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Purpose: Research on the typical and impaired grammatical acquisition of Arabic
is limited. This study systematically examined the morphosyntactic abilities of
Arabic-speaking children with and without developmental language disorder (DLD)
using a novel sentence repetition task. The usefulness of the task as an indicator
of DLD in Arabic was determined.
Method: A LITMUS (Language Impairment Testing in Multilingual Settings) sentence
repetition task was developed in Palestinian Arabic (LITMUS-SR-PA-72) and administered to 30 children with DLD (M = 61.50 months, SD = 11.27) and 60 agematched typically developing (TD) children (M = 63.85 months, SD = 10.16). The
task targeted grammatical structures known to be problematic for Arabicspeaking children with DLD (language specific) and children with DLD across
languages (language independent). Responses were scored using binary, error,
and structural scoring methods.
Results: Children with DLD scored below TD children on the LITMUS-SR-PA-72,
in general, and in the repetition of language-specific and language-independent
structures. The frequency of morphosyntactic errors was higher in the DLD group
relative to the TD group. Despite the large similarity of the type of morphosyntactic
errors between the two groups, some atypical errors were exclusively produced by
the DLD group. The three scoring methods showed good diagnostic power in the
discrimination between children with DLD and children without DLD.
Conclusions: Sentence repetition was an area of difficulty for Palestinian Arabic–
speaking children with DLD. The DLD group demonstrated difficulties with
language-specific and language-independent structures, particularly complex
sentences with noncanonical word order. Most grammatical errors made by the
DLD group resembled those of the TD group and were mostly omissions or
substitutions of grammatical affixes or omissions of function words. SR appears
to hold promise as a good indicator for the presence or absence of DLD in
Arabic. Further validation of these findings using population-based studies is
warranted.
Supplemental Material: https://doi.org/10.23641/asha.16968043

Developmental language disorder (DLD) is a condition where the child has significant impairment in understanding and/or using spoken language such that it impairs
everyday social functioning and educational progress; this
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difficulty is not associated with an obvious cause and is
likely to persist beyond childhood (Bishop et al., 2017). Research has focused on identifying the psycholinguistic phenotypic markers that are characteristically associated with
DLD and can be used as indicators of the disorder (e.g.,
Rice & Wexler, 1996). These can either be (a) distinct grammatical behaviors that are observed in spontaneous and elicited language, for example, deficits in marking verb tense
and agreement in English (e.g., Ash & Redmond, 2014) and
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omission of articles and object clitics in Spanish and Italian
(e.g., Guasti et al., 2016; Jackson-Maldonado & Maldonado,
2017), or (b) poor performance on language-based processing tasks such as nonword (see Schowb et al., 2021) and sentence repetition (SR; see Rujas et al., 2021).
SR tasks have gained traction as reliable screening
measures for identifying DLD in monolingual and bilingual children in different languages (e.g., Armon-Lotem &
Meir, 2016; Conti-Ramsden et al., 2001; Fleckstein et al.,
2018). To date, little is known about the usefulness of SR
in identifying DLD in Arabic. This study investigates the
morphosyntactic abilities of Palestinian Arabic–speaking
children with DLD and their typically developing (TD)
peers using a novel SR task. First, we compare the two
groups on accuracy and error patterns in the repetition of
grammatical structures known to be problematic for children
with DLD acquiring Arabic and other languages. Then, we
assess the accuracy of SR for discriminating Palestinian
Arabic–speaking children with DLD from their TD peers.

SR as a Measure of Morphosyntactic Abilities
The exact mechanisms underlying SR have been debated. The central question has been whether performance
on SR tasks reflects linguistic knowledge (Klem et al.,
2015; Polišenská et al., 2015) or memory capacity (e.g.,
Alloway & Gathercole, 2005). Early accounts proposed
that if sentence length exceeds the individual’s immediate
memory, repetition of the stimulus will involve linguistic
representations in long-term memory, in addition to shortterm memory. Such repetitions are suggested to be filtered
through the individual’s productive linguistic system
(Slobin & Welsh, 1973). This view was supported by later
studies, suggesting that when a sentence is long enough to
tap into the individual’s grammatical system, grammatical
reconstruction takes place. Thus, after hearing a sentence,
individuals use recently activated lexical items to create a
conceptual message of the sentence in short-term memory
to regenerate the sentence using morphosyntactic representations they are holding in long-term memory (Lombardi
& Potter, 1992; Potter & Lombardi, 1990, 1998). Short
sentences, however, are imitated in a parrot-like fashion,
exclusively relying on short-memory rather than linguistic
competence (Vinther, 2002).
Conversely, Riches (2012) proposed that the roles of
short- and long-term memory in SR are not length dependent, but they work effectively together at all sentence
lengths. This is supported by evidence showing that when
the sentence length is constant, increasing syntactic complexity of sentences results in a greater number of errors
in SR (Frizelle & Fletcher, 2014; Kidd et al., 2007; Riches
et al., 2010). Also, Riches found that the best predictor of
SR was syntactic knowledge, as indexed by a priming
task. Similarly, Polišenská et al. (2015) have suggested that
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SR is more dependent on morphosyntax and lexical phonology and less so on semantics or prosody. Together, these
findings support the view that SR taps into underlying syntactic competence. It is generally agreed that children find
it difficult to imitate structures that they do not know
(Devescovi & Caselli, 2007) and that there is an overlap between SR errors and errors made in spontaneous contexts
(Riches, 2012). This makes SR a valuable tool for evaluating grammatical structures that might not otherwise be
present in spontaneous speech (Seeff-Gabriel et al., 2010)
and in characterizing the typical and impaired acquisition
of linguistic structures in a given language.

Diagnostic Accuracy of SR Tasks
The quality of a clinical marker as an indicator of
the presence or absence of DLD can be determined based
on diagnostic accuracy metrics. Sensitivity refers to the
proportion of children with the disorder (i.e., with DLD)
correctly identified by the task, and specificity refers to
the proportion of children without a disorder (i.e., TD)
correctly identified by the task. Plante and Vance (1994)
recommend that sensitivity and specificity values of 90%
and above indicate good classification accuracy of the test,
values of 80% to 89% indicate fair diagnostic accuracy,
and values below 80% indicate unacceptably high rates of
misidentification. Alternative measures of diagnostic accuracy include positive likelihood ratio (LR+), that is, the
probability of being correctly identified as having DLD if
the child has DLD, and negative likelihood ratio (LR−),
that is, the probability of being correctly identified as
unimpaired if the child has typical language (Sackett
et al., 1991). Likelihood ratios have an advantage over
sensitivity and specificity because they are less likely to
change due to variations in the prevalence of the disorder
(Dollaghan & Campbell, 1998). Dollaghan (2007) suggested
that values of LR+ ≥ 10.0 and LR− ≤ 0.1 indicate that the
test can indicate, with confidence, the presence or absence
of the disorder; values of LR+ ≥ 3.0 and LR+ ≤ 0.3 indicate that the test is suggestive but insufficient to rule in or
rule out the disorder; and values of LR+ < 3.0 and LR−
> 3.0 indicate the test does not discriminate between the
presence or absence of the disorder.
SR has been shown to be a reliable clinical marker
of DLD in English-speaking children (for a review, see
Pawłowska, 2014). Conti-Ramsden et al. (2001) found that
SR, compared to a third-person singular task, past tense
marking, and nonword repetition, was the most accurate
in identifying English-speaking children with DLD aged
10;5 to 11;1 (years;months), with sensitivity and specificity
values of 90% and 85%, respectively. More recently,
Redmond et al. (2019) revealed that SR discriminated 7year-old English-speaking children with and without DLD
with sensitivity and specificity values greater than 80%,
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indicating the potential of the task as a diagnostic tool for
DLD (Redmond et al., 2019). Several studies have examined
the diagnostic accuracy of SR in identifying children with
DLD who speak languages other than English (for a summary, see Table 1). The sensitivity and specificity of SR
tasks in most cross-linguistic studies varied between 80%
and 90%, indicating fair to good levels of accuracy in discriminating between children with and without DLD.

DLD in Arabic: Characteristics
of Morphosyntactic Deficits
Arabic-speaking children with DLD have difficulties
with verb morphology production (e.g., Abdallah &
Crago, 2008; Fahim, 2017; Taha et al., 2021). In a recent
study, Taha et al. (2021) reported that 4- to 7-year-old
Palestinian Arabic–speaking children with DLD were significantly less accurate than their age-matched TD peers
in producing the following forms: past tense masculine
singular verbs (e.g., daras, study-PAST-3MS, “he studies”), past tense feminine singular morpheme –at (e.g.,
darasat, study-PAST-3FS, “she studied”), past tense plural
morpheme –u (e.g., darasu, study-PAST-3PL, “they studies”), present tense masculine singular morpheme byi–
(e.g., byidrus, study-PRES-3MS, “he is studying”), present
tense feminine singular morpheme bti– (e.g., btidrus,
study-PRES-3FS, “ she is studying”), and present tense plural circumfix morpheme byi—u (e.g., byidrusu, studyPRES-3PL, “they are studying”). The tense errors of the
DLD group resembled the use of finite (i.e., wrong tense)
or nonfinite/tenseless forms (i.e., imperative and imperfective verbs) in place of the correct tense. The pattern of subject–verb agreement errors was the use of the singular verbs
in place of the plural verbs and the use of the masculine
verbs in place of the feminine verbs.

Compared to age-matched TD children, Arabicspeaking children with DLD exhibit difficulties with
inflecting Arabic noun plurals (Abdallah et al., 2013;
Fahim, 2005; Shaalan, 2010). This includes the use of suffixes for the regular masculine sound plural (MSP;
e.g., the suffix -:in as in najjari:n “carpenters”) and feminine sound plurals (e.g., the suffix -a:t as in warda:t
“flowers”) and the use of irregular broken plural (BP)
forms (e.g., dafadiʕ “frogs”). Analysis of error patterns revealed that children with DLD tended to either use a singular noun instead of the plural form (e.g., tawala “table”
for tawla:t “tables”) or a nonmorphological form such as a
periphrastic expression of number (e.g., tamanja kalb “eight
dog” for klab “dogs”) or quantifiers (e.g., kteer arnab “many
rabbit” for aranib “rabbits”; Abdallah et al., 2013).
Another characteristic of DLD in Arabic is the
omission of bound pronouns (Abdallah, 2002; Faquih,
2014; Shaalan, 2010). Using an elicitation task, Faquih
(2014) found that the production of bound pronouns is
impaired in Hijazi Arabic–speaking children with DLD
aged 3;2–6;9 compared to TD children. Specifically,
Faquih reported that only a few children in the DLD
group produced third-person masculine possessive pronouns (e.g., ktabo book-POSS-3MS, “his book”) and feminine singular possessive pronouns (e.g., ktabha, bookPOSS-3FS, “her book”) and failed to produce any thirdperson plural possessive pronouns (e.g., kutubhum, bookBP-POSS-3PL, “their book”). Errors made by the DLD
group were characterized by pronoun omission or substitution of a bound pronoun with the free possessive pronoun /ħag/ “mine” (Faquih, 2014).
As Examples 1a and 1b illustrate below Arabic has
a flexible word order where verb–subject–object (VSO)
and subject–verb–object (SVO) structures are commonly
used (Mohammad, 2000). Through syntactic movement,

Table 1. Summary of diagnostic accuracy of sentence repetition tasks in identifying developmental language disorder (DLD) across
languages.
TD
Reference
Armon-Lotem & Meir (2016)
Armon-Lotem & Meir (2016)
Vang Christensen (2019)
Vang Christensen (2019)
Stokes et al. (2006)
Pham & Ebert (2020)
Thordardottir et al. (2011)
Leclercq et al. (2014)
Theodorou et al. (2017)

Language

n

Age (years;
months)

