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THE ROLE OF SHORT VOWELS AND CONTEXT IN THE READING OF ARABIC,
COMPREHENSION AND WORD RECOGNITION OF HIGHLY SKILLED
READERS
Abdullah M. Seraye, PhD

University of Pittsburgh, 2004

The purpose of this study was to investigate the role of short vowels in reading Arabic for skilled
Arab adult readers. Previous studies claimed that the presence of short vowels (and diacritics)
has a facilitative role in the reading of Arabic. That is, adding short vowels to the consonants
facilitates the reading comprehension and reading accuracy of both children and skilled adult
Arab readers. Further, those studies claimed that the absence of short vowels (and diacritics) and
context makes reading Arabic impossible. But these studies did not manipulate the short vowels
and diacritics to the degree that would isolate the short vowels effect. Nor did they take into
account the level of reading involved: text, sentence, and word. That is, on a text level, assessing
the role of short vowels should take into account the text level in terms of word frequency; on a
sentence level, the structure of the sentence- garden-path versus non-garden-path-; and finally,
on a word level the type of word, homographic versus nonhomographic. Thus, the study
described in the following pages was designed with three tasks to assess the role of short vowels
in relation to each level: the text frequency, the garden-path structure, and the homography
aspect of the word. In general, the results showed that the presence or absence of short vowels
and diacritics in combination do not affect the reading process, comprehension, and accuracy of
skilled adult Arab readers. However, only in a word-naming task, the absence of short vowels
and context prevented the skilled adult Arab reader from choosing the right form of the

heterophonic homographic word. Further, according to the findings, at the absence of short
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vowels and diacritics in combination, the role of context in Arabic is still limited to the
heterophonic homographic words. In sum, the results demonstrated that the only variable that
affects the reading process of Adult Arab skilled readers is the word frequency. Justification for

such effects and recommendations for pedagogical purposes and future research are suggested.
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1. CHAPTER ONE

1.1. INTRODUCTION

Four incidents stimulated interest in pursuing the topic of this study: a teaching experience, a
personal investigation of Arabic textbooks, a child’s struggle with reading, and a recent claim
about the applicability of Goodman’s reading process model to the Arabic reading process. In
the first incident, the opportunity to teach Arabic reading, grammar, and literature to high school
students (1994-1997) helped the researcher to observe closely and classify qualitatively the types
of mispronunciation students made when they read Arabic textbooks. The observation revealed
that students, including the highly skilled, were misreading the unvowelized, low-frequency
words embedded in the traditional Arabic poetic and prose texts. Indeed, the observation
demonstrated the same result with nontraditional texts that included a high rate of low-frequency
words. The students’ immediate recovery was noticeable when they attempted to combine the
consonants carefully and to assign suitable short vowels to them in order to recognize the word.
This result is not surprising, knowing that short vowels were not presented and that the students
were encouraged implicitly to look up the word and infer the short vowels.

In the second incident, the author surveyed the textbooks used in Saudi classrooms from
elementary to high school (2001-2002, and up to now). This survey revealed a deliberate and
common pattern among these textbooks to take the reader gradually from transparent to deep
orthography. Furthermore, it revealed that first and second grade children are exposed

consistently to fully vowelized script textbooks in all subjects (full vowelization makes the



correspondence between a grapheme and a phoneme consistent). Departure from transparent
orthography begins partially in third grade where only Math and Science textbooks are printed in
unvowelized script. This conveys a message to teachers in presenting reading materials that
should move the child from transparent to deep orthography by starting with phonics and ending
with the sight word approach as the ultimate goal of reading.

However, generally speaking, this correspondence decreases gradually as students move
from a lower to a higher grade level until they reach high school where short vowels are
provided only partially and for very rare and special positions within texts. The students are
supposed to supplement these missing short vowels and diacritics from the texts, a skill that
assumes a previous deep exposure to print and a high level of morphological and syntactic
knowledge. Beyond textbooks, adults and even children are challenged by fully unvowelized
printed materials: newspapers, magazines, personal letters, etc. Indeed, it is a “prestigious
practice” to read and write without short vowels (Mahmoud, 1980). Thus, a deep
correspondence between grapheme and phoneme is recognized within the writings and printed
materials of college and even elementary school students (see Appendices A, B, and C for
samples of students’ writings, school textbooks, and public printed materials).

Implicitly, both adult and child readers are in fact encouraged to read and write with deep
orthography, a practice that could result in confusion and attention-consuming effort in
comprehending a text. Mahmoud (1980) described explicitly the confusion that could result
from the absence of short vowels in print, and stated that:

most readers even the experts among them, sometimes find it hard to

accurately understand an Arabic text without a great deal of alertness and

concentration. Much of the reader’s effort is expended in hunting for

contextual clues and redundancies that could help him supply the missing

vowels. This grammatical knowledge the writer can afford not to master,
but the reader cannot do without. Because of the tradition of printing



Arabic without vowels, the writer is not accountable for any built-in

ambiguities or vagaries his writing may lend itself to. The onus of

deciphering what was written or printed falls upon the reader. (p.727-728)

Thus, to give students texts of low frequency vocabulary and without short vowels is to give
them ‘inconsiderate’ texts that could interfere with their attempt to recognize the words and to
comprehend the text. This claim is based on two assumptions. First, the Arabic language
reflects the diglossia phenomenon in which the spoken is different from the written. School
children, to some extent, are taught Literary Arabic almost as a second language (Abu-Rabia,
2001; Ayari, 1996). Second, the old traditional Arabic texts are present in the school curricula
for children and adults, and in public printed materials.

From another standpoint, the historical account of the necessity that forced the linguists
to invent these diacritics implies that the consonantal Arabic script was not complete enough to
convey the ‘full thought” Arabs hoped their script would convey, to use De Francis’s (1989)
concept. These diacritics were invented to be a main part of the script, and to remove them from
the print leads that caused confusion similar to that experienced earlier and which produced
“inconsiderate” texts. Mahmoud concurs (1980), “Because of the tradition of printing Arabic
without vowels, the writer is not accountable for any built-in ambiguities or vagaries his writing
may lend itself to” (p. 728). Therefore, with the revival of vowelization; the same necessity that
Arabs faced in the earlier period of development of their writing, needs to be considered in order
to re-disambiguate the homographic script (or the heterophonic homographic script, to be exact).
Indeed, according to a report by the Egyptian Language Academy, over 300 proposals were
introduced between 1938 and 1968 to the Egyptian Arabic Conference for reforming the writing
system, particularly its scripts (Mahmoud, 1980). These proposals implied the concern Arabs

had in regard to their writing system and the obstacles their children encountered in learning to



read. Most of these reforms emphasized the missing short vowels as the main obstacle in
reading the script.

The third incident is the case of a private school student’s struggle to read. This school
adopted a different approach (resembling the so-called “whole language”) from the mainstream
approach (phonics). The child was encouraged to memorize passages and the forms of words
during his first and second year. In his fourth year of schooling, unlike his siblings, he fell
behind his peers and his inability to read unfamiliar texts became apparent.

Finally, a recent investigation claims the existence of evidence that the reading process in
Arabic does not involve word identification, but a “sociopsycholinguistic process that operates
within a specific sociocultural context and involves an interaction between language and
thought” (Al-Fahid, 2000, p. 12). This claim amplifies the role of linguistic knowledge and
experience and diminishes, if not disavows, the role of print in reading Arabic. In fact, such a
conclusion can be reached by generalization based on one specific situation involving specific
experimental materials. Furthermore, this study, in addition to that of Abu-Rabia (1997a), which
demonstrated that highly skilled readers rely on context for unvowelized word recognition and
that Arab readers move from orthography to meaning, could lead to the conclusion that reading
Arabic does not involve the sequential processing of letters, thus favoring the context effect and
disregarding the automaticity of word recognition. Such a conclusion ignores the spelling
pattern and knowledge of morphology that Arab readers bring to a text, and further, it ignores the
existence of sublexical accessibility in word recognition, particularly in languages that have
intensive affixation, e.g., Arabic and Hebrew (Cole, Segui & Taft, 1997; Taft, 1981). Arabic
readers make use of their knowledge of trilateral roots in comprehending literary Arabic (Badry,

1982). Although such a conclusion may be true for some circumstances in which the words the



adult reader encounters are so familiar that they become as sight words, foreign words and long
words will demonstrate that adult readers attempt to assemble the phonetic aspect of the word in
order to access the lexicon; in short, they attempt to use the “assemble-route” in recognizing such
words (Coltheart et al., 1993; Besner, 1990).

In fact, Abu-Rabia’s (1997a) findings may explain word naming only in relation to
context under certain special circumstances in reading Arabic words, e.g., homographs (or
heterophonic homographs, to be exact), but it cannot explain recognizing the meaning of the
word in relation to context. Hence, conclusions extracted from the two aforementioned studies,
Abu-Rabia (1995) and Al-Fahid (2000), could be misinterpreted in the practice of teaching
reading. They could bring intuitive-based debate and confusion to the Arabic educational
system, with the knowledge that the Al-Fahid (2000) study was modeling qualitatively the so-
called Goodman reading process model (1967; 1997). Despite the findings in cognitive science
on the reading process in general and eye movements in particular which demonstrated that even
fluent readers do not skip words but fixate nearly on every content word, and that this occurs in
scripts written from left to right as in English or from right to left as in Hebrew (Rayner &
Sereno, 1994; Rayner, Well, Pollatsek & Bertera, 1982; Just & Carpenter, 1980), Goodman’s
(1967, 1997) reading process model still views reading as a “psycholinguistic game” that is a
universal characteristic of any reading process and applicable to any language orthography.
Indeed, the Pollatsek et al. (1981) study demonstrated that the perception span for Hebrew
readers was smaller than that of English due to the intensity of the Hebrew morphology (and this
can be applied to Arabic because of the similarity between these two Semitic languages in

morphological characteristics and in reading direction). Thus, we could say that adult Arabs



utilize their knowledge of morphology in accessing words due to the similarity between these
two writing systems: Hebrew and Arabic.

Furthermore, very well supported research revealed that attention is required for the
second and third levels in reading (assuming that we can divide the reading process into three
levels: 1) word recognition, 2) propositional structure building, and 3) personal mental
representation). At the word recognition level, attention is essential for beginning and poor
readers. However, for skilled readers word recognition is so automatic that they can turn their
attention to higher levels. For example, they can assign their attention to constructing the
“microstructure” and the “macrostructure” of the text while they are reading (Kintsch, 1998;
Fletcher, 1994; van Dijk & Kintsch, 1983). Further, they can assign it to creating their personal
mental representations (Zwaan & Radvansky, 1998; Fletcher, 1994).

Furthermore, psycholinguistic and cognitive psychology research on the reading process
of alphabetic writing systems has resulted in several findings, including the following: written
words need to be converted into spoken representation when perceiving letters, recognizing
words, integrating them into propositions (Underwood & Batt, 1996) even when parsing
sentences is necessary (Liberman & Shankweiler, 1991); short-term memory relies on
phonological structure to hold linguistic information (Liberman & Shankweiler, 1991); poor
readers face a bottleneck at lower level processing and a deficiency in holding verbal materials
(Perfetti & Lesgold, 1979); “Word-recognition skill plays a smaller, but still detectable, role in
adults’ reading ability: Better readers are faster at pronouncing words than are less skilled
readers (Perfetti, 1985)” (cited in Beck & Carpenter, 1986, p. 1101); “If children do not learn the
code to a high degree of skill, their ability to read with comprehension will be at risk™ (Perfetti,

1977); “word identification processes for skilled readers are relatively automatized through



learning and practice” which results in redundant lexical representations and spelling knowledge
of the orthography, “allowing resources to be devoted to certain comprehension processes rather
than to word identification” (Perfetti, 1994, p. 878); subsequently, in word recognition, contrary
to skilled readers, less skilled readers will be more dependent on context (Stanovich, 1980;
Perfetti & Lesgold, 1977); and finally, findings from eye movement studies revealed that “most
readers spend more time on longer words and less on frequent words because it takes more time
to encode and retrieve the meaning of longer and less frequent words” (Beck & Carpenter, 1986,
p- 1099) and that skilled readers need to fixate virtually on each word in the content, and that the
phonological information is integrated during fixation (Pollatsek et al., 1992; Just & Carpenter,
1980). Thus, the question becomes whether short vowels and context play a major role in
reading Arabic for skilled readers.

Because Arab and Israeli adults and children read unvowelized print, and short
vowels/pointings (and diacritics) are optionally segregable in the orthographies of Arabic and
Hebrew, this unique characteristic of these two scripts places their orthographies in a better
position for testing the extent to which the departure of a writing system from representing
speech (as can be realized in the absence of short vowels/pointings from script) might influence
word recognition (Shimron, 1993; Chitiri, 1991). Therefore, researchers investigated the
psychological mechanisms of reading Arabic and Hebrew in order to find out if reading these
scripts corresponds to or differs from reading other alphabetic writing systems. Such an
investigation will enlighten efforts to construct a universal reading process theory.

Indeed, as this researcher found recently, the same phenomena of the segregabilty of
short vowels from print and the dual presentation of orthography (shallow versus deep) on the

basis of the learner’s education level (children versus adults) are found, too, in Persian which



uses the Arabic script (or a modified Arabic script) for its writing system (Baluch & Besner,
1991).

From these inquiries, especially those studies conducted on adult readers, two
noncomplimentary conclusions in relation to the role of short vowels and pointings emerged.
The first claims a positive role of short vowels and pointings in reading accuracy and
comprehension (Abu-Rabia, 2001, 1999, 1998, 1997a, 1997b, 1997¢c, 1996, 1995; Shimron &
Sivan, 1994; Koriat, 1985); and the second claims a neutral role of pointings in word recognition
and reading accuracy (Frost & Bentin, 1987; Koriat, 1984; Baluch & Besner, 1991; Baluch, 1993
& 1996). Note, as will be presented later, the neutral role was obvious in the lexical decision
tasks and, further, the stimuli presented were always non-homographic.

The question then becomes whether the symbols for the short vowels in Arabic have an
indispensable psychological role that makes a difference in the reading process: word recognition
(or reading accuracy) and comprehension. If they are indispensable for comprehension and word
recognition, these symbols can be considered part of the reading process and subsequently a
primary part of the Arabic script and not subordinate or auxiliary; thus, omitting them from
reading materials may add confusion to the text as Mahmoud (1980) stated in the aforementioned
quotation.

From an educational point of view, textbooks and other printed materials introduced to
children and adults need to be determined by empirical research to enlighten the effort to present
proper texts for both groups. Considering short vowels part of the primary orthography will shed

some light on the way Arabic script should be printed.



Therefore, the purpose of this study is to investigate 1) the role of Arabic short vowels
and 2), the role of context on reading recognition and comprehension for very skilled readers, as

represented by adult graduate students.

1.2. STATEMENT OF THE PROBLEM

The purpose of this study is twofold. First, it aims to investigate the role of short vowels per se
and in combination with context in word recognition for highly skilled readers as represented by
graduate students. Second, it aims to investigate the psychological role of Arabic short vowels in
reading accuracy and comprehension for highly skilled readers, as represented by graduate

students.

1.3. RESEARCH QUESTIONS

There are two main questions this research attempts to address regarding the reading of Arabic.
The first question relates to short vowels and the second relates to context.
I. Do short vowels play a role in both stages of the reading process, comprehension and word
recognition, for highly skilled readers of Arabic?
1. Is there a significant difference in the comprehension of highly skilled readers when
reading a vowelized versus an unvowelized text?
2. Is there a significant difference in the reading accuracy of highly skilled readers when
reading a vowelized versus an unvowelized text?

II. Does context have a role in word recognition of highly skilled readers of Arabic?



1. Does the contextualization of words produce a significant difference in word

recognition of college students when reading vowelized versus unvowelized words?

1.4. DEFINITION OF TERMS

Writing system- a system of graphic symbols used to convey thoughts (De Francis, 1989).
Orthography- “A method of representing spoken language by letters and diacritics; spelling”
(Snow et al., 1998); “the system that actually implements the writing system” (Perfetti, 1999,
p.168). In this study, orthography means, roughly, the rules of the writing system.

Shallow Orthographies- “orthographies that reflect relatively faithfully the surface phonology of
the language (i.e., its linear string of phonemes) are referred to as shallow or transparent”
(Perfetti, 1997, p. 24)

Deep Orthographies- orthographies that “reflect more the morphology of the language (at the
expense of the phonology) are considered deep orthographies™ (Frost, Katz & Bentin, 1987, cited
in Perfetti, 1997, p. 24-25).

Script- “a set of graphic forms used in a writing system, as Latin alphabet, Cyrillic alphabet,
Japanese kana, Chinese logographs, etc.” (Harris & Hodges, 1995, p. 228). In this study, script
will be used to signify the form of the writing system.

Arabic Short vowels- allophones of three vowel phonemes that take the form of diacritics to

mark the a, u, i sounds. These short vowels that take the forms: , ,and can be doubled

to indicate nunation, that is, to take the forms: -, 2 and - (Bateson, 1967).

Diacritics- very tiny visual signs that are placed over or below the letters. In this study, the term
diacritics is used to mean any visual signs other than the short vowels signs. In the context of

Arabic, diacritics include only skun, and shaddah signs.
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Shaddah- (tashdid) or strengthening,* = °, is a mark written above the letter to indicate a doubled
consonant (geminated) (Campbell, 1997, p. 2-3)

°
"

Skun- a diacritic that is represented with the symbol, " and placed over the consonant to
indicate that the consonant is devoid of any short vowel.

Pointing- “diacritical marks are especially used in the teaching of Hebrew and in printed texts of
the Hebrew Bible”; “a fuller system of vowel indication was developed that made use of dots
placed above or below a letter [or within a letter]” (De Francis, 1989, 171).

Unpointing- a process of unmarking the script which “omits every indication of vowels and
relies heavily on context for their correct identification” (Coulmas, 1989, p. 149).

Homographic word- in the context of Arabic, homograph and heterophonic homograph are used
interchangeably to mean a lable for a plain word (in which only consonants are presented) that
has more than one legal form or reading.

Garden-path sentence- a sentence "in which listeners are initially led astray because a sentence is
capable of more than one meaning" (Finch, 2000, p. 224).

Reading recognition- “the process of determining the pronunciation and some degree of meaning
of a word in written or printed form” (Harris & Hodges, 1995, p. 283). In this study, word
recognition and word accuracy will be used alternatively to mean the process of determining the
pronunciation of a written word. Reading accuracy will be adopted for reading connected texts
as in Experiment 1; however, word recognition will be adopted in Experiment 3 (word naming),
where the test will be conducted only on isolated words.

Comprehension- comprehension here will mean, “accurately understanding what is written or

said” (Harris & Hodges, 1995, p. 39); understanding that employs minimal inferences and not
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deep inferences (Perfetti, 1999). Comprehension and understanding will be used in this paper
interchangeably.

Reading condition- the reading representation in which the short vowels and diacritics were
manipulated.

Textbase representation- “a mental representation of the propositions of the text . . . The atoms
of meaning are extracted from sentences, built up through the reading of the successive sentences
of the text and supplemented only by inferences necessary to make the text coherent . . .
essentially linguistic, consisting of propositions derived from sentences . . .” it is “what the text
says” (Perfetti, 1999, 186).

Context- “the sounds, words, or phrases adjacent to a spoken or written language unit; linguistic
environment” (Harris & Hodges, 1995, p. 44). Context in this study will mean only the linguistic
context: words, or phrases adjacent to a written word.

Text- “a segment of spoken or written language available for description or analysis . . . written
or printed on a page or in a book, in contrast to illustrations; words” (Harris & Hodges, 1995, p.

255).

1.5. SIGNIFICANCE OF THE STUDY

The significance of this study is fourfold. First, it will test the consistency with the previous
research that demonstrated the important role of short vowels in reading Arabic, both to reading
accuracy and reading comprehension. Such an investigation will demonstrate whether “after
years of practice with an economical writing system redundancy is still helpful” (Navon &

Shimron, 1981, 97). Subsequently, empirically, the study will enlighten textbook designers,
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language policy and curriculum makers in their effort to introduce considerate reading materials
for both children and adults.

Second, this study will either support Goodman’s universal view of minimizing the role
of print in reading or dismiss his suggestion of the minimal impact of orthography on the reading
process. In fact, it will enlighten some of the efforts that have been made to apply Goodman’s
model of reading to Arabic, assuming that there is supportive evidence that can be drawn on by
applying the model to Arabic (Al-Fahid, 2000). Thus, this study hopes to contribute, to some
extent, to the psycholinguistic debate over the importance of orthography and word frequency in
lexicon access.

Thirdly it hopes to demonstrate the role of context in reading Arabic for skilled readers.
In addition to the types of reading errors recognized in previous literature, e.g., those identified
with high school and intermediate school students (Abu-Rabia, 1996, 1997a), and Azzam’s
(1990) study which revealed that the persistent type of error among Arab children learning
Arabic was attributed to the short vowels, this research study hopes to shed some light on the
common types of errors, if any, among Arab adult readers when reading Arabic texts.

Finally, according to Haberlandt (1994), “The choice of stimulus materials and the
detection and control of confounds is both a theoretical and a methodological problem” (p.5).
The present study is in one way or another an attempt to overcome the potential problem of
confounding that previous studies might have involved, especially when knowing that the
materials used in the previous experiments were not novel (further, not representative), but were
extracted, in most experiments, from the participants’ textbooks (see Abu-Rabia, 1999, 1998,
1997a, 1997b, 1996, 1995). Therefore, the present study will select the experimental materials

following defined criteria in order to avoid external validity threats, e.g., history and bias.
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Above all, as Chitiri (1991) put it, this study “is justified by the fact that reading is an
internal mental operation that cannot be studied directly. As a result, findings on the reading
process cannot be conclusive until they have been confirmed by a considerable number of studies

in various orthographies” (p. 56).
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2. CHAPTER TWO

2.1. REVIEW OF LITERATURE

In spite of the fact that the research on the effect of context and orthography on the reading
process is extensive, investigation of the role of short vowels in the reading process is limited.
This scarcity in examining this aspect of orthography on the reading process can be attributed to
three assumptions. First, the short vowels are not segregable in Latin alphabetic writing systems
but constitute an irreducible part of the script. Second, there are only a few writing systems that
include the segregable short vowels in their script (e.g., Arabic, Hebrew, and Persian). Third,
this kind of inquiry is very new because this type of research arose from a new perspective
linguists recently incorporated in studying and classifying writing systems (Sampson, 1985; De
Francis, 1989; Sampson, 1994).

This new perspective attempts to classify writing systems in terms of their representations
of speech. Thus, an account holding that script can be used in classifying even alphabetical
writing systems drew researchers’ attention to examine the reading process in correlation to
script and, more specifically, to orthography. Thus, “With respect to the impact of orthography,
the question has been raised as to the extent to which the departure of a writing system from the
representation of speech might influence word recognition (Hung & Tzeng, 1981)” (Chitiri,
1991, p.1).

Following this research paradigm, several researchers investigated unique systems of
writing that incorporate segregable sub-letters, short vowels, voluntarily: Arabic, Persian, (“the

modified version” of Arabic script), and Hebrew. The orthographies of these three languages do
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not present short vowels as major letters in the script, but as segregable, supplementary diacritics
that can be adopted only for particular circumstances, for example, for children who are still
learning to read and for presenting the sacred scriptures (Mahmoud, 1979; Baluch, 1992;
Shimron, 1993).

The general aim of this research is to investigate 1) the role of short vowels per se, and in
combination with context in the reading process and 2) the extent to which their absence from
the script (a text, a sentence, or a word) may affect the reading process. The focus is on
comprehension and reading accuracy, including in the literature the empirical studies that
addressed the effect of pointings (short vowels) and context on reading Hebrew, and the
empirical studies that addressed the effect of short vowels and context on reading Persian. Note
that unlike Persian, which is an Indo-European language, both Arabic and Hebrew are Semitic
languages that share, to a large extent, the same morphological system: inflectional and
derivational, and syntactic features, and thus, what is valid for Arabic is valid for Hebrew as
well. Examples include the patterns of negation, verb movements, the nature of participles, etc.
(Shlonsky, 1997). On the other hand, what is valid for Persian is valid for Arabic due to the fact
that they use the same script and the same forms of short vowels (-, -, and - ).

Thus, the review of literature will bring these inquiries that examined the Semitic scripts
(Arabic, modified Arabic, and Hebrew) in relation to the reading process of Arabic, Hebrew, and
Persian, for they are (to the researcher’s best knowledge) the only three languages that can be
cited, whose orthographies present the short vowels voluntarily. The organization of this section
introduces the available related empirical studies that investigated the role of short vowels and
context in the reading process of Arabic, Hebrew, and Persian. However, an introduction about

the Arabic language (the target language in this study), the evolution of its orthography, the
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features of its script and its writing system will provide more background about the nature of
these short vowels and a context for the position this paper takes in regard to the nature of these

diacritical signs in relation to the Arabic script.

2.1.1.  Arabic Background

Arabic (Literary or Classic Arabic) is considered the main representative of the South-Central
Semitic language group. It is the language of the Koran, the sacred book of Islam, and is the
religious language of all Muslims; it is spoken in North Africa, the Arabian Peninsula, and other
parts of the Middle East. Arabic is uniform throughout the Arab world. As Kristeva (1989) put
it, “[a]ll specialists of Arab culture agree on acknowledging the importance attributed to la
langue in the Arab civilization . . . [and that] the scared book of Islam, the Koran, is a written
monument of la langue (standard Arabic), which one must know how to decipher and pronounce
correctly in order to gain access to its teachings” (p. 129).

Arabic has a number of dialects, all of which have been strongly influenced by the
literary language. Speakers of different dialect groups use Modern Literary Arabic, which is a
modified form of Classical Arabic, the language of the Koran, as a formal spoken and written
language, instead of the local vernacular dialects. They use Modern Literary Arabic for
“communication with speakers of other Arabic dialects (interdialectal communication), for
formal speeches, formal documents, serious literature, and so forth, whereas the local dialect is
used primarily for ordinary oral communication and for such nonserious literature as comic
books and joke books” (Lyovin, 1997, p. 201). However, because of “the spread of literacy and

the increase in higher education in the Arab world, the influence of Classical Arabic on the
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colloquial dialects has become greater” (The New Encyclopedia Britannica, 1994, volume 1, p.
510).

Regarding its sound system, Arabic includes a number of distinctive guttural sounds
(pharyngeal and uvular fricatives), a series of velarized consonants (pronounced with
accompanying constriction of the pharynx and raising of the back of the tongue), which
differentiates it from English and the other languages of Europe, e.g., z, &, o= . Arabic includes

three short vowels (3, ~ ;i, . &;u, ), and three long vowels (a:,',i: « & u: 5). Arabic

words “always start with a single consonant followed by a vowel, and long vowels are rarely
followed by more than a single consonant; clusters containing more than two consonants do not
occur in the language” (The New Encyclopedia Britannica, 1994, volume 1, p. 509).

Regarding its morphology,

Arabic shows the fullest development of typical Semitic word structure. An Arabic word
is composed of two parts: (1) the root, which generally consists of three consonants and
provides the basic lexical meaning of the word, and (2) the pattern, which consists of
vowels and gives grammatical meaning to the word. Thus, the root ktb combined with the
pattern -i-a- gives kitab (“book”), whereas the same root combined with the pattern -a-i-
gives katib (“one who writes,” or “clerk”). The language also makes use of prefixes and
suffixes, which act as subject markers, pronouns, prepositions, and the definite article.
Verbs in Arabic are regular in conjugation. There are two tenses: the perfect, formed by
the addition of suffixes, which is often used to express past time; and the imperfect,
formed by the addition of prefixes and sometimes containing suffixes indicating number
and gender, which is often used for expressing present or future time. In addition to the
two tenses there are imperative forms, an active participle, a passive participle, and a
verbal noun. Verbs are inflected for three persons, three numbers (singular, dual, plural),
and two genders. In Classical Arabic there is no dual form and no gender differentiation
in the first person, and the modern dialects have lost all dual forms. The classical
language also has forms for the passive voice. There are three cases (nominative,
genitive, and accusative) in the declensional system of Classical Arabic nouns; nouns are
no longer declined in the modern dialects. Pronouns occur both as suffixes and as
independent words. (The New Encyclopedia Britannica, 1994, volume 1, pp. 509-510)
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2.1.2.  Features Of Arabic Script: Vowels/Diacritics

Arabic is read and written from right to left in a cursive consonantal script based on 25
consonant symbols plus six vowels: three long and three short. A short vowel, called: fatha, ~
, kasra, . and damma,  , in Arabic is presented as a mark above or below an adjoining
consonant, e.g., < , < | & If vowelized, its orthography is considered transparent, in which
the correspondence between graphemes to phonemes is consistent; otherwise it is considered a
deep orthography. The script is also distinguished by the large number of ligatures and by the
different shapes its characters take; depending on their positions in a text string and the
surrounding characters, these letters take up to four different allographs: independent, word-
initial, medial, and final, e.g., the letter, z: ¢z, &> , )~ , and =, respectively. There is no
cursive versus “print dichotomy” in Arabic writing since all writing is essentially cursive.
However, there are several different styles or forms of scripts, such as Kufi, Deewani, Req'aa,
Thuluth, and Naskh which “underlies most contemporary type-fonts” (Campbell, 1997, p. 2).
Some of the letters such as “s” /wa:w/ or “ 2” /da:l/ cannot be connected to letters that follow;
for such letters only the independent and final forms exist, e.g., o > and 2+ . Unlike English,
written Arabic has no equivalent to capital letters, and characters can be joined to form ligatures.
Additional signs are used in Arabic script such as tanwin or nunation’ which express the
indefinite for Arabic nouns, e.g., the addition of ending —un, marked as = superscript in the
nominative case changes to - /-an/ and - /-in/ in the “oblique cases.” For example, the word,
‘town’, is written: “ux: madinatun [nominative case]; v madinatan [accusative case]; or
4y madinatin [genitive case] (Campbell, 1997). Sukun, or resting, is another sign that takes the

superscript marker over a consonant and indicates that the consonant is voweless: e.g., 3 :

‘east,” where the consonant, _ , is marked by sukun, ¢ * .> Two types of hamza exist in Arabic,
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hamzat-al-gat’ or the cutting hamza, e.g., | ; and hamzat-al-wasl or the joining hamza, e.g., ! .
The first one is “pure glottal stop with full consonantal value and in well-edited books and
periodicals is generally written” (Cowan, 1958, p. 6). Hamzat-al-gat’ is rule governed,
especially when it is the first radical in a verb. The initial hamza, always, is carried by an alif,
with fatha, kasra or damma as required, e.g., | or |. Medial hamza may be carried by alif, waw or
ya, e.g., i, 5 or s and the final hamza which is placed on the line of script, e.g., <. Hamzat —al-

wasl, on the other hand, takes the form, "!", and “always occurs at the beginning of a word and its

vowel is written above or below ’alif, e.g., or ,or . Ifany word precedes it, hamzat-al-wasl

and its vowel must be elided. It is not actually written although we sometimes find it written as ¢
. Modern opinion, however, does not approve of this use of ¢ , which is reserved for hamzat-al-
gat,” “ 17 (Cowan, 1958, p. 6). Shaddah (tashdid) or strengthening,* ~ ’, is a mark written above
the letter to indicate a doubled consonant (geminated), e.g., S : ‘he smashed to pieces.” When
two alifs (and one of them is the “bearer” of hamzat-al-qat’) come together,” madda or

lengthening, a superscript sign in the form, ~, written along an alif, will replace the two alifs,

e.g., . (Campbell, 1997, p. 2-3).

The structure of the Arabic syllable, as Bateson (1967) described, is expressed in terms
of consonants and vowels:

all Arabic syllables must begin with a single consonant; the simplest type is Cv, a
consonant plus a short vowel, e.g., /huwa/ $» ‘he,” /sariba/ <<% ‘he drank,” with two
and three short syllables respectively . . . A long syllable either contains a long vowel,
Cv, or has the form CvC where another syllable with its own initial consonant follow.
For example, /qabli/ 8 ‘before me’ has a first syllable of the type of CvC (gab-) and a
second syllable Cv (-1i) . . . Syllables of the type CvC are termed “overlong” and rarely
occur . . . On the whole, syllable formation is very regular in Arabic. (pp. 6-7)
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2.1.3.  Arabic Orthography: Evolution And Characteristics

The Arabic script, modern and ancient, is derived from the cursive form of the Aramaic script
(Nabatean) which dates back to the fourth century A. D. Because Aramaic “has fewer
consonants than Arabic, some letters came to stand for more than one consonant;” that is, a letter
came to stand for more than one distinctive phoneme (Bauer, 1996, p. 559). For example, there
was no symbol for representing the Arabic voiceless interdental fricative, < : [O], (Lyovin,
1997, p. 206). —

This inadequacy in the Arabic writing system “came to stand for more than one
consonant” (Bauer, 1996, p. 559) which created some ambiguities in distinguishing these
consonants. For example, the letters: ¢ /ha:/, ¢ /kha:/, and z /ji:m/ can be written with only one
form. However, since the representation of the phonemic principle in the Arabic writing system
was incomplete, additional diacritical symbols were created as a response to the necessity that
emerged during the first century of Islam (roughly 632-688 A.D.) because of the confusion the
readers, especially, the non-Arab converts to Islam face when they read the Koran. That is, the
reader would find it difficult to read the letter z as /Ha:/ and not # /ji:m/ or ¢ /kha:/; also, this

“.09 66

can apply to the letter « /Ba:/ and the letter) /za:/. These letters, “b: @, “t: &, “n: O’

b

, and
“iz, &, t 7 were not adequately differentiated or not differentiated at all in some positions.
This difficulty drew the attention of one of the rulers of the Umayyad empire in the seventh
century, assumed to be Al-Hajjaj, to ask one of the Arab scholars, Nasr Ibn Asim to come up
with an idea for eliminating ‘alujmah’ (alujmah in Arabic means obscurity and ambiguity) when
reading the Holy Text by distinguishing the similar letters in order to guarantee an unequivocal

reading of the Koran. Subsequently, dots over or under some of the letters were introduced.
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From the seventh century, Islam spread over new domains and many non-Arabs
embraced the new religion one of whose principles was to recite the Koran in its original version.
Koranic verses had to be clear and legible because distorting the sacred text was unacceptable.
As a result, the converts needed to read the Koran; and the best way to read it properly was to
read it by heart, and not to rely on its written form, because its written form was not sufficiently
transparent to extract its phonological form. This problem facing the non-Arab converts when
reading the Text drew the linguist and scholar, Abul-Aswad ad-Du’ali (688 A.D.) to create the
diacritics (“diacritical dots” that represent the spoken short vowels) in order to eliminate the
equivocal reading of the Text (Mahmoud, 1979). Abul-Aswad ad-Du’ali brought one of the
Arab scribes, gave him a colored ink (red) that was different from the Koranic text color (black),
and asked him to follow the movements of his mouth (Abul-Aswad’s lips and tongue
movements) when Abul-Aswad read the Koran. The scribe was to put a dot above the consonant
if he kept his lips open while articulating the sound (that is if the consonant is followed by ! /a/);
a dot within the consonant if he rounded his lips (that is if the consonant is followed by 5 /u/);
and another different dot below the consonant if he lengthened his lips laterally (that is if the
consonant is followed by s /i/). Later, because of the similarity in form between the dots
invented for eliminating “alujma” and the dots that were invented for conveying the short
vowels, the linguist, Al-Khalil Ibn Ahmed by the middle of the eighth century (786 A.D.)
adopted the use of new vowel signs to replace the dots (so-called, Shakl) that were used to
represent the short vowels, with simplified versions of the letters alif:!, waw: 5 and ya: . Then,

later, these forms: -----, -----, and ----- were doubled to indicate nunation, that is to take the form:

--2--, --=--, and --2-- (Bateson, 1967; Mahmoud, 1979).
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Minor developments continued to occur to the script; marks such as hamza (glottal stop),
an invention attributed to the Arab grammarian Al-Khalil, shaddah, madda, and other signs
were invented and added later. As is clear from this development, the Arabic script went through
three stages: Nagt (diacritical dots for short vowels), Alujmah (diacritical dots/points to
differentiate similar consonants), and finally Shakl, that is, vowel diacritics “whose shapes
remind us of the incorporated long vowels” and “diacritical marks” such as shaddah, skun, and
hamza (Mahmoud, 1979, p. 7-10). With this last stage, “the Arabic writing system was

transformed from a scriptio defectiva to a scriptio plena” (Blachere, 1959, cited in Mahmoud,

1979, p. 10). Therefore, the claim that “the orthography of Classical Arabic and that of Modern
Standard Arabic are essentially the same” is instantiated (Bauer, 1996, p. 559).

With the expansion of Islam (632-712), the Arabic script extended and spread throughout
much of the world and was “adapted to express the peculiar sounds of languages of the most
varied type-Arabic, Turkic, Persian, Pushtu, Beluchi, Hindustani, and Malay” (Taylor, 1883, p.
313):

It now stands second only to the Latin alphabet in the extent of its use (De

Francis, 1989, p. 173); “Arabic script was used and [is] still being used to

write many languages other than Arabic: Urdu (Indo-European) in

Pakistan, Pashto and Dari (Indo-European) in Afghanistan, Uighur

(Turkic) in China, Tibetan dialects (Sino-Tibetan) spoken by Tibetan

Muslims in Kashmir, Persian or Farsi (Indo-European) in Iran, and so

forth. (Lyovin, 1997, p. 206)

Regarding the principle of the Arabic writing system and how it can be classified, is it an
alphabetic-principle based writing system as Arabic linguists classify it, a syllabic script as Gelb
(1963) claims, or pure consonantal scripts as De Francis (1989) asserts? It is still controversial.

However, in classifying the Arabic writing system as alphabetic, the Arab linguists might not

ignore that short vowels are part of the writing system. On the other hand, De Francis (1989)
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classified Arabic as a pure consonantal script on the basis that Arabic does not represent the short
vowels. However, his argument can be refuted because Arabic represents the long vowels and in
terms of serious documented scripts and the Koranic text, it represents short vowels as well
(Mahmoud, 1979). Gelb (1963), on the other hand, described the old Semitic writings, including
Arabic and old Hebrew, as syllabic. His justification is that since Semitic writings signs are
transliterated from cuneiform since “the Semitic and cuneiform writings are identical in
structure,” and since “the cuneiform writing is definitely syllabic, the resulting conclusion is that
the identical Semitic spellings should also be considered syllabic and not alphabetic” (Gelb,
1963, p. 149). He maintained that the basic signs in these Semitic systems were made up of a
consonant plus a vowel, e.g., “ka” is “k” + “a.” For the same reason, “he maintained that every
Hebrew letter represents one of five syllables; for example, the letter ‘b’ represents either /ba/,
/be/, /bi/, /bo/, or /bu/ [note that a, e, i, 0, U are short vowels], but not the consonant /b/ itself”
(Shimron, 1993, p. 52). With his justification, Gelb (1963) might maintain that diacritics are
spelling patterns and not markers so the /ba/, /be/, etc. are syllabic and not consonantal.
However, when examining the Arabic script, as well as the Hebrew one, it will appear that
consonants can be represented with vowels, as well as without vowels at some positions in the
word; therefore, his argument can be rejected. However, although Gelb (1963) described the old
Semitic languages as syllabic, he hesitated in classifying the modern Semitic writings, such as
Arabic and Hebrew, asking “how shall we classify the modern Semitic writings, such as Arabic
and Hebrew, which although well able to express vowel differentiation, neglect it frequently by
writing only consonants? It would hardly seem proper to call them syllabic in writings, which did

not know how to express vowel differentiation” (Gelb, 1963, p. 188).
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In conclusion, the pressing circumstances that brought to light the incompleteness of the
Arabic writing system created the need to reform it by making a change in its script, and thus
inventing the diacritics that present the short vowels in the spoken Arabic, the strengthening, etc.
As explained earlier, in one period of the development of the Arabic writing system, the script
lacked clarity and understandability and thus the need to disambiguate homographic words when
reading them in isolation and to facilitate the parsing of connected words when reading them in a
sentence became persistent. To put it briefly, the Arabic script needed additional tools to help
with parsing on the sentence level and with disambiguating homographs on the word level.
Therefore, these short vowels were created to play the role of facilitating the perceptual
recognition in phonological processing and thus facilitating reading. Subsequently, vowels
changed Arabic from a deep orthography to a transparent orthography. Therefore, it can be
claimed that short vowels, which were presented in the form of diacritics, became an
indispensable part of the Arabic script and thus a distinct characteristic of its writing system.

From the previous brief history of the development of the Arabic system, it can be
maintained that diacritics which express short vowels are part of the Arabic writing system and
should be taken into account when giving any close investigation into its orthography. Further,
removing these short vowels shall revive the same confusion their absence made when Arabic

orthography was presented without them.
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2.1.4. The Role Of Short Vowels And Context In Reading: Empirical Studies From
Arabic
Researching the literature on Arabic orthography, particularly its short vowels, in relation to the
reading process reveals that there is a narrow range of research done in this area. Only one
single author who investigated Arabic orthography, particularly its short vowels in relation to the
reading process, can be cited. Abu-Rabia investigated comprehensively the impact of Arabic
orthography on the reading process in eight consecutive studies that can be organized
chronologically. He conducted different experiments to investigate the effect of Arabic vowels
per se and in combination with other factors such as context (with and without context), reading
skill (skilled versus non-skilled), and text type (narrative versus informative versus Koranic
versus poetic) on the reading process understood as consisting of two parts: word recognition
(reading accuracy) and comprehension (Abu-Rabia, 1995, 1996, 1997a, 1997b, 1997c, 1998,
1999, 2001).

In the first study (1995), Abu-Rabia’s purpose was “to test the applicability of
Stanovich’s argument about context effects in Latin alphabetic orthography to Arabic
orthography; do poor readers rely more on context than skilled readers when they read in Arabic
orthography?” (p. 6). In contrast to the priming paradigms, Abu-Rabia adopted another
methodology for investigating the effect of context on reading Arabic. This method can be
classified as a masking/unmasking method. His justification is that the priming paradigms
cannot be applied to reading Arabic because “poor” (Abu-Rabia’s term) and skilled readers
cannot read unvowelized isolated words correctly due to their similar visual identity that gives
each isolated word the possibility of carrying different meanings if read without vowels.

According to Abu-Rabia, any correct response, then, can by interpreted as a guess; therefore, he
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(1995) used a masking method in which with self monitoring the participants first read the first
word, and then the rest of the sentence is unmasked.

Forty 15-year-old native Arabic speakers who live in Canada participated in this study.
Based on their teachers’ judgments, the 40 tenth graders were grouped into poor and skilled
readers. The task for each participant in both groups was to read aloud 10 vowelized sentences
and 10 other unvowelized sentences. The procedure which was administered manually was to
show the rest of the sentence in both conditions: vowelized and unvowelized after the participant
read the first word which was considered to be homographic in its unvowelized form. The
participants were allowed to correct their initial response when the rest of the sentence was
unmasked.

With this procedure, the researcher was able to assess four conditions. The first and
second conditions were to read vowelized and unvowelized isolated words (the initial words in
each sentence); the third and forth conditions were reading the same initial words while the
sentences are unmasked.

The study demonstrated three major findings. The first is that both poor and skilled
readers relied on context when the words were presented unvowelized. Poor and skilled readers
failed to read words correctly if they were presented unvowelized and without context. Finally,
skilled readers relied on context more than poor readers. Such a finding, according to Abu-
Rabia, “contradicts with the well-established hypothesis that poor readers rely more on context
than do skilled readers (Becker, 1985; Briggs, Austin, & Underwood, 1984; Bruck, 1990;
Perfetti, 1985; Stanovich, 1980, 1986; West & Stanovich, 1878)” (p. 13).

Abu-Rabia (1996) investigated the effect of vowels and context on the reading accuracy

of highly skilled native Arabic readers. The purpose of the study was identical to the purpose of
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the previous study, that is, to “test the applicability to Arabic orthography of Stanovich’s
argument on context effects in Latin orthography and to consider the role of vowels as an
additional variable in reading orthography” (p. 634). Abu-Rabia attempted to find out whether
context per se and vowels per se facilitate reading for highly skilled Arabic readers.

The participants were 60 17—and 18-year-old high school students, all highly skilled
Arabic native speakers. The students’ task was to read four types of materials: a fully vowelized
paragraph, an unvowelized paragraph, a vowelized word list, and finally, a list of unvowelized
words. These materials were constructed from one article that was divided into four paragraphs,
in which the last two paragraphs were scrambled to present the word list materials. The reading
errors were recorded and measured by two testers.

The major findings of this study revealed that with vowels per se or context per se the
participants’ reading errors significantly decreased. Further, the vowels and the context in
combination reduced the error rate to an “optimal level.” Furthermore, the reading errors were
the highest among all reading conditions when the participants read the unvowelized isolated
word list.

In an attempt to support his claim from the previous study (1996) that “reading in Arabic
orthography for highly skilled readers does not fit any of the reading models derived from Latin
orthography [due to the fact that] none of these models considers vowels and context in reading
Arabic” (639), Abu-Rabia (1997a) conducted an experiment that was exactly identical to the
(1995) experiment except that the sample was 60 14-year-old Arab 8" graders who lived in their
native Palestine. Further, the author included another criterion for blocking the sample into two
reading levels: poor and skilled, based on sounding a 70-word list. The words were extracted

from the participants’ curriculum and presented vowelized. The criterion for classifying the
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participants as poor or skilled readers was the following: if the participant scored 40 or less out
of the 70-word list he or she was considered normal/skilled; however, if the obtained score were
30 or less out of 70, the participant would be classified as a poor reader. Further, the sentences
used in the experiment were high frequency sentences as judged by eighth grade students and
teachers.

In addition to the findings of the (1995) study, this study found that the participants
obtained the optimal level when vowelization was combined with sentence context. Second,
unlike poor readers, normal readers benefited very much from sentence context.

The author’s justification for obtaining such a result that contradicted the findings from
experiments conducted on Latin orthographies was twofold. The first was Arabic’s unique
orthography and the second was its unique linguistic structure, particularly its morphology in
which “the words are based on trilateral (three-letter) roots and varied with vowels, prefixes,
suffixes and infixes” (Abu-Rabia, 139). Thus, according to Abu-Rabia, “the process of reading
in Arabic orthography should be viewed more as a function of parallel combination of
interactive-dynamic processing of word recognition and sentence context effects, with special
focus on sentence context effects as the key variable in reading in Arabic orthography by poor
and skilled readers” (Abu-Rabia, 1997a, p. 145).

In order to validate his findings from the previous experiments, that is that poor and
skilled Arabic readers rely heavily on context, especially in the absence of vowels, Abu-Rabia’s
(1997b) study included textual materials that differed in length: paragraphs, sentences, and
words. Further, these textual materials were extracted from the participants’ curriculum. Each

of the 78 Arab 10"™ grade participants read orally 15 paragraphs, 60 sentences, and 210 isolated
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words under three conditions: vowelized, unvowelized, and partially vowelized (only the last
letter of each word was vowelized using syntactic vowelization; case-ending markings).

The results corroborated the conclusion that was obtained from the previous experiments;
that is, that skilled Arabic readers rely heavily on context when they are presented with
unvowelized texts. Unlike reading the unvowelized and isolated words which showed the floor
effect, in which both skilled and poor readers performed poorly in reading paragraphs and
sentences, the poor and the skilled readers improved their reading accuracy by relying on the
context that the paragraphs and sentences provided. The vowels had no significant effect when
words were presented in a context, that is, within a sentence or a paragraph. Further, no
significant difference was found in the performance of skilled and poor readers on reading the
vowelized and partially vowelized sentences. However, there was a significant difference for the
vowels when reading vowelized and partially vowelized paragraphs. According to the author,
obtaining such results “shows the importance of vowels for reading texts in Arabic orthography.
In reading theory, therefore, an additional important variable, namely, vowels, should be
considered in respect of poor and skilled readers in Arabic orthography (cf. Perfetti, 1985;
Stanovich, 1980, 1986; Stanovich & Feeman, 1981; West & Stanovich, 1978)” (Abu-Rabia,
1997b, p. 477).

In a replicate study, but using different types of writing, four narratives and four
newspaper articles, Abu-Rabia (1997c) revisited the same issue by reinvestigating “the
applicability to Arabic orthography of Stanovich’s argument on context effects in Latin
orthography and to consider the role of vowels as an additional variable in reading Arabic

orthography” (p. 634; see also Abu-Rabia, 1996, 1997a, 1997b).
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In two experiments, 109 Arab 10" grade participants were classified into poor and skilled
readers. In the first experiment, each participant at each level read four types of materials: a
vowelized short story, an unvowelized short story, a vowelized word naming list (extracted from
the third narrative text), and an unvowelized word naming list (extracted from the fourth
narrative text). In the second experiment, the same procedure was conducted but with newspaper
articles.

The results in both experiments showed that “context and/or vowels facilitated reading,
especially when reading was in context or vowelized” (p. 72). Further, skilled readers benefited
more from context than poor readers.

In a replicated study, but with different reading materials, Abu-Rabia (1998) introduced
other types of writing styles that could be covaried with the independent variable, vowelization.
These types of writing, in addition to the narrative and informative, were poetic and Koranic.
Further, he incorporated another level of vowelization into his study design, that is, the wrong
vowelization. With the same purpose as that of the previous studies, Abu-Rabia (1998)
investigated the effects of “vowels” (Abu-Rabia’s term) in Arabic orthography on the reading
accuracy of 11" grade native Arabic speakers who were skilled and poor readers under three
conditions: correctly vowelized, unvowelized, and wrongly vowelized in a way that changed the
words into different words or into pseudowords, and with four types of texts: narrative,
informative, poetic, and Koranic, that were sampled from the participants’ literature curriculum.

Sixty -four native Arabic speakers, aged 17 and grouped into two blocks, skilled and poor
readers, individually read aloud the four types of texts: narrative, informative (Abu-Rabia’s
term), poetic, and Koranic, under the three reading conditions; “None of the texts was read more

than once in any of the reading conditions” (p. 111).
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The most important finding of this study was the significant influence of vowels (or short
vowels which is the term used interchangeably with vowels in Abu-Rabia’s narrative) on the
reading performance of both poor and skilled readers. This significant influence was apparent
regardless of the type of text they were reading. Furthermore, the vowels were found to be “a
good reading facilitator more for skilled readers than for poor readers” (p.112). According to
Abu-Rabia, obtaining such results could be attributed to the uniqueness of the Arabic
orthography and its linguistic structure (Abu-Rabia, 1997a, 1997b, 1997¢).

Unlike the previous studies that tested only reading accuracy, Abu-Rabia’s (1999) two-
experiment study incorporated comprehension as a dependent variable and attempted to compare
the effect of short vowels on the reading comprehension of two different populations: second and
sixth graders. The purpose of the study was to investigate the influence of short vowels of
Arabic orthography on reading comprehension.

In the first experiment, 74 sixth-grade native Arabic speakers, aged 12 to 12 2, were
divided into two groups. The first group read the vowelized short story and answered 10
multiple-choice, vowelized questions. The second group read the unvowelized version of the
text and answered 10 multiple-choice unvowelized questions. In the second experiment, 71
second-grade students, aged 7 to 8, read two different stories from their basic reader. The first
one was vowelized and the second was unvowelized. However, the 7 multiple-choice questions
that followed their reading were vowelized in both conditions.

The main finding of the study was that vowels facilitated the reading comprehension of
both the sixth grade readers who were considered advanced and the second grade readers,
considered beginning. According to the author, obtaining such a result was explained by the fact

that short vowels provide phonological information and, since the linguistic information is coded
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phonologically in the working memory, this helps the reader to “maintain that information longer
during reading, which facilitates reading comprehension” (p. 100).

In his (2001) study, Abu-Rabia investigated the role of vowels and context (Arabic short
vowels and pointings) in reading Arabic and Hebrew texts: reading accuracy and reading
comprehension. Sixty-five adult native Arabic speakers, aged 22 to 30, who were considered
proficient in Arabic and Hebrew participated in this study (also, skilled adult readers of Arabic
and Hebrew). In “a between-subject design” (p. 47; indeed, it was a completely within-subject
design), each participant read the following materials silently: 65 unvowelized words, 65 fully
vowelized words, an unvowelized paragraph of 65 words, a fully vowelized paragraph of 65
words, and finally, a short story (about 475 words) under two conditions (vowelized and
unvowelized), followed by six multiple-choice comprehension questions. In terms of the
Hebrew materials, the same participants read 65 unpointed words, 65 pointed words, an
unpointed paragraph of 65 words, a fully pointed paragraph of 65 words, and, silently, a short
story under two conditions: pointed and unpointed, followed by six multiple-choice
comprehension questions. A comparison of reading accuracy when naming an Arabic and a
Hebrew word list and when reading Arabic and Hebrew paragraphs was made, as well as a
comparison between reading comprehension of Hebrew and Arabic short stories.

