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Abstract
The main goal of this study was to investigate the relationship between naming speed and reading
in Arabic language. For this purpose, Arabic-speaking children of third and fifth grades were given
a battery of tests including two measures of naming speed and a test of pseudo-word reading and
single word reading. Correlations analyses were carried out to explore this relationship. The result of this study revealed a significant relationship between naming speed measures and fluency.
This suggests that naming speed ability is a key component in reading acquisition in Arabic and
this was discussed with regard to the cross-linguistic research literature as well as the specific
features of Arabic language.

Keywords
Naming Speed, Reading, Fluency, Phonology, Arabic

1. Introduction
The roles of different aspects of reading vary in their importance and contribution to reading development based
on the characteristics of specific language. Phonological awareness has been proven to be a key component in
the development of reading ability, and that poor phonological awareness might be the core deficit in reading
disability. However, cross linguistic data has pointed to the importance of naming speed in reading development
and its contribution to reading, specially, in shallow orthographies. However, the literature on the relationship
between naming speed and reading in Arabic is scarce, and what exist focuses on other languages.
Rapid Automatized Naming-RAN
Data have accumulated in the past few decades pointing to the importance of naming speed (NS, also known
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as rapid automatized naming [RAN] or speed of lexical access) in reading development and its contribution to
reading disability (e.g., Badian, 1997; Scarborough, 1998a; Wolf & Bowers, 1999; Wolf, O’rouke, Gidney, Lovett, Cirino, & Morris, 2002). RAN of visually presented symbols has also come to assume pride of place as a
measure of reading fluency. Consistent results indicate that dyslexic subjects perform these tasks at a slower rate
than regular readers. This research was begun by Geshwind (1972) who suggested that the ability to name colors
may predict a child’s reading ability. He also suggested that the cognitive components involved in naming colors
constitute a good representation of the cognitive components needed for reading. As in reading, naming requires
the attachment of verbal labels to visual stimuli. This hypothesis was developed in a series of studies by Denckla
and Rudel (1974, 1976a, 1976b) in which sequential naming tasks were used to examine children’s ability to
name familiar visual stimuli (e.g., letters, digits, colors and simple objects).
There is little disagreement concerning the behavioral evidence of NS deficits in dyslexic readers, and the independence of this deficit from phonological awareness. This issue is of great importance since adopting one or
the other view dictates many aspects of diagnosis and treatment. If current practice places NS problems as part
of phonological deficit, then no direct assessment or intervention will be targeted to this cognitive ability. If, on
the other hand, phonological and NS processes are seen as two independent sources of breakdown, there are
critical implications for diagnosis, sub-typing efforts, and, most importantly, intervention (Wolf & Bowers,
1999). The question remains, of how independent NS is from phonological ability.
Many investigators subsume NS under phonological processes: For example, “retrieval of phonological codes
from a long-term store” (Wagner, Torgesen, Laughon, Simmons, & Rashotte, 1993: p. 84), or phonological recoding in lexical access (Wagner & Torgensen, 1987). Only recently have researchers tended to view namingspeed processes as separate, specific sources of disability (e.g., Meyer & Feloton, 1999). Bowers and Wolf
(1993) developed an alternative conceptualization of development reading disabilities to the well known phonological deficit view. This double deficit hypothesis incorporates both phonology and NS processes as two separate sources of reading breakdown. To support their case for separate deficit status, the authors presented five
types of evidence about NS: 1) its cognitive requirements; 2) data from diverse populations; 3) cross-linguistic
findings; 4) its independence from phonological awareness tasks in predicting various aspects of reading skills;
and 5) subtype distinctions that include rate dimensions (Wolf & Bowers, 1999). According to the double-deficit
hypothesis, the combined presence of phonological and NS deficits leads to profound reading impairment.
While the two deficits and their combination do not encompass all the possible sources of breakdown in reading
failure, this view provides a more comprehensive understanding of the heterogeneity of impaired readers by directing attention to a second, major source of breakdown.
Since then, many researchers have reported independent and significant contributions of NS to reading. Wolf
and his colleagues (2002) investigated the independence of phonological and NS deficits in three aspects of
reading in severely impaired readers in second and third grade. They found that phonological measures contribute more of the variance to the aspects of reading that involve decoding or word attack skills; and that NS
measures contribute more to skills involved in word identification. Subtype classification findings were also
supportive of the independence of the two deficits: 19% of the sample had single phonological deficits, 15% had
single NS deficits, 60% had double-deficits, and 6% could not be classified.
Katzir, Wolf, O’Brien, Kennedy, Lovett and Morris (2006) examined the relative contributions of phonological awareness, orthographic pattern recognition, and rapid letter naming to fluent word and connected-text reading in a sample of 123 dyslexic children in second and third grade. In their study, the relationship between rapid
letter naming and phonological measures was investigated. Rapid letter naming was significantly correlated with
Elision, but the magnitude of the relationship was small (r = .21, p = .02), and there was no significant relationship with blending. When the relative contributions of the different variables were evaluated by a hierarchical
regression model, rapid letter naming and Elision added independent variance to word identification for accuracy
and latency (Katzir, Wolf, O’Brien, Kennedy, Lovett, & Morris, 2006: p. 70).
Another source of support for the independence of NS and phonological awareness comes from research
conducted in languages other than English, including German (Wimmer, 1993; Wimmer et al., 2000), Spanish
(Escribano & Katzir, 2008; Jimenez, Hernandez, Rodriguez, Guzman, Diaz, & Ortiz, 2008) and Dutch (van den
Bos, 1998; Yap & van der Leij, 1994).
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
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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. The orthographic
depth term is related the relationship between the orthographic and the phonologic systems regardless of word
frequency. Shallow orthographies have a one-to-one relationship between its graphemes and phonemes, and the
spelling of words is very consistent (e.g. Italian, spanish and Finnish). Deep orthographies on the other hand, are
writing systems that do not have a one-to-one correspondence between sounds (phonemes) and the letters (graphemes) that represent them (e.g. English, French or morphophonemic as Korean) (Frost, 2005).
The classic test is the RAN task created by Denckla and Rudel (1974), in which participants are required to
name an array of familiar digits, pictures, letters, or color patches in sequential order, as rapidly as possible.
Each set consists of 5 letters (or digits, or colors, or objects) that frequently appear in the language, and these
stimuli are repeated 10 times in 5 rows, for a total of 50 stimuli. The final score is the overall time required to
name all the stimuli in the set. A significant connection between NS and reading ability has been found for the
RAN tasks, and a weaker connection for discrete naming tasks (Breznitz, 2006).
Perfetti, Finger, and Hogaboam (1978) found no difference in NS between good and bad readers when naming was examined using a discrete naming test. Bowers and Swanson (1991) found that discrete NS and sequential NS are significantly related to length of word recognition and to comprehension among children in second
