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Purpose: We investigated the role of spoken language in the acquisition of liter-
acy in the context of Arabic diglossia, where the written language, Standard 
Arabic, deviates substantially from the spoken language, Colloquial Arabic, chil-
dren acquire naturally from birth. 
Method: The participants (N = 110; 40 girls) were Saudi Arabic–speaking chil-
dren in Grades 2–4. Children completed assessments of oral paragraph reading 
and word decoding using a vowelized script. They also completed three spoken 
assessments of Colloquial Arabic, which include sentence comprehension, sen-
tence completion, and pragmatic knowledge, as well as a test of phonological 
awareness. We used path analysis to investigate the contributions of each of 
the spoken language indicators, decoding, and phonological awareness to read-
ing comprehension (RC) in single and multiple serial mediator models. 
Results: We found that spoken language (i.e., sentence comprehension, sen-
tence completion, and pragmatic knowledge) and word decoding uniquely con-
tributed to RC. Moreover, word decoding mediated the association between 
spoken language and RC. The path from spoken language to phonological 
awareness, then to word decoding, and finally to RC was inconclusive. 
Conclusions: While most studies on literacy acquisition in the context of Arabic 
diglossia focus on the linguistic distance between the colloquial (spoken) and 
the standard (written) language varieties, our results highlight the important con-
tribution of spoken language skills to reading skills in Arabic despite this linguis-
tic gap. The important implication of these findings is that spoken language 
interventions aimed at boosting children’s narrative language skills in their home 
language (Colloquial Arabic) are an important tool for building a foundation for 
literacy in diglossia contexts. 
The overarching goal of the present study was to 
investigate what skills are important for developing reading 
comprehension (RC) in Arabic-speaking children learning 
to read (in Grades 2–4), with a special focus on the role of 
spoken language in this process. The study of reading 
acquisition in Arabic-speaking children is particularly 
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interesting in this regard because of the special condition 
for literacy acquisition in Arabic-speaking countries, which 
represents a quintessential case of diglossia, that is, regular 
parallel use of two distinct language varieties within a 
speech community, Standard (formal, primarily written) 
and Colloquial (informal, primarily spoken). In the Arabic-
speaking world, the Standard variety is represented by the 
Modern Standard Arabic (henceforth, stA), and the Collo-
quial variety by one of the multiple regional varieties of 
vernacular Arabic (henceforth, collA; Ferguson, 1959). 

The collA and stA varieties are complementary in 
their function. The former is the language of home, family 
and community, which children acquire naturally from
right © 2024 American Speech-Language-Hearing Association 1
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birth. The latter is the formal language they learn in 
school and in which they learn to read (Saiegh-Haddad, 
2022, 2003). Linguistically, collA and stA substantially 
differ from each other with respect to their lexicons and 
multiple phonological, morphological, and syntactic fea-
tures. This discontinuity between the language of literacy 
and the language of everyday communication is quite 
common throughout the world, by some estimates, affect-
ing 40% of the world population (UNESCO, 2016). 
Despite this, most reading research assumes a close conti-
nuity between the spoken language and the language of 
literacy. An enormous body of research on reading in 
nondiglossic contexts revealed an important foundational 
role of spoken language in the development of literacy 
(Snowling & Hulme, 2021). Two of the spoken language 
skills important for reading acquisition that received the 
most attention are phonological processing skills, most 
importantly phonemic awareness, contributing to learning 
to decode (Lonigan & Shanahan, 2009; Melby-Lervåg 
et al., 2012), and vocabulary knowledge, contributing to 
linguistic comprehension (Quinn et al., 2015), the two pil-
lars of RC (Consortium, 2015; Foorman et al., 2018). 
What (if any) role these skills play in learning to read in a 
language that has a substantially different phonological 
structure and lexicon compared to children’s spoken lan-
guage has not been given enough attention. Understand-
ing this, however, is very important for informing educa-
tional practices for children learning to read in diglossia 
environments, as well as the science of reading in general. 
Arabic Diglossia 

Arabic, a native language of over 350 million people 
(Lucas & Manfredi, 2020), is an official language in 25 
countries and an important minority language in many 
others. One of the most frequently discussed topics in the 
study of Arabic is diglossia, that is, the coexistence of two 
language varieties, Colloquial and Standard Arabic, each 
with a distinct purpose and domain of use (with over 
8,800 articles with a title containing the term Arabic 
diglossia on Google Scholar from the last 10 years alone). 

Due to its wide geographic distribution and complex 
history, Colloquial Arabic is characterized by considerable 
language variation, with over 20 different varieties divided into 
five geographically based groups (Ratcliffe, 2021). It is unstan-
dardized and rarely written (except for informal writing, such 
as on social media, texting, and occasional works of contem-
porary literature). However, it is not socially stigmatized as a 
spoken language, as it is used by members of all social classes 
for daily communication, as well as in film, theater, and enter-
tainment programming. Crucially, it is the language of home 
and family, the language children acquire naturally from birth 
as a mother tongue (Saiegh-Haddad, 2012). 
•2 Journal of Speech, Language, and Hearing Research 1–27
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StA is a relatively geographically uniform language 
variety used for writing and formal speech (in govern-
ment, education, law, traditional media, and many profes-
sional settings) across the Arab world. It is learned largely 
through formal education, as part of literacy instruction, 
and is nobody’s mother tongue (Saiegh-Haddad, 2012). 
As a modernized version of Classical Arabic (Al-Fusha), 
the language of the Qur’an, stA, while developing certain 
innovations in the lexicon and grammar, has inherited 
many of the linguistic features of Classical Arabic (van 
Putten, 2020). All of the collA varieties, on the other 
hand, have undergone extensive historical changes, which 
made them considerably different from Classical and 
Modern Standard Arabic and generated a vigorous debate 
in historical linguistics regarding the origin of the modern 
colloquial varieties and their historical relationship with 
Classical Arabic (Al-Sharkawi, 2016; Versteegh, 2014; 
Watson, 2012). In the reading literature, the differences 
between collA and stA, that is, the linguistic distance between 
the language of speech and writing, received a lot of atten-
tion. It has been argued that it complicates children’s path to  
literacy (Ayari, 1996; Eviatar & Ibrahim, 2014; Saiegh-
Haddad, 2003, 2004, 2005, 2007; Saiegh-Haddad & Schiff, 
2016; Saiegh-Haddad & Spolsky, 2014; Schiff & Saiegh-
Haddad, 2018) and contributes to the higher rates of children 
with below minimal reading proficiency in Arabic-speaking 
countries compared to non–Arabic-speaking countries of 
comparable economic development level (Shendy, 2022). 

Certain linguistic differences between written and 
spoken modalities of a language exist in many, if not all, 
languages, as the written language typically represents the 
formal and spoken language, the informal register, each 
with some unique (or rarely used in the other register) 
vocabulary and syntactic structures. However, for most 
languages, the nonoverlapping features of the spoken and 
written modalities are comparatively minor relative to the 
large overlapping linguistic core. For Arabic, the diver-
gence between the written and spoken language varieties 
(“linguistic distance”) is much greater (Khateb & Ibrahim, 
2022; Saiegh-Haddad, 2022; Saiegh-Haddad & Schiff, 
2016; Saiegh-Haddad & Spolsky, 2014). 