Three important results were revealed. The first was that short vowels/pointings
improved word recognition in Arabic and Hebrew, whether the words were isolated or in a
paragraph context. Second, short vowels were found to positively affect comprehension.
However, the results of the reading comprehension were not correlated with the results of the
reading accuracy. Third, there was no significant difference when the results of the reading

accuracy of both vowelized isolated words and vowelized paragraphs were compared; however,
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unlike Hebrew, a significant difference was found between the results of reading accuracy for
both unvowelized isolated words and unvowelized paragraphs due to the shallow orthography in
the former finding and the context effect in the latter. The analyses on Hebrew did not reveal
any significant difference in reading accuracy between the unpointed word list and the unpointed
paragraphs.

To summarize, the short vowels play two roles in the reading process of Arabic: a
necessary and indispensable role in aiding reading accuracy for isolated words, and an additive
role in reading connected texts for both reading accuracy and comprehension. The second
conclusion is that context is a major advantage for both skilled and poor readers in reading
Arabic.

For now, although it will be elaborated on later, there are four points worth mentioning
concerning those findings for Arabic. First, vowels and short vowels were very often used
interchangeably and that was reflected in the manipulation process. Note that, those signs that
are super- or subscripted to the letters in a word do not represent short vowels only, but also,
diacritics: skun, shaddah, and case-ending markings that take, in addition to other shapes, e.g.,
skun, the shapes of short vowels. The second point is related to the lack of differentiation
between word recognition and word naming (pronunciation). The third point is that not every
word in Arabic is a homograph once it is presented plain (only consonants are presented).
Finally, interpreting the effects of vowels/short vowels on reading comprehension (studies: 1999
& 2001) should take into account the sizeable difference between the means, and the

measurement scale employed in the study.
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2.1.5. The Role Of Short Vowels And Context In Reading: Empirical Studies From
Hebrew

Although it seems that, in general, most of the studies conducted on Hebrew orthography did not
attempt to examine directly and exclusively the role of short vowels (referred to as pointings)
and context in reading Hebrew, their findings do explain implicitly the role of short vowels and
context in reading Hebrew orthography. However, two different conclusions were found in
regard to short vowels in the literature on Hebrew orthography. The first conclusion suggested
that short vowels did not facilitate word recognition and the second conclusion suggested a
neutral role for short vowels in reading Hebrew.

The first conclusion came from Koriat’s (1984) three-experiment study on the lexical
decisions of pointed and unpointed non-homographic words which investigated if “phonological
encoding is necessary for lexical access in Hebrew” (p. 229). In the first experiment, 40
Hebrew-speaking college students were divided into two groups of 20 and assigned to two
reading conditions: pointed and unpointed. The task for the participants was to classify the letter
strings into words and nonwords with the response latency measured to the nearest millisecond.
By priming the targeted real words (in both cases pointed and unpointed and with 4 levels of
string length, 2-5 letters) by semantically related words, or semantically unrelated words, the
author attempted to investigate the influence of context in relation to vowelization (pointing) on
word recognition. The study’s results revealed no main effect for pointings: pointing was not a
facilitator in Hebrew word recognition despite its partial effect on error rates as a result of the
phonemic mediation (mean error rates were 2.9 % for pointed words versus 5.3 % for unpointed
words) and on response times to nonwords (14 msec advantage for the pointed nonwords).

Further, the analyses revealed neither a significant effect for word length nor a significant
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interaction between word length and pointing. However, the author indicated that the 5-letter
words seemed to require longer response than the short words, and the advantage was for the
pointed words. Further, the analyses did not show that the effect of pointing increased as a
function of increasing string length. In terms of context, the result revealed a significant effect
for context, but no interaction between context and pointing (37 msec for pointed words versus
43 msec for unpointed words).

Those results led Koriat (1984) to suggest that the lexical access in Hebrew is not
phonologically mediated, but direct, visual-to-meaning. However, for researchers who believe
that short vowels are indispensable to the reading process (e.g., Abu-Rabia), Koriat (1984)
ignored the homographic phenomenon in Hebrew by presenting his subjects with words that had
only one legal pronunciation in its unpointed form. Furthermore, Koriat (1984) stated explicitly
that in this study “the words employed were selected from the most frequently used 3,000 words
in primary school materials” (Koriat, 1985, p. 38).

For experiments 2 and 3, 24 college students participated in each. The two experiments
were identical to experiment 1 except in experiment 2 only words were used; however, the
stimuli were non-homographic words, and the dependent variable in both experiments was
naming latency.

Their analyses revealed that the effects of the three manipulated variables, pointing,
context, and word length were significant. However, the interaction between those variables was
not. Pointed words and non-words were named faster than their counterpart unpointed
words/non-words. Further, the mean response latencies increased as a function of word length,

and this increase was much more steady within the non-words.
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The main conclusion of both experiments was that “although pointing has little effect on
lexical decision, it seems to aid pronunciation” (p. 235). Hence, for word recognition in Hebrew,
an update for the suggested one-mechanism (direct route) model necessitated the inclusion of a
phonological mediating mechanism (indirect). Thus, in a lexical access, being unaffected by the
presence of pointings, the direct route was faster; however, in word naming, being affected by
the presence of pointings, the indirect route was faster (Koriat, 1984; Shimron, 1993).

Because his previous study included only the most frequent words, Koriat’s (1985) study
manipulated word frequency in addition to the other factors. Thus, word frequency (low and
high), word length (from two to five consonantal letters), pointing form (pointed or unpointed),
and context (related or unrelated) were the independent variables in the study. Forty-eight
Hebrew-speaking college students participated in this study. The task was similar to the
previous study (Experiment 1, 1984). Three main findings were revealed. First, although the
percent errors were greater for the low-frequency words (13.0 % versus 0.8 %), pointing
enhanced the processing of low frequency words more than that of high frequency words. On
average, it reduced the incidence of errors by 4.6 percent for low frequency words and 0.7
percent for high-frequency words. Context, on the other hand, reduced incidence of errors by 8.7
percent for low-frequency words versus 0.9 percent for high-frequency words. For error
incidence reduction, the effects of pointing and a “related context” were found to be “almost
perfectly additive for the low-frequency words” (p. 40). On the other hand, the response
latencies were found to be longer for low-frequency words (125 msec difference), and “a related
context” speeded the response time (51 msec difference), and that was obviously stronger for
low-frequency words. Further, the effects of pointing and a related context were found to be

additive, and that was stronger with low-frequency words. Since the vowelization facilitation
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was the same for the low frequency words regardless of their length, a strategy in which the
participants derived the phonological code on the basis of the word as a whole, not a serial
processing of the letters from grapheme to phoneme, was assumed. Second, the presence of
context in the form of related semantic priming did not compensate for the absence of pointing
(vowels). The effect of context was found to be additive to the effect of pointing (vowels).
Finally, the response time latency for both pointed and unpointed nonwords was identical. This
is a surprising result because “Pointing should therefore have a beneficial effect, since it reduces
greatly the number of phonological representations to be tested” (Koriat, 1985, p. 43).

On the other hand, the study that corroborated the second conclusion that suggested a
neutral role of short vowels in reading Hebrew was Shimron and Sivan’s (1994) two-experiment
study. In this study, the purpose was to examine the effect of “the orthography of readers’ first
and second languages” on their reading time and comprehension (p. 5). In the first experiment, a
bilingual group of 24 postgraduate students and faculty whose first language was Hebrew and a
bilingual group of 12 postgraduate students and faculty whose first language was English were
the participants. The task for the group whose L1 was Hebrew was to read “two passages in the
Hebrew versions”: vowelized and unvowelized. The task for the group whose L1 was English

2

was to read “two passages in the English versions.” There were two multiple-choice questions

after each passage to assess comprehension.
The main finding of this experiment was that

English texts were read significantly faster than were Hebrew texts when
vowelized and unvowelized texts were combined, even though the English
texts contained about 40% more words (48.8 sec for English; 68.8 sec for
unvowelized Hebrew; and 69.0 for vowelized Hebrew). There was no
significant difference between reading the voweled and the unvoweled
Hebrew texts. (Shimron & Sivan, 1994, p. 17)
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In terms of comprehension, although there was no significant main effect, the
unvowelized Hebrew texts were found to be comprehended less effectively than both the
vowelized Hebrew and English texts (1.75 correct answers for English; 1.42 for unvowelized
Hebrew; and 1.75 for vowelized Hebrew). According to the authors, the unvowelized Hebrew
texts “appear to have been comprehended less effectively than both English and voweled
Hebrew texts” (p. 17).

In reaction to their concern that the results of their previous experiment could be
attributed to the participants’ reading skills, Shimron and Sivan replicated the first experiment
but used a within-subjects design. There were 24 participants of whom two-thirds had earned a
PhD and one-third were at the master’s level. Each participant read the same four texts that were
used in the previous experiment: two passages in English, and two in Hebrew (vowelized and
unvowelized).

The findings of this study were the same as the previous experiment. English was read
faster than the vowelized and unvowelized Hebrew texts (49.8 sec for English; 57.2 sec for
unvowelized Hebrew; and 53.5 sec for vowelized Hebrew). According to the authors, obtaining
such results could be attributed to either the excessive affixation of the Hebrew language and its
effect on comprehension or to the different orthographies, e.g., the script shape and the reading
direction. The reading time for vowelized and unvowelized Hebrew was on average the same.
However, the vowelized Hebrew texts were found to be comprehended better than their
counterpart unvowelized texts. This last finding was attributed to the presence of pointings

(vowels) which facilitated memory retention in a way that improved text comprehension.

39



Furthermore, by conducting a two-tailed t-test, the authors found that, unlike the
comprehension of English versus Hebrew vowelized texts, the comprehension of English texts
was significantly better than the comprehension of Hebrew unvowelized texts.

Navon and Shimron (1981) demonstrated such an effect for the short vowels in word
recognition despite the fact that the short vowels did not contribute any more information to the
letters. To address the question of whether reading Hebrew involves an automatic translation of
phoneme to grapheme, Navon and Shimron (1981) asked 36 native Hebrew college students to
name individual words under three conditions. For each group, the first half of the group of
words was correctly vowelized; however, the second half belonged to one of the following
categories: unvowelized words that have only one legal reading, incorrectly vowelized words
that lead to graphemic distortion but preserve the phonemic structure, and finally, incorrectly
vowelized words that lead to graphemic and phonemic distortion. The results revealed that, in
contrast to the graphemic distortion which was found not to be significantly different in the
unvowelized reading condition, “distortions which change the phonology of the word do inhibit
appropriate naming” (p. 103). However, their finding from the previous experiment can account
for an explanation other than the phonological conflict that results from the phonemic distortion
manipulation, so as to attribute such a result to the dissimilarities between the visual graphemic
signs that result when the phonological structure is preserved and the visual graphemic signs that
result when the phonological structure is not preserved.

In the next experiment, Navon and Shimron tested the aforementioned explanation by
conducting “the pairwise visual discriminations between the vowels signs” card-sorting
discriminating task. A different sample of participants was asked to sort out 32 cards that

matched the distortion conditions in Experiment 1. In one task, the participants were asked to
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discriminate between symbols that are associated with different phonemes in one task and
between symbols associated with the same phonemes in another task. The result demonstrated
no difference in performance between the two tasks, that is, “signs signifying the same phoneme
seem not to be less perceptually distrainable, that is, not more visually similar to each other, than
are signs signifying different phonemes” (p. 104). Further, in Experiment 1, according to the
authors, the “absence of vowel signs did not produce any significant loss in speed” compared
with the graphemic distortion condition as a result of asking the participants to ignore the short
vowels while naming the words.

For this reason, Navon and Shimron (1981) conducted Experiment 3 in the same way
they conducted Experiment 1, but with slight modifications: the participants were not told to
ignore the short vowels and only the unvowelized and the graphemically distorted vowelization
was tested. The results did not accord with the results from Experiment 1, that is, “whereas
graphemic distortions were clearly not detrimental under the instructions given to subjects in this
experiment, the absence of any vowel signs was inhibitory” (p. 105). The authors’ conclusion
was that short vowels facilitate word recognition for isolated words despite the fact that adding
the short vowels to the letters was redundant and did not contribute any more information to the
letters; such a demonstration suggests that “advantages of redundancy may not vanish with
extensive practice” (p. 106); thus, reading Hebrew involves essentially and automatically a
grapheme to phoneme translation.

In a three-experiment study, Frost, Katz, and Bentin (1987) compared the impact of three
types of orthographies that differed in depth on word recognition: Hebrew (deep), English
(average), and Serbo-Croatian (shallow). In the first experiment, they tested the hypothesis that

“the deeper the orthography is, the more the reader will depend on lexical information for
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naming” (p. 106). Three samples of 48 undergraduate native speakers of each language were
divided into two groups of 24 participants and assigned to one of two tasks: lexical decision or
naming. The participants in each group read 48 words of low and high frequency and 48
nonwords of their language. According to the authors, the results “substantiated the hypothesis
that the deeper the orthography is, the more lexical mediation occurs” (p. 107). That is,

the lexical status of the stimulus (i.e., being a high-frequency word, a low-

frequency word, or a nonword) affected the speed of naming in Hebrew

more than in English and in English more than in Serbo-Croatian.

Furthermore, only in Hebrew were the effects on naming very similar to

the effects on lexical decision. (p. 113)

In order to exclude other interpretations to their previous finding where the lexical status of the
stimulus was manipulated, Frost and colleagues in experiment 2 manipulated the context by
priming the targeted words with semantically related words or semantically unrelated words.
According to the authors, “the results suggested that semantic priming (a factor that presumably
operates on the lexicon) facilitates naming in Hebrew and has a smaller effect in English,
whereas in Serbo-Croatian it has no effect at all” (p. 113).

Experiment 2 revealed that, unlike Serbo-Croatian, the naming task of Hebrew was
slower when participants read words that followed nonwords than when they followed words, a
finding that could be attributed to the naming strategy switching that characterizes the deep
orthography reading process. For this reason, experiment 3 was designed to examine this
hypothesis by including a large proportion of nonwords (80 % of the stimuli words in the
experiment). The result demonstrated that the phonological route in reading Hebrew was
dominant to the extent it “speeded naming at the expense of treating many words as nonwords”

(p- 113). However, including a large proportion of nonwords had small effect on the English

naming task and no effect on the Serbo-Croatian naming task. In the case of a deep orthography,
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as in Hebrew, the general conclusion of these three experiments can be suggested as that,
“Hebrew readers normally use an orthographic code to access the lexicon for naming but may
abandon it when it becomes intractable (as when he or she must name many nonwords, which
have no lexical representation)” (p. 113).

Bentin’s and Frost’s (1987) two-experiment study assessed the effects of semantic and
phonological ambiguity on word recognition in Hebrew: lexical decision (experiment 1) and
word naming (experiment 2). For both tasks, the stimuli were manipulated on the basis of
ambiguity: homographic versus non-homographic, word frequency: high- versus low-frequency,
and vowelization (pointing): vowelized versus unvowelized. Further, a group of nonwords: real
nonwords (in the so-called, “optional” condition) and nonwords as a function of the wrong
vowelization (in the so-called, “obligatory” condition) were added for control purposes. The
participants in experiments 1 and 2 were 96 and 64 undergraduate students, respectively. In
experiment 1, the results on the homographic stimuli, generally speaking, showed that the
reaction times (RT) for the unvowelized consonant strings were on average shorter than the RT
for their vowelized “alternatives.” Further, the reaction times to the high-frequency consonant
strings were on average shorter than their low-frequency counterparts. For the non-homographs,
the only significant effect was found for word frequency, but no effect for “vowels” signs or an
interaction between vowelization and word frequency was found; low-frequency non-
homographs took longer to respond to than their high-frequency counterparts.

In the word naming task, for the non-homographs, the analyses did not show any
significant effect for the presence of “vowels” signs; the only significant difference for the effect

of vowelization was found for the vowelized low-frequency homographs which took, on average,
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more time to name than their unvowelized counterparts. Those results led the authors to
conclude that,

[a]subsequent consideration of the vowel marks had no significant effect

on the processing time if they were congruent with the subject’s initial

response tendency (as was the case with the high-frequency alternatives or

with the unambiguous words), but vowel marks required a time

consuming revision of the output pattern if they were incongruent with the

initial response. (Bentin & Frost, 1987, p. 20)

Frost’s (1994) four consecutive experiments investigated the applicability of the so-
called, “orthographic depth hypothesis (ODH)” to Hebrew; that is, whether “differences in
orthographic depth lead to differences in processing printed words.” In experiment 1, the stimuli
were a group of non-homographic words of both high- and low-frequency, and “pronounceable”
nonwords. In two tasks (word naming and lexical decision), those stimuli were presented either
pointed or unpointed. In a between-subject design, four 40-participant blocks were constructed
and assigned to either reading condition: pointed/unpointed, and to either task: word
naming/lexical decision.

The analyses revealed a main significant effect for the stimulus type (high-frequency,
low-frequency, and word frequency). Further, a significant effect for word frequency was found
for the lexical task of both representations: pointed/unpointed, and for the word naming task of
only unpointed representation; however, the difference in naming latencies of the pointed
representation was not significant. In general, high-frequency words were named on average
faster than low-frequency words. This last indifference finding was attributed to the “prelexical”
conversion rules employed in a naming task as result of the presence of pointings. On the other

hand, the unfamiliarity factor was used for justifying the slow naming latencies for the pointed

nonwords compared with the high-frequency words.

44



In the second experiment and with the same design, the effects of semantic factors
(related/unrelated context) on word naming of pointed/unpointed non-homographic stimuli were
assessed.

In a between-subject design, 96 participants, 24 each, were assigned to each of four
reading conditions. In general, the analyses revealed that, unlike the pointed words, context
facilitated significantly the naming of unpointed words (531 and 509 msec for the unrelated and
related unpointed print, respectively). Further, examining the naming latency means showed that
the naming of the pointed words was on average faster than the naming of the unpointed words
(512 msec and 531 msec, respectively). Accordingly, Frost’s conclusion about this result was
that, “semantic facilitation is stronger in the deeper than in the shallower Hebrew orthography”
(p. 122).

In the third experiment, the only difference from experiment 1 was that the vowel signs
were presented either simultaneously with the consonants or in a lagged-interval of 100, 200, or
300 msec. By presenting the consonants first and then imposing the vowel signs at intervals, the
question was whether the participants would delay their response (naming as one task, and
lexical decision as the other task). Note that the participants were informed of the manipulation
of the vowels-interval presentation, and further, they could communicate their response anytime
without waiting for the vowels to appear. Further, note that the target words were non-
homographic. Thus, in addition to other indications from word frequency and manipulation of
nonwords, holding the response until the vowels were presented should point out the
participants’ preference for a “prelexical assembly of phonology.” Although the analyses
revealed that the lagging effect of vowels was much greater in the naming task than in the lexical

decision task, its effect on the low-frequency and nonwords in the lexical decision was
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“somewhat greater,” particularly the nonwords. Combining all findings of this experiment
suggests that both strategies, address and assemble, are used for both lexical decision and word
naming, and preferring one to the other is based on the type of stimulus: word versus nonword
and high- versus low-frequency.

Experiment 4, on the other hand, was identical to experiment 3 except that the target
words were homographs (heterophonic homographs). The analyses revealed the same
aforementioned findings as from experiment 3. That is, while the lagging effect was “very low”
in the lexical decision task, it was high in the word naming task. The consonant cluster was
sufficient for lexical decision. However, for word naming, participants had to hold their
response until the vowels were presented in order to choose the accurate form of the
heterophonic homograph.

The general conclusion that can be extracted from these results is that the presence of
vowel signs “encourages the reader to generate a prelexical phonologic representation for
naming” (p. 127). That is, these results would support the proposal that the default strategy in

reading shallow orthographies is the prelexical phonology assembly.

2.1.6.  The Role Of Short Vowels And Context In Reading: Empirical Studies From
Persian

Although the effect of context on Persian orthography was directly examined, it seems that, in

general, those studies did not attempt to examine directly and exclusively the role of short

vowels (referred to as “vowels”) on reading Persian orthography. However, the findings of those

studies did explain explicitly the role of context, and implicitly the role of short vowels in

reading Persian orthography.
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Researching the literature on Persian orthography (it is a slightly “modified” Arabic
orthography, but for the purpose of this literature review and for clarity it will be referred to as
Persian orthography), particularly its short vowels, in relation to the reading process reveals (to
the researcher’s best knowledge) that there is only a narrow range of research done on this area.
There appears to be only one single author who has investigated Persian orthography,
particularly its short vowels in relation to the reading process. Baluch (1991-1996) investigated
the impact of Persian orthography on the reading process in several consecutive studies that can
be organized chronologically. He conducted several experiments to assess the effects of
ambiguity/unambiguity of a word per se and in combination with other factors such as context
and word frequency (high- versus low-frequency) on the word recognition of Persian
orthography (Baluch & Besner 1991; Baluch, 1993, 1996).

In their attempt to investigate the effects of deep and shallow Persian orthography on the
word naming by Iranian adults, Baluch and Besner (1991) conducted four consecutive
experiments manipulating semantic factors (context: related versus unrelated; and word
frequency: high- versus low-), phonological factors (short vowels: presence versus absence), and
nonwords (inclusion versus exclusion). In the first experiment, in a between-subject design, 34
Persian-speaking college students and professors were asked to read aloud a group of words (and
nonwords) that were primed with semantically related or unrelated words. Those target stimuli
were either “transparent” (as a function of the presence of vowels) or “opaque” (as a function of
the absence of vowels); however, the nonwords were only transparent as a function of the
presence of vowels. The analyses of the reading time latencies (RTs) revealed that an interaction
between both factors, context and stimulus type (“transparent” versus “opaque”) was found.

Unlike transparent words, naming “opaque” words was facilitated by context (605 msec with
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context and 626 without context). Further, the authors reports that, in contrast to the “opaque”
words, the “transparent” words were not “sensitive” to context and word frequency, a result that,
according to the authors, “suggest[s] that consistent spelling-sound correspondences in a script
can have a dramatic effect upon oral reading under certain circumstances” (Baluch & Besner,
1991, p. 647). Another result the analyses revealed was the mean effect of the stimulus type:
examining the means showed that the “transparent” words took on average less time to name
than the “opaque” words (556 msec versus 605 msec, respectively, for the related context; and
558 msec and 626, respectively, for the unrelated context). On the other hand, the transparent
words were named significantly faster than the nonwords.

For generalizabilty purposes, the authors repeated experiment 1 with a different sample
of subjects and excluding the nonwords type which, according to them, may “bias subjects to
read the transparent words by the same routine as that employed for reading the nonwords”
(Baluch & Besner, 1991, p. 647). The results revealed main effects for stimulus type and
context, but no interaction. Context facilitated the speed of word reading for both “opaque” and
“transparent” words. Further, the authors reported that their correlation procedure showed that,
“word frequency exerts an effect on the naming of both opaque and transparent words” (p. 648).
Because context and word frequency affected both stimulus types, the authors’ explanation for
such results was that, “subjects do not typically use the nonlexical routine to read words.
Instead, they rely upon the addressed routine to read both types of words when there are no
nonwords in the stimulus set” (p. 648).

In their attempt to determine whether the previous explanation still held, the authors
examined the word naming of only transparent words in two experiments labeled, Experiment

3A and Experiment 3B. These experiments were identical except that in Experiment 3B, a group
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of transparent nonwords were mixed with the transparent words. Both transparent words
reflected word frequency: high- and low-frequency.

In Experiment 3A, the participants’ task was to name the transparent words of both high-
and low-frequency; while, in Experiment 3B, the task of a different group of the participants was
to name the same transparent words as Experiment 3A, but mixed with transparent nonwords.
The analyses of Experiment 3A (only words) revealed a significant effect for word frequency;
high-frequency words were on average named faster than low-frequency words (562 msec and
597 msec, respectively). However, in Experiment 3B (words and nonwords), the analyses
revealed no significant effect for word frequency; only 11 msec difference was found (546 msec
and 557 msec, respectively). Further, the difference between transparent words and transparent
nonwords was found to be significant and in favor of words which took on average less time to
name than the nonwords. The general conclusion from these experiments seems to have been
that both routes, assemble (nonlexical) and address (lexical) operate in word recognition of
Persian orthography, and that the dominant route would be the address route, direct visual to
meaning, unless the adult readers of Persian are forced to use the assemble route as a result of
nonwords inclusion.

Baluch (1993) investigated the effect of orthographic transparency on lexical decision of
Persian-speaking adults (10 participants). The task was to read a group of words and nonwords
and decide whether the stimulus was a word or nonword. The words were manipulated in terms
of transparency (transparent versus opaque) and word frequency (high- versus low-frequency).
In addition to the significant main effects of both stimulus type and word frequency, the analyses

revealed a significant interaction between stimulus type and word frequency. Examining the
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simple main effects shows that, in contrast to the high-frequency words, the effect of stimulus
type for low-frequency words was significant.

The reaction times on average were larger for the “opaque” low-frequency words than for
the transparent low-frequency (815 msec and 719 msec, respectively). However, for the high-
frequency words, no significant difference was found between the “opaque” and the
“transparent” words (683 msec versus 662 msec; only 21 msec difference). Further, regardless
of the stimulus type, the low-frequency words always took on average more time to name than
their counterpart high-frequency words. According to the author, those results suggest that, “the
transparency of the word’s spelling [in Persian] is not crucial in a lexical decision task™ and that,
“recognition of words [Persian] is achieved primarily through visual orthographic information,
regardless of their orthographic transparency” (Baluch, 1993, p. 26).

In his attempt to assess the effect of print exposure on word recognition in Persian
orthography, Baluch (1996) conducted a word naming task on two different populations that
reflected reading exposure experience: "experienced" readers (20 temporary Iranian residents of
a foreign country) and "previously experienced" readers (20 Iranian permanent residents of a
foreign country). In a between-subject design, the two groups were asked to read aloud a group
of high- and low-frequency transparent words. In addition to the main effect for word frequency
(high- being faster than low-frequency words), a significant interaction between word frequency
and group type was found. Only for "experienced" readers was the difference between high- and
low-frequency words significant (572 msec and 608 msec, respectively, for the "experienced";
and 624 msec and 637 msec for the "previously experienced"). Further, the difference in speed

naming of the high-frequency words was significant and in favor of the “experienced” readers
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who took on average less time to name them. However, for the low-frequency words, no
significant difference was found between the two groups.

The general conclusion from those studies was that the essential factor in the reading
process of Persian orthography is not the phonological factor, e.g., the presence or absence of
“vowels,” but on the contrary, the semantic factors as represented by word frequency and

context.

2.1.7.  Summary

Taking into account the different populations among those studies (only
graduate/undergraduate students for Hebrew and Persian; and elementary and high
school students, with one exception for Arabic studies), the different tasks employed
(word naming versus lexical decision versus both lexical decision and word naming),
the type of stimuli used (homographic versus non-homographic versus both
homographic and non-homographic), and finally the purpose of the study, summing up
the previous studies, particularly Arabic and Hebrew (since both word recognition and
comprehension were assessed in those languages), four major conclusions may be
drawn. First, short vowels play two roles in Semitic orthographies, particularly in
Arabic orthography: a necessary and indispensable role in aiding reading accuracy for
isolated words, and an additive role in reading connected texts for both reading
accuracy and comprehension. The second conclusion is that context is a major
advantage for both skilled and poor readers in reading Arabic (consistent with Persian
studies, too, e.g., Baluch & Besner, 1991), especially in the absence of vowels. Such

conclusions, despite Frost, Katz and Bentin (1987), Frost and Bentin (1987), Koriat’s
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(1984) initial conclusion, and Navon and Shimron’s (1981) findings (which did not
show any role for vowels on lexical decision), are in accord with findings obtained from
Hebrew studies, for example, studies by Navon and Shimron (1981), Koriat (1984,
1985), and Abu-Rabia (2001) which involved both Arabic and Hebrew orthographies.
According to Abu-Rabia, such a contradiction in the findings on Hebrew can be
attributed to the fact that

the researchers [referring to Frost, Katz & Bentin, 1987] disregarded the
homograph phenomenon in Hebrew; only words with one meaning were
used. Further, the use of word naming as the method of the study is not
satisfactory with a Semitic language because then the investigator
automatically overlooks the homograph phenomenon. (Abu-Rabia, 1996,
p. 633)

In terms of comprehension, in both Arabic and Hebrew vowels were found to
significantly improve reading comprehension even for highly skilled readers, due to “the
additional phonological information conveyed by vowels” (Abu-Rabia, 2001, p. 52). However,
there was no positive correlation between reading comprehension results and reading accuracy
results. This mismatch, according to Abu-Rabia, is due to a unique feature of Arabic
morphology. That is, in reading unvowelized texts,

the reader’s cognitive effort is focused on morphological aspects of words:
the trilateral/quadrilateral-root model of words for lexical access.
Sentence context and prior knowledge strengthen initial understanding,
which compensates (Stanovich 1980) for the absence of vowels. The
cognitive effort is focused more on deep reading comprehension through
visual-orthographic roots, and not on retrieval of phonological
representations for each word in the text. Relying on context and schema
compensation (Rumelhart 1984) is one possible way that readers make
mistakes, so reading with unvowelized texts is less comprehensible. (Abu-
Rabia, 2001, p. 53)
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The third conclusion is that low frequency has a noticeable effect on word recognition:
speed and accuracy. This last conclusion was found to be consistent for all the reviewed
orthographies: Arabic, Hebrew, and Persian (modified Arabic orthography).

Finally, a lexical route in the word recognition of Hebrew and particularly Persian is
suggested to be dominant regardless of whether the script is shallow or deep (Baluch, 1996).
However, a default strategy of a prelexical phonology assembly in reading the shallow

orthography of those languages is challengingly proposed (Frost, 1994).

2.1.8. Conclusion

The aforementioned conclusions, obtained particularly from Arabic empirical studies, contradict
solid findings obtained from studies conducted on Latin orthographies. The latter studies
indicate that automaticity in word recognition is required as a first stage in reading; insufficient
word recognition leads the poor reader to rely on context; the highly skilled reader does not rely
on context in word recognition (Stanovich, 1986; Perfetti & Roth, 1981; Stanovich, 1980;
Perfetti, Goldman & Hogaboam, 1979).

According to these studies, skilled readers’ word recognition is so automatic that they can
assign their attention to the higher-level tasks of the reading process. For example, they can
focus on constructing the “microstructure” and the “macrostructure” of the text while they are
reading (Kientch, 1998; Fletcher, 1994; van Dijk & Kintsch, 1983). Further, they can give their
attention to creating their personal mental representations (Zwaan & Radvansky, 1998; Fletcher,
1994).

Owing to the diglossia in the Arab world, spoken Arabic is different from literary Arabic.

According to Sampson (1985),
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there are considerable differences in vocabulary, grammar, and phonology

between written and spoken varieties of Arabic. It is possible to transcribe

Arabic speech directly into Arabic script, but such writing strikes Arabs as

bizarre — the forms of spoken Arabic are perceived as simply inappropriate

for writing down. Written Arabic can be spoken, but this will be done

only in unusually formal speech-situations such as public lectures. (p. 27)
As a result, the vocabulary will be of low frequency and not from the everyday language children
and adults hear or practice at home; neither is it the language spoken in their community.
Further, as Ayari (1996) and Abu-Rabia (2001) put it, the children in schools will be taught the
Literary Arabic almost, they claim, as a second language, owing to the fact that some of the short
vowels are syntactic vowels which children don’t start to learn until grade four and which they
don’t master, if they ever do, until the eleventh grade or beyond. The short vowels that have
syntactic function are case-ending markings. Positioning these case-ending markings requires an
analytic faculty that is not innate, but learnable. Arab readers need to recall a linguistic
knowledge consciously in order to figure out the case-ending markings of each word in the
sentence.

The existence of sublexical accessibility in word recognition (Cole, Segui & Taft, 1997;
Taft, 1981) and the results of Badry’s study (1982) on the morphological characteristic of the
trilateral-root model of words in Arabic, and its effect on primary schoolchildren’s creative
written production of novel verbs to express new concepts, indicated that such a trilateral-root
model of words plays an important role in comprehending texts written in Literary Arabic.
However, in the absence of short vowels, processing an affixed word can make word recognition
slower and more cumbersome. As Shimron and Sivan (1994) express it, “to comprehend an
affixed word, the reader needs to parse the word into its morphemes. Only then is the reader

ready to incorporate the meanings derived from the word with the structures of meaning already

constructed from the text” (p. 21). In this study, Shimron and Sivan found that although English
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texts contained about 40 percent more words than do their Hebrew translations, the native
Hebrew readers read English texts faster. Therefore, attributing reading comprehension to
vowelization by claiming that short vowels facilitate retention in working memory needs more
supportive evidence.

Though Hebrew and Arabic orthographies are similar, the studies on these orthographies
in relation to short vowels have demonstrated noncomplimentary findings in terms of the effect
of short vowels and context on reading accuracy and comprehension (Koriat, 1984). For
example, Abu-Rabia (2001 & 1999) found that Arabic vowelized texts were comprehended
better than the unvowelized texts; however, Shimron and Sivan (1994) stated that, “the
comprehension of the Hebrew vowelized texts was nearly significantly better than was the
comprehension of the Hebrew unvowelized texts” (p. 5). Frost and Bentin (1992a), on the other
hand, found that Hebrew readers maintain without decay for 750 ms from stimulus onset all
possible meanings for a heterophonic homograph and with context they select the appropriate
one. This finding suggests that “vowels in Hebrew are not essential for locating a specific
lexical entry” (Abu-Rabia, 2001, p. 44). In addition to these findings, Abu-Rabia (2001) stated
that, “the Arabic reading comprehension results did not positively and significantly correlate
with the reading accuracy results. Further, the multiple regression procedures did not reveal
significant prediction by these reading accuracy scores for the reading comprehension results”
(p. 52). This inconsistency should not be surprising due to the fact that in comprehension,
Arabic readers use their knowledge of the morphological root for accessing the meaning of the
words.

Indeed, reviewing the statistical analysis of this 1999 study shows that the means of the

two reading conditions in both experiments were very close; that is, the difference between them
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was very slight, especially when we realize that the maximum score was 10: M 7.20 with SD
1.70 for the vowelized condition and M 6.10 with SD 2.22 for the unvowelized condition. In the
second experiment, the means were M 6.34 with SD 1.58 for the vowelized condition and M 5.46
with 2.00 SD for the unvowelized condition with a maximum score of 7. Note that the
measurement scale involved one point for each correct response, with an ultimate score of 10/7
points.

Abu-Rabia (2001& 1999) used the multiple-choice test for measuring comprehension, a
test which has received criticism, e.g., that it is text-independent (Bernhardt, 1991) and that
guessing is possible in this type of test. Furthermore, attributing comprehension to the
representation of the short vowels is questionable since Abu-Rabia’s studies included the
‘strengthening’ (represented by the shaddah sign, - ) as part of the short vowels signs where in
fact, the strengthening marking, shaddah, is different marking that when represented with a
grapheme indicates that this grapheme is doubled (geminated). Thus, the representation of the
short vowels was not scientifically and experimentally manipulated to the degree that the
extraneous variables were controlled.

Bowing to these realities and incorporating, in addition to the multiple-choice test, a
better indicator of readers’ performance, that is, retelling (recall) different results may be found.
As Lipson and Wixson (1997) put it:

[A]rmed with a representation of the important elements of a particular

text, it is possible to elicit recalls and assess lengthy selections with high

levels of reliability ... Retelling [procedures] can add immeasurably to our

understanding of readers’ comprehension because they allow us to get a

view of the quantity, quality, and organization of information construct

during reading. (pp. 283-284)

Further, the representation of short vowels needs to be manipulated. That is, to differentiate

between full consonants representation and full morphological short vowels representation was
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necessary in order for the current study to exclude confounding effects of other diacritics (other
than short vowels, e.g., shaddah, case-ending markings, and skun) and in order to determine the
role of short vowels in comprehension, and further, in reading accuracy.

Therefore, the position this study takes is that although short vowels have an effect on
word accuracy, and although this effect is gradually matched to the frequency level as presented
by the two expository texts that reflect both high- and low-frequency vocabulary texts included
in this study, the short vowels have no effect on the adult students’ comprehension no matter
what type of texts they read.

Further, in terms of reading accuracy, the current study predicts that a positive and
significant correlation between the comprehension results and the reading results will be found
when the Arabic readers read unvowelized texts that have a high-frequency vocabulary;
however, when reading unvowelized texts that have a low-frequency vocabulary, a positive
significant correlation may not be found. On the other hand, when reading vowelized texts
despite the frequency of the vocabulary, the correlation between the comprehension results and
the reading accuracy results will be positively significant.

In terms of context effect on skilled readers, Abu-Rabia’s (1995) study revealed that
contrary to the reading process of Latin alphabet languages, skilled readers in Arabic rely heavily
on context to compensate for the missing short vowels in the script. His study was based on the
fact that basic verbal sentences represent the majority of sentence types in Arabic.

Abu-Rabia’s (1995) conclusion contradicts solid findings obtained from studies
conducted on Latin orthographies. That is, automaticity in word recognition is required as a first
stage in reading, and insufficient word recognition leads the poor reader to rely on context

(Stanovich & West, 1987; Perfetti & Roth, 1981; Stanovich, 1980). These Latin-based
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orthographies share with Arabic the depth of the orthography when the short vowels are not
presented and the transparency of the orthography when the short vowels are presented. In fact,
not just the short vowels, but both the short vowels and the diacritics must be included in
combination for a transparent orthography to be formed. That is, adding only short vowels can
be redundant. To illustrate, the provision of short vowels to a word such as, "4lle ": ¢ female
scholar,” does not contribute any more information beyond the information conveyed by the
consonant string. That is, either way, vowelized or not vowelized, the word will have one legal
reading. Further, for a word such as, "s >3 ": © a female carpenter,” adding the short vowels to it,
" a3 ": ¢ a female carpenter,” does not contribute any more information beyond the information
conveyed by the consonant string; only one legal reading is accepted. In fact, when removing
the diacritic, shaddah, ¢ ~ °, strengthening, from the word, "s_s3 ": ¢ a female carpenter,” an
ambiguity may arise regarding whether the writer meant a gerund or a job (in terms of saying the
word, but not in terms of recognition; both words have the same meaning which is based on the
same root) That is, in the absence of the diacritic, shaddah from a word such as, " 33" the
root, & & U, in both spoken and written Arabic, is, as Frost and Bentin put it for Hebrew, “the
most important determinant of meaning” which would “usually specifies a constrained semantic
field that constitutes the basic information regarding the meaning of the word” (Frost & Bentin’s
comments on the root in Hebrew, 1992b, p. 39).

This ambiguity can be resolved by adding only one short vowel, and that is, fatha, < °
So, adding other short vowels to the word, 3,3, will add no more information beyond the
information conveyed by the consonant string; they become redundant. However, for a word

such as, "_Je ": ‘a common masculine name, adding the diacritic, shaddah, ¢ ~ ’°, by itself or in

combination with short vowels adds no more information to the consonant string; the presented
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consonants are sufficient for saying it correctly and recognizing it. In fact, resolving an
ambiguity can be achieved by adding a short vowel only or a diacritic only such as, shaddah or
skun. For example, adding one short vowel to the first consonant of a verb is enough to indicate
that this verb is a passive voice and not an active voice. In fact, with the absence of short vowels
and shaddah, other constraints come from the immediate adjoining word, or from the affixation
clues in the word. Adding only the case-ending marking signs to the last consonant will
constrain its multiple readings; that is to say, the constraint will specify that this word should be
read as a noun and not as a verb or vice versa. In general, the facilitation of those constraints
will always be recognized in terms of pronouncing the words and not in terms of accessing
meaning. As was presented earlier, this facilitation can be attributed to the morphological
characteristic of words in Arabic: the trilateral/quadrilateral-root model of Arabic word (Abu-
Rabia, 2002).

Some Latin orthographies share with Arabic the characteristic of affixation, e.g., Spanish.
Thus, this current study goes against Abu-Rabia’s (1995 & 1997b) findings and claims that the
basic verbal sentence type used to test the effect of context in reading Arabic is misleading. It is
misleading because this type of sentence starts with the basic verb which is homographic.
Arabic sentences are verbal and verbless (Fassi, 1993). The author used sentences that begin
with basic verbs and propositions that had what Frazier (1987) called, “the multiple
subcategorization frames”; the reader who reads a sentence that starts with items from this
category will be, necessarily, garden-pathed. In such a “Garden Path” phenomenon, even the
skilled reader, in Latin alphabetic languages, such as English, will need to rely heavily on
context to comprehend the sentence and to recognize the words. In fact, in English the reader

may need context for both to pronounce some words and to comprehend their meanings. In
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Arabic, on the other hand, the claim is that context will help in saying the right form of the
sentence initial which is a heterophonic homograph that has more than one legal form or reading.
For convenience, for the case of Arabic, homograph will mean heterophonic homograph.
However, context will not help in recognizing the initial homograph in the sentence, neither will
it help in comprehending the sentence. That is, the Arab reader does not need to regress and
reanalyze the sentence in order to understand the sentence because of the unique morphological
aspect of Arabic. Affixation and root-based language will help the reader to activate the
common meaning among the activation frames of the initial word, a process that will not face the
criticism it received in English, due to the fact that activating multiple representations in Arabic
is very often of the same core meaning. Thus, only one general core meaning that all forms of
the word share will be activated, a process that may not require the load that targeted the
multiple-activation hypothesis. However, those assumptions need more investigation.

The Modern Arabic Language permits flexible sentence order: the Modern Arabic
sentence starts with either verb or noun and there is no preference for one over the other. Indeed,
although Classical Arabic and Modern Standard Arabic use both word orders (V+S+ 0O & S +
V + O) based on stylistic variations; and although the VSO is the basic word order in Classical
Arabic, Modern Standard Arabic (MSA) on the surface permits all variations: VSO, SVO, VOS,
and OVS (Mohammad, 2000). The dominant word order in Classical Arabic is V + S + O,
while, to some linguists, S + V + O is the dominant word order in Modern Standard Arabic
(Watson, 2000; Emonds, 1980; Borer & Tuller 1985, cited in Mohammed, 2000).

Thus, a representative selection of sentences should be not only of the basic-verb type in
particular, that is, V-initial sentences, or of the prepositional sentence type, that is, P-initial

sentences (as is the type of sentences chosen by Abu-Rabia, (1995), or homographic words in
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both situations, but of all types that Arabic allows. Therefore, the current study predicts that
with the representative sentence types or orders that Arabic allows, Arab readers, particularly the
skilled readers, even with the absence of the short vowels or diacritics, do not need context to
recognize the words within any type of sentence. It makes no difference whether the sentence
starts with a homograph or non-homograph due to the affixation feature of Arabic morphology
and the fact that not every word in Arabic is homographic. Therefore, claiming that the Arab
reader needs to read the sentence in order for him or her to understand the sentence is not
supported logically because the sentence in Arabic could start with a homographic word as well
as with a non-homographic word. The sentence in Arabic could start with an affixated word as
well as with a non-affixated word. On the other hand, in the case that the sentence starts with a
homographic word, the Arab reader still can exploit his/her morphological knowledge of word
occurrence frequency in a sentence, the spelling patterning of the words in Arabic, and the
logical relation between the words in a sentence. However, in the absence of context, and within
a special type of sentence, the less skilled and even the highly skilled readers will need context to
activate the right form of the initial homograph in the first place. Thus, skilled readers always
need the context for the unvowelized homographic initials that turn the structure of a sentence
into a garden-pathed structure. In fact, this recognition should be viewed always in terms of
pronunciation and not in terms of accessing the lexical meaning of these initial homographs. The
position this paper is taking is that with incorporating every possible type of sentence that Arabic
allows and by presenting the possible type of these initial words a sentence may take, the
findings of Abu-Rabia (1995) can be put in a different context and given legitimacy for only a
special type of words. The predictions of the current study are that context plays a helpful and a

compensatory role in the recognition of homographic words (particularly pronunciation or

61



naming). Thus, when a sentence is tested for comprehension or meaning, it will not matter if the
sentence is vowelized or not. In fact, by using the moving window approach rather than the
cumulative one, the participants’ comprehension will not be affected whether they read the
vowelized, vowelized with shaddah or the unvowelized forms of the sentences. Further, their
comprehension will not be affected when reading a sentence of garden-path structure versus a
sentence of non-garden-path structure. By having the space distance between the initial of the
sentence in the garden-path sentence (e.g., the subject) and the disambiguating region (e.g.,
predicate) virtually close (3-5 words), their comprehension unlike reading time should not be
affected. Arab readers will exploit their knowledge of Arabic morphology in the process of
integrating the words of the sentence. This indifference can be attributed to the fact that Arabic
morphology is ‘Agglutinative’ (and, fusional, too). That is, the affixes or bound morphemes are
attached to the stem in which analyzing the form of the verb into its stem and suffix is
transparent rather than difficult.

In addition, Arab readers exploit their knowledge of the trilateral/quadrilateral-root
model in Arabic words as well as their knowledge of morphology in reading such deep
orthography in which the words become sight words. However, when they encounter foreign or
very low-frequency words, they will be forced to use the prelexical, assemble route in order to be
able to pronounce the word, especially if its parts do not carry a clear stem; and in both cases,
they do not need context. On the other hand, their reliance on context will be heavy when the
task is to name the word, particularly when the initial word of the sentence is a basic verb (a verb
that does not have affixation) or when the morphological type of the word is fusional; that is,

“the affixes are characteristically fused with the stem” (Stewart & Vaillette, 2001).
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In terms of reading time, the garden-path sentences may take the participants more time
to read than the non-garden-path sentences, especially when the distance between the subject and
the predicate is virtually long; however, their comprehension should not be affected. For reading
words individually, unlike non-homographic words, the homographs may take more time to read.
However, it is predicted that there will be no significant difference between the speed of reading
homographic versus non-homographic words.

On the other hand, if the test is for reading accuracy, that is, saying the correct form of
the word, the current study predicts exactly what Abu-Rabia (1995-2001) proposed: context will
be essential for selecting the right form of the unvowelized word, that is, for choosing the right
decision in the first place and not holding and waiting until the region of disambiguaty is
reached. As has been explained, the current study emphasizes the difference between word
recognition and word naming and considers them to be, particularly for Arabic script, different
processes that need to be taken into account when examining the role of context in the process of
reading Arabic. Further, by employing a word naming task, it can be predicted that low-
frequency will play an essential role in the speed of word naming; low-frequency words should
take more time to process than their high-frequency counterparts.

By employing the moving window task in which the task is to read the sentence orally
word-by-word and for accuracy, it is predicted that the participants will be forced to activate all
possible readings for the initial homographs (sentence initials) in a garden-path sentence, and
later by giving the context, they will be able either to reanalyze their first reading or to keep on
reading if their initial guess was correct. However, when they read the sentence silently and for

meaning, and not for accuracy, they will not need to reanalyze their first assignment because
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very often the available forms of activation for the homographs will share the same root, and this
root will suffice for accessing the mental lexicon.

Subsequently, extra time processing could be realized in the total time it will take the
participants to read the garden-path sentences compared with the non-garden-path counterparts.
However, for the non-garden-path sentences, although the context will not play any role in
choosing the right reading for the initial HF word in both the vowelized and nonvowelized
sentence (initials), its role will be additive for recognizing low-frequency words that are
presented unvowelized. This claim can be tested by employing the word naming task for the
overall time it takes to name low-frequency words versus high-frequency counterparts under
both conditions: plain and vowelized-plus-shaddah. However, with presenting the short vowels,
context plays no role in word recognition (accessing the mental lexicon), particularly for high-
frequency words. It also plays no role in naming or recognizing words that are non-homographic
and of high frequency. However, with low-frequency homographs, context may play an additive
role. That is, in addition to context which is not enough for word recognition (naming), short
vowels and shaddah will be essential under such circumstances.

In conclusion, short vowels by themselves, diacritics by themselves, both short vowels
and shaddah, or context, will play no role in recognizing or naming non-homographs. However,
context or the right short vowels and diacritics will play a major role in choosing the right form
of a homographic word. In general, the current study will attempt to investigate directly the role
of short vowels in comprehension and word recognition. Since diacritics, shaddah and skun
were implicated in such a role, as was explained earlier, a combination of short vowels and

shaddah also will be examined.
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However, for understanding the role of context in reading Arabic, particularly individual
words, differentiating between word recognition and word naming will be necessary. This
differentiation was not given serious attention in the previous studies of Abu-Rabia (1995-2001)
which consequently made an overstatement in claiming that once print is presented unvowelized
(plain), every word will be homographic. As will be explained later in Experiment 3, the
possibility of classifying Arabic words into homographic versus non-homographic was achieved.
Thus, reinterpreting the findings of Abu-Rabia (1995-2001) by putting them in the right context
will be sufficient for understanding the role of context in reading Arabic. Therefore, in addition
to Abu-Rabia’s findings (1994-2001) on the role of context in reading Arabic, a critique that is
based on a logical analysis of Arabic word form, the reading accuracy task as will be employed
in Experiment 1, and the findings from the word naming task that will be conducted, can in
combination be sufficient information to use for understanding the role of context in reading
Arabic.

This critique of previous studies has shown that the role of short vowels was implicated
with other diacritics as well as with other factors, such as word frequency, homography, and
garden-path structure. Accordingly, the implication of short vowels with those factors will lead
to examination of their role at each stage of the reading process: word, sentence, and text.
Therefore, three categories of questions and hypotheses were constructed that were concerned

with each level of the reading process: text, sentence, and word.
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2.2. RESEARCH QUESTIONS AND HYPOTHESES

2.2.1.  Text Reading Level

Silent Reading Task

I. Do short vowels play a role in the reading process (comprehension and reading accuracy) of
skilled adult Arab readers?

a. Is there a significant difference in the reading comprehension of skilled adult Arab readers
when reading a vowelized text versus an unvowelized text?

Alternative' Hypothesis la: “There is no significant difference in the reading comprehension of
skilled adult Arab readers when reading a vowelized” versus an unvowelized text.”

b. Is there a significant difference in the reading comprehension of skilled adult Arab readers
when reading a high-frequency text versus a low-frequency text?

Alternative Hypothesis 1b: “There is no significant difference in the reading comprehension of
skilled adult Arab readers when reading a high-frequency text versus a low-frequency text.”

c. Is there a significant difference in the reading time of skilled adult Arab readers when reading
a high-frequency text versus a low-frequency text?

Alternative hypothesis cl: “There is no significant difference in the reading time of skilled adult
Arab readers when reading a high-frequency text versus a low-frequency text and that should hold
regardless of whether the text is plain or not.”

Rationale

The insignificant difference would be justified by the assumption that only a small rate of low-
frequency words that does not exceed 25 percent was included. Previous study that replaced a
25 percent of the high-frequency words with low-frequency counterparts did not affect the fifth
graders’ comprehension (Ryder & Hughes, 1985).

d. Is there a significant difference in the reading time of skilled adult Arab readers when reading
silently a vowelized text versus an unvowelized text?

Alternative hypothesis d1: “There is no significant difference in the reading time of skilled adult
Arab readers when reading silently a vowelized text versus an unvowelized text.”

Rationale

The insignificant difference would be justified by the assumption that the presentation of short
vowels and shaddah do not necessarily contribute more information to the representation of
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consonants. Arab readers would exploit their knowledge of their language morphology for

lexical access, e.g., the trilateral/quadrilateral-root model of words.

Oral Reading Task

e. Is there a significant difference in the reading accuracy of skilled adult Arab readers when

reading a vowelized versus an unvowelized text?

Alternative Hypothesis lel: “There is a significant difference in the reading accuracy of skilled
adult Arab readers when reading a vowelized versus an unvowelized text in favor of the vowelized text and

for the low-frequency text.”

Alternative Hypothesis 1e2: “Vowelizing a low-frequency text would make a difference in the
reading accuracy of skilled adult Arab readers when reading a vowelized versus an unvowelized low-

frequency text.”

Rationale

The significant difference would be justified by the assumption that in reading a discourse, Arab
readers would exploit their knowledge of their language morphology for lexical access, e.g., the
trilateral/quadrilateral-root model of words; further, they would exploit context for choosing the
right form of the homographic words (naming/pronunciation), particularly the ones that do not
lead to garden-path sentences; very often, the adjoining-word would provide the context for
those types of homographs. Note that the target population is skilled adult Arab readers as
represented by graduate/postgraduate students. However, once the text is of low frequency and

presented plain, a double additive cost would be expected.

f. Is there a significant difference in the reading accuracy of skilled adult Arab readers when

reading a high-frequency text versus a low-frequency text?

Alternative Hypothesis 1f: “There is a significant difference in the reading accuracy of skilled
adult Arab readers when reading orally a plain high-frequency text versus a plain low-frequency text in

favor of the high-frequency text which should have few miscues.”

g. Is there a significant difference in the reading time of skilled adult Arab readers when reading

orally a vowelized versus an unvowelized text?

