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ABSTRACT

The aim of this study is to assess the contribution of and phonological awareness and naming speed abilities to reading in
the Arabic language. For this purpose, 117 third and fifth grade Arabic-speaking children with intact verbal abilities were
given measures of phonological awareness and naming speed, as well as reading measures of vowelized and
unvowelized texts. The results revealed a modest correlation between phonological awareness and naming speed (NS)
measures. Also, as predicted, a significant relationship was found between phonological awareness measures and
reading accuracy; and between naming speed measures and fluency. Following, Hierarchal regression analyses revealed
that, phonological awareness measures contributed significantly to variance in reading accuracy, and naming speed
measures contributed a unique variance in reading fluency. Further analysis revealed that naming speed measures
explain more variance in fluency and explained more variance in third grade than in fifth grade while phonological
awareness measures explained more variance in fifth grade than in third grade. These results reveal that both abilities are
key components in reading acquisition in Arabic, and that their relative contribution to reading not only depends on the
orthographic transparency, but to other features as well.
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INTRODUCTION

Recent studies led the authors to suggest that much is unknown about the processes underlying efficient extraction of
meaning from reading ([1]. Katzir and her colleagues [1] examined the multiple pathways of dysfluency at the word and
connected-text level and found differences among the double deficit (DD) hypothesis subtypes at both reading levels. The
first goal of this study is to examine how independent is naming speed ability from phonological awareness ability in the
context of text reading level. This issue is of great importance because adopting one or the other view dictates many
aspects of the diagnosis and treatment in a Arabic, language that has not been investigated before in this context. If
current practice places naming speed problems as part of phonological deficit, then no direct assessment or intervention
will be aimed for this cognitive ability, if, however, phonological and naming speed processes represent two independent
sources of breakdown, then there are critical implications for diagnosis, sub-typing efforts, and most importantly
intervention [2].

Second, this investigation in Arabic language is of great importance for diagnosis, sub-typing efforts, and, most
importantly, intervention with reading difficulties [2].

Although there is a significant body of evidence linking NS and reading ability, the studies report inconsistent
results. These inconsistencies can be attributed to many factors, which may be attributed to three factors:

1. The nature of the naming task (discrete or sequential) and the type of stimuli (letters, digits, colors and simple objects).
This factor is important because different types of stimuli require different cognitive abilities, and understanding the role
the task's format plays in the relationship to reading strengths, and the relationship between NS and reading in general.
Different studies investigated different types of naming tasks, leading to different results and confusion in the literature.

2. Which aspect of reading is being investigated, accuracy or fluency. The definition of reading has undergone major
changes. While dyslexics were once identified only by measures of accuracy, today the definition includes fluency. The
nature of the reading task (i.e., single word or connected text) has also contributed to the inconsistencies of the
relationship.

3. The effect of the orthographic depth of the language in which the study was carried out.

Kail and Hall [3] claimed that the development of a general speed factor among normal readers explains the
changes in NS. They examined 144 children, ages 8-13, using general processing time measures, naming measures, and
various reading measures. They found systematic increases in speed of processing, NS, and reading ability with age.
Their results led to the following model: changes in speed of processing lead to changes in NS, which in turn leads to
changes in word recognition, which then explains changes in reading comprehension. According to these authors, NS is
influenced by a general processing speed, which develops with age and is not the direct result of an increase in age or
experience [3].

The question remains as to why alphanumeric and non-alphanumeric naming stimuli have different predictive
powers. Savage and Frederickson [4] suggested that picture naming, for example, may tap attention resources in a way
that digit naming does not. This may be especially true in older children where letter and number recall have become
automatized.

While this is an important issue, the aim of this study is to determine the contributions of the more basic
processes of NS and phonological awareness to reading ability. This requires a look at the less researched relationship
between NS and reading fluency.

Reading fluency

In recent years, the issue of fluency has evoked interest among researchers dealing with reading and dyslexia, resulting in
the inclusion of the term fluency in the current definitions of the dyslexia phenomenon as a separate factor from accuracy
[5]. Nevertheless, there is still no consensus on the definition of fluency as related to reading. Nor is there agreement
about whether fluency is a dependent variable and as such represents a diagnostic measure for the quality of reading, or
whether it is an independent variable that affects the quality of reading.

Several hypotheses have been suggested to explain decreased reading rate based on the assumption that word
reading rate is a dependent variable. Greene et al. [6] proposed that the level of word reading accuracy, the reader’s age,
acquaintance with reading skills, and development of word reading automaticity all account for decreased reading rate.
Perfetti [7] claimed that slow word recognition interferes with reader’s ability to retain large units of text in the working
memory (bottleneck theory), which prevents reading from being efficient. The basic view among researchers positing
reading rate as a dependent factor is based on the claim that reading is a linguistic process. As such, its effectiveness is
based on the level of acquisition, mastering and performance of its sub-lexical components which are letters, graphemes
and phonemes, multi-letter units, words, pseudowords, and connected text.