For example, a study of lexical distance between the 
lexicon used by kindergarten children speaking Palestinian 
collA and the corresponding stA lexicon (Schiff & Saiegh-
Haddad, 2018) found that only 20% of the words were 
phonologically identical cognates. The remaining words 
were either phonologically altered cognates, with the alter-
ation ranging from minimal, that is, involving a single 
vowel, to more complex, involving consonant substitutions 
or syllable deletions (40%), or unique, noncognate roots 
(40%). Differences between collA and stA also exist in 
phonology, morphosyntax, and syntax, including phone-
mic inventories, syllabic structure, phonotactic constraints,
024, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



stress patterns, inflectional categories and paradigms, and 
word order (Aoun et al., 1994, 2010; Brustad, 2000; 
Holes, 2004; Watson, 2007). For example, with respect to 
the phonemic inventory, stA interdental fricatives (voice-
less, voiced, and emphatic /θ/, /ð/, and /đ/, respectively) 
have merged with corresponding dental or alveolar stops 
(/t/, /d/, and /ḍ/) in Levantine, Hijazi, Egyptian, and 
Maghrebi Arabic (Mustafawi, 2017). Thus, the stA word 
/θaaliθ/ (“third”) in Egyptian collA is pronounced /tæælit/, 
the stA /đuhr/ (“noon”) as /ḍuhr/, and the stA /kaðib/ 
(“lie”) as /kidb/.1 In other cases, the stA interdentals are 
replaced by the fricatives /s/, /z/, and /ẓ/, respectively, as 
illustrated by the following examples: The stA /muθallaθ/ 
(“triangle”) is /musallas/ in Egyptian collA, and /muðnib/ 
(“guilty”) is /muznib/ (Mustafawi, 2017). Other differences 
in the phonemic inventories concern the voiceless uvular 
stop, which corresponds to a velar (voiceless or voiced) 
or glottal stops in the colloquial varieties (Holes, 2004; 
Mustafawi, 2017; Versteegh, 2014). Also, while the stA 
inventory of emphatic consonants contains five of them 
(/ṣ/, /ṭ/, /ḍ/, /đ/, and /ḷ/), collA varieties vary, with three 
emphatics in Jordanian, four in Gulf, five in Egyptian, 
and eight in Tunisian collA (Mustafawi, 2017). 

With respect to morphosyntax, Colloquial Arabic 
dialects lost case endings, while written stA retained a sys-
tem of three cases: nominative, accusative, and genitive 
(but see Hallberg, 2016, on the sporadic use of case end-
ings in extemporaneous speech in formal settings). Other 
morphological simplifications in collA include a loss of 
dual in verbs and pronouns and of feminine plural forms 
in pronouns, adjectives, and verbs (Watson, 2012). Gram-
mars of colloquial varieties are less differentiated than that 
of stA in other respects, for example, negation simpler 
negation, relative pronouns, and subject–verb agreement 
patterns. Not all of the differences between collA and stA 
can be described as simplifications (Benmamoun, 2000; 
Shawarbah, 2007; Shlonsky, 1997); however, there is a 
general perception among native Arabic speakers that stA 
is more complex. For example, in a study of language atti-
tudes in Algeria that investigated adult speakers’ attitudes 
toward Algerian collA, stA, French, and Tamazight, 60.4% 
of the interviewed adults rated stA as “the language with 
the most difficult grammar,” compared to the mere 4.1% 
of those who chose Algerian collA (Benrabah, 2007). 

The perception of stA as “more difficult” likely 
stems not only from its more elaborated relative to collA 
elements of grammar but from the fact that it is not 
acquired by anyone naturally, from birth, as a native lan-
guage, but is learned in school as part of learning literacy. 
1 The voiceless interdental fricative /θ/ surfaces as [f] in the Shia dia-
lect of Bahrain (/θaldž/➔/faldž/. Also note the differences in the 
vowels in the stA–collA cognates. 
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Indeed, learning stA has been likened to learning a second 
language (Maamouri, 1998), and processing of stA by 
native speakers of collA to processing a second language 
(Eviatar & Ibrahim, 2000; Ibrahim, 2010). For example, 
in a lexical decision task, where the targets were all in Pal-
estinian collA (L1) and primes alternated between collA, 
stA, and Hebrew (L2), adult Israeli Arabic speakers 
exhibited a large semantic priming effect only when 
primed with collA and a substantially diminished prim-
ing effect when primed in stA and Hebrew, with no dif-
ference between being primed in stA  and Hebrew (Ibra-
him, 2009; Ibrahim & Aharon-Peretz, 2005). Such find-
ings suggest that with respect to stA, native Arabic 
speakers function as sequential bilinguals, with collA as 
their native and stA as a second language; the two men-
tally represented as two distinct lexical systems. This 
research is in line with bilingualism studies in other lan-
guages showing that for sequential bilingual speakers, the 
primary (L1) and secondary (L2) lexicons are mentally 
organized as distinct systems (Kroll & de Groot, 1997; 
Sholl et al., 1995). In addition, multiple studies demon-
strated collA over stA advantage on several literacy-related 
tasks for Arabic-speaking children, such as narrative com-
prehension and production, phonemic awareness, and mor-
phological awareness, among others (Asadi et al., 2022; 
Kawar et al., 2023; Leikin et al., 2014; Saiegh-Haddad, 
2003). Given the pivotal role of phonological awareness 
(PA; Melby-Lervåg et al., 2012), morphological awareness 
(Deacon & Kirby, 2004), and narrative language (Gardner-
Neblett & Iruka, 2015), in the development of early literacy 
documented in a variety of languages, including Arabic 
(Mahfoudhi et al., 2010; Schiff & Saiegh-Haddad, 2018; 
Vaknin-Nusbaum & Saiegh-Haddad, 2020), the collA 
advantage over stA in these skills has important implica-
tions for literacy acquisition in Arabic. It raises the question 
of whether or to what extent metalinguistic (e.g., PA) and 
narrative skills in collA are transferrable to reading in stA. 

Thus, for Arabic-speaking children, learning to read 
involves not only learning letter-sound correspondences 
and decoding but also acquiring a new lexicon and ele-
ments of grammar. Studies of literacy acquisition in Ara-
bic have confirmed that reading in Arabic presents special 
challenges beyond those experienced by children learning 
to read in linguistically homogeneous societies. These 
challenges manifest themselves as both lower reading 
speeds among skilled readers and slower reading acquisi-
tion among children (Eviatar & Ibrahim, 2014; Ibrahim 
et al., 2002; Saiegh-Haddad, 2017). 

A major reason why learning to read is more chal-
lenging in diglossia is that it does not allow a child to rely 
on psycholinguistic strategies for “self-teaching” proposed 
as the sine qua non of reading acquisition (Share, 1995) 
when decoding unfamiliar words. According to this
Rakhlin et al.: The Importance of Colloquial Arabic to Reading 3
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theory, visual word recognition at the initial stages of 
reading acquisition depends on the frequency of exposure 
to a specific word and, crucially, the success of word iden-
tification. It proceeds item-by-item, in a two-part manner. 
Successful phonological decoding of each unfamiliar 
(never before encountered in a written form) word acts as 
self-teaching in the process of word recognition, as the 
successfully decoded words, even at the beginning stage of 
reading acquisition, start being recognized “visually” 
(rather than phonologically), translating into higher reading 
speed and efficiency for the familiar words. Furthermore, as 
the pool of the familiar, visually recognized words grows, 
more and more cognitive resources are freed from having to 
phonologically decode these words, which facilitates the effi-
ciency of phonological decoding of new unfamiliar words. 
Since in this process, decoding success is essential, reading 
texts in which the ratio of unfamiliar to familiar words is 
too high would be disruptive. Reading words that are unfa-
miliar both orthographically and phonologically, as is the 
case for many words for Arabic child readers, would be a 
substantial obstacle to early decoding success. 

Another problem for learning to read in an unfamiliar 
language (or language variety) is that it negatively affects 
reading motivation, as it makes it harder for students to dis-
cover meaning in what they are reading, compared to when 
decoding is taught in a familiar language (Benson, 2005; 
Cummins & Swain, 2014), which may negatively affect 
motivation and present a barrier to successful literacy devel-
opment. Because spoken and literary Arabic are closely 
related and share a substantial amount of vocabulary and 
grammatical features, these issues may not be as severe as 
those facing children learning to read in a language unre-
lated to their mother tongue (e.g., speakers of a Bantu lan-
guage learning literacy in English). However, even with a 
considerable closeness between spoken and literary Arabic, 
acquiring literacy for Arabic-speaking children may be a 
process substantially different from literacy acquisition in 
monolingual nondiglossia environments. It is of particular 
interest to investigate whether spoken language skills in 
collA play a supportive role in the acquisition of reading 
skills in stA, despite the linguistic distance between them. 
While most studies of literacy acquisition in Arabic focus 
on the role of linguistic distance between stA and collA in 
complicating children’s path to literacy, our study focuses 
on the question of to what extent skills in collA are associ-
ated with success in the acquisition of literacy in stA. 
The Role of Spoken Language in the 
Acquisition of Literacy in Nondiglossic 
Environments 

