groups on Digit Recall, Word
Recall, and Backwards Digit Recall (p <.05 in all cases), whereas no significant difference
between the three groups in the Counting Recall subtest was found (p >.05). It should be noted
that in the corresponding ANCOVA with maternal education as a covariate, the same pattern of
results was observed for all of the verbal short-term and working memory subtests of AWMA
(Digit Recall, Word Recall, Counting Recall, and Backwards Digit Recall), and the A-NWR
task.
Visuospatial Short-term and Working Memory
Descriptive statistics comprised of the raw and standard scores on visuospatial shortterm and working memory subtests of AWMA (Dot Matrix, Block Recall, Odd One Out, and
Spatial Span) for the three groups, ELLs, A-TD, and A-DLD, are provided in Table 12. The
three groups had almost identical performance on all visuospatial short-term and working
memory subtests.
Table 12.
Descriptive statistics of the visuospatial short-term and working memory subtests of AWMA raw
and standard scores for the ELL, A-TD, and A-DLD groups.
Participant group
ELLs
A-TD
A-DLD
Measure
Score
M
SD
M
SD
M
SD
Dot Matrix
RS
18.85
4.73
18.57
4.24
18.25
3.54
SS
101.78 15.85 100.42 15.22
97.02
12.51
Block Recall
RS
18.32
3.87
16.99
5.09
17.52
5.70
SS
105.03 10.88 100.15 14.91
98.90
15.27
Odd One Out
RS
15.66
5.07
14.89
4.91
16.71
3.99
SS
102.15 15.56
99.56
15.45 103.11 10.28
Spatial Span
RS
13.00
4.34
13.11
4.98
12.81
4.02
SS
100.44 12.01 100.29 15.32
97.97
11.84
Note. ZS = z-scores RS = raw score; SS = standard score (M = 100, SD = 15).
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Results of the multivariate analysis of variance (MANOVA) investigating group
differences on the standard score of the visuospatial short-term and working memory subtests of
AWMA (Dot Matrix, Block Recall, Odd One Out, and Spatial Span) revealed no significant
group effect: Hotelling’s T, F (8, 946) = 1.628, P > .05. It should be noted that in a
corresponding MANCOVA with maternal education as a covariate, the result was unchanged.
Discussion
This study compared the performance of Arabic-speaking ELLs on linguistic and
cognitive measures to two monolingual peer groups: typically developing Arabic-speaking
children (A-TD) and Arabic-speaking children with DLD (A-DLD). The primary objective of
this study was to examine whether L1 measures (vocabulary, language, and reading), and
cognitive measures (short-term and working memory measures) could discriminate between
ELLs and monolingual peers with and without DLD. Results of this study revealed that the ELL
group scored significantly more poorly on L1 measures (vocabulary, language, and reading) than
the A-TD group. The performance of the ELL group was comparable to, or in some cases lower
than, the A-DLD group on all of the Arabic language measures. With regards to the cognitive
measures, however, no differences were found between the ELL and A-TD groups on the shortterm and working memory measures, with the exception of the Arabic nonword repetition and
counting recall tasks. The performance of the ELL group on the Arabic nonword repetition task
was comparable to that of the A-DLD group and significantly lower than the A-TD group.
Interestingly, the ELL group scored significantly higher than the A-TD and A-DLD groups on
only one number-based verbal short-term memory measure.
The present study adds to a limited evidence base investigating L1 abilities in ELLs in
comparison to monolingual children with DLD, and in particular, addresses the case of Arabic.
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The finding of significantly lower scores on L1 knowledge-based language tasks (Arabic
vocabulary and language) for the ELL group compared to the A-TD group is consistent with
previous evidence suggesting that ELLs from minority ethnolinguistic communities, such as the
ELL group in this study, are often at risk of losing and/or not fully acquiring their L1 (Paradis,
2010). The phenomena of L1 loss/incomplete acquisition in minority L1 children may result in
an overlap in the language profiles of ELLs and children with DLD, particularly in lexical and
grammatical skills (Anderson, 2012). Indeed, ELLs in the present study who were rated by
parents as having at least adequate language skills in their L1 tended to score in the range
considered to reflect language impairment in monolingual children on L1 vocabulary and
language measures. Therefore, L1 knowledge-based measures that are strongly dependent on
ELLs’ opportunities or experience with the target language, such as the L1 vocabulary and
language measures that were employed in the present study, do little to assist in differentiating
language differences from language impairment. As a result, conducting assessments in ELLs’
L1 or native language using knowledge-based measures to inform ELLs’ diagnostic decision
may not be clinically useful and may result in over diagnosis of language impairment in ELLs.
The ELL group in this study showed lower than expected performance on the Arabic
Single Word Reading Task than the monolingual groups either with or without DLD. This
finding appears to contradict other studies, where bilingual children performed as well as TD
monolingual children on basic word-decoding tasks as a language-related measure that taps
phonological awareness skills (e.g., Oller et al., 2007). It has been suggested that cross-linguistic
transfer of phonological awareness, a skill strongly related to word reading, may support ELLs’
performance on basic word-decoding tasks (Oller et al., 2007). However, well-developed
phonics knowledge in a certain language is required to enhance the cross-linguistic transfer
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(Oller et al., 2007). ELLs in this study attended school where English was the primary language
of instruction. Knowledge of phonemic elements and phonemic-graphemic mapping, which are
considered to be fundamental for reading in Arabic, may not be fully developed in the ELL
group. The low performance by the ELL group on the Arabic reading task in this study may
reflect the lack of specialized knowledge that is essential for reading in Arabic rather than
reflecting an actual reading impairment in this population.
On all of the verbal memory tasks tapping short-term and working memory, except for
the Arabic nonword repetition task, the performance of the ELL group was comparable to the ATD group, whereas the performance of the A-DLD group was lower than the A-TD and ELL
groups on the majority of these measures. These results, on the whole, are consistent with
previous evidence suggesting that processing-dependent measures in ELLs are less sensitive to
differences in language experience than knowledge-based measures (Engel de Abreu et al.,
2013). The present findings regarding the reduced performance of the A-DLD group but not the
ELL group on the majority of the verbal short-term and working memory subtests suggests that
processing-dependent rather than knowledge-based measures may hold promise for
differentiating between children with DLD and ELLs. To the best of our knowledge, there are no
studies comparing ELLs to monolingual children with DLD on verbal complex memory
measures. The current study, therefore, adds to the literature by showing that one verbal working
memory subtest of the AWMA (Backwards Digit Recall), in addition to two verbal short-term
subtests of the AWMA (Digit Recall and Word Recall), may be a viable option for reducing
assessment bias in ELLs.
Importantly, the results of the verbal short-term and working memory measures in this
study are consistent with previous evidence suggesting that the nature of the verbal stimuli