Alternative Hypothesis 1g: “There is a significant difference in the reading time of skilled adult
Arab readers when reading orally a vowelized versus an unvowelized text in favor of the vowelized text

that would take less time to process.”

Stating the hypothesis to be ‘alternative hypothesis’ means that the researcher has his own prediction. However, if the

hypothesis is not given the adjective, ‘alternative,’ this means that the researcher has no prediction about the effect.
2. Vowelized means short vowels-plus-shaddah.
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Rationale

The significant difference would be justified by the assumption that, in the oral task, presenting
short vowels and shaddah would contribute necessary information to the representation of
consonants, and subsequently should help Arabic readers in the first place in selecting the
appropriate form of the homographs.

h. Is there a significant difference in the reading time of skilled adult Arab readers when reading
orally a high-frequency versus a low-frequency text?

Alternative Hypothesis 1h: “There is a significant difference in the reading time of skilled adult
Arab readers when reading orally a high-frequency versus a low-frequency plain text in favor of the high-
frequency that would take less time to process.”

Rationale

The significant difference would be justified by the assumption that the effect of low-frequency
is additive. That is, by presenting the two texts (HF vs. LF) without short vowels and shaddah,
Arab readers still can exploit their knowledge of morphology and context in minimizing the
word neighboring size of the homographs. However, being of low-frequency, the homographs
would consume a little bit more time for mental access compared with their counterpart high-
frequency homographs.

2.2.2. Sentence Reading level: Questions and Hypotheses

Homograph/Non-Homograph Variable

II. Does a homographic-initial of a sentence affect the reading process (comprehension and
reading time) of skilled adult Arab readers?

i. Is there a significant difference in the reading comprehension of skilled adult Arab readers
when reading sentences with homographic initials versus sentences with non-homographic
initials?

Alternative hypothesis 1i: “There is no significant difference in the reading comprehension of
skilled adult Arab readers when reading sentences with homographic initials versus sentences with non-
homographic initials regardless of the reading condition representation.”

j. Is there a significant difference in the reading time of skilled adult Arab readers when reading
sentences with homographic initials versus sentences with non-homographic initials?

Alternative hypothesis 1j: “There is a significant difference in the reading time of skilled adult
Arab readers when reading plain sentences with homographic initials versus plain sentences with non-
homographic initials in favor the sentences with the non-homographic initials which should take less time
to read.”

68



Garden-path Variable

II. Do short vowels play a role in the reading process (comprehension and reading time) of
skilled adult Arab readers when reading garden-path sentences versus non-garden-path
sentences?

k. Is there a significant difference in the reading comprehension of skilled adult Arab readers
when reading garden-path sentences versus non-garden-path sentences?

Alternative Hypothesis 1k: “There is no significant difference in the reading comprehension of
skilled adult Arab readers when reading garden-path sentences versus non-garden-path sentences.”

1. Is there a significant difference in the reading time of skilled adult Arab readers when reading
garden-path sentences versus non-garden-path sentences?

Alternative Hypothesis 11: “There is a significant difference in the reading time of skilled adult
Arab readers when reading garden-path sentences versus non-garden-path sentences in favor of the non-
garden-path sentences which should take less time to process.”

Rationale

The extra reading time can be interpreted on the basis of the implicit “checking process” that
operates with a delay cost, or on the basis of the processing load in the ambiguous region that
was demonstrated by several studies that employed different techniques: eye-tracking studies
(Ferreira & Henderson, 1990, Experiment 1), first fixation data (Frazier & Rayner, 1982), and
self-paced reading tasks (Mitchell, Corley & Garnham, 1992, Experiment 1) (cited in Mitchell,
1994), as well as the self-paced reading task of Experiment 1 of the current study.

Reading condition Variable

II. Do short vowels play a role in the reading process (comprehension and reading time) of
skilled adult Arab readers?

m. Is there a significant difference in the reading comprehension of skilled adult Arab readers
when reading vowelized versus unvowelized sentences?

Alternative Hypothesis 1m: “There is no significant difference in the reading comprehension of
skilled adult Arab readers when reading vowelized versus unvowelized sentences.”

Rationale

The insignificant difference would be justified by the assumption that the presentation of short
vowels and shaddah do not necessarily contribute more information to the representation of
consonants. Arab readers would exploit their knowledge of their language morphology for

lexical access, e.g., the trilateral/quadrilateral-root model of words.

n. Is there a significant difference in the reading time of skilled adult Arab readers when reading
vowelized versus unvowelized sentences?
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Alternative Hypothesis 1n: “There is a significant difference in the reading time of skilled adult
Arab readers when reading vowelized versus unvowelized sentences in favor of the vowelized sentences
(short vowels and shaddah) which would take less time to process.”

Rationale

The significant difference would be justified by the assumption that providing the homographs
with short vowels and shaddah would contribute necessary information to the representation of
consonants which should help Arabic readers in selecting the appropriate form of the

homographs in the first place, and subsequently speed the reading process.

Interaction between homograph and reading condition

II. Is there an interaction between the homograph/non-homograph variable and the reading
condition representation on both dependent variables: reading time and comprehension for
skilled adult Arab readers?

o. Is there an interaction between the homograph/non-homograph variable and reading
condition representation on the comprehension of skilled adult Arab readers?

Alternative hypothesis 1lo: “There is no significant interaction between homograph/non-
homograph and reading condition representation on the comprehension of skilled adult Arab readers.”

p- Is there an interaction between the homograph/non-homograph variable and reading
condition representation on the reading time process of skilled adult Arab readers?

Null hypothesis 1p: “There is no significant interaction between the —homograph/non-homograph
variable and reading condition representation on the reading time process of skilled adult Arab readers.”

Reading condition of minimal representation

II. Do the diacritic skun, and case-ending markings play any role in the reading process of
garden-path sentences: reading time and comprehension for skilled adult Arab readers?

q. Is there a significant effect for the diacritic, skun in the reading comprehension of skilled adult
Arab readers when reading garden-path sentences?

Alternative hypothesis 1q: “There is no significant effect for the diacritic, skun on the
comprehension of skilled adult Arab readers when reading a garden-path sentence whose initial word is
provided with skun versus a garden-path sentence whose initial word is not provided with skun.”

r. Is there a significant effect for the diacritic, skun in the reading time process of skilled adult
Arab readers when reading garden-path sentences?

Alternative Hypothesis 1r: “There is a significant effect for the diacritic, skun on the reading time
process of skilled adult Arab readers when reading a garden-path sentence whose initial word is provided
with skun versus a garden-path sentence whose word initial is not provided with skun, and this will be in
favor of the garden-path sentence that is provided with skun which should take less time to read.”
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Rationale

The significant difference would be justified by the assumption that providing the homographs
with the diacritic, skun would contribute necessary information to the representation of
consonants which should help Arabic readers in selecting the appropriate form of the
homographs in the first place, and subsequently speed the reading process.

s. Is there a significant effect for the case-ending marking in the reading comprehension of
skilled adult Arab readers when reading garden-path sentences?

Alternative hypothesis 1s: “There is no significant effect for the case-ending marking on the
comprehension of skilled adult Arab readers when reading a garden-path sentence whose initial word
is provided with a case-ending marking versus a garden-path sentence whose initial word is not
provided with a case-ending marking.”

t. Is there a significant effect for the case-ending marking in the reading time process of skilled
adult Arab readers when reading garden-path sentences?

Alternative Hypothesis 1t: “There is a significant effect for the case-ending marking on the reading
time process of skilled adult Arab readers when reading a garden-path sentence whose initial word is
provided with a case-ending marking versus a garden-path sentence whose initial word is not provided
with a case-ending marking, and this will be in favor of the garden-path sentence that is provided with
a case-ending marking which should take less time to read.”

Rationale

The significant difference would be justified by the assumption that providing the homographs
with a case-ending marking would contribute necessary information to the representation of
consonants which should help Arabic readers in selecting the appropriate form of the
homographs in the first place and subsequently speed the reading process.

2.2.3.  Word Reading level: Questions and Hypotheses

ITII. What role do short vowels play in the reading process of individual words for skilled adult
Arab readers?

u. Is there any significant difference in the reading time latency for skilled adult Arab readers
when reading homographic versus non-homographic words?

Alternative hypothesis 1u: “There is no significant difference in the speed of word recognition of
skilled adult Arab readers when reading a homographic versus a non-homographic word.”

v. Do short vowels produce a significant difference in the speed of word recognition for skilled
adult Arab readers when reading vowelized versus unvowelized words?

Alternative hypothesis 1v: “Vowelizing the word makes no significant difference in the speed of
word recognition (RT) for skilled adult Arab readers when reading a vowelized versus unvowelized word.”
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Alternative hypothesis 2v: “Vowelizing the word slows the speed of word recognition (RT) for
skilled adult Arab readers when reading a vowelized versus unvowelized word, and this holds regardless of
whether the word is a homograph or non-homograph.”

w. Is there any significant difference in the reading time latency of skilled adult Arab readers
when reading high-frequency words versus low-frequency words?

Alternative hypothesis 1w: “Low-frequency words take more time to process than their high-
frequency counterparts.”

X. Is there any significant difference in the reading time latency of affixated words versus non-
affixated words?

Alternative hypothesis 1x: “Affixated words should take more time to process than their non-
affixated counterparts.”
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3. CHAPTER THREE: METHODOLOGY

Overview

The general purpose of this study was to investigate the role of short vowels and context in the
process of reading Arabic: specifically reading comprehension and reading accuracy. Because
the diacritic, shaddah was implicated in such a role, it was necessary to manipulate both short
vowels and shaddah in order to isolate the role of short vowels. For this reason, the role of short
vowels both in themselves and in combination with shaddah was examined.

As was laid out earlier, the implication of short vowels with other diacritics as well as
with other factors such as word frequency, homograph, and garden-path structure led to
examination of the role of short vowels within each stage of the reading process: text, sentence,
and word and hence to construction of three categories of questions and hypotheses over each
stage of the reading process - text, sentence, and word.

Based on the concerns and questions this study attempted to explore, investigating the
role of short vowels within each level of the reading process became necessary in order to detect
the role of short vowels at each level of the reading process, and thus, to either support or update
the previous models. Owing to the nature of this purpose, three experiments were designed and
conducted separately for testing the hypotheses of the study. In Experiment 1, the effect of short
vowels per se, and in combination with shaddah on reading comprehension and reading accuracy
of skilled readers was examined. Further, the effect of short vowels and shaddah in correlation
with word frequency in the text was also investigated. Accordingly, there were two tasks within

Experiment I: reading comprehension and reading accuracy.
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In Experiment 2, there were five areas of concern to be investigated by employing the
moving window technique. In the first area, the focus was on the effect of homographic/non-
homographic initial word of a sentence on the reading process of adult Arab readers: reading
time and reading comprehension product (from now on, initial will mean initial word). The
second concern was the role of short vowels-plus-shaddah in correlation with the homograph
variable- homographic/non-homographic- on the reading process of Arab adult readers: reading
time and reading comprehension product (for the purpose of the current study, reading
comprehension and reading comprehension product are used interchangeably). The third
concern was the effect of garden-path structure on the reading time and reading comprehension
of adult Arab readers. The fourth concern was the role of economical representation of the
diacritic, skun, and case-ending markings in resolving garden-path ambiguity as examined in
terms of reading comprehension and reading time. Finally, the fifth concern was the effect of the
mistaken representation of short vowels-plus-shaddah on adult Arabs’ reading process: reading
time and comprehension while reading sentences of homographic and non-homographic initials
was assessed for control purposes.

In Experiment 3, by using the word naming method, the study attempted to investigate
the effects of short vowels per se and in combination with shaddah on the speed (reading time
latency; RT) of word recognition of adult Arab skilled readers while reading a pool of isolated
words: homographs and non-homographs. The purpose of this test was to help examine whether
the absence of short vowels/shaddah and context hindered word recognition as measured by the
speed of reading naming. In addition, the effect of word frequency by itself and in correlation
with short vowels-plus-shaddah representation on the speed of word recognition was examined,

as was the effect of word frequency in correlation with the homographic/non-homographic
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variable. The isolated words matched the initial words of the moving window task sentences for
all variables and virtually represented all the possible forms the initial word of an Arabic
sentence might take.

However, due to the nature of Arabic morphology, the segregability of short vowels and
diacritics from script, and the nature of Arabic affixation as was explained in detail in the
previous chapters, the role of context was examined particularly in light of the reading accuracy
task (the qualitative part in Experiment 1) and in light of the word naming task. That is, by
designing an oral reading task where the participants read a connected text that included
sentences with both homographic and non-homographic initials, the claim for the inevitable role
of context in reading Arabic was assessed qualitatively. The claim that Arab readers, including
highly skilled readers, need context in order to figure out the meaning of a sentence with a
homographic initial was challenged by the current study’s claim of the constrained role of
context. By having sentences with both homographic initials that garden-path the reader and
homographic initials that do not garden-path the reader in a connected text, the proposed claim
for the constrained role of context (rather than an overall role) in the Arabic reading process was
assessed. Hence, the participants were assessed qualitatively while they were approaching those
types of sentences.

The qualitative content analysis of Arabic words was also used in assessing the
constrained role of context in Arabic. Thus, the findings from the reading accuracy task in
Experiment 1 and word naming task in Experiment 2, and further, the analytic investigation of
the word form in Arabic (Materials section in Experiment 3) were employed in discussing the

role of context in the reading process of Arabic.
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In this chapter, each experiment is presented separately and consecutively, including its
methodology, statistical analysis, and discussion. First, the sections on each experiment begin
with its methodological elements along with justification and rationale for each element in those
experiments: Participants, Materials, Measures, Data Collection, Designs and Analysis, and
Procedures. The results of the statistical analysis of the collected data of that experiment is
presented, followed by discussion of these data. The chapter concludes with a general discussion
of the findings of all three experiments, taken together. Concerning the qualitative parts about
the observations and the analysis of miscues from both, the reading accuracy task and the
running record data of Experiments 1 and 3, respectively, two exclusive sections within those
two experiments were constructed to present the descriptive analyses of those observations and
their discussions.

An exclusive narrative section with a data-supported claim regarding the role of context

in reading Arabic was dealt with exclusively in the general discussion section.
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3.1. EXPERIMENT 1: TEXT LEVEL

(Silent/Oral Text Reading)

3.1.1. Method

3.1.1.1.  Participants

One hundred and four native middle class Arabic speakers, aged 19 to 40, voluntarily
participated in this study. These participants, who were pursuing their graduate and
undergraduate studies, lived temporarily in Pittsburgh and Indiana, Pennsylvania, and in
Morgantown, West Virginia. Upon completion of the study they were offered $ 7.50 as a
compensation for their participation. None of them had ever participated in a similar study and

all of them had normal or corrected-to-normal vision.

Choosing this population was based on three assumptions. First, the effects of
vowelization differ according to a reader’s skill. College students were selected to represent
highly skilled readers on the assumption that due to their educational level (graduate and
undergraduate) they had mastered the reading skill and were accomplished at reading whole
texts. To confirm this skill level, the study adopted a post-criterion technique, enforced in the
first session, in order to exclude any participant whose reading did not indicate reading fluency
and thus be able to look for a substitute for that participant. Adopting this technique, that is,
post-criteria rather than pre-criteria was necessary because of the shortage of eligible participants
and the difficulty of access to native Arabic speakers. This post-criterion approach was
conducted in the first session of the experiment while the participants were reading the short

texts for reading accuracy. In this task, the participants were asked to read a short text orally in
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each session that reflected both reading condition and word frequency. Although the participants
did not read the same text in terms of vowelization and shaddah, miscues were assessed while
taking into account the reading condition the participant belonged to. Therefore, the participants
who made errors that did not reflect reading skill deficiency (that is, miscues) were included in
the study. However, the miscues that were related to poor reading skill (that is, errors) were
taken into account as a judgmental criterion for excluding a participant from the study. Thus, the
participants who made errors, and not misuses, that revealed reading insufficiency were excluded
from the data analysis and subsequently from the study (see Instrumentation section). Each
word read correctly gained one point and 232 points were the highest possible score. If a
participant scored 90 percent or more he/she was included in the study; otherwise, the participant
was excluded. No participant was excluded for his/her poor reading skill.

Adopting the post-criterion technique was necessary due to the shortage and difficult
accessibility of native Arabic speakers. For example, the experiment needed at least 15-20
participants for each reading condition in order to give the test statistical validity. This totaled
75-100 participants. Another factor which forced the use of this technique was the nature of the
experiment. It was to be conducted in two settings that were 10-14 days apart, a procedure
which would probably increase the dropout rate. Accordingly, the participants were post-tested
on their Arabic language and reading proficiency in the first session of the experiment in order to
exclude any participant who did not meet the stated criteria.

The second assumption was that the effects of vowelization vary according to the type of
Arabic orthography to which readers are exposed. College students and adults in general have
had considerable exposure to deep orthography in which texts very often are devoid of short

vowels.
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Finally, choosing this population was based on the fact that adult readers would help in
building a model of how Arab readers would process a print, e.g., a text. Such a model would
help in recognizing the weaknesses and strengths of previous efforts to model and explain Arabic

reading.

3.1.1.2. Materials

Two long and two short expository Arabic texts served as the experiment materials for
Experiment 1. The two long texts, one for high frequency (HF) and one for low frequency (LF),
were used for the comprehension assessment; the two short ones, also one each for HF and LF,
respectively, were used for assessing the reading accuracy test (APPENDIX D). There were two
reasons for selecting the informative type of text. First, it represented the actual language to
which native Arabic participants had been exposed. Second, controlling extraneous variables
that might affect the results of the study could be achieved with this type of writing. In fact,
Arabs are exposed simultaneously to four types of writing: Koranic, narrative, poetic, and
informative. These types of writing are the actual texts Arabs encounter in their everyday use.

However, because isolating extraneous variables that might confound the results of the
study was essential in experimental research, the type of writing selected for this study was
expository; the Koranic text is so familiar to Arabs in their daily lives (Kristeva, 1989) that it
might confound the dependent variables of this study. For the poetic text, controlling the word
frequency and analyzing the textual units of this text in order to measure comprehension might
not be sensitive because the poetic text depends on rhythmic scales and it “contain[s] a high
percentage of low frequency words” (Abu-Rabia, 1998, p. 115) in order to meet the paradigm of

expectation in which poets emulate the old Arabic poetry style that includes a stale, hackneyed
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vocabulary. On the other hand, by using narrative texts, the recall procedure might confound the
scheme of the narrative.

For these reasons, the type of writing selected was expository, a type that contains high
frequency words in a great proportion of everyday writing. However, different proportions of
word frequency were used as a “simple index” of the material difficulty, particularly in word
reading accuracy (Koriat, 1985). Further, the word frequency effect was found to be “implicated
in the search model’s account of the ambiguity effect” (Underwood & Batt, 1996, p. 67),
therefore, word frequency could also implicate the account of short vowel effect. For this
reason, building this effect into the study design was necessary.

The types of passages selected for this experiment had to reflect sequentially two levels
of difficulty. The first passage was designed to be of high frequency vocabulary (HF) and the
second to reflect a low frequency vocabulary (LF). For achieving frequency difference between
texts, a survey was constructed. In it, the words that were found to be common among those
reports were considered to be HF, and their LF counterparts were searched for in books that
attempted to track and judge words in terms of frequency. Abdu’s The Common Words in
Arabic (1979) was used for this purpose. This book tried to introduce the most common 3000
words and therefore, the suggested low-frequency words for this experiment could not be among
those 3,000, or at least would only be among the least frequently used words in this index (e.g.,
words that have a frequency of 29 or 28).

A group of LF and HF words were matched in pairs and introduced to a group of seven
persons: two Arabic experts and five graduate students, to judge their frequency. Only the pairs
whose frequency this group agreed on in terms of high versus low were included. The survey

went through several modifications and revisions before it is verified and conducted. The rate of
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the low-frequency words did not exceed 25 percent of the words in the passages designed as low
frequency.

Four criteria were used to select the expository texts for the study: readability, familiarity,
novelty, and length. Despite the fact that college students are at a high academic level, a team of
Arabic experts was consulted regarding the suitable difficulty level of the passages by rating
them on a three-point scale: easy, right level of difficulty, difficult. They were also asked to
detect any unprecedented or passé words in the passages, and to assess for any unfamiliar or
exotic structure.

For familiarity and to insure that the themes of the materials were familiar to the
participants, a team of Arabic experts, graduate students and high school Arabic teachers was
consulted to judge the familiarity of the passages’ themes, by rating them on a three-point scale:
unfamiliar, less familiar, familiar.

For novelty, the passages were first constructed by the researcher and then they were
read, assessed and changed under advisement. In fact, the long texts were constructed from
scratch, although the short ones were in part extracted from a number of reports that were
broadcast in online newspapers. That is, a variety of reports were read by the researcher and
then one that closely resembled the type of reports that would be published in such website
newspapers was made up; thus, the process of intertextuality in making up this passage could be
detected from the surface of the passage (its wordings) and tracked down to the five reports that
the researcher consulted most. This process of constructing the passages went through intensive
review and modification. Further, the process helped the researcher to get a sense of the
common words in such reports, and later, to design a survey for judging their frequency. In it,

the words that were found to be common among these reports were considered to be of HF, and
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their LF counterparts were searched for in books that attempted to track and judge words in
terms of frequency, as mentioned earlier.

However, since the experiment was attempting to measure the effect of short vowels per
se, word frequency per se, and short vowels and word frequency in combination, the two
passages had to be equal in each aspect (e.g., syntax difficulty, sentence length, word-
neighboring in the unvowelized condition, etc.) except in word frequency. Therefore, the
selected two passages were modified to address this concern. A matching analysis in terms of
syntax, word frequency, neighboring size of the word, sentence length, etc., between the two
passages was conducted in order to ensure the identicality of the two passages. For achieving the
equality of the two passages, the first passage was constructed and then its counterpart was made
up by a matching process. Thus, the second was matched to the first passage in all aspects,
except word frequency. The locations of the event, the pronoun names, and the identity of the
characters were replaced with other locations, pronoun names, and identities.

However, using words as a measure of length may not be the best index for text length,
owing to the density of the Arabic morphology (affixation feature of its morphology) in which
one word may contain three morphemes that can be segregated into three stand-alone separate
words. That is, the morphological type of Arabic is agglutinative (and fusional). To illustrate
this feature, the word, “Lelexiul” consists of Jexiul + 58 + & (Gl + Jae + 98 + 2) or Sl + Jae +
&, Further, controlling the number of morphemes between the texts is supported by the findings
of several studies. For example, Shimron and Sivan’s (1994) study revealed that the native
speakers of Hebrew (a language very similar to Arabic, particularly in its morphology and its
writing system principle) read English texts faster than their counterpart Hebrew translations,

despite the fact that the English texts contained about 40 percent more words. The authors
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contributed this result to the excessive affixation of Hebrew. Taft’s (1981) experiments
demonstrated that “prefix stripping occurs in word recognition and this, in turn, implies that
prefixed words are accessed through a representation of their stem” (p. 296). Finally, the results
of Badry’s (1982) study revealed that Moroccan children, aged 3 to 6, were aware of the
underlying morphological root in their spoken language and this awareness was reflected in the
production stage of their acquisition. Further, as will be presented later (table 29), the current
study found that the affixated words descriptively took longer to name, on average, than their
counterpart non-affixated words (the overall means of the RT for the affixated words, M =
753.3102 milliseconds, SD = 328.75; while for the non-affixated, M = 707.3590 milliseconds,
SD = 186.81).

These studies combined imply the necessity of adopting a method of measuring the
length of the passages on the basis of morphemes and not words. Thus, the length of the
passages was measured and equalized in terms of morphemes instead of words. In spite of these
reasons for adopting the morphemic unit in measuring the length of the passages, the words were
also controlled among the texts. In terms of length, both long and short texts were matched on
two axes: word and morpheme. Thus, the passages in the comprehension task contained 504
words and 834 morphemes, and those in the reading accuracy task contained 252 words and 415
morphemes. As can be concluded from the lengths of the passages, the short passages were half
the length of the comprehension texts. Such a relationship would helpful in comparing the
reading time between the silent and oral reading modes. Because comprehension may confound
recall, keeping the passage fairly long helps diminish the ability of recalling a text even if it was
not understood (Farr & Carey, 1986). In order to make the length of all passages identical, so as

to avoid any external validity threat such as fatigue to the results of the study, and given that
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these participants were expected to read two passages in two sessions and take two
comprehension tests, the length of the passages was adjusted so that the texts were fairly long for
the comprehension test and fairly short for the reading accuracy test.

From each passage, five versions were created in relation to vowelization. One version
was left plain, that is, it was fully unvowelized; the second version included only the diacritic,
shaddah, “strengthening;” the passage in the third version included short vowels and shaddah;
the passage was vowelized, but without shaddah, in the fourth version, that is, only short vowels
were provided; and the wrong short vowels and shaddah were provided in the fifth version. In
the last case, putting the short vowels and shaddah in the wrong positions would lead to a non-
word if the included, mistaken short vowels and shaddah were assembled. That is, the short
vowels and shaddah were deliberately put in a position that would lead to phonemic distortion
and not to graphemic distortion; unlike the short vowels and shaddah, the consonants including
their order were left intact. Adding these reading conditions was for control purposes, namely to
isolate the role of the short vowels in Arabic reading for skilled adult readers (see APPENDIX D
for the original texts and APPENDIX E for exemplars of how the orthographies for each
condition were presented in a Romanized alphabet version; only the first sentence in the High-

Frequency text were used as an exemplar).

3.1.1.3. Measures

Two dependent variables were measured in this study: comprehension and reading
accuracy. Authenticity is a concern in the assessment research paradigm but still lacks a definite
exact scoring, a matter of experiment concerning, and because comprehension can confound
recall, two types of measures were used to assess reading comprehension: the unstandardized

recall test, assessed in terms of units, and the standardized multiple-choice test, assessed in terms
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of questions and statements. Combining these two assessment procedures, recall and the
multiple-choice test could help in overcoming the deficiencies that accompany each type and

make comprehension measurement more sensitive. Lipson and Wixson (1997) elaborate:

Armed with a representation of the important elements of a particular text,

it is possible to elicit recalls and assess lengthy selections with high levels

of reliability . . . Retelling [procedures] can add immeasurably to our

understanding of readers’ comprehension because they allow us to get a

view of the quantity, quality, and organization of information constructed

during reading. (pp. 283-284)
Hence, the passages were analyzed on the basis of concepts; thus, a conceptual map that
identified relationships between major concepts in a text was created.

These concepts are then arranged hierarchically to form the first two levels

of the concept map-central purpose (s) and major ideas. Then the map is

expanded to include a third level of information-supporting ideas.

Relations between concepts are highlighted by adding relational links

specifying how the concepts are connected. (Lipson and Wixson, 1997, p.

283)
Later, these concepts were converted into meaningful units and then into propositions that were
charted on a recall protocol and judged by experts in Arabic teaching and assessment to evaluate

their richness and their content validity (see Appendices F for the Multiple-Choice tests, and G

for the Recall Propositional Analysis).

The modality of the recall was oral. Giving the recall orally made detection of the
participants’ understanding of the passage easier, based on the knowledge that the writing
process might consume the effort and attention that were needed for demonstrating their
understanding of the text (Ayari, 1998). Further, the recall assessment when given orally
allowed the examiner to provide the participants with ongoing prompts to elicit recalling of the
text they had just read. Before each reading for comprehension, the participants were given the

following script orally: you are going to read a one page article or a report; you need to read the
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passage from the beginning to the end silently, and there will be no time restriction; after you
finish, I will ask you some questions about what you read. Please, after you finish reading the
article, flip the sheet upside down to indicate to me that you finished reading the passage
(APPENDIX H).

To prevent the participant from being too selective in recalling what he/she thought was
important, two types of prompts were used in each recall session: middle prompts, especially
when the participant paused, and final prompts after he/she indicated that he/she had finished
recalling. In such situations, the participants were prompted with questions such as, “Do you
have anything to say?” or “Do you want to add something?” Generally speaking, all the prompt
questions were open-ended questions (Lipson and Wixson, 1997, p. 285).

The scoring of the recall procedure was determined after analyzing the passages and
having them judged by experts in Arabic teaching and assessment. Scoring was based on
matching the participant’s recall to the recall protocol in which one point was assigned to each
meaningful unit that matched the one in the recall protocol, and the final score was based on the
number of units that had been extracted from the passage.

In the multiple-choice tests, despite the criticism that has been leveled against them, for
example that they are text-independent (Bernhardt, 1991) and that guessing is a potential in this
type of test, the strict criteria advised for designing such tests were followed when constructing
them in order to reduce their weaknesses. Further, a group of experts in Arabic teaching and
assessment were asked to judge the content validity and the form of the questions. Furthermore,
to limit guessing, the following script was read orally to each participant before answering the
multiple-choice questions: you have 10 multiple-choice questions, and four optional responses

given for each question; you need to answer each question based on the text you just read.
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However, if you find that any of these questions are not related to the text you just read, or you
find yourself trying to guess the answer randomly, or when the sentence does not make sense to
you, you are asked to respond to such circumstances with the phrase, “I don’t know.” However,
if you find that you are hesitating between two optional items, try to make an educated guess,
that is, to see which one is close to what you have in your mind at that moment and select the
item that fits best with your mental representation (APPENDIX H).

In general, the multiple-choice questions required factual responses based on the text.
Only two questions required inferential responses that needed integration between two facts in
order to arrive at an answer. There were four alternative answers, usually statements. Each
multiple-choice test included 10 questions that were partially vowelized regardless of which
reading condition they belonged to; only the regions that could slow down the reading process
were identified and then provided with the right short vowels and diacritics. Further, each test
was constructed in accordance with the textbase comprehension models. It was hoped that
deriving the questions from a textbase level would insure that participants’ comprehension was a
product of reading the text per se; that is, a product of minimum inferences (Perfetti, 1999) and
not of a schema or background knowledge alone. Each question was assigned one point and 10
was the maximum score for the multiple-choice test.

Because one of the purposes of this study was to identify the type of miscues readers
would make when reading Arabic text, a running record during oral reading for the reading
accuracy test was adopted as an instrument for both tracking the words that had been read
correctly and incorrectly and then classifying the type of miscues the reader made; and then for
criteria selection. The running record allowed for quantitative and qualitative analyses of the

oral reading. For this purpose, the examiner held a copy of the same text for tracking the
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participant’s reading. The words that made up the passage were in a column in a chart and the
scoring was in a parallel column. Thus, each word read correctly was marked and assigned one
point with a maximum score equaling the number of words comprising each passage, that is,

242.

3.1.1.4. Data collection procedure

Several steps were taken for conducting and collecting the data in this experiment. First,
approval to conduct the study was obtained by submitting the research protocol, consent form,
testing instrument and all necessary information to the Internal Review Board for Human
Subjects at the University of Pittsburgh. The second step was to do some topographical statistics
to identify the population of adult native Arabic speakers here in Pittsburgh and in neighboring
cities: their locations, accessibility, availability, telephone numbers, and academic levels.
Another step was to determine the criterion for inclusion. That is, after the potential population
units were identified, and due to the scarcity of the targeted population units and the nature of the
experiment that required two sessions at least 10 days apart, criteria were set up for inclusion.
These criteria were: to include only native Arabs at the undergraduate or graduate academic
level; to include only native Arabs who had earned at least their High School diploma in an
Arabic country; and to include only the participants who would participate in both sessions, that
is, only those who were going to be in the United States for the month following the first date of
the experiment.

In the third step, the names of the people who agreed to participate in the experiment
were taken and given ID numbers. Later, and by using the SPSS software program, participants
were randomly assigned to five groups that met the five reading conditions. Because the

experiment’s design of the study was a between-subject, in which there were five reading
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conditions, the optimal targeted number to fill each reading condition was 15-20 in order to
fulfill the statistical validity (power) for the analysis, that is, to minimize the type II error. Due
to the difficult accessibility and the scarcity of Arab native speakers, the randomization
procedure went through three stages. In the first stage, approximately 83 Arab native speakers
were contacted. Of these, only the first 75 who agreed to participate in the study were then
divided equally among the five reading conditions. Seven participants were dropped from the
study either because there was a sudden distraction while conducting the study, or because they
did not attend the second session of the experiment. However, substitutes for the missing
participants were found as soon as additional Arab native speakers who qualified for the study
based on the stated criteria were available and ready to take part in the study. When there were
five or a multiple of five subjects available, they were randomly assigned to the five conditions.
In the second stage, at least 40 Arab native speakers who went to schools in Pittsburgh and
neighboring cities were contacted. Twenty-five participants’ agreements were taken in order to
reach the desired 20 for each reading condition. In general, the participants were randomly
assigned to groups, and then each group to a reading condition.

Each participant was contacted in person or via email to set up a convenient time and
location for him or her to take the tests. In general, the test was given in an empty, secured room
and in convenient proximity to the participant. The experiment was given individually and by
the primary researcher. The consent form was read orally to each participant and he/she was
informed briefly about the task and the assessment that would follow each task; that is, that they
would need to read some texts and take some tests on them in two sessions. Also, they were
informed that they would be tape-recorded, that the data and the names would be kept in a secure

place, and that the researcher would be the only person who would have access to them. They
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were told that the researcher would use only ID’s instead of names in tabulating the data for
running the statistical analysis, and that their recordings would be damaged after the study was
completed.

After his/her first session, the participant was informed about the final, second session
that needed to be given in ten to fourteen days from that day; they could either set up the time for
the second session that moment, or they would be contacted via email or phone in order to set up
the time for the second session. The same procedure was followed in all the reading tasks and
with all the group conditions. The experiment started on April 17, 2003 and ended on August

20, 2003; thus, it took almost four months to complete.

3.1.1.5. Design and analysis

A Split-Plot Factorial Mixed 5 x 2 Design (Kirk, 1982): one between-subject factor and
one within-subject factor was designed for this study to evaluate the effectiveness of
vowelization on comprehension and reading accuracy while reading two types of texts. In this
design, there were two factors: factor A, which represented the reading condition, the
vowelization conditions; and factor B, which represented the text types. Under factor A, there
were five levels in which each level represented a reading condition: plain (no short vowels or
shaddah), only-shaddah, short vowels-plus-shaddah, short vowels-minus-shaddah, and wrong
short vowels-plus-shaddah. The only-shaddah and only-vowels conditions were for control
purposes. Adding only shaddah to the consonant strings in the text would convert it into a fully
consonantal representation. That is, the consonants of the words would be fully presented.
However, adding only short vowels to the consonant strings in the text would convert the text
into a fully vowelized representation, that is, the short vowels would be fully represented.

Combining both short vowels and shaddah with the consonants would convert the text into fully
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consonantal and vowelized. Therefore, by adding these two conditions (only shaddah and only
short vowels), the role of short vowels could be detected clearly. However, the case-ending
markings (which, in addition to the diacritic, skun, are represented with the same symbols as
short vowels) were not manipulated and neither was the diacritic, skun. The justification for
avoiding manipulating the case-ending markings was the fact that those case-ending markings
are absent from the everyday language and from print (see the provided examples in APPENDIX
O).

As noted earlier, children do not start to learn those case-ending markings until grade
four and they do not master them, if they ever do, until the eleventh grade or beyond. Further,
positioning these case-ending markings requires an analytic faculty that is not innate, but
learnable. Arab readers need to recall consciously a linguistic knowledge in order to figure out
the case-ending markings of each word in the sentence. On the other hand, the diacritic, skun,

°
n

that is represented with the symbol, " and placed over the consonant, indicates that the
consonant is devoid of any short vowel. That is, there is no phonological component attached to
it; it only indicates that the consonant is blank (voweless). Thus, controlling the case-ending
marking signs and the diacritic, skun, was essential for isolating the role of short vowels in the
Arabic reading process.

Under factor B, there were two levels each of which represented a text type: high- and
low-frequency expository texts. Subsequently, within factor A, there were 5 groups of 20
participants who were assigned randomly to each group in three stages (see Participants section

for more detail on how the study ended up with 20 participants for each reading condition).

Thus, 10 cells for the participants were created within this design (see Figure 1).
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Text Types

Reading Condition Expository 1 Expository 11
High frequency | Low frequency

Group | Plain

Group 11 Only-shaddah

Group III Short vowels-plus-
Groups shaddah

Group IV Short vowels-
minus-shaddah
Group V Wrong short
vowels-plus-

shaddah

Figure 1: Study design for Experiment 1

3.1.1.6. Procedure

The experiment was given in two separate sessions. There were two tasks in session one.
In task one, the participant was asked to read silently the long passage for the comprehension
test, either of HF or of LF, depending on whether the ID of the participant was an odd number or
an even number. If the participant had an odd number, then he/she would read first the HF
passage for comprehension and then the LF passage for reading accuracy. This order was
reversed if the participant had an even number. The order of passage presentation was rotated to
counterbalance materials and reading conditions within each group. Then, the participant was
given the following instructions orally: you are going to read a one-page passage that is an article
or a report; you need to read the passage from the beginning to the end silently, and there will be

no time restriction. After you finish, I will ask you some questions about what you read. Please,
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after you finish reading the article, flip the sheet upside down in order to indicate to me that you
finished reading the passage (APPENDIX H).

Each participant was told that time was not a concern and therefore they were free to read
at their own pace. This openness regarding time was an effort to eliminate pressure so that haste
did not affect the participant’s attempt to understand the passage. However, the time spent
reading each text type was measured by a stopwatch to assess the possibility of a relationship
between text types (with low- versus high-frequency texts) and reading time. Further, reading
time reflects reading process load. The time it took each participant was calculated to the
millisecond by a stopwatch. The milliseconds were then converted to the nearest seconds. After
the participants finished the reading, they were asked to recall what they had just read. The
reading time was calculated for each participant and his/her recall was recorded by two devices:
a mini-, sensitive with external microphone recorder and a digital Sony recorder.

During recall, the participant was prompted with middle and final prompts whenever
he/she paused, in order to prevent the participant from being so selective in recalling only what
he/she thought was important. In such situations, the participant was prompted with questions
such as, “I want you to say everything about what you just read?,” “Do you have anything to
say?” or “Do you want to add something?”

Later, the multiple-choice test was given. Before taking this test, a script that included
the following instructions was read to the participants: you have 10 multiple-choice questions
and four optional responses for each question; you need to answer each question based on the
text (passage) you just read; however, if you find that any of these questions are not related to the
text (passage) you just read, or you find yourself guessing the answer, you are asked to respond

to such circumstances with the phrase, “I don’t know.” However, if you find that you are
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hesitating between two optional items, try to make an educated guess, that is, choose which is
close to what you have in your mind at that moment and select the item that fits best with what
you have in mind (APPENDIX I).

In the second task, after having finished the multiple-choice test, the participant was
given the short passage and asked to read it orally and accurately. He/She was told that accuracy
would be based on reading the word accurately (in terms of its morphological structure and not
in terms of case-ending markings). Thus, the participants were expected to leave the last letter
unmarked (leaving it sakinun: “silent”). Leaving the last letter without the case-ending marking
is a reading activity practiced in everyday language. In fact, adding the case-ending markings
requires conscious knowledge of Arabic classical syntax which is achievable only by a few.

Reading time was calculated for each participant, being recorded by two devices: a mini-,
sensitive with external microphone recorder, and a digital Sony recorder for a backup in case of
disturbing circumstances. Each participant read aloud the short passage while the researcher was
conducting the running-record procedure. The running-record procedure was achieved
minimally because the researcher was the primary experiment conductor, whose focus was to
measure the time accurately. Therefore, while the participant was reading the last line, the
researcher’s focus was switched to calculating the reading time. However, later, the oral reading
was reviewed from the audio recordings and a running-record procedure was conducted again to
fill in the gaps, identify the miscues, and count them.

After each session, the time it took participants to read the passage was recorded by a
stopwatch to the nearest millisecond and later converted into seconds; the recorded recall on the
tapes was transcribed, and the recorded oral reading was re-tracked and reviewed in order to

identify, define, and count the miscues for each participant. Additional procedures were taken
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for the participants of Group III, IV, and V (Figure 1). In group V, the wrong short vowels-and-
shaddah passages, each participant was informed individually prior to reading that in the passage
the participant was going to read, there would be some words presented with wrong short
vowels-plus-shaddah; the short vowels and shaddah were placed on the wrong positions in the
words. For the reading accuracy task, the participant was asked to read the passages correctly
disregarding the wrong positions of the short vowels and shaddah on the words. The Group IV
participants were informed individually, in both reading tasks, that they were going to read a text
that had the short vowels, dhammabh, fatha, and kasrah, presented correctly. They were informed
of that because this condition is not what Arab readers or writers experience as a whole; that is,
leaving out shaddah while keeping the short vowels intact. However, for group III, the
participants were informed that they were going to read a text that was supplemented with short
vowels and shaddah correctly.

After his/her first session, the participant was informed of the final, second session that
needed to be given in ten to fourteen days from that day; they could either set up the time for the
second session that moment, or they would be contacted via email or phone in order to set up the
time for the second session. The same procedure was followed in all the reading tasks and with

all the group conditions.
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3.1.2.  Analysis and Results

Overview

A two-way repeated-measures Analysis of Variance was conducted to evaluate the effect of
reading condition representation per se (including/excluding short vowels/shaddah) and in
combination with word frequency on comprehension. The dependent variables were reading
time, the number of propositions as measured by the recall test, and the number of correct
responses as measured by the multiple-choice test. The between-subjects independent variable
was the vowelization (used as a generic term, although it meant manipulating short vowels and
shaddah) with its five conditions: no short vowels and diacritics (plain), only-shaddah-, short
vowels-plus-shaddah, short vowels-minus-shaddah, and finally the wrong short vowels-plus-
shaddah. The within-subjects independent variable was the word frequency with its two
conditions: high-frequency and low-frequency.

For each participant, three dependent variables (reading time, number of propositions,
and number of correct responses) on each text were collected and thus six columns of data were
constructed: column one represented the data collected on the time spent reading the HF text;
column two represented the data on the recall test for the HF text; column three represented the
data on the multiple-choice test for the HF text; column four represented the data on time spent
reading the LF text; column five represented the data on the recall test for the LF text; and
finally, column six represented the data on the multiple-choice test on the LF text. The main
effect for reading condition, the main effect for word frequency (text type in terms of word
frequency representation), and the interaction effect between reading condition and word
frequency on the dependent variables were tested by employing the two-way Repeated Measures

Analysis of Variance in the SPSS statistical software package.
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In the following section, the results from each manipulation are laid out. Two tables are
provided for each analysis conducted. The first table shows the F ratio and the level of

significance, and the second table shows the means and the marginal means.

3.1.2.1. Part One: Reading Comprehension Task

For the reading time data (Table 1), a significant main effect was found for text type (HF
vs. LF), but not for reading condition. Further, there was no significant interaction between text
type and reading condition. As a result, it did not matter which reading condition the individual
was in; it always took the participant longer to read the low-frequency text than the high-
frequency text. On average, it took the participant 206.32 seconds to read the LF text, but 194.13

seconds to read the HF text (Table 2).

Table 1: Results of Analysis of Variance on Reading Time

Source SS df MS F p
Between Subjects
Reading Condition 12,978.95 | 43,244.69 | 0.57 | .685
Error 562,901.44 | 99 | 5,685.87
Within Subjects
Text Type 7,720.45 | 1|7,720.45|9.49 |.003
Text Type X Reading Condition 2,476.68 | 4| 619.17 | 0.761 | .553
Error 80,553.43 |99 | 813.67
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Table 2: Cell and Marginal Means on Reading Time by

Reading Condition and Text

High Freq. Low Freq.
Reading | Reading Condition M SD M SD | Marginal
Condition
ID
1 Plain
2 Shaddah only 200.67 | 59.15 | 201.19 | 45.49 200.93
3 Short vowels-plus-Shaddah | 200.05 | 84.35 | 220.20 | 72.25 | 210.13
4 Short vowels-minus- 195.95 | 36.24 | 213.73 | 55.04 204.84
Shaddah
5 Wrong short vowels-plus- 192.40 | 43.01 | 205.25 | 41.36 198.83
Shaddah
Marginal 181.57 | 55.46 | 191.24 | 62.19 186.41
194.13 206.32

For the number of propositions of the recall test data, no significant main effects for text
type or reading condition were found (Table 3). Further, the results did not show any significant
interaction between text and reading condition (Table 3). Thus, it did not matter which text the
participants read and which reading condition they were in; their performance was on average
the same. As shown in Table 4, there was a 1.5 unit difference between the marginal means for
the LF and HF texts (30.83 and 29.31, respectively). Note that the measurement scale involved

one point for each meaningful proposition and therefore a 1.5 unit difference was equivalent to a

difference of 1.5 propositions.
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Table 3: Results of Analysis of Variance on the Recall Test

Source SS df | MS F p
Between Subjects
Reading Condition 3250 | 4 8.12 | 0.058 | .994
Error 13950.56 | 99 | 140.92
Within Subjects
Text Type 12029 | 1| 120.29 | 1.919 | .169
Text Type X Reading Condition 186.66 | 4| 46.67 | 0.745 | .564
Error 6204.26 | 99 | 62.67
Table 4: Cell and Marginal Means on the Recall Test by
Reading Condition and Text
Reading Text
Condition
High Freq. Low Freq.
M SD M SD Marginal

1 31.76 10.34 | 29.90 9.41 30.83

2 31.95 10.14 | 27.60 10.90 29.78

3 29.05 9.29 | 30.55 8.66 29.80

4 31.00 11.75 | 29.05 10.59 30.03

5 30.38 9.12 | 2943 10.56 2991

Marginal 30.83 29.31

reading condition x text type interaction (Table 5).
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For the number of correct responses as measured by the multiple-choice test, the analysis
revealed exactly the same result that was obtained from analyzing the data of the recall test. That
is, no significant main effects for reading condition or text type were found, neither was there a
Thus, it did not matter which reading

condition the participants were in or which text they read; their performance was on average the




same (Table 6). In fact, as shown in Table 6, the difference between the marginal means for
reading condition and the difference between the marginal means for text was a very slight
fractional difference (only 0.1 difference between the HF text marginal mean and the LF text
marginal mean). Note that the measurement scale involved one point for each correct response

with an ultimate score of 10 points.

Table S: Results of Analysis of Variance on the Multiple-Choice Test

Source SS df | MS F p
Between Subjects

Reading Condition 0.76 | 4 |10.19| 0.077 .989
Error 242.66 | 99 | 2.45

Within Subjects

Text Type 0.51 ] 1]0.51] 0.237| .627
Text Type X Reading Condition | 10.74 | 4 | 2.69 | 1.242 298
Error 214.18 | 99 | 2.16

Table 6: Cell and Marginal Means on the Multiple-Choice Test by
Reading Condition and Text

Reading Text
Condition
High Freq. Low Freq.

M SD M SD Marginal
1 7.76 1.546 7.33 1.74 7.55
2 7.55 1.356 7.75 1.21 7.65
3 7.59 1.563 7.68 1.29 7.64
4 7.30 1.525 7.75 1.45 7.53
5 7.90 1.513 7.10 1.87 7.50
Marginal 7.62 7.52
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3.1.2.2. Part two: Reading accuracy

THE QUANTITATIVE ANALYSIS

In this section, the analysis was concerned with the effect of the manipulated variable,
reading condition per se (including and excluding short vowels/shaddah) and in combination
with word frequency (high- vs. low-frequency) on two conditions in the reading process- reading
time as indicated by the length of time it took the participants to read the texts, and on reading
accuracy as indicated by the number of miscues the participant made while reading the texts.
The between-subject independent variable was the vowelization (a generic term to mean both
short vowels and shaddah manipulation) with five reading conditions: no short vowels and
diacritics (plain), only-shaddah-, short vowels-plus-shaddah, short vowels-minus-shaddah, and
finally the wrong short vowels-plus-shaddah. The within-subjects variable was word frequency
under two conditions: high-frequency and low-frequency. For each participant, two dependent
variables (reading time and number of miscues) were collected and counted respectively. As a
result, four columns of data were constructed: column one represents the data collected on the
time spent reading the HF text; column two represents the data on the number of miscues for the
HF text; column three represents the data on the time spent reading the LF text; and column four
represents the data on the number of miscues for the LF text. Therefore, the main effect for
reading condition, the main effect for word frequency (text type in terms of word frequency
representation), and the interaction effect between reading condition and word frequency on the
dependent variables were tested by employing the two-way Repeated Measures of Variance in

the SPSS statistical software package.
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In the following section, the results from each manipulation are presented. Two tables
are provided for each analysis conducted. The first table shows the F ratio and the level of
significance, and the second table shows the means and the marginal means.

For the reading time data (Table 7), the analysis demonstrated a significant main effect
for text type (HF vs. LF text type). Regardless of the reading condition, the participants on
average took longer to read the LF text than the HF text (Table 8). However, neither a
significant main effect for reading condition nor an interaction between reading condition and

text type were revealed by the analysis.

Table 7: Results of Analysis of Variance on Reading Time

Source SS df | MS F p
Between Subjects

Reading Condition 1797.08 | 4 | 449.27 | 0.482 | .749
Error 92341.88 | 99 | 932.75

Within Subjects

Text Type 1417.05 | 1 | 1417.05 | 11.042 | .001
Text Type x Reading Condition | 1146.16 | 4 | 286.54 | 2.233 | .071
Error 12704.76 | 99 | 128.33
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Table 8: Cell and Marginal Means on Reading Time by Reading Condition and Text

Reading | Reading Condition Text
Condition
High Freq. Low Freq.
M SD M SD Marginal
1 Plain 12743 | 1642 |134.10| 16.44 130.76
2 Shaddah only 132.65 | 18.61 [ 131.00| 20.19 131.83
3 Short vowels-plus- 134.00 | 20.80 | 142.27| 2592 138.14
Shaddah
4 Short vowels-minus- 132.35 | 18.47 | 133.75| 22.22 133.05
Shaddah
5 Wrong short vowels- 131.33 | 27.97 142.76 | 35.51 137.05
plus-Shaddah
Marginal 131.55 136.78

Concerning the number of misuses among the five reading conditions, the analysis (Table
9) demonstrated a significant main effect for text type (HF vs. LF). That is, regardless of the
reading condition that the participants were in, the number of their miscues was on average
higher for the LF text than for the HF text (Table 10). Indeed, examining closely the marginal
means shows that their differences were on average very small (M=2.09 versus M=3.32); a unit
difference of only 1.23 units was observed between the marginal means.
measurement scale involved one point for each miscue. Therefore, a 1.23 unit difference was
equivalent to a difference of 1.23 miscues. However, the analysis did not reveal a significant

main effect for reading condition or an interaction between reading condition and text type

(Table 9).
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Table 9: Results of Analysis of Variance on the Number of Errors

Source SS | Df| MS F p
Between Subjects

Reading Condition 43.10 | 4 | 10.78 | 1.16 | .335
Error 922.66 | 99 | 9.32

Within Subjects

Text Type 78.14 | 1 |78.14 | 39.38 | .000
Text Type x Reading Condition | 10.51 | 4 | 2.63 | 1.32].266
Error 196.45199 | 1.98

Table 10: Cell and Marginal Means on the Number of Errors by
Reading Condition and Text

Reading Condition Text
High Freq. Low Freq.
M SD M SD | Marginal

1 1.71 2.00 3.19 12.79 245

2 1.85 1.81 3.85 ]3.07 2.85

3 3.05 2.38 4.00 |2.76 3.52

4 1.95 1.76 2.70 | 1.98 2.33

5 1.90 1.95 2.86 [2.78 2.38
Marginal 2.09 3.32

THE QUALITATIVE ANALYSIS
To give a clearer picture of how Arab adults read a text, a qualitative analysis was also
conducted on two parts of the study- that is, while the participants were reading orally the short
texts in the second task of each session, and while they were reading orally the selected
paragraph (that was always the last paragraph) from the long text of that session. In the first

session and while the participants were reading the short texts (either the HF or the LF) orally,
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the observation focused primarily on the word level. That is, it was concerned with the number
of miscues and their nature. Also observed was the processing of interspersed potential garden-
path structures in the short texts. However, for the last paragraph of the long texts, principal
attention was given to sentence level as well as evaluating the nature of miscues. In general, an
overlapping interest was observed in both tasks at both the word and sentence levels. The last
paragraph of the long texts was selected for the participant to read orally, for the following
reason: within the last paragraph, there were two types of sentences that were driven by an
initial-basic verb and an initial-basic noun. These types of sentences represent potentially the so-
called garden-path phenomenon. Further, given that this last paragraph had already been read
silently, the automaticity of the garden-path phenomenon in Arabic would be tested- that is,
whether being exposed already to the same text and the same targeted sentences would prevent
the participant from being garden-pathed. Running-record and tracking-observation techniques
were administered by the primary researcher simultaneously on these two tasks. In section one,
the nature of miscues within each reading condition was identified and illustrated. Later, the
more frequent and overlapping miscues among the reading conditions were extracted for pattern
identification. In section two, the way the participants were approaching and reading the

potential garden-path sentences is described in detail and illustrated.