The importance of spoken language as a longitudi-
nal predictor of reading acquisition has been demonstrated 
•4 Journal of Speech, Language, and Hearing Research 1–27
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in numerous studies of English speakers. For example, a 
large study with 1,364 U.S. kindergarten-age children 
(Pace et al., 2019) evaluated the contribution to reading of 
various potentially relevant factors, including oral lan-
guage, executive functions, socioemotional adjustment, 
and academic skills. The oral language variable was a 
composite measure derived from a test of expressive 
vocabulary (Woodcock-Johnson, Revised, Picture Vocabu-
lary; Woodcock & Mather, 1989) and a comprehensive 
test of expressive and receptive skills that included vocab-
ulary, morphology, and syntax (Preschool Language 
Scale–Third Edition; Zimmerman et al., 1979). This study 
found that oral language was the only longitudinal cross-
domain predictor of reading skills in Grades 1 through 
5. Similarly, a 15-year-long longitudinal study in New 
Zealand, in which children’s language and reading devel-
opment was tracked from the age of 19 months until ado-
lescence (N = 58), showed a strong developmental conti-
nuity between language and reading throughout child-
hood. For example, vocabulary at 19 months of age pre-
dicted RC at the age of 12 years, and after controlling for 
vocabulary, narrative ability at school entry uniquely pre-
dicted RC 10 years later (Suggate et al., 2018). 

The importance of spoken language in reading acqui-
sition is explicated by the influential model, the Simple View 
of Reading (SVR; Gough & Tunmer, 1986), which con-
siders reading ability (operationalized as RC) to be a prod-
uct of two distinct sets of skills: decoding, or the ability to 
convert visual word forms into the phonological forms they 
represent, and linguistic comprehension, or the capacity to 
interpret words, sentences, and discourse (which has been 
alternatively conceptualized as auditory or modality-free lin-
guistic comprehension). Studies of reading in English and 
other European languages demonstrated that during the 
early stages of learning to read, decoding is the principal 
factor in reading ability and disability, but comprehension 
becomes a more important source of variance at later stages 
(Castles et al., 2018). The componential skills that differen-
tially account for variance in decoding and comprehension, 
while distinct from each other, both involve auditory/spoken 
language measures. For example, word decoding (WDcd) 
skills are best predicted by tests of phonemic awareness and 
other measures of phonological processing skills, while RC 
is most strongly related to measures of auditory comprehen-
sion, such as text integration, metacognitive monitoring, 
and verbal working memory (Oakhill et al., 2003). 

The importance of spoken language to decoding and 
linguistic comprehension is echoed in much research on 
reading disability (RD; Snowling & Hulme, 2021). Accord-
ing to this conceptualization of RD, despite the heterogene-
ity of the population of individuals with reading difficulties, 
they can be classified into two distinct subtypes with differ-
ent sources of reading difficulties: those with a primary
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deficit in decoding associated with impaired phonological 
skills (often co-occurring with a slower serial naming speed), 
the condition often labeled developmental dyslexia or specific 
reading disability, and those with a primary deficit in RC 
associated with deficits in general language skills, labeled 
specific RC disability (Snowling & Hulme, 2021). The two 
groups show distinct profiles, including distinct reading strat-
egies deployed during text reading (Nation & Snowling, 
1998a, 1998b). A dual impairment (in both phonological and 
general language skills) results in deficits in both decoding
and RC (nonspecific RD). Given the importance of multiple 
facets of spoken language to the acquisition of reading skills, 
it is important to investigate the relationship between spoken 
language and literacy acquisition in Arabic to understand the 
value of spoken Colloquial Arabic as the foundation upon 
which literacy is built under the conditions of diglossia. 

The Present Study 

We investigated the sources of variance in RC among 
children acquiring literacy in Arabic in the Kingdom of 
Saudi Arabia (KSA). We focused on the development of 
RC, the end goal of literacy, using SVR (Gough & 
Tunmer, 1986), widely tested in many languages, 
including Arabic (Asadi & Ibrahim, 2018; Asadi et al., 
2017). We examined the associations of three different 
spoken language skills (i.e., receptive syntax, expres-
sive syntax, and pragmatic knowledge [PrgmKn]),2 

WDcd, and PA with text-level RC. Our goal was to 
investigate whether the SVR is supported in Arabic 
when linguistic comprehension is assessed in a collA 
while RC is assessed in stA. Furthermore, we asked 
whether linguistic comprehension has a privileged role 
as a predictor of RC among spoken language skills or 
whether other measures of collA, that is, expressive 
syntax and pragmatic skills, would make a comparable 
contribution to RC. More specifically, the study 
sought to answer the following research questions: 

1. To what extent do decoding and spoken language 
measures (sentence comprehension [SCmpr], sentence 
completion [SCmpl], and PrgmKn) independently 
contribute to RC? 
2 Given the well-documented linguistic distance between collA and 
stA, one may ask whether it would be prudent to conduct spoken 
and reading assessments in the same variety (both in either collA or 
stA). However, such a solution is not practical, given that colloquial 
Arabic is not used for writing (apart from informal written communi-
cation, such as texting) and given that young children possess at best 
only a passive knowledge of stA. This problem lies precisely at the 
core of the impact diglossia has on literacy acquisition, as it makes it 
untenable to assess reading in collA and assess expressive and recep-
tive language in stA (at least in preschool children and beginning 
readers). 
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2. To what extent does decoding mediate the relation-
ship between spoken language and RC? 

3. To what extent is spoken language associated with 
RC through the serial mediation of PA and decoding? 
Method 

Participants 

Our study participants were 110 elementary school– 
aged children who were native Arabic-speaking children 
from nonimmigrant families (with at least two genera-
tions, parent and grandparent, Saudi nationals) from pub-
lic schools in the Al-Ahsa/Dammam region of KSA. The 
sample included second graders (n = 31), third graders 
(n = 48), and fourth graders (n = 31). The exclusion cri-
teria included (a) a known history of any developmental 
disorders or educational problems, (b) a known medica-
tion for neurological conditions (e.g., epilepsy), and (c) 
any explicit knowledge, by administrators at childcare cen-
ters and schools, of an ongoing source of stress in chil-
dren’s lives (e.g., loss of a parent, family distress). The 
mean age of the studied sample was 8.03 (SD = 0.96). 
Most participants were boys (63.6%). The study was 
approved by the institutional review board of Yale Uni-
versity and the ethics committee of King Faisal Univer-
sity. Informed consents were collected from all partici-
pants. All children were tested individually by native 
Arabic-speaking data collectors, who were teachers trained 
in the testing procedures. The data collectors also com-
pleted the scoring. Children’s responses to the expressive 
measures were audio-recorded. 

Assessments 

We used the Arabic Language: Evaluation and 
Function battery (Rakhlin et al., 2021). For the purposes 
of the present study, we administered the following sub-
tests: Spoken Language: Sentence completion (SCmpl), 
Sentence Comprehension (SCmpr), PrgmKn; Literacy: 
WDcd and Paragraph Reading; Related Processes: Pho-
neme Awareness (PA). Appendix B shows sample items 
from all of the subtests used in this study. While all of the 
written materials and instructions were in stA (because 
collA is not considered appropriate for formal writing), 
the members of the research staff conducting the assess-
ment were carefully instructed to use the local variety of 
collA (Saudi Gulf Arabic) to address the child and to 
score colloquially appropriate responses as correct. 

SCmpr (31 items) was designed to assess sentence-
level linguistic comprehension skills targeting various 
aspects of Saudi Gulf Arabic (collA) grammar, such as
Rakhlin et al.: The Importance of Colloquial Arabic to Reading 5
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verb tenses and subject–verb agreement in transitive sen-
tences with canonical (subject–verb–object) word order 
and with object fronting (containing an object clitic), pas-
sives, comparative forms of adjectives, relative clauses, 
sentential negation, various types of adverbial clauses and 
sentence complements, and so forth. Children were shown 
three pictures (one corresponding to the target sentence 
and two foils) and asked to point to the picture that corre-
sponded to the target sentence. Each response was scored 
as correct or incorrect, and the sum of correct responses 
was used as the total score. The administration of this 
subtest took around 5 min. 