114
involved in verbal short-term and working memory tasks possibly account for the considerable
difference observed in the ELLs’ performance. Verbal short-term and working memory measures
employed in this study that involve recall of highly familiar lexical stimuli, such as number
words and basic words, appear to discriminate between ELLs and A-DLD groups. These tasks
involve familiar lexical stimuli that are generally acquired at an early age by ELLs in both L1
and L2 may be equally familiar to all children and less affected by verbal long-term memory
(Engel de Abreu et al., 2013). On the other hand, since nonword repetition tasks involve
unfamiliar phonological form, it has been suggested that children’s performance on this task
relies on long-term phonological and lexico-semantic knowledge (Engel de Abreu et al., 2013).
Indeed, the present study’s finding adds to the growing body of evidence indicating that
phonological structure and language experience impact ELLs’ performance on nonword
repetition tasks (Kohnert et al., 2006; Windsor et al., 2010). Unlike nonword repetition,
therefore, verbal short-term and working memory tasks involving familiar lexical stimuli may be
sensitive to the underlying differences between children with DLD and ELLs. Such measures
may assist in differentiating language difference from language impairment. Moreover, the
results indicated that not all processing-dependent measures are equally effective in reducing the
role of prior knowledge or experience in ELLs. Searching for effective assessment measures in
ELLs requires careful choice among verbal short-term and working memory measures.
The ELL group in this study scored significantly higher than the A-TD group on only the
Digit Recall measure of verbal short-term memory. This finding is consistent with other studies
that suggest that bilingual children may have some advantage on working memory tasks
compared to monolingual children (Bialystok, Craik, Klein, & Viswanathan, 2004). This finding,
however, conflicts with other studies that demonstrate no bilingual advantages in working
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memory abilities (Bajo et al., 2000; Bialystok et al., 2008; Engel de Abreu, 2011). Moreover, the
finding that the ELL group in this study demonstrated an advantage only on the Digit Recall
subtest but not on other working memory measures that may share similar underlying processes
is difficult to interpret. Given that there are only a few studies comparing working memory
abilities between monolingual and bilingual children, additional research examining measures of
verbal short-term and working memory in ELLs is warranted to gain a better understanding of
the ELLs’ advantage on working memory performance.
The A-DLD group in this study performed comparably with the ELL and A-TD groups
on the Counting Recall measure of working memory. This finding is difficult to interpret, as
previous research shows that children with DLD performed markedly lower on the Counting
Recall measure of working memory (Archibald & Gathercole, 2006a). Particularly, the
acquisition of counting knowledge and the counting strategies required by the Counting Recall
subtest has been found to be sensitive to working memory (Archibald & Gathercole, 2006b).
Given the lack of studies examining the language development and working memory abilities of
Arabic-speaking children with DLD (Wiig & El-Halees, 2000), further investigation of the
language and working memory deficits in this population would help to clarify this finding.
Finally, the ELL group in this study did not differ from their monolingual peers (A-TD
and A-DLD) on all visuospatial short-term and working memory subtests. This finding is in line
with previous studies that have shown no differences between TD and DLD groups on
visuospatial short-term and working memory measures (Archibald & Gathercole, 2006c). This
finding therefore provides substantial evidence that the immediate memory deficit in Arabicspeaking children with DLD primarily involves the verbal domain, a suggestion consistent with
observations for monolingual English DLD speakers (Archibald & Gathercole, 2006b, 2006c).
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Conclusion and Future Directions
In this study, the performance of 6-to-9 year old ELLs whose first language was Arabic
and who had been learning English as the language of instruction in Canada was compared to
two monolingual groups: typically developing Arabic-speaking children and Arabic-speaking
children with DLD on linguistic measures of vocabulary, language, and reading, and cognitive
measures of short-term and working memory. The primary objective of this study was to
examine the diagnostic power of L1 linguistic measures (vocabulary, language, and reading), and
cognitive measures (short-term and working memory measures) in discriminating between ELLs
and monolingual peers with and without DLD. With the exception of the Arabic nonword
repetition task, the performance of the ELL group was comparable to, or in some cases higher
than, the A-TD group on all of the phonological short-term and working memory subtests,
whereas the performance of the A-DLD group was lower than the A-TD and ELL groups on the
majority of the phonological short-term and working memory subtests.
The significant overlap between the A-DLD and ELL groups on L1 knowledge-based
measures indicates that using such measures may increase the risk of over diagnosis of language
impairment among ELLs. This finding suggests that tasks that focus more on the cognitive
processes that underlie language learning, rather than children’s opportunities or experiences
with the test language may provide a more accurate representation of ELLs’ linguistic abilities.
However, it is clear from the verbal short-term and working memory results in this study that not
all processing-dependent measures are equally effective in reducing the role of prior knowledge
or experience in ELLs. For example, the present study’s findings add to the growing body of
evidence that indicates that ELLs’ performance on nonword repetition is affected by their
previous sublexical phonological knowledge and experience in the target language (Thorn &
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Gathercole, 1999; Kohnert et al., 2006; Windsor et al., 2010). Furthermore, the present study