Section One

In this section, the more frequent miscues among the five reading conditions are
presented. However, the lists of the observations for each reading condition per se can be found
in APPENDIX J. Although the emphasis was on word level, a narrative, analytical description

was given to the observations over the potentially garden-path sentences that were interspersed
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in the short texts used for the reading accuracy task. Later, the identified common misuses

among all groups were classified and exemplified.

Common miscues among groups

II.

I1I.

IV.

VL
VIL

VIIIL.

IX.

XI.

XII.

XIII.

XIV.

When reading the initial word of a sentence the participants first tried out the active
voice and kept reading; however, some went back and reanalyzed their first decision,
e.g., in the sentence,"d503S 4 2138 Ja" or in the sentence,

Ay HadiV Gh Hrael) maa ) 288 G e Al GlSBedl) Jsa "

"5 slae Ayt Blaa s (Shusay )
Some participants attempted to construct a verb-driven sentence. That is,
even when the sentence began with a noun, a gerund, or a preposition, initial
types of sentences that Arabic allows, they would convert it to a verb, e.g.," —lii"
was read as, "<aliul, and "4e)3" was read as "<e13," and, § 52" as "¢ »", and "=&" as
"z3" However, they would reanalyze their first decision correctly

Pause in the initial positions of the sentence that began with a gerund or a
proposition: "... bl & a " " 13S e " lShadl Jsa": among all groups

They all attempted to drop the demonstrative pronoun, "12", the preposition, "ce", or
""" from the following sentences, but they very often corrected their miscues
"oVl Ge (1a8) !
() el sy
"l 13 (oe) aln
The majority read, "&l" as a dual of, "<ll"
The silent letter "" in "43." was always pronounced
Pause over some words that were strengthened among all the texts in which shaddah
was not included
Tried to spell long and foreign words, and words of low-frequency, e.g.
"t ), Lae 1 6S U 02 gn o sl ALl s uas
Extensive reluctance over low-frequency words such as,"<ua s |
el G ane o 300 (1) sme Sl Aamy A0Sl AL, (s
Pause and extensive hesitation over sentences that began with a passive voice verb,
e.g.’"&:}\ Q\"
They attempted to assemble the letters while reading long words or words that had
neighboring, similar or close sounds,
e.g., "Iy deuid) ALl dakd o
They read verbs without strengthening unless they were forced to do so, e.g., ,4il
"C).-.‘)w,g&\ PR
They read the words, "4&Y)" as “4i¥)”, and, "caudii " g "l
and some corrected their first reading and some not
Some participants read,"<:iad" instead of "4Gued" and "Las" instead of "dxal"
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XV. Sometimes when they read a part they were not familiar with (a rule: passive instead
of their initial reading, active) they attempted to over-apply or overextend the rule to
the subsequent parts, e.g.,
L');'JMAYL;J\}}LS&:GM}gu\)S\SO@JA@j

XVI.  When the participants encountered a sentence that started with a passive voice verb,
they first assigned to it the active voice, and then corrected their first decision once
they reached the disambiguating area, "ole!" as, "ole!", even when it was marked by, "
"> Dhamma

XVII. Trying to modify the foreign words so they complied with the Arabic patterning of
pronunciation, such as pronouncing the words," slsbls and Use » " as," fsbu U 5& 50 "
respectively

Section Two

The observation which is emphasized in this section is concerned with the sentence level,
particularly the garden-path sentences. For clarification, an illustrative diagram was needed.
Following are the complete paragraphs that were read from both long texts (HF and LF),
including the garden-path sentences. The positions of the two garden-path sentences in those
texts are pointed at and the way the participants approached and read the potential garden-path
sentences are treated exclusively. The garden-path sentences within those texts are qualitatively
described in detail and illustrated. Further, the percentages of the participants who were garden-
pathed and the ones who were not garden-pathed are provided in this section.

Despite the reading condition, almost all participants were garden-pathed by these types
of sentences. The way they approached these types of sentences can be described as follows:
some participants reanalyzed the sentence at the disambiguating region of the sentence; a few of
them paused at the disambiguating region and never went back but continued reading the
sentence. However, a very few would assign the right reading form of the initial homograph in
the first place and subsequently would not be garden-pathed. In the following section, the

aforementioned phenomena are described in detail.

107



The paragraph (of HF long text)

1990 2002

Foans ®
~a g, A
Sentence 2
¥ %

Figure 2: Diagram of the Garden-Path Phenomenon of Sentences 1 & 2

Sentence 1 begins with the gerund, "=%¥", which is the subject of the sentence. This form, "=%" is
the root of many words, such as, "z2": active-voiced verb; "z=&": a passive-voiced verb; "z&":
doubled verb; or, "z3&": a basic gerund. Sentence 2, on the other hand, begins with the gerund,
"—aa" as the subject (or the noun phrase) of the sentence. This form, "¢ )" is the root of many
words, such as, "&A": active-voiced verb; "5 sA": a passive-voiced verb; or ""sA": a basic

gerund.
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On the other hand, the predicates, which constitute the disambiguating region in the
garden path sentences, are the word, "3\=i" for sentence 1, and the word, "sle" for sentence 2.
The bolded areas in both sentences indicate what comes between the subjects and the predicates
(Figure 2).

The observation conducted while the participants were reading those sentences showed
that almost all participants were garden-pathed. They assigned the active-voiced verb as their
initial decision. However, when they arrived at the region of disambiguation e.g., the predicates
"alef ;" ale " respectively, they went back to the first word in the sentence and reanalyzed their
initial decision correctly. In fact, they made an exclamation when they arrived at the region of
disambiguation and some of them said “sorry” to show that they should not have assigned their
incorrect reading in the first place, an indication that the process was automatic. However, a
very noticeable phenomenon was that some of the participants, no more than 10 percent of the
participants, did not correct their first decision, but continued reading. However, after they
arrived at the disambiguating region they paused or showed some reluctance. The garden-pathed
phenomenon was not the case always; that is, very few participants assigned their initial reading
correctly the first place. However, those participants did pause in the area between the ending of
the previous sentence and the beginning of the succeeding sentence. To illustrate using the HF
paragraph above, they paused immediately after they read the word, "JJs", that is, before they
read the word, "=¥"; and immediately after they read the word, "<lX", that is, before they read
the word, "<s" (See the Arabic HF paragraph above).

Another phenomenon was that some participants attempted some of the possible forms

mentioned earlier before they moved to the second word. Indeed, they tried virtually all possible

109



forms reluctantly, and finally they chose one reading which was always the incorrect one and
which was always the active-voiced basic verb.

The paragraph (of LF long text)

1988 2003

Sentence 1

Sentence 2

A

Figure 3: Diagram of the Garden-Path Phenomenon of Sentences 1 & 2

Sentence 1 begins with the gerund, "z%", which is the subject for the sentence. This form, "z=¥"
is the root of many words, such as, "z&": active-voiced verb; "z2": a passive-voiced verb; "z&":

doubled verb; or, "z2": a basic gerund. Sentence 2, on the other hand, begins with the gerund,

110



"¢ 3»", which is the subject for the sentence. This form, "¢ 3" is the root of many words, such
as, "¢ 2" active-voiced verb; "¢ Ja": a passive-voiced verb; or "¢ 52" a basic gerund.

On the other hand, the predicates, which constitute the disambiguating region in the
garden-path sentences, are, "l for sentence 1, and "3\=" for sentence 2. The bolded areas in
both sentences indicate what comes between the subjects and the predicates (Figure 3).

The observation conducted while the participants were reading those sentences showed
that almost all participants were garden-pathed. They first assigned the active-voiced verb as
their initial decision or as their first choice. However, when they arrived at the region of
disambiguation, e.g., the predicates: "sl"; "sle " they went back to the first word in the sentence
and reanalyzed their initial decision correctly (Figure 3). In fact, they made an exclamation as
they arrived at the region of disambiguation, and some of them said “sorry” to show that they
should not have assigned their incorrect reading in the first place. However, a very noticeable
phenomenon was that roughly 15 percent of the participants did not correct their first decision,
but they kept on reading. However, after they arrived at the disambiguating region, they either
paused or showed some hesitation. The garden-pathed phenomenon was not the case always;
that is, very few participants assigned their initial reading correctly. But these participants did
pause in the area between the ending of the previous sentence and the beginning of the
succeeding sentence. To illustrate using LF paragraph above, they paused immediately after
they read the word, "JJ4&" | that is, before they read the word, "=¥"; and immediately after they
read the word, "<lIX"| that is, before they read the word, "g 5»" for the second sentence (see the
Arabic LF paragraph above).

Another phenomenon was that some participants tried out simultaneously some of the

possible forms that were mentioned earlier, before they moved to the second word. Indeed, they

111



tried some of the possible forms reluctantly, and finally they would choose one reading which
always was the incorrect one and which always was the active-voiced basic verb.

In the second task when the participants were reading the short texts orally for reading
accuracy, they were observed while they were reading the potential garden-pathed sentences.
Following is the paragraph from the HF text that included the potential garden-pathed sentences:

The paragraph (of HF short text)

Sentence 1

AN
A

N

Sentence 2

x X

Figure 4: Diagram of the Garden-Path Phenomenon of Sentences 1 & 2

Sentence 1 begins with the gerund, "J«=", which is the subject for the sentence. This form, "Jec"

is the root of many words, such as, "Js=": active-voiced verb; "Js=": a passive-voiced verb; or,
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"Use"": a basic gerund. Sentence 2, on the other hand, begins with the preposition, "Js", which
is like a subject for the sentence. This form, "Js~" if not vowelized would be confused with the
verb, "I which means, “to have changed
the direction of something.”

On the other hand, the predicates, which constitute the disambiguating region in the
garden-path sentences, are the word, "a5" for sentence 1, and the word, "2%" for sentence 2. The
bolded areas in both sentences indicate what comes between the subjects and the predicates
(Figure 4).

The observation conducted while the participants were reading the garden-path sentences
showed that almost all participants were garden-pathed. They assigned the active-voiced verb as
their initial decision. However, when they arrive at the region of disambiguation, e.g., the
predicates "ay"; "M respectively, they went back to the first word in the sentence and
reanalyzed their initial decision correctly. In fact, they made an exclamation when they arrived
at the region of disambiguation and some of them said “sorry” to show that they should not have
assigned their incorrect reading in the first place. However, a very noticeable phenomenon was
that some of the participants, no more than 15 percent, did not correct their initial decision, but
they continued reading. However, after they arrived at the disambiguating region they paused or
showed some hesitation. The garden-pathed phenomenon was not the case always; that is, very
few participants assigned the initial reading correctly. However, those participants did pause in
the area between the ending of the previous sentence and the beginning of the succeeding
sentence. To illustrate, they paused immediately after they read the word, "sxxe"| that is, before

they read the word, "dec" for the first sentence; and immediately after they read the word,
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"&alsl" that is, before they read the word, "Js~s" for the second sentence (See the Arabic
paragraph above).

Another phenomenon was that some participants tried some of the possible forms
mentioned earlier before they moved to the second word. Indeed, they tried virtually all possible
forms reluctantly before they finally selected one, which was always the incorrect one, and
which was always the active-voiced basic verb.

The paragraph (of LF short text)

Sentence 1

AN
A

N

Sentence 2

Figure 5: Diagram of the Garden-Path Phenomenon of Sentences 1 & 2

Sentence 1 begins with the gerund, "J=2", which is the subject for the sentence. This form, "J=8"

is the root of many words, such as, "J&": active-voiced verb; "Js2": a passive-voiced verb; or,
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"Uxd": a basic gerund. Sentence 2, on the other hand, begins with the preposition, "Js~", which is
like a subject for the sentence. This form, "ds" if not vowelized would be confused with the
verb, "Jsa", which means, ‘to have changed the direction of something.’

The predicates, on the other hand, which constitute the disambiguating region in the
garden-path phenomenon, are the word, "Js" for sentence 1, and the word "3" for sentence 2.
The bolded areas in both sentences indicate the words that separate the subjects from the
predicates (Figure 5).

The observation conducted while the participants were reading those sentences showed
that almost all participants were garden-pathed. They assigned the active-voiced basic verb as
their first decision. However, when they arrived at the region of disambiguation, e.g., "4"; "2
JM," respectively, they went back to the first word in the sentence and reanalyzed their initial
decision correctly. In fact, they made an exclamation when they arrived at the region of
disambiguation and some of them said “sorry” to show that they should not have assigned their
incorrect initial reading. However, a very noticeable phenomenon was that some participants,
approximately 13 percent, did not correct their first decision, but continued reading. Once they
arrived at the disambiguating region they paused or showed some hesitation. However, the
garden-pathed phenomenon was not the case always; that is, very few participants assigned their
initial reading correctly. These participants, however, did pause in the area between the ending
of the previous sentence and the beginning of the succeeding sentence. To illustrate, they paused
immediately after they read, "sxae." that is, before they read, "J=2" for the first sentence; and
immediately after they read, "&asl") that is, before they read, "ds~" for the second sentence

(See the Arabic LF paragraph above).
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Another phenomenon was that some participants tried out all possible forms mentioned
earlier before they moved to the second word. Indeed, they tried all the forms reluctantly, and
finally chose one reading which was always the incorrect reading and which was always the
active-voiced basic verb.

To summarize, the garden-path was inevitable and automatic; almost all participants were
garden-pathed. Further, the participants’ initial reading assignment was always the active-voiced

basic verb.

3.1.3.  Discussion and Interpretation

Overview

In this section, the discussion and the interpretation follow the same organization and order as
the previous chapter. Each part of the data analysis is given an exclusive treatment in discussion
and interpretation. = The quantitative results of part one regarding reading time and
comprehension tests (recall and multiple-choice) are treated separately in one and two sections.
The quantitative results of part two are treated separately in two sections: oral reading time and
number of miscues.

For the qualitative analysis, the results are given a special treatment: section one was
assigned exclusively to word level, particularly the identified miscues, and section two was
assigned exclusively to sentence level processing, particularly the garden-pathed sentence. A
summary of the discussion of each part is presented. However, the recommendations, both in
theory and in practice, and the limitations are given separately after each experiment is analyzed

and discussed.
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3.1.3.1. Quantitative section

PART ONE (READING COMPREHENSION TASK)

Reading Time Results

According to the statistical analysis conducted on the data of experiment I (Tables 1 & 2),
the word frequency was found to make a difference in the participants’ reading time. As shown
in Table 1, the only manipulated variable that correlated with the dependent variable (reading
time) was found to be the text type (HF text vs. LF text). This result did not support hypothesis
cl (see the Hypotheses section). The current study predicted that in a silent reading, Arab
readers would exploit their knowledge of morphology and context in accessing the low-
frequency words. In actuality, their reading process was not hindered by the interspersed low-
frequency words. Note that the percentage of word frequency in the low-frequency text was less
than 30 percent. Despite this percentage, the word frequency made a difference in the Arabic
reading process. The results of the reading time in the oral reading task were consistent with this
finding which will be presented later. The low-frequency text on average took the participants
longer to read than the high-frequency text, despite the reading condition representation.
However, this last finding from the reading accuracy task was consistent with the predicted
hypothesis (1h in Hypotheses section). The conflicting hypotheses that were constructed based
on whether the reading mode was silent or oral were justified by the fact that homograph is
implicated with word frequency (in that the low-frequency has an additive effect in addition to
the homographic aspect of the word). The reader was expected to say the right form of the low-
frequency word in the oral reading task.

The other independent variable, i.e., reading condition in terms of vowelization was not

found to have an effect. The reading time was on average the same whether the text was
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presented plain, vowelized', or wrongly vowelized. Further, no interaction between the reading
condition and the text type (HF vs. LF) was detected. This finding is in line with predicted
hypothesis 1d (see the Hypotheses section). Further, this result is consistent with the two-
experiment study of Shimron and Sivan (1994) which did not reveal any significant difference
between the reading time of vowelized versus unvowelized Hebrew texts.

Reading Comprehension Results

Both tests, recall and multiple-choice, revealed the same results. That is, providing the
consonants with short vowels and shaddah did not make any difference in the adult Arabs’
reading comprehension. Regardless of the reading condition, their comprehension on average
was the same (see Tables 3, 4, 5 & 6). Further, the word frequency was found not to interfere
with the Arab readers’ comprehension processes.

These results were in line with the predicted hypotheses (1a & 1b in the Hypotheses
Section), where Arab adults exploited their morphological knowledge in accessing the mental
lexicon of the text words. The current study claimed that in a silent mode of reading, the
representation of only consonants was sufficient in processing a connected text; Arab adults
exploited their knowledge of the Arabic morphology, particularly the trilateral/quadrilateral-
root model of words in Arabic.

However, a claim that the finding should be attributed to the context factor should not be
supported for the following reason: the results of the reading time analysis demonstrated that the
reading condition (vowelized versus nonvowelized) did not correlate with the reading time
dependent variable; only word frequency was found to be correlated with reading time. The
participants did not regress for each type of sentences that starts with a homographic word. If

they did, more time would be needed. However, the results showed that the reading time was on
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average the same regardless of the represented reading condition. This finding, as will be
explained later, is consistent with the moving window experiment which demonstrated that
reading time and reading comprehension were not affected by the one-direction reading of the
moving window technique. That is, the participants were not able to move back and forth while
processing sentences of homographic and non-homographic initial words. Despite this, their
reading time and comprehension were on average the same (Table 12 & 13).

If context was involved in bringing about the above results, then its role should be
minimized once the text was provided with short vowels and shaddah. This minimizing should
be reflected in the reading time it took the participants to read a text that was provided with short
vowels-plus-shaddah (reading condition 3) versus a text that was presented without short vowels
and shaddah (reading condition 1). Indeed, examining the cell means in Table 2 shows that
although it took relatively less time to read the high-frequency text in reading condition 3 than in
reading conditionl, it took more time to read the low-frequency text in reading condition 3 than
in reading conditions 1, 4 and 5 (Table 2).

The current result does not support Abu-Rabia’s results (1999; 2001) which indicated that
the participants who read the ‘vowelized’ texts did better than those who read the ‘unvowelized’
texts (plain). Such conflicting findings should not be a surprise. The conflict in the findings can
be traced to other factors, particularly to the different methodologies of the current and previous
studies. The current study attributes Abu-Rabia’s (1999-2001) conflicting results mainly to the
failure of the studies’ controlling procedure, namely, the materials he used in the experiment, the
nature of the target population, its size and its reading skill level (his participants were identified

as skilled by an unstandardized instrument that was constructed for the purpose of his studies,
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and the instrumentation procedure used. Note that the difference between the overall two means
for the ‘vowelized’ and ‘unvowelized’ reading condition in the Abu-Rabia (1999) study was very
small (M 7.20 with SD 1.70 for the vowelized condition and M 6.10 with SD 2.22 for the
unvowelized condition in Experiment 1, 10 being the ultimate score; and M 6.34 with SD 1.58
for the vowelized condition and M 5.46 with 2.00 SD for the unvowelized condition in
Experiment 2, 7 being the maximum score). The measurement scale involved one point for each
correct answer. Therefore a 1.1 unit difference and a 0.88 unit difference were equivalent to a
difference of 1.1 and 0.88 correct responses, respectively. The same thing applies to the later
Abu-Rabia study (2001). The difference between the means was slight (for Arabic texts, M =
4.51 with SD 1.20 for the vowelized text, and 4.10 with SD 1.56 for the nonvowelized text; for
Hebrew texts, M = 2.43 with SD 1.39 for the vowelized (pointed) Hebrew text, and 2.27 with SD
1.16 for the nonvowelized (unpointed) Hebrew text). The maximum correct answer was 6 and
the measurement scale involved one point for each correct response. Therefore, a 0.41 unit
difference and 0.16 unit difference were equivalent to a difference of 0.41 and 0.16 correct
responses.

Concerning the instrumentation, Abu-Rabia (1999, 2001) used only the multiple-choice
test for measuring the participants’ comprehension with a measurement scale of one unit for
every correct answer. Ten and seven points were the ultimate scores for the 1999 study, and 6
points was the ultimate score for the 2001 study.

Among the criticisms that have been leveled against multiple-choice tests is that they are
text-independent (Bernhardt, 1991) and that guessing is possible.  Strict criteria are
recommended when designing such a test in order to avoid its possible weaknesses, and these

were established when constructing the multiple-choice test for this study. Further, the way, the
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current study employed and conducted the multiple-choice test helped to minimize one of these
disadvantages, the potential for guessing. A short oral script was read to each participant before
he/she answered the multiple-choice test. This script functioned as a pre-cautionary and guiding
procedure for the participants so that they would base their response on the test itself, that is, on
something they had just read in the text (see APPENDIX I for the script, and the Measurement
section for the procedure). In this way, the multiple-choice test of this study was supposed to
have been given an exclusive condition that should have helped in minimizing participant
guessing, and subsequently should have strengthened the validity of score interpretation and
therefore, supported the findings of the current study.

The existence of conflicting findings between Abu-Rabia’s studies (1999, 2001) which
found a significant difference with the inclusion of the short vowels, and the current study which
did not find such a significant difference could be attributed to the large sample size that was
used in Abu-Rabia’s studies. The difference that was reported was only statistically significant.
Further, Abu-Rabia’s studies did not report any kind of controlling for other variables such as the
factors that would differentiate texts from each other.

On the other hand, the current study claims that the materials used for its experiments
were controlled to the extent that the only manipulated variable between the reading conditions
was the inclusion and exclusion of short vowels and shaddah. Indeed, the current study adopted
a procedure that should have helped isolate the effect of short vowels by themselves and in
combination with shaddah. In addition, the two texts were presented with a time interval and a
counterbalance procedure was adopted in order to eliminate the practice effect. For the two texts
to be controlled, they needed to be identical in all aspects except in the short vowels and shaddah

representation. This procedure may have enhanced the participants’ comprehension when they
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read the second text, but in fact, the results of using the counterbalancing showed that both
groups that differed only in one variable (that is, the manipulated variable which is here short
vowels and shaddah) did not differ in the comprehension assessment, as measured by both the
recall and multiple-choice tests. This result gives the current study a stronger stand in claiming
that the inclusion of short vowels only, or short vowels-plus-shaddah did not benefit the
comprehension of skilled readers as represented by Arab adults at undergraduate and graduate
academic levels. The limited role for vowels and shaddah is compensated with the fact that
Arabic is a highly affixated language with a dynamic morphology which participants bring to
their reading task for accessing their mental lexicon. Indeed, Abu-Rabia’s recent article (2002)
assured that role of morphology in reading Arabic process.

It is worth noting that Abu-Rabia’s earlier study (1999) was conducted with sixth grade
participants while the current study was conducted with graduate/post-graduate participants.
The current results on comprehension also are not consistent with the Shimron and Sivan (1994)
two-experiment study. Those authors stated that, “Unvoweled Hebrew texts appear to have been
comprehended less effectively than both English and voweled Hebrew texts” (p.17); note the
uncertainty in the quote (emphasis is added). However, examining the means for both
experiments shows that the difference was really slight (for experiment 1, M = 1.42 unvoweled
Hebrew and 1.75 for the voweled Hebrew; for experiment 2, M = 1.42 unvoweled Hebrew and
1.62 for the voweled Hebrew). The maximum correct answer was 2, and the measurement scale
involved one point for each correct response. Therefore, a 0.33 unit difference and 0.20 unit
difference are equivalent to a difference of 0.33 and 0.20 correct responses.

Those findings of no explicit roles for short vowels (and also in combination with

shaddah) in the reading process, i.e., reading time and reading comprehension products, should
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not be surprising as, for example, a contrast to English. As expressed by Shimron (1993), “An
alternative writing without vowels, however, is unlikely to be equally feasible in different
languages [orthographies]. Compared with Hebrew [and Arabic], English seems to be less
amenable to consonant-only writing” (p. 55). Arabic morphology is characterized by the
trilateral/quadrilateral-root model. Even nouns are derived from those trilateral/quadrilateral
roots of the verbs. Further, even with the absence of short vowels and diacritics in general, the
patterns (or forms) of words in Arabic, as in Hebrew, “provide a general and specific indication
regarding the word’s type: noun or verb (e.g., a location or an occupation)” (Shimron’s (1993)
comments on Hebrew). Those patterns indicate the tense of the verb. Indeed, generally
speaking, the affixation elements that are attached to the core words are built of consonants, e.g.,
affixes that indicate gender, number, location, occupation, person, etc. Overall, the absence of
short vowels and shaddah is compensated with other factors that help the Arab reader to
recognize and access the mental lexicon.

Despite the provision of short vowels and shaddah to the text, its comprehension was not
better than the counterpart vowelized text. This should not be seen as a counterpart to well-
established findings conducted on Latin-alphabetic based languages which demonstrated the role
of phonology in facilitating retention in working memory and subsequently comprehension
(Lukatela & Turvey, 1994; Liberman & Shankweiler, 1991; Frost, 1991; Perfetti & McCutchen,
1982); rather, it should be explained on the basis of different orthographies. In fact, even with
the absence of diacritics that represent short vowels and shaddah in Arabic script, the
phonological aspect of the words is still presented. As Shimron put it in the context of Hebrew,
those consonant letters in Arabic, “may contribute important phonological information to the

word-recognition process by constraining the number of possible readings ... unvoweled
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(printed) words are recognized partly on the basis of phonological information, which, although
incomplete, is nevertheless useful for the word-recognition process” (Shimron, 1993, p. 64).
Further, some constraints within Arabic spelling (discursive writing system) compensate for the
absence of short vowels and diacritics from the script. To illustrate, within a syllable, presenting
a short vowel or shaddah would not be necessary since the reader would figure it out as
presented; that is, only one short vowel or shaddah is possible in that place in the syllable which

makes materializing its representation unnecessary.

PART TWO (READING ACCURACY TASK)

Reading Time Results

For the reading accuracy task, the analysis was conducted on the reading time and the
number of propositions in terms of reading condition and text type (HF vs. LF). The analysis, as
shown in Table 7, revealed that the only manipulated variable that correlated with the dependent
variable, reading time, was word frequency (text type: HF vs. LF). Due to the strict control the
current study has followed in eliminating potential confounding variables, as explained earlier, it
is legitimate to say that the only factor that was found to have affected reading time was the type
of text in terms of word frequency: high- vs. low-frequency. Regardless of the reading
condition, it took the participants on average longer to read the low-frequency text orally (Table
8). The study prediction was that there would be a significant difference in the reading time of
skilled adult Arab readers when reading orally a vowelized versus unvowelized text and that the
vowelized text that would take less time to process (1g in Hypotheses section). Further, the

current study predicted that there would be a significant difference in the reading time of skilled

124



adult Arab readers when reading orally a high-frequency versus a low-frequency plain text, and
that the high-frequency text would take less time to process (1h in Hypotheses section).

However, this prediction was not supported by the current data. It was expected that due
to long experience with print, the words, particularly the high-frequency words would become
sight words. As a result, interspersing some low-frequency words in the text should force the
readers to a two-way reading technique. That is, they would need to switch from the sight-word
process to the primitive process of assembling the phonemes of the word sequentially. This
switching would result in extra time to process. However, adding short vowels and shaddah to
the consonants in the text should reduce this expected extra time of processing to a minimum that
would not result in a statistically significant difference.

Although the results did not support the former hypothesis (1g in Hypotheses Section),
they did support the latter one (1h in Hypotheses Section). Further, the results are consistent
with the finding from the reading comprehension task; the text with low-frequency words took
on average longer to read than its high-frequency counterpart (Table 28). Furthermore, the low-
frequency words took longer to recognize (to name) than their high-frequency counterparts, a
result which will be explained later in the word naming task findings.

Regardless of the mode of reading (silent or oral), the text with a proportion of low-
frequency words (15% - 20%) took longer to read on average than the text with only high-
frequency words. Indeed, regardless of whether the stimulus was a word or a text (as will be
explained later after laying out the findings on the word-naming task), the effect of word
frequency was consistent.

However, short vowels and shaddah had no significant effect on the reading time process

(Table 7). The prediction that was justified and stated earlier (1g in Hypotheses section) was not
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supported by the data. Adding short vowels per se or in combination with shaddah, which
minimized the homographic aspects of the words, on average did not speed the reading process.
Providing the consonants with short vowels-plus-shaddah also had no effect on the participants’
reading process. Indeed, the moving window task, as will be explained later, showed that adding
short vowels and shaddah to the consonants slowed the reading process without any significant
effect on comprehension. Hence, the trade would be a cost with no payoff: slowing the reading
process with no explicit additional benefit.

The effect of word frequency was consistent with other findings, as will be explained
later in Experiment 3. The low-frequency words took longer to name than their high-frequency
counterparts (Table 28). Thus, an increase in reading time was expected for a text that has a rate
of low-frequency words versus one that has a rate of high-frequency words. However, for
comprehension, the low-frequency factor was not found to be implicated with text
comprehension (Ryder & Hughes, 1986) once the topics of the texts were familiar to the readers.
Only manipulation of the familiarity of text topics affected the comprehension product of a

reader (Bransford & Johnson, 1972).

Reading Accuracy Results (Number of Miscues)

The analysis that was conducted on the number of miscues among the reading conditions
and between text types showed that a main effect was found only for text type (Table 9). The
results showed that the number of miscues correlated with word frequency, that is, the
participants on average made more miscues in the low-frequency than in the high-frequency text.
It was predicted that once the text was introduced plain, the word-frequency would have an
affect, but by controlling for frequency, the provision of short vowels and shaddah would not

make a difference to reading accuracy. The prediction was that only when the text had a rate of
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low-frequency words, would the provision of short vowels and shaddah be effective in
minimizing the number of miscues.

However, the results showed that adding short vowels and shaddah to the consonants did
not affect the participants’ reading accuracy. That is, according to the data collected, the
supplemented short vowels and shaddah did not contribute to the reduction of miscues. No main
effect for reading condition was revealed by the analysis (Table 10). As noted, this finding is not
in agreement with the predictions (lel & le2 in Hypotheses section) that adding short vowels
and shaddah to the consonants would reduce the number of miscues, particularly for low-
frequency texts, that is, the effect of the provision of short vowels and shaddah should be noticed
over low-frequency words.

On the other hand, for a plain text, the low-frequency effect was predicted to be effective
in maximizing the number of miscues. The result, as shown in Table 9, was consistent with the
stated prediction (1f in Hypotheses section). Further, the running record procedure that was
conducted in the reading accuracy task and while the participants were reading the last paragraph
of the comprehension texts demonstrated that their miscues very often were over the low-
frequency words and that was regardless of the reading condition (vowelized versus
nonvowelized).

The findings on the reading time and the number of miscues from the reading accuracy
task were not a surprise for the following reasons. First, the sample involved in this study
(except 4 participants) comprised either graduate or postgraduate level students whose ages
ranged from 20 to 40 years. Being at this level and in this range implied that the participants,
generally speaking, were skilled readers because they were beyond the stage of learning to read

which runs from kindergarten to grade four. Second, the reading accuracy session also was used
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as a criterion for excluding the data of any participant who showed any weaknesses in reading
Arabic. Further, by time, reading words moves from a loading task to automaticity. That is,
word recognition moves from letter-by-letter assembling, to syllable-by-syllable integrating, to
finally, sight word processing. Since these gradual steps in reading evolve with practice, that is,
by exposition to more print (Stanovich, 1981), the Arab adults presumably had gone through
tremendous printed texts exposure that had helped them build knowledge of word spelling
patterning, word structure, and their language morphology system. Further, this tremendous
exposure presumably made word processing holistic, that is, as sight words.

However, attaining the sight-word level was not always the case for adult Arabs. Sight-
word attainment would be affected by the nature of the word: its length and its frequency.
Therefore, when the adults encountered low-frequency words, they reverted to the primitive
stage of word recognition, that is, to letter-by-letter processing which takes more time. Indeed,
the qualitative part of Experiment 1 substantiated those claims. Participants were more reluctant
while they were reading the LF words; and further, their miscues always occurred with these LF
words (APPENDIX J).

Examining the cell means in Table 10 shows that more miscues were found in reading
condition 3 where correct short vowels and shaddah were supplemented, and that was consistent
whether the text was of high-frequency or low-frequency. This finding may be explained on the
basis of normality of the texts in terms of vowelized/unvowelized representation. Adult Arab
readers experienced texts in their nonvowelized representation, and thus, they were forced to
give more attention to the script; this resulted in more time processing and more miscues. In a
descriptive analysis, examining the cell means in Table 8 and Table 10 shows that reading

condition 3 (where short vowels-and-shaddah were supplemented) on average took more time to
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read (134 seconds for HF text with a range of 127.43 - 134.00 seconds; 142.27 seconds for LF
text with a range of 131.00 - 142.76 seconds), and had more miscues than the other reading
conditions (number of miscues 3.05 for the HF text with a range of 1.71 — 3.05 miscues; 4.00
miscues for the LF text with a range of 2.70 — 4.00 miscues).

The only suggested explanation for these results is that of familiarity in terms of
exposure. Being exposed regularly to nonvowelized print forced the participants to switch their
reading approach or strategies from a sight word using the address-route to an assemble-route
which would be expected to result in more reading time and miscues. Indeed, several studies
have demonstrated the effect of word frequency on both silent and oral reading. For

convenience, Figure 6 presents the proposed hypotheses in correlation with the current findings.
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less time to process.”

Hypothesis Hypothesis Statement Finding
ID
Alternative | “There is no significant difference in the reading comprehension of | Supported
Hypothesis skilled adult Arab readers when reading a vowelized™ versus an
la unvowelized text”
Alternative | “There is no significant difference in the reading comprehension of Supported
Hypothesis skilled adult Arab readers when reading a high-frequency text versus
b a low-frequency text”
Alternative | “There is no significant difference in the reading time of skilled Not
hypothesis 1¢ adult Arab readers when reading a high-frequency text versus a low— supported
frequency text and that should hold regardless of whether the text is
plain or not”
Alternative | “There is no significant difference in the reading time of skilled Supported
hypothesis 1d adult Arab readers when reading silently a vowelized text versus an
unvowelized text”
Alternative | “There is a significant difference in the reading accuracy of skilled Not
Hypothesis ?dlilF Afrab rea?gs whenlr.eaziliilg :1 vo(;vfeliztid I/eI‘SL;S an unVO\tveltifed supported
lel ext in favor of the vowelized text and for the low-frequency tex
Alternative | “Vowelizing a low-frequency text would make a difference in the Not
Hypothesis reading accuracy of skilled adplt Arab readers when rfading a supported
le2 vowelized versus an unvowelized low-frequency text
Alternative | “There is a significant difference in the reading accuracy of skilled Supported
Hypothesis adult Arab readers when reading orally a plain high-frequency text
If versus a plain low-frequency text in favor of the high-frequency text
which should have few miscues”
Alternative | “There is a significant difference in the reading time of skilled adult Not
Hypothesis Arab rgaders When reading orally. a vowelized versus an supported
1 unvowelized text in favor of the vowelized text that would take less
g time to process.”
Alternative | “There is a significant difference in the reading time of skilled adult Supported
Hypothesis Arab readers when reading orally a high-frequency versus a low-
1h frequency plain text in favor of the high-frequency that would take

Figure 6: Hypotheses Statements and Findings of Text Reading Experiment
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3.1.3.2.  Qualitative Section

PART ONE (READING COMPREHENSION TASK)
Word Level Observation

In this section, the approach followed in discussing and interpreting the results of the
qualitative approach by classifying the observations into two levels, the word and the sentence
level, was matched in discussing and interpreting the two parts separately. In general, the
concern of the reading accuracy task was to track the participants’ reading accuracy in terms of
short vowels and shaddah per se and in combination with word frequency. In the texts that were
employed for the reading accuracy task, there were foreign words, long words, and low-
frequency words in addition to the overlapping high-frequency words that were present in both
texts. Further, two potentially garden-path sentences were interspersed in both texts.

However, the primary concern in reading the last paragraph of the comprehension texts
was to track the participants while they were reading two potential garden-path sentences. Thus,
the observed linguistic levels identified were word level and structure level. In this section, a
detailed discussion and suggested interpretation of each level was laid out. In section one, the
identified misuses were classified and discussed in terms of their natures and their potential
causes. In section two, the way the participants were processing a sentence, particularly the

garden-path sentence was discussed with illustrations.

Section one

Word Level: Miscues

At the word level, the miscues adult Arab readers made while reading orally were
examined closely in order to identify any patterns among the observations. Some miscue

patterns became clear from this examination that were either exclusive to Arab adults or common

131



among adults reading in other alphabetic writing systems. Five categories of miscues were
identified among adults in general while reading orally: substitution, insertion, omission,
repetition, correction, and reversal (Weaver, 2002). The same categories also were found in the
miscues of adult Arabs while reading Arabic texts orally. One observation worth noting is that,
generally speaking, the substitution miscues were of content words (morphemes), while the
omission miscues were of functional words (for example, prepositions).

Further, exclusive categories other than these traditional ones were found. The first of
these was labeled adaptation. This category was observed when participants were reading words
of foreign origin written in Arabic script. They would either force the Arabic pattern of
pronunciation onto the foreign-origin words, or assemble them in a foreign accent. Both
observations were recognized regardless of the reading condition representation, e.g., the words
" sl b, 1S5 5], 3 sl

This type of miscue can be attributed to the characteristics of the Arabic phonological
system that does not accept two consecutive skuns (Al-Hamalawi, 2000) and further, does not
accept beginning a word with a skun.

The second pattern of these miscues can be summarized in the aphorism, “mental
precedes the material.” That is, assuming the existence of mental process and visual process that
work in parallel and in competition, it can be said that the mental process sometimes precedes
the visual process. For example, the word, "4ied" was read as "4&led" or "4l that is, by
adding the long vowel that plays the role of consonant, “ | ”’; or "=~ instead of "4=x)"; that is,
they would force the high frequency counterpart (noting that both words "=~ and "4~=" were
graphemically similar except in one consonant; they share four consonants), that is, by saying,

"U=x)" instead of the one in the text, "4=x." Further, the participants read, "¢ s 58 5" as
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"hugie 45"  However, the participants reanalyzed their first reading correctly. Another
example is when some participants read the word, "4aeud" as "4e seud" and later corrected their
first reading.

On the other hand, the visual process preceding the mental process was very common
among the participants, regardless of the reading condition they were in. The participants forced
the phonological route and read the irregular word, "4" which should be read as, "4«" as "4"
by pronouncing the silent consonant," ! "". This type of word needs to be read as a sight word by
forcing the address route. This previous phenomenon may be exclusive to the current study and
thus given the label, the immediate-experience miscues. One possible explanation for some of
these miscues was that the word frequency was implicated in the Arabic reading process. As
illustrated earlier, when the participants ran into a phrase in which one of its words was replaced
with a low-frequency counterpart, the participants still activated the high-frequency counterpart;
note that usually the high- and low-frequency words had some overlapping consonants.

Those miscues, particularly substitution, omission, and immediate-experience need not be
explained on the basis of a lack of visual attention or visual information, but on the
constructive/interactive nature of the reading process (Paulson, 2002). The eye movement study
conducted by Paulson (2002) demonstrated that the substituted and omitted words were fixated
and examined thoroughly, and further, the differences between the duration of fixations on the
substituted/omitted words and the duration of all fixations in the text were not significant.
Indeed, the study found that the fixations on the substituted and omitted words were on average
longer than on the other words in the text. As Pauson stated, the question becomes, “why are
thoroughly examined portions of text changed during the course of constructing a parallel text?”

(p. 62). One possible explanation is in viewing reading as a perceptual, interactive and
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constructive process that involves both graphemic information and the readers’ attentive
experiences and expectations. Indeed, the current study’s qualitative analysis of the miscues
demonstrated explicitly the interference of readers’ experience and expectations in processing
the graphemic information (see above and APPENDIX J). In Figure 7, the categories of the

miscues identified are listed with examples.

Category of Miscue Correct Reading Miscue
Substitution izl i sala
Omission "oal e (1) ! "oad) e o
Insertion
Immediate-experience Lpand) dginad) de garall Al

Dialect miscue

Adaptation s 50
Extended- elusi ) IS (eie au )l el ) SIS (g oo
generalization Vs | 5lS agie &M Va1 58 Gee &

Figure 7: Miscue Categories

Another consistent pattern observed in their oral reading was that the Arab adults

attempted to process foreign words, long words, some irregular words, and words with similar
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phonemes exclusively. They assembled the phonemes in a linear fashion, either letter-by-letter
or syllable-by-syllable. According to the Dual-Route theory, the participants attempted to use
the phonological route when they processed such types of words.
Section two
Structure Level: Garden-Path Sentences

In section two, the primary focus was to examine the observations collected on the
sentence level from both sessions: from reading the short texts in the reading accuracy task and
from reading the last paragraph in the comprehension texts. Several patterns were identified;
some were uniquely exclusive to the Arabic writing system and some were not, but were
common for adults reading in other alphabetic-based writing systems. First, the phenomena that
were exclusive to the Arabic writing system are analyzed and discussed. Later, the phenomena
that the Arabic writing system shares with other writing systems are also analyzed and discussed.

From the former, and while observing the participants as they were reading the short
passages orally, a consistent pattern emerged. The students were garden-pathed whenever the
initial word in the sentence was a basic form: a verb, a noun (gerund), or a proposition, that is, a
basic word that was not yet affixated (free-root). Always the participants were garden-pathed
with those types of sentences that were intentionally built in the four texts. Even exposing the
participants to the same type of structures did not prevent them from being garden-pathed. That
is, they would assign an initial decision as their preference, which always took the form of a
basic active verb form, and later, they would reanalyze their initial decision. However, in some
cases, the participant did not go back to reanalyze the wrong initial decision, but would pause
over the disambiguating region in the sentence and keep on reading. Thus, it seems that the

initial sentence default, to use the notions of the symbolic and associative theories of cognition
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(Marcus et al., 1995), was the verb and not the noun or the preposition which Arabic allows.
Further, this default was characterized by the fact that it was always regarding an active-voice
verb, and this was noticed even in an embedded clause when the sentence led the reader logically
to a passive voice more than to an active voice, e.g., " ... &= A" and " ... &I from the
sentences, respectively. The Arab adult readers first tried out the active voice and kept on
reading until they reached the region of disambiguation, where only some of them went back and
reanalyzed their first decision. Further, this phenomenon was noticed even when the previous
sentence led the reader logically to adopt the passive-voice verb as the correct form.

This observation, in addition to the aforementioned concerns, led the researcher to adopt
the moving window technique to investigate the Arab readers’ comprehension of garden-path
sentences.

To summarize, the participants would always be garden-pathed. This observation was
not exclusive to one group condition, but to all groups. Almost 90 percent of the participants
were garden-pathed, assigning the active verb form as their first choice. Another characteristic
of this parser was that it would assign the active-voice verb as its first option once it started a
sentence. That is, even when the initial word took the form of a noun, some participants
attempted to construct a verb-lead sentence; even when the sentence began with a noun, gerund,
or preposition, a type of sentence that Arabic allows, the participants converted it to a verb, e.g.,
"Ciliiid"was read as, "<wliul) and "4e)d" was read as "<e)d." However, their correction would be
immediate.

On the other hand, for s, which functions as a gerund (and takes the place of the
subject) in this sentence, " (e e agillies e ulill Cagd G the majority of the participants

read it as a transitive verb, and when they arrived at the region of disambiguation, they did not
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reanalyze their first incorrect decision but either paused momentarily or kept on reading. The
question then became in that moment of passing this disambiguating region of the sentence,
whether the sentence would make sense to the reader. That is, did this incorrect decision in the
first place or this silence over the region of disambiguation indicate anything about sentence
understanding? Did the sentence make sense to the participants at the moment they paused over
the disambiguating regions of the garden-path sentences?

Another observation was the overextension strategy. When the participants assigned their
initial reading to be an active-voice verb, and then corrected their first decision, they attempted
to re-default their first decision by trying the passive-voice verb as their initial decision once they
encountered the next sentence that started with a basic verb. This momentary re-default or
configuration was limited to the text in hand. However, the consistent default was always the
active-voice verb.

The second observation was related to the technique some participants employed that
subsequently helped them avoid being garden-pathed; accordingly, they were able to assign their
initial decision correctly in the first place. In this technique, the participants would pause in the
initial positions of the sentences that began with a basic verb, gerund, or proposition, e.g.,
"ol e e 1S e " lShiadl Ja " This pause helped them, as they reported to the
researcher after they were asked to verbalize their thinking at that moment, to scan some words
to the left of the initial words in the sentence. This pause was correlated with the distance that
separated the subject or the initial of the sentence and its predicate or the region of
disambiguation. That is, when the disambiguating region was far from the initial words in the
sentence (as in a garden-path structure), they paused longer, and this was indeed observed;

otherwise, if their scanning was brief they would be garden-pathed. However, sometimes the
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participants hesitated over the initial word of this type of sentence, and gave it more than one
reading before they passed on the initial word of the sentence. In fact, some of them would
change his/her reading before he/she passed the second or the third word in the sentence, but
both analyses were still incorrect.

Another pattern, experience effect, was extracted from the same data. To illustrate, in a
sentence such as," )i ge (1) i, or in "ual 138 (oe) Liud", the participants, regardless of
the reading condition, omitted the prepositions that followed the intransitive verbs, " _jiul :cins",
but they went back and read the sentences including the prepositions. This omission, which
occurred very frequently among the groups, can be attributed to the fact that counterpart
sentences in which the prepositions came after the subjects were also possible. Therefore, the
frequency effect of occurrence on the adopted structure can explain this phenomenon. This
observation also can explain the immediate-experience effect as was found in the analysis of
miscues.

Another pattern was related to hesitation and reluctance; the participants experienced
some hesitation and reluctance over words that were presented without the necessary diacritic,
shaddah. Further, the hesitance was observed over passive-voiced verb forms that occurred in
the middle of a sentence, e.g.,"<< 3 J", that is, even when the previous part that preceded the
passive-voiced verbs would not lead the reader to expect later the active-voiced form. Indeed,
this observation occurred even when the short vowel," ™" was given above the consonant, " i

Positioning the short vowel, """ , above the consonant, " i" turned the active form into a
passive form, and subsequently should have helped the participants to make the right decision in

the first place; participants should select the passive-voiced verb form.
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When a verb started with the letter, " 1 ", it was pronounced either as, "I " with the short
vowel, """, fatha, or " | ", with the short vowel, " ", dammah. Assigning the short vowel, " ",
fatha to the consonant, " | " meant that the verb was active, and with " "', dammabh, it meant that
the verb was passive. Thus, the short vowel, " *" plays the role of a morph when put over the
initial consonant of the verb. This observation supported the claim that Arab participants who
were not forced would choose the active-voice as their initial decision. Accordingly, the current
study suggested that when constructing a tree structure for a verb-headed Arabic sentence, the

parser, because of the default, would select the active-voice form of the verb as the first choice.
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3.2. EXPERIMENT 2: SENTENCE LEVEL

(Moving Window Task)

Overview

The aim of Experiment 2 was fivefold. The first purpose was to assess the effect of a
homographic/non-homographic initial of a sentence on the reading process of adult Arab readers:
reading time and reading comprehension product. Accordingly, the role of short vowels and
shaddah in correlation with the homographic variable on the reading process of adult Arab
readers was evaluated on the basis of reading time and reading comprehension product. That is,
what role was played by the representation of short vowels/short vowels-plus-shaddah versus
plain representation in resolving the ambiguity that can be caused by the homographic initial of a
sentence as examined via the reading time and reading comprehension product. The third aim
was to assess the effect of garden-path versus non-garden-path structure on the reading process
of adult Arab readers: reading time and reading comprehension product. Accordingly, the role of
an economical representation of the diacritic, skun, and case-ending markings in resolving the
ambiguity of garden-path structure was evaluated in terms of reading time and reading
comprehension product. Finally, the effect of mistaken representation of short vowels and
shaddah on the reading process of adult Arab readers while reading sentences of homographic
and non-homographic initials was assessed in terms of reading time and reading comprehension.
Assessing the effect of wrongly representation of short vowels and shaddah would be helpful in
assessing the degree of this effect and the redundant claim of the contribution of short vowels

and shaddah to the consonants representation.
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Experiment 2 was given in three sessions. In session one, the participants read 90
sentences that represented three reading conditions with 30 sentences in each, respectively: Plain,
short vowels-plus-Shaddah, and short vowels-minus-shaddah. In session two, the participants
read eleven actual sentences. Five of these eleven sentences were provided with only skun,
while the other six were provided with only case-ending markings. Three sentences in the
reading condition that was presented with skun only were structurally garden-path sentences
prior to the skun presentation. In addition, five of the six sentences in the case-ending markings
reading condition were structurally garden-path sentences prior to the case-ending markings
presentation. In session three, the participants read seven sentences that were presented with
wrong short vowels and shaddah that led only to phonological distortion, while the graphemic
representation (consonantal structure) was intact. After completing the three sessions, the
participant had read 108 actual sentences and eight practice sentences (7 practice sentences for
the first session, either session one or two, and one practice sentence for session three). In this

experiment, two dependent variables were collected: reading time and correct responses.

3.2.1. Method

3.2.1.1. Rationale

The key-press technique, the moving window method, draws its strength from the fact that
the reading time gathered in this way “matches the internal comprehension processes” a reader
goes through (Haberlandt, 1994, p. 8-9). Further, the “interpretation of reading times is based on
two additional hypotheses, the immediacy and the eye-mind assumptions” (p. 9). Therefore, the
moving window method was used for measuring word integration skills in terms of sentence

structure: garden-path versus non-garden-path. Because such technique is “sufficiently sensitive
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to detect frequency and length effects” (Haberlandt & Graesser, 1985; Just et al., 1982; Mitchell,
1984), assessing the effect of an initial homographic word of a sentence in correlation with short

vowels and diacritics, shaddah and skun is reasonable.

3.2.1.2.  Participants

Thirty-five native Arabic speakers, aged 26-40, from the same sample as Experiment 1
(except for 4 newcomers) participated in this study. Only the graduate and post-graduate
participants who demonstrated efficient reading skills were included. All of them were graduate
or post-graduate students pursuing their academic studies and living temporarily in Pittsburgh
and Indiana, PA. Upon completion of the study, they were offered $ 7.50 as a compensation for
their participation. Choosing the participants for Experiment 2 was based on the following
criteria in addition to those used for selecting the participants in Experiment 1 (see Participants
section in Experiment 1). Inclusion was based on the number of miscues and time length means
that were identified in Experiment I, that is, the participants were included who had been around
the mean in terms of number of miscues and time length in the comprehension and reading
accuracy texts. In addition to the three assumptions in Experiment 1 (Participants section),
choosing a population of adult Arabs at the graduate and post-graduate levels for this experiment
implied the assumption that these students had acquired automaticity in word recognition to the
extent that the effect of garden-path structure (in correlation to short vowels and shaddah) on
their reading process can be clearly demonstrated.

All 35 participants, except one, completed the three sessions. One participant could not
complete session 3 because of a technical problem. All participants had normal or correct-to-

normal vision and none of them had ever participated in a similar study.
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3.2.1.3. Materials

A hundred and eight Arabic sentences were constructed to be the sentence stimuli for the
moving window task. Some of these sentences were extracted from the corpus of two sources:
the databases of Arab state newspapers that have a large readership in the Arab countries and
from the databases of electronic newspaper websites. An additional eight sentences were
constructed for practice purpose. However, since a counterpart was needed for each type of
sentence, some of the counterpart sentences were designed by matching. Other eight sentences
were designed for practice purposes before the actual experiment.

There were four criteria for selecting these sentences: representativeness, length, word
frequency, and naturalness or authenticity. First, they were to some extent representative of the
type of sentence form that Arabic takes; that is, the initial words of the sentences were of the
type that Arabic readers encounter in a connected text. Second, the sentences were equalized in
terms of length; in terms of the number of words and roughly in terms of morphology, each
sentence consisted of 11 words. Third, the sentences were matched in terms of word frequency;
that is, the sentences consisted of only high-frequency words. Finally, the sentences were judged
in terms of naturalness and authenticity; they reflected the types of sentences that can be heard or
read in a newspaper.

The 108 sentences were distributed proportionally among the three sessions. In session
one, 97 sentences were tested; only the first seven were used for practice purposes. The 90
sentences were made up of three groups of sentences that were matched in all formal aspects
(word frequency and structure) except the manipulated reading condition (in terms of short
vowels and shaddah). That is, on the basis of the possible initial of a sentence, three 30-sentence

versions were constructed. Subsequently, version one was made plain, that is, without short
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vowels or shaddah; version two was supplemented with short vowels and shaddah; and version
three was supplemented with short vowels but without shaddah (that is, only short vowels were
presented).

The initial words in sentences were selected on the basis of five axes so that they would
be representative. The first axis was word frequency: low and high. The second was word
length: 3-consonant, 4-consonant, 5-consonant, or 6-consonant words. The 2-consonant and 7-
consonant words were not included in the stimuli pool for two reasons. First, non-affixated
words composed of 2 or 7 consonants constitute a very minimal proportion of the Arabic
vocabulary; and second, Arabic morphology is based on trilateral/quadrilateral-roots. The third
axis was the word morphological classification (word type): noun, conjugated noun, preposition,
basic verb, conjugated verb, etc; that is, whether the word was affixated or not. The fourth was
the potential position a word took in a sentence: initial, middle, and ending. The fifth axis was
ambiguity, that is, the stimuli represented both homographic and non-homographic words.