Additional explanations of reading difficulties were offered in the 1990s following technological advances in in-
depth observation of cognitive processes. Theories such as the double deficit hypothesis [2], the systems analysis
approach [8], and speed of information processing [9] were suggested as explanations for the fluency and dysfluency in
reading [10]. These theories addressed fluency as an independent source of reading skill. For the purpose of this study,
the definition of fluency offered by Wolf and Katzir-Cohen [11], which integrates a developmental and componential view,
will be adopted: "....achieving reading fluency involves the successful integration of information from the phonological,
orthographic, semantic, syntactic, and morphological processes"” [12].
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The nature of Arabic

The classical definition of diglossia, proposed by Ferguson [13], is that it is a stable linguistic state that includes different
spoken dialects and a totally different literary language, which is usually grammatically complicated, as distinct from the
different spoken dialects, and includes a respectable written literature. This literary version is studied in school and is not
acquired naturally without formal learning. It is the language for formal communication and is not the language of day-to-
day conversation. A diglossic context has two features: a differentiation between the written and the oral modes; and a
rigid socio-functional complementarities of two separate sets of functions performed by two markedly distinct, though
linguistically related, codes.

Arabic is a typical case of diglossia. According to Saiegh-Haddad [14], Modern Standard Arabic (MSA) , so-called
fusha is the language used throughout the Arabic speaking world for writing and some other formal functions , such as
speeches and religious sermons, while the Spoken Arabic Vernacular (SAV) is the language used for everyday
conversation. Though SAVs are all linguistically related to MSA, they are distinct and structurally markedly distant from it.
Ayari [15] & Abu-Rabia [16] agree with the above definition of diglossia and the linguistic distance described by Saiegh-
Haddad [14]. Ayari [15] adds that this diglossic situation of the Arab world hinders children’s acquisition of reading in
Arabic. They encounter difficulties already in first grade when they are required to study literary Arabic, which is a totally
different language from spoken Arabic. In addition, he notes, unfortunately preschool children are not exposed to literary
Arabic because there is near consensus in the Arab world that literary Arabic is difficult for them and they should not be
exposed to it before first grade. Parents, teachers and educators share this belief. Consequently, these children encounter
literary Arabic in first grade almost as a second language. According to Ayari [15], this means that children are required to
cope simultaneously with reading and writing in a second language (literary Arabic). He argues for early exposure of these
children to literary Arabic, in the preschool period, as the proper strategy to enhance their Arabic-reading acquisition.

Ibrahim [17] reports findings that provide cognitive basis of diglossia in Arabic. In his study, repetition priming
effects were compared within spoken Arabic (SA), as well as with the effects found when primes were in either literary
Arabic (LA) or Hebrew. The results show that lexical decisions for words in SA were not influenced by previous
presentations of translation equivalents in LA. Findings from an earlier study by this author on semantic priming effects
[18] suggest that the status of LA is similar to that of Hebrew and is consistent with the typical organization of second
language (L2) in a separate lexicon. Thus, learning LA appears to be, in some respects, more like learning a second
language than like learning the formal register of one’s native language (p. 93).

In addition to its diglossic nature, two other features play essential roles in assessing reading and examining the
predicative power of different processes of the Arabic language: morphology and orthography.

The morphology of Arabic is based on the “root and pattern” principle that characterizes Semitic languages.
Roots are composed of three or four consonants, although some roots consist of five or two consonants [19; 20; 21]. The
root represents the basic sense of the word, and every pattern is composed of vowels and additional consonantal letters
that impart specific lexical meaning and grammatical and syntactic information. Like other Semitic languages, such as
Hebrew, Arabic is characterized by a rich derivational and inflectional morphology [22]. It is a highly agglutinative language
(i.e., one word can correspond to a whole English sentence) which results in a highly derivational and dense morphology.
Although this can be helpful in communicating the core semantic meaning of the root embedded in various patterns, it
demands a lot of unpacking on the part of the reader in order to arrive to the exact meaning of a word in Arabic [23]. In
their overview of the developmental dyslexia in the Hebrew language, Share and Leikin [24] claim that morphological
knowledge is likely to be a source of individual differences in reading ability because roots are phonologically highly
opague, manifest at the surface level in a variety of syllable forms.

Arabic orthographyconsists of 17 characters, which, when combined with dots placed above or below various
letters, make up the 28 letters of its alphabet. Dots are therefore extremely important and differ in number (one, two or
three) and position (below or above the letter). The form of a particular letter varies depending on its position in the word,
22 of the 28 letters of the alphabet have four shapes each (word initial, medial, final, and a different grapheme when it
follows a non-connecting letter). Moreover, there are two different scripts in Arabic: vowelized and unvowelized. The
vowelized script consists of the 28 letters and short-vowel diacritics that are located above, and/or in, and/or below the
letters. In this case, there is a predictable sound-symbol correspondence between the letters and their sounds, making
Arabic a transparent orthography. In the unvowelized scripts, these short vowels do not accompany the letters and must
be deduced by the reader. In most modern written and printed literary Arabic texts, no short vowels signs are given, so the
reader must deduce them by relying on context or prior linguistic knowledge: grammar, syntax, and exposure to print [19;
25]. Recognizing the nature of these letters and their diverse writing rules in different positions, and recognizing the
different short vowels under, in, and above the letters are critical for readers' word pronunciation, which may demand
considerable cognitive attention. Thus, reading a fully vowelized text is likely to be cognitively demanding for a beginning
reader, who must simultaneously process many rules in order to extract meaning from print or read out loud accurately
[25].