indicates that verbal short-term and working memory tasks involving familiar lexical stimuli may
be valid assessment tools that minimize the role of linguistic knowledge and experiences and
help distinguish between ELLs from children with underlying language impairment.
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Chapter 5
General Discussion
This final chapter reviews the main findings of the three studies presented in this thesis
and the implication of the findings. The first section considers the measurement of language
ability and impairment in Arabic-speaking children. The second section discusses linguistic and
cognitive measures in Arabic-speaking English Language Learners (ELLs). The third section
investigates linguistic and cognitive measures in Arabic-speaking ELLs and monolingual Arabicspeaking children with and without Developmental Language Disorder (DLD). The last section
summarizes the practical implications of the findings and presents the final conclusion.
The Measurement of Language Ability and Impairment in Arabic-Speaking Children
This thesis considers the case of Arabic-speaking children including monolingual Arabicspeaking children and Arabic-speaking ELLs. As reviewed in study 1, the majority of available
language assessments have been developed for English-speaking children. The available Arabic
measures have been largely based on English measures. There is a lack of well-documented
normative data for different ages and for the range of ability in language development in Arabicspeaking children. Only a few studies have focused on the measurement of language ability and
impairment in Arabic-speaking children (Wiig & El-Halees, 2000). One purpose of study 1 was
to investigate one psychometric property of available Arabic tests, sensitivity to developmental
change. Performance differences across age bands studied would indicate that the existing
measures capture developmental language growth, whereas a lack of such age-related differences
would suggest that the tests fail to capture crucial aspects of Arabic language development. A
second aim of the study was to examine the consistency with which individuals are identified
with low language skills across tests. Low performance across a number of measures would
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increase the confidence with which individual participants could be considered to have a
language impairment. The final goal of study 1 was to explore the possible impact of sex
differences on the measures. Sex differences on language performance would signal the need for
further investigation of this factor in language acquisition and consideration in test design.
Summary of findings. Study 1 investigated the performance of 421 monolingual Arabicspeaking children from 6 to 9 years of age on a battery of assessment measures including
individual measures of sentence comprehension, expressive language, sentence repetition,
receptive and expressive vocabulary, and nonword repetition. This is the first investigation of
these available Arabic tests with Arabic-speaking children from Saudi Arabia. Age effects were
observed for all measures except the nonword repetition task. The findings suggest that nonword
repetition tasks may not be sufficiently challenging for the full age range of Arabic-speaking
children. The length of all stimuli in the task are two- to three-syllable words, but this length may
not be sufficiently challenging for our full age range of Arabic-speaking children given that some
Arabic dialects can have up to seven-syllable words. In fact, many studies have shown that
stimuli length affects children’s performance on nonword repetition with older children reaching
the ceiling for short nonwords (e.g., Archibald & Gathercole, 2006). This study also shows that
the majority of available Arabic language measures are sensitive to developmental change in
younger children only between the ages of 6 and 7, suggesting that these language measures
became less challenging with age. In addition, when individuals exhibiting consistently low
performance across the language measures were examined, there was a considerable lack of
agreement among tasks making interpretation difficult. Sex differences in favour of male
participants were observed for several of the language subtests raising questions about the impact
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of sociocultural differences between males and females on language practice and development in
Saudi Arabia.
Implications of findings. The results of study 1 shows that current Arabic language
measures have significant limitations. The results suggest that there is a need to develop
language assessment measures that include more complex language skills and a broader range of
language abilities to capture the level of language development in older Arabic children, and that
are based on the psycholinguistics of Arabic. There is a clear need to establish normative data
across the ages studied in the current work in order to inform future Arabic language test design
and to develop measures sensitive to language development across a wider age range. The low
performance on several language measures by females compared to their male peers requires
further investigation, not only for understanding child development in Saudi Arabia but also for
consideration of such sex differences in test design. The lack of agreement among individuals
exhibiting low performance across the language measures tasks suggests that considerable work
is needed to gain a better understanding of the characteristics of developmental language
impairment in Arabic speakers, and to develop measures sensitive to both development and
impairment.
Linguistic and Cognitive Measures in Arabic-Speaking ELLs
As reviewed in chapter 1, ELLs’ performance of standardized measures of vocabulary
and morphosyntax development is influenced by their prior knowledge and experience. ELLs
may score poorly on such language-related measures because of the low levels of exposure to
each of their languages (Carlson & Meltzoff, 2008; Paradis, 2005). It was suggested that
perceptual-cognitive skills that are shared across languages, such as those supporting the
decoding of written words, may help to characterize the language learning ability of ELLs (Oller