The criterion of classifying the initials words of the sentences on these five axes was
judged by a team of Arabic experts and Arabic high school teachers. Thus, 4 (length) x 5 (word
type) x 2 (word frequency) x 2 (affixated vs. non-affixated) resulted in 80 tokens that had to be
reflected in the experimental stimuli pool according to this procedure. Further, three versions of
each token had to be constructed to reflect the reading condition: plain (no short vowels and
shaddah), short vowels-plus-shaddah, and short vowels-minus-shaddah. Subsequently, 80
(tokens) x 3 (versions) resulted in 240 initial words that needed to be reflected in each sentence
in the moving window experiment in order to achieve representativeness. Thus, a total of 240

sentences were the sentence stimuli in the moving window experiment.
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However, because of restrictions in the nature of the Arabic morphs and the position slot
of the initial word in the sentence, some of these tokens could be removed. To illustrate, the
length of the propositions in Arabic is within the range of 2-4 consonants. Therefore, 5 (length)
X proposition (type) were removed from such calculation as were the 6 (length) by proposition
(type). Further, for a number of reasons, including the word frequency as a factor in order to test
the effect of short vowels and shaddah on garden-path structure was not essential in investigating
this effect. First, word frequency effect was predicted to be additive to the homographic aspect
of the word. Therefore, controlling for such effect could be helpful in detecting the role of short
vowels and shaddah in processing garden-path sentences. Finally, adding the word frequency
would increase the number of tokens that needed to be controlled. Thus, 4 (length) x 5 (word
type) x 2 (affixated vs. non-affixated) ended up with 40 tokens and subsequently with 120
possible initial words (40 tokens x 3 (versions).

However, examining these tokens closely revealed that some resemblances existed
among them. Some of the nouns were similar to each other except in length; that is, the number
of consonants. Therefore, the researcher found it to be very contrived to include both of them.
Note that the current study claimed that, generally speaking, adding some of the short vowels
and shaddah contributed no more information to the consonants. Indeed, the current study
claimed that a minimal usage of short vowels or diacritics, shaddah or skun, or case-ending
markings was sufficient to remove the ambiguity on both levels: word level (e.g., homographic
words) and structure level (e.g., garden-path sentence). This claim needed to be substantiated
with the moving window technique, particularly for the structure level. Therefore, other
sentences were needed to test the claim of economical usage of other diacritics (used as a generic

term: skun) and case-ending markings on the reading time and comprehension of garden-path
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sentences. The resulting large number of stimuli would be a burden on the participants,
therefore, some tokens that were not uniquely different from other tokens were removed leaving
30 tokens that needed to be reflected in the stimuli pool. Subsequently, three versions of 30
sentences each were made in order to reflect the three aforementioned reading conditions: 30
sentences presented plain, 30 sentences presented with short vowels-plus-shaddah, and 30
sentences presented with short vowels-minus-shaddah. All words in the sentences were
manipulated according to the reading condition.

Despite the necessity of removing some axes, the current study claimed that this removal
did not hurt the stratifying procedure, and subsequently did not affect the results of the
experiment. The reasoning was that the study attempted to test whether a homographic initial of
a sentence would affect a reader’s reading process, that is, reading time and reading
comprehension, therefore, having a pool of sentence initials that could be blocked on the
homographic axis was essential for achieving the purpose of the study.

In terms of garden-path and non-garden-path sentences, 20 percent of the plain 30
sentences were garden-path sentences. These garden-path sentences were matched in terms of
the number of words that separated the subject from the predicate (or the initial from the region
of ambiguity). Further, despite the fact that some of these 90 sentences were provided with short
vowels and shaddah, blocking the sentences on the axis, homographic versus non-homographic
initial, was still attainable. Therefore, within each reading condition, the 30 sentences were
blocked on the homographic/non-homographic variable, that is, whether the initial of the
sentence was a homographic or a non-homographic word.

For session two, the goal was to supplement the study with other reading conditions that

would help in assessing the economical effect of the representation of other variables on the
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reading process of garden-path sentences. Eleven actual sentences were designed for this
purpose. Five of these were provided with only skun, while the other six were provided with
only case-ending markings. Only the homographic initial in the sentence was manipulated. That
is, only the first word in the sentence was provided with either skun or case-ending marking.
Three sentences in the skun reading condition were structurally garden-path sentences prior to
provision of skun, and five sentences in the case-ending markings reading condition were
structurally garden-path sentences prior to the provision of case-ending markings. The
remaining sentences were fillers.

In session three, seven sentences were constructed with wrong short vowels and shaddah.
Indeed, the participants read seven actual sentences and one practice sentence with the same
reading condition. The seven sentences were meant to represent the wrong short vowels-plus-
shaddah reading condition, that is, the short vowels and shaddah were put in a position that
would lead to a phonological distortion and not to a graphemic distortion. In other words, unlike
the short vowels and shaddah, the consonants including their order were left intact; that is to say,
the consonantal structures were left intact. All words in the sentences were manipulated
according to the reading condition. Adding the wrong short vowels-plus-shaddah reading
condition was for control purposes.

The results of Experiment 1 demonstrated that the Arab readers were not affected under
this reading condition, a result that was consistent for both modes of reading, oral and silent.
Therefore, adding the wrong short vowels-plus-shaddah reading condition should have shed
more light on understanding the role of short vowels and shaddah in reading Arabic sentences.
Subsequently, it helped in assessing whether or not the representation of short vowels and

shaddah contributed more information in understanding the sentence; that is, whether the
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representation of short vowels and shaddah in print was redundant. As a result, a claim that
reading Arabic is based on consonantal representation was assessed.

For every sentence, a matched question in the form of a statement or a wh-question with
three optional responses ‘yes,” ‘no’” or ‘I don’t know’ was constructed. These questions were
designed to assess the participant’s process of integrating the sentence in terms of reading time
and comprehension product.

The comprehension product that needed to be measured was of a textual base and not a
situational base. For each sentence only two possible responses were expected, that is, “Yes” or
“No;” however, the third response, “I Don’t Know” was provided either to eliminate guessing or
to give the participant an optional response when the sentence did not make sense to him or her.

All sentences and questions were written with a familiar font, “Simplified Arabic font,”
size, “16.” Later, for every sentence, a multiple-choice question with three optional responses
was constructed and judged by Arabic experts and some post-graduate students drawn from the
sample of Experiment 1.

The sentences then were stored in a text file format compatible with the computer
software program which was designed exclusively for the purpose of this study (see section one
in APPENDIX K for the sentences, garden-path sentences, and initial homographic/non-

homographic sentences).

3.2.1.4. Measures

Two dependent variables were measured in this study: reading time and comprehension.
Reading time was measured to the nearest milliseconds. Comprehension was measured
dichotomously, ‘yes, ‘no,” and ‘I don’t know,’ that is, the variable was coded dichotomously.

Thus, each question that was answered correctly was assigned “1;” otherwise, the response was
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assigned “0.” Further, a brief interview was conducted with the participant at the end of each
session. This interview took the form of an open-ended question that asked if the participant had
any comment about the sentences he/she just read, their nature and their integration process, or

any concern the participant wanted to bring up.

3.2.1.5. Data collection procedure

Several steps were taken for conducting and collecting the data in this experiment. First,
approval for conducting the study was obtained by submitting the research protocol, consent
form, testing instrument and all necessary information to the Internal Review Board for Human
Subjects at the University of Pittsburgh. The second step was to identify the participants on the
basis of number of miscues and time reading in Experiment 1. Only the participants who scored
around the mean in Experiment 1, that is, for reading time and the number of miscues, were
selected for the moving window experiment. Thirty-five adult Arabic native speakers at the
graduate level participated in this study.

The third step was to take the names of the people who agreed to participate in the
experiment and give them ID numbers. In the first step of the experiment, the participant entered
this ID number in response to a pop-up window that asked for this information before he/she
could proceed to the second step, namely reading the instructions. Each participant was
contacted in person or via email to set up a convenient time and location for him or her to take
the test. In general, the test was given in an empty, secured room that was in convenient
proximity to the participant. The experiment was given individually and by the primary
researcher. The researcher read the consent form orally to each participant and informed him/her
briefly about the task and the assessment that would follow each task. They were told that they

would need to read some sentences at their own pace word by word, and at the end of every
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sentence a window would pop up that would introduce a question or a statement that had three
response options: ‘yes,” ‘no,” and ‘I don’t know.” Before the actual experiment, the participants
were given a short practice session to familiarize them with the task. After they finished the
practice, a window opened that asked them whether they wanted to start the actual experiment,
and they were also asked (by the researcher) if they had any questions.

In short, the test was given individually and each participant was seated at a convenient
distance from the computer and then informed about the task. A training session and test trials
with samples of different sentences were conducted before the actual experiment. Instructions
were provided for each participant individually.

The participants were informed that the data and the names would be kept in a secure
place and that the researcher was the only person who would have access to them. Further, they
were told that the researcher would use ID’s instead of names in tabulating the data for running
the statistical analysis.

After his/her first session, the participant was informed of the second session which
consisted of the same task and the same procedure. In this second session, the participants were
told that they would be reading some sentences in the same manner. However, in session three,
the participants were informed that they would be reading sentences in which the words were
presented with the wrong short vowels and shaddah. They further were informed that
assembling those wrong short vowels and shaddah would lead to constructing words that had no
meaning in Arabic; that is, the graphemic form of the words was intact, while its phonological
aspect was distorted. Assembling only the consonants while ignoring the short vowels and
shaddah signs would lead the participant to read a real word in Arabic. All three sessions were

given in one sitting.
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The experiment started on February 20, 2004, and ended in April 20, 2004, taking almost
two months to complete. A pilot study on a small scale was conducted before the actual
experiment for which four participants volunteered. Based on this pilot study, some sentences
were extensively revised, the instructions were modified, and concerns about potential problems
in the setting conditions were identified and cleared.

It was necessary to break this task into three sessions because of the extent and intensity
of the test. First of all, participants were asked to read more than 116 sentences including the
practice sentences, word by word, which is a tedious job, and then take a brief multiple-choice
test following each sentence. Secondly, one of the reading conditions was to give the
participants the wrong short vowels-plus-shaddah sentences, a condition about which they had to
be informed. Another reading condition in this experiment was giving the participants the
correct short vowels-plus-shaddah. Mixing these conflicting types of sentences (with correct
and incorrect conditions) in one pool forced the participants to be vigilant and watchful of the
supplemented short vowels and shaddah in order for them to be sure whether short vowels and
shaddah were positioned correctly or wrongly. Finally, as was justified earlier, the role of other
variables, e.g., the diacritic, skun and case-ending markings, was examined to detect the role of
economical representation of short vowels and diacritics on processing garden-path sentences.
For all these reasons, it was appropriate to partition the whole moving-window task into three

short sessions.

3.2.1.6. Design and analysis

There were five areas of concern that the moving window task attempted to investigate.
In the first area, the concern was over the effect of a homographic/non-homographic initial of a

sentence on the reading process of adult Arab readers: reading time and reading comprehension
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product. In the second area, the concern was over the role of short vowels and shaddah in
correlation with a homographic/non-homographic variable in the sentence reading process of
adult Arab readers: reading time and reading comprehension product. In the third area, the
concern was over the effect of garden-path structure on reading time and reading comprehension
product of adult Arab readers. In the fourth area, the concern was over the role of an economical
representation of the diacritic, Skun, and case-ending markings in resolving garden-path
ambiguity as examined in terms of reading time and reading comprehension product. Finally, in
the fifth area, the concern was over the effect of mistaken representation of short vowels and
shaddah on the reading process of adult Arab readers’ reading process: reading time and
comprehension, while reading sentences with homographic and non-homographic heads. As a
result of these, two designs were constructed to accommodate these discrete concerns. The first

design covered concerns 1, 2, 3 and 5 and the second design covered the fourth concern.

DESIGN ONE

A two-factor within-subjects design was employed for this study to evaluate the effect of
a homographic versus a non-homographic initial of a sentence by itself and in correlation with
short vowels and shaddah (including the correct and incorrect representations of short vowels
and shaddah) on the reading process of adult Arab readers: reading time and reading
comprehension product. In this design, there were two factors: factor A, which represented the
reading condition: plain versus non-plain; and factor B, which represented the sentence structure
type: homographic-initial versus non-homographic-initial sentences. There were four levels
under factor A, each of which represented a reading condition: no short vowels and shaddah

(plain), correct short vowels-plus-shaddah, short vowels-minus-shaddah, and wrong short
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vowels-plus-shaddah. There were two levels under factor B, each one representing a sentence
structure type: homographic-initial and non-homographic-initial.

Given the nature of the reading conditions and other factors as presented in the Data
Collection Procedure, this first design was implemented in two sessions. In session one, the
participants read 90 sentences and 7 practice sentences that represented the first, second and third
reading conditions, as shown in Figure 8. In session two, they read seven sentences and one
practice sentence that represented the last reading condition in Figure 8: the wrong short vowels-
plus-shaddah reading condition. Hence, by the end of these two sessions, all 35 participants
should have read 97 actual sentences and 8 practice sentences (Figure 8).

Two procedures were employed here separately for testing the effects of the
aforementioned independent variables: the dependent samples t-test procedure and the two-way

repeated measures analysis of variance.

Reading Condition | Homographic- Non-
(Sentence stimuli) Initial Homographic-
Sentences Initial Sentences

Plain
(no short vowels or
shaddah)
Short vowels-plus-
Group Shaddah

Short vowels-minus-
Shaddah
Wrong short vowels-
plus-shaddah

Figure 8: Study Design I for Experiment 2

153



DESIGN TWO

A one-factor within-subjects design was employed to assess the remaining concern
(number 4) about the effect of economical representation of the diacritic, skun and case-ending
markings on the reading process of adult Arab readers while reading some garden-path
sentences: reading time and comprehension; that is, what role a plain representation versus short
vowels-plus-shaddah, versus only skun, versus only case-marking endings would have in
resolving the ambiguity of garden-path sentences as determined from the reading time and
reading comprehension product. In this design, there were two factors: factor A represented the
reading condition, and factor B represented the sentence structure type. Under factor A, there
were four levels of reading representation: plain, short vowels-plus-shaddah, skun only and case-
ending markings only. Under factor B there was only one level or sentence structure type:
garden-path structure.

The reading conditions in this design were implemented in two separate sessions. The
justification for this separation can be reviewed in the Materials section. However, generally
speaking, implementing this design in two sessions was due to the possibility of fatigue. In this
experiment, the participants were asked to read 116 sentences, word - by - word, and answer a
comprehension question following each one. The study attempted to be as economical as
possible by avoiding constructing more sentences for this design. Therefore, the results from the
already garden-path sentences in Design one were used to represent the first and second reading
conditions in Figure 9. However, 11 more sentences were needed in order to represent the
additional reading conditions: 5 and 6 (Figure 9).

There were five garden-path sentences in reading condition 1 and three potential

garden-path sentences in reading condition 2. On the other hand, there were three potential
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garden-path sentences in the skun-only reading condition (reading condition 5), and five
potential garden-path sentences in the case-ending markings only reading condition (reading
condition 6). The word, ‘potential’ was emphasized because these sentences might not have
been considered garden-path sentences if the participants assembled the provided skun, case-
ending markings, or short vowels-plus-shaddah. However, it is worth noting that the ambiguity
of the homographic initial in the sentence was not resolved by adding the diacritic, skun, to
sentence number 16 (see Group Il in APPENDIX K), by adding the case ending marking, fatha
(or fatHa) to sentence 24 (see Group II in APPENDIX K), or by adding the short vowel, fatHa,
to sentence number 66 (see Group I in APPENDIX K). Despite the fact that the additions of
skun, case-ending markings, and short vowel did not resolve this ambiguity, which might garden-
path the reader, they still might have functioned to reduce the activation of other possible forms
(alternative readings), and hence, narrow the word neighboring size to its minimum. This did not
hurt the methodology of this part of the task, for the focus was on the extent of difference that an
economical usage of short vowels-plus-shaddah, skun, and case-ending markings would make to
the reading process of a garden-path sentence, compared with the same garden-path sentence in
its plain representation. By the end of the two sessions, all 35 participants had read 16 potential
garden-path sentences.

The analysis employed here for testing the effect was the one-way repeated measures

analysis of variance.
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Reading Reading Condition Garden-Path
condition (Sentence Sentences
Representation)
1 Plain
(no short vowels and
shaddah)
2 Short vowels-plus-
Group Shaddah
5 Skun-only
6 Case-ending
markings-only

Figure 9: Study Design II for Experiment 2

3.2.1.7. Procedure

Special computer software was built exclusively for the purpose of this study. With some
modifications in terms of the software, the stimuli, and the reading conditions, the procedure for
this experiment was, generally speaking, similar to the one used by Fender (2002). Presenting
the stimulus sentences, rotating the order of their presentation for counterbalancing, presenting
the stimulus sentence randomly, measuring the reading time for each sentence, and collecting
responses on the questions were controlled by the software program that was designed from
scratch exclusively for the purpose of the current experiment.

The software program was installed in a personal computer attached to an external either
14- or 15-inch display. The participants were asked to sit close to the computer screen and adjust
the chair and the monitor to a comfortable position. Then, every participant was informed orally
and briefly about the general nature of the task and what tools he/she would need to use:

keyboard and mouse. Next, a small box popped up asking the participants to write in their Id
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number, as provided by the researcher prior to conducting the experiment. The Instructions
screen then opened (APPENDIX L) and the participants were asked to read the instructions
carefully. In these instructions, they were informed about the nature of the task in detail; that is,
that they would be asked to read some sentences, word by word carefully and naturally and at
their own pace, and after each sentence to answer a multiple-choice question about what they had
read by responding “Yes”, “No,” or “I Don’t Know.” The participants were informed to base
their answers on what the sentence said to them. The other following steps were guided by the
software program. The researcher then guided each participant through the practice part.
Technically, the software operated as follows: first, after starting the program, a small
window popped up asking the participant to put in the ‘ID’ number she/he had received from the
researcher prior to the task. After this, the participant was asked to click on the “OK” button,
which led him/her to the “Instructions” window. The participant had to scroll the page to read
the instructions by using either the arrows or the mouse that was provided. At the end of the
instructions, the participant was asked to close the window once he/she felt the instructions were
clearly understood (APPENDIX L). Once that window was closed, another opened up that asked
the participant whether he/she was ready to start the practice part of the experiment. If the
participant was ready, he/she needed to click the button, “OK.” Next, he/she was given the
practice part (one or seven sentences according to the session) under the guidance of the
researcher, that is, the researcher and the participant went through the training part of the
experiment together. After the practice portion of the experiment was finished, a small window
opened which asked the participant if she/he wanted now to begin the actual experiment. Once

the participant began the actual experiment, he/she was left alone until the experiment was
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completed. After the last sentence of the task, a small window opened up saying, “Thank You”
to the participant.

The participant was given a 5 minute break before starting the second session that
included 11 actual sentences and 7 practice sentences. The practice portion could be skipped if
the participant already had done the first session; due to the counterbalancing procedure, some
participants started with session two and some started with session one. In any case, the same
seven practice sentences were included in both sessions.

The procedure mentioned above was used for all three sessions. However, in session
three, the participant was informed about the wrong short vowels-plus-shaddah reading
condition prior to starting the task. He/she was informed twice orally as well as in the printed
Instructions in the program.

All three sessions were conducted consecutively on one day, and the whole experiment
was given and supervised by the primary researcher. Sessions one and two were
counterbalanced for each second participant and the word-naming task (to be presented later)

was counterbalanced with the moving window task for each second participant.

3.2.2.  Analysis and Results

Overview

Because of the fivefold aim of the moving window task, several hypotheses were developed, and
subsequently several analyses were conducted to test the proposed hypotheses (See group II in
Hypotheses section). As explained earlier, there were five concerns to which the moving
window task attempted to respond: the effect of a homographic versus non-homographic

variable; the effect of a reading condition variable (reading representation) on the
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homographic/non-homographic variable; the effect of garden-path versus non-garden-path
structures; the effect of the diacritic, skun and case-ending markings variables on garden-path
structure variable; and finally, the effect of wrong short vowels-and-shaddah on the
homographic/non-homographic variable. All effects were assessed in terms of reading time and
reading comprehension product, that is, the time in milliseconds it took the participant on
average to integrate the words in the sentence, and the percentages of their correct responses to
the questions that followed the sentences. Hence, there were three manipulated independent
variables: reading condition representation, homographic/non-homographic initial, and garden-
path structure; and two dependent variables: reading time and reading comprehension product.

For the first manipulated reading condition variable, there were four main reading
conditions, and two additional supplemented reading conditions. The four main reading
conditions were: plain, correct short vowels-plus-shaddah, short vowels-minus-shaddah, and
wrong short vowels-plus-shaddah. The two supplemented reading conditions were skun-only,
and case-ending markings-only. The second independent variable was the homographic and
non-homographic initial sentence; that is, whether the sentence started with a homographic or a
non-homographic word. The third independent variable was whether the sentence was
potentially a garden- or non-garden-path sentence. In addition, there were two dependent
variables: reading time and comprehension. As a result of this manipulation, different analyses
were made over several subsets of the data.

Accordingly, the analyses were conducted on three subsets of data. For the first concern,
over the effect of a homographic versus a non-homographic initial in the sentence and garden-
path versus non-garden-path structure, the subset of the plain reading condition was analyzed on

the basis of reading time and reading comprehension product by using the dependent samples t-
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test procedure. For the second concern over the effect of short vowels and shaddah signs
(correctly or incorrectly positioned) in correlation with the homographic/non-homographic
variable, the subsets of reading conditions 1, 2, 3, and 4 were analyzed in terms of reading time
and comprehension by employing the two-way repeated measures analysis of variance.
However, in the last analysis, by employing a one-way repeated measures analysis of variance,
the garden-path sentences in reading conditions 1, 2, 5, and 6 were analyzed on the basis of
reading time and reading comprehension product (Figures 2 & 3 in Design section).

In the following section, the analyses conducted on each subset of data for the
manipulated variable are laid out. The analyses, including the means and standard deviations of
both t-test and one-way ANOVA procedures, are presented in one table. However, two tables
were constructed for the repeated measures analysis of variance: the first presents the results of

the analysis of variance and the second presents the corresponding cell and marginal means.

3.2.2.1. Reading Time

The first analysis was conducted on the plain reading condition data; the sentences within
the plain reading condition were blocked on the homographic/non-homographic variable. By
using the dependent samples t-test procedure, the sentences that began with a homograph were
compared on reading time and comprehension with the sentences that began with a non-
homograph. The dependent variable, reading time, was represented in milliseconds; however,
the dependent variable, comprehension product, was represented in the percentage of correct
responses. It is worth repeating that this analysis helped evaluate whether a sentence with a
homographic initial affected the Arab readers’ word integration skill as reflected in reading time
and reading comprehension product. Subsequently, the stated predictions (hypotheses 11, 1j, 1k,

11 in Hypotheses section) would either be supported or not supported.
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As shown in Table 11, by comparing the overall two means for the time it took the
participants on average to read the sentences with homographic initials versus sentences with
non-homographic initials, the analysis revealed no significant difference between them. As a
result, in a plain reading condition, where only the consonants were provided, it did not matter
which group of sentences the participants read: their reading time on average was the same
(overall mean for the homographic-initial sentences, M = 6346.67; overall mean for the non-
homographic-initial sentences, M = 6323.93). Indeed, only 22.74 milliseconds difference was

found between the means.

Table 11: Results of the t-test on Reading Time of

Homograph/Non-Homograph Initial Sentences

Homographic-Initial Non-Homographic-
Sentences
Initial Sentences

M SD M SD t df | p

6346.67 1580.16 6323.93 1306.91 -0.204 | 34 | .839

For the reading comprehension data (Table 12), the analysis did not show any significant
difference between the means of the percentages of correct responses on the two types of
sentences: homographic and non-homographic initial. As a result, in a plain reading condition, it
did not matter which group of sentences the participants read; their comprehension on average

was the same (overall mean for the homographic-initial sentences, M = .8455; overall mean for
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the non-homographic-initial sentences, M = .8179). Although the difference between the two

means was a 3 percent in favor of the sentences with homographic initial, the result shows that

both percentages of correct responses were on average very good.

Table 12: Results of the t-test on Reading Comprehension of

Homograph/Non-Homograph Initial Sentences

Homographic-Initial

Sentences

Non-Homographic-

Initial Sentences

M SD

M SD t df | p

0.8455 | 0.07888

0.8179 | 0.15262 | -1.013 | 34 | 318

For the garden-path/non-garden-path variable, by using the dependent samples t-test

procedure, these types of sentences were compared on reading time and percentage of correct

responses.

For the reading time data, the analysis (Table 13) revealed a significant difference for the

garden-path structure. That is, on average, it took the participants longer to read the garden-path

sentences than the non-garden-path sentences (M = 6747.14 for the garden-path sentences; M =

6259.30 for the non-garden-path sentences).
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Table 13: Results of the t-test on the Reading Time of
Garden-Path and Non-Garden-Path Sentences

Garden-Path Non-Garden-Path

Sentences Sentences

M SD M SD t df p

6747.14 2071.86 6259.30 1413.28 2.549 34 016

3.2.2.2. Reading Comprehension

The analysis of the reading comprehension data did not reveal any significant difference
between the means of the percentages of correct responses to both types of sentences (Table 14).
That is, the participants’ correct responses on average did not differ significantly between the
two types of sentences: garden-path and non-garden-path (the overall mean for the garden-path
sentences, M = .8914; the overall mean for the non-garden-path sentences, M = .8286).
Accordingly, the participants on average comprehended both types of structures. Due to the fact
that the p-value = .05, and that the data was not normally distributed but extremely skewed
because comprehension was very good on the whole; a non-parametric test (Wilcoxon Matched-
Pair Signed- Ranks Test) was tried in addition to the dependent samples t-test analysis. The
results did not reveal any significant difference between the means, p-value = .053. Therefore,

only, the result of the t- test is provided in Table 14.
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Table 14: Results of the t-test on the Reading Comprehension of
Garden-Path and Non-Garden-Path Sentences

Garden-Path Non-Garden-Path
Sentences Sentences
M SD M SD t df p

0.8914 | 0.17042 | 0.8286 | 0.08034 | 2.036 | 34 | .05

For detecting the role of short vowels in correlation with the homographic/non-
homographic variable, the third analysis involved reading conditions 2, 3 and 4. The plain
reading condition (only consonants were represented) was compared with reading condition 2
(short vowels-plus-shaddah), reading condition 3 (short vowels-minus-shaddah), and reading
condition 4 (wrong short vowels-plus-shaddah) (see Figure 8 of Study design I). Despite the fact
that short vowels and shaddah were provided in such conditions, such provision was not
sufficient to turn the homographs into non-homographs, as was claimed by previous studies
(Abu-Rabia, 1995-2001). That is, providing the short vowels by themselves or in combination
with shaddah was still partial and did not always prevent the homographic aspect of some words.
However, providing the short vowels and shaddah should at the least have narrowed the word
neighboring size of the homograph. Accordingly, it was possible to block the homograph or
non-homograph sentence initials in the four reading conditions.

Hence, a two-way repeated measures analysis of variance was conducted on this subset of
data by comparing the sentences with homographic initials to those with non-homographic

initials within the four reading conditions and on both dependent variables. Subsequently, the
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stated predictions (hypotheses: 1m, 1n, 1o, Ip in Hypotheses section) would either be supported
or not supported.

In the first analysis, the reading conditions 1, 2, 3 and 4 were compared on the time it
took the participants on average to read the sentences with homographic initials versus those
with non-homographic initials. However, due to the fact that there were some very extreme
outliers (ID 25 in reading condition 4 on reading time; ID 4 in reading condition 1, and ID 22 in
reading condition 3 on reading comprehension), two sets of analyses were conducted, with and
without these outliers. The same results were obtained for both sets.

For reading time, the first analysis (Table 15), where the outlier was not excluded,
revealed a significant main effect for reading condition, but neither a significant main effect for
homograph/non-homograph variable nor a significant interaction between the two. By doing a
post hoc analysis, the results revealed that reading conditions 1 and 3 were on average faster than
reading conditions 2 and 4 (Table 16).

Exactly the same results for main effect for reading condition only and for significant
pairs of comparison by the post hoc analysis were found after removing the extreme outlier (ID
25 in reading condition 4). Due to the exact findings in both analyses, only the original results
where the outliers were included, were reported.

However, Mauchly’s Test of Sphericity was found to be significant which was an
indication that an assumption for the repeated measures analysis of variance was violated. With
such a violation, the F-test would be too liberal, and thus the probability of Type 1 error would

be greater. Therefore, the corrected p values, using Huynh-Feldt procedure, were reported.
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Table 15: Results of Repeated Measures Analysis of Variance on Reading Time

Source SS df' | MS F p
Reading Condition 67959572.62 | 3 | 60138880.99 | 8.913 | .004
Error 251615698.30 | 99 | 6747276.34
Homograph/non-Homograph 200388.30 | 1 200388.30 | 0.733 | .398
Initial

Error 9023293.35 | 33 273433.13

Reading Condition x Homograph 146528.73 | 3 62355.55 | 0.160 | .883
/Non-Homograph Initial

Error 30278364.87 | 99 390454.81

To minimize confusion, the unadjusted degrees of freedom values are reported.

Table 16: Cell and Marginal Means on Reading Time by Reading Condition

and Homograph/non-Homograph Initial

Sentence-Initial
Homographic Non-Homographic
M SD M SD Marginal
Reading Reading
Condition | Condition
ID’s
1 Plain 6315.26 | 273.16 | 6301.33 | 226.31 | 6308.30
2 Short — vowels- | c201 15 28530 | 6609.05 | 274.56 | 6675.09
plus-shaddah
3 Short - vowels- | (11 43 [265.96 | 6423.83 | 266.41 | 6436.13
minus-shaddah
4 Wrong short
vowels-plus- 7610.04 | 525.90 | 7563.50 | 453.29 | 7586.78
shaddah
Marginal | Marginal 6778.71 6724.43

For reading comprehension data and where the outliers were not excluded, the analysis

(Table 17) did not reveal a significant main effect for reading condition or for the
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homographic/non-homographic variable. Further, the analysis did not show any significant
interaction between the reading condition and the homographic/non-homographic variable.

By excluding the extreme outliers (ID 4 from the reading condition 1 and ID 22 from
reading condition 3), the same results were found, that is, there was no significant main effect for
reading condition or for the homographic/non-homographic variable. Further, the interaction
between reading condition and homographic/non-homographic variable was not significant. In
fact, the cell and marginal means indicated that the participants on average did very well despite
the reading condition and the type of sentence: homographic versus non-homographic initial.
Due to the identical results that were found with and without excluding the outliers, only the
results where the outliers were not excluded were reported. Further, since the results of
Mauchly’s test of sphericity were significant, Huynh-Feldt p values were reported; see Table 17

for the analysis results and Table 18 for the cell and marginal means.

Table 17: Results of Repeated Measures Analysis of

Variance on Reading Comprehension

Source SS |df' | MS F p
Reading Condition 0.152 | 3 10.071 | 2.956 | .055
Error 1.693 | 99 | 0.024

Homograph/Non-Homograph Initial 0.039| 1 ]0.039]2.181 |.149
Error 0.585| 33 | 0.018

Reading Condl't1'0n x Homograph/non- 0022 | 31001104721 625
Homograph Initial

Error 1.503 | 99 10.023

" To minimize confusion, the unadjusted degrees of freedom values are reported.
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Table 18: Cell and Marginal Means on Reading Comprehension by

Reading Condition and Homograph/non-Homograph Initial

Sentence-Initial
Homographic Non-Homographic
M SD M SD Marginal

Reading Reading
Condition | Condition
1 Plain 0.846 0.014 0.816 0.027 0.831
2 Short vowels-

plus-shaddah 0.895 0.014 0.853 0.012 0.874
3 Short vowels-

minus- 0.866 0.017 0.871 0.016 0.868

shaddah
4 Wrong short

vowels-plus- 0.912 0.019 0.882 0.043 0.897

shaddah
Marginal | Marginal 0.880 0.856

In order to detect the role of short vowels-plus-shaddah, skun-only or case-ending
markings-only in resolving the ambiguity that can be caused by the garden-path structure,
reading conditions 1 and 2 were compared with the supplemented reading conditions 5 and 6 on
both dependent variables. If the diacritic, skun or the case-ending markings were assembled with
the consonants, their provision to the initial of a garden-path sentence should have eliminated the
garden-path phenomenon, or at the least narrowed the activation of word neighboring size of the
homographic initial of the garden-path sentence. The question then became whether a partially
economical representation, plain versus skun versus case-ending markings versus short vowels-
plus-shaddah, would minimize the reading process as reflected in the time it would take the
participant to read the garden-path sentences. That is, would the participants take less time to

process garden-path sentences that were provided with only skun or only case-ending markings
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versus garden-path sentences that were presented plain? Therefore, the garden-path sentences in
reading conditions 1, 2, 5 and 6 were analyzed on reading time and the percentages of correct
responses by using a one-way repeated measures analysis of variance. Subsequently, the stated
predictions (hypotheses 1q, Ir, 1s, 1t in Hypotheses section) would either be supported or not
supported.

The analyses conducted on this subset of data did not show any significant results for
reading condition on both reading time (Table 19) and reading comprehension (Table 20). That
is, for the reading time, regardless of the reading condition representation, it took the participants
on average the same time to read the garden-path sentences (Table 21). Similarly, the percentage
of correct responses was on average the same among the reading conditions. As shown in Table

22, the participants did very well regardless of the reading condition.

Table 19: Results of the One-Way Repeated Measures Analysis of

Variance on Reading Time

Source SS df' MS F p
Reading Condition 6240782.36 3 3123846.15 | 1.286 | .283
Error 165037904.56 102 2429715.27

"' To eliminate confusion, the unadjusted degrees of freedom values are reported.
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Table 21: Results of the One-Way Repeated Measures Analysis of

Table 20: Overall Means on Reading Time for

Garden-Path Sentences

Reading Reading M SD
Condition Condition
! Plain 6747.14 | 35021
2 Short vowels-
plus-shaddah 7277.76 | 399.16
> Skun-only 6997.33 | 348.57
6 Case-ending | )30 01 | 38791
markings-only

Variance on Reading Comprehension

df!

Source SS MS F p
Reading Condition 168 3 056 1.434 237
Error 3.984 102 .039

"' To eliminate confusion, the unadjusted degrees of freedom values are reported.

Table 22: Overall Means on Readin Comprehension

for Garden-Path Sentences

Reading Condition | Reading Condition M SD
: Plain 891 | .029
2 Short vowels-plus-
shaddah .800 | .034
> Skun-only 876 | .034
6 Case-‘endlng 857 | 034
marking-only
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3.2.3.  Discussion and Interpretation

Overview
Different findings were obtained from the statistical analyses that were conducted on the data of
the moving window experiment. Some of these findings were in line with the stated predictions
and some were not. For the purpose of clarity, discussing the findings was categorized on the
basis of the independent variable that was tested: homographic versus non-homographic initial,
garden versus non-garden structure, and reading condition representation. In the following
section, the analyses results on the effects of the three independent variables on the reading
process of Arab adults were discussed and interpreted.

There were three subsections that represented the findings of each independent variable:
1) the effect of the homographic initial variable; 2) the effect of garden-path structure; and 3) the
effect of reading condition representation in correlation with the homographic variable and
garden-path structure, respectively. That is, they were concerned with the effect of short vowels
by themselves and in combination with shaddah (both correct and wrong positions) on the
reading process of sentences that start with homographic versus non-homographic words; and the
effect of the provision of short vowels, skun, and case-ending markings on the reading process of
garden-path structures. An overlapping discussion of the effect of the three manipulated

variables was necessary for interconnection and comparison.

3.2.3.1. Homographic/non-Homographic Initials

The current study took the position that, in the absence of short vowels or diacritics
(using diacritic as a generic term to include any supplemented signs other than the short vowels

or the consonants, e.g., skun and shaddah), Arab adults do not need to re-analyze the sentence in
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order to understand it. That is, they do not need to read back and fourth in order to comprehend
the sentence. However, their reading process as reflected in reading time might be affected. By
conducting a moving window task in which the reader was unable to go back and reanalyze
his/her initial choice (in the case where the initial word of the sentence was an ambiguous word;
e.g., a heterophonic homographic word which had more than one reading), the aforementioned
claims were tested.

While the results did show support for the stated prediction on reading comprehension (11
in Hypotheses section); they did not show such support for the stated prediction on reading time
(1 in Hypotheses section; see Tables 11 and 12). Accordingly, based on the collected data, the
current study rejected the alternative hypothesis (1j in Hypotheses section) but failed to reject the
null hypothesis (1i in Hypotheses section).

Hence, using this moving window technique, the current study supported the prediction
stated earlier that there was no significant difference in comprehension between the two types of
sentences. Their comprehension product as represented by the percentage of correct responses,
was on average the same (overall mean for homographic initial sentences, M = .8455; overall
mean for non-homographic initial sentences, M = .8179). Indeed, examining the overall means
closely showed that the participants did very well on both types of sentences (Table 12). The
overall percentages of their correct responses on the sentences that had homographic initials
were 85 percent and 82 percent for the sentences with the non-homographic initials. Therefore,
it would be a legitimate statement to claim that when Arab adults are given plain sentences with
initials of both homographic and non-homographic words and are forced to process the words
serially without going back to reanalyze previous choice decisions, their reading comprehension

1s not affected.
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Support of the prediction should not be a surprise due, as explained earlier, to the
morphological characteristic of the trilateral/quadrilateral-root model of words in Arabic.
Indeed, the trilateral-root model of words in Arabic demonstrated its effect on primary
schoolchildren’s creative written production of novel verbs to express new concepts, a result that
indicated that the trilateral-root model plays an important role in comprehending texts written in
literary Arabic (Badry, 1982). Further, experiment-based results demonstrated the existence of
sublexical accessibility in word recognition (Cole, Segui & Taft, 1997; Taft, 1981). Note that
very often “a large class of verbs and nouns are derived from the same roots, and those roots are
conjugated in a form/pattern that “entails syntactic and semantic properties” (Shimron’s
comment on Hebrew, 1993, p. 56; Fassi Fehri, 1993). Those patterns/forms are productive and
to a great extent “rule governed or predictable” (Shimron’s comment on Hebrew, 1993, p. 56;
Fassi Fehri, 1993). Further, Arabic is a highly affixated language, and “verb agreement affixes
are highly productive (or predictable), that is, they are remarkably invariant across verb forms”
(Shimron’s comment on Hebrew, 1993, p. 56; Fassi Fehri, 1993).

Furthermore, a previous study demonstrated that the perception span of Hebrew readers
(and this can be applied to Arabic because of the similarity between the two languages in the
morphological characteristics and in the reading direction manner; Shlonsky, 1997) was smaller
than that of English readers due to the intensity of Hebrew morphology (Pollatsek et al., 1981).
Accordingly, more support would be added to the claim that Arab adults exploit their knowledge
of morphology in accessing the lexicon.

While this finding (note the different stimuli: sentence versus text) is not in line with
Abu-Rabia (2001 & 1999) who found that Arabic vowelized texts were comprehended better

than unvowelized texts, it is in agreement with Shimron and Sivan (1994) who stated, “the
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comprehension of the Hebrew vowelized texts was nearly significantly better than was the
comprehension of the Hebrew unvowelized texts” (p. 5).

Indeed, reviewing the statistical analysis of Abu-Rabia’s (1999) study shows that the
means of the two reading conditions in both experiments were very close; that is, the difference
between them was very slight, especially when we realize that the maximum score was 10: M
7.20 with SD 1.70 for the vowelized condition and M 6.10 with SD 2.22 for the unvowelized
condition. In the second experiment, the means were M 6.34 with SD 1.58 for the vowelized
condition and M 5.46 with 2.00 SD for the unvowelized condition with a maximum score of 7.
Note that the measurement scale involved one point for each correct response. Therefore, a 1.1
unit difference and 0.86 unit difference are equivalent to a difference of 1.1 and 0.86 correct
responses. Besides, Abu-Rabia (2001 & 1999) used the multiple-choice for measuring
comprehension, a test format which has received criticism, e.g., that it is text-independent
(Bernhardt, 1991) and that guessing is possible. Furthermore, attributing comprehension to the
representation of the short vowels is questionable since Abu-Rabia (1995-2001) did not
manipulate short vowels as a separate part from the diacritic, shaddah. The distinction between
short vowels and diacritics was not clear in his manipulation. The diacritic shaddah is a different
marking when presented above a consonant, where it indicates that the consonant is a doubled
consonant. Not to take this distinction into account when manipulating the short vowels signs
should result in an unsound experimental design.

For these reasons, a variance was observed between the groups of participants should not
be explained only by short vowel manipulation, but also with other variables the previous studies
did not control for, e.g., diacritics, case-ending markings, etc. Thus, the representation of the

short vowels in Abu-Rabia’s (1995-2001) studies was not scientifically and experimentally
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manipulated to the degree that helped in isolating the effect of short vowels by themselves. That
was a weak part of the design which the current study hoped to control for. Therefore, the
current study would claim that Abu-Rabia’s (1999) finding is somehow not in conflict with the
current finding.

On the other hand, the stated prediction for reading time was that a sentence with a
homographic initial would take more time to read than a sentence with a non-homographic
initial. However, the analysis showed no difference in reading time between the overall means
for homographic versus non-homographic initial sentences. The participants on average took the
same amount of time to read both. This finding did not support the stated prediction (1j in
Hypotheses section). The discrepancy in reading time between the two types of sentences can be
explained on the basis of the word neighboring size that leads to temporary misanalysis. That is,
the homographic initial of a sentence would force the reader to activate all possible forms that
the initial word may take. While the possible forms might not be restricted in terms of
pronunciation, they would be restricted on the basis of meanings due to the morphology of
Arabic that is characterized by the so-called trilateral/quadrilateral-root model of words. That
is, at the core of all activated potential forms there will be a trilateral/quadrilateral-root which
indicates the core semantic element that is shared by all activated forms. Later, the context
would help to narrow the activation size of the possible forms until the reader gets the clue of the
appropriate form. Indeed, the context that would help in disambiguating the homographic aspect
of the word is not necessarily the whole sentence. Only the word adjoining the homograph could
help in selecting the appropriate form.

The running record data from the reading accuracy task in Experiment 1 substantiated

this last explanation (see Qualitative Section in Experiment 1). Further, the previous explanation
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was substantiated by Frost and Bentin (1992a) who found that Hebrew readers maintained
without decay for 750 ms from stimulus onset all possible meanings for a heterophonic
homograph and with context they selected the appropriate one. Therefore, a Resource-Free
Parallel Model would be suggested for a non-cost in constructing multiple representations

(Mitchell, 1994).

3.2.3.2. Garden/non-Garden-Path Structures

The results did show support for both stated predictions of the effect of garden-path
structure on reading comprehension product and reading time of Arab adults (1k & 11 in
Hypotheses section). Accordingly, based on the collected data, the current study failed to reject
the null and direct hypotheses (1k & 11 in Hypotheses section).

For reading comprehension, the participants’ correct responses on average did
not differ significantly on the basis of garden-path structure. Although the participants
were forced not to regress because of the design of the moving window task, the
garden-path structure did not affect their comprehension; that is, they did not need to
regress in order to understand a garden-path sentence. The overall mean for the garden-
path sentences was, M = .8914; and the overall mean for the non-garden-path sentences
was, M = .8286. As indicated by the means, the participants did very well on both types
of structures, garden-path and non-garden-path.

As was laid out earlier (Homographic/non-Homographic Initials section), the result was
not a surprise due to the fact that, in addition to the other factors, Arab adults exploit their
knowledge of the trilateral/quadrilateral-root model of words in Arabic (Abu-Rabia, 1995-

2003; some additional support from Cole, Segui & Taft, 1997; Taft, 1981).
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For reading time, the results revealed a significant effect for the garden-path structure on
the time it took the participants on average to read the garden-path sentence versus the non-
garden-path sentence. On average, it took the participants longer to read the garden-path
sentences compared to the non-garden-path sentences (M = 6747.14 & M = 6259.30,
respectively).

As mentioned earlier, this finding was consistent with the stated prediction (1l in
Hypotheses section) which was based on experimental and observational studies.
Psycholinguists proposed different models in their attempt to examine how people convert a
string of words into a structural representation (Mitchell, 1994). From the former, the effect of
garden-path was cited in which different models were suggested to explain such effect (Mitchell,
1994). From the latter, the running-record procedure that was conducted during the reading
accuracy task demonstrated explicitly the effect of garden-path. For example, while reading the
implemented garden-path sentences, the participants hesitated over the onset (word initial) of the
garden-path sentence. They would activate one of the possible forms of the initial in the
sentence. Later, after arriving at the ambiguous region, they would go back in order to re-
analyze their first choice in case that choice was not the appropriate one.

This re-analysis process would result in a delay, and subsequently, extra reading time was
needed to process the sentence. However, the question became how the extra reading time that
was found to be associated with the garden-path structure could be explained in the moving
window task. This question was legitimate for two reasons. First, regression was not allowed by
the moving window technique. Second, the previous finding of the homographic/non-
homographic variable did not show any significant effect on reading time. However, as was

presented earlier, the garden-path sentence, in one way or another, is a subtype of the
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homographic-initial-led sentences. The only difference is that the garden-path sentence is
structured in a way that leaves the predicate of the subject far from each other. For the current
study the predicate and the subject were 5-words apart. Therefore, unlike the homographic that
does not garden-path the reader, the homographic that did garden-path the reader required extra
reading time. This extra reading time can be explained on the basis of the implicit “checking
process” that operates with a delay cost, or on the basis of the processing load in the ambiguous
region that was demonstrated by several studies that employed different techniques, eye-tracking
studies (Ferreira & Henderson, 1990, Experiment 1), first fixation data (Frazier & Rayner, 1982),
and in self-paced reading tasks (Mitchell, Corley & Garnham, 1992, Experiment 1: cited in
Mitchell, 1994, p. 381), as well as the self-paced reading task of Experiment 1 in the current
study.

Hence, the Resource-Free Parallel Model that was suggested to account for the finding
of no difference in reading time between a homographic versus non-homographic initial was not
supported with the garden-path structure finding. Only a resource-limited parallel model
accounts for the discrepancy in reading time between a garden-path and a non-garden path
sentence. Subsequently, an “annotated serial analysis” model with a “lexical frame-driven
strategies” as a mechanism in initial choice will be proposed to account for the current finding
(Mitchell, 1994). That is, the existence of unexplored options might somehow be tagged or
marked at the choice point, perhaps providing the basis for relatively efficient re-analysis
procedures (cf. Frazier & Rayner, 1982, cited in Mitchell, 1994, p. 378). It is suggested that
tagging or marking, for Arabic, is based on the core element, the root, that the alternative forms

of the homograph initial share.
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3.2.3.3. Reading Condition Representation

The finding from the plain reading condition analysis led us to assume a redundant role
for short vowels by themselves or in combination with diacritics in reading comprehension and
reading time for homographic-initial versus non-homographic-initial sentences, since no
significant results were found (Tables 11 & 12). Further, the finding from the plain reading
condition led us, too, to assume a redundant role for short vowels by themselves or in
combination with shaddah in reading comprehension, since no significant result was found over
the reading comprehension data (Table 14). However, the results showed a significant effect for
garden-path structure on reading time (Table 13).

Therefore, the question that was raised was whether short vowels and shaddah would
speed the reading process of garden-path sentences, but not whether short vowels and shaddah
would facilitate comprehension. In other words, could the short vowels and diacritics: shaddah,
skun, etc. minimize the reading time load; would they speed the “checking process” in a way that
would minimize the processing load in the ambiguous region? In addition, what would be the
effect of the presence of short vowels and shaddah (correct and incorrect positions) on reading
process, particularly, reading time? Was their presence redundant in a serial processing task,
where the participants were asked to read some sentences silently? Further, what was the effect
of wrong short vowels and shaddah representation on reading process as reflected in the reading
time?

Despite the aforementioned logical reasons for not testing the role of short vowels and
shaddah on the basis of reading comprehension, the analyses of the effect of those reading
conditions were conducted in order to be compelled with the study design. Further, the analyses

were helpful in testing some claims that emerged from the findings of Experiment 1; for
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example, does the wrong short vowels-plus-shaddah representation have an effect on the reading
process of adult Arabs?; what relation does short vowels-plus-shaddah representation have to the
homographic/non-homographic variable?; would an economical representation of short vowels
and diacritics be efficient in speeding the reading process as reflected in reading time?

The two-way repeated measures analysis of variance was conducted on the data of
reading conditions 1, 2, 3 and 4. The effect of the two independent factors and particularly the
interaction, reading condition and homographic/non-homographic on reading time and reading
comprehension was tested.

For the reading comprehension data, the analysis did not reveal any significant effect of
the manipulated variables, reading condition and homographic/non-homographic-initial, on
reading comprehension (Table 17). Further, there was no significant interaction. Accordingly,
neither of these variables affected word integration as reflected in the percentages of the
comprehension product outcome.

These findings supported the stated predictions (1m, 1i, and 1o in Hypotheses section).
The analysis showed that the performance of the participants was on average the same regardless
of the reading condition. By taking together this last finding and the previous ones, it can be
stated that, adult Arabs’ understanding of a sentence was not affected by the absence of short
vowels and shaddah. However, their reading process as indicated by the time it took them to
read the sentence was affected.

The result showed that only the manipulated variable, reading condition representation,
was correlated with the dependent variable, reading time. Reading condition representation had
a main effect on the process of word integration as was indicated by the time it took the

participants on average to read the sentences. Although the finding did support part of the
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predicted hypothesis (In in Hypotheses section), it did not support the direction part of the
hypothesis. Further, the analysis failed to refute the null hypothesis which predicted no
significant interaction exists between reading condition representation and a homographic/non-
homographic variable (1p. in Hypotheses section). The predicted hypothesis (1n in Hypotheses
section) was that a significant difference in the reading time of skilled adult Arab readers would
be observed when they read vowelized versus unvowelized sentences; however, the effect would
be in favor of the vowelized sentences (short vowels and shaddah) which would take less time to
process than the plain unvowelized sentences. Indeed, the post hoc analysis showed that
significant differences were found between reading conditions 1 and 2, 1 and 4, 2 and 3, and 3
and 4, respectively. That is, as shown in Table 16, it took less time to read a sentence in its plain
representation than in its vowelized representation, including the short vowels-plus-shaddah, the
short vowels only, and the wrong short vowels-plus-shaddah. Further, a consistent pattern
among the statistical pair comparisons was observed. That is, there appeared to be a
correlational pattern between time increase and the presented number of short vowels and
shaddah signs. Examining the reading conditions’ means showed that the more the short vowels
and shaddah signs were provided, the more time it took the participants to read the sentences.
On average, reading condition 1 was the fastest while reading condition 4 was the slowest
(6311.55 msec, 6435.31 msec, 6661.88 msec, 7596.74 msec, for reading conditions 1, 3, 2 and 4,
respectively; Table 16).

This finding may indicate that the short vowels and diacritics were not ignored while the
participants were reading the sentences, but were being processed. Justification for the
aforementioned claim was supported by the gradual increase in reading time as the structure of

the word included more short vowels and shaddah signs. The relationship between the number
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of short vowels and shaddah presented and reading time appears to be a positive correlation. As
will be explained later in the word naming experiment, this last finding was consistent with the
word naming findings.

As noted earlier, the garden-path structure did not hurt the participants’ reading
comprehension product, but it did slow their reading time process. Accordingly, testing the
effect of short vowels and shaddah on the reading comprehension of garden-path would not be
reasonable. If on average Arab adults comprehended both garden-path and non-garden-path
sentences equally, then the question of what facilitating role those short vowels and diacritics
had in the comprehension product is self-answering.

On the other hand, the previous finding (Table 15) showed that the short vowels and
diacritics were being processed. Indeed, it showed a gradual increase in reading time as the
structure of the word included more short vowels and shaddahs (Table 16)

For this reason, asking how much short vowels and diacritics were needed in order to
facilitate the reading process of garden-path sentences in terms of reading time was legitimate.
The concern was then over the fact that adding short vowels and diacritics might not contribute
more information to the consonants; they might be redundant. In fact, the trade would be a cost
with no payoff; slowing the reading process with no additional benefit. Thus, seeking
economical representation of short vowels and diacritics was of practical use. Therefore,
manipulating the garden-path sentences in terms of one of the intended conditions should help
provide an answer to the proposed question, “What role does the economical representation of
the diacritic, skun, or case-ending markings have in resolving garden-path ambiguity as
examined in terms of reading time?” Thus, the initial words of the garden-path sentences were

manipulated on the basis of four reading conditions. In the first, the initials of the garden-path
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sentences were presented plain; in the second, they were presented with short vowels-plus-
shaddah; in the third, they were provided with only the skun sign; and in the fourth condition,
they were provided with case-marking endings. The question was whether the participants
would take less time to process garden-path sentences that were provided with any of these four
reading conditions.