grade. However, only sequential NS was significantly related to accuracy of word and pseudoword recognition
among these children. Swanson (1989) claimed that the cognitive requirements of sequential naming are more
similar to those of the reading process. Both processes require lexical access and retrieval within the context of
scanning and tracking material which is presented sequentially. According to Swanson, discrete naming tasks
remove the important source of variance that naming shares with reading.
At the present stage of theory development, the main issue is whether rate-related linguistic functions like NS
are related to a domain-general timing mechanism, to more specific perceptual linguistic or motoric sources, or
to a combination of factors (see, Farmer & Klein 1995; Tallal et al., 1996). While this is an important issue, the
aim of this study is to determine the contributions of the NS to reading ability. This requires a look at the less
researched relationship between NS and reading fluency.
Reading Fluency
Dyslexic subjects have usually been identified solely on the basis of word reading accuracy measures, which
excludes children who are accurate but slow from scientific investigations and clinical interventions (Wolf et al.,
2002). However, 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 (Lyon et al., 2003). 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. (1994) 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 (1977) 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.
Share and Leikin (2004) stressed the importance of distinguishing between lexical versus supra-lexical levels
of reading. According to their view, “the existing literature on language and reading has adopted a variety of
reading tasks as nearly interchangeable measures of an undifferentiated reading entity. This holistic or uni-dimensional approach has been superseded by an extensive research literature pointing to an important distinction
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between processes operating at the level of the identification of individual words, as opposed to processes operating beyond the individual word concerned with the integration of information across groups of words, phrases,
sentences, and texts” (p. 89).
Alphabetical written language systems vary widely in consistency of correspondence between graphemes and
phonemes. In a continuum of the predictability of graphemes-phoneme relationships, at one extreme are languages with a high degree of orthographic transparency, such as Spanish, in which the mapping between graphemes and phonemes is largely consistent, and languages with an opaque orthography, such as English, in
which there are many ways of sounding out graphemes, and many of the correspondences cannot be predicted
from context-dependent grapheme-phoneme rules.
Smythe, Everatt and Salter (2004) examined the literacy difficulties experienced by children learning to read
and write Chinese, English, and Hungarian and found that good and poor literacy learners were differentiated by
different cognitive factors across the three languages. Further evidence of the importance of orthography transparency comes from studies in which word recognition and nonword decoding processes develop faster in more
transparent orthographies (Everatt & Zabell, 2002). This relationship between the rate of literacy improvements
and orthographic transparency suggests that there may be fewer problems with learning a more transparent orthography than a less transparent one, which might mean that dyslexia as a word-level literacy learning difficulty
may be less evident in languages that use a relatively simple relationship between letters and sounds (Zeigler &
Goswami, 2005; Smythe et al., 2004). This claim was supported in other studies. Seymour, Aro, and Erskine
(2003) compared the abilities of first grade children to read familiar words and simple nonwords in English and
12 other European orthographies. Children from most European countries were accurate and fluent in reading
before the end of the first school year, with word reading accuracies exceeding 90% in all except the more opaque
orthographies of Portuguese, French, Danish, and particularly English. In Arabic, which is considered a shallow
orthography, a different picture emerged. Azzam (1993) 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.
She claimed that children reading in Arabic perform more mistakes than children reading in English.
Share (2008) recently argued that “the extreme ambiguity of English spelling-sound correspondence has confined reading science to an insular, anglocentric research agenda addressing theoretical and applied issues with
limited relevance for a universal science of reading” (p. 584). Wolf and Bowers (1999) suggested that cross-linguistic data support their claim that the particular role forced on phonological-based processes has obscured the
critical, differential role played by processes underlying NS performance. Other authors (Jimenez et al., 2008;
Wimmer et al., 2000; Wolf & Bowers, 1999) claimed that within the family of alphabetic languages, the types of
cognitive difficulties faced by individuals with dyslexia when learning to read in their native languages might be
different because of the relationship of the spoken and written forms of the language, and that in more regular
languages with lower phonological demands, NS deficits should appear as a stronger characteristic of readers
with disability.
This shift of focus to the importance of NS and its relation to orthographic transparency followed repeated
reports of different patterns of reading dyslexia in different languages. Seymour et al. (2003) attributed these
findings to the orthographic depth of the language, which affected both word and non-word decoding. According to these findings, the rate of learning to read in English was more than two times slower than in the other
orthographies. Research in Spanish language showed that the presence of deficit in RAN affected measures of
fluency. Wimmer et al. (2000) found similar results in a study in German in which an early NS deficit was predictive of later reading fluency impairments, and was consistent with the opposite findings that German dyslexic
children (defined by poor reading fluency) exhibit a massive concurrent NS deficit but little phonological awareness deficit.
In Arabic, the picture is somewhat complicated. On the one hand, Arabic is considered a shallow orthography
(as will be later elaborated), on the other hand, Arabic is a typical case of diglossia, meaning, it includes two
different versions.
The Nature of Arabic
The classical definition of diglossia, proposed by Ferguson (1959), 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
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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 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 (2005), modern standard Arabic (MSA) 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. The linguistic distance between MSA and SAV spans the phonological, morpho-syntactic, and lexical-semantic domains (Saiegh-Haddad, 2005). Ayari (1996) and Abu-Rabia (2000) agree with the above definition of diglossia and the linguistic distance described by Saiegh-Haddad (2005). Ayari (1996) 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 (1996), 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 (2009) 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 (Ibrahim et al., 2002) 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.
Most research was conducted with the English language, which, unlike the transparent orthography of Arabic,
was classified as a deep orthography language. The present study aims to fill this vacuum. Therefore, the following questions were addressed:
1) What is the relationship between NS variables and the two types of reading measures: pseudoword and
single word reading in each grade level?
2) What is the relative contribution of NS to accuracy at the two levels of reading in each grade level?
Based on the literature from the English language about the nature of the relationship among the variables investigated, and in view of the unique graphemic complexity and the diglossic nature of the Arabic language it is
hypothesized that NS measures will correlate with fluency measures.