121
et al., 2007). Similarly, it has been argued that short-term and working memory measures are
inherently less biased than language-related measures. Such processing-based measures
emphasize the storage and processing of new information and pose similar demands on
individuals regardless of ELLs’ previous knowledge and experience (Engel de Abreu et al.,
2013). Nevertheless, the particular pattern of performance across knowledge- and processingdependent measures is not well understood, but is likely influenced by a number of relevant
experiential factors. The purpose of study 2 was to investigate ELLs’ performance on linguistic
tests (vocabulary, language, and reading) in Arabic L1 and English L2, and cognitive measures
of short-term and working memory and non-verbal intelligence relative to age-level expectations
for monolingual speakers. A second goal was to investigate the influence of several factors on
ELLs’ performance such as chronological age, age of first exposure, the richness of language
environment outside of school, current use patterns, and mother’s education.
Summary of findings. The finding of significantly lower standardized scores for the
ELLs on Arabic and English knowledge-based language tasks is consistent with many previous
studies (e.g., Paradis, 2005; Paradis, Rice, Crago, & Marquis, 2008). Moreover, the comparable
or above age-level expectations scores by ELLs on the English word and nonword reading tasks,
but not on the Arabic word reading task, adds to the growing evidence of a phonological
awareness benefit from learning two different phonological systems, at least for the language of
instruction (Kang, 2012; Marinova-Todd et al., 2010; Oller et al., 2007). The comparable or
above age-level expectations scores by ELLs on all of the cognitive measures except the Arabic
nonword repetition task is consistent with previous evidence suggesting that measures of
cognitive abilities in ELLs are less sensitive to difference in language experience than
knowledge-based measures (Cockcroft, 2016; Engel de Abreu et al., 2013). Moreover, the
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finding regarding the reduced performance of ELLs on Arabic nonword repetition, but not on
English nonword repetition, adds to the growing evidence indicating that ELLs’ performance on
nonword repetition is affected by their previous sublexical phonological knowledge and
experience in the target language (Thorn & Gathercole, 1999; Kohnert et al., 2006; Windsor et
al., 2010). The finding that ELLs scored significantly higher on two number-based verbal
working memory measures and one visuospatial short-term memory task is consistent with
previous evidence suggesting that bilingual children may be at some advantage on working
memory abilities (Bialystok et al., 2004). Finally, a possible explanation for the overall results of
the stepwise multiple-regression analyses is that, unlike knowledge-based measures, cognitive
measures were relatively minimally impacted by language experiences.
Implications of findings. The results of the English word and nonword reading tasks
suggest that such tasks may be less sensitive to difference in language experience than traditional
knowledge-based measures such as standardized measures of language and vocabulary.
Moreover, ELLs’ standard scores varied among their Arabic L1 and English L2, as well as
among different language abilities, relative to age-level expectations for monolingual speakers of
each language. These results suggest that to ensure a better understanding of the current level of
language knowledge in ELLs, careful choice among tasks is required. The overall results of
study 2 suggested that cognitive measures were relatively independent of language experiences
and may provide an accurate indication of ELLs’ language learning potential.