The analyses did not show any significant results for reading condition for either reading
time (Table 19) or reading comprehension (Table 21). That is, for the reading time, regardless of
the reading condition represented, it took the participants on average the same time to read the
garden-path sentences (Table 20). The finding did not support the stated prediction (Ir & 1t in
Hypotheses section). According to the result, the participants’ reading process time, on average,
did not differ on the basis of the reading condition: plain versus skun-only versus case-ending
markings-only versus short vowels-plus-shaddah.

As was laid out earlier, if the diacritic, skun or the case-ending marking signs were
assembled with the consonants, their provision to the homographic initial of a garden-path
sentence should eliminate the garden-path phenomenon, or at the least narrow the activation of
the word neighboring size of the homographic initial of the garden-path sentence. That is, they
should reduce the neighboring word size to only one legal option, and thus, reading time
processing should not be affected by the parallel activation or the load processing that was
expected over the ambiguous region of a garden-path sentence. Indeed, examining the obtained
means (Table 20) demonstrated that the plain garden-path sentences took on average 6747.14
milliseconds; while, it took 6997.33 milliseconds and 7230.64 milliseconds, respectively, on
average to process the garden-path sentences that were provided with skun-only and case-ending

markings-only, a result that was not consistent with the stated predictions (1r & 1t in Hypotheses
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section). Although the word initial that was presented plain would garden-path the reader while
the presence of skun or case-ending-marking signs on the initial word might not, the reading
process time was on average for both.

As will be explained in detail later, this finding can be modeled by the Two-Cycle
processing theory (Berent et al., 1995). The only difference would be the assumption of a first-
cycle dominant mechanism. For this model, there are two cycles of processing in Arabic, the
first cycle for consonants and the second for the non-consonants, such as short vowels, diacritics,
and case-ending markings. Therefore, as a result of the long experience and exposure to plain
print that is devoid of short vowels and diacritics, Arab adults may not pay attention to the
provided short vowels and diacritics. The onset words of the garden-path sentences were
provided with only skun or only case-ending marking, which were represented by very tiny

nen nrt o T onon "

symbols: , , , " . ". Indeed, the reading accuracy task and the following word
naming task substantiate the claim. For example, positioning the short vowel, Dhammah, " *,"
over the initial consonant, ‘alif;” " | ," in a verb, indicates that the verb is a passive-voice form.
Despite the presence of the short vowel, Dhammah, " * ", the participants very often did not pay
attention to it in the first place, and thus would not assemble the short vowel with the initial
consonant. This subsequently led them to activate the active-voice form of the verb (Qualitative
section in Experiment 1).

On the other hand, as expected (1q & 1s in Hypotheses section), the analysis did not
show a significant effect of reading condition on reading comprehension product (Table 21).
The percentages of correct responses were on average the same among the reading conditions.

As indicated by the means in Table 22, the participants did very well regardless of the reading

condition.
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For convenience and clarity, Figure 10 summarizes and brings together the hypotheses in

correlation with the findings.
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Hypothesis ID Hypothesis Statement Finding
Alternative “There is no significant difference in the reading comprehension of Supported
Hypothesis 1i skilled adult Arab readers when reading sentences with homographic

initials versus sentences with non-homographic initials regardless of

the reading condition representation”
Alternative “There is a significant difference in the reading time of skilled adult | Not supported
Hypothesis 1] Arab readers when reading plain sentences with homographic initials

versus plain sentences with non-homographic initials in favor the

sentences with the non-homographic initials which should take less

time to read”
Alternative “There is no significant difference in the reading comprehension of Supported
hypothesis 1k skilled adult Arab readers when reading garden-path sentences

versus non-garden-path sentences”
Alternative “There is a significant difference in the reading time of skilled adult Supported
hypothesis 11 Arab readers when reading garden-path sentences versus non-

garden-path sentences in favor of the non-garden-path sentences

which should take less time to process”
Alternative “There is no significant difference in the reading comprehension of Supported
Hypothesis skilled adult Arab readers when reading vowelized versus
Im unvowelized sentences.”
Alternative “There is a significant difference in the reading time of skilled adult Supported/

Hypothesis 1n

Arab readers when reading vowelized versus unvowelized sentences
in favor of the vowelized sentences (short vowels and shaddah)
which would take less time to process.”

not supported;
see the narrative

analysis

Alternative “There is no significant interaction between the homograph/non- Supported
hypothesis 1o homograph variable and reading condition representation on the

reading time process of skilled adult Arab readers.”
Null “There is no significant interaction between the homograph/non- Supported
Hypothesis 1p homograph variable and reading condition representation on the

reading time process of skilled adult Arab readers.”
Alternative “There is no significant effect for the diacritic, skun on the Supported
Hypothesis 1q comprehension of skilled adult Arab readers when reading a garden-

path sentence whose initial word is provided with skun versus a

garden-path sentence whose initial word is not provided with skun.”
Alternative “There is a significant effect for the diacritic, skun on the reading | Not supported
hypothesis 1r time process of skilled adult Arab readers when reading a garden-

path sentence whose initial word is provided with skun versus a

garden-path sentence whose initial word is not provided with skun,

and this will be in favor of the garden-path sentence that is provided

with skun which should take less time to read.”
Alternative “There is no significant effect for the case-ending marking on the Supported

Hypothesis 1s

comprehension of skilled adult Arab readers when reading a garden-
path sentence whose initial word is provided with a case-ending
marking versus a garden-path sentence whose initial word is not
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provided with a case-ending marking.”

Alternative
Hypothesis 1t

“There is a significant effect for the case-ending marking on the
reading time process of skilled adult Arab readers when reading a
garden-path sentence whose initial word is provided with a case-
ending marking versus a garden-path sentence whose initial word is
not provided with a case-ending marking, and this will be in favor of
the garden-path sentence that is provided with a case-ending
marking which should take less time to read.”

Not supported

Figure 10: Hypotheses Statements and Findings of Moving Window Experiment
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3.3. EXPERIMENT 3: WORD NAMING TASK

Overview

The aim of Experiment 3 was threefold. The first purpose was to investigate the effects of short
vowels per se and in combination with shaddah on the speed (reading latency) of word
recognition of skilled adult Arab readers while reading a pool of isolated words: homographic
and non-homographic. Also investigated was the default of adult Arab readers who have
encountered a stimulus that has more than one legal reading, a result that would either support or
refute the researcher’s claim regarding the way Arab readers approach a homographic word.
According to Experiment 1 observations, a consistent pattern was found in the participants’
reading responses to homographic words. The participants would either activate the basic active
voice form once they encountered a homograph of a verb category, or they would activate the
high-frequency aspect of the word when its low-frequency aspect was intended.

The purpose of the wrong short vowels-and-shaddah reading condition was to investigate
whether the distorted phonological representation of a word would hinder processing its
graphemic representation; note that the participants were warned about the phonological
distortion in this reading condition (wrong short vowels-plus-shaddah).

Given that in many cases the affixational elements in a word are built out of consonants,
taking this affixation into account as a factor in the analysis should reveal indirectly whether the
first cycle of processing focused on the consonants.

Evaluating the effect of affixation would put the researcher in a better position to propose
the claim that there is a dominant one-cycle processing in the Arabic reading process. The
reading latencies of the affixated words were compared with those of the non-affixated words

within the plain reading condition. By focusing on only the plain reading condition the
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researcher proposed that it would be possible to determine a pure effect of the affixation variable
on the Arabic reading process.

Finally, the role of word frequency by itself and in correlation with short vowels-plus-
shaddah in word recognition was investigated. However, because a homographic variable was
involved, the high- and low-frequency words were blocked on the homographic/non-
homographic variable. Therefore, the effect of word-frequency was evaluated in correlation with
both variables, homographic/non-homographic and reading condition (plain versus short vowels-
plus-shaddah). The isolated words matched the head words of the moving window task
sentences on all variables, and hopefully represented every possible form the initial word of an
Arabic sentence could take.

In this section, I outline and detail the methodological elements of each part of the
experiment and the justification and rationale of each element in the experiment: Participants,

Materials, Measures, Data Collection, Design and Analysis, and Procedures.

3.3.1. Method

3.3.1.1. Rationale

The word-naming technique is the “most widely used naming method” (Haberlandt, 1994,
p. 22). The method helps assess availability in working memory as opposed to strength in long-
term memory (Haberlandt, 1994, p. 22). Its strength draws from its naturalness; “pronouncing a
word is more natural to subjects than having to decide whether a target is actually a word or not”
(Forster, 1981, cited in Haberlandt, 1994). This method is based on the assumption that “highly
active concepts are more available for pronunciation, and thus positive targets are named more

quickly” (Potts et al., 1988; Seidenberg et al., 1982, 1984, cited in Haberlandt, 1994, p. 23).
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3.3.1.2. Participants

The participants were exactly the same as those in the moving window task. They were
35 native Arabic speakers, aged 26-40, drawn from the sample of Experiment 1 (except for 4
new participants). Only the graduate participants who demonstrated efficient reading skills were
included in this experiment. As before, all participants were graduate students pursuing their
graduate studies and living temporarily in Pittsburgh or Indiana, Pennsylvania. Upon their
completion of the study they were offered $§ 7.50 as a compensation for their participation.
Exactly the same criteria were used in choosing the participants for the word naming task as had
been used for Experiment 2 (see Participants section in Experiment 2). All 35 participants

completed the three sessions.

3.3.1.3. Materials

A hundred and twenty-four Arabic words were the actual stimuli in the word naming task.
Another 10 words were chosen for practice purposes before the actual experiment. No wrong
short vowels-plus-shaddah reading condition was represented in the practice session. The
stimulus words were extracted from four sources: Abdu’s (1979) book, “The Common Frequent
Word in Arabic;” Lee’s (1991) book, “Arabic Verb Frequency;” and the database of some
Arabic printed and online newspapers that have a large readership among the Arab countries,
e.g., the database of Asharg-Al-Awsat newspaper; and from the database of traditional Arabic
books. The stimulus words were divided into six blocks and given in two sessions. One hundred
and eleven words were given in session one and 13 words were given in session two. Of these
111 words, a first 30 were presented plain (only consonants were provided); a second 30 were
presented with short vowels-plus-shaddah; and a third 30 were presented with short vowels, but

without shaddah (short vowels-minus-shaddah). Eleven words of low frequency were presented
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with short vowels-plus-shaddah, and the last 10 words were low frequency words presented
plain.

Except for the low-frequency words, all were from the 3,000 most common words in
Arabic as investigated by Abdu (1979). Identifying the low-frequency words was based on the
judgment of native Arab graduate students at the same level as the target population, as well as
on the basis of an exclusion criterion. That is, the high-frequency words were not among the
3,000 most common words. The criteria in selecting those words, in addition to
representativeness, in-sentence position and familiarity, were that the selected stimuli had to
reflect the initial words of the sentences in the moving window task. That is, the initial word of
each sentence in the moving window task was identified, pooled out, and a counterpart for each
initial was searched for.

In general, the stimuli were selected on the basis of five axes. The first axis was word
frequency: low and high. The second was word length: 3-consonant, 4-consonant, 5-consonant,
and 6-consonant. The two-consonant and 7-consonant non-affixated words were not included in
the stimuli pool for two reasons: first, non-affixated words composed of 2 or 7 consonants
constitute a very minimal proportion of the Arabic vocabulary; and second, Arabic morphology
is based on the trilateral/quadrilateral-root. The third axis was word morphological
classification: noun, conjugated noun, preposition, basic verb, conjugated verb, etc. The fourth
was the potential position a word takes in a sentence: initial, middle, and ending. The fifth axis
was ambiguity, that is, the stimuli represented both homographic and non-homographic words.

The criteria for classifying the words on the basis of these axes and subsequently
selecting the words on their basis were judged by a team of Arabic experts, Arabic high school

teachers, and a sample from the target population.
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Thus, 4 (length) x 5 (word type) x 2 (word frequency) x 2 (affixated vs. non-affixated)
would result in 80 tokens that had to be reflected in the experimental stimuli pool according to
this procedure. Further, three versions of each token had to be constructed to reflect the three
reading conditions: plain, short vowels-plus-shaddah, and short vowels-minus-shaddah.
Subsequently, 80 (tokens) x 3 (versions) resulted in 240 words to be included in the word
naming task in order to achieve representativeness. That is, a total of 240 words comprised the
stimulus words in the word naming task. However, based on some restrictions related to the
nature of the Arabic morphs and from the position slot of the initial word in the sentence, some
of these tokens were removed. For example, prepositions in Arabic fall within the range of 2-4
consonants. Therefore, 5 (length) x preposition (type) were removed from calculation as was the
6 (length) by preposition (type).

However, despite the claim that the word frequency effect was found to be “implicated in
the search model’s account of the ambiguity effect” (Underwood & Batt, 1996, p. 67), adding it

to the tokens variables resulted in a three-way design (2 x 4 x 2): homograph versus short vowels

and diacritics representation versus word frequency. As a result, there were two levels for the

first independent variable (homographic versus non-homographic), four levels for the second
independent variable (plain versus short vowels-plus-shaddah versus short vowels-minus-
shaddah versus wrong short vowels-plus-shaddah), and two levels for the third independent
variable (high-frequency versus low-frequency). Subsequently, interpreting word frequency
effects was complicated. In addition, adding the word frequency increased the number of tokens
that needed to be controlled. Despite that, a proportion of low-frequency words of both
homographic and non-homographic forms were implemented in session 2, but under two reading

conditions: plain versus non-plain (short vowels-plus-shaddah). Therefore, by employing the
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blocking procedure, word frequency was tested in a separate subset of data (21 words) that
should have helped isolate the effect of word frequency in correlation with the reading condition
representations: plain versus short vowels-plus-shaddah and the homographic variable.

Thus, by removing the word frequency axis from the stratifying procedure, 4 (length) x 5
(word type) x 2 (affixated vs. non-affixated) would end up with 40 tokens, that subsequently (40
tokens x 3 versions) would end up with 120 possible words.

However, closely examining these tokens revealed some resemblances among them.
That is, some of the nouns were similar to each other except in length, that is, number of
consonants. Therefore, the researcher found it to be very contrived to have them both included.
Because the large stimuli would be a burden on the participant side, some tokens that were not
uniquely different from other tokens were removed, leaving 30 tokens that needed to be reflected
in the stimuli pool. Subsequently, three versions of 30 words each were made in order to reflect
the three aforementioned reading conditions: 30 words presented plain (block 1), 30 words
presented with short vowels-plus-shaddah (block 2), and 30 words with short vowels, but
without shaddah, that is short vowels-minus-shaddah (block 3).

Despite the necessity of removing some axes, the current study still claimed that the
incomplete stratifying procedure was not hurt, and subsequently the results of the experiment
would not be affected. The claim was justified by the fact that the main purpose of the word
naming task was to test the effect of the homograph/non-homograph variable on the reading
process as indicated by reading time latency (RT) of adult Arab readers while reading
homographs versus non-homographs. Having a pool of homographs and non-homographs and
testing them in correlation with short vowels-plus-shaddah representation was the essential

element for achieving that goal. The other 21 words reflected other conditions: 10 words for the
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plain low-frequency condition (block 5), and 11 words for the vowelized-plus-shaddah low-
frequency condition (block 6). The 21 words were later blocked on the homographic variable:
homographic versus non-homographic. The three 30-word versions and the 21 low-frequency
words were presented in session 1.

For session two, using the aforementioned criteria, 13 words were chosen to reflect the
wrong short vowels-plus-shaddah condition (block 4). That is, putting the short vowels only in
the wrong positions, if assembled, would lead to non-words; i.e., the short vowels were put in a
position that would lead to phonemic distortion and not to graphemic distortion.

All stimulus words were judged in terms of naturalness and authenticity, that is, the stimuli
had to reflect the types of words that could be heard or read in a newspaper. All words were
written with a familiar font, “Simplified Arabic,” of size, 16. They were transferred into image
files by using the PAINT software and stored in a computer program, e.g., E-Prime software that
was used to control the presentation and the time response latency for the target’s stimuli.
Choosing the PAINT software for writing the stimuli was due to the fact that E-Prime, version

1.1, did not yet support Arabic script.

3.3.1.4. Measures

Two dependent variables were measured in this study: naming latency and word naming
accuracy. Naming latency was measured to the nearest millisecond, and the word naming
accuracy was measured dichotomously. One of the other purposes of the study was to identify
the type of miscues Arabic readers made while naming the words; and further, it attempted to
identify the default activation for the homographic stimuli, particularly the verbs, an observation
that would either support or refute the aforementioned claim that was based on the running

record that was kept during the oral reading. A running record procedure, which allowed for
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quantitative and qualitative analyses during the oral reading for the reading naming test, was
conducted both to track the words that had been read correctly and incorrectly and to
immediately classify the type of miscues readers made. The variable was coded dichotomously;
thus, each word read correctly was marked and assigned “1;” otherwise, the reader was assigned
“0.” Correct reading was evaluated on the basis of integrating the consonants with the
morphological short vowels and shaddah. However, assigning any case-ending marking (that
resembled short vowels in form and pronunciation) to the last consonant of each word that was
presented in isolation was accepted because (although there were some constraints) case-ending
markings change according to the position of the word within the sentence. Further, the stimuli
for this study represented both homographic and non-homographic words and due to the
trilateral/quadrilateral-root characteristic of the Arabic word formation, any legal response to
such isolated homographic words had to be considered correct.

Finally, the participants were selected to be a homogeneous group on the basis of their
academic level (graduate and postgraduate) and the results of their reading accuracy and reading
time in the reading text experiment. Therefore, only the dependent variable, time latency, was
involved in the analysis. Subsequently, the main concern of the word naming task was to
identify the type of activation of the homographic words and to identify whether there was any
difference in time latency means in activating homographic and non-homographic words, taking

into account the representation of short vowels and diacritics.

3.3.1.5. Data collection procedure

The same steps and setting in the moving window experiment were used for collecting
the data in this experiment. In general, the testing setting was an empty, secured, and quiet room

that was in convenient proximity to the participant. There were two sessions, given in one day.
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The task was given individually by the primary researcher. Each participant was seated at a
comfortable distance from the computer and then informed about the task. A training session
and test trials with different sample of stimuli were conducted before the actual experiment.
Individual instruction was provided for each participant.

The response of the participants was sensitized by a voice-activated microphone that was
part of the Serial Box that accompanied the E-PRIME software, which was attached to the
computer. Using a sensitive timer provided by the E-Prime software, the researcher was able to
measure the time latency to the nearest millisecond.

The reading session was recorded by a voice-activated recorder that was put close to the
participant. Thus, the time interval between presenting the target word and the reader’s response
was measured. In addition, a qualitative assessment of the type of response a reader made when

naming the word was taken by the primary researcher, using the running record procedure.

3.3.1.6. Design and analysis

The main aim of Experiment 3, word-naming task, had three parts: 1) to investigate the
role of the homographic variable by itself and in correlation with short vowels-plus-shaddah; 2)
to evaluate the effect of word frequency by itself and in correlation with short vowels-plus-
shaddah. The effect of word frequency under the two reading conditions (plain versus short
vowels-plus-shaddah) on the homographic variable was examined by blocking the word
frequency on the homographic variable; and 3) to examine the effect of word affixation. All
three effects were evaluated on the basis of the reading time latency of Arab adult readers while
reading orally a pool of stimuli that were presented individually. As a result of those discrete
concerns, two designs were constructed. The first design covered the first and third aims, and

the second design covered the second aim.
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DESIGN ONE

A two-factor within-subjects design was employed for the experiment to evaluate the
effect of the homographic variable in correlation with short vowels and shaddah representation
(including the correct and wrong representations of short vowels and shaddah). In this design,
there were two factors: factor A represented the reading condition: plain versus non-plain, and
factor B represented the homographic variable: homographic versus non-homographic. There
were four levels under factor A each of which represented a reading condition: plain (30 words),
correct short vowels-plus-shaddah (30 words), short vowels-minus-shaddah (30 words), and
wrong short vowels-plus-shaddah (13 words). Under factor B, there were two levels each of
which represented the word form: homographic and non-homographic. Due to the nature of the
reading conditions and other factors laid out in the Data Collection Procedure, this first design
was implemented in two sessions. In session one, the participants read 90 words, plus 10
practice words, that represent the three reading conditions as shown in Diagram 4. In session
two, they read 13 words that represented the last reading condition in Diagram 4: the wrong short
vowels-plus-shaddah reading condition. Hence, by the end of the two sessions, all 35
participants had read 113 actual words and 10 practice words (Figure 11).

Two procedures were employed here separately for testing the effects of the independent
variables: the dependent samples t-test procedure and the two-way repeated measures analysis of

variance.
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Reading Reading Condition Homographic Non-
condition (words stimuli) Stimuli Homophonic-
Stimuli
1 Plain
(consonants only)
2 Short vowels-plus-
shaddah
Group 3 Short vowels-minus-
shaddah
4 Wrong short vowels-
plus-shaddah

Figure 11: Study design I for Experiment 3

DESIGN TWO

A two-factor within-subjects design was employed for this study to evaluate the effect of
the word frequency variable in correlation with short vowels and shaddah representation on the
reading time latency of Arab adult readers while orally reading a group of stimulus words. Next,
the effect of word frequency under the two reading conditions (plain versus short vowels-and-
shaddah) on the homographic variable was examined by blocking the word frequency on the
homographic variable (Figure 13).

In this design, there were two factors: factor A represented the reading condition
variable: plain versus non-plain, and factor B represented the word frequency variable: high
frequency versus low frequency. Under factor A there were two levels each of which represented
a reading condition: plain and short vowels-plus-shaddah. Under factor B there were two levels
each of which represented the word frequency: high frequency and low frequency. For this

design, the participants read 30 high-frequency words presented plain, 30 high-frequency words
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presented with short vowels-plus-shaddah, 10 low-frequency words presented plain, and finally,
11 low-frequency words presented with short vowels-plus-shaddah. Note that session 1
provided the data on the high-frequency words while session two provided the data on the low-
frequency words. Hence, by the end of the two sessions, all 35 participants had read 81 words

(Figure 12).

Reading High- Low-
Condition Frequency | Frequency
(words stimuli) Stimuli Stimuli
Plain

(consonants only)

Group Short vowels-
plus-shaddah

Figure 12: Study design II for Experiment 3

Reading Reading Condition Homographic Non-
condition (words stimuli) Stimuli Homographic-
Stimuli
1 High-Frequency
Plain
2 High-Frequency with
Short vowels-plus-
Group shaddah
5 Low-Frequency
Plain
6 Low-Frequency with
Short vowels-plus-
shaddah

Figure 13: Study design III for Experiment 3
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3.3.1.7. Procedure

With some modifications in terms of the software, the stimuli, and the reading conditions,
the procedure for this experiment was, generally speaking, similar to the one used by Koriat
(1984). Presenting the stimulus words, rotating the order of their presentation for
counterbalancing, collecting the vocal response, and measuring the time latency were all
controlled by the E-Priming program software that was installed in a personal computer attached
to an external 15 inch display. Each participant was seated in front of the computer at a
convenient distance from the screen and asked to adjust the chair, the monitor, and the
microphone to a position that felt comfortable. A voice-activated microphone was placed at a
proper distance from the participant and was tested before starting the task and during the
practice trials. Two digital and cassette recorders were set close to the participant.

Each participant was informed orally about the nature of the experiment; that is, he/she
would read some individual words that would be presented by the E-Prime program. Further,
he/she would be informed that the task involved two parts that would be given in two sessions.
The participants were asked to read the words very quickly and naturally. The steps that
followed were guided by the software program. That is, after starting the program, a small
window would pop up asking the participant to enter the I.D. number that he/she had received
from the researcher prior to the experiment. He/she was then asked to select the category age
range and then press the “spacebar” to move to the “instructions” window (APPENDIX N).
After this, the participant was guided by the researcher through the training part of the task
which included practice trials of 10 words. When the practice portion of the task was finished, a
small window popped up asking the participant whether he/she was ready to begin the actual

task. The digital and cassette recorders were turned on. Once the participant began the actual
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task, the primary researcher conducted the running record procedure from a slight distance.
After reading the last word in the experiment, a small window popped up saying “thank you” to
the participant and indicating the end of the first session of the task.

In the second part of the task, the participant was given 13 individual words
supplemented with wrong short vowels and shaddah. The same procedure was used for both
sessions except that in session two, which included some words that were presented with wrong
short vowels-plus-shaddah, the participants were informed before they started this portion that
among the words they were going to read were some that had short vowels and shaddah put on
the wrong position. The short vowels and shaddah were put in a position that, if assembled with
the consonants, would lead to phonemic distortion, but not to graphemic distortion; that is, when
assembling the short vowels and shaddah with the consonants, they would lead to reading a word
that makes no sense in Arabic. The task was given individually and conducted and supervised
by the primary researcher.

Generally speaking, for both sessions, the participants were asked first to pay attention to
the words and second to speak the target words accurately and quickly into the voice-activated
microphone that was attached to the computer. They were informed that if they hesitated over
some words that they thought had more than one legal pronunciation they would need to respond
very quickly by assigning the reading that first came to mind when they saw the target word. For
each participant, the task included the following steps:

1. The participant was asked to focus on the center of the screen where there was a plus

sign.
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2. A ready signal was given and then the word was presented for a 5000-millisecond
interval. Following this, the word disappeared and a blank screen with the plus sign appeared for
1000-milliseconds; then the second target word was presented for 5000 milliseconds.

3. The participant needed to respond immediately and correctly by reading the target
word once and aloud as fast as he/she could.

4. The computer measured the time span between presentation of the target word and
the reader’s response, while the primary researcher took notes and determined the words that
were missing because the program did not respond due to the vocal activation of the microphone.
However, assessing the vocal responses for each participant was done later by listening to the
audio recorders after the sessions were completed.

5. The target words were presented randomly for every participant. After the
participants finished both sessions, the data were tabulated. That is, every participant’s naming
latency was tabulated and his/her correct/incorrect naming was analyzed and scored. Any
response after the 5000-milisecond interval was excluded from the data automatically by the
program which assigned “zero” timing for the target word. The variability in scores was coded
dichotomously. That is, each correct reading was assigned “1;” otherwise, the response was
assigned “0.” The word naming task was counterbalanced with the moving window task for

each second participant.
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3.3.2.  Analysis Results

Overview

For this task, there were two dependent variables: reading time latency (RT) and reading
response accuracy. However, in accordance with the aforementioned justifications
(Measurement section), only the reading time latency (RT) data were analyzed statistically.
Different analyses were made over several subsets of the dependent variable (RT) data. First, by
employing the dependent samples t-test procedure, the analysis looked at the reading condition 1
(the plain reading condition) by comparing the RT means for the homographic words with the
non-homographic words. This analysis explained what goes on at a natural reading setting
where texts and words are very often presented plain for Arab adults. This first analysis served
as the baseline for subsequent analyses.

The second analysis was conducted on the four main reading conditions: 1, 2, 3 and 4
where the correlation of both the homographic variable and the reading condition were evaluated
by using a two-way repeated measures analysis of variance. Testing this subset of data (reading
conditions 1, 2, 3 and 4) shed some light on the previous findings. Bringing the previous
findings together revealed the existence of a conflict between the two stated claims. That is,
based on the running record observations, the first claim was that short vowels and shaddahs
were not always processed (paid attention to), but ignored. Although the passive-voice verbs
were supplemented with short vowels that should have helped the reader to pronounce the
passive-voice form of the verb, the participants very often activated its active-voice form in the
first place.

However, based on the moving window findings over reading time, a second claim was

constructed: “a positive correlation existed between the structure of the word and the size amount
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of its characters (using character here to mean short vowels, diacritics: skun, shaddah, and case-
ending markings, etc.).” That is, as the structure of the word got more characters, its fixated
reading time got longer. However, it was necessary for the following reason to evaluate the
claim of a positive correlation between the number of short vowels/shaddah and the reading time
on the basis of whether the stimulus word was a homograph or a non-homograph. That is, by
adding short vowels and shaddah to a homograph, its possible forms would either be reduced to
one appropriate form or at the least, minimized. Therefore, the question became, “by adding
short vowels and shaddah to a homograph would the positive correlation between the number of
short vowels/shaddah and reading time be constant. In general, the analysis would respond to
the question, “would the provision of short vowels and shaddah to the homographic versus non-
homographic words make a difference to Arab adult readers in terms of reading speed as can be
indicated by the reading time latency (RT)?” Put another way, would the absence of short
vowels and shaddah hinder word naming to the degree that a reluctance and stoppage would be
obvious?

In the third analysis, the overall effect of the word frequency variable on the reading time
speed of Arab adults was evaluated. Subsequently, the effect of word frequency in correlation
with the independent variables, homographic and reading condition (reading representation) was
evaluated by employing the blocking procedure. Therefore, the data from reading conditions 1
and 2 from session one, and reading conditions 5 and 6 from session two were combined (Figure
13: Design III) and analyzed, using a two-way repeated measures analysis of variance.

Finally, the last analysis was conducted on the affixation variable. For simplicity, the
analysis looked at only the reading condition 1 (the plain reading condition) by comparing the

RT means for the affixated words with the non-affixated words.
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In the following section, the analysis conducted on each subset of data for the
manipulated variable is laid out. The analysis, including the means and standard deviations of
the t-test were presented in one table. However, two tables were constructed for the repeated
measures analysis of variance. The first represents the results of the analysis of variance and the

second represents the corresponding cell and marginal means.

3.3.2.1. Results

For the first subset of analysis (Table 23) that was conducted over the homographic/non-
homographic words for only the plain reading condition, a significant difference in the RT for
the homographic and non-homographic words was found. That is, on average it took more time
to read the homographic words than the non-homographic words (overall mean for homographic
words, M = 725.8795 milliseconds; overall mean for non-homographic words, M = 692.4571

milliseconds).

Table 23: Results of t-test on Reading Time Latency (RT) of

Homographic/non-Homographic Variable

Homographic Words | Non-Homographic Words

M SD M SD t df | p

725.88 219.22 692.46 210.26 -2.337 | 34 | .025
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In the second analysis, the means of reading time latencies (RT) in reading conditions 1,
2, 3 and 4 (Figure 11 in Design section) were compared in correlation with the homographic
variable by employing a two-way repeated measures analysis of variance.

As presented in Table 24, in addition to the significant main effect for the reading
condition, the analysis of variance revealed a significant interaction between reading condition
and homographic variable. The interaction, as presented in graph 6, was disordinal. That is, the
rank order of the effect of the independent variable, reading condition, was not constant but
changed according to the level of the homographic variable: homograph versus non-homograph.
Therefore, viewing the effect of reading condition was discussed on the basis of the homographic
variable levels: homographic versus non-homographic (Pedhazur, 1982). The analysis, on the
other hand, did not reveal any significant main effect for the homographic variable.

As indicated in the graph (Figure 14), the interaction showed that in reading conditions 1
and 4, the RT of homographic words was on average slower than the RT of non-homographic
words. However, in reading condition 2, the RT on average was faster for the homographic
words than for the non-homographic words (Table 25).

There was a general increase in condition means in going from condition 1 to condition 4,
despite the fact that the rank order of the homographic versus non-homographic means was not
constant across conditions. Since the results of Mauchly’s test of sphericity were significant,

Huynh-Feldt p values were reported (Table 24).
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Table 24: Results of Two-Way Repeated Measures Analysis of
Variance on Reading Time Latency (RT)

Source SS df' MS F p
Reading Condition 821217.32 | 3]623341.78 | 8.341 | .003
Error 334737029 | 102 | 74729.65

Homograph/non-Homograph 2819.47 1 2819.47 | 0.413 | .525

Error 23238126 | 34| 6834.74
Homograph X Reading 14724092 | 3| 77951.33 | 5.966 | .005
Condition

Error 839060.09 | 102 | 13064.99

For confusion concern, the unadjusted degrees of freedom values are reported.

Table 25: Cell and Marginal Means on the Reading Time by Reading Condition and

Homographic /non-Homographic Variable

Homographic Non-
Homographic
M SD M SD | Marginal
Reading Reading Condition
Condition | (words stimuli)
1 Plain 725.88 | 37.06 | 692.46 | 35.54 | 709.17
2 Short vowels-plus-shaddah 703.13 | 24.93 | 765.44 | 40.53 734.29
3 Short vowels-minus-shaddah | 727.82 | 31.72 | 733.10 | 29.22 | 730.46
4 Wrong short vowels-plus- 877.52 | 63.34 | 817.96 | 49.76 | 847.74
shaddah
Marginal 758.59 752.24
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Estimated Marginal Means of MEASURE_1
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Figure 14: Interaction: Homograph/non-Homograph

Variable x Reading Condition

Note: ‘1’ stands for non-homographic words
and ‘2’ stands for homographic words

In the third analysis, the means of reading time latencies in reading conditions 1, 2, 5 and
6 (Figure 13 in Design section) were compared in correlation with the homographic variable by
employing a two-way repeated measures analysis of variance. As presented in Table 26, in
addition to the significant main effect for reading condition (reading representation), the analysis
of variance revealed a significant interaction between reading condition and homographic
variable. The interaction, as presented in the graph (Figure 15), is disordinal. Therefore,
viewing the effect of reading condition was discussed on the basis of the homographic variable
levels: homographic versus non-homographic (Pedhazur, 1982). The analysis, on the other hand,

did not reveal any significant main effect for the homographic variable.
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As indicated in the graph (Figure 15), the interaction showed that in reading conditions 1,
5 and 6, the RT for the non-homographic words was on average faster than the RT for the
homographic words. However, in reading condition 2, the RT for the homographic words was
on average faster than for the non-homographic words (Table 27).

Nevertheless, there was a general increase in the reading condition means in going from
reading condition 1 to reading condition 4 despite the fact that the rank order of the homographic
versus non-homographic means was not constant across conditions. Since the results of

Mauchly’s test of sphericity were significant, Huynh-Feldt p values were reported (Table 26).

Table 26: Results of Two-way Repeated Measures Analysis of
Variance on Reading Time Latency (RT)

Source SS df' MS F p
Reading Condition | 83390.21 | 3 |33336.19 | 4.957 | .005
Error 57201435 | 102 | 6725.57
Homograph 13426.12 1]13426.12 | 1.895 | .178
Error 240912.76 | 34| 7085.67
Homograph X Reading | 1 44506 68 | 3| 54039.68 | 5.240 | .003
Condition
Error 938228.52 | 102 | 10312.98

To minimize confusion, the unadjusted degrees of freedom values are reported.
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Table 27:

and Homograph/non-Homograph Forms

Cell and Marginal Means on Reading Time by Reading Condition

Homographic Non-
Words Homographic
Words
M SD M SD | Marginal
Reading Reading Condition
Condition (words stimuli)
ID
! High-Dreduency 725.88 | 37.06 | 692.46 | 35.54 | 700.17
2(v)! High-Frequency with
Short vowels-plus- Shaddah 703.13 | 24.93 | 765.44 | 40.53 734.29
. Low-Frequency 752.28 | 38.49 | 725.60 | 37.21 | 738.94
Plain
6(v)' Low-Frequency with
Short vowels-plus- Shaddah 786.34 | 32.08 | 728.74 | 35.51 757.54
Marginal 741.91 728.06

(v) means short vowels-plus-shaddah

800

780 1

760 o

Estimated Marginal Means

680

Estimated Marginal Means of MEASURE_1

740 o

720 o

700 +

il

COND

Figure 15: Interaction: Homograph/non-

Homograph Reading Condition

Note: ‘1’ stands for non-homographic words and ‘2’
stands for homographic words
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Finally, the last analysis that was conducted on the reading time latency RT for the
affixated/non-affixated variable within reading condition 1 revealed no significant difference
between the means of the RT (reading time latency) for the affixated words versus the means of
the RT for the non-affixated words (Table 28). However, descriptively the means of the RT
were on average faster for the non-affixated words than for the affixated words. As shown in
Table 28, the overall means of the RT for the affixated words was M = 753.3102 milliseconds;

while for the non-affixated words, M = 707.3590 milliseconds.

Table 28: Results of t-test on the RT of
Affixated/non-Affixated Variable

Affixated Words Non-Affixated Words

M SD M SD t df | p

753.31 328.75 707.36 186.81 -1.473 | 34 | .150
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3.3.3.  Discussion and Interpretation

Overview

For this task, there were two dependent variables: reading time latency (RT) and reading
response accuracy. The analyses, however, looked only at the reading time latency (RT) it took
the participants to name a word, taking into account the following factors: its form-
homographic/non-homographic; its frequency- high/low-frequency; and how it was presented in
terms of short vowels and shaddah. Further, the factor, affixation, was also tested for support
purposes.

The dependent variable, reading accuracy, was assessed qualitatively and presented in a
separate section. The justification for excluding the data on the reading response accuracy was
mentioned earlier in the Measurement section. The general reason for the exclusion was the fact
that part of the stimuli included homographs that had more than one legal form of pronunciation
in their plain representation (only consonants were presented). It is more precise to label this
type of word as a heterophonic homograph, i.e., homographs that represent the consonantal root
(trilateral/quadrilateral) that is shared by many words that are controlled by productive patterns
or forms. Those patterns provided a general indication of whether the intended word was a verb
or a noun; whether it was past or present tense, etc. Therefore, reading accuracy was examined
qualitatively for identifying the nature of the miscues, and subsequently testing the claims that
were stated on the basis of the previous analysis of identified miscues from Experiment 1
regarding the type of activation and whether the diacritics where processed or ignored.

Based on the literature review and the findings of Experiments 1 and 2, there were three
predictions regarding reading individual words.  The first prediction stated that the

homographic/non-homographic factor had no effect on reading latency (RT). Recognizing
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individual words was possible even when the words were homographs that were presented plain.
Therefore, it was expected that the time it took the participant to pronounce the words as
measured by the reading latency, that is, from the time exposure of the word until the
participant’s response in naming the word, was on average the same for both groups of words:
homographs and non-homographs. The similarity in reading time between homographs and non-
homographs was expected for the high-frequency words. However, once the low-frequency
factor was involved, the results should have taken another direction. That is, it was expected that
the reading time of low-frequency homographs versus low-frequency non-homographs would be
significantly different. =~ This difference in reading time latency between low-frequency
homographs and low-frequency non- homographs should have been explained in terms of the
interaction between word frequency and the homographic form of the word, and not exclusively
in terms of the homographic or non-homographic characteristic of the word form. Further, it was
expected that the low-frequency homographs would take more time to read than their counterpart
high-frequency homographs, a prediction based only on the frequency aspect of the stimulus
word. That is to say, the effect of word frequency was additive. Further, once the reading
condition was controlled, it was expected that the low-frequency homographs would take the
participants more time to name than their high-frequency counterparts.

The second prediction was that adding the short vowels and shaddah to the consonants of
the words would increase the reading latency (RT). Subsequently, presenting the low-frequency
with short vowels-plus-shaddah would not speed the word naming process; on the contrary, it
might slow the process of word naming. The justification for this last prediction was that short
vowels and shaddah did not help in accessing the semantic aspect of the mental lexicon of the

stimulus word. However, they might help in terms of choosing the right pronunciation of the
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stimulus word, only if the word was a homograph beforehand. Indeed, as will be explained later
with more elaboration, the word might need only one short vowel, one diacritic, one case-ending,
or a combination of short vowel and diacritic in order to resolve the ambiguity of its
phonological representation. In other words, adding short vowels and shaddah to the consonants
might have been redundant in that it was a post process, to be explained later by using the Dual-
Route theory, and subsequently, would increase the reading time rate if the participants did not
ignore them.

Based on Experiment 2, this increase of reading latency as expressed by the mean should
have been positively correlated with the gradual increase of the number of short vowels and
diacritics. That is, as the structure of the word got more short vowels and shaddah, it took the
participants more time to name the word.

Blocking on the affixation factor in the plain reading condition was, on the other hand,
essential for testing the effect of additional consonants on naming the word. Subsequently, it
helped examine a proposal regarding the dichotomous processing of Arabic words. The question
was whether a proposal that reading Arabic involves two cycles, the first for consonants and the
second for short vowels and diacritics, was legitimate. Further, testing the effect of affixation
would shed some light on the suggested proposal of equalizing the texts of Experiment 1 on the
basis of the number of morphemes. In the following section, the results of the analyses that were

conducted on the word naming task are laid out, discussed, and interpreted.

3.3.3.1. Results

From the first analysis that was conducted for the plain reading condition, the significant
results showed that the participants on average took longer to read the homographic words

(Table 23). It took the participants 725.88 milliseconds to name the homographic words, and
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692.46 milliseconds to name the non-homographic words. This result was not in accord with the
prediction of no difference in reading time latency between homographs and non-homographs.
This lack of difference would be due to the fact that the participants should have no problem
activating any legal reading of heterophonic homographs: the multiple-frame homographic word
(1u in Hypotheses section). It was expected that experiencing any reluctance over the high-
frequency homographic words should not, on average, result in a statistically significant
difference. It was predicted that the high-frequency aspect of the high-frequency words would
reduce the word neighboring size to its minimum by activating the most experienced frequency
form of the high-frequency homographs. Note that before the word naming task began, the
participants were instructed to respond quickly and further, they were instructed that once they
saw a word that carried more than one legal reading, they should name the word according to
what came to their mind spontaneously.

Despite those instructions (APPENDIX N), the homographic factor did affect their
reading response time. One possible explanation for this finding was that possible forms of the
homographs were activated spontaneously to the degree that the participants could not suppress
their activation. That is to say, the activation of the alternative forms of a homographic word
was automatic. However, this neighboring size did not interfere with their recognition of the
homographs; it did not hinder their recognition, but it did interfere with the speed of their
response (naming). Indeed, a 33 millisecond difference is still a small difference.

However, when the short vowels and shaddah variable was involved in analyzing the
effect of the homographic variable, a significant disordinal interaction was found. That is, the

effect of the reading condition depended on the type of word: homograph versus non-
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homograph. The effect of the presentation of short vowels-plus-shaddah was evaluated on the
basis of whether the word was a homograph or non-homograph.

Examining the graph (Figure 15) shows that homographic words in their plain and wrong
representations (reading conditions 1 & 4) took the participants on average more time to name
than their counterpart non-homographic words (reading conditions 2 & 3). However, the
homographic words in their correct short vowels-plus-shaddah representation (reading
conditions 2 & 3) took the participants on average less time to name than their counterpart non-
homographic words (however, the difference was slight for reading condition 3: only short
vowels were presented).

This result indicates that unlike the other reading conditions, the presentation of short
vowels/shaddah (reading condition 2, correct short vowels-plus-shaddah; and reading condition
3, short vowels-minus-shaddah) might have eliminated or at least minimized the word
neighboring size of the homographs (alternative possible forms/patterns) to the degree that they
speeded the naming process, compared with the other reading condition: plain (reading condition
1). However, presenting short vowels-plus-shaddah (reading condition 2) or short vowels-
minus-shaddah (reading condition 3) to non-homographic words took the participants longer to
name than their counterparts in reading condition 1 (Table 25). Further, the wrong short vowels-
plus-shaddah reading condition was the slowest among the reading conditions, regardless of
whether the words were homographic or non-homographic.

The only deviant pattern among the cell means was for reading condition 2 when the
homographs and non-homographs were supplemented with short vowels and shaddah. Of
course, reading condition 3 had the deviant means across the homographic variable (being faster

with homographs and slower with non-homographs), however, the difference between the means
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for reading condition 3 was small (nearly 5 milliseconds; Table 25). Reading conditions 2 and 3
were alike for each aspect except that in reading condition 2, the words, if needed, were
supplemented with the diacritic, shaddah. For control purposes, reading condition 4 was
supplemented with wrong short vowels-plus-shaddah signs. Therefore, the discussion and the
interpretation were centered on reading condition 2 and by analogy were applied to reading
condition 3, which was justified by the fact that both reading conditions 2 and 3 reflected the
same pattern, as will be explained later. Reading condition 4 (wrong short vowels-plus-shaddah)
will be dealt with separately.

As explained earlier, adding short vowels-plus-shaddah to non- homographs contributed
no more information to the consonant string. As Shimron (1993) put it, adding that visual
information (short vowels and shaddah, in the case of Arabic), to non-homographic words, did
not, “deliver any more visual information needed to discriminate among familiar word patterns
beyond the information available in the letter strings proper” (p. 59). That is, naming the words
and selecting the right possible form simultaneously would be possible with the absence of the
short vowels and shaddah. On the other hand, adding short vowels and shaddah to homographs,
to use Shimron’s words, delivers more visual information that is needed to discriminate among
familiar word patterns beyond the information available in the letter strings proper. That visual
information, short vowels and shaddah, would eliminate, or at the least minimize the activation
of the word neighboring size of the homographs to its minimum. As a result, the reading time
latencies were reduced as a function of the provision of short vowels and shaddah. The
homographic words that were presented with short vowels-plus-shaddah were the fastest (with a
range of 703.13 - 877.52; Table 25). However, the fact that participants were slow in processing

non-homographs presented with redundant short vowels-plus-shaddah indicated that they were
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not ignored, but were being processed, and subsequently slowed the word naming as measured
by the reading time latency (RT). Further, this slowness in the word naming process reached its
maximum when the correct short vowels-plus-shaddah were replaced with wrong short vowels-
plus-shaddah (reading condition 4 in Table 25), as will be elaborated on later. Proposing
justifications for such results will be postponed until the results of Table 27 that involved low-
frequency factor are discussed.

For now, it can be said that this finding was in agreement with the claim made by the
current study that, “adding short vowels/shaddah redundantly slows the reading process.”
However, this claim did not hold when the presentation of short vowels and shaddah was not
redundant (as when they contributed more information to the consonants; that is, as they
disambiguated the homographs). Indeed, as indicated in Table 25, the RT means of both
homographs and non-homographs that were presented with wrong short vowels-plus-shaddah
were the slowest. Thus, a pattern emerged and the claim was re-constructed. That is, regardless
whether the word was homographic or non-homographic, adding short vowels-plus-shaddah to
the consonant strings was redundant, and subsequently was more time consuming, unless the
words were of high-frequency and the representation of those short vowels-plus-shaddah
contributed more information beyond what was available in the letter strings.

This finding was not in line with the stated prediction (1v in Hypotheses section) that
regardless of the word form, homograph versus non-homograph, adding the short vowels and
shaddah would have two results depending on whether the presented short vowels and shaddah
was processed or ignored. If processed, it was predicted that the participants would take more
time to name the word. However, if ignored, adding the short vowels and shaddah would not

affect their response speed, and that should hold regardless of the word form, homograph/non-
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homograph. Generally speaking, it was predicted that vowelizing the words would make no
significant difference in the speed of word recognition (RT) for skilled adult Arab readers when
reading vowelized' versus unvowelized words.

Further, it was expected that experiencing any reluctance over the homographs,
particularly the high-frequency homographs, would not on average result in a significant
difference. Therefore, it was predicted that there would be no interaction between the
presentation of short vowels/shaddah and the word form, homograph/non-homograph.

Note that the participants were instructed before conducting the word naming task to
respond quickly; and further, they were instructed that once they ran into a word that carried
more than one legal reading, they should name the word according to what first came to their
mind spontaneously (APPENDIX N). Further, the results did not support the stated prediction
(2v in Hypotheses section) which took into account the disordinal nature of the interaction. The
results did support this hypothesis (2v in Hypotheses section) if the significant main effect of
reading condition was taken into account.

Examining the marginal means of the reading condition variable descriptively showed the
pattern of a gradual increase in the reading time latencies when moving from the plain condition
(reading condition 1) to the wrongly vowelized condition (reading condition 4). That is, a
positive correlation was sensed between the presented number of short vowels/shaddah and the
time it took the participants on average to read the words under those reading conditions. As the
consonants of the word carried more short vowels and shaddah, the reading time latency (RT)

grew larger.

1. Vowelized means short vowels-plus-shaddah
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As shown in Table 26, on average it took the participants 847.739 milliseconds to read
the subset of words that were presented with wrong short vowels-plus-shaddah; 734.29
milliseconds to read the subset of words with short vowels-plus-shaddah; 730.460 milliseconds
to read the subset of words with only short vowels; and 709.168 milliseconds for the subset of
words that were presented plain. This last descriptive pattern is consistent with the moving
window finding (Moving Window Results section). Therefore, it can be said that the results were
consistent with the stated alternative hypothesis (2v in Hypotheses section).

The same pattern of a significant disordinal interaction between the reading condition and
the homographic variable was found in the analysis of the subset data of reading conditions 1, 2,
5 and 6 (Table 26). Hence, the effect of the reading condition depended on the type of word:
homograph versus non-homograph. Therefore, viewing the effect of reading condition should be
discussed only on the basis of the homographic variable levels, homographic versus non-
homographic (Pedhazur, 1982).

The interaction as represented by the graph (figure 15) shows that in reading conditions
1, 5 and 6, the RT for the non-homographic words was on average faster than the RT for the
homographic words. However, in reading condition 2 this was reversed; the RT for the
homographic words was on average faster than for the non-homographic words (Table 27).

Both observations showed a pattern that was consistent with the previous analysis

(Table 25). Further, a proposed justification for such findings still held for both observations.
Although word frequency was involved in testing the effect of reading representation, the effect
of reading condition 2 (correct short vowels-plus-shaddah) still had a deviant effect on both
word forms: homographs and non-homographs. As a reminder, reading condition 1 represented

high-frequency words without short vowels or shaddah (plain); reading condition 2 represented
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high-frequency words with correct short vowels-plus-shaddah; reading condition 5 represented
low-frequency words in plain condition; and finally, reading condition 6 represented low-
frequency words with correct short vowels-plus-shaddah. The graph shows that for the
homographic words, adding short vowels and shaddah minimized the word neighboring size of
the homographs, and this was confined to the high-frequency stimuli. It took the participants on
average 703.13 milliseconds to name the high-frequency homographs that were presented with
short vowels-plus-shaddah; while it took them 725.88 to name the high-frequency words that
were presented plain. However, for the low-frequency stimuli, it took the participants on
average 786.34 to name the low-frequency homographs that were presented with short vowels-
plus-shaddah, and 752.28 to name the low-frequency words that were presented plain.
Therefore, the claim that the presence of short vowels-plus-shaddah resolved the ambiguity of
the homographs to the degree it speeded the word naming process was not without constraints on
the basis of the word frequency.

If this last claim was true, that “the automatic activation of the legal alternatives of the
homographs was suppressed as a function of the provision of short vowels and shaddah,” then
the claim should be consistent regardless whether the stimulus was of high- or low-frequency.
That is to say, the same pattern would be expected for the low-frequency words. However, as
presented in Table 27, the vowelized low-frequency homographs took longer to name than their
counterpart, plain low-frequency homographs (34 msec more). Note that the visual information
conveyed by the short vowels and shaddah contributed more information beyond what was
available from the consonant strings of the low-frequency words. Thus, adding them minimized
the word neighboring size of the low-frequency words. Further, blocking the homographs on the

word frequency variable showed that the low-frequency effect was consistent within the cell
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means at the homographic level. That is, regardless of the reading condition, the low-frequency
homographs on average took longer to read than their counterpart high-frequency homographs.
This finding is partially in line with the null hypothesis (1w in Hypotheses section).

To resolve this conflict by employing the Dual-Route theory (Coltheart et al. 1993;
Besner, 1990), the suggested explanation for those findings was that the low frequency aspect of
the homographs slightly hindered the address-route in accessing the mental lexicon. That is, for
vowelized low-frequency words, the participants were forced to use the assemble-route
(phonological route) in accessing the mental lexicon. Another suggestion came from adopting
the Two-Cycle processing theory (Berent and Perfetti, 1995). In general, the proposed claim was
that the first cycle (processing consonants) was the dominant cycle in processing a stimulus word
of low-frequency. By adding short vowels/shaddah to the consonants that made up the low-
frequency words, the second cycle would take action, which would result in more time
processing. Later, in the General Discussion section, the claim will be elaborated on.

On the other hand, examining the cell means for the non-homographs showed that non-
homographs that were presented with short vowels-plus-shaddah took the participants more time
to name than the non-homographs in the other representations (reading conditions 1, 5 and 6).
As represented in Table 27, it took the participants on average 765.44 milliseconds to name the
high-frequency non-homographs that were presented with short vowels-plus-shaddah; while it
took them 692.46 milliseconds to name the high-frequency non-homographs that were presented
plain. On the other hand, it took the participants on average 728.74 milliseconds to name the
low-frequency non-homographs that were presented with short vowels-plus-shaddah; while it

took them 725.60 milliseconds (slight difference) to name the low-frequency non-homographs
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that were presented plain. Again, those findings can be discussed best in terms of whether the
presentation of short vowels-plus-shaddah was or was not redundant (of practical usage).