2. Method
Participants
117 native Arabic speaking children 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.
Measures
Independent Measures
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 (1974). Children were asked to name five letters ( ث- ج- ض- أ-)س, 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
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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 representing SAV phonemes: ، س،أ
 جand two representing MSA phonemes:  ض،ث.
Dependent Measures
Pseudoword Reading
Difficulty reading aloud pseudowords has been shown to be one of the most discriminating measures of individual differences in reading ability (Rack, Snowling, & Olsen, 1992; Share, 1995; Stanovich & Seigel, 1994).
A test of pseudoword reading was developed for the study consisting of 24 pseudowords of 2 - 4 syllables each.
The pseudowords were created by manipulating the letters of words chosen from the single word test; these
words were all pointed.
Single Word Reading
A test of single word reading was developed for the study. The pool of words was chosen from third, fourth
and fifth grade textbooks. To reach independent tests of stimuli, six language teachers from three Arab schools
in northern Israel were asked to evaluate lists of words for the grade appropriateness of frequency, number of
letters, number of syllables, orthographic density and morpho-phonemic structure.
Procedure
Children were tested individually in a quiet room at school and each child was administered all the tasks on
the same day.
Every child was asked to read two lists: words and pseudowords. Following a short practice trial with 4 words
and 4 pseudowords, the children were asked to pronounce the lists as fast as possible. The score was the number
of words or pseudowords read accurately and the time it took the participant to read these words.
The responses were both tape-recorded and noted on scoring sheets that were cross-validated against the tape
recorded responses.