SCmpl (33 items) was designed to evaluate children’s 
expressive grammar targeting specific aspects of Saudi 
Gulf Arabic, including the formation of regular and irreg-
ular plural nouns, verb tenses, various forms of subject– 
verb agreement, comparative forms of adjectives, passive 
form of various verbs, possessive construction, and so 
forth. Each child was first shown a picture and given a 
corresponding sentence describing it; then, a second pic-
ture and a sentence prompt (using a cloze format) were 
presented, prompting the child to complete the sentence to 
correspond to the second picture. For example, for an 
item targeting the child’s knowledge of feminine subject– 
verb agreement in the past tense, the item would consist 
of spoken colloquial sentences (with their corresponding 
pictures) analogous to the following: “Look, yesterday a 
brother and sister went to school. The brother carried a 
green backpack. The sister _____” (expected response, 
“carried a red backpack”). Each response was scored as 
fully correct (2 points) if it was semantically and syntacti-
cally well-formed and contained the target element (e.g., 
the feminine-marked verb in the past tense), partially cor-
rect (1 point) if it made sense and contained the target 
grammatical category, but the target category contained an 
error—with no other errors; it was scored as 0 otherwise. 
The administration of this subtest took around 7 min. 

PrgmKn was assessed using the subtest Social Use 
of Language (22 items), which was aimed at evaluating 
children’s familiarity with the conventions guiding the use 
of language (Saudi Gulf Arabic) in various social situa-
tions for various purposes. It was designed for use with 
children 3–12 years of age and consists of situations pre-
sented to a child auditorily by the assessor (accompanied 
by pictures as memory aids) followed by a question. Each 
item describes an aspect of daily life that requires using 
language in a certain way to accomplish a particular goal 
(e.g., greeting, offering help, asking for help, requesting 
food, requesting information, comforting a friend in dis-
tress, congratulating a friend). The child was asked to pro-
duce an utterance that the characters in each story would 
say in each situation. Each response was scored as correct 
if it was formulated (1) appropriately for the situation, (2) 
•6 Journal of Speech, Language, and Hearing Research 1–27
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in a socially appropriate form, and (3) grammatically cor-
rect. Thus, this test measures a combination of skills 
across language form, content, and use in comprehension 
and production. This subtest took around 12 min to 
complete. 

WDcd was evaluated using a test of WDcd, a timed 
test of single word reading, which consists of a list of 66 
progressively more advanced words written in a vowelized 
script. Each child had 60 s to complete the test. The tester 
recorded decoding errors, scoring each word without any 
decoding errors as correct using the number of correctly 
read words in 60 s as the score. 

PA (43 items) was assessed with a test that con-
tained a variety of PA tasks, including syllable and pho-
neme blending; syllable and phoneme segmentation; word-
initial and word-final phoneme deletion; and initial, 
medial, and final phoneme substitution. The number of 
correct responses (error-free) was used for calculating the 
score. The test took about 5 min to complete. 

RC was assessed using a test of Paragraph Reading, 
which measures both reading fluency and RC and consists 
of two age-appropriate, single-paragraph stories (approxi-
mately 220 words each) in stA written in a vowelized 
script. Each child was asked to read the texts orally and 
advised that the reading would be followed by comprehen-
sion questions. During reading, the examiner marked 
decoding errors to derive a reading efficiency score (the 
number of words read correctly in 1 min, a measure not 
used in the present analyses), followed up by comprehen-
sion questions (10 questions for each of the two texts, 20 
total). This test was designed for children of Grade 3 and 
above, that is, when basic literacy skills have been acquired. 

Analytical Plan 

In the R environment, we utilized the “mirt” pack-
age to apply a two-parameter logistic item response theory 
(IRT) model and calibrate each test (Chalmers, 2012). 
The expected a priori estimation was performed to com-
pute the score for each test. To examine the reliability of 
the calibrated assessments, we calculated marginal reliabil-
ity, an important IRT-based measure of overall test reli-
ability (Thissen & Wainer, 2001). Descriptive statistics 
included mean, standard deviation, and Pearson correla-
tion coefficients for the test scores. 

To evaluate the independent contribution of the spo-
ken language and WDcd indicators, respectively, on RC 
and the mediating effect of WDcd on the association 
between spoken language indicators and RC, a mediation 
model was developed separately for each type of spoken 
language skills (SCmpr, SCmpl, and PrgmKn). Gender (0 = 
boys and 1 = girls) and grade level (second graders were the
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Figure 1. Unstandardized and standardized (within the parentheses) 
path coefficients for the single mediator models. *p < .05, **p < 
.01, ***p < .001.  

Figure 2. Unstandardized and standardized (within the parenthe-
ses) path coefficients for the serial multiple mediator models. *p < 
.05, **p < .01, ***p < .001. 
reference group) were controlled for on the mediator and 
the outcome variable. The hypothesized single-mediator 
path diagrams are presented in Figure 1. Path coefficients b 
and a2 reflect the independent contributions of WDcd and 
spoken language measures on RC (Figure A1). The indirect 
effect a1xa2 gauges the mediating effect of WDcd on the 
association between language measures and RC. 
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To investigate the role of PA on the SVR model, a 
serial multiple-mediator model was developed for each 
type of spoken language skill. The semantic path represen-
tations are presented in Figure 2. All mediating path 
models were conducted using Mplus 8.6 (Muthén et al., 
2017). We used percentile bootstrap with 95% confidence 
intervals (bootstrap = 5,000) to test the significance of 
indirect effects. 

Table 1 presents the frequency of missing data on 
each focal variable. Although RC was not administered to 
the second graders, we conducted multiple imputations
Rakhlin et al.: The Importance of Colloquial Arabic to Reading 7
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Table 1. Descriptive statistics for test scores. 

Variable n M  (SD) 
Marginal 
reliabilities 1 2 3 4 5  

1. Sentence comprehension 109 −0.10 (0.81) .82 

2. Sentence completion 109 0.37 (0.85) .91 .37*** 

3. Pragmatic knowledge 84 0.21 (0.75) .75 .27* .41*** 

4. Word decoding 100 0.06 (0.96) .92 .26** .39*** .29* 

5. Phonological awareness 110 0.13 (0.94) .93 .23* .33*** .24* .15 

6. Reading comprehension 67 0.00 (0.91) .91 .34** .17 .23 .46*** .25* 

*p < .05. **p < .01. ***p < .001. 
with 30 imputed data sets generated. Indeed, Newman 
(2014) suggested using all the available data rather than list-
wise deletion. In addition, we conducted a sensitivity analysis 
by replicating the main analyses after excluding the 31 second 
graders, and the results are presented in the Appendix A. 
 
 

Table 2. Unstandardized estimates and bootstrap 95% confidence 
intervals (CIs) for indirect effects. 

Indirect path Estimate 
Bootstrap 95% 

CI 

The single mediator model 

SCmpr → WDcd → RC 0.114 [−0.003, 0.231] 
SCmpl → WDcd → RC 0.169 [0.031, 0.308] 

PrgmKn → WDcd → RC 0.181 [0.035, 0.326] 

The serial multiple mediator model 

SCmpr → PA → WDcd → RC −0.002 [−0.027, 0.024] 
SCmpr → PA → RC 0.048 [−0.048, 0.144] 
SCmpl → PA → WDcd → RC −0.005 [−0.029, 0.019] 
SCmpl → PA → RC 0.065 [−0.020, 0.150] 
PrgmKn → PA → WDcd → RC −0.007 [−0.037, 0.023] 
PrgmKn → PA → RC 0.075 [−0.027, 0.177] 

Note. SCmpr = sentence comprehension; WDcd = word decod-
ing; RC = reading comprehension; SCmpl = sentence completion; 
PrgmKn = pragmatic knowledge; PA = phonological awareness.
Results 

Table 1 summarizes the sample size, mean, standard 
deviation, and marginal reliability for each test, as well as 
Pearson correlation coefficients between all test scores. 
Table A1 in Appendix A presents mean and standard 
deviation for each test by grade level. Figure 1 presents 
the unstandardized and standardized path coefficients for 
the single mediator models (their 95% confidence intervals 
[95% CIs] are presented in Table A2). Controlling for 
WDcd, gender, and grade level, SCmpr (b = 0.37 [0.13, 
0.60] and β = .29 [0.12, 0.46]), SCmpl (b = 0.37 [0.10, 
0.63] and β = .30 [0.10, 0.50]), and PrgmKn (b = 0.33 
[0.00, 0.66] and β = .24 [0.00, 0.48]) were positively related 
to RC. WDcd (b = 0.41–0.46 and β = .40–.42) was posi-
tively related to RC over and above gender, grade level, 
and any type of spoken language skills. The results indi-
cate that both WDcd and all three collA measures made 
incremental contributions to RC in stA. In addition, 
WDcd was positively associated with SCmpr (b = 0.26
[0.03, 0.49] and β = .21 [0.04, 0.39]), SCmpl (b = 0.40
[0.14, 0.67] and β = .35 [0.14, 0.56]), and PrgmKn (b = 
0.41 [0.15, 0.68] and β = .31 [0.11, 0.52]). This supports 
the SVR and demonstrates that general language skills, 
measured in comprehension or production, make a direct 
contribution to RC. 