Ibrahim, Eviatar, and Aharon-Peretz [18] investigated the effect of the complexity of Arabic orthography on the
process of word identification. Adolescent Arabic speakers who mastered Hebrew as a second language completed oral
and visual versions of the Trail Making Test (TMT) in both languages. Performance on the Hebrew and Arabic oral TMT
did not differ, but was significantly slower on the Arabic visual TMT. The authors concluded that Arabic speakers process
Arabic orthography (first language) slower than Hebrew orthography (second language, and suggested this was due to the
complexity of Arabic orthography.
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The findings of the above studies on the Arabic language highlight the necessity for research that is sensitive to
the nature of Arabic and encompasses the different cognitive skills that are involved in the process of acquiring reading
ability. The present study, however, deals with the more basic task of clarifying the roles of NS and phonological
processes in an unselected Arabic-speaking sample and their contribution to reading at three different levels.

The literature on this issue in the context of the Arabic language is scarce, and what exists focuses on the word
and not the connected-text level. Most research was conducted with the English language, which, unlike the transparent
orthography of Arabic, is classified as a deep orthography language.

Objectives and Hypotheses

The first objective of the study is to explore the relationship between phonological awareness and naming speed in early
and later stages of reading development in the Arabic language.

The second objective is to explore the degree of association between reading accuracy and rate of vowelized
and unvowelized text at the different stages of reading development. The two main questions are:

1. Do Phonological awareness and NS measures will correlate and will these two abilities contribute in different ways to
accuracy and fluency.

2. Based on literature from shallow orthographies and recent research in the Arabic language, the question is whether
phonological awareness variables will be significantly correlated with accuracy measures and NS measures will correlate
with fluency measures.

METHOD
Participants

117 native Arabic speaking children (52 boys and 65 girls) were randomly selected from two public schools in a city in
northern Israel: 58 pupils were in third grade (mean age: 8.4 years, SD 4.15 months) and 59 were in fifth grade (mean
age: 12.36 years, SD 3.51 months). All of the children came from a middle socio-economic background, were born and
resided in the same city, and spoke the same local vernacular.

Materials

Peabody Picture Vocabulary Test (PPVT)

The PPVT, which is considered a proxy measure for verbal IQ (Appendix A) was adapted to Modern Standard Arabic. The
test was discontinued after 6 errors on 8 consecutive items. One point is awarded for each correct item.

Rapid automatized naming (RAN)

The test is comprised of two subtests: one for letters and one test for numbers. The test was modeled after Denckla and
Rudell [26]. Children were asked to name five letters (& -z -o= -1 -, and five digits (1-5-9-3-7). The letters and the digits
were arranged randomly in five rows of ten letters/digits each. A practice session in which the children were asked to
name the five letters and digits preceded the timed trial. All the children accurately named all five digits and all five letters.
In the actual trial, the children were required to name the letters and digits as quickly as they could. The time it took a child
to name all digits and letters was recorded as the child’s automatized NS. Two types of letters were included in the list:
three phonemes representing SAV: ¢z ¢« ¢l and two phonemes representing MSA: (= «&. Two NS ability will be
measured: letter naming speed (LNS) and number naming speed (NNS).

Phonological awareness

Three measures of phonological awareness were developed for this study: syllable deletion, phoneme deletion, and
phoneme synthesis.

Syllable and phoneme deletion required the participants to repeat a word after deleting a certain
syllable/phoneme. The syllables and phonemes to be deleted were from both spoken and written vernacular, in
accordance with Saiegh-Haddad’s findings [14] of the differential effect of deleting a phoneme/syllable from the spoken or
written vernacular. Another consideration was the location of the deleted item (initial, middle or final) which was also found
to have an effect on the child’s ability to manipulate phonemes [27]. There were six practice items to ensure that the
children understood the task, with feedback provided by the examiner. The task itself included 24 test items, each
consisting of 3-5 phonemes, 1-3 syllables. The reliability of the syllable deletion and phoneme deletion is .74 & .92,
respectively.

In the phoneme synthesis task, the children were asked to isolate the phonemes that made up the non-words.
There were six practice items. The test items consisted of 1-2 syllables, 2-5 phonemes. Length increased from 2 to 5
phonemes. (test reliability .82)

Text reading

The participants were asked to read texts at their level of competence. The texts were chosen based on the judgment of
six language teachers who were asked to evaluate 7 texts for their appropriateness to the reader’s grade level. The three
most appropriate texts were chosen. Participants in third-grade were asked to read one text, and the fifth- graders were
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asked to read two texts: one vowelized, and one unvowelized. This is because most of the material taught in fifth grade is
unvowelized and it was important to compare these two forms of orthographies. The numbers of deviations from print were
recorded and the time it took the participants to read each text was also recorded. A stopwatch was used to record overall
reading time, in minutes, for each text.

Procedure

Prior to testing, all measures were piloted in both third and fifth grade (26 children) on a comparable sample in order to
weed out measures that did not match the children’s level. All measures were administered at the end of the school year
during the months of May and June 2008. Children were tested individually in a quiet room at school. Data collection took
place in October and November, a month after the beginning of the school year. Each child was administered all the tasks
on the same day. The responses were both tape-recorded and noted on scoring sheets that were cross-validated against
the tape recorded responses.

RESULTS

Descriptive statistics for the measures administered to third and fifth graders are presented in Table 1. Different measures
were administered for both grade levels in the two reading texts. The majority of reliabilities were moderate to high, with
the exception of the phoneme synthesis, which included relatively few items and was quite difficult for most children. It
should be noted, however, that the performance in this task was significantly above chance.