Linguistic and Cognitive Measures in Arabic-speaking ELLs and Monolingual ArabicSpeaking Children With and Without DLD
As reviewed in chapter 1, administering knowledge-based assessment tools such as
English standardized language tests and interpreting scores based on monolingual norms may

123
lead to over-diagnosis of language impairment among ELLs (Donovan & Cross, 2002;
Gutiérrez-Clellen, 1996; Klingner & Artiles, 2003). The findings of study 2 suggested that unlike
knowledge-based measures, cognitive measures were relatively minimally impacted by language
experiences. The aim of study 3 was to investigate the utility of knowledge- and processingdependent measures in distinguishing ELLs from children with underlying language impairment.
Processing-dependent measures such as verbal short-term memory and working memory
measures may pose similar challenges and be equally familiar (or unfamiliar) to all children,
regardless of the language they speak (Engel de Abreu & Gathercole, 2012). Particularly, verbal
short-term and working memory measures that involve recall of highly familiar lexical stimuli,
such as number words and basic words, have been found to minimize the role of linguistic
knowledge and experiences in ELLs (Engel de Abreu et al., 2013). In fact, other studies have
reported better working memory abilities in bilingual children compared to their monolingual
peers (e.g., Bialystok, Craik, Klein, & Viswanathan, 2004). A second goal of study 3 was to
examine whether assessing ELLs on their L1 or native language can provide meaningful
information to inform diagnostic decisions. It has been suggested that conducting assessments in
ELLs’ L1 or native language rather than using English testing may provide an accurate
indication of ELLs’ language abilities (Chu & Flores, 2011; Wagner et al., 2005). Evidence from
several studies, however, shows that as proficiency in ELLs’ L2 grows, ELLs’ skills in L1 often
do not develop further or even reduce and diminish across time (Anderson, 2012; Paradis, 2010).
Such a pattern poses challenges when concerns regarding language development and language
learning arise.
Summary of findings. Study 3 compared the performance of Arabic-speaking ELLs on
linguistic and cognitive measures to two monolingual peer groups: typically developing Arabic-
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speaking children (A-TD) and Arabic-speaking children with DLD (A-DLD). The finding of
significantly lower scores on L1 knowledge-based language tasks (Arabic vocabulary and
language) for the ELL group compared to the A-TD group is consistent with previous evidence
suggesting that ELLs are often at risk of losing and/or not fully acquiring their L1 (Paradis,
2010). Moreover, the lower than expected performance by ELLs on the Arabic Single Word
Reading Task as compared to the monolingual groups either with or without DLD may reflect
ELLs’ lack of specialized knowledge that is essential for reading in Arabic rather than reflecting
an actual reading impairment in this population. The performance of the ELL group was
comparable to the A-TD group on all of the verbal memory tasks tapping short-term and working
memory, except for the Arabic nonword repetition task. These results, on the whole, are
consistent with previous evidence suggesting that processing-dependent measures in ELLs are
less sensitive to differences in language experience than knowledge-based measures (Engel de
Abreu et al., 2013). In addition, the results are consistent with previous evidence suggesting that
verbal short-term and working memory measures involving the recall of highly familiar lexical
stimuli, such as number words and basic words, may be equally familiar to all children and less
affected by verbal long-term memory (Engel de Abreu et al., 2013). The finding of significantly
lower scores on the Arabic nonword repetition task for the ELL group compared to the A-TD
group adds to the growing body of evidence indicating that phonological structure and language
experience impact ELLs’ performance on nonword repetition tasks (Kohnert et al., 2006;
Windsor et al., 2010). The ELL group in this study scored significantly higher than the A-TD
group on only the Digit Recall measure of verbal short-term memory. Given that there are only a
few studies comparing working memory abilities between monolingual and bilingual children,
additional research examining measures of verbal short-term memory and working memory in
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ELLs is warranted to gain a better understanding of the ELLs’ advantage on working memory