The top panel of Table 2 presents the indirect effects 
of the three types of spoken language skills on RC via 
WDcd. Despite the lower bound of the 95% CI for the 
SCmpr–WDcd–RC path ([−0.003, 0.231]) indicating a 
potential statistical indifference, the point estimate repre-
sents the average estimated magnitude of the indirect 
effect. In this case, the point estimate of 0.114 suggests 
•8 Journal of Speech, Language, and Hearing Research 1–27
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that there is a positive and meaningful indirect effect of 
WDcd on the association between SCmpr and RC. WDcd 
mediated the association between SCmpl and RC (indirect 
effect = 0.169 [0.031, 0.308]) and between PrgmKn and 
RC (indirect effect = 0.181 [0.035, 0.326]). 

Lastly, we investigated the influence of PA on the 
relationship between spoken language, decoding, and RC. 
Figure 2 displays the unstandardized and standardized 
path coefficients for the serial multiple mediator models 
(their 95% CIs are presented in Table A3). The associa-
tions of PA with SCmpr (b = 0.17 [−0.13, 0.46] and β = 
.14 [−0.10, 0.39]) and SCmpl (b = 0.22 [−0.01, 0.46] and 
β = .20 [0.01, 0.39]) were not conclusive after taking gen-
der and grade level into account, whereas PA was posi-
tively related to PrgmKn (b = 0.26 [0.00, 0.52] and β = 
.21 [0.00, 0.42]). PA was not related to WDcd after 
accounting for gender, grade, and any type of linguistic 
skill measure. PA was positively related to RC while tak-
ing gender, grade, WDcd, and any type of linguistic skill 
measure into account. 
024, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



The bottom panel of Table 2 presents the estimates 
for the indirect effects of the serial multiple mediator 
models. The point estimates for the collA (SCmpr, SCmpl, 
and PrgmKn)–PA–WDcd–RC pathway were modest, 
ranging from −0.007 to −0.002. Meanwhile, their 95% CIs 
crossed 0 with a relatively small width. Together, the 
results suggest that PA did not account for the collA– 

WDcd–RC pathway. Similarly, the collA–PA–RC path-
way was inconclusive either.3 
 

Discussion 

The results of our study confirmed that the develop-
ment of spoken Colloquial Arabic skills is important to 
RC in Standard Arabic for elementary school readers 
despite the linguistic distance between the two language 
varieties (Saiegh-Haddad & Spolsky, 2014). Moreover, we 
found evidence that spoken language skills influence RC 
not only directly but indirectly via their contribution to 
WDcd. In other words, children who exhibit higher levels 
of SCmpr, SCmpl, and PrgmKn in collA not only per-
form better on the RC task in stA but tend to also dem-
onstrate better WDcd skills, which itself contributes to 
higher levels of RC. In the models that also included PA, 
the contribution to RC by each of the spoken measures 
was of a similar magnitude to that of PA. However, the 
contribution of PA to decoding accuracy, after accounting 
for variance in grade, gender, and the spoken language 
measures, was very small, exceeded by far by the contribu-
tion of the spoken language measures.4 These findings 
have several important implications. 

These results provide yet another piece of support-
ing evidence for SVR, according to which decoding skills 
and spoken language competence (often conceptualized 
as “linguistic comprehension”) are  two distinct sources
of variance in RC. However, the two are not entirely 
independent from each other because spoken language 
skills not only facilitate the comprehension of what is 
being decoded but also support the acquisition of decod-
ing skills. 
3 Because of the missing data on reading comprehension from second 
graders, we repeated the analyses, excluding the data from second 
graders. These results largely replicated the pattern of results reported 
here, with the full sample data included and imputations used to han-
dle missing data. See Appendix A (Tables A4, A5, A6, and A7 and 
Figures A1 and A2) for these results. 
4 As suggested by an anonymous reviewer, our results with respect to 
the small contribution of phonological awareness to decoding may be 
an artifact of how decoding was assessed in our study, namely, as a 
joint measure of accuracy and speed (the number of correctly read 
words per minute). 
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Also, we found that the influence of spoken lan-
guage skills on RC is not limited to linguistic comprehen-
sion (in our study, operationalized as SCmpr), nor that 
this relationship privileges comprehension above expres-
sive language skills. Thus, linguistic comprehension is 
not the only aspect of spoken language development rele-
vant as the foundation for literacy acquisition. What 
seems to  matter is the  overall level of general language 
development, broad-based multifaceted skills, encompass-
ing competence in language “form,” “content,” and 
“use” in comprehension and expression. Thus, we found 
that even our test of PrgmKn, which ostensibly measures 
social communicative skills, still made significant contri-
butions to decoding and RC in both single and multiple 
mediator models. It is not surprising because this test 
simultaneously taps into multiple strands of children’s 
linguistic knowledge, as each response required one to (a) 
comprehend each spoken vignette, which relies on the 
receptive knowledge of the lexicon, grammatical mor-
phology, syntax, compositional semantics, and pragmat-
ics; (b) choose a situationally and socially appropriate 
verbal response, drawing on PrgmKn and social commu-
nicative skills; and (c) formulate and produce a response 
in a grammatically correct form, relying on expressive 
lexical and grammatical knowledge. 

An important implication from these findings is 
that for developing or struggling readers, along with sys-
tematic phonics instruction for teaching decoding skills, 
it is important to nurture the development of spoken 
language skills in their entirety rather than focusing 
exclusively on linguistic comprehension as a discrete 
skill or a uniquely important contributor to RC. Pro-
moting the development of spoken language must begin 
from early childhood by allowing children diverse, 
immersive experiences in a language-rich environment, 
as the quality of linguistic input is an important known 
determinant of child language development (Anderson 
et al., 2021). 

The value of spoken language to the acquisition of 
literacy is, of course, well known from research with 
speakers of other languages, such as English. For exam-
ple, the ability to produce coherent, well-developed story 
narratives was shown to be an important predictor of 
reading development (Boudreau, 2008; Curenton, 2006; 
Curenton & Justice, 2004; Dickinson & McCabe, 2001). 
The quality of early spoken narratives was found to be 
specifically related to subsequent RC (Griffin et al., 2004; 
Hester, 2010; Klecan-Aker & Caraway, 1997) and reading 
fluency (Suggate et al., 2018) in various populations of 
English-speaking children. Thus, research has shown that 
as a form of extended discourse, narrative language is an 
effective bridge between early language skills and literacy 
(Stadler & Ward, 2005).
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In the context of Arabic diglossia, the importance 
of children’s spoken language (namely, a colloquial vari-
ety of Arabic specific to each community) for developing 
literacy skills (i.e., learning written Standard Arabic) 
may seem less obvious. Much of the research has focused 
on the linguistic distance between the two as a compli-
cating factor for literacy acquisition (Asadi et al., 2022; 
Ayari, 1996; Leikin et al., 2014; Saiegh-Haddad & 
Schiff, 2016). The contribution of spoken Colloquial 
Arabic to the acquisition of literacy has been previously 
acknowledged (Saiegh-Haddad, 2022, 2023), and our study 
adds to this line of research. However, because in Arabic 
diglossia educational experiences are inextricably linked 
with Standard Arabic, the most common response to the 
research demonstrating detrimental effects of diglossia on 
reading development has been to suggest increased and ear-
lier Standard Arabic (Abu-Rabia, 2000; Ayari, 1996). 