Pearson correlations among NS and phonological awareness variables in each
grade level

The assumption was that NS and phonological measures interact with grade level. Therefore the relationship among NS
and phonological measures was examined in each grade level separately as shown in Table 2. In third grade, there were
significant, yet weak, correlations between LNS and all measures of phonological awareness. However, there were no
significant relationship between NNS and any of the phonological measures. In fifth grade, there were significant
correlation between LNS and two measures of phonological awareness (phoneme deletion and phoneme synthesis), and
no significant correlation between LNS and syllable deletion. NNS was weakly correlated with syllable deletion.

Table 1. Descriptive Statistics for all research variables according to grades

Grade 3 (N=58) Grade 5 (N=59)

Variables Range Mean SD Range Mean SD
Peabody raw score (110 items)

48.00 65.71 8.23 38.00 80.42 9.97
NS:
LNS time in seconds (50 letters) 84.80 51.98 17.26 52.06 43.40 11.25
NNS time in seconds (50 numbers)

57.81 33.94 9.87 24.98 26.64 4.56
Phonological awareness:
syllable deletion total (24 item) 17.00 14.91 3.81 16.00 16.53 3.90
phoneme deletion total (24 item) 21.00 9.97 6.00 20.00 13.27 6.36
phoneme synthesis total (13 item)

12.00 7.38 3.00 9.00 9.08 2.48
?fsfgbv‘:grg)f correct words read in textl 45 o 41.69 10.75 11400  99.85 24.71
time in seconds in textl

164.54 85.61 36.14 261.72 148.72 59.87
?ﬂgbﬁgrg)f correct words read in text2 69.00 130.90 15.14
time in seconds in text2 204.30 134.69 49.37

Table 2. Pearson correlations among NS and phonological awareness variables in each grade level

Grade 3 (N=58) Grade 5 (N=59)

707 |Page January 31, 2015



)

ISSN 2348-3024

phonem
syllable phoneme syllable phoneme phoneme
LNS NNS . e . LNS NNS . - .
deletion . synthesis deletion deletion synthesis
deletion
LNS
NNS o "
.43 .36
syllable deletion " )
-.35 -15 -.20 -.27
phoneme deletion —_og* 13 67" 35" .12 55T
phoneme -32°  -15 59" 64" 2290 w21 49" 62"
synthesis

*p< 0.05; **p< 0.01

Pearson Correlations among letter naming, phonological awareness and
reading variables in each grade level

The relationship between NS, phonological measures and reading variables (pseudo-word, single word and text reading)
were measured and presented in Table 3. The findings for third grade indicate that LNS scores were significantly
correlated with accuracy and fluency of text reading time in seconds (r =.40, p< 0.01). Weaker, but significant correlations
were found between LNS and accuracy measures at the text level of reading (r = .26, p< 0.05). The NNS measure,
however, was significantly correlated only with fluency measures of text reading (r =.52, p< 0.01). All phonological
measures were significantly correlated with accuracy measures but were not correlated with any fluency measure.

In fifth grade, LNS was not significantly correlated with text reading level however, the NNS was significantly
correlated with all accuracy and fluency measures except with the accuracy measure at single word level. As in third
grade, all phonological measures were significantly correlated with the accuracy measure at text reading. Also, some of
the phonological measures were significantly correlated to fluency measure. Some of the strongest and significant
correlations were evident among syllable deletion and the two text reading fluency (r =-.35, p< 0.01, r =.42, p< 0.01).

Table 3. Pearson Correlations among letter naming, phonological awareness and reading variables in each grade

level
Grade 3 (N=58) Grade 5 (N=59)
LNS NNS syIIa_bIe phongme phonem_e LNS NNS sylla_ble phon(_eme phonem_e
deletion deletion synthesis deletion deletion synthesis
Text 1-Vowelized
Accuracy - - - - « . - -
-.26 -12 .35 .55 A7 =37 -.32 .61 .40 .53
Fluency " - - " - . "
.40 .52 -.16 -.13 -.24 .38 .46 -.35 -.28 -.36
Text 2-Unvowelized
Accuracy -.16 -.347 71" 497 50"
Fluency 28 54" -427 -.24 -30°
*p< 0.05; *p< 0.01.
DISCUSSION

Phonological awareness and naming speed (NS) are two abilities found to have a strong relationship with reading in many
languages [e.g. 28]. Both phonological awareness and NS are key components in the development of reading:
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phonological awareness was found to be related to accuracy measures and NS to fluency. However, it is clear that the
roles of different aspects of reading vary in their importance and contribution to reading development based on the
characteristics of specific languages [29].

Arabic is considered a shallow orthography when it is vowelized, but it is also a diglossic language. These two
forces operate on the acquisition of reading and on the development of meta-linguistic abilities [14; 30], in the same
manner as that reported for children exposed to two languages [e.g., 30]. In addition to these two forces, recent evidences
have attributed a strong effect of visual complexity of Arabic orthography on the development of certain linguistic
processes and reading [18; 31].