performance. Finally, the ELL group in this study did not differ from their monolingual peers
(A-TD and A-DLD) on all visuospatial short-term and working memory subtests. This finding is
in line with previous studies that have shown no differences between TD and DLD groups on
visuospatial short-term and working memory measures (Archibald & Gathercole, 2006c).
Implications of findings. The significant overlap between the ELL group and the
monolingual Arabic-speaking children with DLD on L1 knowledge-based measures indicates
that using such measures may increase the risk of the over-diagnosis of language impairment
among ELLs. The overall finding of study 3 suggests that tasks that focus more on the cognitive
processes that underlie language learning, rather than children’s opportunities or experiences
with the test language, may provide a more accurate representation of ELLs’ linguistic abilities.
Moreover, the verbal short-term and working memory results in this study highlighted that not
all processing-dependent measures are equally effective in reducing the role of prior knowledge
or experience in ELLs. For example, ELLs’ performance on nonword repetition in this study is
affected by their previous sublexical phonological knowledge and experience in the target
language. Importantly, the present study indicates that verbal short-term and working memory
tasks involving familiar lexical stimuli may be valid assessment tools that minimize the role of
linguistic knowledge and experiences and help distinguish between ELLs and children with
underlying language impairment.
Practical Implications
The ELLs in the present studies exhibited low performance on Arabic and English
knowledge-based language tasks such as the vocabulary and language measures. This finding
indicates that administering knowledge-based assessment tools, such as the measures employed
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in this study, may increase the risk of over-diagnosis of language impairment among ELLs.
Word and nonword reading measures that tap phonological awareness skills, on the other hand,
may provide a more accurate representation of ELLs’ linguistic abilities if the language of testing
is the same as the child’s language of literacy instruction. Cognitive measures such as verbal
short-term and working memory involving familiar lexical stimuli may minimize the role of
linguistic knowledge and experiences in ELLs, and such tasks may be valid assessment tools that
help distinguish between ELLs and children with underlying language impairment. Even though
nonword repetition tasks, tasks considered to tap verbal short-term memory, have been found to
be a less biased form of assessment than knowledge-based measures, such tasks do not entirely
eliminate the effect of children’s experience with the target language.
Conclusions
There are three studies presented in this thesis. The first study assessed sensitivity to
developmental change and sex differences of several available language measures in school age
Arabic-speaking children. The second study investigated ELLs’ performance on linguistic
measures (Arabic L1 and English L2) and cognitive measures relative to age-level expectations
for monolingual speakers, and considers the influence on performance of a number of relevant
experiential factors. The third study examined cognitive and linguistic markers that may
differentiate Arabic-speaking ELLs from age-matched monolingual children with and without
DLD. A key finding of the first study was that available Arabic language tests are not sensitive to
age-related differences across the 6-9 year age range. Tests tapping more complex language
skills for older children need to be developed. The findings of studies 2 and 3 suggested that
using knowledge-based measures may underestimate the language learning ability of ELLs, and
may increase the risk of over-identification of language impairment among ELLs. Moreover,
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careful choice among tasks is required to ensure a better understanding of the current level of
language knowledge in ELLs. The overall results of studies 2 and 3 also suggest that unlike
knowledge-based measures, cognitive measures may be valid assessment tools that minimize the
role of linguistic knowledge and experiences and help distinguish between ELLs and children
with underlying language impairment.
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Appendix A