For most children growing up in Arabic diglossia, 
early exposure to Standard Arabic begins at a young age, 
before starting school, but it is incidental, mainly 
through viewing screen media. Because Standard Arabic 
is nobody’s mother tongue, it is not typically used in 
daily interactions by parents when talking to children, 
and the frequency of its use and the level of mastery var-
ies among adults based on their educational attainment. 
Furthermore, while most television programming and 
mobile apps aimed at children, as well as “serious” adult 
programming, are in Standard Arabic, this form of lin-
guistic input is not beneficial for young children’s lan-
guage development. For example, a study conducted in 
Saudi Arabia (Alroqi et al., 2022) found that the quan-
tity of screen media exposure at preschool age (17- to 36-
month-old children) was negatively correlated with chil-
dren’s expressive vocabulary, even though most screen 
media (both educational and noneducational) was in stA. 
On the other hand, shared book reading positively corre-
lated with children’s expressive vocabulary and utterance 
length. Despite the negative effects of screen media view-
ing and the positive effects of book reading, the analysis 
of parents’ reports in that study showed that children 
spent much more time on screen media than on shared 
book reading (an average of 149.26 min per day com-
pared to 7.77, respectively). Only 9% of the mothers in 
that sample read to their children every day, while 60% 
never read to their children (Alroqi et al., 2022). 

Beneficial effects of shared book reading on the 
quality of parent–child interactions and children’s lan-
guage and early literacy development have been estab-
lished in other languages, such as English (Murphy et al., 
2022; Riordan et al., 2022; Salley et al., 2022). However, 
in the context of Arabic-speaking countries, book reading 
to young children is complicated because children’s litera-
ture, like most other Arabic literature, is written in 
•10 Journal of Speech, Language, and Hearing Research 1–27
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Standard Arabic, unfamiliar to young children. When 
reading to their children, most parents resort to on-the-
spot translating the book into Colloquial Arabic, either 
alongside reading aloud the Standard Arabic text or pro-
nouncing Colloquial Arabic instead of Standard Arabic. 
These practices make reading to children in Arabic more 
effortful, especially for parents with lower educational 
levels (Shendy, 2019). The availability of high-quality chil-
dren’s literature written in Colloquial Arabic varieties 
would likely boost the frequency of reading to young chil-
dren, with benefits to their language and subsequent liter-
acy development. However, while some adult literature 
written in Colloquial Arabic does exist now, the idea of 
colloquial children’s literature is likely to be too contro-
versial and met with resistance because of a widespread 
perception that Colloquial Arabic varieties are too “low” 
and unworthy of being written. 

One potential way to address the issue is to focus on 
the fairly large overlaps in lexicon and grammar between 
Colloquial and Standard Arabic, which may be leveraged 
for introducing and teaching Standard Arabic (Saiegh-
Haddad, 2003, 2004, 2017, 2022). Despite being much dis-
cussed in the literature, linguistic distance, Standard and 
Colloquial Arabic also share a lot of vocabulary (identical 
and phonologically altered cognates) and grammar. Per-
haps this linguistic overlap explains why Arabic-speaking 
kindergarteners were shown to exhibit near-equal levels of 
auditory comprehension of stories told to them in Collo-
quial and Standard Arabic, despite their significant differ-
ences in story retelling (production) measures in the two 
varieties, with a significantly higher performance on Col-
loquial stories (Leikin et al., 2014). It may be that the lexi-
cal items and grammatical structures that overlap between 
Colloquial and Standard Arabic may act as a bridge to 
the lexicon and grammar unique to Standard Arabic. This 
conclusion was confirmed by a study (Schiff & Saiegh-
Haddad, 2018) that showed both cross-lectal transfer of 
metalinguistic skills between Colloquial and Standard Ara-
bic and a predictive role of phonological and morphologi-
cal awareness skills in Colloquial Arabic for word reading 
in Standard Arabic. Furthermore, a diglossia-centered inter-
vention study (Saiegh-Haddad, 2023) showed that provid-
ing kindergarteners with systematic training in metalinguis-
tic (phonological and morphological) awareness using care-
fully chosen lexical items that included phonologically iden-
tical and phonologically distinct cognates in Colloquial and 
Standard Arabic (as well as words unique to Standard Ara-
bic), produced gains in both Colloquial and Standard Ara-
bic. However, designing an education intervention centered 
on this idea would require a careful selection of lexical 
items and grammatical structures excluding the vocabulary 
unique to the Colloquial Arabic and the cognates with sub-
stantially changed forms. However, our findings suggest
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that such careful selection may not be necessary, and a 
wholistic approach targeting extended forms of discourse 
in a language spoken naturally at home, that is, Collo-
quial Arabic, such as storytelling and other genres 
employing decontextualized language (e.g., reminiscing 
about the past and contemplating about the future), 
using complex syntax and a diverse vocabulary, in con-
junction with cultivating interactive and responsive care-
giver style (Rowe, 2020), may be an effective way to 
boost children’s spoken language skills upon which liter-
acy and unique to Standard Arabic linguistic knowledge 
will be subsequently grafted. 

The need for educational interventions targeting nar-
rative language in Arabic-speaking children was shown in 
a study (Abukhetala, 2020) that rated colloquial narratives 
in a story generation task (based on a wordless picture 
book) in Saudi children, ages 3–9 years (N = 146, Mage = 
6;4), using the “high point analysis” framework (McCabe 
& Rollins, 1994). It found that the most advanced form of 
the narrative was “chronological narrative,” and none of 
the narratives reached the two highest levels (“end-at-
high-point” and “classic narrative”), expected by the age 
of 5 and 6 years, respectively. Another study analyzed the 
structure of story narratives from a sample of Kuwaiti 
children (aged 4;0–7;11 [years;months]) and adults using a 
story grammar approach (Abdalla et al., 2020). While the 
children’s scores were similar to those reported on the 
same measure in other cultures, there were some differ-
ences. For example, the story grammar scores in children 
did not vary with the increased complexity of the corre-
sponding picture story used to elicit the narrative. Also, 
children tended to include only the core elements of the 
story, neglecting so-called “complementary” elements, that 
is, “the internal responses” (the character’s thoughts and 
feelings about the initiating event), “the plans” (the char-
acter’s ideas for actions), and “the reactions” (inner 
thoughts or feelings about the action’s outcome). More-
over, these elements were also lacking in many of the 
adult narratives. While the conclusion reached by the 
authors of the study was that these results reflect cultural 
variation in narrative structure, further research is needed 
to understand whether it is indeed the case or perhaps these 
results are a reflection of the experiential factors associated 
with diglossia, that is, reliance on Standard Arabic for 
extended discourse and reading and a lack of early experi-
ence of being read stories in Colloquial Arabic. 
Limitations and Conclusions 

Like all studies, this one has several limitations. 
For example, the relatively small sample size requires 
the results to be interpreted with caution until 
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replicated by a larger study. Another limitation is the 
uneven gender distribution of the participants with a 
preponderance of boys, related to the sociocultural 
environment in which the study was conducted (i.e., 
Saudi Arabia’s strict gender separation rules requiring 
female research staff to work with female participants, 
which were in shorter supply than male staff). Finally, 
given cultural diversity of Arabic-speaking societies and 
the varying effects of globalization (including its lin-
guistic effects) across the Arab world, it would be 
important to address the questions examined in this 
study in other Arabic societies. 

Despite some limitations, we reached some impor-
tant conclusions. The results of our study confirm the 
importance of spoken language for reading acquisition 
even in the context of diglossia, where there are substan-
tial differences in the form of two functionally distinct lan-
guage varieties: the spoken colloquial and the standard 
written. We found that the assessments of SCmpr, SCmpl, 
and PrgmKn contribute to both RC and WDcd. Based on 
these results, we argue that spoken language interventions 
aimed at boosting children’s narrative language skills in 
their home language are an important tool for building a 
foundation for literacy. 
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Results of the Analyses Excluding Grade 2 

Table A1. Descriptive statistics for test scores by grade level. 