The main goal of this study was to investigate the relationship between phonological awareness and NS
measures, the relationship between these two abilities and reading vowelized and unvowelized texts in the Arabic
language in third (vowelized text ) and fifth grade (vowelized text and unvowelized text).Three different measures were
used to assess phonological awareness: phoneme deletion, syllable deletion and phoneme synthesis. Two measures
were used to assess NS ability: letter naming speed (LNS) and number naming speed (NNS).

Our hypothesis about the relationship between phonological awareness and NS measures in third and fifth grade
was partially confirmed. LNS was moderately correlated with all phonological awareness measures, yet there was no
significant correlation between LNS and syllable deletion in fifth grade. Unexpectedly, NNS was not significantly correlated
with any phonological awareness measure, aside for a weak correlation between NNS and syllable deletion in fifth grade.
Studies in English also report weak to modest correlations between phonological and NS measures [12; 32; 33]. Cross-
linguistic results are supportive. In the German language, Wimmer [34] also found weak interrelationship between NS and
three phonological awareness measures among participants in grades two through four.

The change in the relationship between the various phonological awareness and NS measures in the two grade
levels can be attributed to the development of both abilities. These developmental changes were witnessed in many
studies. In English, Wagner et al. [35] found in their cross-sectional samples of kindergarten and second grade children a
change in the relationships between several carefully defined phonological measures and serial NS for letters: the
correlations were relatively strong in kindergarten while by second grade most of them failed to reach significance or
diminished to modest relationships only.

A large body of research has shown that children’s explicit awareness of the phonemic structure of spoken
language is related to reading experience [e.g. 36].

According to Breznitz [10], one interpretation of the developmental changes occurring in NS relates to the variable’s
link to processing speed. Kail [37] claimed that age differences in processing speed could be explained as part of a
general developmental change. Kail and Hall [3] claimed that the development of a general speed factor among regular
readers explains the changes in NS. Their study of 144 children, age 8 to 13, using general processing time measures,
naming measures, and various reading measures, found increase of age, accompanied by systematic increases in speed
of processing, NS, and reading ability.

In the Arabic language, different studies have demonstrated a unique effect of the diglossic nature of Arabic on the
development of different meta-linguistic and reading. Eviatar and Ibrahim [30] examined meta-linguistic abilities of Arabic-
speaking children and found apparent effects of age in the measures of phonological awareness. In their study, first
graders performed at a higher level than kindergartners on all measures of phonological awareness. They attributed this
effect to becoming literate (p.462). They further claimed that exposure to literary Arabic in early childhood affects meta-
linguistic skills in the same manner as that reported for children exposed to two languages. Thus, the age factor in
examining meta-linguistic skills for Arabic speaking children is crucial. Children with age are more exposed to their
"second language". This exposure affects the development of these skills and hence affecting their predictive power over
the years.

The second hypothesis was related with the relationship between phonological awareness, naming speed and
reading texts. We predicted that phonological awareness variables will correlate with accuracy measures, and that NS
variables will correlate with fluency measures. This hypothesis was partially confirmed. In third (vowelized text ) and fifth
grade (vowelized text and unvowelized text), all phonological awareness measures were significantly correlated with
accuracy measures, and both NS measures were significantly correlated with fluency. These results indicate that
phonological processing skills are crucial for decoding skills and that naming speed ability is crucial for the fluency aspect
of reading. However, unexpected correlations were witnessed between the various measures phonological awareness
and NS and reading. In third grade (vowelized text), LNS significantly correlates, although modestly, with accuracy. In fifth
grade, NS correlates with accuracy in reading vowelized and unvowelized texts. Similar results were found in other
transparent orthographies [12]. This greater role played by NS measures in reading (the connection between NS
measures and accuracy) was witnessed in other transparent orthographies such as German [38], Spanish [39], Chinese
and Hungarian [40].

Dissociation between LNS and NNS was also witnessed in the third grade. While both measures correlate with
fluency, only LNS correlated with accuracy. Most research didn’t differentiate between letter naming speed and number
naming speed but rather treated them as a one unitary alphanumeric ability. Van den Bos, Zijlstra, and Spelberg [41]
addressed this issue and examined closely the interrelations between continuous-naming tasks. They noted that
conclusions in various previous studies were based on rather superficial evidence. That is, the relative closeness of mean
NS of numbers and letters on the one hand and the relative closeness of color-and picture-naming speeds on the other
hand were considered sufficient basis for distinguishing alphanumeric and nonalphanumeric composite scores [42]. In
their study they found an unstable pattern at the levels of 8- and 10-year-olds, whereas easily interpretable and stable two-
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factor pattern emerged at the age levels of 12, 16 and mature adulthood. Thus, developmentally, an increased common
speed factor can be observed as well as differentiated and increasingly independent pattern of alphanumeric associations.
They interpreted the later finding as reflecting a gradual strengthening of initially loosely connected alphabetic and numeric
access routes into an integrated alphanumeric lexical network. They further argue that this development can be explained
by the hypothesis that letter- and number-naming speed interact with both reading and arithmetic practice.

In this study, three phonological measures were used, with different patterns of correlation results. In literature,
evidence has been inconclusive about which features of phonology are essential to early word reading. In this study, the
strongest predictor of accuracy to text reading in third grade was phoneme deletion. In fifth grade, of the three
phonological measures, syllable deletion and phoneme synthesis revealed stronger correlations with accuracy and
fluency.