Hebrew
Russian
Danish
Danish
Cantonese
Vietnamese
French
French
Cypriot Greek

38
20
37
50
15
194
78
34
22

6;0 (0.17)
6;1 (0.17)
7;9 (1.5)
12;5 (0.8)
4;1–6;9
5;8 (0.4)
4;1–5;11
10.2 (1.4)
4;5–8;7

DLD
n

Age (years;
months)

Sensitivity
%

Specificity
%

LR+

LR−

14
14
16
11
14
10
14
34
16

6;1 (0.33)
5;10 (0.25)
7;9 (1.1)
12;3 (1.1)
4;2–5;7
5;5 (0.3)
4;6–5;11
9.11 (1.2)
4;11–8;1

100a
86
94
91
77
90
92
97
75

87
90
97
98
97
71
86
88
82

7.60
8.57
34.7
45.5
25.66
3.13
6.46
8.08
4.11

0
0.16
0.06
0.09
0.24
0.14
0.09
0.03
0.3

Note. TD = typically developing; DLD = developmental language disorder; LR+ = positive likelihood ratio; LR− = negative likelihood ratio.
a

Sensitivity and specificity and LR values are reported for the best cutoff points.
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the object could be moved to a preverbal position, resulting in an object–verb–subject (OVS) or object–subject–
verb (OSV) structure. One can add an object clitic to the
verb to refer to the fronted object (see 1c). This process is
called clitic left dislocation (CLD; Lalami, 1996). The production and comprehension of sentences with CLD are reported to be challenging for Qatari Arabic–speaking children with DLD. Shaalan (2010) found that children with
DLD scored significantly lower on sentences with CLD
than their age-matched TD peers.

children with and without LC, the results should be considered in light of the study caveats. None of the children
in the LC group were clinically assessed or had a confirmed diagnosis of DLD. It is unclear whether the language difficulties of the LC group were associated with
other comorbidities or differentiating conditions (e.g., hearing loss), which could have contributed to the poor performance on the SR tasks. Thus, the diagnostic accuracy of
SR in identifying DLD in Arabic remains unknown.

This Study
1.

(a) biyakul il-walad buza
[VSO]
Eat-PRES-3MS the-boy ice-cream
“the boy is eating ice-cream”
(b) il-walad biyakul buza
[SVO]
The-boy eat-PRES-3MS ice-cream
“the boy is eating ice-cream”
(c) buza biyakulha il-walad
[OVclS]
Ice-cream eat-PRES-3MS-CL-3FS the-boy
“ice-cream the boy ate it”

Shaalan (2010) also showed that Qatari Arabic–
speaking children with DLD aged 4;10–8;11 scored significantly lower than their age- and language-matched TD
peers when repeating subject relative clauses, suggesting
that subject relatives may pose a difficulty for Arabicspeaking children with DLD. The task included only one
object relative clause, and although the DLD group repeated this item less accurately (35%) than the TD group
(77%), more evidence is needed to determine whether this
form is problematic for Arabic-speaking children with DLD.
Examples of subject and object relatives in Palestinian Arabic (PA) are provided in Examples 2a and 2b, respectively.
2.

(a) hay il-binit illi ʃafat il-arnab
[subject relative]
This the-girl that see-PAST-3FS the-rabbit
“this is the girl that saw the rabbit”
(b) hay il-bisse illi il-sulħafa 3adatha [object relative]
This the-cat that the-turtle bite-PAST-3FS-CL3FS
“this is the cat that the turtle bit”

Recently, Wallan (2018) developed two SR tasks: a
novel SR targeting grammatical structures in Arabic and
an anomalous SR (ASR) test, including sets of semantically anomalous and syntactically anomalous sentences.
The tasks were administered to a group of Najdi Arabic–
speaking TD children between ages 2;6 and 5;11 and a
group of children with reported language concerns (LC).
The LC group performed poorly on the SR and ASR
tasks relative to age and nonverbal IQ–matched TD children. Wallan also found that the SR task correctly identified 81% of children with LC and 93% of TD children. Although the SR had a good level of accuracy in discriminating
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Although existing findings on the morphosyntactic
difficulties in Arabic DLD are informative, they remain
preliminary. Most of the studies included small numbers
of children with DLD (e.g., N = 14 in Faquih, 2014, and
Taha et al., 2021; N = 12 in Abdallah et al., 2013; and
N = 10 in Abdallah & Crago, 2008). In some studies, the
number of items used to examine the target grammatical
structures was very limited (e.g., object relatives and passives in Shaalan’s, 2010, study were only assessed using
one item each). While two studies have shown that
Arabic-speaking children with language impairment (as a
group) perform poorly on SR tasks (Shaalan, 2010;
Wallan, 2018), the diagnostic accuracy of the task in discriminating between children with and without DLD at
the individual level is yet to be established.
There is a scarcity of norm-referenced tests that are
available in Arabic (see Évaluation du langage oral chez
l’enfant libanais for Lebanese Arabic, [Zebib et al., 2019]
and Arabic Language: Evaluation of Function for GulfArabic, [Rakhlin et al., 2021]). In Arabic-speaking contexts, speech and language therapists (SLTs) rely on informal assessment tasks (i.e., parental interview, language sample analysis) to establish DLD diagnosis.
Thus, diagnostic decisions are not always consistent and
vary according to the subjective judgment and clinical
experience of the SLTs. Consequently, Arabic-speaking
children with DLD continue to be at risk of being
under-misdiagnosed. Tasks with good discriminatory
power are needed to help facilitate the effective and efficient identification of DLD in Arabic. Accordingly, this
study aims to examine the potential of SR as a clinical
marker of DLD in Arabic-speaking children. We specifically address the following questions:
1.

2.

3.

How do Arabic-speaking children with DLD compare to TD children in terms of their performance
accuracy on SR?
How do Arabic-speaking children with DLD compare
to TD children in terms of the quantity and quality of
their grammatical errors in SR?
What is the diagnostic accuracy of the SR for the
identification of DLD in Arabic?
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We predict that the scores of the DLD group on the
SR task will be significantly lower than those of TD children. We also predict that the SR task will show good accuracy in differentiating between children with and without
DLD. Based on Riches’s (2012) findings that errors in SR
corresponded to errors made in other production tasks, we
expect the morphosyntactic errors made by the DLD group
to mirror those reported in the Arabic literature for children with DLD in elicited or spontaneous language
samples.

Method
Participants
This study received approval from University of
Reading Ethics Committee. A total of 90 monolingual
Palestinian Arabic–speaking children aged 4;0–6;10 were
recruited from Ramallah, Palestine. According to a parental report, none of the children had a history of hearing
loss or cognitive, motor, behavioral, or neurological impairments. There were 30 children (22 boys and eight
girls) with DLD, aged between 4;0 and 6;10 (M =
61.50 months, SD = 11.27), recruited through five private
speech and language therapy clinics. These children received a diagnosis of DLD by qualified SLTs and were
enrolled in language intervention sessions at the time of
the study. Given that the DLD diagnosis was based on informal assessments, it was imperative to confirm that
these children met the criteria for DLD (Bishop et al.,
2016, 2017). Screening of each child’s clinical reports was
done to confirm that they had (a) language difficulties affecting one or more language aspects (children with expressive phonological difficulties were included only if
they also had difficulties in other language domains,
e.g., morphosyntax, semantics), (b) passed hearing tests,
and (c) had language disorder that was not associated
with any differentiating conditions (e.g., neurological or
genetic disorders). There were 60 TD children (33 boys
and 27 girls) aged 4;0–6;8 (M = 63.85 months, SD =
10.16). They were recruited through three kindergartens
and two schools. The additional inclusion criteria for this
group were (a) no parental concerns about the child’s current language skill and (b) no history of language delay or
intervention. Each TD child was within 2 months of age
of a child with DLD. The two groups were matched on
chronological age, t(53.04) = −0.96, p = .34, d = 0.22, and
did not differ in their nonverbal abilities as measured by the
Colored Progressive Matrices (CPM; Raven, 2007),
t(51.59) = −1.26, p = .214, d = 0.29.
A battery of standardized language tasks was administered to all children to confirm their diagnostic status. The
tasks examined language areas known to be problematic for

Arabic-speaking children with or at risk of DLD. The
tasks included (a) the Arabic Verb Elicitation Test
(AVET), a picture-naming task that examines the production of verb tense and agreement inflections; (b) the Arabic Noun Pluralization Test (ANPT), an elicitation task
that examines the production noun plural types; (c) the
Arabic version of the Quasi-Universal LITMUS (Language Impairment Testing in Multilingual Settings) Nonword Repetition Test (Abi-Aad & Atallah, 2020; dos Santos
et al., n.d.), a task that examines the repetition of nonwords with minimal language-specific features. Additionally, we calculated the (d) mean morpheme per utterance
(MPU). MPU is a measure of a child’s grammatical ability level in semitic languages (Dromi & Berman, 1982). A
narrative sample was obtained for each child using Frog,
Where Are You? (Mayer, 1969), and the first 100 utterances were transcribed. MPU scores were calculated according to guidelines adopted by Shaalan and Khater
(2006) for Arabic. The MPU is derived by diving the total
number of morphemes by 100, that is, the number of utterances produced in the narrative task. The results of the
TD group (mean and standard deviation) were used to obtain z scores for all participants. All children with DLD
scored at or below −1.5 SDs below the mean on at least
three of the language measures. All TD children scored
above the −1.5 SD cutoff point on at least three language
measures. The raw and standardized scores of the TD and
DLD groups on the language measures are presented in
Table 2. The average raw scores of the DLD group were
significantly below those of the TD group on the AVET,
t(31.67) = −9.98, p < .001, d = 2.52; the ANPT,
t(84.58) = −12.56, p < .001, d = 2.58; QU-LITMUSNWRT, t(37.23) = −10.73, p < .001, d = 2.62; and MPU,
t(72.49) = −11.28, p < .001, d = 2.42.

SR Task
The SR task was designed following the principles
of the COST Action IS0804 LITMUS (Armon-Lotem
et al., 2015). According to Marinis and Armon-Lotem
(2015), SR tasks should include grammatical constructions
that are vulnerable for children with DLD in the target
language (i.e., language specific) and syntactically complex
structures, which are problematic for children with DLD
across languages (i.e., language-independent structures).
Based on the available research on DLD in Arabic, the
language-specific structures were tense and verb agreement
morphology (Abdallah & Crago, 2008; Fahim, 2017;
Taha et al., 2021), noun plural morphology (Abdallah
et al., 2013), and bound possessive pronouns (Faquih,
2014). The language-independent structures were syntactically
complex sentences and included passives, sentences with
CLD, object wh-questions, subject and object relative
clause, sentences with subordination, and conditionals.
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Table 2. A summary of the raw and z scores of the typically developing (TD) and developmental language disorder (DLD) groups on the
background measures.
Group
TD

DLD
z scores

Raw scores
Measures
A-LITMUS-NWR
(out of 100)
AVET (out of 100)
ANPT (out of 100)
MPU
CPM (out of 36)

M (SD)
93.79 (10.47)

Range
40–100

96.63 (5.81) 73.96–100
74.67 (24.68)
20–100
5.35 (0.97) 3.15–7.48
15.89 (3.68)
9–23

z scores

Raw scores

M (SD)

Range

M (SD)

Range

M (SD)

Range

0.02 (0.99)

–5.05 to –60

52.16 (19.91)

3.33–86.67

−3.90 (1.87)

−8.50 to −.65

−3.90
−2.22
−2.27
−1.87

60.83
21.99
3.25
14.76

14.58–89.58
0–73.33
1.89–4.61
9–23

−6.16
−2.14
−2.17
−0.30

0
0
0
0

(1)
(1)
(0)
(1)

to
to
to
to

0.58
1.03
2.20
1.94

(19.21)
(14.97)
(0.75)
(3.99)

(3.31)
(0.61)
(0.78)
(1.09)

−14.12 to −1.21
−3.03 to −0.05
−3.57 to −0.76
−1.87 to 1.94

Note. A-QU-LITMUS-NWR = Arabic version of the Quasi-Universal LITMUS Nonword Repetition Test (dos Santos et al., n.d.); AVET = Arabic
Verb Elicitation Test; ANPT = Arabic Noun Plurals Test; MPU = mean morpheme per utterance; CPM = Colored Progressive Matrices (Raven,
2007).