Variable 

Grade 2 Grade 3 Grade 4 

n M SD n M SD n M SD 

Sentence comprehension 30 −0.41 0.69 48 0.00 0.80 31 0.05 0.89 

Sentence completion 30 −0.26 0.89 48 0.56 0.82 31 0.71 0.44 

Pragmatic knowledge 31 −0.01 0.76 47 0.30 0.73 6 0.60 0.57 

Word decoding 25 −0.57 0.67 45 0.19 1.09 30 0.39 0.72 

Phonological awareness 31 −0.46 0.91 48 0.26 0.91 31 0.53 0.76 

Reading comprehension NA NA NA 37 −0.15 1.01 30 0.18 0.73 

Note. Reading comprehension test was not administered to second graders. NA = not available. 

Table A2. Unstandardized and standardized path coefficients and corresponding 95% confidence intervals (CIs) for the single 
mediator models including second, third, and fourth graders. 

Variable 

Reading comprehension 

b [95% CI] β [95% CI] b [95% CI] β [95% CI] b [95% CI] β [95% CI] 

Intercept −0.70 [−1.61, 0.21] −.66 [−1.46, 0.14] −0.80 [−1.71, 0.11] −.76 [−1.54, 0.03] −0.89 [−1.81, 0.02] –.84 [–1.62, –0.07] 

Female 0.53** [0.14, 0.91] .25 [0.07, 0.43] 0.61** [0.19, 1.03] .28 [0.09, 0.48] 0.67** [0.24, 1.10] .31 [0.11, 0.52] 

Grade 3 0.14 [−0.78, 1.05] .06 [−0.37, 0.48] 0.02 [−0.88, 0.93] .00 [−0.43, 0.43] 0.19 [−0.73, 1.11] .08 [−0.34, 0.51] 

Grade 4 0.33 [−0.59, 1.25] .13 [−0.24, 0.51] 0.15 [−0.76, 1.06] .06 [−0.33, 0.44] 0.36 [−0.56, 1.28] .15 [−0.23, 0.53] 

Word decoding 0.45*** [0.24, 0.66] .42 [0.23, 0.62] 0.42*** [0.21, 0.63] .40 [0.20, 0.60] 0.44*** [0.22, 0.66] .42 [0.21, 0.63] 

Sentence 
comprehension 

0.37** [0.13, 0.60] .29 [0.12, 0.46] 

Sentence 
completion 

0.37** [0.10, 0.63] .30 [0.10, 0.50] 

Pragmatic 
knowledge 

0.33* [0.00, 0.66] .24 [0.00, 0.48] 

Word decoding 

Variable b [95% CI] β [95% CI] b [95% CI] β [95% CI] b [95% CI] β [95% CI] 

Intercept −0.69*** 
[−1.01, −0.37] 

−.71 [−1.01, −0.40] −0.73*** 
[−1.00, −0.45] 

−.75 [−1.00, −0.49] −0.86*** 
[−1.18, −0.54] 

−.88 [−1.16, −0.59] 

Female 0.43** [0.11, 0.75] .21 [0.06, 0.37] 0.54** [0.20, 0.88] .27 [0.11, 0.43] 0.65*** [0.30, 1.00] .32 [0.16, 0.48] 

Grade 3 0.76*** [0.35, 1.17] .39 [0.18, 0.59] 0.55* [0.09, 1.00] .28 [0.05, 0.51] 0.75*** [0.34, 1.15] .38 [0.18, 0.58] 

Grade 4 0.78*** [0.39, 1.17] .36 [0.18, 0.54] 0.48* [0.04, 0.93] .22 [0.01, 0.43] 0.71** [0.27, 1.15] .33 [0.13, 0.53] 

Sentence 
comprehension 

0.26* [0.03, 0.49] .21 [0.04, 0.39] 

Sentence 
completion 

0.40** [0.14, 0.67] .35 [0.14, 0.56] 

Pragmatic 
knowledge 

0.41** [0.15, 0.68] .31 [0.11, 0.52] 

*p < .05. **p < .01. ***p < .001.
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Results of the Analyses Excluding Grade 2

•

Table A3. Unstandardized and standardized path coefficients and corresponding 95% confidence intervals (CIs) for the serial 
multiple mediator models including second, third, and fourth graders. 

Variable 

Reading comprehension 

b [95% CI] β [95% CI] b [95% CI] β [95% CI] b [95% CI] β [95% CI] 

Intercept −0.57 [−1.46, 0.32] −.54 [−1.33, 0.26] −0.66 [−1.56, 0.24] −.62 [−1.41, 0.18] −0.72 [−1.62, 0.18] −.68 [−1.47, 0.11] 

Female 0.50** [0.12, 0.87] .23 [0.06, 0.41] 0.56** [0.16, 0.95] .26 [0.07, 0.44] 0.59** [0.17, 1.02] .28 [0.08, 0.48] 

Grade 3 −0.06 [−0.96, 0.84] −.04 [−0.47, 0.39] −0.15 [−1.05, 0.75] −.08 [−0.52, 0.35] −0.02 [−0.92, 0.89] −.02 [−0.45, 0.41] 

Grade 4 0.06 [−0.84, 0.97] .02 [−0.37, 0.40] −0.07 [−0.98, 0.83] −.04 [−0.43, 0.35] 0.10 [−0.80, 1.00] .03 [−0.35, 0.42] 

Word decoding 0.45*** [0.25, 0.65] .43 [0.24, 0.62] 0.44*** [0.24, 0.63] .41 [0.23, 0.60] 0.46*** [0.25, 0.67] .44 [0.24, 0.63] 

Phonological 
awareness 

0.29* [0.06, 0.53] .27 [0.06, 0.48] 0.29* [0.06, 0.52] .26 [0.06, 0.47] 0.30* [0.05, 0.55] .27 [0.05, 0.49] 

Sentence 
comprehension 

0.31** [0.11, 0.52] .25 [0.10, 0.40] 

Sentence 
completion 

0.29* [0.06, 0.53] .24 [0.06, 0.42] 

Pragmatic 
knowledge 

0.25 [−0.08, 0.57] .18 [−0.06, 0.42] 

Word decoding 

Variable b [95% CI] β [95% CI] b [95% CI] β [95% CI] b [95% CI] β [95% CI] 

Intercept −0.70*** 
[−1.04, −0.36] 

−.72 [−1.04, −0.39] −0.75*** 
[−1.04, −0.47] 

−.77 [−1.04, −0.51] −0.89*** 
[−1.22, −0.55] 

−.91 [−1.21, −0.60] 

Female 0.44** [0.11, 0.76] .22 [0.06, 0.37] 0.55** [0.21, 0.89] .27 [0.11, 0.43] 0.66*** [0.31, 1.01] .33 [0.16, 0.49] 

Grade 3 0.77*** [0.32, 1.22] .39 [0.17, 0.62] 0.58* [0.12, 1.03] .29 [0.06, 0.53] 0.78*** [0.37, 1.20] .40 [0.19, 0.61] 

Grade 4 0.80*** [0.36, 1.25] .37 [0.17, 0.57] 0.52* [0.06, 0.99] .24 [0.02, 0.46] 0.75** [0.28, 1.22] .35 [0.13, 0.56] 

Phonological 
awareness 

−0.02 [−0.25, 0.21] −.02 [−0.24, 0.19] −0.05 [−0.26, 0.16] −.05 [−0.25, 0.15] −0.05 [−0.26, 0.16] −.05 [−0.25, 0.15] 

Sentence 
comprehension 

0.26* [0.02, 0.50] .22 [0.04, 0.40] 

Sentence 
completion 

0.42** [0.14, 0.70] .36 [0.14, 0.58] 

Pragmatic 
knowledge 

0.43** [0.15, 0.70] .33 [0.11, 0.54] 

Phonological awareness 

Variable b [95% CI] β [95% CI] b [95% CI] β [95% CI] b [95% CI] β [95% CI] 

Intercept −0.42* 
[−0.82, −0.03] 

−.45 [−0.85, −0.05] −0.45* 
[−0.81, −0.10] 

−.48 [−0.84, −0.13] −0.53** 
[−0.88, −0.18] 

−.56 [−0.91, −0.22] 

Female 0.09 [−0.21, 0.39] .05 [−0.11, 0.20] 0.15 [−0.18, 0.47] .08 [−0.09, 0.24] 0.23 [−0.11, 0.56] .12 [−0.05, 0.28] 

Grade 3 0.66** [0.21, 1.12] .35 [0.11, 0.59] 0.55* [0.05, 1.06] .29 [0.02, 0.56] 0.66** [0.24, 1.07] .35 [0.13, 0.57] 

Grade 4 0.88*** [0.40, 1.38] .43 [0.19, 0.66] 0.73** [0.20, 1.26] .35 [0.09, 0.61] 0.84*** [0.38, 1.30] .40 [0.18, 0.62] 

Sentence 
comprehension 

0.17 [−0.13, 0.46] .14 [−0.10, 0.39] 

Sentence 
completion 

0.22 [−0.01, 0.46] .20 [0.01, 0.39] 

Pragmatic 
knowledge 

0.26* [0.00, 0.52] .21 [0.00, 0.42] 

*p < .05. **p < .01. ***p < .001.