Most studies that investigated the relationship between phonological awareness and reading in Arabic did not seek
to understand which aspects of phonological awareness are related to reading, instead they examined this ability as one
of several others. For example, Mannai & Everatt [43] investigated phonological processing skills as predictors of literacy
amongst Arabic-speaking Bahraini children, using word and non-word rhyming tasks tests to assess phonological
awareness were. They found that these two tasks were highly predictive of word reading and that grade effects were also
apparent in the data (non-word rhyming seemed to be more important in first grade, whereas word rhyming was a reliable
predictor of word reading in second and third grade).

Ibrahim & Eviatar [44] also found different results with various phonological measures and their relation to reading.
They examined the relation of three phonological measures to reading: initial phoneme detection, final phoneme deletion,
and syllable deletion task and found a relationship in first grade Arabic readers only between the syllable deletion task and
text reading (rate and accuracy) and no relationship between the other phonological measures and their text reading
ability. On the single word level, they found a strong correlation between word reading and all phonological measures. And
on the non-word reading, they found a strong correlation between syllable deletion and non-word reading and 2-syllable
final phoneme deletion and non-word reading.

Another possible explanation for the increased variance explained by phonological awareness measures in fifth
than in third grade, is derived from research that focused on the characteristics of the Arabic orthography.

Previous research has suggested that Arabic requires more visual attention than Hebrew [18; 45], allowing visual
processing to have a greater effect on reading. It seems that in third grade, these visual processes play a greater role than
in fifth grade. Ibrahim & Eviatar [44] found that the higher visual complexity of the Arabic orthography results in a smaller
effect of phonological awareness among Arabic children in the first grade on reading levels, than for children who are
reading Hebrew.

This phenomenon was further elucidated in a study by Abdelhadi, Ibrahim and Eviatar [46] on the effects of
orthographic complexity and lexical status on vowel detection in Arabic and Hebrew in third and sixth grade children. The
authors hypothesized that the complexity of the Arabic orthography would result in a high perceptual load, contributing to
the difficulty and slowness of processing in reading in Arabic . They used a vowel detection task : FatHa ““ in the Arabic
stimuli and the patah “” in the Hebrew stimuli. In each language one-third of the elements were real words, one-third were
pseudowords, and one-third were comprised of nonletter stimuli. Half of them included the target: fatha in Arabic - ~ ,and
patach in Hebrew -<:. Three versions were created in Arabic, varying in orthographic complexity: nonconnecting letters,
connected and connected letters without dots, and connected letters including dots. The children had to determine
whether a specific vowel (“fatHa” in Arabic stimuli and “patah” in Hebrew stimuli) was present or not in each stimulus.
Stimuli were presented in the center of a computer screen and remained until the child pressed the proper button on the
keyboard (yes/no). The median response times and sensitivity (d’) was measured in each condition. The children
responded faster in the Hebrew condition than the Arabic condition. In addition, there was no word or letter superiority
effect in Arabic. These results could be construed to mean that reading mechanisms were not engaged. However, the
finding that children responded fastest to the connected stimuli, which are most frequent in Arabic orthography, suggested
that the reader’'s cognitive system is organized to perceive the connected stimulus as a default. According to the
investigators, had we been seeing only visual processes, the simple conditions of Arabic and Hebrew should have been
the easiest conditions in which to detect the target. The authors suggested that this may reflect the complex visual
processing that occurs before and in tandem with the engagement of reading skills. Although they chose children who are
reading at grade level, it may be the case that reading processes take longer to be automatized in Arabic.

This claim can be supported by other studies which showed that reading processes in Arabic takes longer to be
automatized. Azzam [47] examined the errors in reading and writing made by children learning Arabic in a developmental
framework and found that errors in reading and spelling persisted throughout elementary school, pointing to the difficulties
involved in mastering the Arabic written language. A more recent study conducted by Abu Ahmed, Share & Ibrahim [48]
also found that accuracy of Arabic word and pseudo-word decoding at the beginning of grade 2 was low when compared
to word recognition in other orthographies, with children committing one error every three words. They concluded that
Arabic-speaking children living in Israel have not yet mastered the alphabetic code at the beginning of grade 2. An
additional finding related to this point is the dominant role played by phonological measures in explaining reading accuracy
compared to the less dominant role played by NS measures in explaining reading fluency. This finding contradicts the
pervasive view that NS plays a greater role in shallow orthographies and rather reinforces the prominent role of
phonological awareness in Arabic.
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To conclude, the main goal of the present study was to explore two abilities: phonological awareness and naming
speed that are considered main predictors of reading in many orthographies, taking into consideration the main features of
the Arabic language. With respect to this, several conclusions can be drawn accordingly:

First, low level processes (phonological awareness and naming speed) are key components of reading in Arabic.
The findings illustrate the importance of using phonological awareness and NS measures as assessment tools in Arabic.
Second, based on the results of the present study it seems more accurate to conceptualize naming speed and
phonological awareness skills as assessing separate abilities, rather than as assessing one general phonological ability.

Third, although vowelized Arabic is considered a shallow orthography, it seems that the diglossic nature of the
language and its visual complexity have greater impact on the development of these meta-linguistic abilities and their
relation to reading.

Finally, specifying the units of phonological processing responsible for dyslexia, and how these may lead to
differing incidence/level, may prove vital for the identification of dyslexia across different countries, as well as for the
development of effective literacy programs in different languages. These language differences will most certainly impact
on remediation strategies.