Descriptive statistic far all Arabic language tasks scores as a function of age band: 6-6;11
(n=106), 7-7;11 (n=104), 8-8;11 (n=106), and 9-9;11 (n=105) for the monolingual Arabicspeaking children
Age
M
SD
Range.
Arabic Receptive- Expressive Vocabulary Testa:
Arabic Receptive Vocabulary Test
6-6;11
34.25
2.66
28-40
(-1.27)
(.40)
(-2.22 / -.47)
7-7;11
40.33
2.34
34-45
(-.36)
(.35)
(-1.31 / .35)
8-8;11
45.35
2.48
38-50
(.40)
(.37)
(-.71 / 1.10)
9-9;11
50.77
2.72
35-55
(1.23)
(.35)
(.19 / 1.86)
Arabic Expressive Vocabulary Test
6-6;11
29.90
3.60
23-38
(-1.10)
(.52)
(-2.10 / .07)
7-7;11
34.70
3.84
22-43
(-.41)
(.55)
(-2.24 / .79)
8-8;11
40.23
3.66
27-49
(.39)
(.52)
(-1.38 / 1.66)
9-9;11
45.25
4.11
35-55
(1.12)
(.59)
(-.36 / -2.53)
Total-Arabic Receptive- Expressive Vocabulary Test
6-6;11
64.15
5.02
53-77
(-1.23)
(.39)
(-2.09 / -.24)
7-7;11
75.03
5.02
58-88
(-39)
(.39)
(-1.71 / .60)
8-8;11
85.58
5.06
68-99
(.41)
(.39)
(-.94 / 1.45)
9-9;11
96.02
5.71
78-109
(1.22)
(.44)
(-.17 / 2.22)
Arabic Picture Vocabulary Test
6-6;11
95.47
10.61
72-116
7-7;11
100.04
11.75
58-119
8-8;11
103.85
9.61
72-119
9-9;11
106.12
11.92
65-123
Arabic Language Screening Test:
Arabic Language Screening Test (verbal abilities)
6-6;11
34.03
8.33
14-53
7-7;11
38.05
7.45
19-52
8-8;11
40.23
6.89
22-54