Additionally, the task included biclausal sentences with
coordination and complementizes, which were syntactically simple control structures matching the syntactically
complex sentences (i.e., language independent) in length
(Marinis & Armon-Lotem, 2015).
According to LITMUS-SR guidelines, sentences
should be grouped into levels according to their length
and syntactic complexity. Essentially, language-specific
structures were assessed using syntactically simple (e.g.,
SVO structure) and short sentences (average of eight syllables). The language-specific targets emerge early in development and are evident in the language of 4-year-old
Arabic-speaking TD children (e.g., Abdallah et al., 2013;
Abdu & Abdu, 1986; Al-Akeel, 1998; Aljenaie, 2001;
Omar, 1973; Ravid & Farah, 1999). Hence, all languagespecific structures were included in Level 1. No data were
available on the acquisition of the language-independent
structures in Arabic. Therefore, the assignment of these
structures to levels of difficulty followed the design of other
LITMUS-SR tasks. This was done to ensure that our task
was comparable to other SR tasks in other languages.
The initial version of the task was piloted with an
additional group of 13 monolingual Palestinian Arabic–
speaking TD children aged 4;1–6;5 (M = 62.4 months,
SD = 7.44). These children were not included in the main
TD group of this study. Pilot findings revealed that the
repetition accuracy of the target structures ranged from
54% to 100%. The average repetition accuracy differed
significantly across levels, F(1, 43) = 41.38, p < .001. The
average accuracy of repeating Level 1 structures (M =
94.16, SD = 5.18) was significantly lower than that of
Level 2 (M = 76.67, SD = 11.22) and Level 3 (M = 68.83,
SD = 18.43); for all comparisons, p < .05. These results
confirmed that the levels of the task were increasing in difficulty. Although conditional sentences were difficult for
the TD children, we decided to retain these items as their
repetition accuracy (M = 54.81, SD = 13.96) was above
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chance level, suggesting that these structures are not yet
acquired but are emerging.
The vocabulary (verbs, nouns, and adjectives) used
in the task was limited to early-acquired words that were
selected from children’s story books. Age of acquisition
data in Lebanese Arabic were available for only 52 of
the words used in the task (Łuniewska et al., 2019; see
Supplemental Material S1). As an additional measure,
the list of words was judged as being appropriate for
preschool-age children by five kindergarten teachers: All
words included in the test received an overall agreement
score of 80% or above as being familiar to preschool-age
children.
The final version of the Palestinian Arabic LITMUS
sentence repetition task (LITMUS-SR-PA-72) consisted of
72 sentences. The task examined a total of 13 structures
(20 substructures). The structures were classified into three
levels of increasing difficulty. Each level contained 24 sentences. All language-specific structures were included in
Level 1: past tense, present tense, noun plurals, and bound
possessive pronouns. Levels 2 and 3 included languageindependent structures. Level 2 contained movementderived structures such as passives, object wh-questions
and sentences with CLD, and control structures (biclausal
sentences with coordination and complementizes). Level 3
included structures with embedding, and these were conditionals, subordinate sentences, and subject relatives. We
also included object relatives that involve both movement
and embedding. The order of sentences within each level
was pseudorandomized so that there were no two consecutive sentences of the same structure (for the full list of
items, see the Appendix). The sentences varied in length
from three to seven words and seven to 15 syllables. There
was a significant difference in length across the levels, F(1,
70) = 60.06, p < .001. Sentences in Level 2 (M = 10.83 syllables, SD = 2.32) and Level 3 (M = 11.75 syllables, SD =
1.45) did not differ significantly in length (p = .18) but were
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significantly longer than sentences in Level 1 (M = 7.92 syllables, SD = .88, p < .001).

Procedure
Each child was tested individually in a quiet room
in the kindergarten, school, or speech and language therapy clinic they attended. The children were participating
in a larger research project and were assessed using a battery of tests across two 1-hr sessions. In the first session,
CPM, a narrative task, ANPT, and LITMUS-SR-PA-72
were administered; in the second session, QU-LITMUSNWRT, AVET, and nonword discrimination tasks were
administered. Testing was performed by the first author,
who is a qualified SLT and native speaker of Palestinian
Arabic. The administration of the LITMUS-SR-PA-72
followed the procedures suggested by Marinis and ArmonLotem (2015). Live voice was used given the young age of
the participants. Presenting sentences with live voice makes
the task more engaging for the children (e.g., Devescovi &
Caselli, 2007; Frizelle et al., 2017; Gavarró, 2017) and
allows the examiner to build a better rapport with them.
The live presentation of the task is more clinically relevant: SR tasks within standardized language tests are
presented live by clinicians (e.g., Newcomer & Hammill,
2008; Seeff-Gabriel et al., 2008; Wiig et al., 2013). To
achieve a consistent presentation of the task for all participants, the examiner practiced reading the sentences at an
average speed. Sentences were presented according to their
level of difficulty, with sentences in Level 1 being presented first, then sentences in Levels 2 and 3, respectively.
The LITMUS-SR-PA-72 task was introduced using a
tower-building game. Children were given a bucket full of
colored blocks. They were instructed to listen carefully to
each sentence and to repeat it verbatim. Two practice sentences preceded the task, and the child was given feedback
on their repetitions to ensure their understanding of the
task. The examiner read each sentence individually and
only once. The sentence was read again if the child did
not hear it due to ambient noise or if being distracted. After each repetition of the experimental sentences, the child
was verbally praised (e.g., good job) and was allowed to
add a block to the tower. The task took approximately
20 min. Responses were audio-recorded for later transcription and scoring.

Scoring
The responses of the children on the LITMUS-SRPA-72 task were transcribed orthographically, coded and
scored off-line using different scoring systems as follows:
•

Binary scoring: The child received a score of 1 if their
repetition is identical to the target sentence and a score

•

•

of 0 if their repetition contained any omission, substitution, or addition of words and/or affixes of the target
sentence. The maximum total binary score was 72.
Error scoring: A 0–3 scoring scheme was employed
based on the number of errors observed in the child’s
repetition. Identical repetitions of the target sentence
were assigned a score of 3, repetitions containing one
error were assigned a score of 2, repetitions containing
two to three errors were assigned a score of 1, and repetitions containing four or more errors were assigned a
score of 0. This yielded a maximum score of 216.
Structure scoring: This method was based on
whether or not the child maintained the grammatical
structure targeted by the sentence. Repetitions containing the target grammatical affix or morphosyntactic structure received a score of 1, whereas repetitions in which the target grammatical structure was
omitted, substituted, or changed were considered incorrect and received a score of 0. Compared to the
binary and error scoring methods, structural scoring
was more lenient as the child’s repetition was not
penalized for errors that did not affect the structure targeted by the sentence (i.e., lexical substitutions). In all scoring methods, phonological errors
that were consistent with the child’s speech were
not considered errors. Dialectal variations in the repetition of words were also disregarded (e.g., ke:ka
for kaʕke). If the child self-corrected and provided
more than one response, their final response was
scored irrespective of its accuracy. Errors were disregarded if they did not affect the sentence grammatical structure and included the use of a shortened form of the word (e.g., ʕa for ʕala “on”) and
the omission of the relative illi from relative clauses.
Both errors did not affect the grammatical structure
or meaning of the sentences.

Error Analysis
The error analysis was applied to sentences that
were ungrammatical (i.e., received a structural score of 0).
We did not have predefined error categories, rather, for
each ungrammatical sentence, error description was provided and the resulting structure was determined. Example 3
below illustrates the scoring and error coding methods.
When repeating Item 46, the child omitted the wh-word
mi:n, which is essential for the formulation of the target
object wh-question and also omitted the relative pronoun
illi. Given that the repetition deviated from the target sentence, it received a binary score of 0. There were two
omission errors, hence, the error score was 1. Finally, the
child failed to repeat the object wh-structure correctly, and
so, the structural score was 0. In this case, the morphosyntactic error category would be a combined omission of
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wh-word and relative illi leading to a change of structure
(sentence with CLD).

Item 46

DLD–3
Binary score
Error score
Structural score
Error type
Actual production

mi:n il-be:bi illi taʕmato mama? [object whquestion]
Who the-baby that feed-PAST-3FS-RES3MS mom?
“who is the baby that mommy fed?”
il-be:bi taʕmato mama
The-baby feed-PAST-3FS-CL-3MS mom?
“..the baby mom fed (it)?”
0
1
0
Omission of wh-word mi:n and relative
pronoun illi (1)
Sentence with left clitic dislocation

Reliability
A second Arabic-speaking SLT independently scored
22% of the data (seven DLD and 11 TD). The intraclass
correlation coefficient (ICC; absolute) indicated a high
interrater reliability for the binary (ICC = .98), error
(ICC = .91), and structural (ICC = .89) scoring methods.
Within each level, items of each grammatical structure
were equally divided across odd and even items. The odd–
even split-half reliability was determined, and the resulting
Spearman–Brown coefficient was .96. Furthermore, the
Cronbach’s alpha for all test items was valued at .985.
Both values indicate that the LITMUS-SR-PA-72 had a
satisfactory level of internal consistency reliability.

Statistical Analyses
All statistical analyses were run using R software
(Version 4.0.3; R Core Team, 2020). Raw scores were
used for first and second analyses (to address the first and
second research questions, respectively). Percentage scores
were used for the third analysis to address the third research question.
To address the first research question, accuracy
scores of the TD and DLD groups on the task were compared. A series of generalized linear mixed models
(Baayen et al., 2008) were fitted to the data using the
lme4 package (Bates et al., 2015). The dependent measure
was the accuracy of the grammatical structure of each of
the child’s repeated sentences. This was a binomial categorical variable (two levels: 1 = correct, 0 = incorrect). We
entered age and sentence length as covariates. The predictors
were group, level, target structure, and their interactions. A
stepwise–step-up procedure was followed for building the
mixed-effects models. The random effects were determined
initially. First, we included by-participant and by-item
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random intercepts. This was done to account for the nonindependence of the data (repeated measures; Baayen et al.,
2008). The addition of random slopes of the within-subject
variables was considered as recommended by Barr et al.
(2013). However, their inclusion led to model nonconvergence. Hence, the models did not include any random
slopes. We compared a baseline generalized linear model
without random effects (null model) with a baseline mixedeffects model that only included crossed random effects for
items and participants. The latter model had a significantly
better fit to the data, AIC = 2,991, χ2(2) = 2,750, p < .001.
Hence, the inclusion of the random effects structures was
warranted. Next, the covariates and the fixed effects
and their interactions were entered incrementally to the
baseline mixed-effects model. Likelihood ratio tests
(using a chi-square statistics) were conducted to evaluate whether the inclusion of a fixed effect significantly
improved the model’s fit statistics (Meteyard & Davies,
2020). Only the fixed effects that significantly improved
the model fit were retained in the model. Significant interactions were followed, with pairwise comparisons using
Bonferroni correction. These were obtained by the emmeans
package (Lenth et al., 2020).
To address the second research question, TD and
DLD groups were compared with regard to the types and
frequency of errors they made when they did not succeed
in producing the target grammatical structure. For each
error type, the differences in error rates between TD and
DLD groups were examined using Mann–Whitney test.
To address the third research question, we assessed
the diagnostic accuracy of the LITMUS-SR-PA-72 task.
Receiver operating characteristic (ROC) curve was generated
using the pROC package (Robin et al., 2011). ROC curves
plot true-positive rate (sensitivity) as a function of falsepositive rate (1 – specificity) for all possible cutoff points
(Gonçalves et al., 2014) and the optimal cutoff score with
the best sensitivity and specificity trade-off is determined.
The area under the ROC curve (AUC) was computed, and it
is a measure of test classification accuracy. Carter et al.
(2016) indicate that AUC values could range from .5 to 1.0.
An AUC of 1.0 reflects a perfect test, values of .90–.99 refer
to an excellent test, values of .8–.89 indicate a good test,
values of .7–.79 refer to a fair test, and any values lower than
this indicate that the test is uninformative.