REFERENCES

[1] Katzir, T., Kim, Y., Wolf, M., Morris, R., Lovett, M. (2008). The varieties of pathways to dysfluent reading: Comparing
subtypes of children with dyslexia at letter, word, and connected text levels of reading. Journal of learning disabilities,
41(1), 47-66.

[2] Wolf, M., & Bowers, P. G. (1999). The Double-Deficit Hypothesis for the Developmental Dyslexia. Journal of
Education Psychology, 91, 415-438.

[3] Kail, R., & Hall, L. K. (1994). Processing speed, naming speed and reading. Developmental Psychology, 30(6), 949-
954.

[4] Savage, R. & Fredrickson, N. (2004). Evidence of a highly specific relationship between rapid automatic naming of
digits and text reading speed. Brain and language, 93, 152-159.

[5] Lyon, G. R., Shaywitz, S. E., & Shaywitz, B. A. (2003). Defining Dyslexia, Comorbidity, Teacher's Knowledge of
Language and Reading: A Definition of Dyslexia. Annals of Dyslexia, 53.

[6] Greene, B. A., & Royer, J. M. (1994). A developmental review of response time data that support a cognitive
components model of reading. Educational Psychology Review, 6(2), 141-172.

[7] Perfetti, C. A. (1977). Language comprehension and fast decoding: Some psycholinguistic prerequisites for skilled
reading comprehension. In J. T. Guthrie (Ed.), Cognition, curriculum and comprehension. Newark, DE: International
Reading Association.

[8] Berninger, V. W. (2001). Understanding the “lexia” in dyslexia: A multidisciplinary team approach to learning
disabilities. Annals of Dyslexia, 51, 23-48.

[9] Breznitz, Z. (2003). Speed of phonological and orthographic processing as factors in dyslexia: Electrophysiological
evidence. Genetic, Social and General Psychology Monographs, 129(2): 183-206.

[10] Brezntiz, Z. (2006). Fluency in Reading: Synchronization of Processes. New Jersey, NJ: Lawrence Erlbaum
Associates.

[11] Wolf, M & Katzir-Cohen. (2001). Reading fluency and its intervention. Scientific studies of reading, 5(3), 211-239.

[12] Katzir, T., Wolf, M., O'Brien, B., Kennedy, B., Lovett, M., & Morris, R. (2006). Reading Fluency: The Whole Is More
than the Parts. Annals of Dyslexia, 56(1).

[13] Ferguson, C. A. (1959). Diglossia. Word, 14, 47-56.

[14] Saiegh-Haddad, E. (2005). Correlates of reading fluency in Arabic: Diglossic and orthographic factors. Reading and
Writing, An Interdisciplinary Journal, 18, 559-582.

[15] Avyari, S. (1996). Diglossia and illiteracy in the Arab world. Language and Culture and Curriculum, 9, 243-252.

[16] Abu-Rabia, S. (2000). “Effects of exposure to literary Arabic on reading comprehension in a diglossic situation”.
Reading and Writing: An Interdisciplinary Journal, 13, 147-157.

[17] Ibrahim, R. (2009). The cognitive basis of diglossia in Arabic: evidence from repetition priming study within and
between languages. Psychology research and behavior management, 12, 95-105.

[18] Ibrahim, R., Eviatar, Z., & Aharon-Peretz, J. (2002). The Characteristics of Arab Orthography Slow Its Processing.
Neuropsychology, 16(3), 322-326

[19] Abu-Rabia, S. (2001). The role of vowels in reading Semitic scripts: Data from Arabic and Hebrew. Reading and
Writing: An interdisciplinary Journal, 14, 39-59.

711 |Page January 31, 2015



[20] Abu-Rabia, S. & Siegel, L. (2002). Reading, syntactic, orthographic, and working memory skills of bilingual Arabic-
English speaking Canadian children. Journal of Psycholinguistic Research, 31, 661-678.

[21] Abu-Rabia, S. & Taha, H. (2004). “Reading and spelling error analysis of native Arabic dyslexia readers” Reading
and Writing: An Interdisciplinary Journal, 17, 651-689.

[22] Abu-Rabia, Share & Mansour, (2003). Word recognition and basic cognitive processing among reading disabled and
normal readers in Arabic. Reading and Writing: An Interdisciplinary Journal, 16, 423-442.

[23] Elbeheri, G., Everatt, J., Reid, G. and Al Mannai, H. (2006). Dyslexia assessment in Arabic. Journal of Research in
Special Educational Needs, 6, 143-152.

[24] Share, D. L., & Leiken, M. (2004). Language Impairment at School Entry and Later Reading Disability: connections at
Lexical Versus supralexical Levels of Reading. Scientific studies of Reading, 8(1), 87-110.

[25] Abu-Rabia, S. (1998). Reading Arabic texts: Effects of text type, reader type, and vowelization. Reading and Writing:
An interdisciplinary Journal, 10, 106-119.

[26] Denckla, M. B., & Rudel, R. G. (1974). Rapid automatized naming of pictured objects, colors, letters and numbers by
normal children. Cortex, 10, 186-202.

[27] Saiegh-Haddad, E. (2003). Linguistic distance and initial reading acquisition: The case of Arabic diglossia. Applied
Psycholinguistics, 24,115-135.