16 Journal of Speech, Language, and Hearing Research 1–27

Downloaded from: https://pubs.asha.org CASA Institution Identity on 06/22/2024, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



Appendix A (p. 3 of 6)

Results of the Analyses Excluding Grade 2

Table A4. Descriptive statistics for test scores for third and fourth graders (N = 79). 

Variable N M  (SD) 
Marginal 
reliabilities 1 2 3 4 5  

1. Sentence comprehension 79 0.02 (0.83) .82 

2. Sentence completion 79 0.61 (0.70) .91 .33** 

3. Pragmatic knowledge 53 0.34 (0.72) .75 .34* .35** 

4. Word decoding 75 0.27 (0.96) .92 .20 .15 .21 

5. Phonological awareness 79 0.36 (0.86) .93 .22 .10 .15 −.02 

6. Reading comprehension 67 −0.01 (0.92) .91 .34** .17 .23 .46*** .25* 

*p < .05. **p < .01. ***p < .001. 
Table A5. Estimates and bootstrap 95% confidence intervals (CIs) for third and fourth graders (N = 79). 

Indirect path Estimate Bootstrap 95% CI 

The single mediator model 

SCmpr → WDcd → RC 0.132 [−0.007, 0.270] 

SCmpl → WDcd → RC 0.141 [−0.041, 0.324] 

PrgmKn → WDcd → RC 0.176 [−0.003, 0.354] 

The serial multiple mediator model 

SCmpr → PA → WDcd → RC −0.014 [−0.068, 0.041] 

SCmpr → PA → RC 0.062 [−0.048, 0.171] 

SCmpl → PA → WDcd → RC −0.004 [−0.032, 0.023] 

SCmpl → PA → RC 0.037 [−0.060, 0.133] 

PrgmKn → PA → WDcd → RC −0.012 [−0.051, 0.027] 

PrgmKn → PA → RC 0.065 [−0.052, 0.182] 

Note. SCmpr = sentence comprehension; WDcd = word decoding; RC = reading comprehension; SCmpl = sentence com-
pletion; PrgmKn = pragmatic knowledge; and PA = Phonological awareness. 

Table A6. Unstandardized and standardized path coefficients for the single mediator models for third and fourth graders. 

Variable 

Reading comprehension 

b SE β b SE β b SE β 

Intercept −0.657*** 0.128 −.643 −0.892*** 0.177 −.873 −0.743*** 0.163 −.727 

Female 0.669*** 0.209 .319 0.641** 0.222 .305 0.606** 0.231 .289 

Grade 4 0.217 0.200 .104 0.178 0.204 .085 0.216 0.223 .103 

Word decoding 0.414*** 0.117 .388 0.449*** 0.113 .422 0.458*** 0.124 .430 

Sentence comprehension 0.426** 0.148 .345 

Sentence completion 0.422** 0.141 .287 

Pragmatic knowledge 0.294 0.176 .207 

Word decoding 

Intercept −0.012 0.166 −.012 −0.187 0.232 −.194 −0.142 0.185 −.148 

Female 0.755*** 0.193 .382 0.752*** 0.212 .380 0.782*** 0.209 .395 

Grade 4 −0.096 0.186 −.049 −0.126 0.192 −.064 −0.154 0.213 −.078 

Sentence comprehension 0.320* 0.145 .275 

Sentence completion 0.314 0.188 .227 

Pragmatic knowledge 0.390* 0.180 .292 

*p < .05. **p < .01. ***p < .001.
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Table A7. Unstandardized and standardized path coefficients and corresponding 95% confidence intervals (CIs) for the serial 
multiple mediator models for third and fourth graders. 

Variable 

Reading comprehension 

b SE β b SE β b SE β 

Intercept −0.715*** 0.133 −.700 −0.940*** 0.161 −.920 −0.788*** 0.162 −.771 

Female 0.599** 0.200 .286 0.582** 0.200 .277 0.530* 0.222 .252 

Grade 4 0.169 0.192 .081 0.118 0.194 .056 0.172 0.205 .082 

Word decoding 0.445*** 0.111 .417 0.473*** 0.102 .443 0.492*** 0.113 .461 

Phonological awareness 0.265* 0.129 .220 0.315* 0.124 .263 0.315* 0.134 .263 

Sentence comprehension 0.354*** 0.128 .287 

Sentence completion 0.378** 0.124 .257 

Pragmatic knowledge 0.216 0.181 .151 

Word decoding 

Variable b SE β b SE β b SE β 
Intercept 0.017 0.133 .018 −0.174 0.234 −.181 −0.125 0.185 −.130 

Female 0.778*** 0.192 .394 0.762*** 0.215 .386 0.801*** 0.212 .405 

Grade 4 −0.071 0.191 −.036 −0.110 0.199 −.056 −0.137 0.219 −.069 

Phonological awareness −0.132 0.157 −.117 −0.079 0.137 −.071 −0.114 0.136 −.101 

Sentence comprehension 0.351* 0.161 .302 

Sentence completion 0.324 0.194 .234 

Pragmatic knowledge 0.415* 0.188 .311 

Phonological awareness 

Variable b SE β b SE β b SE β 
Intercept 0.220 0.150 .259 0.164 0.212 .193 0.157 0.146 .185 

Female 0.174 0.192 .099 0.135 0.213 .077 0.166 0.191 .094 

Grade 4 0.189 0.204 .108 0.198 0.208 .114 0.164 0.226 .094 

Sentence comprehension 0.234 0.189 .227 

Sentence completion 0.117 0.146 .095 

Pragmatic knowledge 0.206 0.151 .175 

*p < .05. **p < .01. ***p < .001.
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Results of the Analyses Excluding Grade 2

Figure A1. Unstandardized and standardized (within parentheses) path coefficients for the hypothesized single mediator 
models for third and fourth graders.
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Results of the Analyses Excluding Grade 2

•

Figure A2. Unstandardized and standardized (within parentheses) path coefficients for the hypothesized serial multiple media-
tor models for third and fourth graders.
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Sample Items 

1. Sentence comprehension: 
Item 1: Simple transitive clause, semantically reversible: “The sheep chases the cow.” 

Item 6: Comparative form of adjectives: “The butterfly is bigger than the bee.” 

Item 11: Restrictive relative clause: “The girl who is carrying a doll is eating ice-cream.”
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Sample Items

•

Item 15: Negation; neither nor: “Neither he nor she is holding a basket.” 

Item 27: “Only”: “The girl only has blue balloons.” 

Item 31: Adverbial clause: “He dropped it because it was heavy.”
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Sample Items

2. Sentence completion 
Item 1: Plural noun: “Here there is one king, and here there are three ______.” 

Item 13: Past tense: “Now the boy is in his bedroom; before he ________.” 

Item 24: Subject–verb agreement (plural): Here the teacher says: “Mustafa, you read well.” Here the teacher says, 
“Nasim and Kareem, you, boys, also __________.”
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Sample Items

•

3. Pragmatic knowledge 
Item 3: Saying “goodbye”
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Sample Items

Item 16: Buying things 

4. Phonological awareness 
Items 18–23: Phoneme segmentation
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Sample Items

•

Items 34–38: Phoneme deletion 

5. Word reading: Items 1–4, 23–26, and 45–48 

6. Paragraph reading: Text 1, Questions 1–5
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Sample Items
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