Results
Analysis 1: Performance Accuracy
Figure 1 illustrates the average percentage scores of
children with and without DLD on LITMUS-SR-PA-72.
The DLD group scored significantly lower than the TD
group using binary, t(34.51) = −12.17, p < .001, d = 3.02;
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error, t(31.71) = −11.03, p < .001, d = 2.79; and structural, t(31.03) = − 10.08, p < .001, d = 2.56, scoring
methods.
Unlike binary and error scoring methods, structural
scoring did not penalize the child for repetition errors that
did not alter the grammatical structure assessed by the
sentence. The structural scores index the child’s ability to
repeat the target grammatical structures, irrespective of
their ability to exactly imitate all the words in the sentence.
Given our focus is the children’s grammatical ability, structural scores were used in the first and second analyses to investigate differences between the TD and DLD groups in
repeating sentences of increasing grammatical complexity.
A summary of structural scores for TD and DLD on the
LITMUS-SR-PA-72 is displayed in Table 3.
The fit of the final model was significantly better
than the intercept-only baseline model, AIC = 2,757,
χ2(17) = 268, p < .001. The results of the final model are
presented in Table 4.
The inclusion of age, χ2(1) = 6.89, p < .01, and sentence length, χ2(1) = 36.7, p < .001, significantly improved the
model fit. As shown in Table 4, age did not significantly predict SR performance (β = 0.03, p = .171) but sentence length
did (β = −0.20, p < .01). As the length of the target sentence
increased (number of syllables), children were less likely to repeat it correctly. There was a main effect of group, χ2(1) =
104, p < .001, such that the TD group (estimated marginal
means [EMM] = 5.50, SE = .25) repeated sentences more accurately than the DLD group (EMM = .70, SE = .27, p <
.001). The Group × Age interaction, χ2(1) = 2.15, p = .14,
and the Group × Sentence Length interaction, χ2(2) = 2.86,

p = .24, were nonsignificant. There was a main effect of level,
χ2(1) = 21.6, p < .001. The Level × Group interaction was
not significant, χ2(1) = 0.58, p = .44. The Age × Level interaction was significant, χ2(1) = 10.5, p < .01. As shown in Figure
2, repetition accuracy of structures in all levels increased with
age, but this effect was more prominent in Levels 2 and 3
compared to Level 1. When age was controlled, the proportion of correctly repeated structures in Level 1 (EMM = 4.62,
SE = 0.3) was higher than that of structures in Level 2
(EMM = 2.56, SE = 0.23, p < .001) and Level 3 (EMM =
2.23, SE = 0.26, p < .001). There was no significant difference
in the proportion of correctly repeated sentences between
Levels 2 and 3 (p = .325).
Grammatical target had a significant effect on repetition accuracy, χ2(11) = 88.3, p < .001. Within Level 1,
the repetition accuracy of present tense verbs (EMM =
2.98, SE = 0.38) was significantly lower than that of possessive pronouns (EMM = 6.28, SE = 0.54), noun plurals
(EMM = 5.32, SE = 0.43), and past tense (EMM = 4.44,
SE = 0.39; all comparisons, p < .001).
Within Level 2, the probability of correct repetition
did not differ significantly across sentences with CLD
(EMM = 3.10, SE = 2.35), complements (EMM = 3.32
SE = 0.38), coordination (EMM = 2.94 =, SE = 0.48),
and object wh-questions (EMM = 2.03, SE = 0.28; for all
comparisons, p > .05). The repetition accuracy of passive
sentences (EMM = 1.40, SE = 0.35) did not differ from
that of object wh-questions (p =. 907) or sentences with
coordination (p = .269) but was significantly lower than
for sentences with complements or coordination (both
comparisons, p < .05).

Figure 1. Accuracy scores of the typically developing (TD) and developmental language disorder (DLD) groups across binary, error, and structural scoring methods on the Palestinian Arabic LITMUS sentence repetition task.
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Table 3. Structural scores of the typically developing (TD) and developmental language disorder (DLD) groups across the grammatical
targets of the Palestinian Arabic LITMUS sentence repetition
task.

Table 4. Parameter estimates of the final logistic mixed-effects
model.

β

SE
(β)

Z
statistic

0.35
0.03
−0.20
4.84
−0.91
0.22

1.39
0.02
0.07
0.36
0.90
0.51

0.25
1.37
−2.67**
13.60**
−1.5*
0.42

−1.24
−0.16

0.45
0.63

−2.73**
−0.25

2.83
−0.95

0.44
0.38

6.38*
−2.49**

−1.07

0.40

−2.65**

−1.70
1.95
3.80

0.45
0.40
0.55

−3.82***
4.92
6.87***

−0.001

0.39

−0.89

0.02
Variance
1.92
0.22

0.01
SD
1.39
0.47

Parameters
TD
Grammatical
target
Overall
performance
Level 1
Past tense
Present tense
Noun plural
Possessive
pronoun
Level 2
CLD
Sentences with
complements
Sentences with
coordination
Wh-object
question
Passive
Level 3
Conditional
sentences
Object relatives
Subject relatives
Sentences with
subordination

DLD

M (SD)

M (SD)

Significance

97.36 (5.71)

56.76 (21.69)

***

99.44
99.17
98.61
100
100

83.33
86.67
57.78
92.22
96.67

(13.08)
(17.18)
(33.82)
(12.17)
(8.07)

***
***
***
***
***

96.88 (8.84)
97.5 (10)
98.75 (5.49)

47.22 (25.13)
67.5 (25.55)
56.67 (34.7)

***
***
***

97.08 (8.09)

41.67 (36.16)

***

95.83 (14.68)

42.92 (36.95)

***

96.25 (12.02)
95.76 (8.10)
90.42 (18.46)

31.67 (31.44)
39.72 (24.65)
23.33 (32.78)

***
***
***

95 (11.32)
98.33 (6.29)
97.5 (9.98)

33.75 (39.41)
50.83 (44.28)
45.83 (37.76)

***
***
***

(1.62)
(3.66)
(5.57)
(0)
(0)

Note. TD = CLD = clitic left dislocation.
***p < .001.

Fixed effects
Intercept
Age
Sentence length
Group: TD (compare with DLD)
Level 2 (compared with Level 1)
Sentences with complements
(compared with CLD)
Conditionals (compared with CLD)
Sentences with coordinates
(compared with CLD)
Noun plurals (compared with CLD)
Object relatives (compared with
CLD)
Object Wh questions (compared
with CLD)
Passives (compared with CLD)
Past tense (compared with CLD)
Possessive pronouns (compared
with CLD)
Subject relatives (compared with
CLD)
Age × Level
Random effects
Participant (Intercept)
Item (Intercept)
Observations: 6,480,
participants: 90, items: 72

1.81***

Note. TD = typically developing. DLD = developmental language
disorder; CLD = sentences with clitic left dislocation.
*p < .05. **p < .01. ***p <. 001.

Within Level 3, there were no significant differences
between the repetition accuracy of sentences across sentences
with conditionals (EMM = 1.45, SE = 0.45), subject relatives
(EMM = 2.78, SE = 0.28), object relatives (EMM = 1.83,
SE = 0.29), and sentences with subordination (EMM = 2.78,
SE = 0.38; for all comparisons, p > 0.05). The Group ×
Grammatical Target interaction was not significant, χ2(12) =
12.1, p = .523. The proportion of correct sentences repeated
by the TD group was significantly higher than that of the
DLD group across all of the target structures (for all comparisons, p < .001).
We conducted an additional analysis to tease apart the
effects of length (indexed by the number of syllables in the
sentence) and grammatical complexity (indexed by level of
complexity) on repetition accuracy. Levels 2 and 3 only differed in grammatical complexity but did not differ significantly in length. Therefore, we conducted a repeatedmeasures analysis of variance (ANOVA) with repetition accuracy as the dependent variable, group as a between-subjects
variable, and level (i.e., Levels 2 and 3) as a within-subjects
variable. The main effects of group, F(1, 88) = 179, p < .001;
level, F(1, 88) = 6. 45, p < .05; and their interaction, F(1,
88) = 5.67, p < .05, were all significant. To unpack the interaction, post hoc tests were conducted using Bonferroni
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corrected p values to account for multiple comparisons
(Field, 2009, p. 373). The TD group achieved significantly higher scores than the DLD group in repeating sentences within Level 2 (p < .001) and Level 3 (p < .001).
Within the TD group, there was no significant difference in
the average repetition scores of sentences in Levels 2 and 3
(p = 1). In contrast, the DLD group scored significantly
lower on sentences in Level 2 compared to sentences in Level
1 (p < .001).

Analysis 2: Error Patterns
Children with DLD were significantly more likely
to produce ungrammatical structures relative to the TD
group, χ2(1, N = 90) = 1,748, p < .001. As illustrated in
Table 5, the most common error in the repetition of
past tense verbs included the omission of the entire verb
from the sentence or substitution of the plural verb with a
singular verb (e.g., ʃirbib, drink-PAST-3MS, “he drank” for
ʃirbu, drink-PAST-3PL, “they drank”). These errors also
affected present tense verbs. Additionally, when repeating
present tense verbs, the DLD group showed an omission of
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Figure 2. A scatter plot showing the change in average structural scores of all children with age across Levels 1, 2, and 3 of the Palestinian
Arabic LITMUS sentence repetition task.

the present progressive b- and/or gender/person agreement
prefix yi/ti of the present tense verb, resulting in an imperative or imperfective verb (e.g., tiqra, read-IMPER-3FS, “she
study” or iqra, read-IMP-3MS, “you study” for btiqra, reaPRES-3FS, “she is studying”). In the DLD group, the imperative was used more frequently than the imperfective as
a substitute of a present tense verb.
When repeating sentences with noun plurals, the DLD
group substituted plural nouns with singular or dual nouns
(e.g., ta:be “ball” or ta:bte:n “two balls” for taba:t “balls”).
As for possessive pronouns, the DLD group showed
omissions of the bound pronouns (e.g., ʃaʕrat “hair”
for ʃaʕrathum, hair-CL-3FS, “their hair”). Overall, the TD
group made very few errors in Level 1 structures (all comparisons, p < .05). The DLD group was much more likely
than the TD group (p < .001) to omit the passive prefix
in-, which resulted in changing the passive sentence to an
active one (see Example 3b).
3.

(a) Item 34: il- ʃubak infataħ min il-hawa [passive]
The-window open-PASSIVE-3MS by
the-wind
“the window got opened by the wind”
(b) DLD-3: ʃubak fataħ hawa
[SVO]
Window open-PAST-3MS wind
“the window opened wind”

As for sentences with CLD, the TD and DLD
groups omitted the clitic pronoun, resulting in a sentence

with canonical word order (see Example 4b). The frequency of this error was significantly higher in the DLD
group compared to the TD group (p < .001).
4.

(a) Item 34: il-hadiya fatħatha il-binit [sentence
with CLD]
The-gift open-PAST-3FS-CL-3FS the-girl
“the gift, the girl opened it”
(b) DLD-10: fatħat il-hadiya
[SVO]
Open-PAST-3FS the-gift
“[she] opened it”

When repeating object wh-questions, the TD and
DLD groups demonstrated omissions of different elements
which resulted in repeating object wh-questions as subject
wh-question (5b), a sentence with CLD (5c), or a sentence
with canonical word order (5d). An atypical pattern that
only appeared in the DLD group was omitting several
elements of the questions resulting in a fragmented structure (5e). These errors were significantly more frequent in
the DLD group (for all comparisons, p < .001).
5.