[28] Wolf, M., O'Rourke, A. G., Gidney, C., Lovett, M., Cirino, P., & Morris, R. (2002). The second deficit: An investigation
of the independence of phonological and naming-speed deficits in developmental dyslexia. Reading and Writing: An
interdisciplinary Journal, 15, 43-72.

[29] Shany, M., Bar-On, A., & Katzir, T. (2010. Learning to read the shallow-deep dual Hebrew script: The long and
winding road. In press.

[30] Eviatar Z. & Ibrahim R. (2001). Bilingual is as bilingual does: Meta-linguistic abilities of Arab- speaking children.
Applied Psycholinguistics, 21, 451-471.

[31] Eviatar, Z. Ibrahim, R., & Ganayim, D. (2004). Orthography and the Hemispheres: Visual and Linguistic Aspects of
Letter Processing. Neuropsychological, 18, 174-184.

[32] Wolf, M. & Bowers, P. (1999). The question of naming-speed deficits in developmental reading disabilities: An
introduction to the double-deficit hypothesis. Journal of Educational Psychology, 19, 1-24.

[33] Wolf, M., Bowers, P., & Biddle, K. (2000). Naming-speed processes, timing, and reading: A conceptual review.
Journal of Learning Disabilities.

[34] Wimmer, H. (1993). Characteristics of developmental dyslexia in a regular writing system. Applied Psycholinguistics,
14, 1-34

[35] Wagner, R. K., Laughon, P. L., Simmons, K., & Rashotte, C. A. (1993) development of young readers’ phonological
processing abilities. Journal of Educational Psychology, 85, 83-103.

[36] Goswami, U. & Bryant, P. (1990). Phonological Skills and Learning to Read. United Kingdom: Erlbaum.

[37] Kail, R. (1988). Developmental functions for speeds of cognitive processing. Journal of Experimental Child
Psychology, 45, 339-364.

[38] Wimmer, H., Mayringer, H., & Landerl, K. (2000). The Double-Deficit Hypothesis and Difficulties in Learning to read a
Regular Orthography. Journal of Educational Psychology, 92(4), 668-680.

[39] Escribano, C. L & Katzir, T. (2008). Are phonological processes separate from naming speed in a shallow
orthography? Education and Psychology, 6(3), 641-666.

[40] Smythe, I., Everatt, J., & Salter, R. (eds). (2004). The international book of dyslexia. London: Wiley

[41] Van den Bos, K. P., Zijlstra, B.J.H., & Spelberg, H. C. (2002). Life span data on continuous naming speeds of
numbers, letters, colors, and pictured objects, and word reading speed. ScientificStudies of Reading, 6(1), 25-49.

[42] Meyer, M. S., Wood, F. B., Hart, L. A., & Felton, R. H. (1998). Longitudinal course of rapid naming in disabled and
nondisabled readers. Annuals of Dyslexia, 48, 91-114.

[43] Mannai, H., & Everatt, J. (2005). Phonological processing skills as predictors of literacy amongst Arabic speaking
Bahraini children: An International Journal of Research and Practice, 11, 269-291.

[44] Ibrahim, R., Eviatar, Z. (2007). Metalinguistic awareness and reading performance: A cross-language comparison.
Journal of Psycholinguistics Research, 36, 297-317.

[45] Roman, G., & Pavard, B. (1987). A comparative study: How we read Arabic and French. In J. K. O’'Regan, & A. Levy-
Schoen (Eds), Eye movement: From physiology to cognition (pp. 431-440). Amsterdam. The Netherlands: North
Holland Elsevier.

712 |Page January 31, 2015



&) ISSN 2348-3024

[46] Abdelhadi, S., Ibrahim, R. & Eviatar. Z. (2009). Perceptual Load in the Reading of Arabic. Journal of Applied
Psycholinguistics.22 pages.

[47] Azzam, R. (1993). The nature of Arabic reading and spelling errors of young children. Reading and Writing, 5, 355-
385.

[48] Abu-Ahamad, H., Ibrahim, R., & Share. D.L. (2008). Cognitive Predictors of Early Reading Ability in Arabic: A
Longitudinal Study from Kindergarten to Grade 2 In S. Elinor. S & M. Joshi. M. (Eds) Handbook of Arabic Literacy.
Springer, Dordrecht, Heidlberg, London, New York

Author’ biography

Maysa Jabbour is graduate student in the Master's Program of the University of Haifa's Department of Learning
Disabilities. Her interests are in the development of cognitive and reading ability among Arabic speaking children.

Raphiq Ibrahim. Senior researcher at the Edmond J. Safra Brain Research Center and the Department of Learning
Disabilities at University of Haifa, where he is an Associate Professor of Neuropsychology. His research focuses on the
cognitive processing of oral and written language. He is investigating brain regions involved in monolinguals and language
selection processes in bilinguals and focuses on the hemispheric specialization of higher cognitive function

Michal Shany. Senior researcher at the Edmond J. Safra Brain Research Center and the Department of Learning
Disabilities at University of Haifa, where she is an Associate Professor of Learning Disabilities. She is an academic
consultant for programs of the Israeli Ministry of Education dealing with assessment and intervention in various at risk
populations, and developed several tests used in Israel and abroad for the diagnosis of reading disabilities in the Hebrew
language.

713 |Page January 31, 2015