3. Results
Descriptive statistics for the measures administered to third and fifth graders are presented in Table 1. All accuracy scores are presented as raw scores. Interestingly, there is hardly any difference between the total accuracy
and the time in seconds of the pseudowords in third grade and fifth grade.
The relationship between NS and reading variables (pseudo-word, single word and text reading) were measured (see Table 2). The findings for third grade indicate that LNS scores were significantly correlated with all
accuracy and fluency reading variables. The strongest correlations were evident in the fluency measures: pseudo
time in seconds (r = .44, p < .01) and single word time in seconds (r = .53, p < .01). Weaker, but significant correlations were found between LNS and accuracy measures at the two levels of reading (r = .26, p < .05), single
word (r = .30, p < .05). The NNS measure, was also significantly correlated with fluency measures: pseudoword (r = .45, p < .01) and single word (r = .54, p < .01).
In fifth grade, LNS was significantly correlated with pseudo-word accuracy and fluency measures (r = −.33, p
< .01, r = .44, p < .01), while there is significant correlation with fluency measures, there is no significant correlation with accuracy measures. The NNS was significantly correlated with all accuracy and fluency measures
except with the accuracy measure at single word level.
Table 1. Descriptive statistics for all research variables according to grades.
Grade 3 (N = 58)
Variables

Grade 5 (N = 59)

Range

Mean

SD

Range

Mean

SD

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

Total number of correct pseudo words (24 item)

21.00

11.24

5.63

21.00

11.56

5.63

Pseudo time in seconds

162.73

88.12

31.49

158.16

81.03

35.07

Total number of correct words (74 word)

60.00

43.02

16.41

67.00

51.81

15.35

Single words time in seconds

349.68

194.66

78.55

268.60

142.40

54.65
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Table 2. Pearson correlations among letter naming, phonological awareness and reading variables in each grade level.
Grade 3 (N = 58)

Grade 5 (N = 59)

LNS

NNS

LNS

NNS

Accuracy

−.27*

−.17

−.33**

−.30*

Fluency

.44**

.45**

.44**

.34**

Pseudo-words

Single Words
Accuracy

−.30*

−.11

−.25

−.17

Fluency

.53**

.54**

.39**

.42**

*

p < .05; **p < .01.

4. Discussion
Naming speed (NS) is an ability found to have a strong relationship with reading in many languages (e.g., Wolf,
O’rouke, Gidney, Lovett, Cirino, & Morris, 2002). It was assumed that like phonological awareness. NS is a key
component in the development of reading measures especially those related 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.
The main goal of this study was to investigate the relationship between NS measures and reading pseudowords and single words in Arabic language in third and fifth grade. Two measures were used to assess NS ability: letter naming speed (LNS) and number naming speed (NNS). In regard to the relationship between naming
speed and reading pseudowords and single words, the hypothesis predicted that NS variables will correlate with
fluency measures were supported partially. It was also hypothesized that both NS measures (LNS and NNS) will
be correlated in both third and fifth grade. The results showed both NS measures were significantly correlated
with fluency. These results indicate that naming speed ability is crucial for the fluency aspect of reading. However, there was no apparent difference in the magnitude of correlations at the two levels of reading (pseudowords and words).
Unexpected correlations were witnessed between some measures of NS and reading. For example, in third
grade, LNS significantly correlates, although modestly, with accuracy. In fifth grade, NS correlates with accuracy in reading pseudowords, but not with single words. Similar results were found in other transparent orthographies (Katzir et al., 2006). 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 (Wimmer et al., 2000),
Spanish (Escribano & Katzir, 2008), Chinese and Hungarian (Smythe, Everatt, & Salter, 2004).
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 (2002) 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 (Meyer, Wood, Hart, & Felton, 1998). In their study they found an unstable
pattern at the levels of 8- and 10-year-olds, whereas easily interpretable and stable two-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.

5. Conclusion
The main goal of the present study was to explore the relationship between naming speed abilities and reading
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pseudowords and single words in Arabic language in third and fifth grade.
Taking into consideration the main features of the Arabic language, this study showed a significant relationship between naming speed measures and reading fluency. Furthermore, the whole findings illustrated the importance of using different NS measures as assessment tools in reading in Arabic. Based on the results of the
present study it seems more accurateness to conceptualize naming speed skills as assessing separate abilities
have different relation to reading.
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