(a) Item 28: ani bisse ħamlatha il-binit? [object
wh-question]
Which cat carry-PAST-3FS-CL-3FS
the-girl?
“which cat did the girl carry?”
(b) DLD-2: ani: ħamlat il-bisse . . .?
[subject
wh-question]
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Table 5. Frequency and types of grammatical errors of the typically developing (TD) and developmental language disorder (DLD) groups on
the Palestinian Arabic LITMUS sentence repetition task.
Group
Target structure
Level 1
Past tense
Present tense

Noun plural
Possessive pronouns
Level 2
Passive
Sentences with CLD
Object wh

Coordinate
Complement
Level 3
Subject relative
Object relative

Conditional
Subordinate

Error pattern (actual production)

Omission of
Omission of
Omission of
Omission of
Omission of
Omission of
Omission of
Substitution
Omission of

verb
plural suffix -u (singular for plural verb)
prefix bti-/byi- (imperative)
b- clitic (imperfective)
verb
plural -u (singular for plural verb)
plural suffix (singular for plural noun)
of plural suffix (use of dual for plural noun)
possessive pronoun

TD

DLD

n

n

0
0
1
2
0
0
0
0
0

9
6
36
8
6
5
4
3
3

1080
1080
1370
1081
1020
1110
990
990
1020

−3.37***
−3.37***
−5.77***
−2.75**
−2.64***
−3.69***
−2.20*
−2.20*
−2.64**

U

z

Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission

of passive verb prefix in- (past tense verb)
of clitic pronoun and change to word order (main clause)
of clitic pronoun and change to word order (SVO)
of clitic pronoun (SVO-wrong meaning)
of object clitic (subject wh)
of wh + object clitic (main clause)
of wh word (CLD)
(fragment structure)
of coordinator (w) (two main clauses)
of coordinator (w) + one clause (one main clause)
resulting in one main clause
(fragment structure)

9
3
3
2
10
7
2
0
4
1
3
0

73
18
18
13
34
30
24
22
32
19
42
4

1587
1240
1240
1201
1240
885
1214
1170
1454
1217
1474.5
1020

−6.92***
−4.62***
−4.62***
−4.06***
−3.84***
−.01***
−4.4***
−4.28***
−6.01***
−4.44***
−6.31***
−2.64**

Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission
Omission

of demonstrator had and relative illi (main clause)
(fragment structure)
of demonstrator had, relative illi, and resumptive clitic (main clause)
of demonstrator had and relative illi (CLD)
of resumptive clitic (subject relative)
(fragment structure)
of conditional iza (two main clauses)
of conditional iza and one clause (main clause)
(fragment structure)
of subordinate ʕashan (two main clauses)
of subordinate ʕashan + one clause (main clause)
(fragment structure)

3
1
6
1
17
0
13
1
0
4
2
0

86
9
67
34
26
12
43
20
11
29
12
12

1398
1095
1441.5
1401.5
1073
1110
1375
1337.5
1110
1281.5
1181
1080

−5.99***
−1.19***
−6.14***
−6.04***
−1.55**
−3.7***
−4.72***
−5.5***
−3.67***
−4.64***
−4.07***
−3.37***

Note. CLD = clitic left dislocation.
*p < .05. **p < .01. ***p < .001.

Which carry-PAST-3FS the-cat. . .?
“which carried the cat?”
(c) DLD-13: . . .binit ħamlatha bisse [sentence
with CLD]
girl carry-PAST-3FS-CL-3FS cat
“a girl, a cat carried her”
(d) DLD-20: . . .ħamlat bisse. . .
[SVO]
. . .carry-PAST-3FS cat. . .
“[she] carried a cat”
(e) DLD-3: . . .ħamlat. . .
[Fragment]
. . .carry-PAST-3FS . . .
“[she] carried”
The DLD group showed atypical errors by which
they either omitted the coordinator w or additional parts
of sentences with coordination resulting in two (6b) or
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one clauses. Both groups showed omissions of several
parts of the complement sentences, which resulted in
one clause. These errors rarely occurred in the TD
group (all comparisons, p < .001). A further error that
was unique to the DLD group only was the omission
of several parts of the sentence resulted in a fragmented
structure (6d).
6.

(a) Item 40: te:ta ʕimlat ʃa:j w baba akal basko:t
[sentence with coordination]
Grandma make-PAST-3MS tea and
dad eat-PAST-3MS biscuits
“grandma made tea and dad ate
biscuits”
(b) DLD-1: mama ʕimlat ʃa:j baba akal ... [two
main clauses]
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“if the boy does the homework, he
will go to the park”
(b) DLD-7: . . .walad yiʕmal wadʒib,. . . yruħ ʕal
ħadi:qa
[two main clauses]
. . .boy do-IMPER-3MS homework,
. . .go-IMPER-3MS to the-park
“boy do homework, go to park”
(c) DLD-27: . . .ʕimil wadʒib,. . . ħadi:qa
[SVO]
...do-PAST-3MS homework . . .park
“[he] did homework, park”
(d) DLD-12: ... ʕaħadi:qa
[fragment]
. . .. park

Mom make-PAST-3MS tea and dad
eat-PAST-3MS . . .
“mom made tea, dad ate”
(c) DLD-24: . . . akal basko:t baba
[SVO]
. . . eat-PAST-3MS biscuits dad
“dad ate biscuits”
(d) DLD-26: tei:ta .. ʃa:j .. baba ..
[fragment]
grandma .. tea .. dad ..
As for the repetition of subject and object relatives,
the TD and DLD groups omitted the demonstrative had,
relative noun illi (and the resumptive clitic pronoun of object relatives), resulting in a clause with canonical word
order (7b). Atypical errors of the DLD group included
omission of demonstrative had and relative noun illi of
object relatives, resulting in sentences with CLD (7c). All of
these errors occurred at a significantly higher frequency in
the DLD group relative to the TD group (for all comparisons, p < .001).
(a) Item 65: ha:d il-ʕasi:r illi ʃirbo il-walad [object
relative]
This the-juice that drink-PAST-3MSRES-3MS the-boy
“this is the juice that the boy drank”
(b) DLD-3: . . .il-walad. . . ʃirb il-ʕasi:r
[SVO]
. . .the-boy. . . drink-PAST-3MS thejuice
“the boy drank the juice”
(c) DLD-12: . . .ʕasi:r ʃirbu walad
[sentence
with CLD]
. . . juice drink-PAST-3MS-CL-3MS
boy
“juice, a boy drank it”
(d) DLD-5: ha:d ʕasi:r ʃirb il-walad
[subject
relative]
This the-juice drink-PAST-3MS theboy
“this juice drank a the boy”
(e) DLD-7: .. ʕasi:r .. walad ..
[fragment]
.. juice .. boy..

7.

As for conditional sentences, the TD and DLD
groups omitted the conditional iza, which resulted in two
main clauses (8b). In some cases, an additional omission
of a clause resulted in only one main clause to be produced (8c). Both error types occurred more often in the
DLD group than the TD group (p < .001).
8.

(a) Item 62: iza il-walad byiʕmal il-wadʒib, raħ
yruħ ʕala il- ħadi:qa [conditional]
If the-boy do-PRES-3MS the-homework, will go-IMPER-3MS to thepark

The most common error type in repeating sentences
with subordination was the omission of the subordinator
ʕashan, which resulted in two main clauses (10b). Sometimes this error was associated with an additional omission
of either the main or subordinate clause, which resulted in
only one clause (10c). Both errors occurred more often in
the DLD group relative to the TD group (both comparisons, p < .001). The omission of several elements of sentences in Level 3 resulted in fragmented sentences (see Examples 8e, 9e, and 10e). This was an atypical error specific
to the DLD group (see Table 5).
9.

(a) Item 58: il-walad ʕayyat ʕashan dayyaʕ illuʕbeh
[subordinate]
The-boy cry-PAST-3MS because
lose-PAST-3MS the-toy
“the boy cried because [he] lost
the toy”
(b) DLD-22: walad ʕayyat. . . dayyaʕ luʕbeh [two
main clauses]
Boy cry-PAST-3MS. . . lose-PAST3MS toy
“boy cried. . .[he] lost the toy”
(c) DLD-14 il-walad. . . dayyaʕ luʕbeh [SVO]
The-boy . . .lose-PAST-3MS toy
“the boy lost a toy”
(d) DLD-27: ..luʕbeh ..walad..
[fragment]
.. toy..boy ..

Analysis 3: Diagnostic Accuracy
Sensitivity, specificity, and likelihood ratios were
calculated for the final cutoff scores across the scoring
methods are summarized in Table 6.
For the binary scoring method, a cutoff score of
70.14% or below correctly classified 93% of children with
DLD (sensitivity) and 93% of TD children (specificity). A
child with DLD was 14 times more likely to obtain a
“fail” score (i.e., at or below the 70.14% cutoff) on the
LITMUS-SR-PA-72 than a TD child, and only 0.07 times
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more likely to obtain a “pass” score (i.e., above the
70.14% cutoff) than a TD child.
With a cutoff score of 79.4%, the error scoring method
achieved a good sensitivity level of 93% and a good specificity level of 98%. A child with DLD was 54 times more likely
to receive a fail score on the task than a TD child, and only
0.07 times more likely to obtain a pass score than a TD child.
Similarly, the structural scoring method achieved a
high level of diagnostic accuracy. A cutoff score at 90.97%
correctly classified 97% of children with DLD (sensitivity)
and 92% of TD children (specificity). A child with DLD
was 11 times more likely to obtain a fail score (i.e., below
90.97% cutoff) on the LITMUS-SR-PA-72 compared to a
TD child and was only 0.07 times more likely than a TD
child to score above cutoff score. The diagnostic accuracy
of the LITMUS-SR-PA-72 achieved using the binary scores
did not differ from that achieved using the error (p = .09)
or structural scores (p = .986). Similarly, there was no significant difference in the diagnostic accuracy of error scores
compared to the structural scores (p = .986).

Discussion
The TD and DLD groups differed significantly in
their scores on the LITMUS-SR-PA-72, showing that SR
is a locus of difficulty for Arabic-speaking children with
DLD. The pattern of grammatical errors in the TD and
DLD groups were largely similar, with a higher frequency
of grammatical errors in the DLD than in the TD group.
The LITMUS-SR-PA-72 discriminated accurately between
Arabic-speaking children with DLD and their agematched TD peers.