As was presented earlier (Moving Window Results section), the provision of short
vowels-plus-shaddah to non-homographs did not contribute more information to the consonants
that made up the non-homographs. That is to say, the provision of short vowels-plus-shaddah to
the consonants had a redundant function. Hence, it was expected that the redundancy would
increase the time for the process of naming.

The redundant representation of short vowels-plus-shaddah to the consonants of high-
frequency non-homographs affected the participants’ reading process. By employing the notions
of the Dual-Route theory (Coltheart et al. 1993; Besner, 1990), the participants could have
switched from using the address-route to using the phonological-route in accessing the mental
lexicon, which subsequently increased the reading time latency. However, if that claim held,
then it was expected that the vowelized low-frequency non- homographs would take more time
to name than their counterpart, vowelized high-frequency non-homographs. Examining the cell
means (Table 27) showed that the participants on average took less time to name both the plain
and vowelized low-frequency non-homographs. Further, blocking the non-homographs on the
word frequency variable showed no consistent effect for the low-frequency aspect of the non-
homographs. That is, both, plain and vowelized low-frequency non-homographs took on
average more time to name than the plain high-frequency non-homographs; however, the plain
and vowelized low-frequency non-homographs took less time to name than the vowelized high-
frequency non-homographs (Table 27).

The proposed justification for this observation is that the effect of word-frequency might

be the reason for the extra time it took the participants to name the low-frequency non-
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homographs (reading condition 5 versus reading condition 1). On the other hand, the effect of
low-frequency was combined with the redundancy of short vowels-plus-shaddah in reading
condition 6, which showed that the vowelized low-frequency non-homographs took more time to
name than their plain counterparts (plain low-frequency non-homographs).

The latter deviant observation (which showed that vowelized high-frequency non-
homographs took more time to read than their counterpart, low-frequency non-homographs) can
be justified on the basis of adults’ experience and familiarity with the current script where short
vowels and diacritics are rarely presented in everyday reading materials. It could be that the
adult participants used the direct, assemble-route by looking up the word in their mental lexicon;
words become as images. Adding short vowels and shaddah, however, to non-homographic
words which were so familiar to Arab adults and which are always presented plain in regular
texts may have caused some hindrance to processing them as images, as was reflected in the
reading time processing (note that adding short vowels and shaddah to non-homographs did not
contribute more information to the consonants). That is to say, the adults looked up the non-
homographs as sight words (using the assemble-route). However, since they were presented
with short vowels and shaddah, a post-processing might have occurred, a strategy-switch that
characterized the reading process in deep orthographies (Frost et al., 1987).

However, the adult readers used the assemble-route to look up the low-frequency non-
homographic words (Table 27) which was the normal strategy that would be expected for
processing such words. That is, there was no need for strategy switching that would consume
more time as was observed for the high-frequency non-homographs. Only the address-route was

operating for those low-frequency words.
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Adding short vowels and shaddah to the low-frequency non-homographs did result in
more time, but the difference was very slight (roughly 3 msec). This may indicate that only the
lexical, address-route was operating. The participants were looking up the low-frequency words
directly (both plain and vowelized-plus-shaddah). They were going from the grapheme to the
meaning. This claim was justified by the fact that with long and frequent exposure to
unvowelized print, the words, particularly the high-frequency non-homographic words, were
processed as images and thus the address route, where the readers moved directly from the
graphemes to meaning, became faster than a serial, piecemeal processing. This experience in
reading led to lexical knowledge that went well beyond decoding (Stanovich & West, 1989).
Practice builds specific lexical knowledge, as also suggested by the growth in lexical specificity
(Perfetti, 1992) and “Experience with print strengthens word representations by increasing the
quality of lexical representations, making spellings more reliable and more quickly accessed”
(Perfetti, 1994, p. 868).

However, exposing the participants to a non-familiar print (the non-homographs were
provided with extra, uninformative visual cues: short vowels/shaddah) forced them to switch to
the primitive, assemble-route in order to process those extra visual cues. As a result of such
switching, extra reading time process was expected (73 msec difference between the plain and
the short vowels-plus-shaddah reading conditions). Obviously, this last explanation needs more
investigation by controlling word frequency directly in a proper experimental design. Note that
the current study used intuitive judgment with a small sample of less than 10 subjects, non-
current lists of word frequency, and after-the-fact-blocking. This last concern is valid knowing
that the sample involved native speakers of Arabic of many different nationalities. Further, note

that there were non equal proportions of the stimuli in the reading conditions (30 plain HF, 30
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short vowels-plus-shaddah HF; 10 plain LF; 11short vowels-plus-shaddah LF; and 13 wrong
short vowels-plus-shaddah). Furthermore, the current study manipulated the short vowels and
shaddah that were related only to the internal structure (morphological structure) of the word.
That is, the diacritic, skun, which is represented with a small circle, " * ", and positioned above
the consonant to indicate that the consonant has no short vowel, was not manipulated; neither
were the case-ending markings of a syntactic function. The justification for this manipulation
was presented earlier (pp. 48-51). However, it will be further elaborated in the General
Discussion section. Hence, in addition to intuitive judgment, employing current indexes of word
frequency in Arabic, controlling nationality, using equal proportions, and blocking the low-
frequency stimuli before-the-fact were warranted.

Another result worth mentioning is that although presented vowelized, a difference in
naming was found between the high- and low-frequency homographs. The presence of short
vowels and shaddah was expected to speed naming both types of words if only the simple
process of grapheme-to-phoneme conversion (GPC) (prelexical, phonological assembly) was
involved in such naming process. However, the difference (83 msec difference; Table 27) would
suggest that a lexical route was involved in the transparent aspect of Arabic orthography.

Finally, it is worth noting that examining the marginal means of the reading condition
variable descriptively shows a pattern of gradual increase in the reading time latencies as we
move from reading condition 1 to reading condition 6. Indeed, the analysis revealed that a
statistically significant difference existed between the means. As shown in Table 28, on average,
it took the participants 709.17 milliseconds to name the subset of high-frequency words that
were presented plain; 734.29 milliseconds on average to name the subset of high-frequency

words that were presented with short vowels-plus-shaddah; 738.94 milliseconds on average to
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name the subset of low-frequency words that were presented plain; and finally, 757.54
milliseconds on average for the subset of low-frequency words that were presented with short
vowels-plus-shaddah. These results were consistent with the moving window findings (Table
16). Further, examining the marginal means of the homographs versus non-homographs
descriptively shows that it took the participants on average more time to read the homographs
versus the non-homographs (741.91 milliseconds & 728.06 milliseconds, respectively), a result
that was consistent with previous analysis findings (Table 24).

Although the previous results, particularly Tables 25 and 27, gave some evidence that the
route in recognizing an Arabic word for skilled adult Arab readers was a direct, visual-to-
meaning route, it also provided another evidence that the phonological aspect that was
represented by short vowels and shaddah was not ignored, but processed. Manipulating reading
condition 4 (which represents wrong short vowels-plus-shaddah) was effective despite the fact
that the participants were informed that assembling those wrong short vowels and shaddah
would lead to constructing words with no meaning in Arabic; that is, the graphemic form of the
words was intact while their phonological aspect was distorted. The sequence of the consonant
string was correct and represented real Arabic words, but the combination of short vowels and
shaddah with the consonants led to non-words.

Note that Arab readers are trained in reading consonantal script: words and texts (only
consonant letters are presented), and that “the letter string is perceptually segregable from the
vowel signs, which are located in a different horizontal layer” (Shimron, 1993, p. 60). For this
reason, the direct, visual-to-meaning route was expected to be faster. However, the results
(Table 25) showed that the presence of those wrong short vowels and shaddah affected their

speed in naming the stimulus words making it the slowest reading condition among all. The
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participants were sensitive to this distortion and thus required extra visual processing that was
reflected in the extra naming latencies.

To summarize, three main findings emerged from the word naming task. First, the short
vowels and shaddah were not ignored even when they were not “informative”, and even when
the participants were told that the words were presented with wrong short vowels-plus-shaddah
which if assembled would lead to non-words in Arabic. The participants took more time to name
such words regardless of whether they were homographic or non-homographic. In fact, there
seemed to be a positive correlation between the reading latency means and the supplemented
amount of short vowels and shaddah. The only exception was found for the high-frequency
words that were presented with correct short vowels, particularly those presented with short
vowels-plus-shaddah. As shown in Tables 25 and 27, the homographic high-frequency words
that were presented with short vowels-plus-shaddah took on average less time to name than their
counterparts in the other reading conditions (the HF/LF presented plain; the HF presented with
only short vowels; and LF presented with short vowels-plus-shaddah). However, the results
reversed once the stimuli were non-homographs. As shown in Tables 25 and 27, the non-
homographic words that were presented with short vowels-plus-shaddah took on average more
time to name than their counterparts (the HF/LF presented plain; the HF presented with only
short vowels; and LF presented with short vowels-plus-shaddah). An explanation for this
reversal in speed was suggested as follows: the presence of short vowels and shaddah with the
consonants suppressed the possible alternative forms of the homographic word by eliminating or
at least reducing its neighboring size to its minimum. However, the explanation for being the
slowest was that adding short vowels and shaddah to the string of consonants that constituted

non-homographs interfered with a long habit of exposure to print. As explained earlier, Arab
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adults, in everyday writing, are exposed to unvowelized print (only consonants are provided).
Subsequently, in addition to the long development of processing print, they have become used to
visualizing the words as images (Ehri, 1980a & 1980b). Thus, adding those short vowels and
shaddah to the string of consonants may, as Shimron (1993) put it in the context of Hebrew,
“cause task interference because they trigger unnecessary automatic word disambiguation
processes” (p. 62).

Word recognition moves from letter-by-letter assembling, to syllable-by-syllable
integrating, and finally to sight words processing. Since these gradual steps in reading evolve
with practice, that is, by exposure to more and more print (Stanovich, 1981), Arab adults
presumably have gone through tremendous exposure to printed texts that have enabled them to
build knowledge of word spelling patterning, word structure, and their language morphology
system. Further, this tremendous exposure would let them process words holistically, that is, as
sight words. However, attaining sight-word level is not always the case for Arab adults; it would
be affected by the nature of the word: its length, its frequency, and the way the script was
presented, as this study has showed. Therefore, when the adults encountered low-frequency
words, particularly vowelized ones, they would either process them as sight words or go back to
a more primitive stage of word recognition, that is, to the serial, letter-by-letter processing which
would result in more time processing.

The qualitative part of Experiment 1 substantiated those claims. Participants were more
reluctant while they were reading the LF words; and further, their miscues always occurred with
the LF words (APPENDIX J). Indeed, some slight reluctance or hesitation was observed when
the participants were reading texts that were presented with short vowels-plus-shaddah. Indeed,

in the word naming task, this slight hesitation was observed even for words that were presented
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with short vowels-plus-shaddah, and particularly for low-frequency words. Note particularly
that the type of text that was used for the study (Experiment 1) was an expository (informative)
type that represented the type of reading material the participants are exposed to in everyday
print, e.g., newspapers, and that the stimuli (Experiment 2) were words used more or less
frequently in the everyday print language, neither archaic nor passé.

In relating the current results of the word naming task to the previous studies (both word
naming and lexical decision), both consistency and conflict in findings emerged. Regarding
consistency, although some effect relating to the absence of short vowels was observed, this
absence did not hinder the processes of word naming or lexical decision (Navon & Shimron,
1981-1982; Koriat, 1984 & 1985; Bentin & Frost, 1987; Baluch & Besner, 1991; Baluch 1993 &
1996). The participants were able to name the word and to respond in the lexical decision task.

On the other hand, the current study was not consistent with either Koriat’s (1984) lexical
decision study or Navon’s and Shimron’s (1985) word naming study, neither of which found any
significant effect for short vowels (pointings in the case of Hebrew). However, Koriat (1984),
Shimron and Navon (1981), and Shimron and Navon (1982) found that in a word naming task,
vowelized words were named faster than the unvowelized words; note the inconsistencies
between the old (1981, 1982) and new studies of Shimron and Navon (1985), and further, the
inconsistency between Navon and Shimron (1985) and Koriat (1984, 1985). Navon and Shimron
(1985) attributed such inconsistencies to the different procedures employed in the studies.
Further, by manipulating the word frequency as an independent variable, Koriat’s (1985) lexical
decision task revealed that the presence of short vowels (pointings) reduced the number of errors
and that effect was “stronger” for the low-frequency words (46 msec) than for the high-

frequency words (20 msec). The author stated that, “although the presence of pointing improves

230



the recognition of low-frequency words, it does not impair the recognition of high-frequency
words” (p. 40). This last finding was consistent with Bentin and Frost (1987).

Taking into account the different procedures, those findings of Koriat, and Navon and
Shimron are not consistent with the current results which showed that adding short vowels or
short vowels-plus-shaddah to the consonant strings that constitute non-homographic words
hindered the naming process (73 msec and 41 msec respectively; Table 25). This hindrance,
both statistically and qualitatively, was noticeable. As will be elaborated on later, the conflict in
findings between Koriat, and Navon and Shimron should not be seen as a surprise due to the kind
of tasks employed (lexical decision versus word naming), the procedure (priming vs.
nonpriming), and the type of stimuli, that is, only non-homographic words were the stimuli in
those studies.

Bentin’s and Frost’s (1987) study on Hebrew orthography manipulated both the
homographic/non-homographic and the word-frequency variables in a two-experiment study
(lexical decision and word naming task). This type of manipulation, to a certain extent, makes
the comparison and contrast between the current study and Bentin’s and Frost’s (1987) study
more legitimate and more informative. Note that the other reading condition (so called regular
non-words) was not discussed since the current study did not manipulate this type of stimuli
(“regular non-word condition”), and that the descriptive analysis was emphasized due to the fact
that the procedure of that study was also different from the current one, and that the current study
revealed the disordinal interaction which would make it easier to compare and contrast using the
graphs in both studies. Generally speaking, the presence of short vowels in the homographic
words did not facilitate the lexical decision. Indeed, the means of the percent errors for the

vowelized high/and low-frequency homographs (note that with the presence of short vowels,

231



they were no longer homographs; the authors considered them, “ambiguous” since “their
consonantal structure was shared by different words”, p. 15) were on average higher than the
unvowelized homographs, and that the vowelized low-frequency homographs had the highest
percentage among them all (3.19 for the HF vowelized and 13.67 for the vowelized LF).
Further, the word-frequency was consistently effective for both vowelized and unvowelized
conditions. By inspecting the provided graphs (Bentin & Frost, 1987, p. 16), the reaction time
(RT) was found to be on average faster for the high-frequency words than for the low-frequency
words, a result which, according to the authors (Bentin & Frost), indicated that, “when the
element of ambiguity is eliminated (even by adding unfamiliar vowels), lexical decisions are
based on a full analysis of the graphemic and the phonemic codes” (p. 18).

On the other hand, with the naming task, their analyses revealed the same consistent,
significant effect for word frequency on the homographs. The naming process was always
slower for the low-frequency stimuli. However, only the vowelized low-frequency homographs
brought a significant difference compared with the other manipulated stimuli. The vowelized
low-frequency homographs took on average longer to name than their counterpart vowelized
high-frequency and the unvowelized “regular” non-words. Inspection of the provided graphs (p.
19) showed that the vowelized low-frequency homographs were the slowest to name (768 msec),
compared to the vowelized high-frequency homographs (669 msec), the vowelized/unvowelized
high-frequency non-homographs (674 msec and 634 msec, respectively), and the
vowelized/unvowelized low-frequency non-homographs (690 msec and 671 msec, respectively).

Contrasting those results with the results of Table 27 shows that the current results to
some degree replicate Bentin’s and Frost’s (1987) findings. However, deviant results for reading

condition 2 (Table 27) may give the current study and part of the previous results of Bentin and
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Frost (1987) a strong position in attributing the findings on the basis of orthographic familiarity
and retrieval facilitation. Being the fastest, adding short vowels and shaddah to high-frequency
homographs facilitated the word naming and “guided” the phonological retrieval of the high-
frequency homographs. However, being slower, adding short vowels and shaddah to the high-
frequency non-homographs “reduced the orthographic familiarity of the stimuli” and thus,
interfered with the naming process (Bentin & Frost, 1987, p. 21). This reduction was obviously
larger in the current study (62 msec; but 5 msec in Bentin’s and Frost’s study). Another
consistent finding was that the difference between the vowelized and unvowelized low-
frequency non-homographs was much larger in Bentin and Frost (81 msec; but 3 msec in the
current study). Further, the difference between the vowelized and unvowelized high-frequency
non-homographs was about 30 msec; while it was 73 msec for the current study.

On the other hand, the effect of the distortion of the phonological structure of the words,
although it did not interfere with the reading naming process, it did hinder the speed of the
naming process. As presented earlier, the presence of the wrong vowels and shaddah made the
word naming process slower, which was consistent with Navon and Shimron (1981; 1982). The
authors reported that adult participants were “sensitive” to phonemic distortion; their responses
to the distorted vowelized reading condition were, on average, the slowest. However, note that
Shimron and Navon included both distortions: phonemic and phonemic/graphemic; the current
study manipulated the wrong short vowels and shaddah in a way that preserved the consonantal
structure intact. That is, in the current study, processing the short vowels and shaddah with the
consonants simultaneously would construct non-words; while ignoring their presence (short

vowels and shaddah) would construct real words.
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Based on the current findings coupled with those results from Hebrew studies, it can be
concluded that in the case of Arabic, accessing the word representation in the mental lexicon was
not hindered with the absence of short vowels and shaddah and this applied whether the word
was a homograph or non-homograph. As was explained earlier, the morphological characteristic
of Arabic words, particularly the trilateral/quadrilateral-root in words, and its patterns/forms,
compensates for the lack of short vowels and shaddah from the script. In the absence of short
vowels and diacritics from script, Arab readers would rely on the root, which is “the most
important determinant of meaning” which “usually specifies a constrained semantic field that
constitutes the basic information regarding the meaning of the word” (Frost’s & Bentin’s
comments on the root in Hebrew, 1992b, p. 39). Further, the findings indicated that once the
short vowels and shaddah signs were presented, their encoding was automatic; that is, their
presence was not ignored. For convenience and clarity, Figure 16 presents the proposed

hypotheses in correlation with the findings.
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Hypothesis Hypothesis Statement Finding
ID
Alternative “There is no significant difference in the speed of word Not supported
Hypothesis recognition of skilled adult Arab readers when reading a
lu homographic versus a non-homographic word.”
Alternative “Vowelizing the word makes no significant difference in the Supported/Not
Hypothesis speed of vyord recogqition (RT) for skillf:d adult Arab readers supported (see the
when reading a vowelized versus unvowelized word.” . .
lv discussion about
this hypothesis)
Alternative “Vowelizing the word slows the speed of word recognition (RT) Supported/Not
hypothesis for skilled adult Arab readers when reading a vowelized versus supported (see the
2 unvowelized word, and this holds regardless of whether the di . bout
v word is a homograph or non-homograph.” IS_CHSSIOH a (_)u
this hypothesis)
Alternative “Low-frequency words take more time to process than their Partially Supported
hypothesis high-frequency counterparts. see the discussion
Iw about the low-
frequency variable
Alternative “Affixated words should take more time to process than their Not Supported
hypothesis non-affixated counterparts.”
Ix

3.3.3.2.

Figure 16: Hypotheses Statements and Findings of Word Naming Experiment

Some of the patterns of miscues that were observed in the reading accuracy tasks of
Experiment 1 have been observed here with the word naming task (e.g., ignoring the
representation of short vowels-plus-shaddah, activating the active-voice form of a basic
homographic verb, etc). Yet, the participants were processing both the plain and the vowelized
words easily and smoothly. In the absence of short vowels and diacritics, no obvious hesitation
or hindrance was experienced by the Arab adults except on very rare occasions and for a few
participants when they attempted to give the short vowels and shaddah much attention. Note

that the participants were instructed before conducting the word naming task to respond quickly;

Reading Accuracy Descriptive Analysis
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and further, they were instructed that once they run into a word that carries more than one
reading (a heterophonic homograph), they need to name the word according to what comes to
their mind spontaneously (APPENDIX N).

Generally speaking, three patterns in the miscue data were identified. The first was
related to the homographic words; the second was related to the vowelized words (non-plain);
and the last was related to the low frequency words.

In the first pattern, the participants would activate the basic form of the homographic
stimulus. To illustrate this, when the stimulus word was a verb that carried more than one legal
pronunciation (a heterophonic homograph), the participants would activate its basic form.
Indeed, even if the first consonant in the verb was supplemented with dammah, " ", which
indicates to the reader that the verb is a passive-voice form (one legal pronunciation), some
participants still activated its basic active-voice form at the first place. To use the notions of the
symbolic theory (Marcus et al., 1995), the active voice form was the default, particularly when
the verb was presented plain. On the other hand, by employing the notions of the two-cycle
theory (Berent & Perfetti, 1995), the last finding indicated that the dominant cycle in the two-
cycle process theory was the first cycle that is reserved for processing the consonants in the
word. For example, when the stimulus word was presented with short vowels-plus-shaddah, the
first cycle took the action. That is, the participants would first process the consonants that reflect
the default with a minimum of short vowels and shaddah and then they would, supposedly,
realize the existence of the short vowels/shaddah and re-assemble them together with their
consonants. This lag between the two cycles was noticed in the reading time latencies of the

vowelized high-frequency homographs which took more time to name than the other stimuli. In
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the last pattern, the participants demonstrated some reluctance and hesitance while reading low
frequency stimuli.

The conclusion that can be reached from both the reading accuracy task in Experiment 1
and the word naming task (Experiment 3) is that due to long experience with orthography that
was devoid of short vowels/shaddah, the reading process of Arab adults has become a

consonantal-based process that exploits the trilateral/quadrilateral-root model in Arabic words.

3.3.3.3.  The role of context in reading Arabic

The results of studies conducted by Abu-Rabia (1995-2001) and Al-Fahad (2000)
revealed, quantitatively and particularly qualitatively, the inevitable role of context in the
absence of short vowels and diacritics in reading Arabic: reading comprehension and word
recognition. Two types of contexts can be identified within the Abu-Rabia and Al-Fahad
studies: a small, close, limited context (e.g., the sentence), and a large, open, unlimited context
(e.g., discourse/or metaorthography). In general, the role of context was maximized regardless
of the presence/absence of short vowels and diacritics as exemplified particularly in Al-Fahad’s
(2000) study. On the other hand, in Abu-Rabia’s studies, context was maximized only for the
homographic words and in the absence of short vowels and diacritics. However, in the presence
of short vowels and diacritics, the role of context in word recognition was reduced or eliminated.
Another distinction between Abu-Rabia and Al-Fahad in regard to the role of context is that,
despite the level of reading process (text or word) and despite the mode of reading (silent or
oral), Al-Fahad follows Goodman (1967) and Smith (1973) and views the Arabic reading process
as a “psycholinguistic guessing game” that is, a context-driven process which relies heavily on
the natural, innate faculty of language. As Perfetti (1994) put it, the idea of the so-called,

“psycholinguistic guessing game” is that,
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because words are read in context, the learner has multiple cues available
to identify words, or, more in the spirit of the psycholinguistic game, to
figure out the meanings. There is nothing very ‘psycholinguistic’ about
the process Goodman had in mind. It is mainly a matter of using context
to glean meanings, and while ‘graphonic’ and ‘syntactic’ cues were also
suggested, they appear to be secondary to the ‘semantic’ cuing system,
which included everything in the context and the reader’s nonlinguistic
knowledge. This approach contradicts the assumption that the
orthography and its mapping to phonology is privileged evidence in
identifying a word. A different role for context is implied by word
identification models, modular models, and even most interactive ones.
Words are identified through sublexical processes that rely on
orthographic and phonological components that, either serially or in some
degree of interaction, lead to access of a word in memory. The role of
context is to verify word identification and select contextually relevant
meanings. Nearly all models of word identification, no matter how
different they are in critical detail, are consistent with the claim that the
hallmark of a skilled reader is context-free word identification (1989).
Contrary to the Goodman-Smith claim, on this assumption, skilled
readers’ use of context is limited by their basic fluent abilities in
identifying words. It is less skilled readers who use contexts to identify
words, simply because their context-free word identification skills are not
up to the task of reading. (p. 863)

However, to Abu-Rabia, context, in the absence of short vowels and diacritics, is essential,
particularly in the oral reading process (reading accuracy) and word recognition for only
homographs. Hence, the two types of contexts identified in the two studies of Abu-Rabia and
Al-Fahad can be recognized, generally speaking, as a linguistic context in the case of Abu-Rabia
and non-linguistic context in the case of Al-Fahad. In general, the impression one gets from
those two studies is that, in the absence of short vowels and diacritics, word identification
(particularly word naming) was not possible in the absence of context; word recognition was not
automatic; and from Al-Fahad’s, mapping phoneme-to-grapheme and word identification was
not automated or an essential process in reading Arabic orthography. On the other hand, the
current study held the premise that since the principle of the writing system of Arabic was

alphabetical, where phonemes were mapped onto graphemes, and since its orthography was
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either deep or transparent as a result of the absence or presence of appropriate short vowels and
diacritics, then, the claim was that for skilled Arab readers, word recognition was automatic and
context-free, and that the role of context was limited.

The purpose of this section is to respond, in addition to those last claims of the current
study, to the claims of Abu-Rabia (1995-2001) and Al-Fahad (2000) in light of their findings and
in light of the current study’s findings.

Although the current study did not employ any task that would assess directly the role of
context, the employed tasks: reading accuracy, moving window, and word naming could be
indirectly helpful in understanding the role of context in Arabic. Indeed, as can be deduced from
the literature review, the assessment of the role of short vowels in reading Arabic is implicated
with the role of context, and thus, understanding the role of short vowels necessarily enlightens
our understanding of the role of context. Subsequently, it was claimed that, any time the
presence of short vowels and diacritics seem or are found to be “superfluous,” context is either
unnecessary or at the least, limited. That is, if the presence of short vowels and diacritical signs
did not contribute any information beyond the information conveyed by the consonant string,
context was not necessary for recognizing or naming the word.

According to Abu-Rabia (1995), priming paradigms cannot be applied to reading Arabic
because “poor” (Abu-Rabia’s term) and skilled readers cannot read correctly unvowelized
isolated words due to their visual similarity that gives each isolated word the possibility of
carrying different meanings if read without vowels. Thus, according to Abu-Rabia, any correct
response can by interpreted as a guess; therefore, he used the masking methodology in which
with self monitoring the participants first read the first word of the sentence, and then the rest of

the sentence was unmasked. This statement is an underestimate and did not give serious
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attention to the distinction between word naming and word recognition. Further, this statement
overestimates the homography phenomenon in Arabic. In the absence of short vowels and
diacritics, not every word in Arabic is a homograph, and this was supported, as shown in
Experiment 3, by the classification of the stimulus words into homographic and non-
homographic (see Materials section of Experiment 3).

For this last point, in the absence of short vowels and diacritics, the role of context was
limited and thus, necessary for only the homographic words. Indeed, the heterophonic
homographic aspect of the Arabic word was still constrained. Very often, at the core of all
activated potential forms of the heterophonic homograph there will be a trilateral/quadrilateral-
root which indicates the core semantic element that is very often shared by all activated forms.
In addition, the form/pattern of the word (its skeletal tier, McCarthy, 1979) narrows the possible
readings of the homographic word. Thus, on a lexical decision task, context is not essential even
with the homographs in identifying the semantic aspect of the word. However, on a word
naming task, context will be inevitable for naming correctly only the unvowelized homographic
words. Some support, in addition to Abu-Rabia’s studies on Arabic, comes from studies that
share with Arabic the same characteristic of orthography, as does Hebrew (e.g., Frost, 1994) and
Persian (e.g., Baluch and Besner, 1991).

In fact, for non-homographs, adding short vowels and shaddah may slow down word
naming (Table 25 & 27). Further, there is no guarantee that adding short vowels to homographic
words is sufficient to remove the ambiguity from the homographic words. As was explained
earlier (p. 68), adding one short vowel, one diacritic, or one case-ending marking, if processed
would be sufficient for turning the homographic aspect of a word into a non-homographic one.

Thus, even with the presence of short vowels to the consonants of the homograph, they may not
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compensate for the absence of context. Choosing the appropriate short vowel or diacritics for the
homographic words should render context superfluous.

In terms of context effect on skilled readers, Abu-Rabia’s (1995) study revealed that
contrary to the reading process of Latin alphabet languages, skilled readers of Arabic relied
heavily on context to compensate for the missing short vowels in the script. His study was based
on the fact that the basic verbal sentences represented the majority of sentence types in Arabic,
a premise which was not linguistically accurate since Arabic, according to some linguists (Fehri,
1993), “exhibits structures which are best characterized as instantiating SVO order” (p. 27). In
his comparison between MSA (Modern Standard Arabic) and Palestinian Arabic, Mohammad
(1999) found that, “MSA appears more tolerant of word order variation than PA” and that, “In
simple declarative clauses MSA allows all logically possible orders; while PA only allowed
VSO, SVO, and VOS” (p. 46). Note that the official communication system in media and print
in the Arab world is conveyed by using the Modern Standard Arabic.

However, Abu-Rabia’s aforementioned conclusion (1995) contradicted solid findings
obtained from studies conducted on Latin orthographies. That is, automaticity in word
recognition is required as a first stage in reading and insufficient word recognition leads the poor
reader to rely on context (Stanovich & West, 1987; Perfetti & Roth, 1981; Stanovich, 1980).
These Latin-based orthographies share with Arabic the depth of the orthography when the short
vowels are not presented and the transparency of the orthography when the short vowels are
presented. In fact, not just the short vowels, but both the short vowels and the diacritics had to
be included in combination for a transparent orthography to be constructed. That is, adding only

short vowels could be redundant. To illustrate, the provision of short vowels to a word such as,
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" ddle " ¢ female scholar,” did not contribute any more information beyond the information
conveyed by the consonant string. That is, in either form, vowelized or unvowelized, the word
will have one legal reading. This form/pattern of, " 4=l " /fa?iluh/, has only one lexical entry in

n <

3", “a female carpenter,” adding the short vowels to it,

HB

Arabic. Further, for a word such as,
"33 ¢ a female carpenter,” does not contribute any more information beyond the information
conveyed by the consonant string; only one legal form is accepted. In fact, when removing the
diacritic, shaddah,* ", strengthening/geminating, from the word, " 353", ¢ a female carpenter,’
an ambiguity may arise regarding whether the writer meant, almasdar', ‘gerund’ or a job (in
terms of saying the word, but not in terms of recognition; both words have the same meaning
which is based on the same semantic core element: & z ). That is, in the absence of the

"

diacritic, shaddah from a word such as, " 33" the root, & z _, in both spoken and written
Arabic, is “the most important determinant of meaning” which “usually specifies a constrained
semantic field that constitutes the basic information regarding the meaning of the word” (Frost &
Benting’s comments on the root in Hebrew, 1992b, p. 39). On the other hand, this ambiguity can
be resolved by adding only one short vowel, and that is, fatha, ¢~ >. Adding other short vowels to
the word, "3 ", does not add more information beyond the information conveyed by the
consonant string; they become redundant. However, for a word such as, "_e ", ‘a common
masculine name, adding the diacritic, shaddah, ¢ ~ ’, by itself or in combination with short
vowels adds no more information to the consonant string; the presented consonants are sufficient
for saying it correctly and recognizing it due to the fact that this form is a derivative from the

root, ¢ , », o, and has only one representation (proper name) in the Arabic lexicon. Thus,

context should have no role in accurately identifying and naming such a word.
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Further, resolving an ambiguity could be achieved by adding a short vowel only, e.g., -, -, -, or a
diacritic only, e.g., shaddah or skun. For example, adding one short vowel to the first consonant
of a verb is sufficient to indicate that the verb is a passive-voice and not an active one, e.g., &l "
" ‘has taken”, versus " 3! " ‘has been taken’ (Al-Hamalawi, 2000). Hence, this phonological

*

segment conveyed by the short vowel, " ", is essential in naming the word accurately.

In fact, with the absence of short vowels and shaddah, other constraints come from the
immediate adjoining word, or from the affixation internal clues within the word.
The discursive feature of the Arabic script and the allowable sequence of phonemes in such
script still govern the possible occurrence of short vowels and diacritics. For example, adding
only the short vowel, <, Dhammabh, to the first consonant of the verb, il would indicate that this
verb is a passive-voice and not an active one. In Arabic, in addition to the internal change within
the verb, the passive voice aspect is inflected by the addition of the short vowel, Dhammabh, to
the first consonant of the verb. Further, the expected form (“skeletal tier”) of this passive voice
verb that has three consonants would lead to simultaneous generation of those missing short
vowels. Furthermore, adding the phonological segment that is conveyed by the case-ending
marking sign to the last consonant would constrain the multiple readings of the homograph; that
is to say, the constraint would specify that this word should be read as a noun and not as a verb
or vice versa, and thus, only one form of the heterophonic homograph is acceptable. In general,
the facilitation of those constraints would always be helpful and obvious in terms of naming

(pronouncing) the words, but not necessarily in terms of accessing their meaning. As was

presented earlier, this facilitation in word recognition can be attributed to the morphological

! Masdars are “nominals formed from a verbal source to express a process
(or event, or a result)” (Fehri, 1993, p. 232).
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characteristic of words in Arabic: the trilateral/quadrilateral-root model of the word (Abu-
Rabia, 2002) and its form/pattern.

However, it is worth noting that the redundancy of the presence of short vowels and
diacritics and the compensatory constraints should be interpreted in the context of skilled
experienced readers (e.g., adults, after a long exposure to print); what seems redundant for the
skilled reader should not be generalized to the less skilled reader (e.g., children at the third or
fourth grade level). Another way to put it is that adding those phonological aids conveyed by
short vowels and diacritics to the consonant string of a non-homograph could be an essential step
for building orthographical and word representation knowledge for the beginning reader.
According to Perfetti (1994),

Learning to read is the acquisition of increasing numbers of
orthographically addressable words (quantity acquisition) and the
alteration of individual representations along quality dimensions. The two
quality dimensions are SPECIFICITY, an increase in the number of
position-correct specific letters in a representation, and REDUNDANCY,
the increasing establishment of redundant phonemic representations. The
redundancy concept rests on the assumption that word names
(pronunciations) are part of the child’s earliest representations and that
phonemes are added in connection with individual letters with learning.
Important in establishing these sublexical connections is first phonemic
awareness and then increasing context-sensitive decoding knowledge.
Thus, the phonological representations become redundant, existing both at
the lexical level and the phonemic level. Together, increasing specificity
and redundancy allow high-quality word representations that can be
reliably activated by orthographic input. As individual words become
fully specified and redundant, they move from the functional lexicon,
which allows reading, to the autonomous lexicon, which allows resource-
cheap reading. (p. 857)

Studies have shown that the correlation between phonemic awareness and learning to
read is causal (for example, Bradley & Bryant, 1983). Further,
[the] phonemic awareness-reading relationship has also received support

from studies of adult illiterates (Morais, Cary, Alegria, & Bertelson, 1979;
Morais, Bertelson, Cary, & Alegria, 1986). These studies find that adult
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illiterates are very weak in tasks requiring analysis of phonemic structure,

although they do much better at syllable-level and rhyming tasks. Such

results suggest the limited level of phonological awareness that can be

developed outside literacy contexts. (Perfetti, 1994, p. 855)
According to Perfetti (1994):

young children are likely to have only dim awareness of the phonological

structure of their language. Because phonemes are abstractions over

highly variable acoustic events, detecting their status as discreet speech

segments that exist outside ordinary word perception is a problem. This

abstractness may be a special problem for stop consonants, which both

lack acoustic duration and vary greatly in their acoustic properties

depending on their vowel environments. (p. 854)
Thus, adding short vowels and diacritics signs to the reading materials of a beginning reading
learners may facilitate building the lexical representation of his/her language vocabulary.

Al-Fahad (2000), on the other hand, attempted to demonstrate that the psycholinguistic
game of reading process that was proposed by Goodman (1967, 1997) is supportively applicable
to the reading process of Arabic. Goodman’s universal view of reading process that maximizes
the role of natural language knowledge while minimizing the role of print in reading suggests the
minimal impact of orthography on the reading process. Al-Fahad (2000) employed three tasks
for examining the reading process in Arabic: “Diacritic Placement Task (DPT),” a writing
activity in which 15 participants were asked to supplement the diacritics of 5 sentences that
began with a basic homographic verb (heterophonic homograph); “Text Reading Task,” in which
the same participants were asked to read two versions of the same story: one version was
presented plain (only consonants presented), and the second was “diacriticized” (with short
vowels, diacritics, and case-ending markings); and finally, the “Playback Interview,” in which
the participants were asked to comment on their reading performance while listening to the

recording tapes. Four summarizing statements that came from Al-Fahad’s study deserve

discussion. The first was that “the reader was not decoding; rather, he was processing the
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language and making guesses that were determined by both the characteristics of the text and his
own intuitions as a native speaker of the language” (p. 122). The second statement was, “All
these observations suggest that reading is not a process of accurate word identification. If it were
so, reading in Arabic would have been almost impossible, because most Arabic texts are written
in Modern Standard Arabic in which the phonology is not completely represented. Reading in
Arabic involves mainly inference and guessing” (p. 132). Third, the “diacriticized” text took
more time to read because, “the readers felt obliged to use most of them in reading. The readers
thought that, since all the diacritics were present, they had to use them in the most appropriate
fashion. As they said [referring to the participants], they had no excuse to ignore the diacritics”
(119). Fourth, “The hypothesis that skillful readers are able to determine most of the possible
readings for an ambiguous sentence does not hold. Most readers were not able to provide even
half of the possible readings for the 5 sentences on the DPT” (p. 130). Finally, “[t]he presence of
diacritics made reading relatively slower and “less natural”, because readers saw it as a
“controlling system” which they had to follow. This preoccupation with using all the diacritics
distracted the readers’ attention and made them focus more on the syntactic cue and almost
ignore the other cues. Both reading situations, however, revealed through miscues that readers
were not decoding. They were searching for meaning encoded in the text” (pp. 130-131).

Because there is no shared ground between the current study and Al-Fahad’s (2000)
study in terms of the guided framework, the approach, the analysis procedure, etc, any attempt to
discuss, compare and contrast the findings from the two studies should take into account their
different frameworks and approaches.

Indeed, you can agree with the Al-Fahad’s results that the presence of short vowels and

shaddah may slow the reading process in the reading accuracy task (that was done by examining
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the “reading rate” of each individual without averaging). Indeed, 3 of the 15 participants took
more time to read the plain version than the ‘diacriticized’ version. The interviews of his study
revealed that the participants preferred reading without diacritics. Indeed, part of this last finding
is in line, although with constraints, with the results from the findings of sentence and word
reading tasks, but not from the text comprehension task. Adding short vowels and shaddah to
the consonants slowed down the reading process of sentences; however, adding them to texts
made no difference in the reading time process. Further, in all tasks, this presence or absence did
not interfere with the flow of a smooth reading. The reading time was not affected by the
presence/absence of short vowels and shaddah. The only manipulated variable that was effective
was word frequency. Hence, it was the word level that affected the direction of the results.

However, examining descriptively the means in Table 8 for the reading accuracy task
shows that the high-frequency text that was presented with short vowels and shaddah took on
average more time to read than the plain one (134 sec for the texts of short vowels-plus-shaddah,
and 127.43 sec for the plain text). Although the short vowels-plus-shaddah made a difference in
the reading accuracy task, this difference did not hold for the comprehension task. Examining
descriptively the reading time means of the reading time in Table 2 shows that the high-
frequency texts that were presented with short vowels-plus-shaddah took on average less time to
read than the plain texts (195.95 sec for the texts of short vowels-plus-shaddah, and, 200.67 sec
for the plain text).

As was presented earlier, the distinction between reading naming versus reading
recognition and orthographic familiarity should be considered in order to understand the role of

short vowels/shaddah in the Arabic reading process, and further, to understand the
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inconsistencies between reading for accuracy (naming or oral reading) and reading for meaning
(comprehension) in this process in the absence of the proper short vowels and diacritics.

On the other hand, the current results of the word naming task showed that the high-
frequency homographs that were supplied with short vowels and shaddah took less time to read
than their counterparts: plain high-frequency, etc, (Table 25 & 27). However, this advantage in
speed for the vowelized with shaddah homographs did not hold once the homographs were of
low-frequency. Further, the wrongly vowelized-plus-shaddah words and sentences took on
average more time to read than their counterparts. However, as was mentioned earlier, the
reading process, qualitatively and quantitatively, was not hindered or disturbed, even with the
wrongly vowelized-plus-shaddah condition.

These are indications that the individual words, including those visual signs (short vowels
and diacritics) were processed as indicated by the extra reading time required in the presence of
those short vowels and diacritics. This is indicated by the shorter time it took the participants to
read the high-frequency homographs that were supplemented with short vowels-plus-shaddah
versus the plain (both high and low) and the low-frequency presented with short vowels-plus-
shaddah (Tables 25 & 27). However, the inconsistencies in the two findings, slowing the
reading process in one situation and speeding the reading process in another situation, should be
explained in terms of the adults’ long reading experience and reading exposure to print (see the
Discussion section in Experiment 3).

In general, this last finding says something about the contribution of phonological aids as
represented by the presence of short vowels and shaddah signs. Further, it indicates something
about the essential decoding process of words even for skilled readers. Although the presence of

short vowels and shaddah increased the amount of visual information that needed to be
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processed, it made the word naming faster, a result that may indicate that “the phonological
processing is instrumental in reading” (Shimron’s comment on the role of pointings in Hebrew,
1993, p. 59) which can also be applied to reading Arabic.

The result that showed that the vowelized high-frequency homographs took on average
less time to name than their counterparts (Table 25 & 17) may demonstrate that, as Perfetti
(1994) put it,

orthography and its mapping to phonology is privileged evidence in

identifying a word. A different role for context is implied by word

identification models, modular models, and even most interactive ones.

Words are identified through sublexical processes that rely on

orthographic and phonological components that, either serially or in some

degree of interaction, lead to access of a word in memory.

(p. 683)

Unlike the participants in Al-Fahad’s study who, according to the author, saw the
presence of short vowels and shaddah as “a ‘controlling system’ which they had to follow” (p.
130), some of the participants in the current study expressed their concern over the absence of
the short vowels and diacritics from the initial words of the garden-path sentences while they
were reading texts and paragraphs for accuracy (from Experiment 1). Indeed, according to one
of the participants, “once the word was not given the shaddah, © = ’, T would assume that the
word has no doubled consonant” (that is, no gemination). That is, if the writer intended this
letter to be a doubled consonant, he/she should have provided the consonant with the shaddah
sign, otherwise it would be assumed to be a basic consonant.

Further, the claim that, “Reading in Arabic involves mainly inference and guessing” as a

result of the incomplete representation of phonology in written texts (Al-Fahad, 2000, p. 132) is

not totally accurate. Indeed, the inferences and guessings that are suggested might be valid,
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although with constraints, for only very narrow situations, that is, in naming individual
homographic words due to the sublexical representation of the words in Arabic.

On the other hand, claiming that Arab readers need to read the sentences back and forth
in order to understand them is not supported by the current data. Their comprehension was not
hurt even though the participants were forced by the moving window procedure not to reanalyze
their first reading. Further, the reading time was not affected; regardless of the reading
condition, the reading time was on average the same. However, their reading time was affected
by the garden-path structure; garden-path sentences took on average longer to read than non-
garden-path sentences (Table 13), a normal result in Latin-based alphabetic languages, e.g.,
English (Mitchell, 1994); however, their comprehension was not affected (Table 14).

On the other hand, attributing comprehension and understanding in the absence of short
vowels and diacritics to paralinguistic factors is not without constraints caused by the word
orthography; even with the absence of short vowels and diacritics from print, the form of an
Arabic word restricts its semantic meaning. Indeed, in addition to their pattern/form, Arabic
words have this trilateral/quadrilateral-root which indicates the core semantic element that is
shared by all derivative forms of a word (word family); note that the Arabic language is highly
affixated.

Thus, taking together all the findings from the reading accuracy task in Experiment 1, the
word naming task in Experiment 2, and the analytic investigation of the word form in Arabic
(Materials section in Experiment 3), it is clear that the presence of the right short vowels and
shaddah was essential in the Arabic reading process and that the role of context in this process is

limited.
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In fact, the consonant string of a word, including both the core of the word and its
form/pattern, represents both the semantic and the phonemic aspects of the word. The
phonological route is essential in the Arabic word recognition process, a role which becomes
obvious once short vowels and diacritics are provided. Accordingly, as Frost (1994) put it for
Hebrew,

If prelexical phonology plays a significant role in the reading of pointed

Hebrew [and this can be applied to vowelized Arabic] by readers who are

trained to use mainly the addressed routine for phonological analysis, then

the plausible conclusion is that, in any orthography, assembled phonology

plays a much greater role in reading than the alternative view would

assume. (p. 128)

As Perfetti (1994) put it, “Nearly all models of word identification, no matter how
different they are in critical detail, are consistent with the claim that the hallmark of a skilled
reader is context-free word identification (Perfetti, 1989)” (p. 863). If their context-free word
identification is not “up to the task of reading” (Perfetti, 1994, p. 863), then it can be claimed that
context is inevitable. Therefore, the claim that Arab readers, including highly skilled readers,
need context in order to recognize the word, and further to figure out the meaning of a sentence
with a homographic initial was challenged by the current study’s claim of a limited role for
context.

The question that needs to be proposed is not whether phonology is essential in the
reading process of Arabic, but how large a role it plays in this process for experienced adult
readers. Second, it is the knowledge of orthography, more than linguistic knowledge that
facilitates word recognition in the absence of short vowels and diacritics in the case of Arabic.
Note that this extended effort to build the orthographic representation of words in Arabic might

have benefited from the linguistic knowledge which children bring with them to school, for

example, the constraints in sentence order construction, etc.
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However, it is worth mentioning that the current proposed claims for the role of context
in reading Arabic takes into account the reading skill of the examined population, in this case,
skilled readers of Arabic. Those claims need to be interpreted by taking into account the degree
of reading skill. For a more comprehensive view of the role of context in the process of reading
Arabic, both skilled and unskilled readers of Arabic need to be examined (e.g., college students

versus third graders).
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4. CHAPTER FOUR: GENERAL DISCUSSION

In this chapter, the findings that emerged from the three experiments are combined in order to
give a larger picture of the role of short vowels by themselves, the role of short vowels in
combination with shaddah, and finally, the role of the context in the Arabic reading process.
Although they differ according to the level of representation being processed - word, sentence, or
text - a consistent pattern for these roles was found. To employ the notions of the repeated
measures analysis of variance, no overall role for short vowels by themselves or in combination
with shaddah was found. Nor was an overall role for context in the Arabic reading process
detected. However, mini- or sub-roles were found that differed between and within the levels of
reading representations. Subsequently, the claims of the previous studies (Abu-Rabia, 1995-
2001) that adding the short vowels to the Arabic texts would help word recognition, sentence
parsing, or text comprehension are overgeneralizing statements that are not supported by the
findings of the current three-experiment-study.

In Experiment 1, the only manipulated variable that was operating was word frequency.
However, the word-frequency effect was correlated only with the reading time dependent
variable (word frequency did not affect reading comprehension as was measured by its product).
On the other hand, the other manipulated variable, text representation in terms of short vowels
and shaddah, was not effective (it did not correlate with the two dependent variables: reading
time and reading comprehension).

Although the percentage rate of low-frequency words in the Experiment 1 texts did not

exceed 15 percent, the rate was affective. Previous studies have proposed that adult readers can
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“comprehend passages where up to 30 % of words are deleted from a passage (Stratton & Nacke,
1974) (Ryder & Hughes, 1985). Further, giving fifth graders two versions of a text where one of
them represented a high-frequency text and the other a low-frequency text where 25 % of the
“substance words” were replaced with low-frequency counterparts did not affect their
comprehension (Ryder & Hughes, 1985). Despite that, the participants in this experiment on
average took longer to read the low-frequency text than the high-frequency text. This was
consistent whether the mode of reading was silent or oral (194.13 and 206.32 seconds,
respectively in the comprehension reading task; 131.55 and 136.78 seconds, respectively in the
reading accuracy task). Further, no significant interaction was found between the variables,
word-frequency and reading condition representation. Therefore, the effect of word frequency
was found to be consistent and unconditional, which is an overall main effect.

On the sentence level, by employing the moving window technique, reading time was
found to be correlated with sentence representation in terms of the short vowels and shaddah.
The more short vowels and shaddah were supplemented, the more time the participants took to
process the sentence. The gradual increase in reading time was found to be consistent regardless
of the structure type of the sentence: garden or non-garden path.

In a plain reading representation, the garden-path sentences took longer to process than
both their counterparts, non-garden-path sentences and sentences with homographic initials. The
explanation for this difference is that there was a 5-word filling that separated the initial of the
sentence, for example, the subject from the disambiguating region in the sentence, e.g., the
predicate. However, presenting the short vowels and shaddah with the consonants did not play a
facilitative role in the participants’ understanding of the sentence. The participants

comprehended the sentence very well, regardless of the structure type of the sentence
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(homographic versus non-homographic-initials; garden-path versus non-garden-path) or the short
vowels and shaddah representations (plain versus vowelized) - that is, their comprehension was
not affected whether the skilled adult Arab readers read a sentence that began with a
nonambiguous or ambiguous word. Descriptively speaking, a consistent pattern of positive
correlation between the number of short vowels and shaddah and the percentage of correct
responses was observed.

However, for two reasons, this positive correlation should not be interpreted as an
indication that the short vowels and shaddah signs contributed to or explained the variability in
the reading comprehension. First, no significant effect for reading condition on reading
comprehension was revealed. Second, the range of the means of correct responses was between
85 and 91 (Table 18) which indicates that Arab readers do better with a sentence that is presented
plain as well as with a sentence that is presented non-plain: short vowels only or short vowels-
plus-shaddah. Nevertheless, the pattern of positive correlation should at the least indicate that
those visual signs of short vowels and shaddah were processed and not ignored, and that their
processing seems to be automatic. Once those visual signs are presented, the adult Arab reader
cannot help but process them, and this adds extra time to his/her processing. However, this can
be expected to be different once those visual signs are presented with a consonantal string that
constructs a homographic high-frequency word; that is, less time processing will be expected
once the stimulus word is ambiguous and of high-frequency (prior to the provision of short
vowels and shaddah)

On the word level, although presenting homographic words without short vowels and
shaddah may take more time to process, it did not interfere with recognition; only a small

difference of 34 milliseconds between the overall means of homographic and non-homographic
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words was found (Table 23). Further, the running record procedure showed that the participants
did not experience any kind of hesitation or reluctance in naming the homographs that were
presented plain (only consonants were presented). On the other hand, severe hesitation and
reluctance was observed over the homographic initial of a sentence within a connected text,
particularly the ones that garden-pathed the reader. This reaction happened only when the
participants were expected to say the right form of the heterophonic homograph orally. As
explained before, the initial in a garden-path sentence that is presented plain is a homographic
word (or heterophonic homograph) which carries only the consonants that are available for
accessing the word representation in the mental lexicon. However, the consonants are not
sufficient for choosing the right pronunciation of the heterophonic homograph. Arab adults very
often needed to activate (always, the basic form of a word or its more frequent form) and hang
on to the basic form of the word until they reached the disambiguating region in a garden-path
sentence. This delay in decision was found not to interfere with their understanding of the
sentence.

On the other hand, for a sentence that began with a homographic word that did not lead to
a garden-path phenomenon, the activation of all multiple forms of the word would be restricted
and constrained either from the word neighboring or from the interior sublexical clues of the
homograph word. This last type of homographs required context in order to choose the intended
accurate pronunciation, but not to access their meanings. Although the homographs may carry
more than two forms, those forms very often share the same main consonants (root) that are
essential for recognizing the core meaning of the forms. Arab adults, as explained earlier,
exploit their knowledge of the trilateral/quadrilateral root model in Arabic words and the

virtually rule-governed patterns/forms of those roots.
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By presenting homographs plain (without short vowels and shaddah), the role of context
is inevitable in order for the Arab reader to say the word accurately. By the same token, context
plays no role in saying non-homographs. Blocking the stimuli on homographic/non-
homographic variable was possible. In fact, seven out of 30 words in the plain reading condition
were non-homographs, and subsequently, did not require context to be named accurately.
Further, the claim that by adding short vowels to the homographs only one legal reading would
be possible was not supported. Blocking the stimuli in the word naming task on the
homographic/non-homographic variable was still possible even when the homographs were
supplemented with short vowels. In fact, it was still possible to block the words in the
homographic variable even when short vowels and shaddah were provided. The blocking still
held even when skun only, shaddah only, or case-ending markings only were provided to the
consonants. In fact, sometimes, providing only one short vowel, or one shaddah, or one skun, or
one case-ending marking was enough to turn the homographic aspect of the word into a non-
homographic.