Skew.

Kurt.

-.27

-.50

-.33

-.51

-.74

.26

-2.23

10.09

.37

-.28

-.24

.12

-.05

.77

.102

-.09

.04

-.44

-.47

.36

-.35

.54

-.47

1.26

-.23
-1.11
-.89
-1.01

-.62
1.93
.89
1.05

.08
-.31
-.51

-.57
-.54
-.13
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9-9;11
41.62
6.64
22-56
Arabic Language Screening Test (non-verbal abilities)
6-6;11
20.92
6.41
4-34
7-7;11
23.87
5.22
14-34
8-8;11
25.55
4.26
16-36
9-9;11
25.37
5.11
9-35
Total-Arabic Language Screening Test
6-6;11
54.94
13.54
22-81
7-7;11
61.91
11.31
39-84
8-8;11
65.77
9.77
40-87
9-9;11
66.99
10.21
37-89
Arabic Language Test:
Sentence Comprehension (A)
6-6;11
19.42
2.39
8-22
7-7;11
19.83
2.51
9-22
8-8;11
20.32
1.75
10-22
9-9;11
20.32
2.42
7-22
Sentence Comprehension (B)
6-6;11
12.34
2.52
4-18
7-7;11
13.19
2.79
5-18
8-8;11
14.22
2.30
6-18
9-9;11
14.47
2.87
4-18
Total- Sentence Comprehension
6-6;11
31.76
4.12
14-39
7-7;11
33.02
4.36
16-40
8-8;11
34.54
3.46
16-40
9-9;11
34.79
4.75
12-40
Expressive Language (A)
6-6;11
16.91
3.58
7-24
7-7;11
18.65
2.98
10-24
8-8;11
18.93
3.01
11-24
9-9;11
18.82
2.77
11-24
Expressive Language (B)
6-6;11
32.04
6.47
19-44
7-7;11
35.43
4.89
23-44
8-8;11
36.75
4.49
25-44
9-9;11
36.76
4.07
27-44
Total- Expressive Language
6-6;11
48.94
9.41
26-68
7-7;11
54.09
7.15
33-68
8-8;11
55.68
6.86
40-67
9-9;11
55.58
6.23
42-68
Sentence Repetition (A)
6-6;11
50.30
4.53
34-54
7-7;11
51.40
4.69
27-54
8-8;11
51.84
3.96
30-54

-.32

.01

.11
.24
-.14
-.71

-.48
-.92
-.16
1.26

.07
-.18
-.52
-.35

-.91
-.78
-.06
.37

-2.69
-2.29
-2.41
-3.09

10.33
5.97
10.58
11.83

-.69
-.63
-.76
-1.26

.64
.39
1.02
2.28

-1.73
-1.61
-1.81
-2.15

5.02
3.81
7.02
6.53

-.195
-.24
-.48
-.69

-.108
-.21
-.25
.49

-.27
-.40
-.33
-.34

-.76
-.13
-.69
-.31

1.13
-.35
-.31
-.42

-.61
.02
-.94
-.33

-2.03
-2.56
-2.61

4.09
7.65
8.61
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9-9;11
51.68
6.10
Sentence Repetition (B)
6-6;11
39.93
11.59
7-7;11
46.58
9.07
8-8;11
47.49
8.92
9-9;11
50.18
10.19
Total- Sentence Repetition
6-6;11
90.24
12.30
7-7;11
97.98
8.98
8-8;11
99.33
9.54
9-9;11
101.86
13.86
Total-Arabic Language Test
6-6;11
170.94
20.90
7-7;11
185.09
15.36
8-8;11
189.55
15.30
9-9;11
192.23
20.63
Nonword Repetition task
6-6;11
37.23
7.98
7-7;11
39.23
6.62
8-8;11
38.89
6.66
9-9;11
39.26
7.04
a-raw scores (z-scores)

22-54

-3.30

10.49

15-64
26-67
30-65
19-69

-.09
-.09
-.10
-.71

-.76
-.51
-1
-.11

61-118
75-115
71-116
55-123

-.22
-.21
-.29
-1.42

-.27
-.37
-.56
1.73

115-224
147-217
149-216
134-230

-.16
-.28
-.30
-1.13

.01
-.22
-.49
.73

7-48
16-48
13-48
5-48

-1.33
-1.27
-1.18
-1.52

2.43
2.09
2.02
4.84
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