Arabic-Speaking Children With DLD
Performed Poorly on the LITMUS-SR-PA-72
Our first research question addressed how children
with and without DLD differ on performance accuracy on

the LITMUS-SR-PA-72. As predicted, we found large
and significant differences in the average performance of
the TD and DLD groups using binary, error, and grammatical structural scoring methods. These findings are in
line with previous studies, suggesting that SR is an area of
weakness for children with DLD acquiring a variety of
languages (e.g., Conti-Ramsden, 2003; Pham & Ebert,
2020; Thordardottir et al., 2011; Vang Christensen, 2019),
including Arabic-speaking children with or at risk of
DLD (Shaalan, 2010; Wallan, 2018). The average grammatical structural scores on the LITMUS-SR-PA-72 task
improved with age, suggesting that the task captured
grammatical developmental changes within the age span
of 4–6 years. Although the repetition accuracy of the
grammatical structures in Level 1 remained stable against
age, it increased significantly with age for structures
within Levels 2 and 3 for both groups. The grammatical
structures tested within Level 1 are acquired by 3 years of
age in Arabic, except for MSPs and BPs, which are acquired gradually into school-age years (Abdallah et al.,
2013; Aljenaie, 2001; Faquih, 2014; Omar, 1973; Ravid &
Farah, 1999). This explains the limited variation between
older and younger children in repetition accuracy of Level 1
structures. No data are available in Arabic on the acquisition of structures within Levels 2 (passive, CLD, object whquestions, coordinates, and complements) and 3 (subject
relative, object relative, subordinates and conditionals).
Evidence from other languages suggests that the acquisition
of these structures extends into school age (e.g., Friedmann
& Novogrodsky, 2004; Leonard, 1989; Mastropavlou &
Tsimpli, 2011; Stromswold, 1995). They could be emerging
and not yet fully acquired by the children in our sample,
which may contribute to the observed age effect.
The SR accuracy decreased as sentence length increased. Sentences within Levels 2 and 3 did not differ in
length but were significantly longer than sentences within
Level 1. For both groups, the average SR accuracy scores
for Levels 2 and 3 were significantly lower than those for
Level 1, but no difference was observed in the average SR

Table 6. Diagnostic accuracy metrics of the Palestinian Arabic LITMUS sentence repetition task.

Scoring method
Binary scoring
Error scoring
Structural scoring

Cutoff % (raw)
70.14%
(52/72)
79.4%
(160/216)
90.97%
(65/72)

Sensitivity (correct
DLD) [95% CI]

Specificity (correct
TD) [95% CI]

.93
(28/30)
[.83, 1]
.93
(28/30)
[.83, 1]
.97
(29/30)
[.83, 1]

.93
(56/60)
[.87, .98]
.98
(59/60)
[.95, 1]
.92
(55/60)
[.83, 1]

LR+ [95% CI]

LR [95% CI]

AUC [95% CI]

13.93
[5.41, 36.26]

0.07
[5.41, 0.27]

.97
[.94, 1]

54.88
[8, 329]

0.07
[0.02, 0.26]

.98
[.96, 1]

11.27
[84.83, 26.12]

0.07
[0.02, 0.27]

.99
[.97, 1]

Note. DLD = developmental language disorder; CI = confidence interval; TD = typically developing; LR+ = positive likelihood ratio; LR− =
negative likelihood ratio; AUC = area under curve.
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accuracy between Levels 2 and 3. The reduction of SR accuracy with increasing length could point out the role of
short-term memory in SR, with longer sentences placing
greater demands on memory capacity than shorter sentences (e.g., Alloway & Gathercole, 2005). However, the
observed decline in SR accuracy across levels occurred despite controlling for sentence length in the analysis. Furthermore, sentences within Levels 2 and 3 were not only
longer but also syntactically more complex than sentences
in Level 1. Hence, the increased difficulty with the repetition
of sentences within Levels 2 and 3 relative to Level 1 cannot
be attributed solely to differences in short-term memory load
but could also reflect differences underlying syntactic representations in long-term memory (Frizelle et al., 2017).
In an attempt to disentangle the influence of length
and grammatical complexity on repetition accuracy, we
conducted an additional analysis in which we compared
the performance of both groups on Levels 2 and 3, which
did not differ significantly in length but differed in grammatical complexity. Before discussing the results, we
would like to acknowledge that while the results of this
analysis (repeated-measures ANOVA) were largely similar
to the original mixed-effects model we conducted, there
are slight differences. The difference is likely to be due to
the increased complexity of mixed-effects model relative to
the repeated-measures model. Specifically, the inclusion of
random effects structures may reduce the amount of variance that is attributed to fixed effects and their interactions. That is, if fixed effects or their interactions are small
or weak, they could appear as being nonsignificant in
mixed models. This could explain the lack of Group ×
Level interaction in the mixed model but the significance
of this interaction in this follow-up analysis. Within the
TD group, there was no significant difference in performance between Levels 2 and 3. In contrast, the DLD
group showed a significantly lower repetition accuracy of
sentences in Level 3 compared to Level 2. This finding
suggests that syntactic complexity influenced the repetition
accuracy in the DLD group, but not the TD group. That
is, the DLD group appeared to be more sensitive and
found it more challenging to repeat syntactically complex
sentences. The lack of this effect in the TD group could be
attributed to the fact that their performance approached
ceiling across all levels. This result extends previous evidence, showing that when sentence length was constant,
increasing syntactic complexity resulted in a greater number of errors in SR (Frizelle & Fletcher, 2014; Kidd et al.,
2007; Riches et al., 2010). This conclusion is in line with
accumulating evidence, maintaining that SR is not a pure
measure of memory but rather requires interaction between linguistic representations and memory resources
(e.g., Marinis & Armon-Lotem, 2015; Moll et al., 2015).
We further examined the accuracy of repetition of
the target grammatical structures assessed by the task.

The DLD group had lower accuracy scores compared to
the TD group in producing past tense and present tense
verbs. This finding confirms that the production of verb
tense and subject–verb agreement morphology is a weakness for Arabic-speaking children with DLD (Abdallah &
Crago, 2008; Fahim, 2017; Taha et al., 2021). The children with DLD in our sample repeated noun plurals and
possessive pronouns with high accuracy (> 90%), suggesting that these structures were not problematic for them.
This contrasts with findings from previous studies that
have used elicitation tasks (Abdallah et al., 2013; Faquih,
2014). Importantly, this finding is inconsistent with the results of the DLD group on the ANPT in which they had
an average score of 22%. As mentioned in the Method
section, the items used in the LITMUS-SR-PA-72 were
limited to early-acquired words. Hence, these items had
high frequency and were familiar to the children. These
findings could be explained by referring to the critical
mass hypothesis, which assumes a relationship between
lexical development and morphosyntactic skills in children
(Marchman & Bates, 1994; Windfuhr et al., 2002). It proposes that once the children have acquired a critical mass
of words (i.e., nouns), acquiring morphological properties
(e.g., noun plurals and possessive pronouns) would be facilitated. As the children in our study had acquired all the
nouns used in the LITMUS-SR-PA-72 task, they did not
have much difficulty with the morphological properties of
these nouns (i.e., forming plurals or possessive pronouns)
as they would have acquired these nouns.
The DLD group had significantly lower scores than
the TD group in repeating all language-independent structures within Level 2 (sentences with CLD, passives, and object wh-questions) and Level 3 (subject and object relatives,
conditionals, and sentences with subordination). This finding
is not surprising as the production and comprehension of
syntactic constructs that involve movement (e.g., sentences
with CLD, passives, object relatives, and object wh-questions)
have been identified to be cross-linguistically impaired in
children with DLD (e.g., Arosio et al., 2009; Bedore &
Leonard, 2001; Deevy & Leonard, 2004; Friedmann &
Novogrodsky, 2011; Marinis & Saddy, 2013; Novogrodsky
& Friedmann, 2006; Prévost et al., 2014; Shaalan, 2010;
Tuller et al., 2011). These noncanonical structures are derived via syntactic movement, which involves building longdistance syntactic dependencies. Surface SVO word order
corresponds to a canonical order of arguments (agent–action–theme), whereas noncanonical sentences do not. The
DLD group’s low scores when repeating movement-derived
sentences could be attributed to a difficulty in the assignment of a thematic role to the moved element (Friedmann
& Novogrodsky, 2011). The DLD group’s poor repetition
ability of sentences with clausal embedding (e.g., sentences
with complements, subject and object relatives, and sentences with conditionals) has also been identified as an
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area of difficulty for children with DLD across languages
(e.g., Arosio et al., 2009; Fleckstein et al., 2018; Frizelle &
Fletcher, 2014; Gavarró, 2017; Owen & Leonard, 2006).
Our study provides an initial picture of the morphosyntactic difficulties of Arabic-speaking children with
DLD. We found significant group differences in the production of verbs, sentences with passives, CLD, object whquestions, subject and object relative clauses, sentences
with coordination, complements, subordination, and conditionals. These structures appear to be sensitive to the
language differences between children with and without
DLD and could potentially support the identification of
DLD in Arabic. A further investigation of these structures
using other probes (e.g., elicitation tasks and language
samples) is warranted to better establish their potential as
clinical markers of DLD in Arabic-speaking children.

Grammatical Errors
Our second research question focused on how children with and without DLD differ in terms of their morphosyntactic errors on the LITMUS-SR-PA-72 task. The
quantity and, in some instances, the type of grammatical
errors differed between the TD and DLD groups. The
proportion of errors in the DLD group was significantly
higher than that of the TD group.
With regard to the language-specific structures, the
DLD group showed either omission or substitution errors
when repeating present or past tense verbs. Tense errors
consisted of replacing the target tense with a nonfinite
form (imperative or imperfective).
Given the fusional properties of Arabic verb morphology, errors in tense were sometimes associated with
errors in agreement. Main agreement errors were the use
of second-person plural verbs in place of third-person
verbs (in cases where the imperative was used) or the use
of singular verbs instead of plural verbs. These errors were
barely produced by the TD group, suggesting that they
are age-inappropriate errors; however, such errors have
been observed in Arabic-speaking children with DLD and
toddler TD children (Abdallah & Crago, 2008; Ouali, 2018;
Qasem & Sircar, 2017; Taha et al., 2021).
As for the language-independent structures, omissions were the dominant error type observed in both
groups, with a higher proportion of errors in the DLD
compared to the TD group. The omission errors primarily
affected grammatical suffixes such as passive prefix -in
from the passive verb, which resulted in producing an active voice sentence. Object clitic pronouns in sentences
with CLD, object wh-questions, and object relative clauses
were omitted, which resulted in a change of the target
grammatical structure. Furthermore, omission errors affected function words such as the coordinator w “and,”
conditional iza “if,” subordinate ʕashan “because,”
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demonstrative ha:d “this,” relative pronoun illi “that,”
and wh-words such as mi:n “who” and ani/u “which.”
The omission of the grammatical suffixes or function
words frequently co-occurred or was associated with word
order changes. These errors occurred in the TD group as
well, so could be described as typical. In general, the
omission error patterns in the DLD group have been observed in other languages, which extends the evidence that
the use of grammatical affixes is an area of weakness in
children with DLD (e.g., Bedore & Leonard, 1998;
Frizelle & Fletcher, 2014; Grüter, 2005; Hansson &
Nettelbladt, 2006; Novogrodsky & Friedmann, 2006;
Seeff-Gabriel et al., 2010). One atypical error type that occurred exclusively in the DLD group was the omission of
several elements of the target sentences, which resulted in a
fragmented structure. This particularly applied to sentences
involving syntactic movement: passive sentences, sentences
with CLD, object wh-questions, and object relatives. The
repetition of structures involving movement and/or embedding as fragmented structures could indicate poor morphosyntactic representations of these structures in the long-term
memory of children with DLD (Frizelle et al., 2017) or that
these structures have not yet been acquired.