Subsequently, diacritising the whole word with short vowels, shaddah, or skun is a
redundant process of no significance. A positive correlation between the reading latency means
and the presented number of short vowels and shaddah signs can be inferred. In fact, although
the distortion of the phonemic structure of the words did not interfere with recognition of the
word, it did slow the process of recognition. Thus, providing the short vowels and diacritics to
the consonants should be based on whether the provision is functional and of practical use or not.
The maximal and minimal usage of short vowels and diacritics should be restricted to the

usefulness of their presence. The question is, what type (fathah,-, kasrah, -, or dhammah,’-) and
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number of short vowels and diacritics (shaddah, -, skun, =, or case-ending marking) are needed to
eliminate the ambiguity of the homographic aspect of a word?

Therefore, a claim that the role of context in reading Arabic is inevitable in the absence
of short vowels is an overestimate that ignores, in addition to the aforementioned facts, the
constraints of other factors, e.g., the frequency of word form, the affixation clues, etc.

Finally, for an attempt to bring the role of short vowels, diacritics, consonants, context,
and affixation, to a substantive close, the two-cycle theory notion (Berent & Perfetti, 1995) was
used for describing each role by itself and in combination with other factors. The current study
adopted the Two-Cycling process theory for modeling how Arabic print may be processed. One
cycle is for processing consonants, and the second is for processing short vowels and diacritics.
Two principles may lead this two-cycling process. The first is that one of the cycles is
independent and the other is dependent. That is to say, cycle 1 that is for consonant processing is
an indispensable, independent main process; while cycle 2 is a supplementary, dependent sub-
process. Cycle 1 may operate independently or simultaneously with the sub-process, cycle 2.
However, cycle 2, which is reserved for any visual cues other than the consonants (e.g., short
vowels and diacritics), operates only in congruence with cycle 1. In the first, the operation of
cycle 1 is linear, and in the second, the operation of cycle 1 is circular. However, cycle 2
operates only as a complementary sub-process. Hence, it may operate redundantly.

To illustrate, for a text level processing, although the two independent variables were
manipulated- reading condition in terms of short vowels and shaddah, and word frequency- only
word frequency was correlated with the dependent variables, reading time or comprehension.
Based on the proposed two-cycle notion, the only cycle that was dominantly operating was cycle

1. The only factor that correlated with consonant processing was word frequency. As put
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earlier, Arab adults would exploit their knowledge of consonants in processing a text; they would
exploit their knowledge of the trilateral/quadrilateral root model in Arabic words, the word
patterns/forms, the affixation, etc. On the other hand, cycle 2 would be redundant in processing
a text.

For sentence-level processing, a dominant process of cycle 1 was suggested. However, a
simultaneous process of both cycles was observed when the sentences were presented vowelized:
short vowels-minus-shaddah, short vowels-plus-shaddah, or wrong short vowels-plus-shaddah.
The moving window technique demonstrated that the more the short vowels and shaddah signs
were presented, the more time it took the participants to process a sentence. On the other hand,
the garden-path structure was found to be correlated with reading time. Garden-path sentences
took more time to process than non-garden-path sentences (Table 13).

For word-level processing, on the other hand, word frequency and affixation were found
to be implicated in the word-naming task. Further, being a homographic word did not hinder its
recognition. Indeed, although, on average, it took the participants 725.88 milliseconds to name
the homographic words versus 692.46 milliseconds to name their non-homographic counterparts,
a 33.42 milliseconds difference should not be interpreted on the basis of severe hindrance, but on
the basis of word neighboring activation effect. Exploiting the word consonants was sufficient
for recognizing the word. As explained earlier, in addition to the presence of the consonants, the
characteristics of Arabic morphology (trilateral/quadrilateral-root model of words; the
predictablitly/productivitly of word forms/patters; affixation, etc.) compensate for the lack of
short vowels and diacritics in print. Therefore, only cycle 1 was dominantly operating. Cycle 1
processing could be sensed and was efficient when the stimulus word was a plain non-

homograph.  However, if the stimulus word was homographic or non-homographic
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supplemented with short vowels and shaddah, both cycles 1 and 2 operated simultaneously. This
simultaneous processing would consume time; indeed, that was only when adding the short
vowels and shaddah is redundant. However, if the presence of short vowels and shaddah was
useful in minimizing the word neighboring size of the homographs, then no extra time
processing was expected.

This last finding holds only when the homograph is of high-frequency (high-frequency
homographs presented with short vowels-plus-shaddah). However, if the homograph was of low
frequency, the pattern changed. That is, providing the consonants with short vowels-plus-
shaddah did not speed the time process; the plain low-frequency homographs, on average, took
752.28 milliseconds, while the vowelized low-frequency, on average, took 786.34 milliseconds.
Although a possible explanation could be proposed, further study with a different subset of
stimuli of both high- and low-frequency stimuli is warranted. For now, the possible explanation
is that, for a low-frequency word, a reader is accustomed to use the address-route, and by adding
short vowels-plus-shaddah to the low-frequency words, he/she would be forced to use the
phonological-route in processing those visual cues that represent short vowels/shaddah; hence,
due to this unfamiliarity and strategy switching in employing routes, extra time would be needed.

To come up with non confounding results, the current study went through a rigorous
controlling procedure to minimize extraneous variables in order to detect directly the role of
short vowels in the Arabic reading process and indirectly the role of context in reading individual
words. Variables that are implicated in such a role for short vowels were considered and
controlled.

For the word naming task and in order to investigate the facilitative role of short vowels-

minus/plus-shaddah or context in recognizing or naming individual words, the word
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homography (being a homographic or non-homographic) was considered. The same thing was
applied too when examining the role of short vowels-minus/plus-shaddah in sentence processing.
Taking into account the structure type of the sentence (garden-path versus non-garden-path) and
the initial types of a sentence (homographic versus non-homographic) was essential for
examining whether an overall role for short vowels-minus/plus-shaddah in reading time and
reading comprehension exists.

When the stimuli were text-level, controlling other factors, such as text type and word-
frequency, was indispensable for detecting an unconfounding role of short vowels-minus/plus-
shaddah in reading accuracy and reading comprehension. Further, the study as a whole
attempted to exhaust all possible conditions in terms of full/partial presentation of the phonemes
of the language in order to detect the role of short vowels, particularly in reading Arabic. This
restored the difference between short vowels and diacritics.

In Experiment 1 (reading texts), the first reading condition was totally devoid of short
vowels and shaddah. This meant that the orthography was incomplete in terms of consonants
and short vowels. That is, by presenting a text, a sentence, or a word without shaddah, one of
the consonants of the diphthong was not be represented. Subsequently, both consonants and
short vowels would not be fully presented. Therefore, in a plain text, sentence, or word, there
would be double missing information, that is, some having to do with the consonants and some
having to do with the short vowels. Taking this into account was warranted in all three
experiments.

In the second reading condition which was labeled, “shaddah only,” only the consonants
were fully presented. In the third reading condition, labeled, “vowelized-plus-shaddah,” both

short vowels and consonants were fully presented, that is, the consonants and the short vowels
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that were related to the internal (morphological) form of the word in the sentence were
presented; however, the syntactic case-ending markings that employ the short vowels symbols
were not supplemented. That is to say, the constant short vowels that do not change according to
the changing position of the words in the sentence were provided. However, the short vowels
that do change according to word position in the sentence and syntactic function were not
presented, particularly in Experiments 1 and 3. This was one of the notions of full representation
that the current study adopted for control purposes. Manipulating case-ending markings in the
moving window task, however, was for the purpose of detecting whether partial economical
representation would be enough to prevent the potential garden-path phenomenon. This was in
acknowledgement of the fact that case-ending markings and garden-path phenomenon are
syntactically related, and deal with the structure of the sentence.

In the fourth reading condition only short vowels (short vowels-minus-shaddah) that are
part of the morphological structure of the words were presented; that is, the constant short
vowels that do not change according to the changing position of the words in a sentence. This
condition was built in the study for control purposes. Manipulating the short vowels in this
manner, although it is a deviant representation as was explained before, was essential to restore
the difference between short vowels and diacritics. Further, this reading condition would help in
detecting whether there was a pure facilitative role of short vowels in the reading process in the
absence of other diacritics, e.g., shaddah. Doing so would correct a misconception and
confusion in previous studies, for example, Abu-Rabia’s (1995-2001) attempt to investigate the
role of short vowels in the Arabic reading process. The current study took the stand that the
short vowels and diacritics should not be used exchangeablly. Abu-Rabia’s (1995-2001)

manipulation of the short vowels was not accurate. He included the diacritics shaddah and skun
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within short vowels. As explained before, when the diacritic, shaddah, that is given the symbol,
" “ " and placed over the consonant, is provided, this indicates that the consonant should be
pronounced as a double consonant. However, the diacritic, skun, that is designated with the
symbol, " " ", and placed over the consonant, indicates that the consonant is devoid of any short
vowel. The aforementioned functions of both shaddah and skun (and case-ending markings, t0o)
would lead a researcher not to include them within the short vowels category. Subsequently,
when controlling for the effect of short vowels one must consider controlling those diacritics,
too.

This kind of manipulation takes into account the differentiation between reading as a
strategy versus reading as a representation; or the benefits of short vowels and diacritics as a
strategy versus as a representation.

In the fifth reading condition, the short vowels and shaddah were presented wrongly.
That is, the short vowels-plus-shaddah were placed in a way that, when assembled, would not
lead to a real word or even a pseudo word, but to a non-word. The distortion was given to the
phonological part while the graphemic aspect of the word was left intact (the consonantal string
and its order). As in reading condition four, this deviant condition was built into the study, too,
for control purposes. That is, by building those two reading conditions into the design (reading
conditions 4 and 5; Figure 1), the role of short vowels hopefully would be revealed purely. For
both moving window and word naming tasks, reading condition 1 was plain; reading condition 2
was provided with short vowels-plus-shaddah; reading condition 3 was provided with only short

vowels; and reading condition 4 was provided with wrong short vowels-plus-shaddah. Other

supplemented reading conditions were provided in the moving window task for testing their
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effect on the garden-path phenomenon, e.g., skun-only and case-ending markings-only reading
conditions.

Accordingly, the findings of the three experiments can be generalized as follows: Arab
adults would can read without vowelization or tashded (adding shaddah), and they can read, too,
with partial presentation of the phonemes in the script. The only exception to these
generalizations was when reading individual homographic words. That is, in a word naming task
that intends to assess reading accuracy, unlike the phonological representation, recognizing the
semantic representation of the homographic word is attainable. However, choosing the
appropriate form of the multiple-form homographic word (heterophonic homograph), in terms of
phonological representation, is not possible in the absence of the appropriate short vowels and
diacritics or context. The reason for emphasizing diacritics, here, is that even by adding short
vowels and shaddah to a homographic word, there is no guarantee that the possible forms will be
reduced to one legal form, that is, no guarantee that the homographs will turn into non-
homographs.

Recognition of homographic or non-homographic word is not affected even if the word is
presented plain and in isolation. As stated earlier, Arab adults exploit their knowledge of Arabic
morphology, the trilateral/quadrilateral root model of words in Arabic, and the derivation
process in Arabic morphology (affixation) in accessing the mental lexicon of the word
representations. The consonantal trilateral/quadrilateral root of a word (the core semantic
element of the word) is enough for accessing the mental lexicon, particularly, its semantic
representation. The claim is supported by sources of knowledge: the nature of the Arabic
morphological system, which can be characterized, generally speaking, as agglutinative in which

the morphemes and, most of the time the morphs are substantially realized (or
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agglutinative/fusional); the findings of studies conducted on Arab subjects, e.g., Badry’s (1982)
study which revealed that Moroccan children, aged 3 to 6, were aware of the underlying
morphological root in their spoken language and this awareness was reflected in the production
stage of their Acquisition.

In fact, in his attempt to suggest a reading model of the Arabic reading process, Abu-
Rabia’s recent research (2002) emphasized the role of morphology in reading Arabic. Further,
studies conducted on orthographies that are similar to Arabic orthography revealed a similar role
of morphology in the reading process, e.g., studies conducted on Israeli subjects while they were
reading Hebrew texts, (e.g., see Navon and Shimron, 1981; Shimron and Sivan, 1994). Finally,
Taft’s (1981) experiments demonstrated that “prefix stripping occurs in word recognition and
this, in turn, implies that prefixed words are accessed through a representation of their stem” (p.
296). Arab adults are exposed to textual materials that are very often presented plain (devoid of
short vowels and diacritics). This absence of short vowels and diacritics, according to Abu-
Rabia (1995-2001), would prevent reading from proceeding smoothly and make it a cumbersome
task that could affect comprehension negatively. However, this claim was not supported at all by
the current study (Experiment 1). As discussed earlier, the absence of short vowels and diacritics
from adults’ reading materials was compensated by other factors, e.g., knowledge of
morphology, particularly the trilateral/quadrilateral root model of words, the

predictablitly/productivitly of word forms/patterns, and their affixation characteristic.
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4.1. LIMITATIONS

The current study would like to draw attention to two categories of concerns that emerged during
and after conducting the experiments. The first category includes issues raised before
implementing the experiment, e.g., the targeted population and the accessible sample units; the
experiment materials, particularly, the reliability of its alternative forms; and finally, the
procedure for conducting the two sessions that were 10-14 days apart. The concerns in the
second category emerged after implementing the experiment, e.g., text reading representations
(reading conditions) on the basis of vowelization; the criteria and the procedure of evaluating
word frequency; and finally, the homogeneity of the real sample that was involved in the
experiment.

In the first category, the shortage and the difficult accessibility to Arabic native speakers
in the United States, particularly in Pittsburgh, made it necessary to permit any
undergraduate/graduate or postgraduate native Arabic speaker to participate in the experiment
although there were some post-criteria for inclusion and exclusion as described in Participants
section). That criterion led to the heterogeneity of sample participants in terms of their
nationality. Such heterogeneity would be a concern only in regard to word frequency, since
every country has its own local newspapers; thus, the words that would be of low frequency for
some participants could not be of low frequency for others.

However, this acceptance of any accessible Arab adult for participation in the study did
not go without support and conditional basis for inclusion. Concerning support, any Arab adult
who had finished his/her high school level in an Arabic country is supposed to have passed the
stage of learning to read, and to have been exposed gradually to huge amounts of print in school

and in the media. Thus, reading skill was assumed to be correlated with the participants’
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academic levels (undergraduate/graduate/postgraduate) and his/her exposure to print that can be
measured roughly with the academic level. In spite of that assumption, some criteria to ensure
the homogeneity of the sample (participants) were applied, for example, including only those
who had earned their high school certificate in an Arabic country, and who had been exposed to
Arabic print on a daily basis, for example, by reading Arabic daily newspapers. Further, the
running record procedure of the miscues which was conducted in the reading accuracy task was
used as a post-criterion for excluding the data from the participants who demonstrated non-fluent
reading skill (Participants section).

In addition to the precautions adopted for participants’ inclusion and exclusion from the
experiment, the randomization assignment procedure was used for assigning the participants to
the five reading conditions. With this randomization technique, the study hoped to have put
together equal groups within the reading conditions. That was a concern in the first experiment;
however, in the subsequent experiments (moving window and word naming), a filtering
procedure was used for selecting a homogeneous sample. That is, the participants who were
close to the mean on the basis of reading time and number of miscues were contacted again for
participating in the second and third parts of the study (moving window and word naming
experiments).

In regard to the materials of the experiment, in order to build word frequency into the
design, the current study had to design two identical passages for testing comprehension and two
other identical passages for testing reading accuracy. To achieve identicity except in word
frequency, the study used the parallelizing procedure in constructing two alternative forms. So,
both texts had to be equal in all aspects, grammatical difficulty, semantic difficulty, word

neighboring size, script background, etc., except word frequency; a procedure that is considered
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to be a difficult goal to achieve, particularly when attempting to control for word frequency only
- that is, to have both texts similar from all aspects except in word frequency. The parallelizing
alternative format was adopted to help enhance the participants’ recall and particularly their
responses to the multiple-choice tests, because the two texts were given in two sessions that were
10-14 days apart. This short lapse of 10 to 14 days was chosen because the participants live only
temporarily in the United States, and it was feared that the dropout rate might increase if the
interval between the two sessions was longer. However, the current study predicted that the
word level, e.g., word frequency, and vowelization would not affect a participant’s reading
comprehension, and by using a counterbalancing procedure between text type and order, the
effect, if any, could be properly detected.

One of the concerns which emerged after conducting the study was related to reading
conditions. That is, in one of the reading conditions the participants were given passages that
included only shaddah, " ™ ", strengthening (reading condition 2 in Experiment 1), or included
only short vowels (reading condition 4 in Experiment 1). Those reading conditions, particularly
the ones in which only short vowels were provided, are deviant. However, including such a
condition in addition to the wrong short vowels-plus-shaddah condition, was necessary to allow
the researcher to detect the real influence of short vowels compared with short vowels-plus-
shaddah on comprehension. On the other hand, using the shaddah-only reading condition was
based on the fact that when including only shaddah, the researcher only presented the
consonantal phonemes. Thus, by providing shaddah only or short vowels only (reading
conditions 2 and 4, respectively, in Experiment 1), the orthographies would be partially
represented. However, by presenting only the short vowels, which still was a partial

representation of the orthography, its effect if found would be appropriately attributed to their
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presentation. The condition that would combine both representations was the one in which both
short vowels and shaddah were presented (short vowels-plus-shaddah reading condition). In
Experiment 1, this reading condition was labeled reading condition 3. Short vowels and shaddah
were manipulated for control purposes in order to ensure the role of short vowels in the Arabic
reading process; such manipulation was neglected in the previous studies.

The current study differentiated between short vowels and the diacritic, shaddah, a
differentiation that was not taken into account in the previous studies that considered diacritics,
shaddah and skun, part of the short vowels category. However, the skun, that takes the sign, " ™"
and which is used to indicate that the consonant does not have a short vowel, was not involved in
Experiments 1 and 3, because skun is neither part of the short vowels nor part of the shaddah.
That is, skun is a sign that stands alone and is placed over the consonant to indicate that the
consonant is voweless. Therefore, involving skun as part of the full short vowels representation
and attributing the results to the short vowels is misleading. The current study attempted to
isolate the function of short vowels by considering skun as a separate sign that needs to be dealt
with individually and in combination with other short vowels and diacritics.

The symbols that take the form of short vowels and play the role of case-ending markings
were not manipulated for two reasons. First, in Modern Arabic, the semantic clues that case-
endings convey can be substituted/compensated with other factors, e.g., the affixated
characteristics of word form in Arabic, the order of the sentence, and the context of the sentence.
It is said with emphasis, ‘semantic clues’ because some of the case-ending markings do not
convey meaning. Second, in practice, those case-ending markers are ignored in the spoken mode
and to a great degree in the writing mode. Therefore, this study, particularly in the reading text

experiment, did not manipulate the case-ending markers. However, for reading sentences the
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case-ending markings were included to represent one reading condition that was designed for
detecting the role of case-ending markings in reading Arabic sentences. This was to test how
those case-ending markings, when compared with other manipulated variables would facilitate
reading garden-path sentences, particularly on the basis of reading time, a manipulation that
takes into account the difference between a technique and a representation in the Arabic reading
process. The facilitating effect was restricted to reading time and not to reading comprehension
(as measured by the comprehension product) because the current study predicted that Arab
readers would exploit their knowledge of morphology: consonants, affixation, etc. in
comprehending the print. Providing those case-ending markings should demonstrate their role in
speeding the processing time. That is to say, how case-ending markings would help in selecting
the right form of the homographic initial of the garden-path sentence.

For this reason, having another study that investigates the roles of the diacritic, skun and
case-ending markings separately and in combination with short vowels is encouraged. Such an
investigation would differentiate between a reading process based on a technique and a reading
process based on a representation degree (phonological representation).

Concerning the criteria and the procedure of evaluating word frequency, as there was no
accessible current index for word frequency in Arabic, the current study used intuitive judgment
for fulfilling the evaluation, in addition to the available indexes for word frequency in Arabic.
Although, “frequencies determined by such a procedure [intuitive judgment] could be better
predictors of word frequency latencies than standard objective word frequency counts
(Gernsbacher, 1984; Gordon, 1985)” (Baluch, 1993, p. 24), the variability of sample in terms of
nationality may limit the validity of judgment particularly in the absence of current and

accessible indexes of word frequency in the Arab world. The step was to scan a huge number of
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articles that resembled the theme of the experimental passages in order to identify frequent words
in those targeted themes. Those words were considered high-frequency words. Their low-
frequency counterparts were searched for in Modern Arabic dictionaries and were selected on the
basis that they were not from Abdu’s index of The Most Common 3000 Words. Later, a group
of LF and HF words were matched in pairs and introduced to a group of seven persons: two
Arabic experts and five graduate students, to judge their frequencies. The group was asked to
judge the target words in terms of their encounter on a scale of “always”, “sometimes”, and
“rarely.” Only the pairs whose frequency the consulted group agreed on were included. The
survey went through some modifications and revisions before it is was conducted and verified.

A follow-up procedure was also conducted. After each last session, the participants were
consulted about their opinions of the LF words that they had read in the two passages of the two
sessions; that is, whether they encountered those words very frequently, frequently or less
frequently. The follow-up results were found to be virtually in agreement with the survey’s
results.

Despite the precautions that the current study took, such a basis of judgment has
limitations and thus, it would not be sufficient to categorize the word frequency on such

judgment, knowing the influence of individual variability (in terms of nationality), and the small

size sample that rated the surveys.
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4.2. RECOMMENDATIONS

4.2.1. Theoretical Recommendations

Based on the aforementioned limitations, this study’s recommendations are intended to draw the
attention of future research to each aspect of those concerns that were noted in the Limitations
section. Those identified aspects can be grouped into three categories: one related to the targeted
population; one related to the materials, and one related to reading conditions.

For the first category, the current study targeted skilled readers as represented by
graduate and postgraduate students, that is, the role of short vowels and context were examined
and discussed in reference to skilled adult Arab readers. Therefore, replicating the same
procedure for non-skilled readers is encouraged. Based on the results of the current study,
particularly Experiment 1, adding the short vowels and shaddah to print does not facilitate or
hinder the reading comprehension process of skilled readers: reading time and reading
comprehension product. Indeed, the provision of short vowels and shaddah to consonants, as
was found on sentence and word level processing (Experiments 2 and 3), were found to slow the
reading process without any significant effect on comprehension. Hence, the trade would be a
cost with no payoff: slowing the reading process with no explicitly additional benefit.

This finding of no explicit additional benefit, but a cost with no payoff, is an appealing
finding for preserving the current status of Arabic script where only consonants are represented.
Note that some of those findings are based on silent mode reading tasks (Experiment 1, part one,
and Experiment 2), and second, the target population was composed of skilled readers
(graduate/postgraduate students). Therefore, testing short vowels and shaddah with a different
population at a non-skilled reading level would help in understanding whether such a general

statement is consistent for non-skilled readers. The justification for the recommendation, in
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addition to the task mode of reading and the target population, was the fact that the control
procedure of previous studies (Abu-Rabia, 1995-2001) was not sufficient for isolating the role of
short vowels in the Arabic reading process, particularly, for comprehension. Therefore,
assessing the role of short vowels and shaddah on less skilled readers (e.g., third graders versus
sixth graders) following the controlling procedures of the current study would be helpful in
determining their roles in reading Arabic print, and thus assessing the generalizability of the nil
role of short vowels on comprehension. It would be recommended that the same study be
replicated exactly with young children, and somewhat older children, e.g., third graders and sixth
graders, taking into account the appropriate experimental reading materials and the control
procedure adopted by the current study.

The current study adopted very strict controlled conditions for isolating the role of short
vowels and diacritics in order to detect their effects on comprehension and reading accuracy.
Subsequently, the hypothesis that stated that short vowels play a positive role in comprehension
was refuted. The strong stand this study takes is based on its control procedure. Despite the
criteria used as a measure of assuming reading skillness (age and educational level, in addition to
the post-criterion analysis of the participants miscues), it may still fall short for controlling the
variations between and within the groups. In fact, the current study used the reading accuracy
session for evaluating the participants’ reading skill although the passages used in this session
were not the same in terms of short vowels and shaddah representation. To compensate for such
limitation, the type of miscues was used as a judgment criterion for inclusion and exclusion. The
participants who made errors that indicated an insufficient reading level were excluded. On the
other hand, the participants who made miscues that were not related to reading deficiency were

included - that is, miscues that did not reflect insufficient reading skill. Although no participant
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was excluded on the basis of his/her poor reading skill, the post-criterion evaluation that was
used would have been better had it been based on reading the same passage in terms of reading
condition representations - that is, by having all students read a text in which only consonants
were presented. Any future study that attempts to replicate the current study needs to take the
aforementioned limitation into account in judging the reading skill of the participants.

Further, the current study could not exhaust all possible combinations of short vowels and
diacritics representations. It only manipulated the short vowels and shaddah to the degree that
would help the researcher to support or refute the claim that short vowels play a role in the
Arabic reading process: reading comprehension and reading accuracy. However, additional
manipulated variables may need to be examined. For example, combining short vowels and
diacritics or presenting diacritics by themselves would be worth such investigation, e.g., short
vowels with skun, short vowels with case-ending markings, case-ending markings by themselves,

etc.

4.2.2. Pedagogical Recommendations

Based on the results of the current study, vowelizing every consonant in the word seems not only
to be unnecessary, but at times auxiliary and cumbersome. To illustrate this point, the spelling
system in Arabic has some features that allow only specific short vowels to be automatically

figured out for some consonants, knowledge that Arab natives possess. For example, the

consonant, ‘alif’, " ) ", is preceded by only the short vowel, ‘fatha’, " " ". Thus, if ‘alif’, " | ",
consonant exists, a prior ‘fatha’," " sound is inevitable. That is, the Arab native tongue cannot
pronounce the consonant, ‘alif’, " | " if the ‘fatha’, " " sound is not assumed and pronounced.

Due to the fact that the results neither showed any role for short vowels by themselves nor any
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role for short vowels in combination with shaddah in regard to comprehension, presenting short
vowels and shaddah should be based only on whether they would play a role in resolving
ambiguity or not, particularly in regard to reading accuracy. That is, the short vowels and
diacritics in combination play a role sometimes with homographic words, although presenting
them does not guarantee ambiguity will be solved. In fact, for some homographs, only adding
the diacritic, skun, " ° ", resolves the ambiguity, regardless of whether the short vowels are
supplemented or not. With providing skun only, the short vowels may be redundant and vice
versa. Thus, the role of short vowels in resolving semantic ambiguity overlaps other
orthographic representations such as diacritics and affixation. Accordingly, the pedagogical
implication of the current study findings is related to Arabic print representation in general and
reading material representation in particular. Subsequently, the targeted audience for such
implication is the writer, whomsoever. That is, the only person who would be able to decide
how many short vowels and diacritics, shaddah and skun are needed for a text representation is
the writer. S/he needs to figure out the areas of the text that might mislead the reader or force
her/him to regress when the appropriate short vowels or diacritics are not provided.

This current study has substantiated the following findings: homographs and garden-path
sentences take more time to process, and the more the short vowels and shaddah presented, the
more time the processing. Based on these findings, presenting short vowels and shaddah should
be done more practically. That is, the writer needs to be economical and efficient in presenting
the short vowels and shaddah and add them only to the areas of a text which might otherwise be

ambiguous.
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First Example:

APPENDIX A
Samples of students’ writings
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Second Example: excerpt from the “Introduction” in the Science textbook, third grade, 2004 (p.
20)"

deddll

J.du‘g wL»,Lh_a,.»l_,Lor)\.Ji;awl_,cwlwig)«U.Ld-i
ledyfcgayjula.uJ.J-M,J‘_,aJ.LLNuLJ\q.Aur#luLS;.LJJw
chuu):qudaLﬁJah:-)Lé.Uiﬁ.lﬂin A..Q.J;_lel_,ll@.l.a.l.lh_lpbub_)
umdlmduswibumwymmu‘aﬂm, J.i.ujag.a....&js}_.m_g
3\J1J_J|CJ.EJV.&J.Q;-J;M)LJ|UL_.A A...AJ!&Lu_,ralb,athamLu?UlrLdl
rgfjuﬂijq_,.:diw&or@aﬁblﬂf;«.g.l.a.J’ld_._,JlupJ,.o_ﬂu)th‘gimdi
M)JuUgwwk}gy\@ld!uub_’ublyﬁP.ml_,.l..a._.l.MY&«}J\&Aaﬁ
1 085 gt 315 o) e o e e o o ¢ Lgia ) o ) a2
N_._ai,;,‘,,,_,.,su,l.u;,ur_n,Lﬂ.-._pic_-:,ﬁ;u‘udﬂujwu‘aLeJa.i,;
rA}eLaMI}h}ﬁhUwﬂleU:J‘gcﬁ:&a}ry}bﬁ*‘ﬂju:@,}d}-h"d

uiuu1ﬂm3,&1ﬂ1wb.lb@af¢,luw

_sb-l.e.,..;J.al_,sy;,gwu.i,a:qsclgdwu,b&péi__;rﬁxthl;{..t,...Jlfi
cbgwﬁww,,_m,gwum;@;wr;ﬁ.,.,L—sln_l,ag.u.u__,s
SIS 5 ¢ Sl V1 g o i ey sl el 58 355 el Ll o fuadl
)5 A b 5 Al I3 3 815 S5 ¢ gl 5 b g el Ll e
e e R S5 T RIESTPEV O VLN RV [+ PP PO S NPE
sde e Vg e At o1f o U e 055 01 sl . LS oo il e, ks
_:3,,-3ad&uij‘J‘,.prl»....lgaMd.JIn_LaLfJ.a.aniu.a..Lme ¢ Ol Olmidn

LB uS kS

'Note: those examples were taken from the third grade
textbooks used in Saudi Arabia classrooms
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APPENDIX B
Samples of school textbooks

First example from Reading textbook, third grade, first term, 2004 (p. 33)

550 P [ P

=]

Slas u,_._,a : é.

gl oy Ay £ b S Ly — Iy el — il

k.

s e - - o 8 .. - 2. o - 2
.1‘_55..3.54,_'"?‘}!};04_,-304,

o Ll > (ablatly dseall

e i Yy e Ui g corlada i 2t
cu;»a\—d_éuul_?—d_ia;L’a_:\_‘!\ré‘ﬁjubfi\ﬁ;w_)ja

5

O A R O P |

: Sy sl asliw Jalsy® JUl ool 1,8

o - - o 8 E M £ - s 2 . N
i s ol a ol A 3 j:.J >a I —\

—0

R N | S (PR L P UGS RIS

53 e et
lry]

"Note: those examples were taken from the third grade
textbooks used in Saudi Arabia classrooms
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Second example from the Science textbook, third grade, 2003 (p. 20) '

o) 9l J g0 1 asV!

P [N B £ [ 905

el sl 3 b g oSN oliaza¥ 1 s I

< ,....A..J""‘A..l.q.ﬁ‘_ J&:J.L?r_: 1ala sk
WMJ.Hﬂlélol"_@i&Jﬂ
.éﬁ.ﬁﬂ

.L,a.‘;......,ld..,a\...a:»b Obﬁ)\{nﬁcw"ﬂl
= (,.....>_:J|4.:.n

o3 - i A e O P sl gl e
e S e A M) e ) e
.r.mgd‘ il e sl g8l o le

D)

= CE Gy Bl VR R S

"Note: those examples were taken from the third grade
textbooks used in Saudi Arabia classrooms
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Third example from Mathematics textbook, third grade, second term, 2003 (p. 26) '

O)ﬁ'JA‘glijléJJL.Jiub)f(g Jan@é'&ﬁiOfJg_j(f
N iR L oA [ X S @ LY G

s sle 1 @ Lhst g&q&Utwc,ﬁ‘swjtggifﬁn ke iy Uus (=

-.i__) "'.'.}‘ .

dw‘eﬂ‘d(>c<)~>‘f—¢-ﬂﬂ

@@Q—E @@@'TJ @@4—%

fdaw [ ] @ dae = s f daw

'Note: those examples were taken from the third grade textbooks
used in Saudi Arabia classrooms
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APPENDIX C
Samples of public printed materials

Sample 1 (poetic type) '
o ey L

'The poet: Hassan Ibn Thabit (Radhi Allahu Ta’ala Anhu): Source: http://www.geocities.com/
diwan3rab//7ssanl.html
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Sample 2 (excerpt of narrative type)'

,J.».UIPI\_S\S 8_.0.«».1.1L9.».C9 ‘_LZ-QJ,JJ)LS&S)IJO}L”\_S\StLS)J\JLOLS)lT.OJID\_JJS*
‘u)_uu|9 clo ;:S_wl ‘CL9)2” k_g).b w\9 bwlngwb Ao lJI9 Ml.? ‘OLx‘) Cl.uu| S
Nagoowlg ol)l Lo glasiy ol U9>

pl=dl s b cpuinlsS 038 Jasi wilS el bo sl csle (a8ly ool gluall (58
Pl pow logs suzais Ul Ol Jud 118zl Jio alyss cloM>] o) ctwl,alS apes
.all

098y At pJ .CL9|)Jo| o d))\” i aad b uS.w.oL‘) ‘Ls\.o| Qo9 u)S.\Jg JOly wuaps
&Ll Sbgp ,S3l Uly Sl ol Ol il auin®* Lo ailul ol cai>las
censs 16> Jio alusi Ll tosel lpie eJB ol oMVl 0ia Jd <6 y0iawoll

! Author: dsouzoll wawgsi Source: =kl 22000 2558, available:
http://www.alriyadh-np.com/01-02-2001/page6.html#10
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Sample 3 (expository type)'

e S 2l Gaalill (el (o o gial) e b)) 5 L sl () @ Jla ) e astall aadU alil (Y1 alaa (3815
s Omele i dgala 430 gan o ad et I Gl S AS il Laaa gas (L A g0 Aaad e jaual o jlaiial
Gall Jlay e slS Calf ddlual sidh Al 5 bl G Lele g el agandl any ol Liled LaSa aalll ot (f o8 idl)
Ol (2 GV Gulae S Emal) i ) Y s.ple gn U (Jlalil) dxd g Dlas (3 a5 aLd/ ) b (g (il 5
EiSi."  sal) aatinall JalSH 2l asy s e sla g (e A gl dialll aSa o (sl Y1) (o g lain) o5 8
Ghliay e dumia dlee (a5 Y o Lilad 3 gaal) aleth () 5S040 8 gladll 5 Ak A e 3 s0all dad as yo 3l
ST BY JSPSTET- PYPFE PN [y PEp | CPTR VL pyic [p P [ OVON KI5 P PN PR W JNEL BT

' Source: al-Riyadh newspaper: http://www.alriyadh-np.com
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APPENDIX D
Experiment Materials

I. Comprehension High-Frequency Texts
Text 1: High-Frequency Plain

.1990

1990 2002
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Text 2: High-Frequency only-shaddah Text

.1990

1990 2002
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Text 3: High-Frequency vowelized and shaddah Text

.1990

.1990 2002
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Text 4: High-Frequency only-vowelized Text

.1990

.1990 2002
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Text 5: High-Frequency wrongly-vowelized Text

.1990

.1990 2002
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II. Comprehension Low-Frequency Texts
Text 1: Low-Frequency Plain

.1988

1988 2003
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Text 2: Low-Frequency only-shaddah Text

.1988

1988 2003
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Text 3: Low-Frequency vowelized and shaddah Text

.1988

1988 2003

292



Text 4: Low-Frequency only-vowelized Text

.1990 :

1990 2002
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Text 5: Low-Frequency wrongly-vowelized Text

.1988

1988 2003
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II1. Reading Accuracy High-Frequency Texts
Text 1: High-Frequency Plain

295



Text 2: High-Frequency only-shaddah Text
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Text 3: High-Frequency vowelized and shaddah Text
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Text 4: High-Frequency only-vowelized Text
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Text 5: High-Frequency wrongly-vowelized Text
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IV. Reading Accuracy Low-Frequency Texts
Text 1: Low-Frequency Plain
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Text 2: Low-Frequency only-shaddah Text
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Text 3: Low-Frequency vowelized and shaddah Text
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Text 4: Low-Frequency only-vowelized Text
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Text 5: Low-Frequency wrongly-vowelized Text
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APPENDIX E
Exemplary of the reading conditions in Roman alphabet

Original Part:

1990 ; :

1. In plain format:;
ARABIC VERSION:

ROMANIZED VERSION:
Hdtht hthh asrgh fi: Hi sta:nfo:rd fi: mdi:nt sya:tl, fi: al?shr mn di:smbr 1990. Htha: alHy
Im y?rf asrgh wla: aljri:mh Its?t ?shr ?a:mun.

I1. In vowelized with shaddah format:

ARABIC VERSION:
ROMANIZED VERSION:
Hadatht hathih assariqah fi: Hayy sta:nfo:rd fi: madi:nut siya:tel, fi: al?a:shir min

di:sambar 1990. Hatha: alHay lam ya?rif assarigah wala: aljari:mah litis?at ?ashar ?a:mun.

IIL. In only-Shaddah format

ARABIC VERSION:

ROMANIZED VERSION:

Hdtht hthh assrgh fi: Hyy sta:nfo:rd fi: mdi:nt siya:tl, fi: al?shr mn di:smbr 1990. Htha:
alHyy Im y?rf assrgh wla: aljri:mh Its?t ?shr ?a:mun.

IV. In only-vowelized format:
ARABIC VERSION:
ROMANIZED VERSION:

Hadatht hathih asariqah fi: Hay sta:nfo:rd fi: madi:nut siya:tel, fi: al?a:shir min di:sambur
1990. Ha:tha: alHay lum ya?rif asariqah wala: aljari:mah litis?at ?ashar ?a:mun.
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V. In only-wrongly vowelized format
ARABIC VERSION:

ROMANIZED VERSION:

Hadatht hathih assariqah fi: Hiyy stamnfo:rd fi: madi:nut siya:tel, fi: al?a:shor min
di:sambur 1990. Ha:tha: alHay lom ya?rif assarigah wala: aljari:mah litis?at ?ashar ?a:mun.
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APPENDIX F
Experiment Materials

I. Multiple-Choice Comprehension Test for the High-Frequency Text

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
1990
( )
( )
( )
( ) 2002
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.10

—_ e~~~

~— ~— ~ ~—~
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II. Multiple-Choice Comprehension Test for the Low-Frequency Text

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
1988
( )
( )
( ) 2003
( )
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APPENDIX G
Experiment Materials
Comprehension Texts Propositions Analysis

I. High-Frequency Test (Propositions)

1990
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2002
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II. Low-Frequency Test (Propositions)

1988
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2003
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APPENDIX H
(Oral script)
“You are going to read a one page article or a report; you need to read the passage from the
beginning to the end silently, and there would be no time restriction; after you finish, I will ask
you some question about what you read. Please, after you finish reading the article, flip the sheet

up side down to indicate to me that you finished reading the passage.”
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APPENDIX I
Oral Script for Multiple-Choice Test

“Your have 10 multiple-choice questions, and four optional responses given for each questions;
you need to answer each question based on the text you just read. However, if you find that any
of these questions are not related to the text you just read, or you find yourself enforced to guess
the answer randomly, or when the sentence does not make sense to you, you are asked to
response to such circumstances with the phrase, “I don’t know.” However, if you find that your
are hesitating between two optional items, try to make an educational guessing, that is, to see
which one is close to what you have in that moment in your mind and select the item that fits
best with your mind representation.”
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APPENDIX J

The Miscues of Group I

L. When reading an initial word of a sentence they first tray out the active voice and
keep reading; however, some gets back and reanalyze their first decision, e.g., in the
sentence," N 5s3¢S Aaa (A 13¢S Jac"

or in a sentence, Vs JadV (b Haad w28 G yes S GlSliedd) Jsa "
"5 slae Ayt Blaa g (Shisay ) el

In these two sentences, the participants assigned a basic past tense to both initial words in the
sentences; that is, they read, Jec, as "ds=", and for, "Js", they read it as, "Js"; however,
although the majority of the students reanalyzed their first decision when they reached the
disambiguating regions in the sentences, that is, when they read, "Js" for the first sentence and,
"aa8" for the second sentence. However, some participants hesitated over their first decision they
assigned to the words and pausing and still reluctant over this decision, and so, before passing
the initial word, they gave all potential readings these initial words may take and later they chose
one and kept reading the remain of the sentence. However, some participants, they were not a
few, after they assign their first decision, they would keep reading and never reanalyze their first
decision even when it is incorrect. However, they may sometimes, pause over the
disambiguating region, and this pause may stay long, and then continue reading.

Another observation related to this type of sentences, the participants who make the correct
reading for these initial words of the sentences in the first time, they would pause before reading
these initial words, and this pause may stay long. This pause is very noticeable. For the first
type of participants who get back and reanalyze their first initial decision, the correction takes
place in different regions of the sentence; in fact, it happens sometimes before the region of
disambiguity: some of them their correction was direst before passing the initial word; some of
them later after passing the word, and sometimes over the first letter from the second words in
the sentence, e.g.,

Clad, ) clShed | 8 o 1368

II. When the participants encounter a sentence that start with a passive voice verb, they
first assign to it the active voice, and then correct their first decision and then they
attempt to use the passive voice as their first choice or a default for the next
sentences, within the same text, Overgeneralization or Overextension.

e.g., Gl Jial e 3 el @i ey ol

III.  They always attempt to drop the demonstrative pronoun, "\%", the preposition, "ue",
or """ from the following sentences, but they very often correct their mistakes
"o e (1) !

() =l s

"l 13 (oe) il
V. Pause over some words that are strengthened, e.g., "<
V. Trying to spell long and foreign words, and words of low-frequency, e.g. ," bl |

D osts ) Lise sl S Uge g Al o puan

318



VI.  Extensive reluctance over initial word that is of passive voice,"<e 4 "

VII.  Extensive reluctance over low-frequency words such as, " 252"

VIII. The majority read, "&i" as a dual of, "<all"

IX.  They sometimes Ignore the punctuation

X. Reading "Js»" as "Js" because they think that the preposition, " " functions as a
relations preposition and not for what is called in Arabic, "—aliiu"

XI.  Words of low frequency appears to some participants as they are typos, e.g., "&"

XII.  The majority of the participants pause over the words,"4c)3" and "<e 3"

XIII. They attempt to assemble the letters while reading long words or words that have
neighboring similar or close sounds,
e.g., "JiKh | dewdall ALL Cist

XIV. They read verbs without strengthening unless you are enforced to do so, e.g., el
" para Y A"

XV. The silent letter "!" in "43" was always pronounced

XVI. It appears that the participants’ initial sentence default is the verb and not the noun or
the preposition which Arabic allows.

XVII. Five or more subjects read the word, "<\ as “45¥1”, and some corrected their first
reading and some not

XVIIL Always they read "csli" as "cudl" with the sound /f/ (S

XIX. Some participants read, "“iedl" instead of "4ued” and "=x" instead of "iray

XX. They sometimes add more letters that don’t exist to especially the foreign words, e.g.,
" e o L g2 o

XXI. Sometimes when they read a part they were not familiar with (a rule: passive instead
of their initial reading, active,” they attempted to over-apply or overextend the rule to
the subsequent parts, e.g., Cr e Yia 5 ) 1S (jgia 4D 5 Lo | 9IS (e o

XXII. Some subjects attempted to use the English pronunciation in say the foreign names,
e.g., "S el Use s, sl

The Miscues of Group I

L. As that the active-voice verbs is the default when reading a text, even when the
sentence does lead logically to a passive voice more that an active voice, they first
tray out the active voice and keep reading; however, some gets back and reanalyze
their first decision, e.g., Jit ol e 38| plel Cd je  caay ol

II. Most of them hesitated over the word, "433a" "ie)y" and "o 54"

III.  Majority of the participants read the word, "¢lel" as a verb of active voice, "ol!" and
did not reanalyze their first incorrect decision

IV.  They always paused and hesitated over "oJ" from the phrase, "<e 3 ¢

V. They always attempted to spell out the word," 4"

VI.  Some participants read the word," i " as "

VII. They always attempt to drop the demonstrative pronoun, "13", the preposition, "ce",

or "&" from the following sentences, but they very often correct their mistakes
"l e (138) ind

() el sy

" AN 13 (o) i
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VIII. The silent letter "" in "4\W" was always pronounced
IX.  Some participants read, "“:iedl" instead of "dsiad)"
X. Extensive reluctance over low-frequency words such as,"<ua 6 |

el Cnmne o a3 0 hsma, Jlae Ay S ol "
XI. Ignoring, sometimes, the strengthening mark, "™ from words such as, "4ls 2a¥)"
XII.  The dialects of some participants were noticeable in some participants readings
XIII. Some subjects attempted to use the English pronunciation in say the foreign names,

e.g., "l Lise s o gl

The miscues of Group 111

L. Most participants hesitated over the word, " i
II. Some participants read the word, "¢le!" as an active voice though it was marked by, "
"’ dhammah.

III.  Always they read "oall" as "cdl" with the sound /f/ (L s«Sx)
IV.  Thesilent letter "" in "4" was always pronounced
V. They always attempt to drop the demonstrative pronoun, "12", the preposition, "ce",
or """ from the following sentences, but they very often correct their miscues.
"oladil e (1a8)
() el sy
"l 13 (oe) aln
VL Substituting some words in the text with other words, e.g.,
The word, " JlaayI" was substituted with,"&aWd" in the sentence,
e (0D 138 e il g
VII. The dialects of some participants were noticeable in some participants readings
VIII. Trying to spell long and foreign words, and words of low-frequency, e.g. ," bl |
st )l e o35S G52 g Al oy
IX.  Some participants read the word," i " as """
X. Deleting some letters as the definition article, "J", from some words, as
in " 5, A 8 e "and, "M from <o ¥ and the second "< sound from, "bg 5"

XXIII. When the participants encounter a sentence that start with a passive voice verb, they
first assign to it the active voice, and then correct their first decision and then they
attempt to use the passive voice as their first choice or a default for the next
sentences, within the same text, Overgeneralization or Overextension.

e.g., "dﬂi ’d.m {J ,t_u:)ﬂ\ ,Qlci, AR ,Qé)s: , Sy {J "

XXIV. Most of them hesitated over the word, "ae!3"
XXV. Some subjects attempted to use the English pronunciation in say the
foreign names, e.g., "4l Ut o ol LY

XXVI. Some participants attempted to construct a verb-lead sentence. That is, even
when the sentence begins with a noun, a gerund, or a preposition, a type of sentences
that Arabic allows, they would convert it to a verb, e.g.,"—liul" was read as, "l
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and "4c13" was read as "<eld" and, § 32" as "¢ ", and "z@" as "z&" However, they
would reanalyze their first decision correctly.

XXVII.  Ignoring, sometimes, the strengthening mark, "™ from words such as,"4xls"

XXVII. The participants who read the HF text first benefited from it in

avoiding the GP in the LF text and by making a few miscues.

XXIX.  Some participants read, "4ixd" instead of "diel"

XXX.

Some subjects attempted to use the English pronunciation in say the foreign
names, €.g., "\l U se 5o ol Ll

XXXI. They attempt to assemble the letters while reading long words or words that have

neighboring similar or close sounds,
e.g., "dﬁSﬁg, w\,u..ﬂg,g._:x;ﬁ"

The Miscues of Group IV
L. Trying to spell long and foreign words, and words of low-frequency, e.g.
bl e sl 56,1558 53" 51 siban, il o 535
II. Most of them hesitated over the word, "4<)3"
III.  When the participants encounter a sentence that start with a passive voice verb, they
first assign to it the active voice, and then correct their first decision, "olef as,
"oel" though it was marked by, "™, Dhamma.
XI.  They always attempt to drop the demonstrative pronoun, "12", the preposition, "oe",
or """ from the following sentences, but they very often correct their miscues.
Mol ge (1) i
() el sy
u)_y;ﬂ 13 (U‘:) )é.uj"
XII.  Always they read "ol ag il with the sound /f/ (Ls=Sa)
XIII. The silent letter "" in "4W" was always pronounced
XIV. Extensive reluctance over low-frequency words such as, "z s2<" and "4LL"
XV. Ignoring, sometimes, the strengthening mark, "™ from words such as, "4ele AY1"
XVI. Some participants read, "&iad" or "4l instead of "4iwal" and "as" instead
of "y " and, " s 58 §" was read as "bw s s "
XVII. Sometimes when they read a part they were not familiar with (a rule: passive instead

of their initial reading, active,” they attempted to over-apply or overextend the rule to
the subsequent parts, e.g.,
Croare Yl )| 9IS Ggie A 5 oL | 58 (heia )

XVIIL The clause, "<e 3 " was read as "< @ "

The Miscues of Group V

L.

When the participants encounter a sentence that start with a passive voice verb, they
first assign to it the active voice, and then correct their first decision, "ol as,
"oel" though it was marked by, "™, Dhamma.
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I1. Some participants read, "4isd" instead of "4sad" and " A ce N lid" instead of,
"o e ) claal" and, "oas instead of, Al

III.  Some participants read the word," il " as "

IV.  Pause and extensive reluctance over low-frequency words such as,

MAetd) a5 ) small Aandiall e S8l

V.  Deletion "" from the clause, "bg 5 A 5"

VI.  Some participants read the clause, "0 I" as, "O\S 13"

VII.  They always attempt to drop the demonstrative pronoun, "1&", the preposition, "u=",
or """ from the following sentences, but they very often correct their miscues.

Mol ge (1) i
() el sy
"l 13 (oe) auln

VIII. The majority read, "&i" as a dual of, "<all"

IX.  Reluctant over the word, "< 2"

X. The word, "4, which is a beginning of a sentence, was deleted although a
punctuation mark, a period, was placed before the word

XI.  Some participants read, "4 sensal" instead of "dxaul)”

XII.  Reading, "4xl" as "4 s+l" and never corrected

XIX. Sometimes when they read a part they were not familiar with (a rule: passive instead
of their initial reading, active,” they attempted to over-apply or overextend the rule to
the subsequent parts, e.g.,

IV.  Trying to spell long and foreign words, and words of low-frequency, e.g.
)t ), Lsa sl sS U o2 5" o gl LD, o i
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APPENDIX K
EXPERIMENT 2 MATERIALS

SENTENCES/QUESTIONS/ANSWERS

GROUP 1

PRACTICE SENTENCES
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ACTUAL SENTENCES
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ACTUAL SENTENCES
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APPENDIX M

EXPERIMENT 3 MATERIALS
STIMULI
ID
Word Word Type Word Word Type
ID ID
Group | Group |l
Non-Homograph NH
1 (NH) 31
Homograph (H) NH
2 32
H H
3 33
H NH
4 34
H NH
5 35
H NH
6 36
H NH
I 37
H NH
8 38
H NH
9 39
H NH
10 40
H H
11 41
NH NH
12 42
NH NH
13 43
H NH
14 44
NH H
15 45
NH NH
16 46
NH NH
17 47
H NH
18 48
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NH H
19 49
H H
20 50
H NH
21 51
H NH
22 52
H NH
23 53
H NH
24 54
H NH
25 55
H NH
26 56
H H
27 57
H NH
28 58
H NH
29 59
H NH
30 60
Group Il Low Frequency
NH NH
61 91
NH NH
62 92
NH NH
63 93
NH NH
64 94
H NH
65 95
H NH
66 96
NH NH
67 97
NH NH
68 98
NH NH
69 99
H NH
70 100
H NH
71 101
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H H
72 102
NH H
73 103
NH H
74 104
NH NH
75 105
H H
76 106
H NH
77 107
H NH
78 108
H NH
79 109
H NH
80 110
H NH
81 111
H
82
H Wrongly
83 Vowelization
H H
84 1WR
NH H
85 2WR
NH H
86 3WR
NH NH
87 4WR
NH NH
88 5WR
NH NH
89 6WR
NH NH
90 7WR
H
8WR
NH
9WR
H
10WR
NH

11WR
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NH
12WR

NH

13WR

Note: the letter, “H” indicates that the word is considered to be a homograph, and “NH” indicates that the word is
considered to be a non-homograph.
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APPENDIX N
INSTRUCTIONS
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INSTRUCTIONS
SESSION II (For the Wrongly Vowelized Condition)
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APPENDIX O
Announcement

Dear Friends,

You are invited to participate in a research project about the role of short vowels in
Arabic. You will be asked to read four short passages for the first session in which two of them
you will be asked to retell what you have read and answer seven true/false questions. For the
second session, you will be asked to read 80 pairs of words. The entire experiment will take
approximately 50 minutes.

The study does not involve any sort of foreseeable risks and no direct benefits for
participating. You will be paid $5 for each session you attend for a total of $10 if you complete
all parts of this study. All data collected during this research project will be kept confidential.
Your participation in this project is completely voluntary, and you are free to withdraw at any
time for any reason without penalty. You are also free to decline to answer any questions you do
not wish to answer.

If you have any questions about this research project, please contact me at:
Principal Investigator: Abdullah Seraye

Telephone: (000) 000-0000
Email: amsst98+@pitt.edu
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