LITMUS-SR-PA-72 Could Be a Clinical
Marker of DLD in Arabic
Our third research question addressed whether the
LITMUS-SR-PA-72 task can reliably distinguish children
with and without DLD. ROC analyses were performed to
obtain the best cutoff points for the binary, error, and
structural scoring methods. The AUC levels associated
with the optimal cutoff scores ranged from .97 to .99 for
the three scoring methods, suggesting that the LITMUSSR-PA-72 yielded an excellent diagnostic accuracy. This
finding is consistent with previous studies showing a good diagnostic accuracy of SR tasks in identifying DLD in many
languages (e.g., Armon-Lotem & Meir, 2016; Leclercq et al.,
2014; Pham & Ebert, 2020; Vang Christensen, 2019).
Overall, the binary, error, and structural scoring
methods showed sensitivity (proportion of children with
DLD correctly identified) and specificity values (proportion of TD children correctly identified) were larger than
90%. Hence, scoring the LITMUS-SR-PA-72 test with
any of these scoring methods yielded a good power in differentiating between children with and without DLD
(Plante & Vance, 1994). Across the scoring methods, the
LRs+ were higher than 10 and the LRs− were less than
0.1. These values suggest that a child with DLD was more
than 10 times more likely to obtain a “fail” score (i.e., at
or below the specified cutoff) on the LITMUS-SR-PA-72
than a TD child and only less than 0.1 times more likely
to obtain a “pass” score (i.e., above the specified cutoff)
than a TD child. Together, these findings indicate that a
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score above or below the specified cutoff point on the
LITMUS-SR-PA-72 could be interpreted with strong confidence as indicative of the presence or absence of DLD
(C. A. Dollaghan, 2007).
Despite the good levels of sensitivity, specificity, and
strong likelihood ratios, these values should be interpreted
in consideration of the associated 95% confidence intervals
(CIs). The lower bound of the 95% CIs for the sensitivity
of the binary and error scoring methods was 83%, and
those for the specificity of the binary and structural scoring methods were 87% and 83%, respectively. These values
fall below the 90% threshold, which characterizes tests
with good diagnostic accuracy; rather, they are only indicative of adequate diagnostic accuracy (Plante & Vance,
1994). Similarly, the lower bound of 95% CIs for the LR+
of the binary and error methods was ≥ 3, whereas the upper bound of 95% CIs for the LR− of all the scoring
methods was ≤ 0.3. These values do not meet the criteria
of C. A. Dollaghan (2007) for a clinically informative test,
that is, of LR+ ≥ 10.0 and LR− ≤ 0.1; rather, they indicate that the test is suggestive but insufficient to rule in or
rule out the disorder. Therefore, we refrain from suggesting that the LITMU-SR-PA is a strong indicator of the
presence or absence of DLD. Instead, we propose that the
LITMU-SR-PA test is suggestive of DLD and should be
used in combination with other assessment tools to
achieve accurate DLD diagnosis.

Clinical Implications
The LITMUS-SR-PA-72 task, a theoretically based
measure, forms the first step toward a more researchinformed approach to DLD diagnosis in the Palestinian
Arabic context. Our study suggests that poor SR may
characterize DLD in Arabic-speaking children. This leads
us to recommend SLTs consider assessing SR as part of the
diagnostic procedures of DLD. Particularly, the LITMUSSR-PA-72 could be used to conduct a systematic evaluation of the morphosyntactic structures known to be problematic for children with DLD. These grammatical structures may be avoided by children with DLD in traditional elicitation tasks (i.e., spontaneous language samples), providing fewer opportunities to assess these structures. Our study emphasizes the potential diagnostic
value of the LITMUS-SR-PA-72 task as an index with
good diagnostic accuracy in differentiating 4- to 6-yearold Palestinian Arabic–speaking children with DLD from
TD children. This good discriminatory power of the task
was consistent across the binary, error, and structural
scoring methods; hence, either of these scoring systems
could be applied according to the purpose of the assessment. The binary scoring method is a simplified scoring
system that is quick and easy to administer. It could be
most useful when the LITMUS-SR-PA-72 is used to

determine whether or not a child’s linguistic abilities require
further assessment. Error scoring is a more fine-grained
method and could be used to determine the severity of a
child’s language production deficits. Grammatical structure
scoring is a precise scoring system that could be used to
build a profile of the child’s grammatical strengths and
weaknesses. Morphosyntactic structures that the child fails
to repeat could then be further assessed. The structural
scoring method could be used to measure the effectiveness
of language intervention and progress in the mastery of the
target grammatical structures. Unlike informal language
tasks, the LITMUS-SR-PA-72 provides clinicians with language scores that could be compared to different cutoff
points according to the scoring method that is being used.

Limitations and Future Directions
The two-gate design alongside the stringent criteria
employed for the inclusionary language measures could
have resulted in a spectrum bias (C. A. Dollaghan &
Horner, 2011; Pawłowska, 2014; Redmond et al., 2019).
The children in our study were recruited from preselected
samples (e.g., children with a prior DLD diagnosis vs.
children with typical language development). A confirmation of the DLD/TD status involved scoring above (for
TD children) or at/below cutoff −1.5 SDs (for children
with DLD) on at least three language measures assessing
morphosyntax and phonology. This could have resulted in
two groups on the polarized ends of the spectrum of language abilities. The comparison of the DLD group with
severe language deficits and the TD group with average
language abilities could have led to an overestimation of
the diagnostic accuracy levels (Pawłowska, 2014). Furthermore, our DLD group may not be representative of Palestinian children with DLD. Given that DLD diagnosis in
Palestine is based on informal language assessments, children whose language difficulties are borderline and/or do
not present with comorbid speech sound disorder are more
likely to be undiagnosed and, consequently, not entitled to
receive language intervention services. Children who receive
a clinical diagnosis of DLD usually have more severe language deficits. To address these limitations, Pawłowska
(2014) recommends employing one-gate designs in which
all children are recruited from a single population (unselected sample) so that heterogeneous and representative
samples of children with and without DLD are recruited.
The current study examined the clinical usefulness of
the LITMUS-SR-PA-72 task in identifying DLD in 4- to
6-year-old children, hence limiting generalizability of the results to older or younger children. Future work could examine the diagnostic value of the task in identifying DLD
in a wider age range and also establishing norms for the acquisition of grammatical structures in Arabic. This information is imperative for the development of age-appropriate
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grammatical assessments to inform clinicians and educators
of the grammatical structures to watch out for when assessing children across different age groups.
The LITMUS-SR-PA-72 was administered live. This
could have resulted in variations in pitch, speed, the loudness of the examiner when reading sentences to different
children. For a more consistent task delivery, a computerized version of the task using audio-recorded sentences
could be developed. Finally, the vocabulary used in the
task was not controlled for frequency or imageability.
More research is needed to establish psychometric properties of Arabic vocabulary.

Conclusions
This study found that SR deficits could be a potential
clinical marker of DLD in Arabic-speaking children. Compared to age-matched controls, the DLD group scored significantly lower on repetition of both language-specific and
language-independent syntactically complex structures. The
frequency of morphosyntactic errors was significantly
higher in the DLD than in the TD group. Some errors
occurred exclusively in the DLD group, suggesting clinicians should consider the type and frequency of error
patterns when assessing children’s expressive grammar.
The LITMUS-SR-PA-72 is moderately accurate in differentiating between Palestinian Arabic–speaking children
with and without DLD. The task is only suggestive of
the presence or absence of DLD and should be used
alongside information from other sources to improve the
accuracy of DLD diagnosis. The clinical utility of a refined version of the task should be confirmed in a more
representative sample of Palestinian children via larger
scale population studies.
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Appendix (p. 1 of 3)
List of Items in the LITMUS-SR-PA-72 Task

Level
1

Target structure
Mean length (SD)
Past tense
7.83 syllables (0.75)

Substructure
PAST-3MS

Item
1
6

PAST-3FS

7
24

PAST-3PL

12
21

Present tense
7.66 syllables (0.82)

PRES-3MS

14
17

PRES-3FS

2
11

PRES-3PL

4
13

Noun plurals
7.83 syllables (1.17)

Feminine sound plurals

3
22

Masculine sound plurals

9
16

Broken plurals

5
10

Possessive pronouns
8.33 syllables (.82)

CL-3MS

15
20

CL-3FS

18
23

CL-3PL

8
19

Arabic sentences
“Approximate English translation”
ﺑﺎﺑﺎ ﺍﺷﺘﺮﻯ * ﺳﻴﺎﺭﺓ
“Daddy bought a car”
ﺭﺳﻢ ﺍﻟﻮﻟﺪ ﺷﺠﺮﺓ
“The boy drew a tree”
ﻣﺎﻣﺎ ﻏﺴﻠﺖ ﺍﻟﺼﺤﻦ
“Mommy washed the dish”
ﺃﻛﻠﺖ ﺍﻟﺒﺴﺔ ﺟﺒﻨﺔ
“The cat ate cheese”
ﻟﺤﻘﻮﺍ ﺍﻟﺒﻘﺮﺍﺕ ﺍﻟﻮﻟﺪ
“The cows chased the boy”
ﺍﻷﻭﻻﺩ ﺷﺮﺑﻮﺍ ﻋﺼﻴﺮ
“The boys drank juice”
ﺳﻴﺪﻭ ﺑﺴﻮﻕ ﺍﻟﺴﻴﺎﺭﺓ
“Grandpa is driving the car”
ﺍﻟﻮﻟﺪ ﺑﻠﻘﻂ ﻭﺭﺩﺓ
“The boy is picking a flower”
ﻣﺎﻣﺎﺑﺘﻘﺮﺃﻗﺼﺔ
“Mommy is reading a story”
ﺑﺘﻠﻮﻥ ﺍﻟﺒﻨﺖ ﺍﻟﺤﻴﻂ
“The girl is painting the wall”
ﺑﻮ ﺍﻻﻭﻻﺩ ﻓﻮﺗﺒﻮﻟﺒﻠﻊ
“ The boys are playing football”
ﺍﻟﺒﻨﺎﺕ ﺑﻨﻀﻔﻮﺍ ﺍﻟﺒﻴﺖ
“The girls are cleaning the house”
ﺗﻴﺘﺎ ﻛﺴﺮﺕ ﺍﻟﻜﺎﺳﺎﺕ
“Grandma broke the glasses”
ﺭﻣﻰ ﺍﻟﻮﻟﺪ ﺍﻟﻄﺎﺑﺎﺕ
“ The boy threw the balls”
ﺗﻴﺘﻴﺎ ﻧﺎﺩﺕ ﺍﻟﻄﺒﺎﺧﻴﻦ
“Grandma called the cooks”
ﻧﺎﺩﻯ ﺍﻟﻮﻟﺪ ﺍﺍﻟﺒﻴﺎﻋﻴﻦ
“The boy called the salesmen”
ﺃﻛﻞ ﺍﻟﻘﺮﺩ ﺍﻟﻤﻮﺯ
“ The monkey ate the bananas”
ﺍﻟﺒﻨﺖ ﺿﻴﻌﺖ ﺍﻟﻤﻔﺎﺗﻴﺢ
“The girl lost the keys”
ﺍﻟﻮﻟﺪ ﺿﻴﻊ ﻃﺎﺑﺘﻪ
“The boy lost his ball”
ﺍﻟﻮﻟﺪ ﻛﺴﺮ ﻟﻌﺒﺘﻪ
“The boy broke his game”
ﺣﻤﻤﺖ ﺍﻟﺒﻨﺖ ﻟﻌﺒﺘﻬﺎ
“The girl washed her doll”
ﺍﻟﺒﻨﺖ ﻣﺸﻄﺖ ﺷﻌﺮﺍﺗﻬﺎ
“The girl brushed her hair”
ﺍﻟﺒﻨﺎﺕ ﻧﻀﻔﻮﺍ ﺑﻴﺘﻬﻢ
“The girls cleaned their house”
ﺑﻴﺎﻭﻻﺩ ﻧﺸﻔﻮﺍ ﺍﻳﺪﻱ ﻳﻬﻢ
“The boys dried their hands”
(table continues)
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Appendix (p. 2 of 3)
List of Items in the LITMUS-SR-PA-72 Task
Level
2

Target structure
Mean length (SD)

Substructure

Passives
9.5 syllables (.58)

Item
25
34
38
41
26

Clitic left dislocation
8.5 syllables (1.29)

36
39
45
Complement clauses
12 syllables (2.31)

finite

29
44

Nonfinite

32
47

Wh Object
10.25 syllables (1.04)

Who

27
31
42
46

Which

28
30
37
43

Coordinates
13.9 syllables (1.63)

33
35
40
48

Arabic sentences
“Approximate English translation”
ﺍﻟﻜﺎﺳﺔ ﺍﻧﻜﺴﺮﺕ ﻣﻦ ﺍﻟﻮﻟﺪ
“The glass got broken by the boy”
ﺍﻟﺸﺒﺎﻙ ﺍﻧﻔﺘﺢ ﻣﻦ ﺍﻟﻬﻮﺍ
“The window got opened by the wind”
ﺍﻟﺴﻴﺎﺭﺓ ﺗﻮﺳﺨﺖ ﻣﻦ ﺍﻟﻤﻄﺮ
“The car got dirty by the rain”
ﺍﻟﻮﻟﺪ ﺍﻧﻀﺮﺏ ﻋﻠﻰ ﺑﻄﻨﻪ
“The boy got his on his stomach”
ﺍﻟﺒﻠﻮﻥ ﺍﻟﻮﻟﺪ ﻓﻘﻌﻪ
“The balloon, the boy popped it”
ﺍﻟﻜﻌﻜﺔ ﻣﺎﻣﺎ ﻋﻤﻠﺘﻪ
“The cake, mom made it”
ﺍﻟﻬﺪﻳﺔ ﻓﺘﺤﺘﻬﺎ ﺍﻟﺒﻨﺖ
“The gift, the girls opened it”
ﺍﻟﺒﻨﻄﻠﻮﻥ ﻟﺒﺴﻮ ﺍﻟﻮﻟﺪ
“The trouser, the boy wore it”
ﻓﻜﺮﺕ ﻣﺎﻣﺎ ﺇﻧﻮ ﺍﻟﺒﺴﺔ ﺃﻛﻠﺖ ﻓﺎﺭ
“Mommy thought that the cat ate the mouse”
ﻓﻜﺮ ﺑﺎﺑﺎ ﺍﻧﻮ ﺍﻟﻮﻟﺪ ﺿﻴﻊ ﺍﻟﻠﻌﺒﺔ
“Dad thought that the boy lost the toy”
ﺑﺪﻫﺎ ﺍﻟﺒﻨﺖ ﺗﺎﻛﻞ ﺟﺰﺭﺓ
“The girl wants to eat a carrot”
ﺳﻴﺪﻭ ﺑﺤﺐ ﻳﺎﻛﻞ ﺷﻮﻛﻼﻃﻪ
“Grandpa likes to eat chocolate”
ﻣﻴﻦ ﺍﻟﺒﻨﺖ ﺍﻟﻠﻲ ﺗﻴﺘﺎ ﺑﺎﺳﺘﻬﺎ
Who is the girl that grandma kissed?”
ﻣﻴﻦ ﺍﻟﻮﻟﺪ ﺍﻟﻠﻲ ﺳﺎﻋﺪﻭ ﺑﺎﺑﺎ؟
“Who is the boy that dad helped?”
ﻣﻴﻦ ﺍﻟﻮﻟﺪ ﺍﻟﻠﻲ ﺍﻟﻜﻠﺐ ﻟﺤﻘﻪ؟
Who is the boy that the dog chased?”
ﻣﻴﻦ ﺍﻟﺒﻴﺒﻲ ﺍﻟﻠﻲ ﻃﻌﻤﺘﻪ ﻣﺎﻣﺎ؟
"Who is the baby that mommy fed?”
ﺃﻧﻲ ﺑﺴﺔ ﺣﻤﻠﺘﻬﺎ ﺍﻟﺒﻨﺖ؟
“Which cat did the girl carry?”
ﺃﻧﻮ ﺗﻠﻔﻮﻥ ﺍﻟﻮﻟﺪ ﺧﺮﺑﻮﺍ؟
“Which phone did the boy break?”
ﺃﻧﻲ ﻫﺪﻳﺔ ﺍﻟﺒﻨﺖ ﺍﻋﻄﺘﻬﺎ؟
“Which gift did the girl give?”
ﺃﻧﻮ ﺻﻨﺪﻭﻕ ﻓﺘﺤﻪ ﺑﺎﺑﺎ؟
“Which box did dad open?”
ﻣﺎﻣﺎ ﻗﺮﺃﺕ ﻗﺼﺔ ﻭ ﺍﻟﻮﻟﺪ ﻧﺎﻡ
“Mommy read a story and the boy slept”
ﺍﻟﻘﺮﺩ ﻃﻠﻊ ﻋﺎﻟﺸﺠﺮﺓ ﻭ ﺍﻟﻌﺼﻔﻮﺭ ﻃﺎﺭ
“The monkey climbed the tree and the bird flew”
ﺗﻴﺘﺎ ﻋﻤﻠﺖ ﺷﺎﻱ ﻭ ﺑﺎﺑﺎ ﺃﻛﻞ ﺑﺴﻜﻮﺕ
“Grandma made tea and dad ate biscuits”
ﺳﻴﺪﻭ ﻏﺴﻞ ﺍﻟﺴﻴﺎﺭﺓ ﻭ ﺗﻴﺘﺎ ﻛﺘﺒﺖ ﺭﺳﺎﻟﺔ
“Grandpa washed the car and grandma wrote a letter”
(table continues)
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Appendix (p. 3 of 3)
List of Items in the LITMUS-SR-PA-72 Task
Level
3

Target structure
Mean length (SD)
Object relatives
11.5 syllables (.93)

Substructure
Reversible

Item
52
59
64
69

Irreversible

53
56
65
70

Subject relatives
10.7 5 syllables (.46)

Reversible

49
54
60
67

Irreversible

50
63
71
57

Conditionals
13.75 syllables (1.50)

51
62
66
71

Subordinates
12.25 syllables (1.71)

55
58
61
68

Arabic sentences
“Approximate English translation”
ﻫﺎﻱ ﺍﻟﺒﻨﺖ ﺍﻟﻠﻲ ﻧﻴﻤﺘﻬﺎ ﺗﻴﺘﻴﺎ
“This is the girl that mom put to sleep”
ﻫﺎﺩ ﺍﻟﺤﻤﺎﺭ ﺍﻟﻠﻲ ﺍﻟﻜﻠﺐ ﺩﻓﻌﻪ
“This is the donkey that the dog chased”
ﻫﺎﺩ ﺳﻴﺪﻭ ﺍﻟﻠﻲ ﺳﺎﻋﺪﻭ ﺍﻟﻮﻟﺪ
“This is the grandpa that the boy helped”
ﻫﺎﻱ ﺍﻟﺒﺴﺔ ﺍﻟﻠﻲ ﺍﻟﺴﻠﺤﻔﺎﺓ ﻋﻀﺘﻬﺎ
“This is cat that the turtle bit”
ﻫﺎﻱ ﺍﻟﻘﺼﺔ ﺍﻟﻠﻲ ﺗﻴﺘﻴﺎ ﻗﺮﺃﺗﻬﺎ
“This is the story that grandma read”
ﻫﺎﻱ ﺍﻟﺒﺴﺔ ﺍﻟﻠﻲ ﻻﻗﺘﻬﺎ ﺍﻟﺒﻨﺖ
“This is the cat that the girl found”
ﻫﺎﺩ ﺍﻟﻌﺼﻴﺮ ﺍﻟﻠﻲ ﺷﺮﺑﻮﺍ ﺍﻟﻮﻟﺪ
“This is the juice that the boy drank”
ﻫﺎﺩ ﺍﻟﺸﺒﺎﻙ ﺍﻟﻠﻲ ﺍﻟﻮﻟﺪ ﺳﻜﺮﻩ
“This is the window that the boy closed”
ﻫﺎﺩ ﺍﻟﻮﻟﺪ ﺍﻟﻠﻲ ﺑﺎﺱ ﺍﻟﺒﻨﺖ
“This is the boy that kissed the girl”
ﻫﺎﺩ ﺍﻟﻮﻟﺪ ﺍﻟﻠﻲ ﺣﻀﻦ ﻣﺎﻣﺎ
“This is the boy that hugged mom”
ﻫﺎﻱ ﺗﻴﺘﺎ ﺍﻟﻠﻲ ﺻﻮﺭﺕ ﺍﻟﺒﻨﺖ
“This is the grandpa who took a picture of the girl”
ﻫﺎﻱ ﺍﻟﺒﻨﺖ ﺍﻟﻠﻲ ﺷﺎﻓﺖ ﺍﻷﺭﻧﺐ
“This is the girl that saw the rabbit’
ﻫﺎﻱ ﺍﻟﺒﻨﺖ ﺍﻟﻠﻲ ﺍﺷﺘﺮﺕ ﻛﺘﺎﺏ
“This is the girl that bought a book”
ﻫﺎﺩ ﺍﻟﻮﻟﺪ ﺍﻟﻠﻲ ﻏﺴﻞ ﺍﻟﺴﻴﺎﺭﺓ
“This is the boy that washed the car”
ﻫﺎﺩ ﺍﻟﻮﻟﺪ ﺍﻟﻠﻲ ﻧﻔﺦ ﺍﻟﺒﻠﻮﻥ
“This is the boy that blew the balloon”
ﻫﺎﻱ ﺍﻟﺒﻨﺖ ﺍﻟﻠﻲ ﺭﺳﻤﺖ ﺑﻴﺖ
“This is the girl who drew a house”
 ﺭﺍﺡ ﻳﺎﺧﺪ ﻧﺠﻤﺔ،ﺍﺫﺍ ﺍﻟﻮﻟﺪ ﺑﻴﻌﻤﻞ ﺍﻟﻮﺍﺟﺐ
“If the boy does the homework, he will take a sticker”
 ﺭﺍﺡ ﻳﺮﻭﺡ ﻋﺎﻟﺤﺪﻳﻘﺔ،ﺍﺫﺍ ﺍﻟﻮﻟﺪ ﺑﺮﺗﺐ ﺍﻟﻐﺮﻓﺔ
“If the boy tidies the room, he will go to the park”
 ﺭﺍﺡ ﺗﻌﻤﻞ ﻛﻌﻜﺔ،ﺍﺫﺍ ﻣﺎﻣﺎ ﺑﺘﺸﺘﺮﻱ ﺑﻴﺾ
“If mommy buys eggs, she will make a cake”
 ﺭﺍﺡ ﺗﺸﺘﺮﻱ ﻓﺴﺘﺎﻥ،ﺍﺫﺍ ﺍﻟﺒﻨﺖ ﺑﺘﺴﺎﻋﺪ ﻣﺎﻣﺎ
"If the girl helps mommy, she will buy a dress”
ﺍﻟﺒﻨﺖ ﻭﻗﻌﺖ ﻋﺸﺎﻥ ﺍﻷﺭﺽ ﻣﺒﺒﻠﻮﻟﺔ
“The girl fell because the floor is wet”
ﺍﻟﻮﻟﺪ ﻋﻴﻂ ﻋﺸﺎﻥ ﻋﺸﺎﻥ ﺿﻴﻊ ﺍﻟﻠﻌﺒﺔ
“The boy cried because he lost the toy”
ﺍﻟﻮﻟﺪ ﺑﻴﺪﺭﺱ ﻋﺸﺎﻥ ﻋﻨﺪﻩ ﺍﻣﺘﺤﺎﻥ
“The boy is studying because he has a test”
ﺍﻟﺒﻨﺖ ﺑﺘﺸﺮﺏ ﻣﻲ ﻋﺸﻨﻬﺎ ﻋﻄﺸﺎﻧﺔ
“The girl is drinking water because she is thirsty”

Note. PAST-3MS = third-person masculine singular past; PAST-3FS = third-person feminine singular past; PAST-3PL = third-person plural
past; PRES-3MS = third-person masculine singular present; PRES-3FS = third-person feminine singular present; PRES-3PL = third-person
plural present; CL-3MS = third-person masculine singular clitic; CL-3FS = third-person feminine singular clitic; CL-3PL = third-person plural
clitic.
*Underlined word is the target language-specific structure.

24

Journal of Speech, Language, and Hearing Research • 1–24

Downloaded from: https://pubs.asha.org Univ Of Reading on 11/19/2021, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions

