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ABSTRACT

One of major gdals of this study was to examine word reading, cognitive proceésés
(syntactic, phonological, orthographic‘and memory processes) and errors (syntactic,
phonological, and spelling) among bilingual speakers of Farsi and English and to
compare their performance to native English spcakérs. The role of language experience
(with L1 and L2) with respect fo word reéding perforrnancé and the making of errors was
also examined. Participants Qere 60 bilingual Farsi speaking ESL students (age rangel9-
35). A éomparison group of 57 nat’iv‘¢ English speakers was also examined. Language
experience was estimated by measuring age on arrival to Canada, length of residence in
Canadé, and amount of Farsi materials read while residing presently in Canada.
MANOVA and follow-up ANOV As indicated that bilinguals did significantly better than
native English speakers on a phonological awareness task. This may partly be attributed

. to early training in phonics instruction from pre-school in Iran. Bilingual students had
signiﬁcantlyA lower ‘scores on an orthographic awarenéss task. This was explained by é ,
group of bilinguals Who were poor readers of English (n=16) and were not familiar with
English Roman based script. There were multivariate main effects for English reading
ability. Good readers of English had significantly higher scores on all English reading
related cognitive processes. There were multivariate main effects for Farsi reading.
ability. Follow-lip ANOV As indicated that good Farsi readers had significantly higher
scores than poof Farsi readers on all Farsi reading related cognitive processes except for
Farsi 1§ng term memory. Pratt analyses indicated that variation in English word reading

performance and phenological errors could be attributed differentially to cognitive

processes and language experience. Correlation analyses found significant relationships




11

for all cdgnitive processes in English and their counterparts in Farsi. The partialling of
lariguage experience had no si gnificant influence on the aforementioned results. These
results indicate that there is a common underlying proficiency with respéct to cogﬁitive
proce.sses across Farsi aﬁd Englisﬁ. Recommendations for future studies such as

investigations with cognitive processes in other Iranian languages are suggested.
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CHAPTER 1

Literature Review
Rationale

A fundamental objective of this study was to investigate word recognition
processes in Farsi aﬁd English in Farsi speaking bilingual speakers. This study Wés of
signiﬁcant importance to psychologists studying bilingual cognitive processes, educators
of English word reading as well as the generél public. The main interest from a
(cognitive) psychology perspective had to with the relationship of word reading to related
cognitive processes in bilingual speakers. Specifically, no research studies have
- investigated the relationships of cognitive processes and language experience: t"o‘ word
reading performance and related errors among adult F;‘irsi speaking ESL (Engiish asa
second language) students. There were five related areas that required investigation. First, .-
no studies had compared the relationships between Farsi and English word reading
processes in Farsi and English amoﬂg adult Farsi speaking bilingual students. Two
studies have investigated these processes among bilingual Farsi speaking children (Arab--
Moghaddam & Senechal, 2001; Gholamain & Ge_va, 1999), however the results of these
studies may be limited in their generalizabiiity to adult bilingual Farsi speakers becéuse
Bﬂingual children and adults are different with respect to cognitive development and
backgrouhd literacy. A second area of investigation was that of English‘phono.logical,
syntaétic and spelling errors. Although a number of excellent studies using contrastive
analysis have been able to predict certain Farsi errors in phonology and synfax (e.g.

Faghih, 1980), no studies had investigated the relative role of cognitive processes and



langu.age experience in the makiﬁg of those errors. A third area of investigatioﬁ Was adult
Farsi word reading. Results of studies that have investigated Farsi word reading among
Farsi speaking adults (e.g. Baluch & Besner, 1991; Baluch, 2000) may be questioned
since they relied exclusively on the paradigm that adult and skilled Farst word ;eading is
achieved entirely by orthographic processes. These studies did not take into account the
possiblé role of other related processes in Farsi word reading performance (e.g.
phonologicai procésses, syntactic awareness). A fourth area of inquiry pertained to Farsi
reading ability. Farsi reading ability had never been formally investigated. The Teacher
Training University of Tehran (2000) has noted that a number of Iranian educators of
English have asserted that good and poor readers of Farsi do not differ on reading related
cognitive processes. However, these assertions had never been investigated. A final
question related to that of a common underlying proficiency (Cummins & Swain, 1986)
or the idea that reading related cognitive processes are consistent across languages. With /
respect to Farsi. speaking ESL adults. A key question was whether reading related
coghitive processeg were cénsistent acro_és Farsi and English among Farsi speaking ESL |
adults. |

The second possible benefit of this research was of potential relevance to
-educators of English as a second language. Specifically, the findings of this r‘esearcl; had -
implications with respect to English reading programs designed for aduits who read Farsi.
A large proportion of students in English reading programs in British Columbia are now
of Farsi speaking origin (Bahram-Nia, 1997). The results of this investigation were useful

in suggesting more effective methods of English word reading instruction for Farsi

speakers residing in British Columbia.




The third possible benefit of this study related to the general public, specifically,
the Farsi s'peaking population of Bﬁtish Columbia. A large number of Farsi speaking
immigrants.in Bﬁtish Columbia‘are currently acceséing the college and university
systems (Amiri, 1992; Bahram-Nia, 1997). The numbers may as high as 50,000 or higher
at the time of writing. The ability to read in English is an important féctér for ESL
(English as é second language) student success (August & Hékuta, 1997).

| This study investigated those factors that affect competency in English word
reading. There were three major factors that were to be investi gated with respect to
syntactic, phonological, and spelling skills in English:

1. Languége experience and language effects. Language experience refers to the
amount of éxposure to one’s first and second language in C'anada. In this study, indicators
of language experience were length of residence in Canada (Baluch, 1996; Cummins &
Swain, 1986), age on arrival to Canada (Cummins & Swain, 1986), and amount of Farsi
reading experience in Canada (Baluch, 1996). One important linguistic phenomenon that
emerges.' as a result of the ESL student’s language experience-is language effects.
Language effects refers to the idea that syntactic, semantic, morphoilégicval‘and
phoriolo gical errc;rs in the second language (L2) are the result of transfer of first language
(L1) rules into L2 (Danesi‘ & DiPietro, 1991; James, 1980; Lado, 1957'). Contrastive
analysis. (e.g. Sridhar, 1981) can be used to investigate language effects by examining
similarities aﬁd differences between L1 and L2 with respect to phonological, grammatical
and semantic systems (Danesi & DiPietro, 1991; Fisiak, 1981).

2. Reading related cognitive processes. These are the reading related cognitive

processes contributing to difficulties that are independent of language experience (e.g.,




Carlo & Sylvéster, 1996). These difficulties are presumed to be inherent to individuais
regardless of language(s) spoken (Mithen, 1996; Pinker, 1994, 1997). Reading related
cognitive processes investigated in this study are syntactic awareness, phonqlogical |
processes, and orthographic processes, as well as working memory and long-term
memory.

3. Demographic variables.. These are factoré contributing to difficulties that are
independent of languagé experience and reading related cognitive procésses. Two
exampleé are age (Keshavarz, 1994) aﬁd education level (Mokhtari & Sheorey, 1994).

Jafarpur (1990) and Keshavarz (1994) note that these are demo graphic factors.

One of the primary goals of this study is to examine the relative roles of cognitive
processes, language. experience and effects, as well as educational history on the vé/ord
reading performance of Férsi speaking immigrants to. British Columbia. In addition, the
relative influence of the aforementioned factors on the making of syntactic, phonolo giéal
and spelling errors.was also investigated.

The remainder of this 'chapter will outline the literature oh (1) reading related
cognitive processes and the pertinent ESL research (2) the linguistic interdependence
hypothest and (3) language experience and language effects among ESL students; Each
of fhe three topics is followed by a summary of speciﬁc research questions related to this
study.

Reading Related Cognitive Processes

It is noted that cognitive processes (such as lahguage effects and demographic

variables) are distinct from measures of reading competence.. By cognitive processes we



are referring to the idea of a common underlying (cognitive) proficiency (Cummins &
Swain, 1986) that is consistent across languages. Speéiﬁcally, the cognitive processes
related to word reading are: |

1. Syntaétic awareness: Syntactic awareness refers to students’ grammatical
sensitivity or the ability to comprehend the basic syntactic aspects of language (Da
Fontoura & Siegel, 1995; Willows & Ryan, 1986). In addition, syﬁtactic awareness
allows individuals to make use of context in reading by facilitating their sensitivity to the
prédictz;bility of text (Carr, Brown, Vavrus & Evans, 1990). Syntacti.c awareness is
important for the ﬂuent‘and efficient reading of text that requires making predictions
about the words that come next in a sentence (Siegel, 1993). Better readers may be more
sensitive to syntactic information in text than less skilled readers (Bialystok &'R'yan,
1985). In addition, children with reading problems in other lénguages do experience
problems with syntax (Bentin, Deutsch, & Liberman, 1990; Da Fontoura & Siegel, 1995;
So & Siegel, 1997). One way of examining syntactic awafeness 1s by the oral cloze task
(Siegel & Ryan, 1988) which requires the participant to supply the missing word in eacﬁ
of 20 sentences orally presented. Note that syntactic awareness is differeﬁ_t aﬁd distinct
from semantic processing (Carr, Brown, vavrus, & Evans, 1990; Siegel, 1993). Semantic
éwareness 1s assessed by tasks such as the word meaning task (Siegel & So, 1997).

2. Phonological processes: Phonological awareness is the metalinguistic awareness of
the sound structure of language (Rohl & Pratt, 1595; Wagner & Torgesen, 19.87) and
refers ;[o sénsitjvity or awareness of phonemes, sylla;bles, and the phonological rules t_hat

operate them (Mann, 1998). Note that phonemic awareness is the sensitivity to the fact

that words are divisible into phoneme-sized units tMann, 1998; Troia, Roth, & Graham,




1998). Phonemic awareness is typically examined by blending and deletion tasks (Yoi)p,
1988, p.161). Note that there are different levels of difficulty associated with differenf :
kinds of phonological aw.a.reness tasks. Yopp (1988) notes that deletion tasks pose the
greatest difficulty, whereas tasks examining awareness of thymes and syllables are the
least difficult tasks of phonological awaréness (Yopp, 1988, p.169). A large amount of
variance in word reading in English can be attributed to phonological awareness (Rohl &
Pratt, 1995; Wagner, Torgesen, Laughon, Simmons, & Rashottc; 1993). Poor readefs may
‘have a core phonological deficit (Stanovich, 1988). In additiéh, there may be a sirqng'
genetic influence on deficits in phoneme awareness (Olson, Forsberg, & Wise, 1994). In
addition to phonological awarenesé, phonological coding is also a key component in the
word feadiﬂg proéess (Carr, Brown, Va-vrus & Evans, 1990). Phonological coding
involves the decoding of written symbols or graphemes intQ a sound-based
representational system or phonemes (Fox & Routh, 1976; Olson, Wise, Ji ohnéon, & .
Ring, 1997). |
3. Orthographic awareness: This process involves knowledge of the spelling
conventions of words, recogni'tion of word proberties, as well as the sequences and
typical positiohs of letters in words (Olson et al., 1994; Siegel, Share, & Geva, 1995).
There may be a relatiohship between poor orthographic skill.s and slyntactic processing in
reading (Smith, Macaruso, Shankweiler, & Crain, 19'89)-. In addition, there Ihay be a
strong genetic influence on deficits in orthographic procésses (Olson et al., 1997).
4. Working memory: ‘"The process of recoding written symbols into their soﬁnd based

representations and holding them efficiently in working memory is important to reading

(Torgesen, Wagner, & Rashotte, 1994; Wagner & Torgesen, 1987). Working memory is




important ;[o reading because the reader must recognise words while remembering what
has been read and retrieving information (i.e. grapheme-phoneme conversion r‘ules)‘ :
(Siegel, 1993). Carr, Brown, Vavrus and Evans (1990) and Siegel and Ryan (1989) note
that disabled readers have significant difﬁcultie§ with respect to wofking memory. In-
addition, Mann (1998) notes fhat poor readers do not perform as ‘well as good readers on
a wide variety of phonological short-term memory tasks. Specifically, “ poor readefs are
less able to use phonetic structure as a means of holding material in short-term memory”
(Mann, 1998, p.178). Deficits in phonological awareness may be ass'c>§iated with
problems in phonetic recoding in working memory (Brady, 1991; Brady, Mann, &
Schmidt, 1987; Mann, 1998; Mann & Liberman, 19A84; Smith et al., 1989).

5. Long term memory: Information in lqhg-tenn memory is typically stored in
interconnected semantic networks (Rumethart, 1989). In the context of reading, word-
meanings are coded in semantic ﬁetworks and retrieved through these networks (Ausubel,
1963, 1968; Fisher, 1990; Kommers, Jonassen, & Mayes, 1992; Novak, 1992, 1998). -

As noted previously, these reading related cognitive processes are considered to
be part of an underlying cognitive proficiency that is consistent across la;nguages
(Cummins & Swain, 1986). Byv“languages” we are feferring to (separate) language
structures (e.g. Farsi language structure versus English language structure). In this study,
these (phonological, syntactic and semantic) language structures are referred to as L1
(Farsi) ahd L2 (English). Although L1 and L2 have distinct language structures, both are
related to a comrﬁon underlying proficiency (Cummins & Swain, 1986). However,

instruction or training in a specified reading related cognitive process (e.g. phonological

awareness) in L1 can result in improved performance in that process. This improved




performance may then manifest itself in better than expected performance with that same
reading related cognitive process in L2. This phenorﬁenon is referred to as “transfer of L1
training” (Selinker, 1972, p.216; Sridhar, 1981, p.220) to L2. The research discussed
below will examine the relatioﬁship between reading related cognitive processes and

word reading with respect to ESL students.

Research on Reading Related Cognitive Processes and Adult ESL Students

Cognitive Processes and ESL Reading

In general, a large number of studies examinin.g English word reading in bilingual
students have focused on text reading processes without accounting for word
identification processes (Koda, 1987). However, text comprehension, as measured by
reading comprehension tésts, cannot occur without adequate knowledge of the spelling to‘
sound correspondence rules of English ;e'ading (Carlo & Sylvester, 1996; Meara, 1984).
In addition, standardized.reading comprehension tests d§ not provide insight into the

(cognitive) task demands that readers face (Tal, Siegel, & Maraun, 1994). The

. importance of word identification processes and strategies are “sometimes forgotten or

ignored by ESL researchers” (Haynes & Can, 1990, p. 377).

Researchers in ESL reading have begun to conceptualize the word reading
.process in terms of interacting cognitive components (August & Hakuta, 1997; Brown &
Haynes,' 1985; Carlo & Sylvester, 1996; Henderson, 1983; Royer, Cisero, & Carlo, 1993;
Siegel, 1993; Walker, 1983). These consist of syntactic, phoﬁological, orthographic and

memory processes. Essentially, performance on all reading related cognitive processes

are used by researchers such as Carlo and Sylvester (1996) and Siegel (1993) in the




assessment of ESL reading ability. In addition, a single index (é.‘ g., oral clnze.tésks)
cannot be used as the sole criterion of ESL English reading ability (Devine, 1987).

The 'model conceptnalizing word reading (in terms of interacting components)
holds that the process of word identification does not depend on higher-level processes
such as text integration (Perfetti, 1988; Sinatra & Royer_, 1993; Stanovich, 1990). In
addition, Bernhardt (1991) makes a distinction between word recognition and lexicon
(meaning) and notes that “second language readers may well be ai)le to recognize words
without knowing what they meain” (Bernhardt, 1991, p.79).

Arab-Moghaddam and Senechal (2001) as well as Gholaimain and Geva (1999)
are the only researchers to date who have investigated the reading prdpesses of Iranian
bilingual learners using the cognitive process paradigm. Arab-Moghaddam and Senechal
(2001) investigated the relationship between word reading and phonological and
orthographic processes in Farsi and English among bilingual Farsi speaking children
enrolled in grades 2 and 3. It was found that phonological and orthqgraphic piocessing_
skills each predicted unique variance in word reading in Farsi and English (Arab-
Mognaddam & Seneéhal, 2001). Gholamnin and Geva (1999) have found that the
perfoi’rnance of Bilingual Farsi speaking children on word recognition has significant
relationships with s‘peed of letter naming and working rnemory cognitive processes.

The cognitive processes paradigm has been used in the mvestigation nf the
réading processes of various other (non-Farsi speaking) bilingual children. ‘An example
is a study of the reading processes of Portuguese Canadian children (Da Fontoura &
Siegel, 1995). Da Fontonra and Siegel (1995) found that there was a significant

relationship between the acquisition of word reading, pseudoword reading, syntactic
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awareness, as well as working memory processes in both English and Portuguese. A-
similar study of Arab Canadian children (Abu-Rabia & Siegel, '1957) also found a
significant relationship .between word readingl, p_seﬁdoword reading, syntactic awareness
as well as working memofy processes in both English and Arabic.

However, Brown and Haynes (1985) note that the results of ESL studies dealing
with children are limited in their generalization to adults since chiidren and adult L2
readers have significant differences in cognitive development and background literacy.
In addition, the relative relationship between specific cognitive processes and reading
performance may not Be exactly the same in ESL adults as it is in ESL children (Carlo &
Sylvester, 1996). Henderson (1983) compared the Arabic word reading and English
word reading pérformance of adult’ Arab ESL stucients. The method consisted of
matching tasks involvir;g two simultaneously presented items. The items (one set in
Arabic and the other in English) were a mix of words, regular non-words, and irregular
non words. Regular non-words orthographically resembled real Arabic words. Iﬁegulm
non-words were those that had letters combined in such a way as to not orthographically
resemble any real Arabic words (Henderson, 1983). Note that the irregular Arabic .non-
words were not proﬁounceable. The task was to decide whether two simultaneously
presented items were the same of not (orthographically and phonologically). It was
found that although both orthographic and phonofogical processes are important in both
Arabic and English word réading, phoﬁological processes were more significant
(Henderson, 1983).

Jafarpur (1987) has questionéd the validity of English oral cloze procedures as a

measure related to the English reading ability of Farsi bilingual students. In a study of
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1 IO'university students, Jafarpur found insignificant correlations between a reading task
and a cloze task. However, the conclusions of the Jafarpur study can be questioned. Ih
relation to the Oral Cloze Ta_sk; it is only reported that the “the test was prepared after
much reﬁnement"’ (Jafarpur, 1987, p. 76). In addition, it must be noted that the proceduré
is not actually an oral cloze test, but a multiple c.hoice grammar test. The testing
procedure for Jafarpur’s task is different from an oral cloze type of task. Inoral cloze
tasks (e.g., Siegel & Ryan, 1988), sentences are read aloud and then the participant has to
supply the missing word. This is not what Jafarpur examined; the participants of his
étudy read the sentence and then chose their response from four multiple-choice
alternatives. Therefore, the results of Jafarpur’s study cannot be generalized to oral cloze
tasks in general.

Apart from a small number of studies (e.g. Jafarpur, 1987), no other studies have
examined the relationship of various reading related cognitive processes (i.e., syhtactic
awareness) among adult Farsi speaking ESL students. Thé only studies that have -
examined this relationship are the aforementibned studies by Gholamain and Geva (1999)
as well as Arab-Mo ghaddam and Senechal (2001) with bilingual Farsi speaking children.

Factors Accounting for Variance in L2 Word Reading

Carlo and Sylveste_r (1990) have noted the importance of inyestigating the
variance in English word reading scores that can be attributed to various factors such as
cognitive procesées among ESL students. However, few ESL studies have investigated
this question. | |

Haynes and Carr (1.990) investigated the amount of variance in the reading scores

of Taiwanese EFL (English as a foreign language) students accounted for by ortliographic
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and phonological processing, vocabulary knowledge, and listening co_mprehensioﬁ. Théy
fvoundk that orthographic and phonological processes accounted for a significant
proportion of the variahce in reading scores. Brown (1990) investigated the amount of
variance in reading scores of ESL students accounted for by phonological (decoding and

. awareness) and oral cloze tasks. In general, tasks measuring reading related cognitive
processes accounted for over 49% of the variation in engineering reading performance.
However, the design of .the phonological tasks in the Brown study is unclear. The main
issue is that of content validity - that is, whether the phonological tasks adequately
represented the dqméin of phonological processes (Crocker & Algina, 1986). In addition,
neither Brown (1990) nor Haynes and Carr (1990) attempted to explain the other sources
of variation in ESL word read'ing such as language effects or past education le}{cl.
Finally, it must be noted that no studif':s have investigated the proportion of variance in
word reading scores accounted for by the reading related cognitive processes of adult
Farsi ESL students.

Word Recognition Strategies in L2

There is broad agreement that readers of English use both phonological and
orthographicvprocesses in .English reading (Olson et al., 1994; Seidenberg, Waters, &
Bamnes, 1984). A number of researchers maintain that ESL students transfer their L1
reading strategies to L2 (English) reading strategies (e.g., Brown & Haynes, 1985;
_Zuckemick, 1996), however, this assumption is challenged (e.g., Meara, Coltheart, &
Masterson, 1985).

A factor that may influence word reading in English or othér languages (e.g.,

Farsi) is the orthography of the script in question (Bentin, Bargai, & Katz, 1984). The
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orthography of a script is defined by fhe linguistics literature (Fromkin & Rodman, 1983;
Jahani, 1989; Keshavarz, 1994) as the spelling conventions and rules of the written
language. Koda (1.987) and Carlo and Sylvgster (1996) note that three major orthographic '
systems are presently used in the expression of written language. The first system is
10ng graphy in which “one grapheme generally represents the meaning of one whole word
or morpheme” (Koda, 1987, p. 128). This is typical of the Chinese‘script or the Japanese
Kanji script (Caflo'& Sylvester, 1996; Koda, 1987). The second syétem ié syllabary in
which “written characters represent speech syllables” (Carlo & Sylvester, 1996, p.6).
Japanese Hiragana and Katakana are ex.arnples of syllabaries (Koda, 179'87). The third
system is alphabetic (Carlo & Sylvester, 1996; Fromkin & Rodman, 1983; Koda, 1987).
Alphabetic writing systems are those in which “‘each Symbol represents one phoneme”
(Fromkin & Rodman, 1983, p.148). Examples of alphabetic v;/riting.systems are the
English Roman based alphabet (Fromkin & Rodman, 1983) or the Farsi Arabic based
alphabet (Baluch, 2000). Note that there is é distinction between scripts and Wﬁting
systems. Although Farsi script is based on Arabic (different from the English Roman
alphabet), its writing systefn is alphabetic (like Englishj.

The origins of the Roman aiphabet may be delineated as follows. Majority of

linguistics scholars assert that the Roman alphabet is derived from the Greek alphabet

(Fr_omkin & Rodman, 1983). The Greek alphabet was introduced to the pre-Latin people

of Italy, known as the Etruscans, who in turn introduced it to the Romans (Fernandez- -
Armesto, 1994). The Greek alphabet began to be modified into the Roman alphabet by

approximately 500 BC (Parker, 1993). The Roman Empire spread this script to the éntire

area of Western Europe up to and including Iberia (Spain), the British Isles, as well as
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Dacia (present day Romania).

Although Farsi is an Indo-European language unrelated to Arabic (Mallory,-
1989), written Farsi is based on a modified version of the Arabic script (Jahani, 1989;
Léntz, 1937; Oranskij, 1975, 1977). The Arabic and Phoenician alphabets, along with
several other alphabets such as Hebrew and Aramaic, are based on an early model called
the Ndﬁh Semitic (McEvedy, 1967, Parker, 1993).' Arabic belongs to the group of
Semitic alphabeﬁcal scripts in which mainly the consonants are represented in writing,
while the markings of vowels (using diacritics) is optional (Arberry, 1953; Parker, 1993;
McEvedy, 1967). The North Arabic script was established in north-eastern Arabia and
flourished in the 5th céntury among the Arabian tribes who inhabited Hirah and Anbar. It
spread to Hijaz in western Arabia, and its use was popularized among the aﬁstocracy of
Quraysh, the tribe of the Prophet Mohammed (Arberry, 1953; Parker, 1993). Frorh its
early examples of the 5th and 6th century A.D., the Arabic alphabet developed rapidly
after the rise and spread of Islam in the 7th century. Arabic script spread with the advance
of Islam into non-Arab Sassanian Pgrsia, Byzantine territories (Syria, Egypt, etc.) as well |
as Spain (Arberry, 1963; parker, 1993). Arabic script is used by many non-Arab countries
such as Iraﬁ, Afghanis'tan and Pakistan (Jahani, 1989). -

With the spread of Islam into non-Arab Persia, the Arabic, alphabet was 'adapvted
by the Hanians for writing Farsi (Khanlari, 1979). The Arabic alphabet has twenty-eight
letters, however Farsi has thirty-tWo (Baluch & Shahidi, 1991; Khanlari, 1979). This is
because four letters were added to the original twenty-eight from Arabic. These were
letters representing phonemes that do ﬁcjt exist in Arabic: /p/, Ich/, /zh/, and /g/. Anofhef

feature of Farsi script is that it h;is four graphemes representing /z/, three representing /s/,
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two representing /t/ and two representing /gh/ (F orozanfar, 1979). This is because many
of the original Arabic letters corresponding to these sounds represent distinct sounds in
Afabic, which do not exist in Farsi (Khanlari, ‘1979). These redundant grap‘hemes have
remained in the Farsi alphabef, partly due to theological and religious reasons 3
(Forozanfar, 1979). 'The shape of Arabic ba‘sed letters (Farsi script) change 'according to
their position in the beginning, middle or end of the word (Forozanfar, 1979; Khanlari,
1979). Unlike the Roman alphabet, Arabic based Farsi script writing goe‘s from right to
left (Khanlari, 1979). Farsi script contains three long vowels, while diacritics can be

~ added to indicate short vowels (Baluch & Besner, 1991). In written Farsi, the spelling to
sound correspondences are always consistent, however, only some of the words include
vowels as a fixed part of their spelling. These are transparént Farsi words (Baluch &
Shahidi, 1991). In other Farsi words, vowels are not specified in the spelling. These are
opaque Farsi words (Baluch & B'esner,' 1991). Vowelé are represented by slashes
(diacretics) for beginning readers only. Diacretics are eliminated from words in regular
téxt. As a result, only consonants appear in opaque Farsi \‘Jvords.

- An important distinction that can be madé With respect to alphabetic writing
systems (e.g. English Roman alphabet and Farsi Arabic based alphabet) is that between
shallow and deep orthographic scripts. A shallow orthography is a spelling system in
which the “phonemes (sounds) of a spoken erd are represented by the graphemes'
(letters) in a direct and unequivocal manner” (Frost, Katz, & Bentin, 1987, p.104). In

contrast, a deep orthography is a spelling system in wﬁich the “relation of spelling to
sound is more opaqué” (Frost, Katz, & Bentin, 1987, p.104). This means that the séme

letter rriay represent different phonemes in different contexts (Frost, Katz, & Bentin,
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1987). In addition, different letters may represent the same phoneme (Baluch & Besner,
1991). The English Roman alphabet is considered to be a deep orthégraphy (Arab-
Moghaddam & Senéchal, 2001; Fiomkin & Rodman, 1983; Frost, Katz, & Bentin, 1987).
More speciﬁcélly, English is a script that is both polyphonic and polygraphic (Arab-
Moghaddam & Senechal, 2001). It is poiyphonic in that its graphemes can represent more
thain one phoneme (e.g. /i/ in m/i/nt vs. p/i/nt). The polygTaphic_nature«of English is due
to the fact that some phonemes can be represented by different pho‘nemes (e.g. /f/ in
/f/arm vs. /ph/armacy). These characteristics have led researchers such as Fromkin and
Rodman (1983) to note that the Roman alphabet is not well suited to writing quds in
English. Fromkin and Rodman (1983) cite the movement of “spelling reformers”
(Firomkin & Rodman, 1983, p. 52) such as George Bernard Shaw who have wanted to
revise the alphabet so that one letter would correspond to one sound, and one sound to
'one letter, thus simplifying the spelling process.
. An important study investigating the relationship between L1 script and patterns
~of English reading involved Spanish,l Arabic, and Japanese ESL students (Brown &
Haynes, 1985). Spanish and Engiish share a commori alphabet and similar orthographic
systems. Arabic iﬂvriting, like English, is alphabetic, but iis grapheme system is different,
short vowels are omitted, and it is read from right to left. Japanese script is composed of
both logographic and syllabic characters. Differerit writing systems in L1 were
hypothesized to be relatedbto English word reading strategies in different ways. Two
tasks were iised. The first task enabled the researchers to observe the reaction times of

the ESL students with respect to reading pairs of words and pseudowords shown on a

computer screen. If performance on pseudowords was substéntially slower than
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performance on words, it was inferred that spelling to sound translation skill was not
fluent. Note that each member of a pseudoword-real word pair were the same length.
The second task enabled the researchers to observe the reaction times of the ESL students.
.With respect to reading pairs of pseudowords and non—alphabetie shapes. These non-
alphabetic shapes were first taught to the participants before the study (Brown & Haynes,
1985). If performance on reading of the pairs Was similar, then it was inferred that sight

. word knev_vledge was fluent and efficient.

In the first task (word — pseudoword), Japanese students performed more poorly
than Both Spanish and Arabic speaking students. Spanish students did better than_AraBic
studenfs. In the seeond task (pseudoword — non alphabetic), Japanese students
outperformed both Spanish and Arabic students. Spenish and Arabic students showed no
significant diffefences in this task. The results of this study are interpreted as showing -
that Japanese students are more likely to ﬁse sight word knowledge, rather than spelling
to sound knowledge, in their reading. In contrast, both Spanish and Arabic students seem
to rely on spelling to sound correspondenee rules in their readihg. The relative superier
performance of the Spanish ESL students in comparison to their Arabic counterparts is
'attributeci to Spanish students’ familiarity with Latin script (Brown & Haynes, 1985).

Zuckemick (1996) compared the English word decoding strategies of native
English speakers and Finnish ESL speakers. Both groups were highlly proficient in -
spoken and written English'. Finni>sh, like Spanish (Suarez & Meara, 1989), Serbo-
Croaﬁan (Feldman, 1987), many Farsi words (Baluch, 1993), and mahy English words

(Baluch & Besner, 1991) has a highly regular, orthographically shallow alphabetic

! The Finns of this study were advanced EFL (English as a foreign language) speakers Most of the Finns
taught English at universities in Finland.
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system. Finns recognize and read the majority of Finnisﬁ words by spelling to sound
correspondence rules (Zuckernick, 1996). It was hypothesized that the Finns would
transfer their L1 decoding strategies when reading English pseudowords. Native English
speakers were expected to usé phonological processes in pseudoword reading. Finns’
and native English speakers’ performance was compared on the réading of real words and
pseudowords.

The results indicated that native English speakers mainly use spelling to sound
correspondence rules in the reading of pseudov?ords.l These results are in concordance
with the research literature indicating a significant role for pﬁonological processes in
- word reading of adult ﬁative English speakers (Frost, Katz, & Bentin, 1987); However,
many native English speakers reported that they simultaneously tried to find real English
words that had orthographic similarity with the pseudéword and unfamiliar word items.
For example, the pseudoword item “vove” would be associated with “drove.” The Finns
also used spelling to sound correspondence rules in English word decoding, but they used
the orthographic strategy differently. The orthographic strategy Wéuld be uéed only
when words and pseudowords were difficult to decode. There were also differences in
the way the orthographic strategy was-applied. Native qulish speakers tended to focﬁs
on the last segment of each pseudoword whereas bilingual Finns would focus on the
initial segment. Zuckernick (1996) attributes this finding to differences in processing
strategies between Finns and natilve English speakers and offers the following
explanations. Finns would focus on the initial segment of the word in order to first
| att'emp\t to‘ph_onologicaliy decode it; if this proved to be difﬁéult (as with difficult words

or pseudowords), then that (initial) segment would be used to find analogous real words
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(Zuckernick, 1996). In response to difficult words and pseudowords, native English
speakers would first attempt to find analogous feal words, and this may explain why they
focused on. the last segment (Zuckernick, 1996). In summary, Zuckemick hypothesizes
that since Finns always use phonological decoding strategies, they always focus on the
initial segment of the word; in the case of difficult words and pseudowords, native
English speakers focus bn the last segment beéause they are attempting to find an
analogous real word.

| A significant aspect of this study is that EFL students with above average English
skills may use different processing strategies than proficient native English speakers. -
Zuckernick’s findings .indic'ate that Finnish students seem to adapt their existing skills to
that of Eﬁglish reading. | It may be that the Finns recognized that English has an irreguiar
orthography, and recognized the need to use orthographic strategies as well as spelling to
sound correspondence rules to read pseudowords.

Researchers in ESL'Word identification processes are interested in whether or not

ESL readers apply the reading strategies of L1 (e.g., Farsi) to L2 (e.g., English) reading
(’Carlo & Sylvester, 1996). It is not clear whether ESL students would use the same
reading strategies in L1 and L2. There are two p'ossibiliti.es. “First, ESL students (i.e., .
~ Farsi speakers) may transfer their Farsi word identification strategies to English. Kodav
(1987) has hypothesized that “strategies developed in L1 reading are transferred to LZ
reading ““ (p. 134). This would impl)./ that Farsiv word reading strategy has an influence on
English word reading strategy.

A second possibility is that all ESL students will adopt a new reading' strategy in

English because of the demands of English script (Meara et al., 1985). This would mean
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that reading skills do not simply transfer from L1 (i.e., Farsi) to L2 (i.e., English). ESL-
students would adapt to the new script and develop strategies to deal with the way print to

sound is processed in English (Besner, 1987).

Word Recognition Strategiés inL]

One of the most important aspéc_ts of research in ESL English word reading |
processes is the awareness of how ESL students read words in their native language.
Koda (1987) has probosed that different cognitive strategies are involved in the word
recognition processeé of different orthographic systems. A number éf studies have
attempted to invesﬁgate the relationship of phonological and orthographic processes to
word reading in Farsi, Hebrew, and Serbo-Croatian. Hebrew script shares characteristics
with Farsi and Arabic based script by its use of diacfetics to represent vowels (Baluch &
Besner, 1991).' Serbo-Croatian shares many linguistic (e. g phonoiogy) features with
Farsi (Gamkrelidze & Ivanov, 1990; Mallory, 1989). |

The orthographic depth hypothesis maintains that scripts in which the spelling to
sound conespondeﬁces are consistent (transparent) are recognized by using a
phonological code prior to access (Baluch, 1993; Besner, 1987). It must be noted
however, that this is also true for Scripts in which spelling to soﬁnd correspondences are
inconsistent. Essentially, the orthographic depth hypothesis states the importance of
using spelling to sqund rules for word decoding. The universal hypothesis is the theory
that all scripts are recognized by using visual orthographic information in order to access

| the mental lexicon (Baluch, 2000; Besner, 1987). The dual route theory is the hypothesis

that both phonological and orthographic routes are involved in word recognition (Baron

& Strawson, 1976; Coltheart, 1978; Forster & Chambers, 1973; Meyer, Schvanevelt, &
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Ruddy; 1975). In this theory, two independent routes of word reco gnition are available; a
phonological route and an orthographic route. Thore are a number of important studies
that have attempted to'investigate. the relative roles of orthographic and phonological
processes in L1 word reading. |

Baluch (1993)’ Baluch and Besner (1991) and Baluch and Shahidi (1991) have
investigated the processes of Farsi word reading. All of these studies (e.g., Baluch' &
Besner, 1991) used the technique of measuring the speed and accuracy of Farsi word and
pseudoword naming. The words appeared in the cen_tér ofa compﬁter screen. The
recording devices measured the time elapsed between the moment the Word-or
pseudoword appeared and the moment it was named.

- Baluch (1993) claims that since Farsi contains both opaque and transparent words,
one is able to test the validity of the orthographic depth versus the universal hypothesis
by reaction time studies. The basis of this claim is not conceptually clear; Baluch (1993)
and Baluch and Besner (1991) base this reasoning on the oremise that “Persian (Farsi)
script allows us to assess the effects of phonological transparency Within a script”
(Baluch & Besner, 1991, p. 645). As a result, one does not have to compare different
languages with different scribts 'in order to examine the validity of the orthographic depth
hypothesis (Baluch, 1993, 2000). Baluch (1993) notes that a major problem with the
aforementioned procedure is that “inferences concerning psychological processes of
visual word recognition are drawn by data across orthographies” (Baluch, 1993, Ap. 22).
Therefore, it would be difficult to tell whether differences in visual word recognition

across orthographies are truly the result of orthographic transparency or from a host of
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other differences that may exist between di.fferent orthographic scripts (Baluch, 1993, .
2000). |

The results of the Farsi word readiﬁg studies (e.g., Baluch, 1993) indicate that for
higher frequency words, the reaction times were as fast for both opaque and transparent
Farsi words. However, reaction times to lower frequency transparent words were faster
than mafched opaqué words. Baluch (1993) states that this difference in reaction times 1s
an indication that Farsi word reading is achieved entirely by orthographic recognition,
without the implicaﬁon of any phonological processes. Baluch (2000):_ claims that the
universal hypothesis is supported at the ef{pense of the orthographic depth hypothesis
since “transparency of a (Farsi) word’s spelling is not crucial in a lexical decision task...”
(Baluch; 1993, p. 26). The conclusions of these studies also lead to the claim that English
word reading (both native speakers and all bilingual ESL students) is also achiev.ed
primarily by the orthographic route (Baluch & Besner, 1991). It is interesting to note that
a very similar study by Mason (1978) inves‘tigating the reading processes of college level
native English speakers also concludéd that only orthographic processes were relevant to
English word reading.

The conclusions of tﬁe‘ Farsi reaction time studies (e.g., Baluch & Shahidi, 1991)
may not be warranted for the following reasons. The delay in reactioﬁ times between low
frequency transparent and opaque words may have as much to do with phonological
decoding processes as they do with orthographic matching. No methodoloéy,
instruments or statistical analyses in any of these studjes (e.g., Baluch & Besner, 1991)
investigated the differential role of phonological and orthographic processes in Farsi

reading performance. Another important point is that there is evidence that reaction time
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studies to words can be manipulated to reveal orthogrephic effects only, by using word
frequency as a factor (Hudson & Bergman, 1985). This was found in a study with Dutch
college studenfs who read Dutch words (Hudson & Bergman, 1985). Note that Dutch is a
language in which there is a high degree of correspondence between letters and sounds
(Hudson & Bergman, 1985). In addition, the findings of the aforementioned Henderson
study (1983) with Arab ESL students have found both phonological and orthographic
‘processes to be important to Arabic word reading: Arabic and Farsi use similar scripts.
Baluch (personal communication, January 22, 2000) dismisses the Henderson (1983)
ﬁﬁdings on the basis that no timing mechanisms were used to measufe reaction times in

~ lexical decision making tasks.

Word and pseudov;ord reading has been investigated and'eompared across
languages (English, Serbo-Cro_atian and Hebre§v) by using feaction time methods (Frost
et al., 1987). The reaction time results of these‘stu'dies support the orthographjc depth
hypothesis. Hebrew seems to require the greatest amount of ortho graphic processing.
One reason for this may be that vowels are not represented in regular Hebrew text (Frost

et al., 1987). Note that all Hebrew vowels are represeﬁted by dots (diacretics) for
beginning readers oﬁly (Bentin et al., 1984). Diacretics are eliminated from wofds in
regular text (Bentin et al., ‘1984). As a result, only consonants appear in Hebrew words
(Bentin et al., 1984). In Hebrew (like Farsi), co_nsonantsAare always pronounced the seme
(Baluch & Shahidi; 1991). Serbe-Croat, with a very shallow orthographic system, seems
teb use orfhographic processes least, by relying mainly on ehonological processes.

English seems to lie in between Hebrew and Serbo-Croat; although orthographic

processes are important, phonological processes play an important part in English word
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reading. In essence, English réading may be using a dual route model of processing, with
less emphasis on orthographic processes than Hebrew (Frost et al., 1987). In conclusion,
different writing systems may result in different strategieé of reading (Koda, 1987).
However,_ the notiqn of ortho gréphic depth determining the amount of phonological usage
may not be as clear cut as indicated by the orthographic depth hypothesis. So and Siegel
(1997) have found word recognition in Chinese to be hi ghiy correlated with phonological
processes. This suggests that even readers of non-alphabetic languages such as Chinese
seem to use phonolo gicai encoding for word recognition. This finding is .particularly
interesting since the participants of this study Were grade 1-4 childrén from Hong Kong.
Hong‘Kong children do not receive any formal training in Chinese with respect to any
type of v‘phonemic ahalysis. Specifically, the Pinyin system, which is a Romanized
alphabetic form of Chinese characters (Hudson-Ross & Dong, 1990) is not taught in
Hong Kong as it is in mainland China (Killingley, 1998). Essentially; the findings of So
- and Siegel ( 19.9"7)-cannot.be attribu.te_d to any practice effects with a formal alphabetic
system of instruction. |

It is evident that the cited studies in L1 reading have provided conflicting results.
Farsi word reading is said to be achieved mainly by orthographic processes (e.g., Baluch, -
1993), whereas a number of other studies cite the importance of orthographic depth (i.e.,
amount of spelling to sound correspondence) (e.g., Frost et al. 1987) and phonological ‘
‘processes (e. g.,.Henderson, 1983). ’.

Reading Ability Comparisons

Conner (1987) has suggested a relationship between reading ability of ESL

students and their proficiency in reading related cogniﬁve processes. Specifically,
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reading ability comparisons (i.e., good versus poor readers) can help identify between
group differences with r.espect to ieading reiated cognitive processes (Anderson, 1991;
Henderson, 1983). Devine (1987) hypothésizes that the English reading ability of ESL
students is related to their overall cognitive and language proficiency.

A limited number of studies with adult ESL students have compared good and
poor readers. Henderson (1983) compared Arab ESL uhiversity students with respect to
English reading ability (good versii's poor). The data indicated that “moie effective
readers use a phonblogical coding stratégy” (Henderscin, 1983, p.’ 118). It was cqncluded
that greater use (if'phonolo gical coding was associatéd with superior word reading
performance (Henderson, 1983). Mokhtari and Sheorey (1994) examined the differences
between good and poor adult ESL readers of English with respect to their perceptions of
reading problems in English (reading speed, vocabulary, cognitive processes). They.did

- not specify the first language of the students, Who weie only identified as “international
students” (Mokhtari & Sheorey, 1994, p. 50). Two groups of students (graduate and
undergraduate) were examined. Low English proficiency. ESL studenis (poor readers of
English) reported that a lack of adequate vocabulary was the main weakness in their
- reading skills. Higli proficiency studeiits (goqd readers of English) reported no consistent
weakness. There were differences between graduate and undergraduate students.
Graduate students (high or low proﬁciency) reported that a lack of adequate reading
speed was their main source of difficulty. Undergraduate students did not report reading
speed as being ielevant to their reading performance. However, the mosi interesting

finding was that “students in both the high and low proficiency groups indicated that they

would like to. improve their word reading skills” (Mokhtari & Sheorey, 1994, p. 58).
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Although Mokhtari and Sheorey (1994) do not further elaborate this finding, it may be
assumed that the “skill” implicates both phonological coding and orthographic awareness
in English.

No studies have investigated fhe relationship between reading ability and reading
related cognitive processes among Farsi ESL studénts. However, as noted by the Teacher -
| Training Univérsity of Tehran (2000), the assertion has been made by a small number of

researchers thét Farsi reading ability is unrelated to Farsi reading relafed cogni;ive
processes.l By implication, Farsi speaking students’ English reading ability would be
unrelated to their reading related cognitive processés. Speciﬁcally, good and poor readers
of Farsi would not differ on co gnitive tasks measuring skiils such as syntactic,
phonological or ortho graphic processes. This assumption has neither been investigated
nor challehged in the ESL literature. Carr (1981) and Carr and ’Levy (1990) have noted
‘that differencg:s in reading ability can be linked to vworking. ‘memory, orthographic
awareness, syntactic processes, and phonoiogical processes. Differences have been
found between good and poor readers on various cognitive processing tasks examining
phonological procésses (Manﬁ, 1998; Olson, Kliegl, Davidson, & Foltz, 1984; Wagner &
Torgesen, 1987), syntactic awéreness (Carr & Levy, 1990; Siegel, 1993), orthographic
éwareness (Olson et al., 1984; Sieggl, Share and Geva, 1985), and phono_logiceil recoding
in working memory (Rai)ala & Brady, 1990). Reading ability differences have been |
found to be related to cognitive processes across languages as diverse and different as

Portuguese (Da Fontoura & Siegel, 1995), Arabic (Henderson, 1983), and Chinese (So &

Siegel, 1997).
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Language Category Comparisons

Another type of betweén group éomparisons in ESL studies is that between
bilingual and native English speakers (e.g., Frost et al., 1987). With respect to
bilingualism studies, Douglas ( 1981) has noted that a u_seful measure is the comparison of
bilingual students’ proficiency with that of their native speaking counterparts. Huestis
and Fagan (1992) have noted that the main value of comparing the performance of ESL

students to that of a .“benchmark native English speaking groﬁp” (Huestis & Fagan, 1992,
| p. 230) is that it allows for comparisons with respect to reading related cognitivé |
processes. |

Many of these between lanéuége comparisons have beéﬁ made with respect to
performance variables such as reading scores and /or errors (e.g., Zuckernick, 1996).
However, it must be noted no studies have compared the reading related cognitive

processes of Farsi adult ESL students with native English speakers.

Suggestions and Predictions for Research on the Reading Related Cognitive Processes of

Farst Adult ESL Students

The suggestions and predictions of this section form the basis of a number of the
research questions of this study. With respect to the reading related cognitive processes

“of Farsi Adult ESL students, four areas were investigated.

Variance in English Word Reading
A large proportion of the variance in English word reading by bilingual students
may be attributed to reading related cognitive processes. However, other factors such as

language experience and demographic factors (e.g., education level) may also attribute
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for a proportion of the varianée in English word reading. One prediction with Farsi
speaking ESL students was that the major sourée of variation in English word reading
would be éccounted for by reading Arelated cognitive processes. However, past research
(e.g., Brown, 1990) has failed to také int’o account the role of language experience. For
example, length of residence has been found to account for a significant proportion of
variance in ESL students (Cummins, Swain, Nakajima, Handscombe, Green, & Tran,
1984). It was predicted that a significant préportion of the vaﬁance in ‘English word

reading could also be attributed to language experience.

Relationship of Cognitive Processes to Word Reading Performance

‘the question asked here is how important are syntactic, phonological,
orthographic and memory processes to Word reading in both English and Farsi. Thére is
lack of agreement in the literature as to which 6f these processes are important ih Farsi
and English word reading with respect to Farsi ESL students. Baluch ahd Besner (1991)
claim that no significant relationship exists between phonological processes in general -
and reading in Farsi or English. In addition, it has been claimed that Farsi speakers rely
exclusively on 'orthogr.aphic routes of processing when reading Farsi or English words
(Baluch, 2000). It was predicted that significant relationships would be found between
phonological processes (awareness and codingj and reading (in Farsi and.English). Many
studies have found a significant relationship between reading and phonological processes
in English speakers (e.g., Olson et al., 1984) and bilingual speakers (e. g., Da Fontoura &
Siegel, 1995; Henderson, 1983). In relation to this_ area of investigation, we were also
interested in knowing whether the pattern of relationships between reading and reading

related cognitive processes were the same in both Farsi and English. Essentially, we
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were interested in knowing whether processing strategies were similar across L1 (Farsi)
and L2 (English).

Reading Ability and ESL Students

A fundamental question was whether the defining characteristic difference

| between good and poor readers of English was d‘ue to differences in performance on
reading related cognitive processes. The same question could apply to Farsi reading: is
the major characteristic difference between good and poor readers of Farsi defined by
performance on tasks that measure Farsi reading related cognitive processes?

It was predicted that good Farsi readers would outperform poor Farsi readers in
all categories of Farsi reading related cognitive tasks. The same relationship was
expected for Farsi students’ English reading ability and reading related co gnitive
processes. This was based on the aforementioned literature indicating that reading ability
differences are related to (reading related) cognitive processing differenc;es within
languages. -

Language Category Comparisons

A fourth area of investigation was to examine reading related cognitive processes
among bili‘ngual adult speakers of both Farsi and English and to compare their
performance to that of native English speakers. Between language comparisons however,
were not expected to show any differences with respect to reading related cognitive
processés. This is because these pfocesses are consistent across languages (Mithen,
1996; Pinker, 1994, 1997). In his argument for a universal “language instinct” (Pinker,
1994, p. 19), Pinker examines neurological researcﬁ with respect to the linguistic

processes of children and adult stroke victims, and concludes that “I would expect the
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basic design of language, from syntax to phohological rules and vocabulary structure, to

be uniform across the (human) species” (Pinker, 1994, p. 328-329).
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Linguistic Interdependenée Hypothesis -

An important area of ESL research has to do with the interrelationshjpx of
cognitive skills across L1 and L2. The linguistic interdependence hypothesis states that
individuals use the same set of processing strengths and weaknesses in both their first
language (L1) and second language (L2) (Cummins, 1979; Cummins et al., 1984;
Cummins & Swain, 1986; Royer & Carlo, 1991). In word reading, this wo}uld involve
cognitive pr§cesses that would be “relatively immune to language shape or structure”
(Hodes, 1981, p. 27). As aresult, a deficit in L1 would be the same deficit in L2
(Cummins & Swain, 1986). For example, poor reading performance in L1 wouid be
matched by poor reading performance in LZ (Devine, 1987; Haddad, 1981). Pinker
(1994, 1997) and Mithen (1996) have noted that general cognitive processes (suéh'as ‘
phonological or memory processes) involved in reading and writing are consistent across
languages for all age groups.

Cummins and Swain (1986) note that two models of ESL proficiency have been
proposed. The first model known as SUP (Separate Underlying Proficiency) states that
L1 proficiency is separate from L2 (e.g., Clarke, 1980). Pérformance inL1 and L2 are
due to separate (cognitive) processes. The second model known as CUP (Common
Underlying Proficiency) states that aspects of bilingual proficiency in L1 and L2 are
common or interdependent across L1 and L2. Experience with either L1 and L2 can help
promote the development of proficiency underlying both languages. Surface fea.tures of

L1 and L2 are those that have become relatively automated (less cognitively demanding).

In essence, L1 and L2 cognitive proficiency are interdependent as a result of the fact that
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both are manifestations of the same underlying cognitive proficiency (Cuxﬁmins, et al.,
1984; Cumfnins & Swain, 1986). | |

Finally, Cummins (1 984) makes a distinction between basic interpersonal
communicative skills (BICS) and cognitive academic language proficiency (CALP).
This theoretical framework is based on the findings of studies by Cummins (1979, 1981),
and Skutnabb-Kangas and Toukomaa (1976). Essentially, younger immigrant students
have been found to converse in peer-appropriate wéys in everyday face to face situatiohé
(in both L1 and L2) despife literacy skills that were significantly below age-appropriate
levelé (.Cummins, 1978, 1979, 1981; Skutnabb-Kangas & Toukomaa, 1976).

The literacy skills measured were primarily reading skills (e.g., Cummins., 1979, p. 233).
The reading skills of immigrant children were compared to similarly aged native English
speaking children. Skutnabb-Kangas and Toukomaa (1976) did the same with respect to
Finnish immigrant children attending Swedish mainstream schools. However, the
Finnish students were alsp investigated with respect to their grade and age level
achievemeﬁt in “c;nceptual operations connected With mathematics ... biology,
chemistry, and physics” (Skutnabb-Kangas & Toukomaa, 1976, p. 69).

Essentially, a distinction has been made between the elements of “surface
fluency” (Cummins, 1984, p. .25) and more cognitively-related aSpects of language
proficiency. Basic intérpersonal communicative' skills (BICS) refers to the notion of
surface fluency, or the superficially fluent communication skills required for L2 face to
face communication (Cummins‘& S§vain, 1986; Royer & Carlo, 1991). This is not be
categorized with L2 (English) cognitive academic skills (Cummins, 1984). The language

skills needed for L2 face-to-face communication (BICS) are different than performance
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required for L2 cognitive and academic tasks (CALP). Cummins and Swain (1986) note
that English communicative skills are considerably better developed than academic
language skills among ﬁany ESL students. For younger students (e.g., age on arrival
being below 11 years of age), elenients such as pronunciation are one of the least
cognitively demanding aspects of L_l‘and L2- proficiency. Educators have often assumed
that ESL students’ L2 face to face commuriication 1s no different than their performance
on an L2 cognitive/academic task (Cummins, 1984). Cognitive academic language
proficiency (CALP) refers to the ESL student’s cohceptual and linguistic knowledge.
Cognitive academic language proficiency in L1 and LZ 1s seen as a manifestation of one

common underlying proficiency (Cummins & Swain, 1986; Royer & Carlo, 1991).

" Research on the Linguistic Interdependence Hypothesis

Common Underlving Proficiency

Gholamain and Geva's study (1999) of reading in bilingual Farsi speaking
children seem; to provide support for the linguistic interdependence hypothésis.
Gholamain and Geva (1999) investigated the basic cognitive skills in Farsi and English
reading skills among bilingual Farsi ESL children. A significant relationship between
students' language and cognitive skills wés found in both Farsi and.English (Gholamain
& Geva, 1999). The skills e*amined were pseudoword decoding, working memory, and
speed of letter naming tasks (Gholamain & Geva, 1999). No studies have investigated

the role of reading related cognitive processes in English language acquisition among

adult Farsi speaking ESL students.
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In additioﬁ to the study of Gholamain and Geva (1999), studies lending support ~
fof the linguistié interdep'endence hypothesis ha\}e also been conducted with bilingual
children in various other languageé. One example is a study on Arab-Canadian children
(Abu-Rabia & Siegel, 1997), which examined the relationship between reading, |
phonological, syntactic, and working memory processes in Arabic and English among
A_rab-Cahadian children. There were significant relationships' between English and
~ Arabic phonological, orthographic, and working memory skills (Abu-Rabia .& Siegel,

1997). Similar results Wére found with Berber and Arabic ‘speaking children in Morocco
(Wagner, Spratt, & Ezzaki, 1989), bilingual Portuguese Canadian children (Da Fontoura
& Siegel, 1995), sixth grade Hispanic students in the US (Royer & Carlo, 1991), sixth
through eighth grade level Polish and other ESL students in Canada (Huestis & Fagan,
1992). These studies suggest that there is a relationship between the reading skills in
both the first .and second languages. In essence, bilingual éhildren with réading problems
in their first language are more likely to exhibit difficulties in their second language.

In addition to bilingual Arab children, a study with adult university level Arabic
ESL students (Henderson, 1983) has found tentative support for the interdependence of
reading related cognitive skills across languages. Henderson found strong positive
_ coﬁelations in English and Arabic on cloze and pseudoword reading tasks. In addition,

he foﬁnd a stroﬁg positive correlation between an index termed as “reéding rate”

(Henderson, 1983, p. 94) in English and Arabic. ’fhe index of reading rate was calculated
- by recording thé number of words read per minute in a passage. Henderson concludes

that “a high level Qf proficiency in reading one’s own natiye language can be a valuable

“asset in developing reading skills in a new language” (p. 120). However, no studies have
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examined the interdependence hypothesis among adult Farsi speaking ESL students or
other adult ESL students in general.

Bilingual Education Programs

Cummins and Swain (1986) report on a number of bilingual education programs
dealing with bilingual Ukrainian, Punjabi, and Spanish children. In general, these
‘children were significantly better at identifying ambiguities in English sentence structure
than their counterparts who only spoke English. What is interesting is that these |
“bilingual children” also develop an appreciation for and knowledge about their own
(e.g., Ukrainian) culture; No‘te that in thesé programs, the pre-dominant lan.guage of
instruction is initially in the first language (e.g., Spanish), however‘ English language
instruction is gradually increased (Cummins & Swain, 1986). However, some programs
may introduce English at an earlier stage (e.g., an English-Ukrainian program in
Edmonton, Alberta introduced English after Kindergarteh) and some programs at a later
stage (e.g., San Diego City School Spanish-Engiish program intrbduced English from
grade three). In addition, using the first language (e.g., Punjabi) as _an. initial medium of
instruction has no detrimental consequences for English language dévelopment. For
example, Hispanic children’s aéhievement in English ultimately met and exceeded
English-language norms at grade levels according to thé 1982 San Diego City School’s
Spanish-English program (as cited by Cummins & Swain, 1986). This project observed
two groups of students from Kindergarten to grade six; bilingual instruction Hiépanic
children and English-instruction only Hispanic children (Cummins and Swain, 1986).

Three major findings were reported in the 1982 San Diego City School evaluation (as

cited in Cummins & Swain, 1986) for the Spanish-English program. First, although the
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bilingual-instruction Hispanic children were bnly exposed to English reading and writing
in the third grade, by fifth grade many had met or exceeded English language norms for
their grade levels. | Second, by sixth grade, the acquired English language skills were
above the norm with respect to both their English-instruction only Hispanic peers as well
as native English speakers in the San Diego School district. Third, the bilingual
instruction Hispanic students also developed native language skills (Spanish reading and
writing) that were above grade norms.

In eSsence, the data indicates that bilingual programs have been very successful in
developing English academic skills despite the fact that studénts receive less exposure to
En;glish than in mainstream English programs. Barik and Swain (1978) for gxample,
have found that early French immersion program students were performing better than
control (English speaking only) students by grade ﬁvé.

The major implication of the findings with'bilingual program studies is that there
exists a common undérlying proficiency that underlies the developmgnt of academic
skills in both L1 and‘ L2. Although these programs have focused mainly on children, it
may be safe to conclude from the results that there exists a set of underlying cognitive
processes common to both English and Farsi proficiency among Farsi speaking adult ESL
students. |

Length of Residence and Age on Arrival in Canada

Two factors that have beén investigated in relation to cognitive academic
proficiency are age on arrival (AOA) and length of residence (LOR) (e.g., Cummins et

al., 1984). In general, it has been found, with respect to age on arrival, that people who

arrive in Canada at age 6 or later take between 5-7 years on average to approach grade
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norms in English vocabulary knowledge (Cummins & Swain, 1986; H@estis & Fagan,
1992). The findings with length of residence suggest that as LOR increases, academic
performance.begins to approach grade norm's. In general, older students perform better
than younéer students on English cognitive/acaderhic measures (‘Curnmins et al., 1984).
In addition, older immig;ant students .(10—12 years) achieve L2 cognitive/academic
proficiency more rapidly than younger immigrant students (Cummins & Swain, 1986).
Data supporting this observation is based on studies comparing the performance of

immigrant ESL students at different ages of arrival to Canada. In general, it was found

- that older learners (i.e., age on arrival at 10-12 years) made more rapid progress over time

in measures such as reading, vocabulary, and grammatical tasks, in comparison to
children who arrived ;t eaﬂier ages (e.g., age on arrival at 6-7). This may be due to the
fact that older students have already developed advanced cognitive proficiency in their
L1. ’This proficiency is seen as a major factor in the rapid acqﬁisition of English
academic skills. This would imply that cognitive academic proficiency is interdependent
across languages.

| Finally, length o}f residence has been found to be strongly (negatively) related to
L1y apanesej academic proficiency (Cummins et al., 1984). The‘refore, the longer the
student has been outside of Japan and in Canada, the less preﬁcient she/he will become in
LiQ apahese) academic skills. Baluch.(1996) has found the same to be true with the

Farsi academic reading skills of Iranians who have lived in the west for at least five

years. -
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Suggestions and Predictions for Research on the Linguistic Interdependence Hypothesis.
The suggestions and predictions of this section formed the basis of a number of
the research questions of this study with respect to Farsi Adult ESL students.

Cognitive Processing Consistencies across Languages

The question was whether specific reading related pfocesses in English showed
significant relationships with their Farsi counterparts. For éxamplc, Would phohological
awareness in English have a strong‘relationship to its éounterbart in Farsi? It was
predicted that the present study would confirm the linguistic interdependence hypothesis
by finding significant correlations between Farsi and English reading related cognitive
processing scores. The main feason for this prediction‘was 'that' a number of previous .
studies have found reading related-co gnitive processes to be significantly related in other
languagés. For example, Da Fontoura and Siegel (1995) have found statistically
significant correlations among English and Portuguese tasks measuring the same process
(e.g., English and Portuguese pseudoword, English and Portuguese oral cloze). Since
| reading related cognitive processes are considered to be independent of the language
structures of L1 (Farsi) and L2 (English), it was considereci likely. that this study would .
find that reading related cognitive processes were parallel across English and Farsi. This
would prdvide support for the notion of a common underlying (cognitive) proficiency
amoné Farsi ESL students. Significant correlations would imply that cognitive processes

are intrinsic to the individual and are independent of language category (Pinker, 1994,

1997).




39

Influences of_ Length of Residence and Age on arrival to Canada

Length of residence and age on arrival to Canada have been shown to be related

to the reading performance of ESL students (Cummins & Swain, 1986). However, the

relationship of these factors to reading related cognitive processes among Farsi ESL

students had not been-addressed in past research. One possible prediction was that

 neither length of residence or age on arrival would affect the significance of the

relationships between L1 and L2 reading related cognitive processes.




40

Language Effects and Language Expe;rience

Before discuésing the hotions of language effects ana languége experience, it will
ﬁrét be necessary to outline the background literature of the field; idiosyncratic dialects,
approximative systems, interlanguage hypothesis, contrastive analysis and error analysis.
These are discuséed bélow.

The nbtion of idiosyncratic dialects (Corder, 1971, 1973, 1975) notés that the
person’.s grammar and language are unique to that individual. Tﬁis idiosyncratic dialect
(Cordef, 1971, p. 148) has shared features with both the native (L1) and target language
(L2).b Nemser’s concept of approximative systems (1971) emphasizes the developmental

nature of second language acquisition. There is a constant process of change; the student

-1s consistently taking in new phonological and syntactic elements from L2. There are

three general features of approximative systems: (a) they are internally structured, (b)

they are independent of L1 and L2, and (c) they are transient, in that they change as they

~ evolve from one system (or stage) to the next. Selinker (1972) notes that a person’s

interlanguage has shared features with both L1 and L2, yet is also distinct from both of -
them. In addition, Selinker (1972) asserts that L2 learners can have persistent syntactic,
phonological and morphological errors despite years of ESL instruction. In summary,

when observing bilinguals’ competency in L2, we are really examining the “intermediate

-space” (J ames, 1980, p. 4) between L1 and L2. This involves contrastive analysis as the -

main tool of investigation.

One of the main objectives of contrastive analysis is the recognition of

“Interference errors” (Danesi & DiPietro & 1991, p. 29) of L1 to L2. The repetition of an
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error in L2 is indicative of a source of difficulty (Danesi & DiPietro, 1991). That source

of difficulty is investigated by comparing the English error to ifs equivalent in LL1. Each

specified category of English error is viewed as an “imitation” (Danesi & DiPietro, 1991,
p- 32) of its equivalent in Farsi.

- Contrastive analysis is the comparison aﬁd determination of similélrities and
differences between two, or more, languages with respect to‘phonological, grammatical
and éemantic systems (Danesi & DiPietro, 1991; Fisiak, 1981, 1990; James, 1980; Odlin,
1989; Sridhar, 1981). There are three steps to contrastive analysis (Krezezowski, 1967,
1974, 1981): (a) separate descriptions provided for L1 and L2, (b) grammatical elements
to be compared between L1 and L2 are determined, and (c) native (L1) and second
language (L2) are compared. As a result, contrastive analysis can not only assist in
explaining so called “interference errors” from L1 to L2, it can also help in (theoretically)
predicting L.2 errors.

There are two fundarﬁental assumptions in contrastive analysis. | The first
assumpti.on is that the effect of L1 onto L2 is -the major source of errors (Krezezowski,
1967, 1974). The second assumption is that_the greater the difference between L1 and
L2, the greater the difficulty in learning L2 (Krezezowski, 1967, 1974).

However, contrary to assumption one, many empirical studies have failed to
substantiate native language interference as the main (or sole) cause of errors (August &

. Hakuta, 1997; Keshavarz, 1994; Sajavaara, 1981; Wolfe, 1967). Other factors may also
contribute to errors, such as cognitive processes (Carlo & Sylvester, 1996), and education
level (Mokhtari & Sheorey, 1994). By strictly adhering to assumption 1 (native language '

effect), we may lose sight of the various sources of error (e.g., cognitive processes)



committed by Farsi-ESL students. In addition, contrastive analysis has also been
criticized for ignoring the factor of overgeneralization of target language rules (James,

1981; Keshavarz, 1994) as well as other processes that take place as result of the

" language experience of the ESL student (Sajavaara, 1981; Sridhar, 1981).

Due to the above mentioned shortcomings in the contrastive analysis approach,
researchers such as Arani (1985), Ghadessy (1980), Keshavarz (1994), and Mirhosseini

(1986) have also turned to the techniques provided by error analysis. Error analysis

‘involves the collection of samples of the ESL learner’s performance on specified tasks

(Corder, 1973, 1975; Ghadessy, 1980; Keshavarz, 1994). In error analysis,-errors are
idenﬁﬁed, described ahd classified (Keshavarz, 1994).

However, a much more important issue related to contrastive analysis is that of
language effects. Language effects is tﬁe procéss in which specific linguistic elements
from one’s L1 interfere or transfer to their counterparts in L2 structure (J acksbn, 1981;

Sajavaara, 1981; James, 1981; Krezezowski, 1967, 1981). These specified linguistic
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structures can be composed of syntactic, semantic and/or phonological elements. Jackson

(1981) notes that the process of transfer and/or interference is a dynamic one (Jackson,

1981). This means that there is “movement from a specific element in L1 to a specific

element in L2” (Krezezowski, 1981, p. 71).

Howevef, despite general agreement as to the overall definition of language
effects as deﬁnéd above, the theoretical basis of the field is very complex and has been
fraught with controversy. As noted by Sajavaara (1981), there is a “confusion of the

relationship between the (psycholinguistic theory) of interference and errors, and the

theory of second language learning” (p. 87). One major issue 1s whether language effects
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or interference possess s;>me kind of “psychological reality” (James, 1980, p. 178). This
p'ertains fo the question of how the actual “psychological process” of effect or
interference actually takes place and whether this phenomenon can be statistically
measured and/or quantified. The only agreed upon tool for examining language effectsis
the qﬁalitative tcchnique of contrastive analysis, which compares tHe phonological,
syntactic and semantic systems of L1 and L2. As noted above, contrastive analysis views
| L2 errors as being due to interference from L.1. This ié viewed as‘being caused by a
contrast between L1 and L2 linguistic structufes (Jackson, 1981, Keshavarz,‘ 1994;
Krezezowski, 1981). As noted by Krezezowski (1981), contrastive analysis is “limited to
explaining phenomena which seem to occupy one portion in the linguistié behavior of
foreign-language learners ” (p. 77). In essence, second language learning is a complex
process which includes a number of linguistic processes éuch as language effects
(Krezezowski, 1981; Sajavaara, 1981). Most researchers agree that an important factor .
that may encapsulate the linguistic aspects of ESL learning as a whole, is e)-(posure or
experience with one’s first and second languages. This “language experience” is
c};aracterized by the interlanguage hypothesis of Selinker as well as Corder’s
1diosyncratic diaiect hypothesis as discussed earlier. The “experience” with L1 and L2
leads to at least five linguistic processes within the ESL l.earner‘ (Kreéezowski, 1981;
Selinker, 1972): (a) .strategies of L2 communication, (b) overgeneralization of L2
materialé, (c) transfer of L1 training, (d) sfrategies of L2 learning, and (e) the transfer of

syntactic, phonological and semantic elements from L1 to L2. Note that the final

category is the linguistic process of language effects defined earlier.
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In contrast to language effects, the quantification and statistical measurement of
language exberienée variables are more consistentiy defined and agreed upoa in the
literature. Languagé experience is the amount of exposure one has had to one’s first and
second language in a non-Farsi speaking country (Canada) g afarpur, 1987, 1990). The
variables of length of residence in Caﬁada (Baluch, 1996; Cummins & Swain, 1986) and
age on arrival to Canada (Cummins & S\.Nain,b 1986) pertain to language ea(perience with
English. Language experience with Farsi is investigated by examining amount of Farsi
reading experience while residing in a non-Farsi speaking country (Canada) (Baluch,
1996). Note that Baluch’s factor of length of residence (Baiuch, 1996) in a non-Farsi
speaking country i.‘s analogous to the notion of length of residence as defined by the
literature in the linguistic interdependence hypothesis (Cummins & Swain, 1986).
Factors such as length of residence and agé on arrival can be used in multiple regression
analysis as predictor variables tb account for the Variance‘on specified criterion variables
(1.e., errors or reading scores) (Cummins et al, 1986).

In general, the longer a person has resided in Canada and the younger she/he was
- when she arﬁved to Canada, thé more language experience she/he has likely had with
" English (Baluch, 1996; Cummins & Swain, 1986). Similarly, quantity of exposure to
Farsi reading materials is one way of determining the amount of language experience

with Farsi while residing in a non-Farsi speaking country (Canada) (Baluch, 1996).
Finally, it alust be noted that maﬁy studies havev compared groups of students (i.e., -

bilingual versus English speakers) and interpreted differences between them as showing

language effects. A typical example is that of Zuckernick’s Finnish ESL study (1996).

Between group differences on ANOVA éomparisons between Finnish (residing in
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Finland) and US students are interpreted as showing f‘siéniﬁcant language effects”
(Zuckernick, 1996, p. 88). However, differences between groups in ESL studies only
show that the groups have shown a statistical difference on some dependent variable
(Tabachnik & Fidell, 1996). It is not clear whether that difference can be entilrely-
attributed to language effects (Jafarpur, 1990). The differences may be attributed to a
number of other factors such as individual differences in reading related cognitive

processes.

Research on Language effects and Language Experience
The research that is relevant to the langﬁage effects of adul:t Farsi ESL students
can be summarized into the following categories: (a) the investigation of phonological,
syntactic, and spelling miscues or errors, (b) transfer of L1 word identification strategies
to L2, and (c) cultural factors.

Phonological, Syntactic, and Spelling Miscues or Errors

Goodman (1 98-15 rejects the use of the term “error” on the premise that it implies
an undesirable occurrence. He uses the term “miscue” instead, which is defined as any
observed oral response to print that does not match the expected response (Goodman,.
1976a, 1976b). Miscues are viewed as by-products of the reading process (Goodman &
Burke, 1972; Goodman, 1976a, 1976b). The analysis of miscues reveals a reader’s
stréngths and weaknesses (Tatlanghori, 1984). However, the maiﬁ theoretical strength of
the term “miscue” lies in the fact that it allows for “a means of studying not only oral
reading, but all cognitive and linguistic processes” (Goodman, 1981, p. ix) ifnplicéted n

the making of a so-called “error”. This definition is important to this study because it
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allows for the implication of bofh cognitive and linguistic processes in the making of
errors by Farsi speaking ESL students.

There have been a limited nuinber of studies and categorisations of Farsi ESL
errors in English phénology, syntax and spelling. Many of these studies also investigated
the role of L1 language effects on L2 (English) acquisition of syntactic and phonological
skills. However, unlike other ESL studies of errors (e.g., Tatlanghori, 1984), maﬁy of
these‘ studies (e.g., Shajari, 1983) have failed to acknowledge the role of both cognitive
and linguistic processes in the making of errors (i.e.., Goodman’s (1981) “miscues”).

Wilson and Wilson (1987), Keshavarz (1994), Mirhassani (1983), and Shajari
(1983) note the following ESL phonolog_ical errors as being due to L1 (Farsi) language
effects. The first tvype of error is due to a lack of certain English phonemes (vowels and
consonants) in Farsi phonology. This is the case in which Farsi speakers try to use fhe
closest sound in their Farsi language structure that approximates the closest (equivalent)
Engiish sound. Examples of this are ﬁsing I instea;i of /th/ (e.g. saying “tink” instead of
“think”) and /v/ instead of /w/ (e.g. saying “voman” instead of “womén”). The secofld
type is due to difficulties with consonant clusters in Engligh. An example is “small”
pronounced as ‘“e-small.” This is mainly due to the fact that initial consonant clusters are
not phonologically legal in Farsi; each consonant in the initial position is either preceded
or followed by a vowel (B.aker & Goldstein, 1990; Keshavarz, 1994; Wilson & Wilson,
1987). The third typé of error is due to the confusion of when and how to stress vowels
in English words. An example of this is “ship” pronounced as “sheep.” The fourth type
is due to English consonant errors. An example is "‘light”; / g/v is prbnounced fully as'in |

113

get.” “Light” in this case would be pronounced as a word resembling “liked” with the
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“k” resembling a hard “g” sound. The final type of error has to do with the /w/ sounds of
English. An example is “\lvater” pronounced as “Véter.”

Wilson and Wilson (1987), Faghih (1980), Ghadessy (1980), Keshavarz (1994),
Sadighi -(1990), and Yarmohammadi (1980) havé identified the following three broad
grammatical categories of errors as being due to Farsi language effects. The first
category of grammatical errors is very large and includes syntactic elements such as
prepoéitions, adjectives, adverbs, nouns, verbs, and conjunctions. Examples include
using Wrong prepositions in sentences (€.g., please answer Q my letter soon). The second
category of leXico-semantlc erTors include the interchangeability of similar measurement

terms such as “tall-taller” or “big-bigger.” Errors of omission are the third most common

" type of error. These include the tendency to delete certain function words (i.e., definite

and indefinite articles) from spoken sentences (e.g., my father is _ doctbr). This 1s
because Farsi syntax is void of certain grammaticél forms such as definite and indefinite
articles (Wilson & Wilson, 1987).

"The domain of English spelling errofs made by Farsi speaking ESL students has

not been investigated to the same extent_as phonological and syntactic errors. It must be

- noted that the language effect literature pertaining to Farsi speakers (e.g., Wilson &

Wilson, 1987) defines any type of spelling elror as an orthographic error. However this
definition may not be coﬁceptually accuraté_in that it is really only pertaining to one of
the cognitive processes involved in sp.elling. Specifically, spelling ability lnvolveé'the
translation of oral language into written symbols (Lennox & Siegel, 1993, 1996). The

process of spelling involves both phonological and orthographic processes (Bruck &

Waters, 1988, 1990). The phonological process in which spelling is based upon rests on
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the relationship between letters and sounds in English. Two typés of phonological ski}ls
are needed in this case. The first is the ability to recognize the sounds of single letters
(grapheme - phoneme conversion rules). The second is the ability to recognize the
sounds of combinations of letters in which some sounds may change acéording to
position and letter order rules (Lennox & Siegel, 1993, 1996). Bruck and Waters (1990)
note that "the accurate knowledge of these (sound-spelling) correspondences | |
differentiates the more skilled from the less skilled spéller " (Bruck & Waters, 1990, p.
165-166).. |

The orthographic aspect of spelling can be used in which the form of a word can
be replicated using orthographic memory skills, without intermediate phonolo gical skills;
a process known as lexical access (Lennox & -Siegel, 1998). >I.t is important to note that
the "memory skills" in this case are pertaining exclusively to skills and processes of
written language. In their comparison of children (ages 6 -16) v_\'/ith average and poor
spelling ability, Lennox & Siegel (1996) found that average spellers tended to use a
phonological approach more frequently (as opposed to a Vigual approach); the reverse
was found‘ for poor spellers.

With respect to English spelling errors,‘it is not possible to speak of “1anguage .
effects” in the same sense as phonological and syntactic errors. This is because the script
system in Farsi is based on Arabic and has no effect on English Latiﬁ based script
(Jahani, 1989). The only possible source.of language effect error is the fact that Farsi
script is read from right to left, in contrast to English. However, Wilson and Wilson

(1987) have noted that this does not cause any serious problems with the acquisition of

English reading. It must be noted that Wilson and Wilson base their assertions about
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reading direction on their teaching experienqe of English in Iran and have not formally
. investigated that process'. There are no studies to date that have ipvestigated the effect of

reading direction of Faréi script on the acquisition of English reading and spelling skills..

Wilson and Wilson (1987) note fhat the only case in which definite language

effects may exist in spelling is in that of capitalization. Farsi does .not contain capital

lettérs in the English sense, and Farsi speakers find them difficult to master in English
' (Wiléon & Wilson, 1987). However no research has investigated this assertion and no
evidence supporting this supposition exists in the literature. It is likely however, that
Farsi speakers may make a certain “language effect” type of error (Teacher Training
University of Tehran,i 2000), especially with consonant clusters starting with the letter
“s”. For example, “small” may be written as “e-small” by Farsi speakers. This type of
error has been observed among EFL students in Tehran (Teacher Training University of
~ Tehran, 2000). This may indicate that as the EFL student hears the dictated word “sméll”,
she/he is phonologically processing the word as “e-small” and then writing the word as
such. |

In addition to the above observatioﬁ, Wilson a_nd Wilson (1987), Kesha.varz'

(1994), and Arani (1985) have identified the following categories of spelling errors
‘common among Farsi speaking ESL students. It is not clear whether these erroré can be
solely attributed to language effects (Wilson & Wilson, 1987). The first has to do with -
the tendency to confuse letters with mirror images (e.g., b and d; p and q). The second
cate g.ory has té do with homonyms such as deer-dear, or in-inn. The tﬁird has to do wi';h

confusion with English spelling rules. In general, there séem to be six areas of confusion

_ among Iranian EFL (English as a foreign language) students in Iran (Teacher Training
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Universify of Tehran, 2000) with respect to English spelling rules. Four of these are
related to confusion as to which letters to write in response to the following families of
sounds (1) s, z, soft c sounds, >(2) q, hafd ch, and hard ¢ soundé, 3)t,d, and th sounds,
and (4) ph, f, and v sounds. The fifth catégory is simila.r in that it has to do with
coﬂﬁlsion wifh respect to which vowel letters (a, €, i, o and u) to write with respec;,t to
Engﬁsh vowel sounds.- The sixth and last category has to do with the doubling of final
consonants in monosyllabic words before a suffix beginning with a vowel (e.g., clapping,
hitting). | |

However, the studies of Arani (1985), Faghih (1980), Ghadessy (1980),
Mirhassani (1983), Sadighi (1990), Shajari (1983), and Yarmohammadi (1980), have
significant problems with methodoiogy as well as instrument validity and reliability,
especially with respect to face, content and constru(;t validity (Cone & Foster, 1996).
Content validiiy of the tasks is a major concern. Essentially, the tasks may not be |
_ representing the performance domain théy purport to measure (Crocker & Algina, 1986).
For example, it is unclear what phenomenon Shajari’s (1983) miscues or errors are
actually measuring with respect to reading.. Spéciﬁcally, no clear distinction seems to be
made between ph'onollogical miscues or errors with réspect to single word reading and
synta.ctic errors with respect to tex;[ reading. Another serious confound with a number of
the aforementioned studies (e.g., Ghadessy, 1981) is that they have relied on tasks that
had not adequately addressed reliability concerns.

The methodology of the above mentioned studies (e.g., Arani, 1985) is also

unclear. For example, Mirhassani (1983) does not provide any description about the

number of participants involved, sample selection, or procedure. In addition, many of the
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aforementioned studies fail to provide information on the data analysis procedures of
their studies (e.g., Ghadessy, 1980). In some cases, assertions about errors are made
without any reference to previous research or relevant literature (e.g., Yarmohammadi,

1980). The element of length of residence in an English speaking environment and its

relationship to English performance is not addressed (e.g., Faghih, 1980).

The most serious confound however is the assumption about the actual sources of
errors. The majority of researchers of Iranian ESL students (e.g., Cowan & Sarmed,
1976; Shajari, 1983) subscribe to Krezezowski’s assumption (1967, 1974) that language

effects are the major source of errors and attribute for the greatest variation in word

- reading. However, it is not clear in any of the above studies whether the errors are due

exclusively to language effécts. Errors in syntax, phonology, and spelling may also be
attributed to individual differences, especially with respect to cognitive processes. In
addition, a major question that has not been addressed is how much of the variation in
errors are due to language experience and separate reading related cognitive processes.
Finally, education level may also influence error scores.

L1 to L2 Transfer of Word Identiﬁcatidon Strategies

Language experience results in a number of processes (e.g. languége effects) one
of which is the.transfer of the individual’s L1 learning strategy to 1.2 (Danesi & DiPietro,
1991). The question here is whether L1 (Farsi) reading strategies transfer to L2 (English)
reading strategies. As noted in the literature on ESL cognitivé processes, two theories
exist: (a) L1 reading strategies are influenced by the script of that language and transfer |

to L2 (Koda, 1987), and (b) ESL students adapt to the cognitive demands of English

reading regardless of their original L1 script (Meara et al., 1985).




52

Cultural Factors

Cultural factors may be one of the elements influencing the English language
.acquisition of Farsi speaking ESL students (Wilson & Wilson, 1987). Anderson and
Gunderson (1997) have notea that “for many immigrants learning represents the
acquisition of a large number of facts through rote memorization” (p. 112). Sinée the
1970s, a number of studies have investigated the relationship of cuitural background
knowledge with respect to long terr‘n memory recall of texts (Royer; Carlo, Carlisle, &
Fuﬁnan, 1991; Steffensen, 1987). It has been asserted that ESL students who come from
cultures with .a strong oral tfadition (e.g., Morocco) tend to have superior recall of verbal
information (Field & Aebersold, 1990).' This learning process (i.e., memorization) has
béen investigated in the Morrocan educational system (Wagner, Spratt, & Ezzaki, 1989).
Citing Wagner, Messick and Spratt’s study of the aéquisition of Iiteracsf in Morroco,
Wagner, Spratt and Ezzaki (1989) note that rote memorization was a fundamental
medium of instruction at all levels of education. It is further observed that
“memorization has been witnessed throughout the higher lévels of modern Morrocan
- school systems extending into the university, to be a central pedagogical principle and
acquiéition strategy (Wagner et al., 1986; p. 253 as cited in Wagner, Spratt and Ezzaki,
1989). |

It has further been claimed that these ESL students can do better than native
English speaking students on tests that examine rote recall of facts (Field & Aebersold,
1990). Hall (1977) has ésserted that Iranian culture as a whole is based on a strong oral

tradition in which the ability to recall long verses of poetry or facts is highly valued

socially. In addition, it has been noted that the school and university systems in Iran tend
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to emphasize the value of rote recall (Hall, 1977). It must be noted that Hall’s assertions
(1.977) are not based on any empirical research; his conclusions are based on observations
and interviews made in Iran in the late 1970s. |

Two stﬁdies have investigated the long-term memory performance of adulf Farsi
- ESL students. Johnson (1981) investigated the long-term memory processes of Farsi
ESL students. She was interested in knowing whether (a) syntactic and semantic
complexity or (b) the cultural familiarity of a text had a greater relationship to long-term
recall. Iranians only did bétter on recall tasks that contained Iranian cultural content.
However, syntactic and semantic corﬁplexity was the major predictor of long-term
memory perfoxirnance. Malik (1590) had Farsi ESL étudents read aloud encyciopedia_
descriptions of an Iranian or Japanese myth and were later tested for long-term recall-of
facts. The results indicated that both poor and gooci English réadefs had much better
recall for the Iranian myth. In summary, recall for (previously) unknown content was not
shown to Ee superior in any of the aforementioned studies. " Although Iranians may
emphasize the role of rote recall culturally a_ndveducationally, it is not predictéd thét this
| cultural factor will result in superior pefformance with respect to long memory tasks

containing unfamiliar (i.e., non-Iranian) content.

Suggestions and Predictions for Research Related to Language Effects and Language

Experience
The suggestions and predictions of this section formed the basis of a number of

the research questions of this study. Speciﬁcally, the following areas were invéstigated

with respect to reading related syntactic, phonological, and spelling errors.
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+ The Study of Language Experience and Language Effects

In this study, language experience was measured by Iength of residence, Farsi
reading experience in Canada as well as age on arrival. It was expected that language
‘experience would explain a portion of the variation with respect to certain identified
errors in which bilingual students may have had significantly more errors than their
native English speaking counterparts (e.g., decoding the letter “w”). The contrastive
analysis technique was used to help explain the specific phenoménon of lahguage effects
inherent in the overall language experience of the bilingual learner.

Error analysis and Contrastive Analysis

Error analysis involved the collection of samples of the ESL learner’s
performance on specified tasks (Corder, 1973; James, 1980). ‘By having described énd
classified the types of errors, contrastive analysis was used to locate the sources of
‘English reading difficulty in Farsi speaking ESL students..

Variance in Errors

It was predicted that syntactic, phonological and spelliﬁg errors could be partially
attributed to language experience variables (Danesi & DiPietro, 1991; Fisiak, 1990),
reading related cognitive processes (Carlo & Sylvester, 1996), as well as education level
(demographic variables) (Mokhtari & Sheorey, 1994). No iprevious studies had
investigated the relative amounts of variance in errors due to language experience,
éognitive processes and educational level among Farsi ESL students. A general
prediction was that none of the errors could be purely attributed to language experience
or coénitive procesées. The amount of variance accounted for by each predictor variable

would probably vary with each category of error. For example, certain errors such as
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difficulties with the /w/ sound could be partially due to language experience; however,
cognitive processes (e.g., phonological awareness) could also account for a proportion of
the variance. The question here was which processes (language experience and cognitive

~ processes) were most implicated in each type of error.

Word Reading Strategies in L1 and L2

The inquiry was wﬁether word reading strategy iﬁ L1 (Farsi) was similar to word
- reading strategy in L2 (English). This question compared relationships between
cognitive processes and reading in L1 and L2. Would the relationship between cognitive
processes to Farsi reading be similar to that of cognitive processes to English reading?
‘Perhaps Farsi students could have used the same processing strategies in. both Farsi and
English reading, since both languages use alphab.etic scripts. |

Cultural Factors and Memory Performance

Although assertions have been made about Iranian students being able to do better
than native English speakers on meﬁlory tasks due to cultpral' factors (Hall, 1977),
previous research (e.g., Malik, 1990) has found no supporting evidence. No significant
differences were expected to be found in the comparison of ESL Farsi speakers and
native English speakers with respect to performance on memory (short term or long term)

as well as other reading related cognitive processes (e.g., syntactic awareness).
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Research Questions
Having outlined the literature and suggested areas of investigation, we now
address the research questions of this study. Eéch research question (along with
statistical method) is outlined and discussed below.
1. What is the relationship between language category and English reading ability
to scores attained in English réading related cognitive tasks?

We were interested in comparing Farsi speakers of good and poor English reading

ability to their native English speaking counterparts with respect to their scores on

English reading related cognitive tasks. This was analyzed by the 2-Way MANOVA
proceciure. The first factor was language category, which consisted of two levels (Farsi |
and Eﬁglish). The second factor was English reading ability, which consisted of two
levels (good versus poor). The dépendent variables were the séores on the English
reading related cognitive tasks. The reading subtest of the standardized WRAT 3 (Jastak
& Wilkinson, 1984)'was used to assess reading level in lEnglishz . |

A main effect with respect to reading ability was expected. It was expected for -
good and poor readers to differ in their p;:rformance on various reading related cognitive
processing tasks (e.g., Mann, 1998). No main effects were expected for language

category. This was based on the premise that cognitive processes are consistent across

languages and that there is a common underlying proficiency across languages (Cummins

& Swain, 1986). No interactions between language category and English reading ability

% The analytical details of this procedure are discussed in the Method section.
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were expected. Essentially, we expected that changes of the criterion variable (thé |
cognitive scores} over levels of language category would not depend on the lével of

English re;ading ability. Also, changes of the criterion variable (the cognitive scores)
were not expected to depend on levels of language category.

2. How much of the variance in word reading is accounted for by cognitive
processes and language experience?

We were investi gatiﬁg the variation in reading scores due to English reading -
rélated cognitive processes and language experience among Farsi speaking ESL students.
The variation due to education level (non-native language factors) was also investigated,
since it could account for a proportion of varianée in word reading perforinance of ESL
students as well (Mokhtari & Sheorey, 1994). Sequential multiple regression was the
tool of analysis, a modgl that has been proposed as effective in helping to account for the
variation in réading scores due to factors such as cognitive processes.(Singer & Crouse,
1981). The criterion variaBle was word reading performance. Specifically, separate
sequential multiple regression analyses were conducted on the Woodcock Word
Identification Task and the WRAT Reading Task.

The first predictor vvariable was a block 'vari_a'ble defined as “cognitive processes
factor.” All of the scores on the reading related cognitive processes were entered as a set
in order to form this single predictor variable. Specifically, these were the scores for the
Oral ‘Clo‘ze Task, Rosner Auditory Analysis Task, Woodcock Word Attack_, Orthographic
Task, Working Memory Task, and Long-term Memory Task. The second predictor
‘ Vaﬁable was a block variable defined as “language experience factor”. This was»

’ compbsed of the following factors: (a) length of residence in Canada (Baluch, 1996;
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Cummins & Swain, 1986), (b) age on arrivél to Canada (Cummins & Swain, 1986), and
(c) Farsi reading experience in Caﬂada (Baluch, 1996). The third predictor variable was
education level in Canada (ELC). |

One pfediction was that the majority of the variance in word reading' scores would
be due to reading related cognitive processes (i.e., Brown, 1990). However language
experience could also have accounted for a significant prbporﬁon of the variance.
Jafarpur (1990) has noted that a significant proportion of variance in the word reading
performance of Farsi ESL students may be attributed to language experience. Education
level in Canada was predicted as accounting for the least amount 6f variance iﬁ word
reading scores.

3. Are there significant differences between bilinguals and native English
speakers with respect to syntactic error scores?

We were comparing error scores between bilinguals and native Ehgiish speakers
in the syntactic category. Error analysis was used to identify, describe, and classify every
item of error for each participant (e.g., Danesi & DiPietro, 1991). An important noté
must be made with réspect to the issue of language effects. Differences between Farsi
spéaking ESL stucients and native English speakers with respect to error scores did not
imply that a language effect had besn identified. As noted in the literature review, a
humber of ESL researchers (e.g., Zuckernick, 1996) interpret Between group differences
(ESL students and native English speakers) on performance (criterion) variables as -
idéntifying language effects (J aférpur, 1990). The tool of analysis of these investigatiosls
are usually ANOVA or MANOV A methods (e.g., Zuckerick, 1996). However,

ANOVA or MANOVA only detects differences between groups. One cannot



59

(statistically) account for the. factors resulting in the variance 'in the dependent variable(s). |
This particular question only examined where significant differences (in particular errors)
between bilingual and native English sp-eaking students had been identiﬁed.

anally, the predictor variable was language category (there were two levelé,
bilingual and native English speakers). The criterion variables were the syntactic error
scores. |

- 4. How much of the variance in each category of syntactic errors is accounted for

by cognitive processes and language éxperience?

We were investigating the syntactic error categories in which si gni'ﬁcant between

group were found (previous question). The main objective of this question was to

- investigate the amount of variance in each item of syntactic error among bilinguals (in

which between group differences were found) accounted for by cogniﬁve processes and
language experience respectively. The variation due to education level (non-native
language fa;ctors) was also investigated, sinée it could have accounted for a proportion of
variance in errors (Keshavarz, 1994). Sequential multiple regression was the tool of
analysis. Speciﬁcally, the regression analyses endeavored to account for the amount of
variance in syntactic error categories that were due tol.language' experience and cognitive
processes respectively. The criterion variable in each case was the specific item of
syntactic error in which bilinguals had significantly more errors than native English
speakers (previous questibn). The three block variables (cognitive processes factor,
language experience factor, and demographic factor) were entered into the regression
model as defined in question two above. However, the Oral Cloze T_ask 'w.as not used as

a predictor within the cognitive processes factor, since the same variable cannot be used
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as both é predictor and criterion variable in the same equation.

It was predicted that cognitive processes and language experience would account
for the major proportion of the vériance in errors, wAith education level in Canada
accounting for a lesser proportion of the van'ance.. Language eXperience could have
accounted for the majority of the \./ariance with certain types of errors, and cognitive
processes with other types of errors. For example, language experience may have
accounted for the I'najér source of variation in Qerb errors. The specific role of language
effects within language experience was thep be explained by the contrastive analysis
technique. Contrastive analysis could have revealed that Farsi speakers’ verb errors in
English were due to the fact that in Farsi (in contrast to English), verbé occur at the-end
of sentences (Wilson & Wilson, 1987).

5. Are th‘ere signiﬁcanf différen’ces between bilinguals and native English ‘
speakers with respect to phonological error scores?

We wére cpmpariﬁg error scores between bilinguals and native English speakers
in the phonological category. Error analysis was used to identify, describe, and classify
every item of error for eécﬁ participant (e.g., Danesi & DiPietro, 1'991). The predictor
variable was language category (there were two levels, bilingual and native English
speakers). The ci’iteﬁon variables were the phonological error scores. MANOVA was
the statistical tool of van‘alysis.

6. How much of the variance in each category of phonological eﬁdrs is
accounted for by cognitive processes and language experience?

We investigated the phonological error categories in which significant between

group differences were found (previous question). Multiple regression analyses were
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used to account for the variation due to language experience or other processes.

The main objective of this question was to investigate the amount of variance in
each item of phonological error (in which between group differences were found)
accounted for by coghitive processes and language experience respectively. The
variation due to education level (non-native language factors) was also investigated, since
it could have accounted for a proportion of Varianpe in errofs (Keshavarz, 1994).
Sequential multiple regression was the tool of analysis. Specifically, the regression
analyses endeavored to account for the amount of variance in phonological error
categories that were due to language experience and cognitive processes res.pectivély.
~ The criterion variable in each case was the specific item of phonological error in which
significant between group differences were found (previous questioh). The three block
variables (cog.niti've processes factor, language experience factor, and demographic
factor) were entered into the regression model as defined in question two above.

It was predicted that cognitive processes and language experience Qould account
for the major proportion of the variance in errors, with §:ducation level in Canada
accounting for a lesser proportion ofthe variance. Language experience could have
accounted for the majority of the variance witﬁ certain types of errors, and cognitive
processes with other types of errors. For example, language experience could have
accounted for the major proportion of variance with respect to the phonological error of
pronouncing “w” as /v/.- Folldw—up contrastive analysis examining the role of language
effects could have revealed that a language effect occurs due to the fact that nb /w/ sound
exists in Farsi (Wilson & Wilson, .1987). Cognitive processes however, could have

accounted for the major proportion of variance with respect to sight-substitution errors
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(e.g., reading “benign” as “begin” on WRAT Reading Task or “historical” as “hysterical”
on Word Identification Task of Woodcock).

7. Are there signiﬁcani differences between bilinguals and native English
speake’fs with respect to spelling error scores?

We were comparing error scores between bilinguals and native English speakers
in ihe spelling category. Error analysis was ilsed to identify, describe, and classify every
item of error for each participant (e.g., Danesi & DiPietro, 1991). Finaliy, the predictor
variable was languoge category (there were two levels, bilingual and native English
speakers). The criterion variables were the spelling errors. i\/IANOVA was the statistical
tool of analysis.

8. How much of the variance in each category of spelling errors is accounted for
by cognitive processes and language experiencei?

We were investigeting the spelling error categories in which significant between
group were found (previous question). Multiple regression analyses were used to account
for the variation due to language experience or other processes.

The main objective of this question was to investigate the amount of variance in
each item of spelling error (in which between group differences-w'ere found) accounted
for ‘by cognitive processes and language experience respectively. The variation due to
education level (non-naitive language factors) was also investigated, since it could also
have accounted for a proportion of variance in errors (Keshavarz, 1994). Sequential
multiple regression was the tool of analysis. Specifically, the regression analyses

endeavored to account for the amount of variance in spelling error categories that were: -

due to language experience and cognitive proceSses respectively. The criterion variable
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in each case was the specific item 6f spelling error in which significant between group
differences were f_ouﬁd (previous ql'lestion). The three block variables (cognitive
processes factor, language experience factor,.and demographic factor) were entered into
the regression model as defined in question two above.

It was difficult to predict how fnuch of the variance in spelling errors would be
due to language experience, because Farsi and English use different scripts. It was
vpossible that the majority of the variance in spelling errors would be due to cognitive
processes, especially with the process of being able to conpeive dictated words as
sequences of phonemes. Specifically, an important (cognitive) process in this case could
have been the awareness of phonological segments in English words or phonolpgical
analysis skills in English.

9. What is the relationship between reading ability in Farsi and éttained scores in
Farsi reading related cognitive tasks?

Our main interest was in investi gating the relationship between Farsi reading
ability and performarice on Farsi reading related cognitive tasks (defined in Methods
section). This was analyzed by the MAN OVA procedure. Thé preaictor vériable was’
Farsi reading ability, which consisted of twb levels (good versus poor).- The criterion
variables were the Farsi reading relatéd cognitive processing tasks (defined in Method
section). The Farsi Reading Task (Farrokh & Chalashgar, 1999) was used to assesé
reading level in Farsi speakers. A main effect with respect to Farsivreading ability was
expeéted. This prediction was expected bécause good and poor readers have been shown

to differ in their performance on various reading related cognitive processing tasks across

a number of languages such as Chinese (e.g., So & Siegel, 1997).




64

10. What is the relationship between scores in English reading related cognitive ‘
tasks and their Farsi counterparts?

We were examiniﬁg thé relationships between word reading and réading related -
cognitive processes in both Ehglish aﬁd Farsi. This was analyzed by’a correlation matrix
consisting of correlations between all o‘f the reading related cognitive Farsi tasks, their
English counterparts, Farsi reading, and English reading tasks. We then partialled out
language experience variables (length of residence, age on arrival, and Farsi reading
experience in Canada). This was done in order to see whether language experience
affected the relationships observed. Two general areas were éxamined.

We first investigated the notion of cognitive processes being consistent across
languages (linguistic interdependence hypothesis). It was predicted that significant
relationships would be found beﬁeen’ specific reading related cognitive proceéses (e.g.,

. phonological awareness) in Farsi and English. Our second area of investigation
concerned the correlations between cognitive processes and word reading in both English
and Fafsi (discussed in ESL cognitive processes). It was predicted that significant A
relationships would bé found 1t‘aetween reading related cognitive processes and word
reading in both Farsi (i.e., Gholamain & 'Geva, 1999) and English (i.e., Mann, 1 9_98). In
relation to fhis area, We‘ also compared the magnitude of the (significant) c01.‘re1ations
between cognitive proceéses and word reading in Farsi and in English. For example, we
comparéd the size of the correlation between the Woodcock Word Identification and Oral
Cloze Task to th.at‘of Fars1 Word Identification and Farsi Oral Cloze. Essentially, we
were asking whether processing strategies were similar or not across L1 (Farsi) and L2

(English) (discussed in ESL cbgm'tive processes and language experienée and effects).
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Predictions were difficult to make, however one possibility was that Farsi students’

_ processing strategies would be similar across both Farsi and English reading.
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CHAPTER I

Methods

Participants

One of major goals of this study was to examine reading related cognitive
processesv and errors among bilingual speakers of bofh Farsi and English and to compare -
their performance tovthat of native English speakers. The recruitment of the Farsi
speaking bilingual students proceeded as folléws. "A total of 60 Farsi speaking ESL
participants (n = 30 female; n = 30 male) ranging between 19-35 years of age were
recruited from the followiﬁg sources: Multilingﬁal Oﬁentafion Servicés Association for
Immigrant Community (known as MOSAIC), and the Persian student associations of the
various colleges and universities wére aiso contacted for Farsi speaking vqlunteers. The
Afghan community centres were also canvassed for potential voiunteers.

The 60 native English speakers (n = 30 female; g= 30 male) were recruited from
the metropolitan and North Vancouver Community Centers as well as through the various
student associations of the colleges and universitieé of British Columbia. The native
English speakers were matched to their bilingual counterparts with respect to education
level in Canada. There were four distinct categories of education level in Canada;.( 1) -
below grade 12, (2) grade 12 cdmplete, (3) college or university incomplete, and (4)

university degree.
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Procedures

Each bilinguél participant was given an initial interview that ascertained the age,
first language, ethnic origin, education level (in Iran and Canada), amount of daily or
weekly Farsi reading, and length of residence in Canada. The ethnic origin and first
language categories were used to screen out those volunteers who came from non-Farsi
speaking ancestry. Specifically, these would be people whose first language was either a
non-Farsi Iranian language (e.g. Kurdish) or Turkish. The >participants of this study came
from families who have spoken Farsi as their first ianguage for at least two generations.

In one session, the .Farsi-ESL participants were given Farsi reading, grammatical
sensitivity, phonological awareness gnd decoding, orthographic, spelling, working
memory and long term memory tasks (tasks described below). In another session, the
equivalent English tasks were administered in same order (tasks described below). The
order of language presentation was randomly assigned to either Farsi or English first.

| The comparison group was also given the English versions of all the tests.

Description of Tasks

Below is a description of the tasks used in the assessment of English and Farsi
reading, spelling, syntactic awareness, phonblogical awareness, phonological coding,
orthographic awareness, WOrking_ memory and long term memory.

English reading

The Word Identification subtest of the Woodcock Reading Masiery Test-Revised

(Woodcock, 1987) (Appendix A) had 106 items. Students read aloud words that

increased in difﬂculty. Examples included “woman” and “zeitgeist”. Note that the items
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of the Woodcock Word Identification Task were designed to measure fhe domain of word
récognitibn as defined in the literature review. This was an important basis for the
measure’s construct and content validity; as noted by Woodcock (1987), items “were
developed by contributions by outside experts” (Woodcock, 1987, p.97). Concurrent
validity correlations between the Word Identification Task of the WRMT-R (Woodcock
.Reading Mastery Tests-Revised) and the Letter-Word Identification Task of the
Woodcock-Johnson Reading Tests for grade levels 1, 3, 5, and 8 were .69, .82, .83, and
72 brespectively (Woodcock, 1987). The spiit-half reliabiiities (Spearman-Brown
corrected) reported in the test manual were .86, .94, and .97 for grade 11, college and
adult levels, respectively (Woodcock, 1987). |
| Another task used in the assessment of English reading was the reading‘ tésk of the -

Wide Range Aéhievement Test (WRAT 3) (W@lkinson, 1993) (Appendix B). The word
reading task of the WRAT3 contained 42 pronounceable words (Wilkinson, 1993). -
Partiéipants read aloud an increasingly difficult set of words. Examples included “cat”
and “terpsichorean”. Note tﬁét like the Woodcock Word Identification task (Wobdcock,
1987), the items of the WRAT Reading Task were designed to examine word recognition
as defined in the literature review. This was an important basis for the measure’s
construct and content validity, and as noted by Wilkinson (1993), “domains being
-measured are all words in the English language for ... feading” (Wilkinson, 1993, p.176).
The reliability scores (coefficient alpha) reported in the test manual were ..92, .92, .90,

and .92 for age ranges 17 - 19, 20 - 24, 25 - 34, and 35- 44, respectively (Wilkinson,

1993).
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Farsi Reading

Farsi word reading was composed of 148 items. Farsi word reading was
originally designed as separate tests: the Farsi Read_ing Task (Farrokh & Chalashgar,
1999; 42 items, Apbendix C) and the Farsi Word Iden’tiﬁcation Task (Farrokh &
Chalashgar, 1999; 106 items, Appendix D). In this study both tasks were used in order to
have a total of 148 items (to match the total hufnber of words in the Wdodcock Word
Identification and the Reading subtest of the WRAT3), however they were treated as one
singular task (Farsi word reading) since both tasks only assessed word-decoding in Farsi.
In Farsi word feading, the participant read aloud an increasingly difficult set of words.
Examples included “parvaz” (flight) and “motejénes” (homogeneous). Reliability for all
of the Farsi tasks constructed for this study was established in a pilot study (i.e., Farrokh
& Chalashgar, 1999; see below). | |

English Spelling

The Word Spelling Subtest of the WRAT3 (Wilkinson, 1993) (Appendix E)
involved asking an individual to write words to dictétion. The task was composed of 40
items arranged in iﬁcreasing order of difficulty. Examples ingluded “cook” and
“pusillanimous”. Note that the items of the WRAT Spelling Task were designed to
examine English spelling EITorS aé defined in the literature feview. This was an important
basis for the. measure’s construct and content validity, and as noted by Wilkinson (1993),
“domains being measured are all words in the English language for ... spelling”
(Wilkinson, 1993, p.176). The reiiability sco“res (coefficient alpha) reported in the test

manual were .92, .93 and .93 for age ranges 17 - 19, 20 - 24, 25 - 34, and 357 44

respectively (Wilkinson, 1993).
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Farsi Spelling

.The Farsi Spelliﬁg Task (Farrokh & Chalashgar, 1999) (Appendix F) involved
asking an individual to write Farsi words to dictation. The Farsi Spelling Task (Farrokh
& Chalashgar, 1999), Appendix F) involved the individual writing words to dictation.
The task was composed of 40 items arranged in incrqasing order of difficulty. Examples
included “dast” (hand) and “ezmehlal” (deconstruction).

English Syntactic Awareness

This task was a revision of the oral cloze task originally developed by Sieg'elvand
Ryan (1988) to examine syntactic awareness. One half of the sentences were revised to
examine syntactic errors most cémmon among bilingual Farsi speakérs (Swan & Smith,
1987; Yarmohammadi, 1980). In the Revised Oral Clozé task task (Farrokh,v Vahabzadeh,
& Otton, 1998) (Appendix G) examiners asked participants to fill in the blank spaces of
sentences that were presented to them orally. The participant’s task was to supply a word
that was syntactically appropriate. An example of this would be a sentence such as “The
girl s tall plays basketbéll,well”. This task had a total of 20 items. Note that the
~items of the Reviseq Cral Cloze Task were “selected tolaccurately measure the domain of
syntactic awareness in order to provide the basis for the measure’s construct and content
validity” (Farrokh, Vahabzadeh, & Otton, 1998, p.2). The split-half reliability of this task
was 81 (Farrokh, Vahabzadeh, & Otton, 1998).

Farsi Syntactic Awareness

In the Farsi Oral Cloze Task (Farrokh, Vahabzadeh, & Faizabadi, 1999)
(Appendix H) examiners asked participants to fill in the blank ‘spaces of sentences with

syntactically appropriate words that were presented to them orally. An example of such a
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sentence was “Havapeyma meeyane abraha parvaz meekonad” (The plane flies_
the clouds'). Possible prepositions were “dar” (in) or “az” (through). This task had a total
of 20 items.

English' Phonological Awareness

The Rosner Auditory Analysis Task (Rosner & Simon, 1971) (Appendix I) was
used to assess phonological awareness in English. The participant was instructed to take a = ¢
part of the sound off a meaningful WOrd, and to say what was left. One example was
“belt” and “bel(t)”. The portion left off was “t”. The correct response was “bell””. This
task had a totai of 40 items. With respect to construct and content validity, Rosner and
Simon (1971), note that items were designed to examine the domain of phonological
analysis or the ability “to repeat a word without certain specified phonemic elements”
(Rosner & Simon, 1971, p.384). The concurrent validity of this task with the Stanford
Achievement Test Reading scores ranged from .53 - .84 (Rosner & Simon, 1971). The
split-half reliability reported for this task was .95 (Gottardo, Stanovich, & Siegel, 1996).

Farsi Phonological Awareness

In the Farsi Auditory Analysis Task (Farrokh & Vahabzadeh, 1999, Appendix J)
the participant was instructed by the tester to take a part of the sound off a meaningful
word and then to say what was left. Similar to the English Rosner Auditory Analysis
Task, subjects were first orally given an actual word sﬁch as kafsh (shée) and then told to
Arepeat it.. Néxt, they were to repeat the word “kafsh” without sounding out /sh/. The

correct response was “kaf” (surface). This task had a total of 40 items.

! Note that the word to word translation from Farsi is “The plane___the clouds fly does”. In the majority of
cases, verbs come at the end of sentences in Farsi (Khanlari, 1979)."
2 It is not always actual words that are left (e.g. “philosophy” with /lo/ removed, resulting in “phisophy”).
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English Phonological Coding

The Word Attack subtest of the Woodcock Reading Mastery Test-Revised
(Woodcock, 1987) (Appendix K) required the participant to read aloud an increasingly
difficult set of pseudowords (Woodcock, 1987). Examples of these included fay, cigbet,
and monglustamer. The Word Attack had a total of 45 items. Note that the items of the
Woodcock'Word Attack Task were designed to examine the domain of phonological

-coding as defined in the literature review. This was an important basis for the ineasure’s
construct and content validity; as noted by Woodcock (1987), items “were developed by
contributions by outside experts” (Woodcock, 1987, p.97). Concurrent validity
correlations befween the Word Attack Task of the WRMT-R (Woodcock Reading
Mastery Tests-ReQised) and the Word Attack Task of the Woodcock-Johnson Reading
’fests for‘ grade levels 1, 3, 5, and 8 were _.64, .74, .90, ‘and .64 respectively (Woodcock,
1987). The split-half reliabilities (Speannan-Bl;own)'reported in the test manual were .84,
.81, and .87 for grade 11, college and adult levels, fespéctively (Woodcock, 1987).

Farsi Phonological Coding

The Farsi Pseudoword Task (Farrokh & Chalashgar,‘ 1999, Appendix L) fequiréd
participants to read an increasingly difficult set of Farsi pseudowords. Examples of these
included geem, seeklbkeh, and shakmojhke. The Farsi Pseudoword Task had 45 items.

English Orthographic Awareness

The Orthdgraphic Task (Siegel, Share, & Geva, 1995) (Appendix M) contained
17 pairs of pronounceable pseudowords. Only one member of every pair contained a
bigram that did not occur in English in the relevant position (e.g. filk-filv). Although

“filv”” was pronounceable, “Iv” never occurs without an “e” at the end of an English word
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such as halve. The task was to select the member of each pair that “could be a word” or
“looks like a word”. Note that the items of the Orthographic Task were designed to
examine orthographic awareness as defined in the literature review. This was an
important basis for the measure’s construct and content validity, and as noted by Siegel,
Share, and Geva (1995), the main objecﬁve of the task was to examine participants’
ability with respect to “recognition of the orthographic characteristics of the English
language” (Siegel, Share, & Geva, 1995, p.250). The split-half reliab‘ility (Spearman-
Brown corfectéd)‘ of this task was .70 (Stanovich & Siegel, 1994).

Farsi Orthographic Awareness

The Farsi Orthographic Task (Farrokh, Chalashgar &F aizabadi, 1999, Appéndix
N) contained 17 pairs of pronounceable Farsi pseudowords. Only one member of every
}Sair contained a bigram that did nét occur in Farsi in the position shown (initial or final).
Similar to the English Orthographic Task, the task was to select the membér of each pair
that could be a word or looks like a word. As an example, one of the pairs was palam-
fakam. The Farsi pseudoword “fakam” is pronounceaBle, but is not a typical written
Farsi word.

_ English Working Memory

In the Working Memory Task (Siegel, 1993; Siegel & Ryan, 1989) (Apﬁendix O);
sentences with the final word missing were read to participants. The paﬂicipant was to
supply the missing Word at the end of each sentence, and repeat all tﬁe missing words at
the end of the set.. Sentences were selected so that the final word was predetermined. This
was done to reduce difficulties in word retrieval. The maximum score was 12 points. A

score was given when all the correct missing words were recalled in the correct order. An
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(3

example were the sentences “In a baseball game, the pitchef throws the

(participant says “ball”’) and “On my two hands, I have ten *“ (participant says

“fingers”). Participants had to be able to repeat the two words in the correct order (ball —

fingers). With respect to construct and content validity, items were designed to examine
the domain of .working memory as defined in the literature review. No index of split half-
reliability has been reported for this task.

Farsi Working Memory

In the Farsi Working Memory Task (Farrokh & Vahabzadeh, 1999, Appendix P)
sentences with the final word missing were read to participants. The task was to supply
‘the missing word at the end of each sentence and to repeat all the missing words from the
set. This was done to reduce difﬁcuities in word retrieval. Note that sentences were
sglected such that the fmal word was predetermined. In Farsi, sentences ending with
verbs are such that the verbs are pre;deterrnined (Khanlari, 1979). Specifically, the tense.

of the sentence (e.g. past tense, future tense, etc.) predetermines the verb that comes at

- the end of the sentence (Khanlari, 1979). The maximum score was 12 points. A score

was given when all the correc<t‘missing words were recalled in the correct order.
Examples include the sentences “Darejeye havaye imrooze Toronto chand (How much
(is) today’s temperature in Toronto®) ____ (participant says /ast/ “is”) and “dar
kheeyaban haer rooze hadese-ee rokh (On the street every day an incident) - ”
(participaht says /meedahad/ “occurs”). Participants had to be able to repeat the two

words in the correct order (mikonaam — meedahad).

. ? In Farsi, verbs come at the end of sentences in the majority of cases (Khanlari, 1979).
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English Long-term Memory

The design of this task was based on previous ESL long term memory tasks (e.g.
Richardson-Klavehn & Bj ork,: 1988). All pa-rt_ici'pants were first presented with a one
page historical f)assage about German secret weapons of the Second World War
(Appendix Q). A survey of 120 Farsi speakers indicated that this topic is unfamiliar to the
majority of Iranians. A similar survey of 26 high school teachers from Vancouver
' indicated that this topic is not currently taught in sec§ndary schools and is unfamiliar to
the majority of native English speakers. The English Long Term Memory Task (Farrokh,
1999) (Appendix R) was a 10 item multiple choice quiz (each question has 4 response
- choices). The quiz was given to the participant one week after having read the paésage.
This was done to ensure that the quiz only tested long term retention of facts (Daneman
& Carpentef, 1980). To ensu're‘ construct validity, the items o’f the task were designed to
examine ‘“‘conscious recollection of (previously) studied material” (Heredia &
McLaughlin, 1992, p. 92) or “recall of previously read material in order to effectively
examine long term (semantic) memofy for that material” (Farrokh, 1999, p.3). The split-
half reliability (Spearman-Brown corrected) of this task was .83.

- Farsi Long-term Memory

Participants were first presented with a historical narrative.of the Celts, a fopic
unfamiliar with the majority of Iranians (Farrokh & Vahabzadeh, 1999, Appendix S). A
silrvey of 120 Farsi speakers indicated that this topic is unfamiliar to the majority of
Iranians. The Farsi Long-term Memory Task (Farrokh & Vahabzadeh, 1999) was a 10
~ item multiple choice quiz (each question has 4 response choices, Appendix T). The quiz

was given to the participant one week after having read the passage.
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Task Design

Most previous studies of Farsi ESL learning have rglied on English tasks that
were simple translations of typical Farsi items into English (Ghadessy, 1980). The
instruments used in previous Farsi ESL studies (e.g. Fallahi, 1978) may not have been
measuring the reading related cognitive processes relevant to English language
- acquisition. The design of the Farsi tasks in this study were done in consideration of the
following issues: construct validity, the difficulty level of the Farsi instruments, and the
reliability of the Farsi instruments. Each of these issues are discussed in detail below.

Content and Construct Validity

Each of thé English tasks (e.g., Rosner Auditory Analysis Task) had an
underlying conceptual basis. That conceptual.basis lead to the selection of certain words,
sentences or items appropriate to the domain being measured. The same conceptual basis
was used in designing each of the equivalent Farsi tasks. As a result, the words and
sentenceé used in‘the Faréi versions of the taéks were selected in accordance with the
demands of the conceptual basis of the tasks. In essence, Farsi items were not simple
translations of English items. This was doné to make the Farsi version of the tasks as
parallel as possible to their English counterparts in purpose and difficulty.

Task Difficulty

This was done by pre-testing the Farsi instruments with 30 volunteers®. These
participants were then interviewed about their perceptions regarding the difficulty level

and appropriateness of the test items.

¢ These were separate from the main body of research participants



77

The next step was to analyze the statistical distribution of scores to ensure that the
range of scores was sufficient for a proper correlation analysis. This would suggest that
the instruments had the means to distiﬁguish more ﬁnely the various leveis of
performance. The aim. of pre-testing was tb adjust the level of difficulty of the items of

all the Farsi tasks.

Reliability of Tasks

Reliability is defined as the desired consistency (br reproducibility) of test scores
.(C_rocker & Algina, 1986). To ensure the reliability of the Farsi tasks, the following steps
were taken. The pilot sample of n=30 voiunteers were given all of the tests. ‘Split half
reliability was calculated and are as follows: |

1. Farsi Word Identification Task (Farrokh & Chalashgar, 1999) = .92

2. Farsi Reading Task (Farrokh & Chalashgar, 1999) = 91 | |

3. Farsi Oral Cloze Task (Farrokh et al., 1999) = .83 |

4. Farsi Auditory Analysis Task (Farfokh & Vahébzadeh, 1999) = .85

5. Farsi Pseudoword Task (Farrokh & Chalashgar, 1999) = 88

6. Farsi Orthographic Task (Farrokh et al., 1999) = .82

7. | Farsj Spelling ’.I'.ask (Farrokh & Chalashgar, 1999) = .86

8. Farsi Working Memory Task (Farrokh & Vahabzadeh, 1999) = .79

9. Farsi Long-term Memory Task (Farrokh & Vahabzadeh, 1999) = .81
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Error Analysis and Contrastive Analysis

The error analysis procedure was designed to identify, describe, and classify -
every error for each participant (Corder, 1975; Danesi & DiPietro, 1991; Ghadessy, 1980;
Keshavarz, 1994) in phonology (based on the WRAT Reading and Woodqock Word | ,
Identification tasks), spelling (based on the WRAT Spelling Task) and syntax (basezi on
responses to tﬁe Oral Cloze-Revised Task). There were separate error analyses for the
phonological, spelling, and syntactic ‘categories respectiilely. Farsi errors in phonology,
syntax, and spelling were also reported.

For the examination of the process of lariguage effects (from Farsi to English)., the
contrastive analysis techhique was used. These categories of errors wergidetermined
upon completion of the error énalysis procedure (see below). Contrastive analysis in this
vstudy entailed these three steps: (a) separate descriptiops were provided for L1 and L2,
(b) grammatical and phonological elements to be compared between L1 and L2 were

determined from the data, and (c) specified L1 and L2 elements were compared.

ScoringProcedure for Errors

After the criteria of (phonological, spelling and syntactic) errors in word reading
were identified by (separate) error analyses, the scoring of those errors entailed the
following procedures. Each participant had a tally made of the. proportion of errors in
each of the established categories. Only those items that had been respondéd to were
scored. An example (of phonological Aerrors) was that of a person who read a total of 10

words containing the “th” sound’. She/he responded orally to only five of these. Three

" 5 Note that this category (like all others) has already been identified by the error analysis procedure.




79

of these were pronounced incorrectly (errors). The error score was the proportion of 3/5

or three errors out of a total of five pronounced.

Scoring Procedure for Phonologically Correct Spelling Errors
| | In addition to the aforemeﬁtioned system 6f eITor scoring, aﬁ additional technique
was used to score spelling errofs. In general, the unconstrained system (Lennox &
Siegel, 1993, 1996) or “unconstrair_led letter-sound system” (Bruck & W_aters., 1988, p.
80) v;/as used to calculate the phonological accuracy of misspelled words. Specifically, a
misspelling was judged as phonologically correct if it sounded like the target word by
application of grapheme-phoneme conversion rules, regardless of posifional_rules. For
exémple, the word “reach” in the WRAT Spélling Task could be written as “rech”..
“Rech” could be classified as phbnological, because “e” can have either a short or a long
sound associated with it (Fromkin & Rodman, 1983).

The sc‘oring procedure for each participant involved the following steps. The first
10 spellingierrors of the Spelling subtest of the WRAT were examined. Note that only
those words that were attempted and incorrectly written in response to dictation were
cbnsidered.. Words not written or attempted were not included in the analysis. Next, the
proportion of phonological accuracy was calculated for each of the 10 spelling errors.

Finally, a mean percentage of phonological accuracy was calculated. This entailed

calculating the sum of all 10 proportions and dividing by 10.

Error Analysis-and Inter-rater Reliability
Inter-rater reliability was required for establishing the validity of the error

analysis procedure. With respect to inter-rater reliability, the goal was to establish the

reliability and meaningfulness of the scoring criteria. There were two major steps in this
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process. First, meaningful error categories had to be first identified. Once the error
categories had been identiﬁed, a common set of scoring categories for the errors had to bé
established. These two steps are described below.
The first step (identification of error caFegon'es), involved the folloWing process.

First, every participant’s syntactic, phonological, and spelling errors were recorded.
Specifically, every participant had a separate file made for syntactic, phonolégical, and

~ spelling errors. The next step was to examine all the errors made by all participants in a
particular domain (i.e., phonological errors). The obj ective of this was to identify
patterns of errors that had been made by all participants and to categérise them. For
éxample, with respect to phonological errors, all words fhaf had the letter “g” read

| incorrectly (e. g.,i “benign” in WRAT Reading Task) were categorised under the
phonological error category of .“phonolo gical errors with g”. This procedure was done in
consultation with contrastive and error analysis researchers who were familiar with
phonological, syntactic and spelling errors made by Farsi ESL/EFL learners. The
selection. and identification of all error categéries were discussed with respect to both
potential language effects (i.e., Maddieson, 1984) as well as cognitive processes (i.e.,
Brown & Haynes, 1985). |

After the syntactic, phonological and spelling error categories had been identified,

procedures were followed to énsure the reliability of the Scoring cri‘_ceria of those errors.
Ess'entially, two independent raters developed a common set of scoring categories by
following these steps. First, they‘ coded one transcript together and then discussed their

coding scheme. They clarified their criteria and categories. The second step was to take

one other transcript and have each rater code it without talking to the other. The results
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were then compared and any ~discrepancies were reconciled by discussion. Criteria and
categories were then refined. The third step was to repeat the previous step until 95%
agreement on a single transcript was achieved prior to any discussion. The fourth step
entailed Faking another small set of transcripts (4-5) and repeating the procedure. Note
that the aim was to compare, look for agreement, and to refine the .criteria. The final step
was undertaken once consistent agreement was achieved. Both raters coded all of the
transcripts and again made comparisons. Finally, it was essential that all transéripts
(errors) were coded using the final set of categories. This entailed revisiting the ones

' used at the beginning to test the scheme and making sure .they were coded using the final
criteria. In addition, the statistical reliability of the error scoring schemes were checked
By calculating inter-ratef_ reliabillity indices for the scoring of syntactic, phonological and

spelling error categories.

Predictor variables or factors

Before investigating the questions of this study, we needed to outline the speéiﬁc
predictor and criterion variables (Kachigan, 1991; Stevens, 1996; Rencher, 1995). The
pr_edictor variables (or factors) were language category, language qxpeﬁence, reading
related cognitive processes, reading ability in English, and demographic variables. The
factors or predictor variables are described below:

Language category.

This factor was dichotomized at two levels. These were bilingual speakers of
both Farsi and English and native English 'speakers.

Language experience.
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The three factors used to i.dentify language experience were length of residence in
Canada (Baluch, 1996; Cummins & S-wéin, 1986), age on arrival to Canada (Cummins
and Swain, 1986), and Farsi reading experience (FR) while in Canada (Béluch, 1996).

Length of residence had thg following four levels: (a) 1-5 years, (b) 6-10 years,
(c) 11-15 years, or (d). 15 plus years. Age on arrival had the following three levels: (a)
11-19 years old, (b) 20-27, or (c) 28-35 years old. Farsi reading experience in Canada |
ﬁad thé following four levels: reading of Farsi inaterials (a) once a day, (b) once a week,

(c) once a month, or (d) less than once a month.

Cognitive processes.

These were grammatical sensitivity, phbnological awareness, phonological

- coding, brthographic awareness, working memory, and long-term memory. There were
separate sets of scores for English reading related processes and Farsi reading related .
processes.

Reading ability in English and in Farsi.

Reading ability in Engli§h was characterized as having two léyels (good and
poor). Reading ability in Farsi was also characterized as having two levels (good and
poor). The following procedures were used to distinguish bétween good and pﬁor readers
in English and Farsi.

| The assessment of English reading ability was based on the reading subtest of the
- WRATS3 or Wide Range Achievement Test (Wilkinson, 1993) norm standards of readihg

ability. As noted in the WRAT3 manual, standard scores (based on the original raw

scores) are used for comparisons between individuals (Wilkinson, 1993). The manual
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states that a standard score at or below 89 is_conéidered below average readiﬁg ability
(Wilkinson, 1993, p. 33). In this study, participahts attaining a standard score of 89. or
less were considered as poor readers. The cut-off standard score was 90. Participants
attaining a standard score of 90 or above were considered as good readers and those with
' scores below 90 were cénsidered aé poor readers. By using the appropriate age norm

. tables (Blue Age norms- age 20 through 24, 25 through 34, 35 through 44), each
- participant’s raw score was used to obtain their standard score. The obtained standarld
score determined that participant’s reading ability as good or poor (\yith respect to their
age group). |

The assessment of Farsi reading ability was based on .the Farsi Word

Identification Task (Eafrokh & Chalashgar, 1999). Since no normative data was
available for the Farsi Word Identification Task, the following précedures were followed.
The first step in the setting of Farsi reading ability was to examine the distribuﬁoﬁ of the-
raw data for the Farsi Word Identification Task®. A histogram of the raw scdres of the
Farsi Word Identification Task was plotted’ (Figure 1). The ordinafe (y-axis) indicates
the number of subjects. The abscissa (.x-axis) indigates the number of correct responses.
Crocker and Algina (1986) recommend that a “cut score” (Crocker & Algina, 1986, p.
414) be placed in the distribution to rﬁaximize the discrimination between the two groups
_(good versus poor Farsi readers). Since the distribution was found to be bimodal, two

distinct groups were identified based on their ability to read Farsi words. Using this

§ Crocker and Algina (1986) define this process as “standard setting with data” (Crocker & Algina, 1986, p.
415). : : :

7 Tests with a wide distribution of scores (such as the Farsi Word Identification Task) can allow for a more
accurate distinction of subgroups in the sample data (Jaccard, 1983). The Farsi Word Identification Task
has a distribution range of 106 items, whereas the Farsi reading task has a range of only 42 items.
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bimodal distribution, the raw score separating the good readers versus poor readers was
identified to be 73 (Figure 1).-

Demographic variables.

| The two factors in this category were age and educatioﬁ level in Canada (ELC).
Age (Keshavérz, 1994) had the followiﬁg thfee levels: (a) younger, 19-24; (b) middle,
25-29; or (c) older, 30-35. Educatiqn level in Cana&a (ELC) had the following four
levels: (a) below grade 12, (b) grade 12 diploma, (¢) incomplefc university level, or (d)

.. university degree or higher.

Criterion or dependent variables

There were three sets of criterion or dependent vanables that included the

following: |

1. Errors in syntax, phonology, and spelling (as identified in error analysis).

2. Scores on reading tasks in Engliéh and Farsi. These were the reading subtest
of the WRAT3 (Wilkinson, 1993), the Word Identification subtest of the
Woodcock Reading Mastefy Test-Revised (Woodcock, 1987), the Farsi
Reading Task (Farrokh & Chalashgar, 1999), and the Farsi Word
Identification Task (Farrokh & Chalashgar, 1999).

3. Scores on the spelling tasks in English and Farsi.- These were the Spelling

subtest of the WRAT3 (Wilkinson, 1993) and the Farsi Spelling Task

(Farrokh & Chalashgar, 1999).
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Interviews and Qualitative Analyses

Participants were alsd interviewed r@garding their observations with réspect to all
the English and Farsi tasks taken. Four subgroups of participants were taken into
consideration; good reading bilinguals, poor reading bilinguals, good reading native
English speakers, and poor reading native English speakers. The first obj.ective was to
obtain qualitative reports from participants regarding their perceptions of processes
(phonological and orthographic) involved in word reading and spelling in Farsi and
English. The second objective was to examine each of the cognitive tasks in English and |
Farsi in order to obtain information about (a) perceptions of p'rocess.es associated with
each specified task, (b) patterns with which participants responded to itenis, and (c) items
that seemed to pose the greatest difficulties.

The process of interviewing was designed to ensure that the information gathered
from all participants was consistent, valid and reliable. The interviews comprised of the
following four sets of questions. The following four criteria provided the main basis for
systematically coding and subs_equently analyzing the interview data. Note that each of
the participants’ responses were recorded with respect to eaéh of the criteria outlined |
below. |
1. Perceptions of cognitive proéesses. The theoretical basis for each of the cognitive
processes Wdu}d first be briefly explairied to the participant. A one-page sheet was then
given to the participant for reference purposes. This was to ensure that participants were
accurate in their statements when referring to cognitive processes. It must be noted that
many of the bilingual participants were well aware of a number of readiﬁg related

cognitive processes due to their exposure to Iran’s education system. There are equivalent
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Farsi ‘terms for phonological awareness, phonological coding, syntactic awareness and
orthographic awareness. The Farsi terms are “shekastan va tajziyebva tahleel-e seda”
(phonological awareness), “tabdeel-e- khat va harf be seda” (phonological coding),
“tashkheese dastoor-e zaban” (syntactic awareness), and ‘_‘tashkheese khat bedoon.
estfadeye seda” (.orthographic awareness). These terms ére taught to children in Iraﬁ at
the elementary school level (Teaéher Training University of Tehran, 2000). Next, aﬁe;
having outlined the processes, the participant would be asked about- their perceptions of
the roles of phonological (coding and awarenéss) with respect to word reading and
spelling. Note that for bilingual participants, questions pertained to both Farsi and
English phon_ologiéal processes, orthographic processes, word reading and spelling. An
- example of a quéstion would be “As you did the ___ reading task, did you notice yourself
relying on any of the cognitive processes we discussed, especially phonological and
orthographic processes? If yes, can you briefly explain how these wére implicated in your
reading process?”
2. Perceptions of processes'associated with each task. These questions asked the
participant whether they had any unique observations regarding é particular task. For
example, a sample question would be “what was ydlir fhinking process as you did the
task? Did you notice anything interesting in your thinking process as you did the
task?”
3. Items that posed the most difficulties. The main issue was Whether the particfpant
found any particular items especially unique or difficult. A typical question would be

“Were there any items on this task that you found difficult?”
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4. Patterns with which participants responded to items. This information would already
be available and recorded as a result of the participant having done the tasks. However,
pefceptions of participants were also recorded after the tasks were completed. The
questions posed here were related to question 3 above. If a participant aﬁswered “yes” to

question 3, a follow-up question would be “what made you' respond the way you did to

"

item ?
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CHAPTER III

Results

Question One: What is the Relationship between Language Category and Reading Ability

in English to Scores Attained in English Reading Related Cognitive Tasks?

The main objective of this research question was to compare Farsi speékers of
good and poor En'glivsh reading ability to their native English speaking counterparts with
respect to their scores on English reading related co gnitivé tasks. Essentially, the
relationship between language category and cqgnitive tasks as well as the relationship
between reading ability and cognitive tasks was investigated. In addition, this question
explored the possibility of a significant interaction between language éategory and
reading ability With respect to scores on cognitive processing.

The standard scores and percentage scores for this analysis are reported in Table
1; ré’w scores for this analysis are reportéd in Appendix U. Table 2 also displays thé |
résulté of Farsi speakers with respect to English reading ability on both their English and
Farsi cognitiye scores.

A 2X2 between-subjects multivariate analysis of variance (MANOVA) was
performed on six dependent variables: Oral Cloze Task, Rosner Auditory Anaiysis Taék, '
Word Attack, Ortho graphic Task, Working Memory Task, and Long-term Memory Task.
Independent variables were language category (bilingual and native English speakers)
and English reading ability (good and poor). The WRAT Reading Task was used to

distinguish between good and poor readers in accordance to the procedures described in

the method section.
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SPSS MANOVA was used for the analyses. Order of entry of independent
variables was language category then English reading ability. SPSS casewise deletion
(SPSS 9, 1999) was used as a missing data treatment for:incomplete data. This resulted
in total N of 120 being reduced to 117, since there were three cases with incomplete
data'. There were multivariate main effects for language category, F (6,98)=4.81,p<
.01 by Wilk’s Lambda criterion. The effect size, as indexed by eta squared, was .23.
There were multivariate main effects for English r.eading ability, F (6,98) =12.78,p <
.01 by Wilk’s Lambda cri‘teri‘on. The effect size, as indexed by eta sqﬁafed, was .44.
There were no signiﬁqant interaction (language category X English reading ability)
.effe.cts. |

Samejima (2000) has ﬁoted that even recent versions of MANOVA in SPSS (e.g.,
SPSS 9) éet the default alpha value for follow-up univariate ANOVA analyses at .05.
This would mean that the probability of at least one false rejection (with six.A‘N OVAs)
~ would be 1- .74 or .26, which is unacceptably high. SPSS.(2000) has noted that the
anaiyst must manhally pre-select the alpha leyel for follow-up ANOVAs in the SPSS
MANOVA menu. In tﬁis study the g, for the follow up univariate analyses in MANOVA
in'volving six dependent variables was set at .15/6 = .025 level of significance (Stevens,
1996, p. 198), a procedure based on the Bonferroni correction. The}lnivariate analyses
for the six dependent variable's were as follows. |

A 2X2 ANOVA was performed on the dependent variable of oral cloze with
language category (bilingual, native English speaker) and English reading ability (go.od

and poor) as factors. The only statistically significant effect was the main effect for

! Three native English speakers did not do the Word Attack and WRAT Spelling Tasks.

-
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English reading ability, F (1, 113) = 38.70, p <.025). The mean score for good readers
was significantly higher than poor readers with respect to the Oral Close Task. The effect
‘size, as indexed by eta squared, was .26. There were no significant interaction (language
X reading ability) effects. |

A 2X2 ANOV A was performed on the dependent variable of Rosner Auditory
Analysis with language category (bilingual, native English speaker) and English reading
ability (good and poor) as factors. 'fhe main effect for laﬁguage category was significant,
F (1,113)=19.24, p <.025). The mean score for bilinguals was significantly higher than
native English speakers with respect to the Rosner Auditory Analysis Task. The effect
size, as indexed by eta squareci, was .15'.. Thé main effect for English reading ability was

significant, F (1, 113) = 49.04, p <.025). The mean score for good readers was
signiﬁcantly higher than poor réaders. The effect si'ze, as indexed by eta squared, was
.30. There were no significant interaction (langliage x reading ability) effects. -

A 2X2 ANOVA was‘performed on the dependent variable of Word Attack withA '
language category (bilingual, nétive English speaker) and English reading ability (good
and poor) as factors. The only statistically significant effect was the main effect for
Ehglish reading ability, F (1, 113) = 23.69, p <.025). The mean s‘core for good readers
.was signiﬁcantly higher than poor readers. The effect size, as indexed by eta squared,
was .31. There were no significant interaction (lariguage' X reading ability) effects.

A 2X2 ANOVA was perférmed on the dependent variable of Orthographic Task A
with language category (bilingual, native English speak_er) and English reading ability
(good and poor) as factors. The main effect for language category was significant, F (1,

113) = 32.58, p <.025). The mean score for bilinguals was significantly less than native
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English speakers with respect to the Orthographic Task. The effect size, as indexed by
eta squared, was .04. The main effect for English reading ability was signiﬁcant,‘El (1,
113) = 34.51, p <.025). The mean score for good readeré was significantly higher than
poor readefs with respect to the Orthographic Task. The effect size, as indexed by eta
squared, was .15. There were no significant interaction (language x reading ability)
effects.

A 2X2 ANOVA was performed on the dependent variable of working memory
with language category (bilingual, nativé English speaker) and English reading ability
(good and poor) as factors. The only statistically significant effect was the main effect for
_ English reading ability, F (1, 113) = 44.09, p <.025). The mean score for good readers
was significantly higher than poor readers. The effect size, as indexed by eta équared,
was .28. There were no significant interaction (language x reading ability) effects.

A 2X2 ANOVA was performed on the dependent variable of long term memory
with language category (bilingual, native English speakerj and English reading ability
(good and poor) as factors. The only statistically significant effect was the main effect for
English reading ability, F (1, 113) = 6.98, p <.025). The mean score for good readers
was significantly higher than poor readers. The effect size, as indexed by‘ eta squared,
was .06. There were no significant interaction (languége X reading ability) effects.

The above results indicate that good readers do significantly better (higher scores)
than poor readers on all reading related co gniﬁve tésks. With respect to language
category comparisoﬁs, bilingﬁals did significantly better (higher scores) than native

English speakers on the Rosner Auditory Analysis Task and did more poorly (ldWer

scores) than native English speakers on the orthographic awareness task. No other
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significant differences were found on cognitive tasks with respect to language category

comparisons.

Ouestion Two: How much of the Variance in Word Reading is accounted for by

Cognitive Processes and Language Experience?

The objective of this question was to observe the anﬁount of variance in English
word reading accounted for by co gﬁitive pro.cesses and language experience, among V
biliﬁgual students. Word reading performance scores were obtained from two (séparate)
sfandardized word reading tasks: the Woodcock Word Identification Task and the WRAT
Reading Task. The technique of analysis was sequential multiplé regressfon.

In the sequential regreésion ahalysis, two main variables were entered. Cognitive
processes was entered as one block by including the following tasks in the f0110wing '
order: oral cloze, Rosnér Auditory Analysis, Word Attack, Orthographic Task, Working
Memo'ry Task, and L§ng-term Memory Task. Language experience wés entered as the
second block by including the following factors: Length of residence, age on arrival, and
Farsi reading experience in Canada. Education level in Canada was entered as the third
demograp_hic factor. -All assumptions for the statistical anallyseswere met saﬁsfactoﬁly.

IThe following procedure was used to account for the amount of variahce
accounted for by cognitive processes, language expeﬁence and education level in
Canada. A form 6f commonality analysis (Kerlinger & Pedhazur, 1982), the Relative
Pratt index (Pratt, 1987; Thomas, Hughes, & Zumbo, 1998; Zumbo &'Thomas, 2000,

Appendix V), was used to calculate the unique contribution of each variable to the

variation in the dependent variable. The Relative Pratt index partitions the overall R’ and
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attributgs a certain proportion of the oyerallg2 to each variable. The partitioning is
additive so that one is able to compute the proportion of R? attributable to each individual
variabl_e, as well as sets of variables (e.g., all of cognitive processes variables). One of
the most important strengths of this methbd of variance partitioning is that it is not
affected by either (a) the direction of the effect of the variables in the model or (b) the
order.of entry of individual variables or blocks of Variabies into the regression model
(Thomas, Highes & Zumbo, 1998; Zum‘tzé & Thomas, 2000). This is because the
calculation of the Pratt index (Appendix V) for each independent variable is contingent
upon the following elements: (a) the zero-order correlation of that independéht variable
with the dependent variable, (b) the beta weight of that indepencientv variable, and (c) the
total 32.

Table 3 displays the multiple regression equation coefficients for predicting the
Woodcock Word Identification from the scores of cognitive processes, language
experience and education level in Canada. A total R? of .72 was accounted for by
cognitivé processes (block i1 containing 6 variables), langhage experience (block 2
containing 3 variables) and education level in Canada (block 3 containing 1 variable).
Examination (;f the significance values for beta weights for all of the individual variables
revealed fhat education level in Canada, length of residence, the Word Attack Task, and
the Oral Cloze Task to be the best predictors. The Relative Pratt index (Table 4)
indicated that cognitive processeé tasks as a whole accounted for a unique contribution of

39% of the total R?, lahguage experience variables 36%, and éducation level in Canada

25%. The cognitive processes with the greatest unique contribution to the total R* was
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the Word Attack Task (19%). The language experience variable with the greatest unique
contribution was length of residence (21%). |

. Table 5 displays the regression of cognitive processes, language experience and
education level in Canada on the WRAT Reading Task. A total Rzof;.72 was accounfed
for by cognitive processes (block 1 containing 6 variables), language experience (block 2
containing 3 variables) and education level in Canada (block 3 containing 1 Vaﬁable).
E)camination of the significance values for Beta weights for all of the individual variables
ihdicated that education level in Canada, age on arrival, and the Word Attack Task to be
the best predictors. The Relative Pratt index (Table 4) indicated that cegnitive processes
tasks asa whole accounted for a unique contribution of 33% of the total R?, language
experience variables'41%, and education level in Canada 26%. The cognitive process
with the éeatest unique contribution to the total R” was the Word Attack Task (22%).
The language experience variable with the greatest unique contribution was age on arrival
(23%). |
| The results of this analysis indicated that variance in word reading was similar for
both measures (Woodcock Word Identification and WRAT Reading), whicﬁ suggests
consistency in the regression data. Speciﬁcally, the regression model was a significant
predictor of word reading by using a combination of cognitive processes, language
experience and education level as block factors. Variance partitioning (Pratt analyses)

indicated that cognitive processes and language experience accounted for similar amounts

of variance in word reading followed by (lesser variance accounted by) education level.
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Question Three: Are there Significant Differences between Bilinguals and Native English

Speakers with Respect to Syhtactic Enor Scores on the Oral Cloze Task?

The main obj ectivevof this question was to determine Whether any significant
differences existed between bilinguals and native English speakers with respect to
syntactic er‘for scores. Specifically, the objective was to see whether bilinguals and
natiye English speakers differed significantly with respect to certain categories of
-syntactic errors (e.g. prepositions). The Revised Oral Close Task (Farrokh et al., 1998)
was used to identify specific syntactic errors in English. The next stage, error analysis,
inQolved the classification of all the identified errors into distinct categories. Error
analysfs for the syntactic category revealed the following nine types of syntactic errors
made; by bilingual and native English speaking participaﬁts: (a) prepositions (Table 6),
(b) subjunctive (Table 7), (c) noun (Table 7), (d) adjective (Table 8), (e) Verb (T;ble 9),.
(f) adverb (Table 10), (g) interrogatiize adverb (Table 11), (h) auxiliary verb (Tablé 12), |
and (i) conjunctive pfonoun (Table 13). Asnoted in the methéd section, each participant
had a calculation made of the proportion 6f errors in each of the established categories.
Only those items that were attempted were scored. This implies that the percentage of
errors represent the proportion of mistaken items relative to the number of items the
participant attempted to respond. For instance, to identify “verb” syntactic énors, a
person was supposed to attempt three items 'examining verbs in the Revised Oral Close
Task (Oral Cloze Task has three items examining verbs). If she/he responded orally to
only two of these and one of them was pronounced incorrectly, the reported percentage of
syntactic verb errors fér that person was 50%. Table 14 diéplays the percentage of error

scores for bilinguals (n = 60) and native English speakers (n = 57). The reliability of
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raters' scoring of t‘he nine syntactic errors was good as indicated By the range of values
for inter-réter reliability (98 - 99%) and Kappa (.94 - .98, p < .05) coefficients.

The main issue with many of the syntactic error categories was whether there
were enough errors to warrant a statistiéél (between group) comparison. For example,
one may have a syntactic category in which very few errors were made by participants
(e.g., Table 6, preposiﬁon errors). In this case, a between group statistical coniparisbn
may arbitrarily identify (statistically significant) between group differences, however the
practical significance of this finding would be questionable since the number of errors
made with prepositions were few, and were made by a véry small number of participants.
Essentially, it was decided that there had to be a large enough numbe?r of errors made by
participants for an error category to be subjected to a (statistical) analysis. If a particular
subgroup made a large enough number of errors (20 errors) on a certain error category,
then the error category was selected for a between group (bilinguals versus native English
speakers) statistical analysis. The syntactic error tables contained information as to thé
total number of errors made by the folllowing four subgroups: bilingual good readers,
bilingual poor readers, native Engliéh speaking good readers, native English speaking
poor readers. The only syntactic category with a large enough number of errors (>20) for
étatistical énalysis was the categofy of verb errors.

The verb error scores (Table 14) had the characteristics of skewed distributions.
These could not be normalized by using standard transformation techniques. ‘As a result,
non-parametric st}atistics (Mann-Whitney U Tests) were used to cdmpare the verb errof

scores of bilingual participants to that of native English speakers. The Mann-Whitney U
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test revealed that bilingual students made more errors than native English speakers with
respect to verb errors, U = 806.0, p< .05 (see Table 14).

Additional qualitative observations may be with respect to reading ability
differeﬁces. Good readers made fewer overall errors than poor readers with respect to
nouns and verbs. Poor readers had fewer overall errors than good readers on adverbs,

-auxiliary verbs and conjunctive pronouhs. There were very little differences with respect
~ to overall €ITorS betwéen the groups with respect.to prepositions, sﬁbjunctives, adjectives,
and interrogative adverbs.

The analyses of this question only identified between group differences with
respect to syntactic verb errors. The following question allowed us to investigate the

sources of variation in those errors among bilinguals.

Question Four: How much of the Variance in each Category of Syntactic Errors is

accounted for by Cognitive Processes and Language Experience?

The main objective of this question was to examine the variance in syntactic
errors with respect to cognitive processes and language experience among bilingual
students. The results of the previous question however, only identified significant
between group statistical and qualitative differences with resl:;ect to verb errors. As a
result, sequential regression analyses were only performed with verb errors.

In this analysis, two main block va_riab'les were entered. Cogriitive processes was

“entered as one block by including th¢ following tasks in the following order: Rosner

Auditory Analysis, Word Attack, Orthographic Task, Working Memory Task, and Long-

term Memory Task. Note that the Oral Close Task was not entered as a predictor since
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the same variable cannot be used as both a predictor and criterion variable in the
regression model (SPSS 9, 2000). Language experience was entered as the second block
vby including the following factors: Length of residence, age on arrival, and Farsi reading
experience in Canada. Education lé\}el in Canada was entered as the third demq graphic
factor. All assumptions for the statistical anglyses were met satisfactorily for the
regression analysis (verbs). The regression analysis Qf the syntactic verb errors are as
follows. -

Table 15 displays the multiple regression equation coefficients for predicting verb
errors from the scores of cognitive pfoc_esses, language experience and education level in
Canada. A.total R? of .33 was accounted for by cognitive processes (block 1 containing 5
variables), ianguage experience (block 2 containing 3 variables) and education level in
Canada (block 3 containing 1 variable). Examination of the significance valﬁes fbr beta
weights for all of the individual variables indicated that Farsi géading experience was the
best predictor; The Relative Pratt index (Table 16) indicated that cognitive processes
tasks as a whofe accounted for a unique contribution of 8% of the total R?, language
experience variables 90%, and education level in Canada 2%. The cognitive process with
the greatest unidue contribution to the total R?* was the Rosner Auditory Analysis Task
(4%). The language experience variable with the greatest unique contribution was Farsi
reading experience in Canada (46%), suggesting that it is the variable that best éxplain_s

the variation in verb errors among bilingual Farsi speaking students.
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Question Five: Are ther_e Significant Differences between Bilinguals and Native English

Speakers with Respect to Phonological Error Scores on the Word Reading Tasks?

The main objective of this question was to determine whether any significant
differences existed between bilinguals and native English speakers with respect to
phonological error scores. Specifically, the main objective was to see whether bilinguals
and native English speakers differed significantly with respect to certain categories of
phonologieal errors (e.g. phonological errors with “e”).

The WRAT Reading Task as well as the Woodcock Word Identification Task
were used to identify specific phonological errors iﬁ English word reading. The next
stage, error analysis, involved the classiﬁcatioﬁ of these errors into distinct categories.
Erfor_ analysis for the phonological category revealed the following thirteen types of
phbnological ‘errors made by bilinguai and native English speaking participants: (a) letter
"a" (Table 17), (b) letter "i" (Tiable 18); (c) letter "u" (Table 19), (d) letter "o" '(Tab'le 20),
(e) letter "e" (Table 21), (f) attaching vowel "e" to consonant clusters starting with "s"
(Table 22), (g) multiple vowels (e.g., words containing “ua”, Table 23), .(h) letter "g"
(Table 24), (i) letter "c" (Table 25), (j) letter "w" or specific sound of [w] (Table 26), (k)
letter(s). "th" or specific sound of [0] (Table 27), (1) letter(s) "ph" or specific sound of [{]
(Table 28), and (m) sight errors (reading words as entirely different English words, Table
29). It must be noted that the last category (sight errors) was not considered es being
only a “phonological” error (grapheme to phoneme decoding). Thjs is because the nature
of these particular sight errors seemed to imply a strong role by orthographic processes as

4 well.
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For scoring, each participant had a calcuiation made of the proportion of errors in
each of the established categories. Only those items that were attempted were scored.
This irﬁplies that the perce’ntagé of errors represent the 'proi)ortion of mistaken items
relative to the .number of items the participaﬁt attempted to respond. For instance, to
identify “th” pljlondlogical errors, a person was supposed to read eleven words contéining
the "th" sound (Woodcock Word Identification Task has eleven words with “th”). If
she/he responded orally to only 5 of these and three of them were pronounced incorrectly, -
the reported percentage of phonological errors for that per.son was 60%. Table 30
displays the percentage of error scores for bilinguals (n = 60) and native English speakers
(n=157). The reliability of the raters’ scoring of the thirteen phonological errors was good
as indicated by the range of values for inter-rater reliability (.96 - .99%) .and Kappg (.95 -
.98, p < .05) coefficients.

As with thé syntactic errors, the main issue with many of the phonological error
cateéories (e.g., /c/) was practical significance; that is, whether there were enough errors
to justify a between group statistical comparison. As with fhe syntactic errors, an error
category was selectgd for analysis if at least one subgroup made a large enough number
of errors (20 errors) on thatv ca‘;egory. The phonological error tables contained
information as to the total number of errors made by the following four subgroups:
bilingual good readers, bilingual poor readers, nati;{e English speaking good readers,
native English speaking poor readers. Examination of the tables with reading errors

indicated that there was a sufficient number of errors (>20) for statistical analysis in the

(1398 1]

following nine error categories: letter "i", letter “u”, letter "e", attaching "e" to consonant
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cluste.r starting with "s", double vowels,cletter “g”, letter "w", letter(s) "th", and sight
erTors. |

Thc error scores of all nine categories (Table 30) had the characteristics of
skewed distributions. These could not be normalized by using standard transformation
techniques. As a result, non-parametﬁc statistics (Mann-Whitney U Tests) were used to
compare the error scores of bilingu>a1 participants to that of native English speakers. The
Mann-Whitney U tests revealed between group differences with respect to letter "i", letter |
"e", attaching "e" to consonant cluster starting with "s", letter "w", letters "th", and sight
erTors (sée Table 30). The results are as follows. Bilingual students made mofe erTors
than native English speakers in the following five cafegoriés: errors with “i”, U= 357.0, p
<.05;“e”,U=616.5,p< .0.5); “w”, [_J =507.0,p<.05; “th”, U= 429.0, p <.05; and
attaching /e/ to consonant clusters starting with /s/, U = 390.0, p <.05. In contrast, native -
English speakers made more errors than bilingual students with respect to reading words
‘as different words, U = 514.5, p <.05.

Generally, it was foﬁnd that bilingual students made more errors across five of the
nine categories and made less errérs across one of them. It must be noted that for the
word reading phonological errors of attaching "e" to consénant clusters starting with "s",

_ the letters “w” and “th”, naﬁve English speakers had virtually ﬁo eITors.

Additional qualitative observations may be made with respect to reading ability
| and the numbers of errors made in the phonological categories recorded in Tables 17 —
29. Good readers had fewer overall numbers of errors than poor readers with respect to

“a” (Table 17), “1” (Table 18), “u” (Table 19), “e” (Table 21), “multiple vowels (Table

23), and sight errors (Table 29). This was also true for those errors in which only
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bilinguals had errors in, namely errors in “w” (Table 2_6) and “attaching e to consonant
clusters” (Table 225. Howevor poor readers had fewer overall numbers of errors in “o0”
(Table 20), “g” (Table 24), “c” (Table 25), “th” (Table 27) and “ph” (Table 28). This may
due to the fact that the items encountered with respect to “0” (Table 20), “g” (Table 24),
“c” (Table 25), “th” (Table 27) and “ph” (Tablo 28) are mostly associated With the more
difficult items in the WRAT Reading Task and the ‘Woodcock Word Identification Task.
In both the WRAT Reading Task and the Woodcock Word Identification Task, items

~ (words) are placed in ascending order of difficulty and a participant is discontinued from
testing after having‘ made a specified number of consecutive errors. One reason poor
readers may be making fewer errors in “0”, “g”, “c”, “th” and “ph” may be due to the fact
' _ that they have mostly been discontinued from the task before having had the opportunity
of attempting the more difficult words associated with “0”, “g”, “c”, “th” and “ph”. One
example is the category of “ph” errors (Table 28). There are a total of twenty-four errors
made by good readers as opposed to one made by poor readers. The items associated with
- “ph” errors is the word “epistrophe” (item 102 of the Woodcock Word Identification
task).' With one exception, nearly all poor readers had been discontinued before the word

- “epistrophe”. Fewer errors were made by poor readers simply because they had less
opportunity to attempt it. In relation to this, there may another explanation as to why
good readers had more errors than poor readers. There were more good readers (n = 83)
in this study than there were poor readers (n = 34). The greater numbers of errors made

by good readers with respect to certain types of phonological errors may be a partly due

. L. .
to their larger sample size relative to poor readers. As a result, one reason there were

more errors by good readers is that there more of them available to attempt items (easy or
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difficult) relative to poor readers. As additional point that may be made is that many of
those poor readers had already been discpntinuedAfrom the task (dueto a spegiﬁed
number of consecutive errors); a factor which decreased their chances of attempting more
advanced and difficult items such as “Terpsichorean” (WRAT Reading Task) or

“Zeitgeist” (Woodcock Word Identification).

Question Six: How much of the Variance in each Category of Phonological Frrors is

accounted for by Cognitive Processes and Language Experience?-

The main objective of this question was to examine the variance in phonological

[GLINTIR)
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errors of , attaching "e" to consonant clusters starting with "s", letter “w”, “th”,
and sight errors with respect to cognitive processés and language experience among
bilingual students. As a result, sequential regression analyses were performed with each
of the aforementioned phonological (reading) errors as well as siéht erTors amdng
bilingual students. | |

In each aﬁalysis, two main block variables wé_re entered. Cognitive processes was
entered as one block by including the following tasks in the following ordgr:_ Oral Cloée,
Rosner Auditbry Analysis, Word Attack, Orthographic Task, Working Memory Task,
and Long-term Memory Task. Language experience was entered as the second block by
including the following factors: Length of residence, age on arrival, and Farsi reading
experience in Canada. Education level in Canada was entered as the third demographic
factor. All assumptions for the statistical analyses were met satisfactorily for all of the

regression analyses. The Relative Pratt index (Thomas et al., 1998; Zumbo & Thomas,

2000, Appendix V) was used to calculate the unique contribution of each variable to the
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variation in the dependent variable. The regression analyses of the phdnological errors
are as follows. |

‘Table 31 displays theAmultiple regression e}quationl coefﬁcienfs for predicting the
“1” errors ffom the scores of cognitive processes, lénguage experience and education
level in Canada. A total RZof .61 was accounted for by cognitive processes (block 1
containing 6 variables), language éxperience (block 2 containing 3 variables) aI{d
~ education level in Canada (block 3 containing 1 variable). Exanﬁnation of the
| significance Vélues for beta weights for all of the individual variables indicated that the
Word Attack Task and age oh arrival were the best predictors. The Relative Pratt index
(Table 32) indicated that cognitive processes tasks as a whole accounted a unique
contribution of 46% of the total R? language experience variables 43%, and education
level in Canada 11%. The cognitive process with the gféatest unique contribution to the
total R’ was the Word Attack Task (40%). The language experience variable with the
gfeatest' unique contribution was age upon arrival (38%).
Table 33 displays the multiple regression‘equation coefficients for predicting the
“e” errors from}t.he scores of cognitive pfocesses, language experience and education
level in Canada. A total R*of .62 was accounted for by cognitive processes (block 1 '
containing 6 variables), language experiencé (block 2 containing 3 \}ariables) and )
education level in Canada (block 3 containing 1 variable). Examinatilon of the
significance values for beta weights for all of the individual vaﬁablcs indicated the Word
Attack Task and length of residence fo be the best predictor variables. The Relative Pratt

index (Table 32) indicated that cognitive processes tasks as a whole accounted for a

unique contribution of 37% of the total R, language experience variables 39%, and
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education level in Canada 24%. The cognitive process with the greatest unique
contribution to the total R* was the Word Attack Task (26%). The language experience
variable with the greatest unique contribution was length of residence (37%).

- Table 34 displays the multiple regression equation coefficients for predicting the

[TIRT)
S

erTors of attaching “e” to consonant clusters staning with from the scores of cognitive
processes, language éxpeﬁencé and education lev,él in Canada. A total _R?—of 64 was
accounted for by cognitive processes (block 1 containing 6 variables), language
experiencé (block 2 containing 3 variables) and education level in Canada (block 3
containing 1 variable). Examination of the significance values for beta weights Vfor all of
the individual variables indicated that the Orai Close Task, thé Word Attack Task, age on |
arrival, and Farsi reading experience in Canada were the best predictors. The Relative
Pratt index (Téble 32) indicated that co gnitivé processes tasks as a whole accounted for a
unique contribution of 49% of the total R?, language experience variables 51%,‘ and
education level in Canada 0%. The cognitive process with the greatest unique
contribution to the total R was the Word Attack Task (23%) followed by the Oral Clése
Task (15%). The language experience variable with the greatest unique contﬁbution was
age on arrival (23%), followed by Farsi reading experience in Canada (19%).

Table 35 displays the multiple regression equation coefficients for predicting “w”
~ errors from the scores of cogni;[ive processes, language experience and education level in
~Canada. A total R?of .67 was accounted for by cognitive processes (block 1 containing 6

variables), language experience (block 2 containing 3 variables) and education level in

Canada (block 3 containing 1 variable). Examination of the significance values for beta

weights for all of the individual variables indicated that the Word Attack Task, length of
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residence, and Farsi reading experience in Canada were the best predictors. The Relative
Pratt indcx (Table 32) indicated that cognitive processes tasks as a whole accounted for a
unique contribution of 39% of the total R?, language experience variable.s 60%, and
education level in Canada 1%. The cognitive process with the greatest unique
contribution to the total R> was the Word Attack Task (33%). The language experience
variable with the greatest unique contribution was length of residence (30%) althcugh the
Férsi reading experience in Canada aiso had a similar contribution (29%). |

Table 36 displays the multiple rcgression equation coefficients for predicting “th”
errors from the scores of cognitive processes, language experience and education_ level in-
Canada. A total R? of .50 was accounted for by cognitive processes (bloc_k_ 1 containing 6
variaibles), language experience (block 2 containing 3 vaﬁablcS} and education level in
Canada (block 3 containing 1 variable). Examination of the signiﬁcance values for beta
weights for all of the individual variables indicated the Word Attack Task, length of
residence and Farsi reading experience in Canada to be the best predictors. The Relative
Pratt index (Table 32) indicnted that cognitive processes tasks as a whole accounted for a‘
unique coniribution of 35% of the total R, language experience variables 63%, and
education level in Cannda 2%. The cogniti\ie process with the greatest unique
contribution to the total R? was the Word Attack Task (3 1%). The language experience
‘variable with a similar contribution was age upon arrival (36%), followed by Farsi
reading éxperience in Canada (27%)). | |

Table 37 displays the multiple regression equation coefficients for predicting sight

errors from the scores of cognitive processes, language experience and education level in

Canada. A total R > of .52 was accounted for by cognitive processes (block 1 containing 6
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Variables), language experience (block 2 containing 3 variables) and education level in
Canada (block 3 containihg 1 variable). Examination of the significance values for béta
. weights for all of the individual variables indicated the Word Attack Task and education
level in Canada to be the best predictors. The Relatiye Pratt index (Table 32) indicated
that cognitive processes tasks as a whole accounted for a unique contribution of 73 % of
the total R?, language experience variables 1%, and educaﬁon level in Canada 26%. The
cognitive process with the greatest ﬁnique contribution to the total R was the Word
Attack Task (32%).

In summary, all scores (except sight errors) were influenced by language
experience, however the strongest félative iﬁﬂuence of language experience was on errors
- with /w/ and /th/. Cognitive processes had their strongest relative influence on sight

€6 ¢ 0y
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errors. With respect to errors with , and attaching /e/ to consonant clusters with
/s/, language experience and cognitive processes seemed to exert similar amounts of

influence. The areas in which education level exerted a strongest relative influence was

in /e/ errors and sight errors.

Question Seven: Are there Significant Differences between Bilinguals and Native English

Speakers'witﬁ Resbect to Spelling Error Scores on the WRAT Word Spel]ing Task?
The main objective of this question wﬁs to determine whether any significant
differences existed between bilinguals and native English speakérs with.res'pect to
spelling error scores. Specifically, the main objective was to see whether bilinguals and
native English speakers differed significantly with respect to certain categorievs of

spelling errors (e.g. spelling errors with words containing vowel “¢”).
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" The WRAT Word Spelling Task was used io identify specific spelling errors
(phonological oi orthographic) in English_ word spelling. The next stage, error analysis,
involved the classification of these spelling errors into separate and clistinct categories.
Error analysis for the spelling category revealed the following fourteen types of spelling
errors made by bilingual and native English speaking participants: (a) words containing
the "s", "z", or soft "c" sounds (Table 38); (b) }words containing "q", hard "ch" and hard
"c" sounds (Table 39); (c) words containing soft "ch" and soft "g" sounds (Table 40); (cl)
words containing "t", "d", and "th" eounds (Table 4l); (e) words containing "ph", "f", and
"v" sounds (Table 42); (f) words containing "m" and "n" sounds (Table 43); (g) words
containing double consonants (e.g., the double "s" in “vicissitude”, Table 44); (h) words
containing vowel "a" (Table 45); (1) words containmg vowel "e" (Table 46); (j) words
containing vowel "o" (Table 47); (k) words containing vowel "u" (Table 48); (1) words
containing vowel "i " (Table 49); (m) words containing double vowels (e.g., “1e” n
“Believe”, Table 50); and (n) writing a different word instead of the dictated word (Table
51). |

Error scoring was done according to proceclures outlined in previous questions
involving scoring of syntactic and phonological errors. As before, each participant had a
calculation made of the proportion of errors in each of the established categories. Only
tliose iteme that were attempted were scored. This. implies that the percentage of errors
represent the proportion of mistaken items relative to the number of items the participant
attempted to respond. For instance, to identify spelling errors with vowel “a”, a person

was supposed to spell twelve words containing vowel "a" (WRAT Spelling Task has

twelve words containing vowel “a”). If she/he only attempted six of these and three of
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them were spelt incorrectly, the reported per;:entage of phonological errors for that
person was 50%. Table 52 displayé the average percentage of error scores for bilinguals
(n - 60) and native English speakers (n=57). The reliability of the raters’ scoring of the
thirteen phonological errors was good as indicated by the range of values for intér—rater
reliability (.96 -  9_9%) an(i Kappa (.95 -.98,p <.05) ;coefﬁcients.
As with the synt-actic and phonolo gical errors, the main issue with many of the

spelling error categories (e.g., /c/) was whether there were enough errors to justify a

_between group statistical comp'a.rison. As with the syntactic and phonological errors, an
error category was selected for analysis if at least one subgroup made a large enough

‘ mimber of errors (20 errors) on that category. The spelling error tables contaiﬁcd
information as to the total number of errors made by the following four subgroups:
bilingual good readers, bilingual poor readers, native English speaking good readers,
native English speaking poor readers. Examination of the tables with spelling errors
indicated that there was a sufficient number of errors (>20) for statistical analysis in the
following six categories: s, z, soft ¢ sounds, ph, f, v sounds, words with double
conSonants, sounds of letter “a"’, sounds of letter “e”, and words with double vowels.

All six categories of spelling errors (Table 52) had the characteristics of skewed

distributions. These could not be nc’mnalized by using standard transformation
techniques. As aresult, non—parametric statistics (Manh—Whitney U Tests).were used to
compare the error scores of bilingual paifticipants’ to that of native English speakers.

There were no significant between group differences found in any of the aforementioned

spelling errors (Table 52).
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Analysis of phonologically correct spelling errors however indicated a significant -
between group difference.. Note vthat the scdring of these errors were done according to
the procedure outlined in the methnd section (see p. 50). A misspelling was judged as
phonologically correct if it sounded like the target word by the application of grapheme- |
phoneme conversion rules, regardless of rules of position .(Lennox. & Siegel, 1993). This
system was origina_lly devised by Bruck and Waters (1988) and is known-as the
unconstrained sconng system (Lennox & Siegel, 1996).

The reliability of the scoring of phonologically correct spelling errors by two
raters was assessed by the inter-rater reliability (95%) and Kappa (.94, p <.05)
coefﬁcienté. Examination of the ratio of skewness and kurtosis to their respective
standard errors indicated that the distribution of phonologically correct misspellings
followed the pattern of a normal distribution. This allowed for a parametric 2X2
univariate compérison.

A 2X2 AN OVAlnvas performed on the dependent variable of unconstrained mean
scores with language nategory (bilingual, native English speaker) and English reading
ablhty (good, poor) as factors. The means and standard dev1at10ns for language category"
and English reading ablhty are displayed in Table 53. The main effect for language
category was significant, F (1, 113)=6.87,p < .05. The mean score for bilinguals was
signiﬁcantl_y higher than native English speakers with respect to unconstrained mean
scores. The effect size, as indexed by eta squared, was .21. The main effect for English

reading ability was significant, F (1, 113) = 13.33, p <.05. The mean score for good |

readers was significantly higher than poor readers with respect to unconstrained mean
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scores. The effecf size, as indexed By eta squared, was .72. There were no _signiﬁcant
interaction (language X reading ability) effects.

These results indicate that bilingual Farsi speakers make more unconstrained
spelling errors in English than their native English speaking céunterparts. It’s possible
that Férsi speakers use phonological processes to a large extent when attempting to spell
English words. The possibility of this process is investigated by the regression and Pratt
analyses of the next question. The results of the ANOVA also indicated that good and
poor readers differ with respect to phonolo gicaliy correct spelling errors. Specifically, the
good readers of this study made more phonologically correct spelling errors than their '
poor reading counterparts. This also raises the possibility that good readers make more
. use of phpnological processes in their English word spellipg.

Before examining the next question, interesting qualitative observations may be

, ‘made with respect to reading ability and the spelling errors recorded in Tables 38- 51.
With the exception of “0” (Table 47), “u” (Table 48) and “i” errors, good readers had a
larger number of overall errors than poor readér’s 1n th_e spelling categdries. This .
phenomenon may be similar to that observed with the phonological eITofs discussed
earlier: (1) the earlier discontinuing of poor readers from the spelling task relative to
good readers and (2) the larger numbers of good readers relativg to pobr readers in this
study. Like the WRAT Reading Task, the items of the WRAT Spelling Task are placed iﬁ
ascending order of difficulty and a participant is discontinued from testing after having |
made ‘ten consecutive errors. One reason poor readers may be making feWer eITors may

be due to the fact that they have mostly been discontinued from the task before having

had the opportunity of attempting the more-difficult words associated with categories
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such as “s, z, or soft ¢ sounds” (Table 38). One example is the category of “s, z, or soft ¢

sounds” (Table 38). Examination Table 38 indicates that most of the errors are due to

e 19 P &6,

more difficult spelling items such as “acquiesce”, “pusillanimous”, “malfeasance” and
“vicissitude”. The majority of these errors have been made by good readers. Few poor
readers made these erro’rsv because many had been discontinued from testing before
haying the opportunity of attempting these more complex words.. An addi;ional factor, as
with the phonological errors discussed before, is,that there were more goéd readers (n =
83) in this study than there were poor readers (n = 34). The greater numbers of errors
made by good readers with respect to spelling errors may be a partly a function of tﬁeir
larger sample size relative to poor readers. There were simply more good readers

available to attempt items (easy or difficult) than poor readers.

Question Eight: How much of the Variance in each Category of Sbelling Errors is

accounted for by Cognitive Précesses and Language Experience?

The main objective of this quéstién was to examine the amount of variance in
specified spelling errors with respect to cognitive procésses and language experience
among bilingual students. However,' no sequential regression analyses were performed on
- any of the specified orthographic errors»since no between group differences with respect
to language category (bilingual versus native English speakers) had been identified (see
previous qhestion). Regressio.n analysis was performed on phonolo gicélly correct

spelling errors since a significant between group difference was identified (see previous

question).
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In this anélysis, two main block variables were entered. Cognitivve processes was
entered as one block by including the following tasks in the following order: Oral Cloze,
Rosner Auditory Analysis, Word Attack, Orthographic Task, Working Memory Task,
and Long-term Memory Task. Language experieﬁce was entered as the second block by
including the following factors: Length Qf residence, age on arrival, and Farsi rgading
experience in Canada. Education 1¢vel in Canada was entered as the third demographic
factor. All assumptions for the statistical analyses were met satisfactorily. . The Relative
Pratt index (Thomas et al., 1998; Zumbo &'Tho‘mas, 2000, Appendix V) was used to
calculate the unique contribution of each variable to the variation in the dependent
variable. The regression analysis of phonologically correct spelling erro;é is as follows.

Table 54 displays the mulltiple regression equation coefficients for predicting
phonologicaliy correct spelling errors from the scores of cognitive processes, language

~experience and education level in Canada. A total R? of .31 was accounted for by

. cognitive processes (block 1 containing 6 vaﬁables), language eXberience (block 2
containing 3 variables) and education level in Canada (block 3 containing 1 variable).
Examin_ation of the significance values for beta weights for all of the individual variables
indicéted that the Rosner Auditory Analysis Task was the best predictor. The Relative
Pratt inciex (Table 55) indicated that cognitive processes tasks as a whole accounted for a
unique contribution of 65% of the total R, language experience variables 9%; and
education level in Canada 26%. The variable with the greatest unique contriButidn to the -
total R? was the Rosner Audifory Analysis Task (59%). This may indicate that the

process of phonological analysis has an important relationship to making of

phonblogically correct spelling errors.
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Question Nine: What is the Relationship between Reading Ability in Farsi and Attained

Scores in Farsi Reading Related Cognitive Tasks?

This analysis a(ilfowed for the investigation of the re'lationship between Farsi
reading abiIity and performance on Farsi reading related cognitive tasks. Specifically, the
main objective of this question was fo -'in_vestigate thé idea that good and poor readers of
Farsi do not differ significantly with respect to Farsi cognitive tasks (i.e. Oranskij, 1975).

The assessment of Farsi reading ability was based on the Farsi Word
Identification Task (Farrokh & Chalashgar, 1999). As noted in the method section, the

“histogram distribution (Figure 1) for the Farsi Word Identification Task was foﬁnd to be-
bimodal. Two distinct groups (good versus poor) Were classiﬁea based on their ability to
read Farsi words. Using this bimodal distribution, the raw écore separating the good'
readers versus poor readers was identified. The “cut score” (Crocker & Algina, 1986, p.
414) of 73 was placed in the distribﬁtion to rﬁaximize the discrimination between the two
~ groups (good versus poor Farsi readers)’.
The.percentage scores for Farsi‘ reading ability are reported in ’Table 56; réw
| scores for this analysis ére reported in Appendix W. Table 57 also displays the results of
Farsi speakers with respect to Farsi reading ability én both their English and Farsi
cognitive scores. |

A one-way between-subjects multivariate analysis of variance (MANOVA) was
’per‘formed oﬁ six dependent ‘variables: Farsi Oral Close Task, Farsi Auditory Analysis

Task, Farsi Pseudoword Task, Farsi Orthographic Task, Farsi Working Memory Task,

and Farsi Long-term Memory Task. The independent variable was Farsi reading ability
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(poor and good_).. SPSS MANOVA was used for the analyses. The independent variable
entered was language category. Total N was 60.

There were multivariate main effects for Farsi reading ability, F (1, 59) =23.33,
p <.01 by Wilk’s Lambda criterion. The effect size, ae indexed by eta squared, was .73.
Results of evaluation of assumptions were satisfactory. The selection of an alpha level of
.15/6 = .025 for follow up univariate analyses in MANOVA involving six dependent
variables was done aceording to the procedures of Samejima (2000)- and Stevens (1996)
outlined in question one earlier.

One - wéy ANOVAs were performed on each dependent variable with Farsi
reading ability (good, poor) as the main independent Variab'le (faetor). Results found that‘
good Farsi readers outperformed poor readers on all tasks except for the Farsi Long-term
Mernory Task. Speciﬁcaily, Farsi good readers’ mean scores were higher on the Farsi

Word Identiﬁcation Task, (F (1, 59) = 107.'53, p <.025; eta squared = .82), Farsi Oral
| Cloze Task, (F (1, 59) = 25.31, p< .025; ete squared = .29), Farsi Auditory Analysis
Task, (F (1, 59) = 28.95, p <.025; eta squared = .33), Farsi Pseudoword Task, (E (1, 59)=
10.28, p < .025; eta squared = .25), Farsi Orthographic Task, (F (1, 59) = 73.54, p < .025;
| eta squared = .56), and Farsi Working Memory Task, (F (1,59) = 59.56, p <.025; eta |
squared = .22). |

These results show that gooci Farsi reading ability was associated with higher
scores in Farsi eral cloze skills, Farsi auditory analysis skills, and Farsi psendoword
decoding skills, Farsi orthographic awareness, and Farsi‘working memory. Reading

ability in Farsi was not associated wivth significant differences in the Farsi Long-term

Memory Task.

2 Note that the median of this distribution is 78.5
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Question Ten: What is the Relationship between Scores in English Reading Relatéd

'_ Cognitive Tasks and their Farsi Counterparts?

In this analysis, two distinct areas of investigation were examined. The first was
the investigation of the interdependence of reading related cognitive processes across
Farsi and English (i.e., the relationship between auditory analysis in Farsi and English).
Language experience variables (length of residence, age upon arrival, Farsi reading
experience) Qere partialled out due to the possible inﬂuence of these factors on English

reading related cognitive processes. The sample was the bilingual group (N = 60). The
second area was the investigation of the relationship of word reading to feading rélated
cognitive processes. Specifically, (a) the relationship English reading related cognitive
processes to word reading in En:glish'énd, (b) relationship of Farsi reading related
cognitive processes to word reading in Farsi were examined. Language experience
(length of residence, age upon arrival, Farsi reading experieﬁce) were pgrtialled out due
to the possible influence of fhese factdfs on the relationship between English word
reading and English readin‘g> related cognitive processes. The sample was the bilingual
group (N = 60). In addition, the relationship of English word reading to reading related
cognitive processes among native English speakers was also reported. The sample was
the native English speaking group (N = 57). The results were as follows.

First, in terms of the relationships between cognitive processing tasks in Farsi and
English, results (see Table 58) showed positive relationships across languages for the oral

close tasks (r = .69, p< .01), phonological awareness tasks (r = .81, p < .01), pseudoword

reading tasks (r = .81', p <.01), orthographic awareness tasks (r = .79, p <.01), wofking




117

‘memory tasks (r =.86, p <.01), and long term memory tasks (r = ;'82, p <.01). This
suggests that there were strong relationships between similar tasks across languages. The
partialling of language experience variables had no significant influence on these results
(see Table 59). |

Second, in terms of word reading, Farsi word reading was positively related to all
Farsi cognitive processing tasks, with the exception of the Farsi Long-term Memory Task
(see Table 58). Similarly, English word reading had more moderate and positive
correlations ;’vith all of the English cognitive tasks With the exception of the orthographic-
awareness and long-term memory (see Table 58). The partialling of 'langﬁage experience
variables had no significant influence on these results (see Table 59). Among native
English speaking students, the Woodcock Word Identification Task and the WRAT
Reading Task was significantly cofrelated with each of the English reading felated

cognitive processes, except for the Long-term Memory Task (see Table 60).

Follow-up Contrastive Analysis of Errors

Contrastive analysis was done w.ith those syntactic and p.honolo gical errors
(obtéined from the Revised Oral Cloze and English Word Reading tasks respéctively) n
~which bilinguals had significantly more errors. This qualitativé procedure can.be used to

explain errors which can (at least partly) be attributed to language effect (i.e.,
interference) from the first language (i..e‘., Farsi) to the second language (i.e., English)
(Jackson, 1981). Note that language effects are one of the processes that are proposed to

take place as a consequence of the language experience of the ESL learner (James, 1981;

Sajavaara, 1981; Selinker, 1972). The procedure of contrastive analysis was conducted




118

by consulting the following sources: the sound iﬁventories of the UCLA Phonological

~ Segment Inventory Database (UPSID) (i.¢., Maddiéson, 1984), Cambridge Archives, the
vowel contrasts section of the text “Pronunciation Contrasts in English” (Nilsen &
Nilsen, 1973), the Farsi grammar section of “The History of fhe Persian Language”"
(Khanlari, 1979), and the linguistic archives of the Department of Foreign Languages of
the Teacher Training University in Teﬁran, Iran (2000). The results of the contrastive

analyses are as follows.

Syntactic Errors due to Language Effects.

_As noted previously, the error analysis procedure'identiﬁed that bilingual students
had significantly more errors in verbs than their native English speaking counterparts.
The contrastive analysis procedure was used to help explain the possibie sources of
language effects from Farsi to English with respect to verbs. There were three items
containing verbs in the Revised Oral Close Task (Farrokh et al., 1998). An example of
this is reported and the contrastive analyses .with respect to verb erfors are described.

Example of oral cloze item with verbs: Betty —ee-a hole with her shovel. In
Farsi, verbs occur at the end of sentences (Forozanfar, 1979; Khanlaﬁ, 1979). Thisisin
contrast to English, in which verbs occur in the middle of sentences. Bilihgual students
(with less than five years of residence) who made errors with verbs did mention that they
had problems placing Qerbs in English. As nqted by participant LA “in the oral cloze
task I’'m asked to supply a word that’s missing in a sentence. How can the missing word
be a verb, especially if it is in the middle of a sentence?” This is a case in which the rules
of verb placement in Farsi have"‘negafive transfer (alias interference)” (Jackson, 1981, p.

196) to verb placement in English.
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Phonological Errors Due to Language Effects;

As noted previouSIy,'the error analysis procedure identified five errors in which
the bilingual students had significantly more etrors than native English speakers: (a)
sounds with letter “i”, (b) sounds with letter “e”, (c) attaching “e” to consonant clusters

669

starting with letter “s”, (d) letter(s) “th”, and (e) letter “w”. The contrastive analysis
procedure was used to help explain the possible sources of languaige effects from Farsi to
English for each of the aforementidned €rTors. |

T}iere were a total of 47 words contéining the letter “i” from the Woodcock Word
Identification Task and the Reading Task of the WRAT respectively. Examples of these

items are reported and the contrastive analyses with respect to them are descifibed.

Examples of words containing letter “i”: in, animal, finger in WRAT (Wilkinson,

1993), little, mechanic, carnivorous (Woodcock 1987). Despite the finding that

(I3 4]

language experience variables accounted for 43% of the variation in “i” errors,

contrastive analysis examining the possible influence of language effects indicated that

(T34}

Farsi phonology contains all of the sounds assoc1ated with the Enghsh letter “i

[{5¢3]

Speciﬁcally, all of the sounds corresponding to the English letter “1”” exist in Farsi as

(13444

well. Errors with the letter “i may be largely due to the ability to decode that letter in
English. The Word Attack Task accounted for the most influence in the making of “i”

errors (40%). This suggests that the cognitive process of phonological coding may be the

single most important variable in the making of “i” errors.
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There were 71 words containing the letter “e” in the Woodcock Word
Identification Task and the Reading Task of the WRAT. Examples of these items are

reported and the contrastive analyses with respect to them are described.

Examples of words containing letter “e”:_even, felt, egregious in WRAT

(Wilkinson, 1993); help, expert, quadruped (Woodcock, 1987). Language experience

[IPel]

variables accounted for 39% of the variation in “e” errors. However, contrastive analysis
examining the possible influence of language effects indicated that Farsi phonology
contains all of the sounds associated with the English letter “e”. Specifically, all of the
phones corresponding to the English letter “e” exist in Farsi as well. As in the case of

[ 1P 2]

, the most important cognitive process in the making of “e errors was

€z
1

letter
phonolo gicall coding as examined by the Word Attack Task (26%). This suggests that
errors with the letter “e” may be strongly related to decoding skills of that letter in
English.

€6
S

There were 10 words containing words starting with the letter “s” in the
Woodcock Word Identification Task and the Reading Task of the WRAT. Examples of
these items are reported and the contrastive analyses with respect to them are described.

Examples of words starting with “s”’: spell, stretch in WRAT (Wilkinson, 1993);

stop, spectacular (Woodcock, 1987). Language éxperience variables accounted for large

- proportion of the errors in this category (51%). Contrastive analysis investigating for
language effects indicated a major difference in the phonological systems of Farsi and
English with respect to words starting with consonant clusters with the letter “s”. This

phonological rule of Farsi may cause language effects or interference in the reading of

English words (Keshavarz, 1994; Wilson & Wilson, 1987). Past contrastive analyses of
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Farsi and English have predicted Iranian students making errors with consonant clusters
starting with “s” (Baker & Goldstein, 1990; Keshavarz, 1994 Wilson & Wilson, 1987).
In Farsi, no initial consonant clusters for words are allowed each consonant in the initial
. position is either preceded or followed by a vowel (Baker & Goldstein, 1990; Keshavarz,
1994; Wilson & Wilson, 1987). Finally, the cognitive process that accounted for the most
influence in the making of these errors was pseudoword reading or the Word Attack Task
.(23%).

There were 11 words with the letter “w” and 4 words with the letters “th” in the
Woodcock Word Identification Task. Examples of these items are reported and the
contrastive analyses with respecl to them are described.

Examples of words with ‘“w”’: swim, woman, twilight (Woodcock, 1987) and

' werds rvith “th”: with, zenith, mathematician, philanthropist (Woodcock, 1987).
Language experience variables accounted for a large proportion of the errors of “w” and
“th” (60-63%). Contrastive analysis lnvestigating for language effects indicated a major
differenee in the phonological systems of Farsi and Englisll with respect to the sounds
'correspondmg to the graphemes of “w” and “th”. Farsi does not have phonological
representatives for the graphemes of “w” and “th” (e.g., Department of Foreign
Languages of the Teacher Training University in Tehran, Iran, 2000). Typically, “w” is

pronounced as “v” and “th” as “t” er “d” (Wilson & Wilson, 1987). It must also be noted

that the cognitive process that accounted for the most influence in the making of “w” and

“th” errors was pseudoword reading or the Word Attack Task (35-39%).
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Farsi Syntactic, Phonological and Spelling Errors

Farsi Syntactic Errors.

Error analysis for Farsi syntactic errors on the Farsi oral qloze task revealed the
following eight distinct categon'es of errors made by Farsi speakers: (a) prepbsitions, (b)
* nouns, () adjectives, (d) verbs, (e) adverbs, and (f) conjunctives. Note the similarity of
these errors to those made by bilingual and native English speaking students on the Oral
Close Task.

Farsi Phonological Errors.

Error analysis for Farsi phonological errors revealed the following 8 distinct

categories of errors made by Farsi speakers: (a) vowel i or [ae] as in “hat”, (b) vowel
| as in “bet”, (c) vowel | or [0] as in “own”, (d) vowel 4l or [u] as in “tool”, () vowel T
or [o] as in “sofa”, (f) ! or [i] as in “beet”, (g) “tashdeed” or diacretic emphasizing stress

on a particular consonant, and (h) “hamza”. Note that the majority of these errors are due
to diacretics. As noted previously, many Farsi vowels are represented by diacretics. Like
Hebrew, these diacretics are not included in regular script, obliging the reader to “guess”
the actual vowel in the word. . |

Farsi Spelling Errors.

Error analysis for Farsi spelling errors revealed the following six distinct

. categories of errors made by Farsi speakers: (a) Farsi [s] represented by three distinct

graphemes (« ~ 5 ), (b) Farsi [h] represented by two distinct graphemes (» ), (c)

Farsi [t] represented by two distinct graphemes (<. b), (d) Farsi [z] represented by four
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distinct graphemes (} b 2 d) (o) Férsi [gh] represented by two distinct graphemes
G 't_), (f) Hamza represented by a single grapheme (» ) and (g) Ain represented by a
single grapheme (t)'

The main reason why these errors occur are due to Arabic rules of spelling. In

Arabic each of the above mentioned symbols are distinct sounds and have no similarity to

one another (Khanlari, 1979). For example, the symbols (<) and (b) are represented as

two different and distinct sounds in Arabic, whle.reas in Farsi both represent the sound [t].
Farsi, which is an Indo-European language, does not contain many of the consonants
covmmon,to Hamito-Semetic languages such as Arabic (Mallory, 1989). As a result,
when Arabic script was fully adopted by the 9™ century, many of the Arabic letters
repfesenting sounds not found in Farsi were simplified as [s], [h], [t], [z], and [gh]
(Arberry, 1953; Jahani, 1989, Leniz, 1937; Oranskij, 1975, 1977‘). This resulted in

multiple representations for consonants such as [s].

Interviews and Qualitative Information

All bilingual participants were interviewed and responses categorised in
accordance with the criteria outlined in the method chapter (p.79) after having been
administered the Farsi and English tasks. Native English speakers were also interviewed.
As noted in the method sectién, participants were first provided with an explanation of
the theory of all of the reading related cognitivg processes and were also given a handout

summarising these processes. This was to ensure that participants’ statements were

accurate with respect to various cognitive processes such as phonological awareness,
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orthographié awareness, etc. As noted in the meth’odv chapter (p. 80) bilingual speakers
were more familiar with the theoretical aspects of many of the cognitive processes due to
their training in Iran’s education system. The results of these interviews are reported
below.

Farsi Word Reading Strategies

A large number of good Fafsi readers (n=43) noted that they used both
phondlogical and orthographic prdcesses in Farsi word reading. As noted by participant
E. F., “Farsi word reading cannot Bé done exclusively by just orthographic 6r
phonological processes...both are involved”. However, there Was a slight distinction in
the way phonological and orthographic processes were'involved depending on the word’s
level of difficulty. When readihg less difficult Farsi words (opaque or transparent), it was
reported that orthographic pfocesses were more frequently impligated. This means that
they would refer to the word’s orthographi_c shape or character in their orthographic
lexicon. However, it was also reported that in such cases, phonological processes would |
also be involved. Even whén cextair; difficult Farsi words were encountered, bbth
orthographic and phonological processes were reported as being used. Many students (Q
= 41) noted that in such cases they would initially compare the word’s orthographic

character with another word (in their lexcion) with a similar orthographic structure (e.g., '

oslds /daghyanoos/ - prehistoric” with w »L3! /oghyanoos/ - “ocean”). These

students reported that even this strategy was not entirely orthographic; the retrieved word
" in the lexicon was “sounded out” as noted by participant M. M. However, the student

would also attempt to phonologically decode the actual word on the task (e.g., “vehesht”)

independently of the aforementioned orthographic process.
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English Word Reading Strategies

With respect to English word reading, the Férsi ESL students with five years or
less of residence in Canada noted that they consistently tried to apply spelling to sound
correspondence rules and as :r_loted by participant Y. R., no attempt was méde to
“recognize the visual shape of the word” (orthographic strategy). However, Farsi ESL
students with more than five years of residence in Canada reported using both spelling to
sound correspondence rules as wéll as an orthograph’ic strategy. Specifically, they |
| reported that they would try to recall whether a certain word had been seen before,

especially words that were high frequency. Of the native English speaking sample, the
poor readers noted that one strategy they uséd to read unfamiliar words wés to “try and '
see what it looked like”.- Examples of theée types of errors with native English speaking |
poor readers were the reading of “causation” (in Woodcock Word Idenﬁﬁcation) as
.“Caucasian” or “benign” (in WRAT3 Reading Task) as “begin”. This \&as not repqrted
by the poof reading bilingual speakers; they notgd that “the best strategy is to just try and
decipher the letters”. This is interesting becausé it implies that grapheme to phoneme
conversion rules were used consistently in reading easy or difficult English words.
However, it must be noted that many bilingual poor readers (n = 11) consistently read
“Benign” in the WRAT Reading Task as “begin”. Many good reading native English
speakers (n = 16) noted that in l.'esponse to difficult words, they would rely more strongly
on grapheme to phoneme conversion rules, however orthographic strategies coulq also be
applied. Finally, g‘oodv reading nativé English speakers noted that easier words wbuld

usually be read by a lexical strategy although many noted that they still “had the option of

sounding it”. It is interesting that the strategies reportedly used by good native English
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- speakers to read easy and difficult English words are similar to reports of good Farsi

readers reading easy and difficult Farsi words.

Farsi Word Spelling Strategies

It. wés consistently noted by both poor and good Farsi reéders that the most
difficult aspect of Farsi spelling was the fact that Farsi has numerous (scriptural)
representations (Gholamain & Geva, 1999) for the consonants /s/ (as in “sat”), /h/ (as in
“hat”), /t/ (as in “tea”), /z/ (as in “zebra”), and /gh/ .(“ghain” and “ghaff” sound not

represented in English). As noted in the discussion of Farsi spelling errors, the /s/ sound

has three possible represéntaﬁons in dictation (yu ~» 3 ), the /b/ sound has two (& ),
the /t/ sound has two (. 1), the /2/ sound has four (; & . &), and /gh/ sound has two -

(r t) No other major sources of difficulty with Farsi dictation were reported.

English Word Spelling Strategies

English spelling ability was identiﬁeci by using the WRAT3 manual (Wilkinson,
1993). The raw spelling scores were converted into standard scores with respect to age
grohp norm tables in the WRAT3 manual (Wilkinson, 1993). The classification of good
versus poor spelling ability was baséd on the ratings of standard scores on p.33 of the
WRAT3 manual (Wilkinson, 1993). The éut point selected to distinguish between good
and poor spellers was the standard score of 90. - |

A common observation made by poor bilingual spellers, was their difficulty in
knowing what letters of the English alphabet represented which sounds. For example, it

was not clear whether “ph” or “f” was to be used for the words “cacophony” or

“malfeasance”. Another observation made by bilingual students, was the lack of
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understanding of English spélling rules in general. Speciﬁcally, it was reported that there
was a lack of awareness of positional constraints (knowledge of how sounds cah change
according to their position). One bilingual university student (S. T.) noted, “I don’t
always know what letter combinations could result in a particular English sound when
I’'m spelling”. Native English speakers, who were poor spellers, also noted difficulties
lzvith rudimentary sound - spelling as.sociation rules. Like their bilingual counterparts,
they also had difficulties knowing what letter was associated with which sound.
However, one distinct observation with respect to all nati\}e English speakers who were
poor spellers and readers (n = 16) is that their lnisspellings conformed least to grapheme-
phoneme phonological guidelines; This means that if one were to read their misspellings,
they would not phonologically correspond to the target words. This was not the case with
good or poor reading and spelling bilingual speakers (n = 60) as well as good reading and

spelling native English speakers (n = 39). ’

Farsi énd English Syntactic Awareness

| Many Farsi ESL students, who had been residing in Canada t;or five years or less,
noted that the cues that they used for answering the oral cloze tasks for Farsi and English
were different. When responding to the Farsi Oral Cloze Task, bilinguals noted that they
tended to has/e less hesitation in their responses to items, as conlpafed to the Revised Oral
Cloze Task. Many bilingual students (n = 25) noted that this was mainly due to the fact
that English grammar rules were not as “automatic” as Farsi was for them. There were

' also some distinct patterns in responding to Oral Cloze item 11 (The girl s tall

plays basketball well) with respect to language category and reading ability. Ten of 39

- native English speakers (who were good réaders) had substituted names such as “Judy”,
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“Sally”, “Sharon”, etc. instead of a conjunctive adverb (e.g., “who”) when encountering
‘this item. This only occurred in three of 44 good reading bilingual speakers. In contrast,
- 24 bilinguals simply chose to not respond to this item. The patterns of all other errors

made by good reading bilingual and native Engllsh speakers were similar, most

3 Gy

responded with “whom”, “jumping”. Poor reading natlve English speakers (n= 18)

33, “ 7’ [1%

responded mostly with items such as “there”, very > and “many”’; three gave no
response. Poor reading bilingual students (n = 16) had responses similar to their native

English speaking counterparts. Only two of these participants gave no response.

Fafsi and English Phonological A\yareness

. The majority of the bilingual students noted that they found the Rosner Auditory
Analysis Task to be the easiest one of all the cognitive tasks to perform. The bilingual
students did very well as a group on this task (M - 37.5). Interviews with all bilingual
students indicate that the Iranian educational system places a heavy emphasis on
phonological awareness from elementary school. Specifically, children from grade one
are (a) first taught phonemes (b) then taught syIlables (c) taught to split (or analyze)

- words into syllables. Children learn all Farsi words by first analyzing them as separafe
syllables. This is a system that has existed in Iran’s educational system for et least a
century, however this format was both formalized and improved for the
primary/elementary educational system by Gholamhossein Nayeri’. In summary, the
Iranian educational system places a primary emphasis on the cognitive process of
phonological awareness with respect to individual word reading. In addition, almost all

bilingual students noted that they always used some type of analysis when learning a new

3 Nayeri also produced television programs for children in the 1980s in which the phonological analysis of
Farsi words were an integral part of the program.
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Engiish word. | This was.especially true of those gmdents who had had some forﬁ of
English language training in Iran prior to érrival in Canada.
Jtem analysis of specific errors on thé Rosner Auditory Analysis Task (Appendix
X) made by good and poor (English) reading bilinguals as well as good and péor reading
native English speakers revealed the following. The errors made by good English re.aders
| of both languége groups among items 39-40 did not appear to be ‘qualitatively different. |
Errors of phonological analysis on items 39 (continent) 40 (philosophy) made by
bilingual and native English speaking good readers were similar;' both groups had
difficulty when the “tin” sound was removed from “continent” and when the “lo” was
removed from “philosophy”. However, the types of errors made by the two groups with
. respect to all other items seem to indicate that the source of errors may bé different. In
many cases, bilinguals seem to analyze the sound correctly (they are aware of what sound
1s to be removed), however the response provided is still incorrect.. It may be that some
ty.pe'of “language effect” is present. For example, item 31(stream) demands removal of
| the “r” sound, resulting in “steam”. Many bilingual_s instead responded with “esteém”
(good readers, n = 8; poor readers, n = 10); this may be related to the phenomenon of the
reading error of attaching “e” to COnsqna.nt clﬁsters reported earlier. Another example is
item 27(skin), which demands the “k” sound to be removed, résulting in “sin”. Many
bilinguals (good readers, n = 10; pobr readers, n = 9) responded with “seen”; this may bé
related to the “i” errors of English reading reported earlier. ‘Native English speakers who

were poor readers.(n=18) had the highest incidence of incorrectly responding with real

English words in response to analysis demands. (Appendix X). An example is item
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36(carpenter), which demands the “pen” sound to be removed, resulting in “carter”.

Seven poor reading bilinguals responded with “carpet”, “Karen”, “care” and “car”.

English Pseudoword Decoding

Bilingual Farsi students, as a whole, did well on this task (M = 37.40). In total,
64 participants (bilingual and native English speakers) scored less than 37.40, which
corresponded to the 54™ percentile.v This is because eight of the non-word items are
actual phonological representations of Farsi words. These are: (4) raff (to rectify, to
alleviate), (6) nan (bread), (7) un (that)., (10) roo (visage; colloquial “being forward
without being discreet”), (17) shab (night, evening), (21) bufty (bufty is “you wove”;
from “bufian” to weave), (31) yeng (as in classical colloquial “yengeh” which means
“bridesmaid™), (41) vauge (very similar to classical ‘fvauge-h” or “word”). In addition,
39 of the original §0 bilingual students noted that many of the other words “sound like
Farsi words”. Examples are (35) “cigbet’; and (38) “pafmotbem”.
Item analysis of specific errors on the Word Attack Task (Appendix Y) made by
good and poor (English) reading bilinguals as well as good and poor reading native
" English speakers revealed the following. The errors made by good English readers of
both language groups among higher items (3 8-45) did not appear to be qualitatively
different. The majdrity of errérs made by bilingual and native English speaking good:
readers seem to be related to difficulties wilth' respect to knowing which rules to apply in
. grapheme to phoneme decbding. For example, item 40 (monglustamer) was read as |
monglus”tamer” (as in the verb “to tame”) by six good reading bilinguals and four good

reading native English speakers. However, there were examples of what zippeargd to be

at least partial language effects such as items 3 (ift) [read “eeft”], 5 (bim) [read “beem”],
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.15 (plip) [read “pleep”], 23 (straced) [read “estraced”], and (25) (thant) [read “tant”].
Both good and poof reading bilinguals had these errors, however the rela_tive incidence of
these were higher in the poor reading group (Appendix Y). A large proportion of poor
reading native English speakers’ errors frequently involved substituting real English
words instead of coﬁectly decoding the pseudowords. For example, 9 (gat) would be
read as “gate” or 33 (gaked) as “gawked” (Appendix Y).

Farsi and English Orthographic Processes

Many of the bilingual students performed well on this task (M = 13.46). This was
also true of native English speakers who were poor readers (subgroup M = 13.83). Many
of these students (bilingﬁals and native..English épea__kers of poor reading ability) noted
that they would simply look at thé word to see if it could like an English word
encountered before. It must be noted that all participants (good and poor reading
bilingual and native English speaking participants) noted that they had difficulty with |
item 14 (gwup-gnup) of the Orthographic Task. The ‘comment made by a bilingual -
participant (B.T.) Was typical of all cited participants “I cannot éee how any of these
. items could possibly look like or even closely be an English word”.

Item analysis of specific errors on the Orthographic Task (Appendix Z) made by
good and poor (English) reading bilinguals as well as good and poor reading native
English épeakeré revealed the following.' Items 6 (miln milg) and 14 (gwup gnup) were
the most difficult items for all four groups. With respect to other items overall, native
English speakers‘ of good and poor reading ability did better than their biliﬁgual

counterparts. In addition, poor reading bilingual students were the lowest performing

subgroup (Appendix Z).
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| ,Fars.i and English Memorv Processes

There was one interésting observation made by 42 bilingual parti'cipants with .
respect to both the Farsi and English Working Memory Tasks. As the task demands
became more difficult (i.e., more items had to be retained in working memory), bilingual
students noted that they experienced more random and distracting thpughts. This was
also reported by a large number of the native English speakers (n = 12) wh}o were poor
readers of English.

Many participants (bilinguals and native English speakers) reported that they used
‘mnemonic memory strategies for helping them recall items in order. A common report

.Was the tendency to try to link items together. The linking of items waé reported to assist
not only in recalling the words themselves, but to do so in the correct order. In the Farsi
Working Memory Taék, the majority of items end with verbs, although some items can
end with adjectives (e.g., hot, warm). Interestingly, bilingual students noted that applying
-the linking strategy to the Farsi Working Memory Task was more difficult since the
majority of Farsi sentences end with verbs.

A final observation with the Iranian students was the manhér in which items were
incorrectly recalled. Frequently, an item that had been forgotten from a previous set
would b:e incorrectly recalled as part of the next set. ‘This proactive interference is a case
of the inability to clear from working memory information that is no longer relevant
(Chiappe, Hasher, & Siegel, 2000). As noted by Chiappe et al. (2000) “proactive -
interference playé an important role inl the decline of working memory performance
associated with aging;’ (p. 15). Qualitative analysis of the data would seem to provide

support for this finding. The frequency of these intrusion errors was lowest in the 19-22 .
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year age gfoﬁp (n = 16), where only one case of intrusion was observed. In the 23-26
year old age group (n = 15), three cases of intrusion were observed. The 27-30 year old
age group (n = 15) had three cases as well. However, the frequency of intrusion errors
was highest in the 31-34 year age group (n = 14), where there were seven feported cases.
In surﬁrﬁary, there would seem to be more cases of obsérved proactive interference with
increasing age. |

A Note on Script and Direction of Reading.

A small number of bilingual students (n = 8) did note that they would sometimes
start reading an English word from right to left (asin F arsi), but would then immediately
“correct” themselves and proceed word decoding from left to right. The sole defining

characteristic of this group was that they had resided in the range of 1 to 2 years in

Canada.
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CHAPTER IV

Discussion

The maj or‘ focus of this investigation has been on the rélationship between reading
related cognitive processes and language exéerience to word reading performance as well
as syn';actic, phonological aﬁd spelling errors. The findings of this study have made a
number of contributions to the literature. FolloWing a brief dis‘cuséion of the implications
of the results of reading ability comparisons, the relationship of each of the reading
related co gnitive processes td word reading performan;:e and errors is analysed and
discussed in detail. The relative influence of cognitive processes and langhz;ge'expeﬁénce
on word reading will also be examined. In addition, the implications of the findings of
this study with respéct to the linguistic interdepgndence hypothesis will be discussed.
Major implications will then be summarized, foilowed By discussions on limitations of

the study, as well as future directions for research.

The Relationship of Reading Ability to Reading Related Cognitive Processes in Enélish
| | and Farsi
- With respect to bilingual readérs, good reading ability in English was found to be
significantly associated with hi gher scores in oral cloze, auditory analysis, pseudoword
- rééding skills, orthographic awareness, working memory and long term memofy. With
the exceptiofl of long-term memory, there wefe large effect sizes for all of the

aforementioned processes. These results are in agreement with previous literature that

 has reported reading ability to be related to various reading related cognitive processes
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such as phonological processes (Carr et al., 1990; Olson et al., 1‘984; Siegél,- 1993;
Wagner & Torgeseﬁ, 1987), orthographic awareness (Doctor & Klein, 1992; Olson et al.,
1984) syntactic awareness (Mann, 1998; Siegel, 1993), and working memory (Carr et al.,
1990; Mann, 19985- | |

With respect to Farsi word reading, good readers performed better than poor
readers on Farsi syntactic awareness, auditory analysis, pseudoword reading,
orthographic awareness, and working memory tasks. In addition, the effect sizes for the
aforementioned tasks were large; Farsi reading ability does seem to account for a major
proportion of the variance in performance in Farsi syntacti;;, phonological, orthographic
and working memory tasks. These results cqntradict previous literature (as cited in
Teacher Training University of Tehran, 2000) that has predicted reading ability in Farsi
to have no relationship to various reading related cognitive processes in Farsi.- |
Specifically, the notion that Arabic based script confounds the relationship between
.reading ability and reading related cognitive processes among Iranian languages was not
supported by the data of this study. Script does not appear tobea major factor in the
development of Farsi reading ability. Iﬁstead, the results indicate the importance of
cognitive processes‘such as phonological processes, orthographic awareness, syntactic
awareness and working memory in the develépment of (Farsi) reading skills. This
finding is in agreement with those found with adult Arabic ESL students (Hendefson,
'1983)

There wefe no significant differences between good and poor Farsi readers on the

Farsi long-term memory task. This indicates that the Farsi long-term memory task does

not distinguish well between good and poor readers of Farsi. The same may be said of
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the relationship of the Engiish long-term memory task to English reading ability.

“ Although the mean differences on the English long-term memory task between good
readers and poor readers of English were statistically significant, the effect size of
reading ability (good versus ppor) was small. This indicates that long-term memory has
little practical significance with respect to reading ability differences in English. The
strength of association between reading ability and long-term memory in Farsi and
English ‘was statistically trivial.' Long-term memory does not seem to be as important as

oth;r reading related cognitive processes (e.g., phonological pfocesses) with respect to

word reading performance. Instead, the results of this study indicate that the most |
important components of wor:d reading (in Farsi and English) are syntactic, phonological,
orthographic and working memory processes as outlined in reviews of bilingual learning
by Carlo and Sylvester (1996), Carr and Levy .('1 990) and Siegel (1993). In addition,
component reading related cognitive processing skills do seem to vary as‘a function of
individual differences with respect to reading ability in both Farsi and Eﬁglish. Word
reading in Farsi or English would seem to be a multi-factor process in that a number of
reading related cognitive processes are involved.

However, another important issue is which cognitive processes seerﬁ to exert the
most influence in Farsi and English word reading. In. addition, other processes, such as

language experience, can also account for the variation in English word reading

performance as well as phonological, spelling, and syntactic errors. These issues are

discussed below.
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Phonological and Orthoeraphic Processes, Word Reading, Phonological and Spelling

Errors

Phonological awareness and coding were found to be significantly related to word
reading in both Férsi and English. In particular, pseudoword reading and word reading
were highly correlated in both Farsi (r = .67, p <.01) and English (r = .55, p <.01). This
implies that the strategy of grapheme}to phoneme coding is a process important to both
Farsi and English word reading. This is consistent with past findings that flave found
strong relationships between pseudoword reading and word reading among bilingual
Farsi speaking children (Gholamain & Geva, 1999'), bilingual Arab Canadian children
(Abu-Rabia & Siegel, 1999), Arabic and Berber speaking children (Wagner et al., 1989)
and bilingual Arab university students (Henderson, 1983). Similar results were found
among native English speakers with respéct to the relationship between pseudoword and
- word reading (r = .78, p <.01).

There were significant correlations between phonological analysis and word
reading in both Farsi and English. However, there were differences in the magnitude of
the correlatién_s with respect to Farsi and English. In Farsi, the magnitude.of the
correlation between ‘the Farsi phonological Auditory Analysis Task apd the Farsi Word
Identification Task was strong (i = .68, p <.01). Among native English speakers, the
_strength of the relationship between phonological analysis énd word reading was also
strong (r= .56, p <.01). However, the strength of the correlation between the Rosner

Auditory Analysis Task and the Woodcock Word Identification Task among bilinguals

was moderate (r = .43, p <.01). Although Farsi speakers are very adept at the Rosner
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Auditory Analysis Task, they may not be applying their analysis skills to the same extent
in their English word reading as they do in Farsi. This is surprising considering reports
ma;de by many bilingual Farsi speakers that they always used a method of phonological
analysis (segmenting) when learning néw English words. It may be possible that
phonological analysis skills are mostly implicated with respect to new or difficult English
words and that this cognitive process is not involved to the same extent with more

‘ familiér wor-ds.. This finding contradicts Baluch’s theory that English word reading
among bilingual Farsi speakers has no relationship to phoﬁological analysis (Baluch,
2000).

Comparisons betWeen the bilingual group and the native English speakers
revealed that bilinguals significantly outperfofmed native English speakers with respect
to the Rosner Auditory Analysis Task. As noted in the results section, auditory analysis
skills are widely taught to}children in Iran from pre-school. Students in Iran are
encouraged to learn new or difﬁcult words (opaque or transparent) by usiﬁg tlheiri analysis
skills. Iranian culture and education places an important emphasis and value on
awareness 'of phonological segments and segmentation skills. Techniques such as
segmenting words into syllables and phonefnes are widely encouraged until grade 12
(Teacher Training University of Tehran, 2000). This emphasis on the cognitive process
of phonological analysis seems to have resulted in varied levels of performance in both
the Farsi Auditory Analyéis Task as well as the Rosner Auditory Analysis Task. Selinker
(1972) and Sridhar (1981) refer to this bphenomenon as “transfer of training” (Selinker,
1972, p .216; Sridhar, 1981, p. 220). This is the case when the perfbrmance in L2 (i.e;,

English) may be due to “identifiable items in training procedures” (Selinker, 1972, p
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216)in L1 (i.e., Farsi). A consistent qualitative observation with respect to the data
icollection process was that many of the bilingual participants' seemed to enjoy the Rosner
Auditofy Analysis Task most. In addition, a large number of bilingual participants (8
poor and 24 good readéfs of English) were very rapid in their responses with bsth the
Farsi Audltory Ana1y51s Task and the Rosner Audltory Analysis Task. This means that

' their responses were immediate and lacked any he31tat10n Overall, the bilingual Farsi
speakers did well on both the Rosner Auditory Analysis Task and the Farsi Auditory
Analysis Task.

However, another possible explanation ars\ts why_the bilingual Farsi speaking
participants of this study did as well as they did on the auditory analysis tasks in Farsi
and .Eriglislyl may have to do with Farsi orthographic structure. No studies have
investigated this possibility. In general, Farsi orthography in its fully vowelised format is |
a very regular writing system (Baluch, 2000). ‘Howevér, Farsi also has cases with short
vowels (diacritics) omitted, so that as is Hebrew, sdme words are phonologically opa_que
(Khanlari, 1979). There may be a relationship between the overall regularity of Farsi
orthographic structure (especially with respect to its transi)arent vocabulary) and good
perforrﬁance in auditsry analysis tasks.

Investigations in Italian word reading have indicated that there may be a
relationship between orthographic regularity (predictable grapheme-phoneme |
correspondenses) and phonological processes. Cossu, Shankweiier, LiBerrnan, Katz and
Tola (1988) compared the phonological segmentatioﬁ ébilities of Italian children

attending schools in Italy to English speaking children attending‘ schools in the U.S. The

four groups of children studied were nursery, kindergarten, first and second grade
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respectively. The results indicated that the Italian children outperformed their US
counterparts in tasks examining phonological segmentation (phonemés and syllables).
Cossu et al. (1988) attribute this relative superior performance to Italian “orthographic
language structure” (Cossu et al., 1988, p .11). Si_milar conclusions are reported in a
more recent study of bilingual Italian-Enélish speaking children in Toronto, aged 9-13
(D’ Anguilli, Siegel, & Serra, in press). Of note was the fact that poor and skilled readers
in the Italian bilingual group did better than poor and skilled native English speakers in
the Word Attack task (D’ Anguilli, Siegel, & Serra, in press). Among the explanations
discussed for this finding is the greater‘regularity of Italian Qrthograbhic stru'ct_ure
compared to English. It is possiBle that the bilingual children’s English language skills
benefit from the regularity of Italian (D’ Anguilli, Siegel, & Serra, in press). ‘These
findings raise thé question as to whether the perfdrmance of the bilingual students on the
auditory analysis tasi(s can be solely attributed to training in phonological anaiyéis skills
in Iran. It may be possible that, likeAItalian, the overall regularity of Farsi orthographic
sfructure (transparent words only) may at least partially influence performance in
phbnglogical analysis tasks.

'Anothef important finding relates to orthdgraphic awareness. Bilinguals, in
general,'did not perform as well as native English speakers on the orthographic task.
This leads to the question as to why there is a significant difference between bilinguals
and native English speakers with respect to the orthographic awareness task. It may be
possible to partly explain this finding by more closely examining the statistical effect

size. Although the mean differences on the orthographic task between bilinguals and

native English speakers was statistically signiﬁcaht, the effect size of language category
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. (bilinguals Versus nati\ie English si)eakers) Wés relatively small. This indicates that
language category does not account for the major proportion of Variance. in 6rthographic
awareness scores. The strength of association (or eta squared) between languaige
category (bilingual versus native English speaker) and performance on the orthographic

‘awarenéss task was statistically trivial.

Closer examination of the data indicated that the lower scores of bilingual
students on the orthographic task could be explained by the performance of a subgroup of
bilinguals who were pbbr read\ers of English (n = 16). Mo;t of these individuals arrived
relatively recently to Canada (less than five years). Furthermore, they were not as
familiar with English Roman based script as they were with Farsi Arabic based script. In
fact, when this subgroup (n = 16) was excludéd from the analysis, no signiﬁcaint
differences were found between bilinguals and native English speakers with respect to the
orthographic task.

In contrast to the findings Wiih respect to phonological procésses and word
reading, the magnitude of the relationship beiween orthographic awareness and word
reading in Farsi was different from that of English. Specifically, there was a strong
relationship between the Farsi Orthographic Task and Farsi Word Identification Task.
These results coiiﬁrm those of Baluch (1993, 2000), Baluch and Besner (1991) and
Baluch and Shghidi (1991) who note that ortho graphié awareness in Farsi has a strong
relationship to Farsi word reading. In addition, this is cqnsisten’; with interview data by
Farsi speaking participants who noted that ortho graphic (as welli as phonological)

- processes were important to Farsi word reading. However, the same relationship between

orthographic awareness and word reading was insignificant in English. It may be possible
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that the same subgrouﬁ of bilinguals referred to earlier (n = 16) who were poor readers of
English, and whose residency was a period of five years or less, were inﬂilencing these
results. What is interesting is that when this subgroup was éxcluded frofn the correlation
analysié between English word reading and orthographic awareness, the correlation index
became significant and moderate in magnitude (r = .31, p <.01). This implies that it was
mainly the poor English reading bilingual subgroup that failgd to rely on orthographic
aneness in their Engli‘sh word readinbg. A major reason for this may have been thveir
relativé lack of familiarity with English Roman based script orthographic rules. These.
results are interesting especially when examined in the context of the findings of Siegel,
Share and Geva (1995) who compare(i English speaking dysléxic students witﬁ normal
readers. Siegel, Share and Geva (1995) found that dyslexics had significantly higher
scores on an orthograbhic awareness task ih comparison to nonnél readers. This finding
with dyslexics was attributed to the possibility that “i_ri the course of the development of

_ their reading skills, and because of their poor phonological skills, the dyslexics had
learned to pay more attention to tiw v_isual—ortho graphic form of a word than to its sound”
(Siegel, Share, & Geva, 1995, p. 252). In fact, dyslexics did more pborly than their
normal reéding counterparts with respect to the Word Attack Subtest. Dyslexics may
have a core phonological deficit (Stanovich, 1988) with respect to reading. There is a
contrast between. the bilingual poor readers of this study and the English speaking
dyslexic readers of the Siegel, Sharé and Geva stﬁdy (1995). English speaking dyélexics'
seem to corﬂpensate for their relatively poor phonological (coding) skills by developing

their orthographic awareness skills. In contrast, the lack of awareness of English

~ alphabetic rules and orthographic conventions results in poor orthographic awareness
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skills in English among poor reading i)ilingual Farsi speakers. This may mean that the }
Farsi participants who were poor English readers were not evfﬁcient in terms of using a
visual apprdach (or lexical access) to read English words. This may be attributed to the
minimal e).cposure to English prinf with respect to background education discussed
earlier. In contrast however, all Farsi pgrticipan‘;s (good and poor readers of English)
were efficient in using phonological (coding) processes in reading English words.
A major implication of the results of the correlation analyses of word reading,
phonological and orthographic processes is that the universal hypothesis for Farsi
speakers as proposed by Baluch (1993,.2000) and Baluch and Besner (1991) was not
supported. There is no evidence that bilingual Farsi speakirig students have a selective
- bias towards visual or ortho graphic strategies and exclude phonological processes in
either their Farsi or English word reading. The notion of English and Farsi word reading
being devoid of i)honological processes (Baluch & Besner, 1991; Baluch, 1993, 2000)
has not been confirmed by the findings of this study. In fact, phonological processes,
especially grapheme-phoneme correspondence rules, appear to be a significant
corﬁponent of word reading in both languages. Specifically, Farsi reading has a strong
relationship to phonological analysis, phonological coding and ortho gfaphic processes.
In English word reading, the most important process appears to be phonological coding.
Tﬁis was true for both bilinguals and native speaking English speakers. Thié is

| interesting because although the scripts of the two languages are different, both use
alphabetic writing systerﬁs. This means that both Farsi and Engiish word reading require
similar prdcesses of grapheme to phoneme decoding, despite the considerable differences

in the scripts of the two languages. These same results and conclusions have been found
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in a recent study involving bilingual Farsi and English speaking children in grades 2 and
3 (Mab-Moghaddm & Senechal, 2001). Specifically, phonological coding is a process
.signiﬁcantly related to both Farsi and English word reading among bilingual Farsi
speaking children. |

'One_, question tflat may be raised is whether phonological decoding strategies of

Farsi word reading transfer to English word reading. The studies of Brown and Haynes

- (1985) as well as'Koda (1987) have indicated that L2 reading strategies may influence or

even “transfer” (Koda, 1987, p. 133) to L2 word reading in English. Perhaps a sort of L1
word reading stratégy transfer does take place, and bilinguals rely strongly on grapheme

to phoneme decoding procedures or “phonological coding strategies” (Koda, 1989, p

~.218) in English word reading, simply because this is what they originally learned to do

in Farsi word reading. Essentially, transfer may occur because grapheme to phoneme
decoding is a process that is essehtial to Farsi word reading and is a skill that may
actually transfer to English word reading. However, a different explanation is possible
with respect to the similar correlations between word and pseudoword.reading in Farsi
and English. The ESL word recognition rﬁodel of Mgara (1984) and Meara et al. (1985)
would explain this phenomenon not as.a case of tfansfer, but one of bilingual students
simply learning to adapt to the characteristics of the English Roman alphabet.

Using a dual route paradigm (Coltheart, 1978; Forster & Chambers, 1973; Meyer,
Schvanevelt, & Ruddy, 1975) Meaira, Coltheart and Masterson. (1985) have ﬁroposed an
ESL word reco gnition model %or English, which considers both ortho graphic and
phonological rouftes. Using this model, Meara et al. (1985) note that ESL students using

Arabic script would have difficulty reading English words because “the written form of a
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word does not uSually contain information about the pronunciation of the vowels” (Meara
et al., 1985, p .35). However, these ESL students would eventua{lly learn to decode
English words properly by “large-scale restructuring of the mechanisms §f (English)
word recognition” (Meara et al., 1985 P -.3 5). Essentially, Farsi speakers may be
adapting to the characteristics of the English alphabet by recognizing that (a) there are no
diacretics representing opaque vowels in English and (b) English alphabets represent
phonemes (consonants and vowels). The latter case at least, ié analogous to Farsi word
reading; perhaps this particular fécet of grapheme to phoneme decoding in Farsi may
transfer to English word reading. |

Interestingly, phonological decoding not only is important to word reading
performance, but also plays an important role in phonological errors. Specifically,
phonological decoding was the cognitive process that consistently made a large unique
éontribution to the total R of all the phonological errors (26 — 40%). However, there was
more variation with respect to language experience variables.

The most interesting observation with respect to errors with “w”” and ‘;th” was that
language experierice accounted for the major proportion of variance in the regression
analyses (60 - 63 %). One of the processes resulting frém language experience is
language effects, or interference from L1 to L2. As noted in the literature review,
lénguage effects cannot be statistically measured or quantified,; howeyer, contrastive
anal)'/sis can be used to qualitatively explain that process (Fisiak, 1990; James, 1981;

Keshavarz, 19_94; Sridhar, 1981). Contrastive analysis indicated that the graphemes

corresponding to the sounds /w/ and [0]*“th” are not represented in Farsi. This results in
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Farsi bilingual students decoding “w” as /v/ and /6/ or /th/ as /t/ or /d/ (Maddieson, 1984;
Teacher Trairﬁng University of Tehran, 2000; Wilson & Wilson, 1987).

With respect to /w/ and /th/ errors, the Pratt indices for language expeﬁence

indicated that length of residence and Farsi reading experience made the most relative

contributions. Essentially, it may be possible to speculate that as length of residence

increases, the number of errors with “w” and “th” may decrease. This may be because as
language experience with English increases, the possibility of the process of a language

effect from Farsi decreases. Conversely, the more Farsi language experience the Farsi

speaker has while in Canada, the more likely it may be that she/he will experience

language effects with respect to /w/ and /th/ sounds. This raises the interesting possibility

that the frequency of exposure to Farsi literature exposes the Farsi speaker to the Farsi

phonological system which is dcvoid of “w’” and “th’b" sounds. This increased expoéure

may perhaps reinf&rce Farsi phonological rules and hence increase the likelihood of
making language effect errors with “w” and “th” sounds in English.

With respect to 'errorsv of attaching /e/ to consonant clusters starting with (e+s), the
Pratt indices for language experience indicated that age on arrival and Farsi reading

experience made the most relative contributions. Interpretation of these results are

_ interesting because they seem to indicate that the more exposure a bilingual person has to

Farsi reading materials, the more likely she/he is to attach ‘““€” to consonant clusters

<6 0
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starting with “s”. It may be possible that exposure to Farsi words and syntax increases

€42
S

the probability of making “e”-attach to-“s” errors. However, the relative Pratt index
indicated that age on arrival accounted for a larger unique contribution to the total R?of

“e+s” errors than Farsi reading experience (26% versus 17%). The significance of age on
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arrival may mean that the older a person is when arriving to Canada, the more likely
she/he would commit “e+s” errors. Hence, the older a Farsi speaker is when arriving to
Canada, the more difficult it may be to master consonant clusters starting with “s” when
reading English words, despite years of subsequent residence or education in Canada.
There may be a connection between this possibility and Selinker’s notion of “fossilizable
linguistic phenomena” (Selinker, 1972, p .215). Essentially, Selinker defines
fossilizations as linguistic errors that second language speakers will tend to persist with
no matter how mﬁch “explahation énd instruction he receives in the target 1anguage5’
(Selinker, 1972, p .215). In fact, education level in Canada accounted for only 2% of the
unique contribution to total RZ Length of residence did not account for much variation
either (4%). In addition, fossilization is seen as possible evideﬁce for language effects or
“language transfer” (Sélinker, 1972, p .216) of L1 (i.e., Farsi) rules to L2 (i.e., English).

It is interesting that the Oral Cloze Task made a unique contributién of 14% to the
total R? of attaching “e” to consonant clusters. It may be possible that there is a
relationship between sensitivity to English syntax and the (phonological) knowledge of |
decodihg English words that begin with consonant clusters starting with “s”. This would
~ imply that there is a relationship .betweén syntactic awareness and phonological coding in
English. There was a moderate relationship (r = .51, p <.01) betw?en the Oral Cloze
ATalsk and the Word Attack Task a finding similar to that obtained by Gottardo et al.
(1996). |

It was also interesting that Farsi speakers had a.hi gh incidence of errors with the
letters “’i” and “e”, despite the fact that the allophones corresponding to these exist in

Farsi (Teacher Training University of Tehran, 2000). It may be that Farsi bilingual
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‘ students are used to decoding vowels from graphemes differently in Farsi than in English.
In Farsi, vowel sounds are represented by distinct letters and diacretics (Baluch, 1993;
Forozanfar, 1979; Khanlari, 1979). In contrast, the English letters “i” and “e” ean have
multiple representations of sounds (Fromkin & Rodman, 1983). Multiple regression and
Pratt analyses of the vowels i and “c” indicated interesting information with respect to

| the influences of reading related cognitive processes as well as language experience (age
- on arrival, length of residence and Farsi readirig experience).

({3444
1

With respect _to errers with “1”, age on arrival accounted for the greatest unique
contribution to the total R? (38%). Lengih of residence and Farsi reading experience
accounted for only a small fraction of tiie remaining variation with respeci to language
experience (5%). This may indicate two important points. First, performance in reading
the letter “i” may not necessarily improve with a long length of residence in Canada. .'
This again seems to be a phenomenon of the “fossilization” of the errors, like the errore
of attaching g to consonant clusters mentioned earlier. Second, amount of exposure to
Farsi reading (expei'ience with L1) while residing in Canada appears to have neither a
facilitating nor adverse relationship to the performance of reading the letter “i”. It may
again be possible to speculate that the older a Farsi speaker is when arriving to Canada,

[13¢4]
1

the harder it will be for her/him to master the decodingof the letter “i”, despite years of

subsequent residence in Canada.
The cognitive process that made the greatest unique contribution to the total R, in

the regression of “i” errors, was the word attack task (40%). This suggests that the most

~ predictive cognitive process with respect to errors in “1” 1s phonological decoding.

[{3%4]
1

1s to be decoded in the

Central to this process is the knowledge of how the letter
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context of its positioning in different English words. The pattern of findings with respect

[{5%4]
1

to errors with the letter “e” were similar to “i”. With respect to reading reiated cognitive
processes, word attack made a unique contribution of 26% to the total 1_{2 of “e” errors.
However, there were differences with respect to the variables investigating
language experience. Length of residence was the variable with the greatest unique
contribution to the total R of “e” errors (39%). Education level in Canagia was also
important (24% of unique contribution to total sz. This indicates that, in contrast to the

6
1

letter , the longer the bilingual student resides in Canada and the longer the exposure
to Canadian education, the fewer errors are likely to be made with the letter “e”.
Therefore, the bilingual Farsi speaker séems likely to eventually master decoding of the
letter “e” with increased length of residence énd education in Canada.

‘ As noted in the literature review, language experience results in at least five
 processes (Krezezowski, 1981; Selinker, 1972): (a) strategies of L2 communication, (b)
overgeneralization of L2 materia'ls, (c) transfer of L1 training, (d) strategies of L2
learning, and (e) the transfef of L1 syntactic, phonological and semantic elements to L2
(language effects). However, it may be possible to speculate that certain social processes
may take place with increased length of residence. A small number of bilin‘gual '
participants (n = 9) noted that they felt their Ehglish skills improve through “day t(; day
contact with Canadian friends”. This phendmenon is not ﬁnlike the concept of
“eﬁvifonmental variance” (Olson et 'ail., 1994) or variance in performaﬁce due to non-’

genetic or heritability factors. Although social processes with respect to mainstream

culture were not studied, it may be necessary to investigate this phenomenon in future ‘

studies with respect to length of residence in Canada.
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The phonological errors with respect to Farsi were different in natufe than those -
of English. First, the majority of Farsi reading errors haci to do with the opaque
representation of vowels. This means that errors were not due to confusion of grapheme
to phoneme decoding rules; fhey were more a consequence of trying to “.guess” the actual
vowel in the words. This is similar to problems experienced in Hebrew word reading

. (Bentin et al., 1984). These were in contrast to the English errors, which were generaily
the consequence of the application of incorrect grapheme to phoneme conversion rules. -

One of the most interesting findings of this study pertains to spelling errors.
There were no significant differences between bilingual and native English speaking

. students with respect to spelling errors. This indicates that not only did both groups make
similar typgs of errors, but that neither group made significantly more errors (in any

“specified category) than the other. Bilingual students, however, did make significantly
moré phonologically correct spelling errors. This means that their misspelled words
could still be pronounced like the actual target word by using grapheme-phoneme
conversion rules. How is it poésible that bilingual students made more phonologically
unconstrained misspellings than native English speakers? One possible explanation is |
that bilingual students, in general simpi&r rely more on phonological processes in their
'En.glish spelling than native English speakers do. In fact, there was a moderate and
significant correlation between spelling and pseudoword reading (r = .54, p <.01) and a
strong correlatioﬁ between spelling and audifory analysis (r =.71, p <.01) among
bilingual students. Native English speakers also had significant correlations between

spelling and pseudoword reading (r = .49, p <.01) as well as spelling and phonological

analysis (r=.51, p <.01). An interesting question is evident: why is there a stronger
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relationship between auditdry analysis and spelling in English among bilingual Farsi
speakers than among native English speakérs? This may be explained by the
phenomenon of the well developed phonological analysis skills among the Farsi bilingual
speakers. Speéiﬁcally, it is possible that bilingual students apply phonological
segmentation skills to a greater extent that their native English speaking counterparts.
The results of the relative Pratt analyses seem to support this s’p'eculation} The Rosner
Auditory Analysis Task accounted for 59% of the unique contribution to the total R* of
phonologically correct spelliﬁg errors. Among bilinguals, education level in Canada was
the next most irnportant variable (26%), which indicates that classroom instruction in
spelling does.have a relationship to phoﬁologically correct spelling errors made by
bilingual Farsi speaking students. |

The subgroup with the least number of phonologically correct spelling errors was
the poor reading and spelling native Englivsh speakers (n = 18). One distinct
éharacteristic of their errors was the tendency to randomly insert vowels an(i consonants
~ in the words they were attempting to spell. As a result, their spelling errors would not
sound like the target word if grapheme-phoneme conversion rules were applied. There
were even cases amc‘)n'g poor reading native English speakers in which an entirely
different word was written instead of the dictated word. This feature occurred to a much.
lesser extent among good reading native English speakers, but was rare amohg all
bilinguals. It must be noted that the relationship between orthographic awareness and

spelling among native English speakers was moderate (r = .37, p <.01). In contrast, the

same relationship was not significant among both poor and good English reading
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~ bilinguals, indicating that orthographic awareness, as a proéess, i.s not significantly
involved in English phoneme to grapheme transcription.

The majority of Farsi spelling errors related to the difficulty of knowing which of
three graphemes of /s/, four graphemes of /z/ or two graphemes of /t/ to write in the
context of different words. As indicated. previously, all of these different graphemeé
originate from Arabic script (Khanlari, 1979; Forozanfar, 1979), where they are
represented as totally distinct sounds. It is interesting to.ndte that in English, it is also
difficult to know which sounds represent which graphemes for certain consonants. In this
respect, the Farsi and English spelling errors may have some similarity. However, there
were virtually no errors with vowels in Farsi .dictation. English errors, however, (iid
show that spellers (both bilingual and native English speakers) often had difficulty
knowing which grapheme(s) were to be used to correctly represent a dictated vowel. In
Farsi, this does not occur because sounds for vowels can only be represented by distinct

| graphemes.

Svntactic Processes, Word Reading. and Syntactic Errors

Carlo and Sylvester (1996) reporf that in addition to phonological and
orthographic processes, syntactic processes are also important to w§rd reading. However,
“more research is needed to understand the relationship between syntaptic processing and
L2 reading” Carlo & Sylvester, 1996, p .43). In addition, Carlo and Sylvester (1996)
have noted that when investigating the syntactic processes of bilinguél students, two
important considerations must be made: (a) iﬁdividual difference variables (i.e;,

cognitive processes) in syntactic processing and (b) the potential “negative transfer from
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the native language grammar’; (Carlo & Sylvester, 1996, p .29) to English. This study
has attempted to investigate both considerations.

The relaﬁonship between syntactic awarenesé aﬁd word reading among bilingual
students was moderate in English (_r_ = .33, p <.01). However, this -relatibnship became
stronger (r = .65, p < .01) when poor English reading bilingual students were excluded
from the analysis. These findings are in agreement with Brown (1990) who found that
oral cloze tasks and word reading had strong correlations among bilingual international
students. In addition, the findings with reépect to good reading bilingual students were
similar td the relationship of syntactic awareness and English word reading among native
English speakefs (r= .72, p .< .05). Interestingly, there was also a strong correlation
between the Farsi’ Oral Cloze Task and the Farsi Word Identification Task (r = .64, p <
.01). Syntactic awareness and word reading are significantly related in bothFarsi and
English. The acquisition of English. word reading skills among bilingual and native .
~ English speaking participants seems to be closely related to both syntactic awareness
prlocesses.and phonologiéal processes. The same seems true for Farsi Word Reading.
Deficiencies with either of these processes appears to have a strongv relationship to poor
word reading performancé.

With respect to verb erroré, language experience made a very large contribution
(74%) relative to cognitive processes (24%). However, it must be noted that the Oral
Cloze Task was not entered in the regression analysis, since the same task cannot be used
as'both a predictor and criterion variable. The relative contribution of education level

was negligible (2%). The influence of language effects in the making of verb errors was

investigated by contrastive analysis. In Farsi, verbs occur at the end of sentences, which
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may then result in a language effect or “interference of Farsi grammar rules” (Keshavarz,

1994, p. 101) onto English grammar (verb) rules.

Working Memory, Long-term Memory, and Word Reading -

There was a significant correlation between working memory and word reading
across both languages. These results aré consistent with previous research indicating
significant relationships between word reading and working memory skills (Mann, 1998;
Siegel & Ryan, 1988; Torgesen et al., 1994). The pattern of relationships between
English word reading and working memory was similar for both bilingual students (r =
.51, p <.05) and native English speakers (r = .64, p < .01).

However, what was interesting with respect to the regression results of the word
reading tasks (Woodcock Word Identiﬁcation and WRAT Reading Task) was the little
amouﬁt of vériance accounted for by memory processes. Specifically, working memory
accounted for only 2-5% and long-term merhory 0-2% of the unique. contribution to the
total R%. These results are consistent with previous research that has indicated that
working memory predicts little variance in word reading (Harrington, 1992) once
phonoiogical sensitivity 6r analysis skills have been partialled 0uf (Gottardo et al., 1996).

The relaﬁonship of long-term memory and word reading Was not significant in
either English or Farsi. The loné-term memory task was an explicit merhory task
(Heredia & Mclaughlin, 1992) in that it required the (semantic) recall of previously read
sentences in a short body of tex;[. It appears that wofd reading does ndt appear to have a
strong relationship to the ébility to remember the semantic aspects of what had previously

been read.
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An important issue ~that was addressed with respect to the Eﬁglish long-term
~memory task was Hall’s hypothesis (1977) that Iranian 'stud.ents hé_we supeﬁor long-term
| memory skills in corﬁpérison to pative English speakers: This was not supported by the
MANOVA and follow-up data of language catégory comparisons. These results
complement earlier findings By Johnson (1981) and Malik (1990) that Iranian students do
possess superior recall for (previously) unknown content. However, in past studies (e.g.
Malik, 1990), Iranian students’ long-term inemory performance was not compared to the |
performance of native English speakers. Cultural emphasis on rote memory and recall
appears to have no inﬂuence with respect to the long-term memory performance of

bilingual Farsi speaking students.

The Relative Influences of Cognitive Processes and Language Experience»on Word

Reading Performance and Errors

Durgunoglu and Hancin (1992) have noted that a frequent question in bilingual
L2 word reading résearch is how much of reading problem§ are due to language
experience or cognitive processes. In fact, one of the méjor objectives of this study has
been to investigate the relative amount of variance in word reading performance and
specified errors that could be attributed to reading related cognitive processes aﬁd
language experience. With respgct to word reading (Woodcock Word Identification and
WRAT Reading Task), the relative proportion of the total variance (R?) explained by
cognitive processes was in the range of 33-39%. Language experience explained a

similar proportion (36-41%). Cognitive processes and language experience would seem

to be the major factors accounting for the performance of English word reading with
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neither béing necessarily more important than the other. Therefore, bilingual Farsi
speakers’ performance in word reading may be explained as being a combination of
individual difference variables (cognitive processes) and language experien;:e, with
neither being necessarily more influential that the other. However, education leVell in
Canada is also an important factor. In fact, education. leve{ in Canada accounfed for at
least 25% of the unique prdportion of the total R, |

Language experience and cognitive processes seem to exert different amounts of-
varlation with respect to differént types of errors. The pattern of variance accounted for
by language experience and cognitive processes with respect to the phonological errors of
“1”, “e”, and “e+s”, was similar. Specifically, language expeﬁence accounted for 39-51
% of the variance in total R?, and cognitive processes for 37-49%. However, the pattern -
of variance with respect to w errors was very different. Language experience accounted
for a very large unique contribution to the total R? (60 - 63 %). In contrast, cognitive
processes accounted for most of t_he unique contribution to the total Rn sight errors in
word reading (73%) aé well as phonologically correct spelling errors (65%).

In summary, performance errors or miscues in English word reading may be seen
asa combination of cognitive processes (with phonological ahd syntaétic proéesses as the
most important variables), language experience as well as education level in Canada. In
general, this perspective in is agreement with notions that emphasise “both linguistic and
direct acquisition of L2...as important components...of second language leafning”

(MacWhinney, 1992, p. 375). There was another crucial finding with respect to the

relationship of English word reading to cognitive processes. Partialliﬁg of language

experience variables had no influence on the significance or magnitude of the
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relationships between English reading related cognitive processes and English word
reading. Essentially, language experience appears to have no influence onl the correlations
between cognitive processes and word reading. This finding with language experience
complements those made with respect to the linguistic interdependence hypothesis. It’s
possible that this finding is highlighting the distinction between the ianguage structures of
L1 and L2 and the underlying (cognitive) proﬁciencS; that is consistent across both

languages.

A Test of the Linguistic Interdependence Hypothesis: The Relationship of Reading

Related Cognitive Processes in Farsi and English.

Farsi and English éyntactic awareness skills, Farsi and English phonological
processes (analysis and \‘decoding), Farsi and English orthographic awareness, Farsi and
English workiné memory and Farsi and English long-term memory skills were highly
correlated. These relationships suggest that individual difference variables, rather than
language experience, are the significant determinants of the aforementioned correlations.
The individual difference variables are the reading related cognitive processes that are
consistent across languages. Language experience appears to have no influence on the
correlations between specific cognitive Pprocesses across langua{ges (i.e., phonological
awareness in Farsi and English). Partial correlations controlling for language experience
indicated virtually no change in the significance or strength of the corrélations beﬁveen
specific cognit.iv.e processes across Farsi and English. This finding lends support to the

idea that the relationships observed are not dependent on language experience, suggesting

that a person who has difficulties with a particular process in Farsi (i.e., syntactic
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-awareness) will also experience difficulties with that same process in English. These
results lend support to the theory that individuals use the same set (reading related)
cognitive processes in both their first language (L1) and second language (L2)

| (Cummins; 1979; Cummins, et al. 1984; Cummins & Swain, 1986; Hodee, 1981; Royer
& Carlo, 1991). Therefore, a bﬁingual Farsi participant with a processing deficiency in
Farsi (e.g., working memory) would also show the same deficit in English.

An important implication of these results is that .they do support the concept of a
common underlying (cognitive) proficiency with respect to phonological and
orthographic processes across both Farsi and English (Cummins & Swain, 1986).
Conversely, the results of this study do not support the notion of a separate underlying
proﬁcieﬁcy (Cummins & Swain, 1986) for Farsi and English. A small num‘ber of Iranian
researchers (as-cited in The Teacher Training University of Tehran, 2000 have pfoposed
that the Farsi Arabic based alphabet and European (Roman and Cyrrelhic) alphabets lead
to separate underlying .proﬁciencies with respect to phonological and orthographic
processes among speakers of Iranian languages such as Farsi, Kurdish, Paehto, Ossetian,
Luri and Baluchi. However, the results of this study do not support the’notioh that
different scripts (Farsi Arabic based alphabet or English Roman alphabet) lead to separate
underlying proficiencies with respect to reading related cognitive processes in Farsi or in
English.

The strong correlations between the_working memory tasks across laﬁguages as

" well as the long-terrh memory tasks across languages also lead us to quesﬁon the validity
of the independence model of bilingual memory (Kolers, 1966; Lopez & Young, 1974)

The independence model contends that bilingual students have two separate memory
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processes; one for their first language (e.g., Farsi) and one for their second language (e.g.,
English) (Kolers, 1966; Lopez & Young, 1974). Harrington (1992) has noted that
bilinguals’ Work’ing memory performance is independent Qf language category; working |
memory performance is described as varying as‘ a function of individual difference
variables. The interdependence model states tliat bilingual long-term memory for
semantic and concepfual information is consistent across languages (Heredia &
McLaughlin, 1992). The data of this study indicate that, like other, cognitive processes,

working and long term memory are consistent across languages and are independent of

the language spoken by the bilingual student.

Summary of the Most Important Findings

The results of this study may be summarised into the following sixteen points:

1. There are significant differences between good end poor readers with respect to
performance on reading related cognitive processes such as phonological awareness,
phonological decoding, orthographic awareness, and .working ‘memory, and this is true in
both English end Farsi. Lbng term memory perforrnance, however, does not seem to
differentiate well between good and poor readers of Farsi and English and does not
appear to be an integral component of the word reading process.

2. Phonological decoding was the most _impertant .cognit_ive process in the making of

all identified phonological errors (“w”, “th”, “e”, “1”, attachment of “e” to consonant

clusters).
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3. Bilingual Farsi speakers did significantly bette; on the Rosner phonological
analysis task than their native English speaking counterparts. This may be due to the
strong emphasis of such skills in £he educational and cultural system of Iran. |

4. There was a sfrong relationship between auditory analysis and sbelling in English.
In fact, this relationship was stronger among bilingual as opposed to native English

“speaking participants. It may be that bilingual students have better phonologic'al
- segmentation skills than their native English speaking counterparts.

5. Phonological analysis was found to be the most important co gnitive process in the
making of phonologically correct spelling errors 'arﬁong bilingual speakers. This would
suggest that phonological segmentation skills are important to the English word spelling
of bilingual Farsi speakers.

6. Bilingual students had si gnificantly lower scores on the orthographic. awareness
task. These results were explained by a subgroup of bilinguals who were poor readers of
English (n=16). These were more recent arrivals to Canada (less than 5 years) who were
not as familiar with English Roman based séript as they were with Farsi Arabic based
script. Specifically, they had a lack of familiarity with the English Roman alphabet as
well as with the conventions of ortho graphlc rules of written English words

7. Language experience and Cognitive processes would seem to account for
equivalent amounts of variance in English word reading. Education level is also
important, but does not account for as much of the variance in word reading as cognitive
processes or language experience.

8. Age on arrival is the language experience variable most important in the making of

“ 33

and “attach e to consonant clusters with s” (e + s) errors. It may be that the older the




161

(1342}
1

Fari speakers are when arriving to Canada, the more likely that their “1” and “e + s* errors
" will persist, despite a long period of residence and exposure to education in Canada.
9. Length of residence is the language experience variable most important inthe

€6 2% &<
€

making of phonological errors with “e”, “th”, “w”. It would seem that the longer the
bilingual Farsi speaker resides in Canada, the more proficient she/he will become at
decoding these letters. However, education ievel in Canada was also found to bé
important with respect to “e” errors. It is possible that an increase in classroom
instruction can have a significant influence in diminishing errors with “e”.

10. Contrastive analysis investigating language effects iﬁdicated thq following. The
absence of /w/ and /th/ sounds m Farsi can lead to errors in decoding the English letters
“w” and “th”. Consonant clusters are always preceded by a vowel in Farsi, which can
lead to errors with English conéonant clusters (especially with /s/). Verbs occur at the end
of sentences in Farsi, which can then lead to errors with verb placemént in English.

11. The different nature of Farsi script leads to qualitatively different reading errors
than in English. Farsi reading errors are mainly due to the oi)aque representations of
vowels. It must be noted, however, that in Farsi each graphemé represents a unique spund
(vowel or con'sonant). |

12. Farsi spelling errors are mainly due to the fact that multiple representations exist
for the same consonant in 4 cases (t,' z, s, and - gh). In this respect Farsi and English
spelling errors are similar. However, the majority of remaining Farsi consonants have

only one graphemic representation. In addition, vowel errors are virtually absent in Farsi,

since each vowel in Farsi (opaque or transparent) has only one graphemic representation.
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This is in contrast to English spelling where vowel sounds are not always represented by
the same symBolS.

13. There are two major chéllenges for Farsi ESL students learning English word
reading. The first is the fact that Engliéh reading is characterised by complex and
inconsistent correspondences between phonemes and their graphemic representations
(Arab-Moghaddam & Senechal, 2001; Fromkin & Rodman, 1983). In Farsi, all vowels
and consonants are always pronounced the same, regardless of their position in words
(Khanlari, 1979). This results in Farsi speakers decoding all English graphemes in the
same manner regardless of their position in Words. Second, English script has no diacretic
system for representing vowels. As a resulf, the Farsi speaker may assume that certain
vowels in English may be represented by diaéretics as they are in Farsi.

14. The partialling of language experience variables does not affect the magnjtude of
the correlétions between English word feading and réading related cognitive processes.

- Tilis iﬁdicates that the relationship of English word reading to related cognitive processes
is not correlated with language experience. |
15. Farsi word reading involves both phonological and onhé graphic processes. This
result is not in agreement with literature that has proposed that Farsi word reading is
devoid of phohological procésses. In addition, the. notion that phonological p.roces‘ses are
not significantly implicated in the English word reading of bilingual Farsi students was
“not supported.
16. Reading related cognitive processes seem to be consistent across languages. |

These results support the notion of a common underlying proficiency independent of
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language (L1 and L2). Conversely, the notion of the existence of separate proficiencies

for phonological, orthographic and memory processes for L1 and L2 was not supported.

Limitations to Generalizability

The results of this study and the ensuing discussion may be limited in fheir
generalizability. The following p'oints are addressed below.

The Word Attack Task

.The performénce of bilingual Farsi speaking pal’ticipants on the English Word
Attack Task was somewhat higher than expected because many of the pseudowords are
actual Farsi words (see Results p. 85). It must be noted that the confound of
pseudowords being real words in another language is-not ﬁncomfnon to bilingual
research; Zuckernick (1996) has cited similar 'difﬁculties with bilingual research in
Scandinavian countries. One examplé is the Finnish pseudoword “Vuve” which is “dog”
in Swedish; many Finns speak Swedish as a second language (Zuckernick, 1996). Asa |
result, Finns would actually do better than expected in pséudoword tasks. 'For future
studies with bilingual Farsi speaking students, it may be necéssary to either select or
design a new pseudoword task.

Error Analysis the Criteria for Selecting Errors for Statistical Analysis

One of the main issues with many of the syntactic, phonological and spelling error
categories was whether there were enough errors to warrant a statistical (between group)
comparison. For example, there were many categories in which very few errors were

made by participants (e.g., Table 6, preposition errors). Statistical between group

comparisons in these cases, may arbitrarily identify (statistically) significant differences,
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ilowever the practical meaning of these findings 'would_be questionable since the number
of errors made was few to begin with. In addition, those errors may have been made by a
~ very small number of participants. In this study it was decided that a iarge enough

" number of errors had to be made by at least one of the four following subgroups -
bilingual good readers, bilingual poor readers, native English speaking good readers; |
native English speaking poor readers. A minfmum criterion of twenty errors was selected
and applied consistently to all syntactic, phonological and spelling errors. However, it
would have been possible to apply more qualitative judgements in the selection of errors
for subsequent statiétical analyses. Although numbérs of errors made by subgro_ups is
important, it ’is possible to look at the “pattern” of errors in two ways. First, we can
observe to see whether certain “types” of errors are more prévalent among certain
subgroups. "’Fhis was the case with phonological “i” errors in which bilingual students
tended to substitute /ee/ sounds or poor reading native English speakers and sight errors.
Although qualitative observations were reported and were also uséd in the contrastive
analyses, they were not used in the decision rhaking process of screening and selecting
errors for statistiéal analysés_. Sécond, we may be able to ascertain whethef there is an
“interaction” and/or “relationship” between readiﬁg ability and language category with
respect to errors. Even though the skewed nature of the error data did nof allow for a 2x2
ANOVA analysis, qualitative observations could be made. For example, with respect to
the phonological error of “g” (Table 24), while good and poor readers had similér levels

of errors, good reading native English speakers had many more errors than poor reading

native English speakers. The good reading English readers also had mdre errors than

- good and poor reading bilinguals. Note that the issues discussed here pertain to a
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distinction between statistical significance versus a more “practical” (non-statistical)
significance or.mear'ling. This notion of practicality pertains to the qualitative sense of
what the pattern of errors acfually means. Any future ESL stu‘dy using detailed error

~ analyses and tables may benefit from a qualitative analysis of the data.

Farsi Word Reading

The findings of this study indicated that both orthographic and phonological

pfocesses are'important to Farsi word reading. In addition, it was found that
'p.honological coding was the proceSs with the strongest significant relationship to word
reading in Farsi. However, it is not clear whether these findings can be generalised to
Farsi speakers in Iran or other Farsi speaking countries such as Afghanistan, Tajikéstan, .
or the Tats (Khazér J ews) of the Caucasus. The main question is whether phonological
processes are as strongly related to word reading (in Farsi) among individuals in Farsi
spéaking countries as they are among Farsi ;peakers- residing in western countries such as
Canada.

The Bilingual Sample

This study focused mainly on Farsi speakers from Iran. Specifically, these were
F arsi speakers who were mainly from Tehran, Meshad,'Arak, Qom, Yazd and Isfahan.
There were no Farsi speaking participants from outside of Iran (e.g., Afghanistan). In
additioﬁ, Iranians whose first languages wére non-Farsi Iranian languages (e.g., Kurdish)
or Turkish were excluded. This limits the generalizability of the findings of this study
with respect to English word reading. Specifically, the results of this study apply mainly

to bilingual Farsi speaking students from metropolitan Vancouver and not to the entire

Iranian population now residing in British Columbia, Canada. In addition, this study may
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not be generalised to Farsi speaking EFL (English as a foreign language) learners in Iran.
This is mainly because EFL students in Iran are immersed in a Farsi speaking majori'ty
environment and their learning of English is done solely through formal classroom
instruction.

Decoding as a Cultural Practice: Its Effect on the Word Reading Process of Bilingual

Farsi Sp. eakers

| Word decoding is also a cultural phenomenon in Iran. The Qur’an is widely
taught from the first grade and is also téught (in a religious cdntext) outside of school.
Many Iranian children and adults can correctly decode the Arabic words of the Qur’an
without héving any comprehension of Arabic. Does this cultural practice inv word
decoding have any relationship to English word reading anﬁong bilingual Farsi speakers?
Even though _this question was not addressed in this study, oné study haé investigated the
relatiénship between the cultural practice of wo;d decoding and English word reading
performaﬁce (Rosowsky, 2001). Rosowsky (2001) compared the English word reading
performance of Mirpuri-Punjabi speakers speakers (age 11-12) to monolingual English
speaking children in England. The Mirpuri-Punjabi speakers were all able.to decode the
Arabic text of the Qur’an even though they could not necessarily comprehend the
semantic or syntactic aspects of the Arabic language. Rosowsky (2001) found that the
Mirpuri-Punjabi speakers had higher scores than their monolingual counterparts with '
respect to Engliéh word decoding skills. This is attributed to the fact that “reading

accuracy scores of these children (Mirpuri-Punjabi speakers) are almost certainly affected

by their reading experience in the mosque Qur’anic schools” (Rososwky, 2001, p.68).




167

Any future ESL study involving Farsi speakers will need to address the possible

relationship of Qur’anic instruction and English word reading performance.

Future Directions for Research
A number of important future directions for research may be suggested. These
are discussed below.

Implications With Respect to Promotion of L2 Learning A_mong Farsi Speakers

There are at least three major implications of the results of this study with respect
o using instruction to promote English word léaming among bilingual Farsi speakers.
The first has to with the use of phonics instruction. As noted previously, phonics
instruction in Iran is used in conjunction with the ;cquisition of Farsi'wvord reading and
spelling skills. It may be beneficial to create a similar’leaming environment with respect
to the acquisition of English word reading and spelling skills. The ﬁnding,s with respect
to the relationship of phonological pr'oéesses to word reading as well as phonologically
correct spelling errors suggest that bilingual Earsi speakers are likely to apply
phonological Skills in their acquisitjon of English word reading and spelling. As a result,
the intrdduction of Er;glish phonics instruction may facilitate the successful acquisition of
English word reading and spellin;g skills among bilingual Farsi speakers.

The second implication of the results of this study has to do with the different
natures of English and Farsi scripf, especially with respect to word reading. Recall_ that
English is i)olyphonic iﬁ that its orthography contains graphemes that can be represented
with more than one phoneme (Arab-Moghaddam & Senechal, 2001). For example the

[13%4] [{3%4]

- letter “i” in “mint” is decoded differently than the letter “i” in “pint”. This is not the case
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in Farsi where each letter can représent only one distinct sound. This is a source of
confusion among many hilingual Farsi speakers who are not accustomed to the somewhat

inconsistent grapheme-phoneme correspondence ru}lles in English in .comparis;on to Farsi.
It may be beneficial to ESL instruction:to highlight this distinction between Farsi and
English scripts. Farsi speakers would then be aware that many English letters are not
always decoded in the same way when situated in different English words.

The third implication of the results of this study has to (io with verb errors. Many
Farsi speakers place verbs at the end of sentences in their spoken spéech deépite years of
English language instruction (Keshavarz, 1994; Wilson & Wilson, 1987). In fact, there
are casés where Farsi speakers are able to conectiy place verbs in writing (e.g. essays)
hut continue to make verb placement errors in speech (Teacher Training University of
Tehran, 2000). Sfandard English grammar instruction does seem to be effective with
respect to removing English verb placement errors from Farsi speakers’ speech
(Keshavarz, 1994; Wilson & Wilson, 1987). Oral cloze exercises in the ESL classroom
may help with this problem since they would allow Farsi speakers to exercise their
English skills in an everyday oral context. This oral context may-more closely
approximate the context (common e'ver.yday speech) in which Engli-sh verb placement
© errors take place.‘

Investigation of Phonological Awareness Processes among ethnic Farsi Speakers of Non-

Iranian Nationality

One of the findings of this study was that Farsi speakers performed significantly

better thah native English speakers on the Rosner Auditory Analysis Task. However, this

finding needs to be investigated further. Two areas of investigation are suggested. The
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first pértains to investigating the type(s) of phonics in'sfmction that are common among
Iran’s classrooms. For example, do Iranian children engage in spontaneous seginentation |
and blending, alliteration and rhyming, etc.

The second area of investigation pertains to Farsi speakers outside of Iran. Are
Farsi speakers from regions such as Afghanistan, Tajikistan, and Turkic-J éwish Tats
(Khazars) from the Caucasus, also as proficient as mainstfeam Farsi rspeakers in Iran with
respect to auditory analysis skius? Specifically: (a) Would their performance be as good
as the Farsi speakers of this study on the Rosner Auditory Analysis Task as well as the
Farsi Alrlditory Analysis Task? (b) Would their performance on the Rosner Auditory
. Analysis Task be sighiﬁcantly higher than native English speaker? (©) Would their
phohological analysis skills in English show high correlations with the WRAT Spelling
Task? The same questions could be asked with respect to speakers of non-Farsi Iranian
languages such as Kurdish. |

Investigation into the Reading Related Cognitive Processes of Students Who Speak Other

- Non-Farsi Iranian Languages: A Case for Kurdish

The most promising line of futu;e reéeafch may be the investigaﬁon of the reading
relatea cognitive processes of non-Farsi speaking Iranian-Canadians. This is mainly
because the/ findings of these studies may have practical implications; théy may help o
provide recommendations for English wor& reading instruction and ESL pro grams (like
the rgcorhmendations for Farsi ESL students discussed earlier).

As noted previously; this study has not investigated the processes and errors of

- non-Farsi speaking Iranians, many of whom speak Kurdish, an Iranian language.

Kurdish resembles Pahlavi, or middle Persian, a language that was spoken throughout the
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Sassanian Persian Empire before the Islamic conquests of the 7" century (Arberry, 1.953;
Farrokh, 2001; Mackenzie, 1961; Meskoob, 1992; Misra, 1987; Nebez, 1975; Oranskij,
1975, 1977). As aresult, Kurdish, unlilée Farsi, still retains many of the original Indo-

| European words of Pahlavi (e.g., “gama” or game) as well as_souhds such as [W] or “th”
[e1.

Political turmoil and economic depn’vatioﬁ have forced millions of Kurds to
immigrate io Europe anci North America. A large amount of that iinmigratioﬁ took place
" in the 1980s and 1990s (Izady, 1992). Kurds already form‘ separate and distinct

communities across the United States and Canada (Izady, 1992), especially in Burnaby
and_éast Vancouver in British Columbsia. Like Farsi speakers, many are rapidly entering
the Canadiaﬁ educational mainstream. One of the Iﬁaj or factors in the educational and
social adjustment of Kurdish Canadians will Abe their newly acquired skills in reading.
No studies to date have examined either the reading related cognitive processes or
English errors (i.e., phonology, syntax) of Kurdish Canadians who speak English as their
second language. Similar studies may be possible with Pashto, an Eastern haﬁian
‘language widely spoken in Afghanistan and some portions of Central Asia as well as
Pakis?an (Jahani, 1989). |
However, the issue of Iranians of Turkish speakiﬂg origin mﬁst also be addressed.

In fact, Turkish speakers possibly form the second largest ethnic and linguistic minority
- in Iran today: up to a fifth of Iranians today may be Turkish speaking or of Turkic origin
(Amiri, 1992; Halliday, 1977). Turkish is a Uralo-Altaic languagé totally distinct from

Iranian languages such as Farsi or Kurdish (Cavall{-Sforza, 2000; Mallory, 1989;

Renfrew, 1990).
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Finally, another intriguing area 6f research may be the role of language effects on
Farsi word feading. This is the case of Iranian individuals whose first language is not
Farsi and who may expe'ri'ence language effects from their non-Farsi language on Farsi
| reading. This type of sitliation has been documented with respect to Turkic speaking
Azerbaijanis who read words in Farsi (Khanlari, 1979). However, this raises another
important question: do Tranians of non-Farsi speaking origin experience language effects
~ from both their non-Farsi language and farsi with respect to their English word reading?
Any future research investigating the English word reading processes of Iranians of non-
Farsi speaking origin will have to consider this phenomenon in the contrastive and error
analyses.

Investigation into the Acquistion of Farsi Word Reading Skills Among Non-Iranians

It would be interesting to investigate the Farsi word reading acquisition processes
of non-Iranian speakers (e.g. native English spéaking Canadians). This type of study is of
| crucial importance since it would allow for the investigation of the cognitive processes
involved in the acquisition of Farsi word reading skills. A similar study haé already
examined US students learning Arabic as a forejgn language (Khaldieh, 1991). A
comparison group of native Arabic speakers was also studied. Khaldieh (1991) has found
that American leamers of Arabic (beginner and advanced) use both orthographic and
phonological processes in their Arabic word reading. These results have led Khaldieh
(1991) to two important conclusions. First, learners of Arabic as a foreign language need
to deveIop an awareness of the sound system of Arabic in order to improve Arabic word

recognition. Second, these learners need to “develop a set of orthographic and

phonological strategies as a necessary stage to acquire the graphic and sound systems of
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Arabic” (Khaldieh, 1991, p.10). The Khaldieh study (1991) also found the same to be
true with native Arabic speakers. Arabic word reading was si gnificantly related to both
phonological and orthographic processes among native Arabic speakers. Inlthis present
study, Farsi word reading was signi'ﬁcantly related to bofh phonological, and orthographic
processes among bilinguai Farsi speakers. It is likely that Canadian English speakers will
also use phonological and orthographic processes in their Farsi word reading.

Metathesis Errors and Farsi Word Reading

One important factor that has not been addressed in this study has been the
relationship of socio-economic factors to Farsi word reading errors. There is evidence
from studies‘ in Iran that Farsi speakers from lower socio-economic backgrounds differ in
the types of errors they make with respect to Farsi words (Keshavarz, 2000). One
example is metathesis. Metathesia in phonological coding refers to the process in which
speech sounds in words are transposed (Yule, 1988).' In essencé, metathesis occurs when
tﬁe normal sequence of two adjoining sounds in a word are cilanged (Késhavarz, 2000).
The effect is tyt)icai in situations where people may say “aks” instead of “ask’ or “purty
good” instead of “pretty good” (Yule, 1988). It is possible to identify numerous cases of
metathesis in.Farsi (Keshavarz, 2000). Examples include /golf/ for /gofl/ (lock), /noxse/
for /nosxe/ (prescription), /istarkh/ instead of /istakhr/ (swimming pool) and /mardese/ for
/madrese/ (school). Keshavarz (2000) notea that Farsi speakers from lower socio-
economic backgrounds of Tehran have a tendency to make more metatheéis eﬁors than
their more affluent and educated counterparts. Although metathesis errors did not occur
with respect to Farsi reading in this study, it would be interesting to investigate this type

of error among Farsi speakers who reside outside of Iran. Such a study may also take into
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account the factor of socio-economic status in order to see if it exerts any influence in the

making of Farsi word reading errors.

Script, Direction of Reading and Eye Movement

Wiléon and Wilson (1987) have reported that direction of Farsi word reading has
ﬁo effect én .English word reading. However statements made by a small number of |
participants (n = 8) reported in the results section questions this assertion. There may be
a relationship between length of residénce and direction of reading. Specifically, a
bilingual Farsi speaker who has very recently arrived to Canada may have the tendency to
initially read from right to left when decoding the letters of an English word. This may
espécially be the cése with individuals who have had little or no English language
~ instruction in Iran. The possibility of the transfer of direction of Farsi word reading (or
right to left eye movement) to English 'word reading suggests that an investigation may be
warranted. |

Socio-Cultural Factors

‘There are two ways in which cultural factors may play an important role in the
successful acquisition of word reading skills. The first area is on the aforementioned
phenomenon of cultural and/or educational training on processes such as L1 word reading
strategy and training in reading related co gnitive processes (e.g., phonological analysis
skills). The second area is that of the relationéhip of the host culturé (i.e., North
- American) to that of Iranian culture.

Iraniané are generally not-perceived in a positive fashion by mainstream North

-American culture (Modaressi, 2001; Shaheen, 1984). Negative cultural stereotyping of

Iranians is very prevalent in mainstream news media and entertainment (Bill, 1999). This
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process may extend to the field of education as well. Gunderson (2000) has noted that
“teaching and_ learning in North America are imbued with features of Eurocentric notions
and ideés advocated by school boards, suﬁérintendenté, and teachers” (p. 692). Citing
Duff and Uchida, Gundersoﬁ (2000) notes that the “dominant view” (Gunderson, 2000, p.
694) with its clear notions of certainty and generalizations, does have a tendency to
stereotype and tribalize others (e. g., Iranians). Mokhtari and Sheorey (1994) have
“emphasised the importance of positive motivation with respect to the successful
acquisition of reading skills among adult ESL students. The main question for a possible
future study in this area is whether the process of mainstream negative cultural
stereotyping may have an effect on ﬁmim ESL students’ motivation to successfuliy

acquire English skills such as word reading.

This study has investigated the area of word rea}ding performance and associated
errors in both English and Farsi Word reading among bilingual Farsi si)eakers. The results
of this study clearly show that bilingualism does not impede the development of word
reading skills. It was also interesting that reading related cognitive processes were
consistent across languages, lending support to the idea of a commoﬁ underlying
proficiency across lénguages. While this study was conducted with only one languaée

group, the results of this study may provide a useful impetus for further adult bilingual

research.
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Word identification subtest of the Woodcock Reading Mastery Test-Revised

" (Woodcock, 1987)

BASAL: The first 6 consecutive responses that begin with the first item on an easier page

CEILING: The last 6 failed responses that end with the last item on an easier page

1.

Score  Error Score Error Score Error
(1 or0) Response (1or0) Response (1or0) Response
s 38. chair 74. _ hysterical
39. ___ because 75. ___ pedestrian____
2. __ you 40. ___ beautiful 76. _ yacht_
3. and 41. slowly 77. _____ mathematician_____
4. ___wp 42. watch . 78 almanac____
43, early 79. ___ relativity
5. cat 44, heavy 80. _  inmstigator
6. _stop 45. __ already 81. __  prognosis___
7. ___ _come ____ 46. laugh 82. __ judicious___
8 __ jump = .
9. help 47 hurry 83. __ causation____
10.__ book __ 48. largest 84.  vemnacular____
49, expert 8.  alkali
il._ play 50. _ evening 86. _ .philanthropist
12. un 51. ____ passage '87.__ naive_
13. ___blue 52. ___ perceive 88. __ inordinate_
4. two 53. __ gasoline 89. __  carnivorous___
15. __no ___ 54. - calendar 90. artesian
16. - boy 55. _ human_ 91. __  quintessence
17. _ little
18. _ bed _ 56. ___ twilight 92.  heterogeneous_____
19. milk_ 57. __ certain 93, cygmet
. 58. dwarf 94. ___ expostulate
20, car 59. _ furnace 95, tableau____
21, swim____ 60. __ amazement 96. zymolysis____
22, fast 61. ~ __ torpedo 97. ___tuberculous__
23, down___ 62. vehicle 98. ___ surreptitious
24, g 63. ___ departure 99. _ _intermecine_
25. with 64. _ yardage 100. _ tauce
26. find
27. said 65. urgent 101. __ quadruped
28, night . 66. ___ mechanic 102. _ epistrophe
67. . wounded 103, dossier_____
29.  sleep 68. zenith 104, picayune___
30. after 69. _ petroleum 105. __ cenology
.31. __ woman 70. _ stigma 106. _ zeitgeist__
32. summer 71. ____ spectacular .
33. table 72. cologne
34, work 73. miser
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Reading subtest of The Wide Range Achievement Test (WRAT 3) (Wilkinson, 1993)

' BLUE READING
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Appendix C

Farsi Reading Task (Farrokh & Chalashgar, 1998)
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Appendix D

Farsi Word Identification Task (Farrokh & Chalashgar, 1998)
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Word Spelling Subtest of the WRAT3 (Wilkinson, 1993)

BLUE SPELLING - EXAMINER USE ONLY

_ACFOWNGLDIKYX)

belisve
brief
. reasonable
quantity
character
success
exacutive
~ decision
recognize
anxiety
opportunity
fucldity -
enthusiasm
conscience
possession
belligerent
medieval
chariatan .
cacophony

Bill and Bob play together.
They are | the pool.
They saw him in town,
She can make a dress.
We cook our own dinner.
We must do our work.

Enter this way.

The light Is bright.

She couldn't reach the ball.

A circle is a round drawing.
Explain how it happened. -

Put down the gorrect answer.

The houss was In fuin after the fire.

The material was expensive.

My advice was forgotten.
- She may surprise you. -

| helieve you ars right.

| received a Drief note.

His request was reasonable and just
He ate a large guantity of food.

Her fine character was praised.
Success makes people happy.

The govemor is a state gxecutive.
Your decision was accepted by all.

He did not recognize me.

Floods create gnxiety among peoplo
He had no gpportunity for success. -
We think best in moments of jucidity.
People showed gnthusiasm for the hero.
His conscience was clear.

They took possession of the house.
The soldier was belligerent and brave.

- - Medievgl times were long ago.

A chariatan is a pretender.
A cacophony is a mix of harsh sounds.

and
In-
him
mayk
kuuk -
must
on-{ér

it

reech
sur-Kél
k-splayn
Kb-rekt -
fo0-In
nia-teer-k4l
ad-vls

‘sur-piiz

bi-lesv

breef
ree-26-n¥-b¥l
kwon-ti-tee
kar-ik-0ér
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di-sizh-6n
rek-%g-nlz
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op-9r-too-ni-tee

" loo-sid-i-tee

en-thoo-zl-az-¥m
kon-shéns :
po-zesh-6n
bi-1{j-6-rént
mi-dees-vél -

- gshahr-fa-tan

Ké-kof-9-nee

camoufiage Camoufiage is a natural defense for many animals. kam-9-flahzh

SRURREEBYEBENEENER

acquiesce To acquiesce is to comply with a demand. ak-wi-os
pusilianimous A person is weak In spirit, pyoo-si-lan-l-mUs
malfeasance The governor was found guilty of - mal-fee-20ns
' malfeasance in office.
40 Unemployment is a yicissituds which can have vi-gis-l-tood

vicissitude
. devastating offocts




Appendix F

Farsi Word Spelling Task (Fa_rrokh & Chalashgar, 1998)
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Appendix G

Revised Oral Cloze Task (Farrokh & Chahalshgar, 1998)

Instructions: This time I will read something to you and there will be a word missing.
Where the word is missing I will say “blank”. T want you to think of a word that would
sound right in the blank. For example, I might say “the moon shines bright inthe __ "
(pause and repeat) and I want you to say “sky”. So, it would be “The moon shines bright
in the sky”. O XK. let’s try another one. I'll say “The children____ with the toys” (pause
and repeat). What’s the missing word? (If the individual fails to respond, say “How about
play?” Then it would be “The children play with the toys”). Let’s try another one. The
little puppy wags its____”” (pause and repeat). Good!

1- Fred put the big turkey the oven.

2- My wife had a male baby who is my )

3- The farmer put his diary cows in the barn.

4-T'll go to school at six o’clock.
5-It was a sunny day with a pretty sky.
6- I went to see animals in the zoo.

7-Betty ___ a hole with her shovel.
- 8- have you learned English so well?

9-With a piece chalk, he sketched her face.

10- That is not enough money; I need dollars.




11-The girl __is tall plays basketball well.

12- Because it was getting dark, Joe went to on the light.
13-Because of the rain yesterday, the chilQren ' .inside the house.v

14- ; it was faining outside I slept in my bed.' _

15-Nancy knocked_____ before entering the house.

16-Since my 13 year old son grew 10 inches, he has becqme a very__bby.
17- is Susan going to the doctor today?

18- When I knocked on the door, I thought someone be at home.

19-After her broken leg had healed, Laura found it hard to walk .

20-How is this pool?
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Appendix H

Farsi Oral Cloze Task (Farrokh, Vahabzadeh & Faizabadi, 1999)
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Appendix I

Rosner Auditory Analysis Task (Rosner & Simon, 1971)

Now we are going to play a game of removing sounds from words. I’m going to say a
word and then tell you to take part of the sound off and then say what’s left. Here is how
it will work. Say “cowboy”. Wait for response. “Now say cowboy but without the boy
sound”. “Say toothbrush”. Wait for the response. “Now say toothbrush again, but without
the tooth sound”. If the individual fails either of the two practice items, attempt to teach
the task by giving the correct response, explaining why it is correct, and re-representing
the item. If either item is failed again, discontinue testing and score the test at zero. If
items are answered correctly, then proceed. Testing for all subjects ends after five
consecutive errors. Present the remainder of the items in the same way (e.g., “say “man”.
Now say “man” without the /m/ sound”).

cow(boy) (practice)
tooth(brush) (practice)
(s)at (practice)

Check items answered correctly.
Mark line under last item attempted.

1. birth(day)
2. (car)pet
3.(m)an___
4.ro(de)
5. (will__

6. (Dend

7. (s)our___

8 (glate
9.to(ne)
10. ti(me)
11. plea(se)
12. stea(k)
13. bel(t)_.
14. (sc)old _ _~
15. (olip__
16. (s)mile_
17. (p)ray__
18. (b)lock_
19. (b)reak
20. s(m)ell
21. (tyrail
22. de(s)k____
23. (sh)yrug__




24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

cr(e)ate_ remove [ee], answer [crate]
s(m)ack

re(pro)duce___ remove [pro], answer [reduce]
s(k)in >

s(wling___

(styrain___

gow

st(r)eam____

c(Dutter

off(er)ing___ remove [er], answer [offing]
dy(na)mo____ remove [nuh], answer [dimo]
auto(mo)bile____remove [muh], answer [autobeel]
car(pen)ter __ remove [puhn], answer [carter] '
Ger(ma)ny____ remove [muh], answer [journey]
lo(ca)tion__ remove [kaa], answer [lotion]
con(tinjent  remove [tin], answer [conent]

phi(lo)sophy remove [law], answer [fuhsophy] {fisophy is wrong; circle if

subject gives this answer}

207
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Appendix J

Farsi Auditory Analysis Task (Farrokh & Vahabzadeh, 1999)
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" Appendix K
Word Attack subtest of the Woodcock Reading Mastery Test-Revised (Woodcock, 1987)
Score Error Error Score Error Error '
(lor0) - Response Inventory (10r0) Response Inventory
1 dee...de ‘ 334 25. thant... th-a-nt 20-28-26
2. __ap..ap 28-15 26. _ tadding....tad/in . 46/47
. 27. __twem....tw-e-m 26-29-12
3. __ift...ift .30-26 : ;
: 28. _ laip....l-a-p 11-33-15
4.  raff. r-a-f 16-28-4
29. __adjex....ad/jeks 48/49
5. __bim...b-i-m 1-30-12
30. __gouch....g-ou-ch 5-40-2
6. __nan..n-a-n 13-28-13
31. _ yeng...y-e-n 24-29-14
7.__un..u-n 32-13
: 32. _ zirdnt....z-er-d/nt 25-41-3/26
-8._fay..fa 4-33 .
_ 33. _ gaked....g-a-kt . 5-33-26
9. __gat...g-a-t 5-28-19 o
34. _ knoink....n-o0i-nk 13-38-25
10. _ roo....r-oo 16-39 .
35. __cigbet....sig/bet 50/51
11. _ o0ss....0-s 31-17
36. ___mancingful.... man/sin/fel 52/53/54
12. __pog....p-o-g 15-31-5
13. _poe...p-o 15-36 37._wrey...ra 16-33
14. __weat ....w-e-t 22-34-19 38. __pafmotbem...paf/mod/bem 55/56/57
15. _ plip...plHi-p 25-30-15 39._uanslibscagé..tranz/lib/scj 58/59/60
16. _dud’s...d-u-dz__ ©3-32-26
17.__shab....sh-a-b 18-28-1 40. monglustamer..mon/glus/te/mer;_61-62/63/64
18. __ whie...hw-i 7-35 41. _ vauge...v-aw-j 21-37-8
19, vunnip... vun/hip 42/43 42. __gnouth...n-ou-th 13-40-20
20. _nigh..n+ 13-35 ,
43. _ quiles...kw-i-1z 10-35-25
21. _ bufty... buf/te 44/45 -
44. _cyr...s-er 17-41
22, _sy.si 17-35
' 45. _ pnomocher....no/mok/er 65/66/67
23. _ straced ....str-a-st 27-33-26 no/mo/cher
24.__ chad...ch-a-d 2-28-3




211

Appendix L

Farsi Pseudoword Task (Farrokh & Chalashgar, 1998)
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Appendix M

Orthographic Task (Siegel, Share, & Geva, 1995).

Name; No. Correct:

You are going to see pairs of letter strings that are not words. One of them is more like a
‘word than the other. I want you to tell me which of the two is more like a word. Which
one looks more like a word than the other? Which one has a spelling that is more like a

word?
Lol filk | | 10. jofy  fojy
2.tolz tolb 11. cnif érif
3. powl lowp | ' | 12. bnad blad
4.dlun lund 13. hift  hifl

| 5. fant  tanf | 14. Gwup gnup
6. miln milg . 15. nitl  milt
7. togd togn : 16. clid cdil
8. wolg wolt | '17. vism  visn

9. moke moje
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Appendix N

Farsi Orthographic Task (Farrokh, Chalashgar & Faizabadi, 1999)
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Appendix O

Working Memory Task (Siegel & Ryan, 1989)

INSTRUCTIONS: I am going to say some sentences and the last word in each sentence will be missing. I
want you to tell me what you think the last word should be. Let’s try one. “For breakfast the little girl had
orange ”. Now I am going to read two sentences. After each sentence I want you to tell me the word
that should go at the end of the sentence. When I finish the two sentences, I want you to tell me the two
words that you said for the end of each sentence. Please tell me the words in the order you said them.
Let’s try it. “When we go swimming we wear a bathing_ . . Cars have to stop at a red 7
Discontinue when the individual has failed an entire level.

~ Note: Announce each new level. Record words in the order that the individual said them.

24 v
1. In a baseball game, the pitcher throws the
2. On my two hands, I have ten

Responses

1.A turtle is slow, a rabbit is

2. When we are sick we often go to the

Responses

1. An elephant is big, a mouse is
2. A saw is used to cut

Responses

1. Running is fast, walking is
2.At the library people read .

3. An apple is red, a banana is

Responses
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1.The sun shines during the day, the moon at
2. In the winter we have to shovel
3. The young child had black hair and brown

Responses

1. In the summer it is very
2.People go to see monkeys in a
3.To cut meat we use a sharp

Responses

1. Please pass the salt and.

2.When our hands are cold we wear
3. On my way to school I mailed a
4. After swimming I was soaking

. Responses

- 1.Snow is white, coal is
2.After school the children walked
3. Abird flies, a fish

4, In the barn, the farmer milked the

Responses




1. In the autumn the leaves fall off the
2. We eat soup with a

3. On hot days I go to the pool to
4.We brush and comb our

Responses

216

1.For the party, the girl bought a pretty pink
2. Cotton is soft and rocks are

3.0nce a week we wash the kitchen

4. In the spring the farmer plows the’

5. 1 throw the ball up and then it comes

Responses

1. Inthe féll, we need to rake

2.At a birthday party, we usually eat ice cream and
3. Sand paper is rough but glass is

4. In the garden, the workers pick ears of

5. Over the fields, the girl rode the galloping

Responses

1. With dinner we sometirﬁes eat bread and
2. In the daytime it is light, and at night it is
3. Dogs have four

4. At the grocery store we buy

5. A man is big, a baby is _ |

Responses
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Appendix P

Farsi Working Memory Task (Farrokh & Vahabzadeh, 1999)
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Appendix Q

Passage for English Long-Term Memory Task (Farrokh, 1999)

One of the great unknown areas of the history of world war two is the area of German
secret weapons. The engineers, technicians and scientists of Nazi Germany built and
designed the world’s first true long range missiles, rocket planes and jet fighters. Of
particular interest is the Messerschmidt Me-262 which was the world’s first true
operational jet fighter, introduced in 1944, What made the Me-262 so special was that it
was capable of reaching a top speed of 1000 kilometers an hour; a real achievement for
its time! In addition, the Me-262 was capable of firing air to air missiles. On several
occasions, the Me-262 fighters managed to destroy US fighters and bombers with relative
impunity. The Germans however faced three major obstacles. First, the Germans did not
have the raw materials needed to build the Me-262 in large numbers. Second, the
Germans by 1944 were losing their major sources of fuel, especially the Ploesti oilfields
in Rumania, which by 1944 were being overrun by the Russians. Third, Germany no
longer was able to produce enough qualified pilots to fly their new airplanes.

~ Another little known, but fascinating area, is the design of a super bomber by the
Germans that could fly, non-stop, from Berlin to the coastal areas of the United States.
This bomber actually made an experimental flight from Berlin to New York and the
pilots of this plane even took photographs of New York’s Empire State building. In honor
of this achievement, thls plane was nicknamed by Adolf Hitler as the Messerschmidt
“New York”.

The Germans also helped pioneer and mass produce rockets. They developed a
rocket known as the V-2 that could attack London from bases in German occupied
Belgium. There were also plans to develop a super rocket version of the V-2, which was
known as the A-4. The A-4 was able to reach any part of the United States from bases in
Germany.

Another little known fact from World War Two is that the Germans designed a
super tank known as the Tiger tank. There is a common misconception that the Russians
built the best tanks of World War Two; their famous T-34 tank. The German Tiger was
so deadly that on many occasions, a handful of Tigers could easily destroy dozens.
sometimes hundreds of enemy tanks. In one occasion, 5 Tigers destroyed close to 120
Russian tanks!
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Appendix R

English Long-Term Memory Task (Farrokh, 1999)

(1) The scientists, engineers and technicians of Nazi Germany helped to design, build and
mass produce the following:

a) biological weapons
b) jet fighters
c)aandb

d) none of the above

(2) The Germans had the following problems in mass producing their jet fighters:

~ a) lack of trained pilots
b) lack of fuel

¢) lack of raw materials

d) all of the above

(3) The German super bomber could fly:

a) from Berlin to Greenland )

b) from Berlin to New York with fuel stop

c) From Berlin to Canada

d) non-stop from Berlin to the coastal areas of the United States

(4) The German V-2 rocket could hit London from:

a) Holland

b) France

¢) Luxembourg
d) Belgium

(5) The best tank of World War Two was the:

a) The American Sherman
b) The German Tiger tank
¢) The Russian T-34

d) The British Churchill
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(6) The following was the world’s first true jet fighter:

a) The Heinkel 162

b) The Messerschmidt Me-262
¢) The Arado Ar 234

d) The Focke-Wolf FW-190

(7) The Germans were losing their major oilfields to the Russxans by 1944. In which
country were these oilfields located‘7

a) Germany
b) Poland

¢) Rumania
d) Belgium

(8) The German super bomber was nicknamed by Hitler as the:

a) Heinkel “New York”

b) Messerschmidt “Berlin”

c¢) Heinkel “New York”

d) Messerschmidt “New York”

 (9) The Germans had plans to design and launch a super-rocket known as the A-4 from:
a) bases in Belgium against any part of the United States

b) bases in Germany against any part of the United States.

' ¢) bases in Belgium against France :

d) bases in Germany against Belgium

(10) A small number of German super tanks could:

a) destroy hundreds of enemy tanks

b) fight for days without having to take additional fuel
c) achieve speeds of up to 80 kilometers an hour

d) do very little
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Appendix S

Passage for Farsi Long-Term Memory Task (Farrokh & Vahabzadeh, 1999)
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Appendix T

Farsi- Long-Term Memory Task (Farrokh & Vahabzadeh, 1999)
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Raw Scores of Bilingual Farsi Speakers and Native English Speakers on English

Cognitive Tasks With Respect fo English Reading Ability (Classified by WRAT

Standard Scores)

Poor Reading

Poor Reading

Good Reading Good Reading
Bilingual Bilingual Native English | Native English
Speakers Speakers Speakers Speakers
(n =44) (n=16) (n=39) (n=18)
Task Mean (SD) - Mean (SD) Mean (SD) Mean (SD)
WRAT : _
Reading ©.37.36 (3.45) 19.44 (6.63) | 37.97 (3.64) 24.50 (5.22)
Woodcock
Word 99.73 (5.57) 69.31 (8.45) 102.21 (2.59) 79.00 (7.88)
Identification
Oral Cloze 17.05 (2.27) 14.19 (3.51) 16.51 (1.63) 13.84 (1.65)
Rosner -
Auditory 39.08 (1.87) 36.68 (2.17) 36.33 (2.54) 34.89 (4.14)
Analysis
Word Attack 39.79 (2.78) 35.00_ (4.51) .| 40.36(3.39) 34.64 (4.2)
Orthographic v
Awareness 14.45 (1.81) 12.44 (2.23) 14.64 (1.98) 13.83 (1.65)
Working .
Memory 8.14 (1.92) 6.15(2.32) 8.38 (1.98) 6.06 (1.92)
Long Term -
Memory 7.20 (1.87) 6.00 (1.67) 6.62 (1.77) 5.64 (2.16)
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Appendix V

Pratt Index Formula (Pratt, _1987; Thomas et al.. 1998: ZumbAo & Thomas, 2000)

The Pratt index is a tool that allows one to account for the unique contribution of each
individual independent variable to the total R? of multiple regression, a technique similar

to commonality analysis (Kerlinger & Pedhazur, 1982). Essentially, the formula is this:

Pratt index =B; x 1;

e B; =Beta weight of the variable
* 1= The O-order correlation of that variable with Y
R*= The total variance in Y accounted for by the Regression model
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Appendix W

Raw Scores of Farsi Speakers on Farsi Cognitive Tasks With Respect to Farsi Reading

Ability (Classified by Farsi Word Identification Task)

Good Farsi Poor Farsi
Readers Readers
(n=44) (n=16)
Task Mean (SD) Mean (SD)
Farsi Word 98.89 (5.93) 62.53 (7.64)
Identification
Farsi Oral Cloze 16.93 (1.96) 14.43 (2.05)
Farsi Auditory 37.43 (2.06) 34.67 (1.92)
Analysis ’
Farsi Psuedoword 37.97 (3.93) 34.83 (3.63)
Farsi Orthographic 13.70 (1.66) 10.07 (1.62)
Awareness
Farsi Working 8.40 (2.02) 542 (2.24)
Memory
Farsi Long Term 6.90 (1.56) 6.17 (1.80)
| Memory
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Appendix X

Bilingual and Native English Speakers’ Errors on the Rosner Auditory Analysis Task

Bilingual Good Readers (n = 44)

Bilingual Poor Readers (n = 16)

12- stea(k) — estay (4)

19 — (b)reak — reeak (1), rock (1), beak (1),
‘make (1)

27 — s(k)in — seen (10)

28 — s(w)ing — seeng (5), in (1)

31 - st(r)eam — esteam (8), tream (1), seem
(2), team (1) _

39 — con(tin)ent — content (4), coninent (1),
content (1), cotent (1)

40 — phi(lo)sophy — fisophy (3), pulophy
(1)

5 — (w)ill —eel (4)

15 - (c)lip —elp (1), leep (5), sleep (1)

25 — s(m)ack — mack (2), sake (1), suck (1)
27 - s(k)in — seen (9)

28 — s(w)ing — seeng (6), wing (1)

31 —st(r)eam — esteam (10), seem (3)

39 — con(tin)ent — content (1), cont (1),
canent (2), coninent (1)

. Native English speaking Good Readers
(n=139)

Native English speaking Poor Readers
(= 18)

- to(ne) —tie (1), to (3)
24 cr(e)ate —rate (1), cray (1), corate
(1), creet (3) o
31 - st(r)eam —storm (1), team (1), tam (1),

seam (1)
offee (1), offering (1), offer

33- off(er)ing —
(1), offring (1)

37 — Ger(ma)ny —Jeerney (1), Jeramy (2),
Jerry (3), creet (1), Germ (1)

39 — con(tin)ent — content (4), cotent (1),
cotent (2), conet (2), conten (1)

40 — phi(lo)sophy — fisophy (9), phooey (1)

10 - ti(me) — tea (3), it (1), try (2)

11- plea(se) — lay (3), play (3)

15 <(c)lip — ip (4), leap (1), lamp (1)

19 - (b)reak — ache (2), rack (1), brink (1)
20- s(m)ell ~ale (2), well (1), sile (1), ell
(1)

24 - cr(e)ate — cree (1), great (2) creet (2),
gate (1), ca (1)

31 - st(r)eam — seem (3) team (2), team
(1), team (1)

35 — auto(mo)bile — auto bill” (1),
automile (1), automotive (1), autoplan (1),
auto (1), audible, bile (1)

36 — car(pen)ter — carpet (4), Karen (1),
care (1), car (1)

37 - Ger(ma)ny — Jerry (4), German (1)
39 - con(tin)ent — conet (1), cotent (1),
content (2), conin (1), cunett (1)

Note: Numbers in parentheses are number of cases with errors in the item; Only items

with at least 5 cases of errors are recorded.
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Appendix Y

Bilingual and Native English Speakers’ Errors on the Word: Attack Task

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

3-ift —eeft (5)

5-bim- bam (1), beem (6)

14 — weat —vet (7)

15- plip — pleep (7) ,

23 — straced — estraced (9), stayed (1)

25 — thant — fant (6)

38- pafmotbem- pafmottbem (3),
pafmotbem (1), pafmotbeem (1), pafmodern
(1)

39-translibscage — trancelibcage (2),
transleebscage (2), transilbcage (1)
40-monglustamer — mongelustamer (1), as
in word “tamer” (6), mongloostamer (1)
41- vauge — vaj (3), vagee (1), wauge (1),
vague (1)

42-gnouth — outch (1), auch (1),
| silent (7), gnout (3), geno (1)
45-pnomocher - “p” not silent (10), “ch”
as in “chat” (1), pnomocker as in
“mocking”(4), pnomosher (2)

i b2 4

g’ not

3- ift —eeft (13)

5-bim- beem (17)

14 — weat — vet (8)

15- plip — pleep (14)

18-whie —vee (9)

23 — straced — estraced (11)

25 — thant — tant (11)

27- twem — tvem (3), tweem (2)

Native English speaking Good Readers
=39

Native English speaking Poor Readers
(n=18)

34 — knoink — “k” not silent (7)
39-translibscage — “cage” separate word
(2), translibskeege (1), tanslibsage (1)
40-monglustamer — monglustmer (1), as in
word “tamer” (4), monglustaamer as in
“hammer (1) ‘

41- vauge — vague (6), voug (1)
42-gnouth — “g” not silent (8)
45-pnomocher — pnomocker as in
“mocking”(2), “p” not silent (6), “ch” as
in “chat” (1) o

9- gat — gate (5)

14 — weat — whew (1), wait (5)

18-whie — why (2), high (6)

20 - nigh — knee (5), night (1), sigh (1)
22 — sy —see (4), seen (1)

23 - straced — straight (1), struck (1),
traced (2), streak (1) _

25 — thant — that (2), thank (1), dant(1)
29 — adjex — ajaxs (7)

33- gaked — baked (1), gawked (1), cat (1),
gag (1), gaaked (1) _

34— knoink - “k” not silent (7), Ron (1)
36 — mancingful — mansingfeel (3),
manseenful (2)

37- wrey — Roy (1), row (2), rye (1), raw
(2), wire (1) :

Note: Numbers in parentheses are number of cases with errors in the item; Only items
with at least 5 cases of errors are recorded.
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Total Number of Incorrect selections made by Bilingual and Native English Speakers on

the Ofthographic Task

Bilingual Native English
Participants Speakers
Orthographic Good Poor Good - Poor
Task ‘Readers Readers Readers Readers
Items (n=44) (n=16) (n=39) (n=18)

1. filv  filk 2 3 3 2
2. tolz  tolb 6 5 5 5
3. powl lowp 12 6 6 2
14 dlun lund 2 1 3 0
5. fant  tanf -2 3 6 1
6. miln milg 25 9 11 10
7. togd togn 5 4 7 4
8. wolg wolt 2 2 2 2
9. moke moje 2 2 2 2
10. jofy fojy 8 5 9 2
11. cnif cnf 2 1 2 0
12. bnad blad 1 1 1. 1
13. hift  hifl 3 2 2 1
14. gwup gnup 16 9 12 8
15. nitl nilt 3 3 1 0
16. clid  cdil 2 0 1 0
17. vism visn 6 9 8 5
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Scores of Bilingual Farsi Speakers and Native English Speakers on English Cogriitive

Tasks With Respect to English Reading Ability (Classified by WRAT Standard Scores)

Good English Poor English " Good English Poor English
_ Reading Reading Reading Reading
Task Bilingual Bilingual Native English Native English
Speakers Speakers Speakers Speakers
(n=44) (n=16) (n=239) (n=18)
WRAT Reading Mean = 105.59 Mean = 68.31 Mean = 105.82 Mean = 77.38
(Standard Scores) SD =5.79 SD =12.99 SD =7.96 SD =10.87
Woodcock Word : . :
Identification Mean = 107.14 Mean = 63.25 " Mean = 110.97 Mean = 76.38
(Standard Scores) SD =11.33 SD =18.73 SD =6.76 SD =17.01
Oral Cloze : .
(percentage Mean = 80.68 Mean = 70.94 Mean = 87.56 Mean =69.17
© scores) SD =11.39. SD=17.53 . SD=28.18 -SD=8.27
Rosner Auditory
Analysis Mean =95.17 Mean = §89.69 Mean=91.14 Mean = 80.13
(percentage SD =4.68 SD =5.39 SD =6.35 SD =10.34
.scores) : :
Word Attack
(Standard Scores) Mean =112.79 Mean = 98.31 Mean = 112.47 Mean = 88.33
' SD =10.00 SD =9.93 SD=12.48 SD=1048 -
Orthographic
Awareness Mean = 84.14 Mean = 73.83 ~ Mean = 86.12 Mean = 81.37
(percentage SD = 10.65 SD=13.14 SD=11.64 SD =9.73
scores)
Working Memory . :
(percentage Mean = 67.80 Mean = 49.45 Mean = 69.87 Mean =43.06
scores) SD=11.03 SD =10.36 SD =12.51 SD =15.97
Long Term
Memory Mean = 72.04 Mean = 60.00 Mean = 66.15 Mean = 56.36
(percentage 'SD =10.75 SD =12.73 SD=11.71 -SD =14.57

scores)
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Scores of Bilingual Farsi Speakers on English and Farsi Cbgnitive Tasks With Respect to

English Reading Abilify (Classified by WRAT Standard Scores)

Good English Poor English Good English Poor English
Reading Reading Reading Reading
English Bilingual Bilingual ~ Farsi Bilingual Bilingual
Tasks Speakers Speakers Tasks Speakers .’ Speakers
(n=44) (n=16) ' (n = 44) (n=16)
WRAT Reading Mean=10559 | Mean=6831 . N .
(Percentiles) SD=5.79 SD=12.99
Woodcock Word Farsi Word
Identification Mean = 107.14 Mean = 63.25 Identification Mean = 74.29 Mean = 81.19
(Percentiles) SD=11.33 SD=18.73 (percentages) SD=17.62 SD=18.41
Oral Cloze Mean = 80.68 Mean = 70.94 Farsi Oral Cloze Mean = 79.43 Mean = 75.62
(Percentages) SD=11.39 SD=17.53 (percentages) SD=10.90 SD=13.89
Rosner Auditory Farsi Auditory
Analysis Mean =95.17 Mean = 89.69 Analysis Mean = 90.74 Mean = 88.44
(Percentage) SD =4.68 SD=5.39 (percentages) SD =587 SD = 6.38
Word Attack Mean=112.79 ~ Mean = 98.31 Farsi Psuedoword Mean = 82.77 Mean = 75.69
(Percentages) SD =10.00 SD=9.93 (percentages) SD=724 SD=11.51"
Orthographic Farsi Orthographic
. Awareness Mean = 84.14 Mean =73.83 Awareness Mean = 68.98 Mean = 72.43
(Percentages) SD =10.65 SD=13.14 (percentages) SD=13.39 SD=17.15
Farsi Working )
Working Memory Mean = 67.80 Mean =49.45 Memory Mean = 65.34 Mean = 47.40
(perecentages) SD=11.03 SD=10.36 (percentages) SD=12.03 SD=11.18
Long Term Farsi Long Term
Memory Mean = 72.04 Mean = 60.00 Memory Mean = 67.04 Mean = 60.63
(percentages) SD=10.75 SD=12.73 (percentages) SD=11.79 SD=12.60
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Table 3.

Regression of Cognitive Processes, Language Experience and Education Level in Canada

on Woodcock Word Identification

Farsi Bilingual participants (n = 60)

Model Summary '

Model R R SquareR Square F Durbin-
Change | Change | Watson

1 692 AT9 479 8.12%*
2 .833 694 | 215 11.74%*

3 . .849 721 026 4.61* | 2.068

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience :

Model 3: Reading related cognitive processes, language experience, education level in
Canada

* Significant at p< .05
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Table 5.

Regression of Cognitive Processes, Language Experience and Education Level in Canada

on WRAT reading Task

Farsi Bilingual participants (n = 60)

Model Summary

Model R R SquareR Square] F Durbin-
Change | Change | Watson

1 650 423 423 | 6.48*
2 826 .683 | 260 13.63*
3 846 716 | .033 5.78* 1.811

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience

‘Model 3: Reading related cognitive processes, language experience, education level in
Canada

* Significant at p<.05
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Number of Syntactic Errors made by Bilinguals and Native English Speakers on

. Prepositions

239

Poor Reading

Good Reading Poor Reading Good Reading
Oral Cloze ltems: Bilingual Bilingual Native English Native English
‘ Speakers Speakers Speakers Speakers
(n=44) (n=16) (n=39) (n=18) .
. at (1) . roast (1) © cook (1)
1. Fred put the No Errors made to (1) '
turkey _ the . OH this item by '
oven. this subgroup
. . v morning (1)
4.T1l go to school | No Errors made No Errors made ‘No Errors made in-the-morning
___six o’clock. on this item by on this item by on this item by (1)
' this subgroup this subgroup this subgroup
White (6) White (2) white (3) white (2)
9. With a piece __ Writing (1) red (1)
chalk he sketched
her face. 1 participant did
not attempt this
item
Total Number 7 -4 4 6
Of Errors

Numbers signify number of cases with the particular errors.




Table 7.

240

Number of Syntactic Errors made by Bilinguals and Native English Speakers on

Subjunctive and Noun

,- Good Reading Poor Reading Good Reading Poor Reading
Oral Cloze Items: Bilingual Bilingual Native English Native English
Speakers Speakers . Speakers Speakers
(n=44) (n=16) (n=39) (n=18)
No Errors made due (1) Suddenly (1) today (4)
[Subjunctive)] on this item by this . Maybe (1)
14.  itwas subgroup nightly (1)
raining outside, I damn! (1)
slept in my bed.
' 1 participant did
8 participants did | 4 participants did 1 participant did not attempt this
not attempt this not attempt this not attempt this _item
item item item
Total Number 0 1 1 7
Of Errors with
Subjunctive
[noun] wife (1) Brother (2) mother (1)
2. My wife had a _No Errors made brother (1)
male baby who is on this item by this
my subgroup
Total Number 0 2 2 1
Of Errors with
Noun

Numbers signify number of cases with the particular errors.
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Table 8.
Number of Synfactic Errors made by Bilinguals and Native English Speakers on
Adjectives : . ' '
Good Reading Poor Reading Good Reading Poor Reading
Oral Cloze Items: Bilingual Bilingual Native English Native English
Speakers Speakers Speakers Speakers
(n = 44) (n=16) (n=39) (n=18)
blue-ish (1) Cloudy (1)

5.1t was a sunny

No Errors made

(also said blue-

No Errors made

day with a pretty on this item by this yee) on this item by this
_sky. subgroup . subgroup
7 participants did
12 participants did not attempt this 3 participants did
not attempt this item. not attempt this
item. item.
Dinosaur (1) ots (1)

6. I went to see No Errors made No Errors made ' : lions (1)

animals at
the zoo.

on this item by this
subgroup

S participants did

on this item by this
subgroup

3 participants did

2 participants did
not attempt this

1 participant did
not attempt this

not attempt this not attempt this item. item.
item. item.
a-some-hundred - Something (1) ‘Millions (1) something (1)
10. That is not (1) Few (1) the (1) rich (1)
enough money, I something (1) [also said “more
need ___ dollars. -fewer (2) the”]

4 participants did

6 participants did

1 participant did

not attempt this not attempt this
item. item. not attempt this
‘ item.
16. Since my 13 short (1) Small (1) :
year old son grew No Errors made No Errors made
10 inches, he has on this item by this | on this item by this
become a very subgroup subgroup
__ boy.
depth (1) Bigger (1) well (1)
20.How __ is No Errors made strong (1)
this pool? .| on this item by this
1 participant did subgroup
not attempt this
item.
Total Number 6 5 4 6
Of Errors ‘

Numbers signify number of cases with the particular errors.
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Number of Syntactic Errors made by Bilinguals and Native English Speakers on Verbs .

Good Reading Poor Reading Good Reading Poor Reading
Oral Cloze Items: Bilingual Bilingual Native English Native English
Speakers Speakers Speakers Speakers
(n=44) (n=16) n=39) (n=18)
dig (6) Dig (2) handled (1)
digging (2) Digging (3) No Errors made slit (1)?
7.Betty _a is(l) Cut (1) on this item by this | . built (1)
hole with her to (1) subgroup ‘ spading(1)
shovel.
‘ 2 participants did
3 participants did not attempt this
not attempt this item.
item.
light (4) Light (6) “shut (1)
12. Because it was room (1) Room (1) No Errors made walk (1)
getting dark, Joe turning (4) Street (1) on this item by this ran (1)
wentto turns (1) Home (1) subgroup sleep (1)
switch on the light. in(l) Find (1) under (1)
read (1)
1 participant did 1 participant did 1 participant did
not attempt this not attempt this 2 participants did not attempt this
item item not attempt this item
item '
stay (2) Stay (2) play (1)
13. Because of the stuck (1) to (2) No Errors made
rain yesterday, the to (1) on this item by this
children to the (1) subgroup 1 participant did
inside the house. not attempt this
item
Total Number 26 21 0 10
Of Errors :

Numbers signify number of cases with the particular errors.
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Number of Syntactic Errors made by Bilinguals and Native English Speakers on Adverbs

7 participants did

1 participant did

Good Reading Poor Reading Good Reading Poor Reading
Oral Cloze Items: Bilingual Bilingual Native English Native English
Speakers Speakers Speakers Speakers
(n =44y (n=16) (n=39) (n=18)
On (9) on (7) open (1) on (4)
15. Nancy Door (6) door (1) three times (1) door (2)
knocked at-the-door (1) . ay(l) door (2) off (1)
before entering the : on (1) she (1)
house. very hard (1) :
up (1)

1 participant did

3 participants did
not attempt this

broken leg had
healed, Laura
found it hard to
walk .

With (1)

12 participants did
not attempt this not attempt this | - not attempt this not attempt this
item item item item
17 9 i 8

on this item by this
subgroup

7 participants did

not attempt this not attermnpt this not atterpt this
item item item item
19. After her No Errors made No Errors made No Errors made

on this item by this
subgroup

1 participant did .

on this item by this
subgroup

2 participants did

Of Errors

Total Number .

Numbers signify number of cases with the particular errors.
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Number of Syntactic Errors méde by Bilinguals ahd Native English Speakers on

Interrogative Adverbs

Poor Reading

.Good Reading Poor Reading Good Reading
Oral Cloze Items: Bilingual Bilingual Native English Native English
Speakers Speakers Speakers Speakers
n=44) (n=16) (n=39) (n=18)
Rita (1) Sam (1) now (1) Sammy (1)
8. haveyou you (1) Roya (1) Ron (1) have-I (1)
learned English so how-much (1) ~Sandra (1) ‘
well? . ' Kelly (1)
' Fred (1)
7 participants did | 7 participants did | 3 participants did | 3 participants did
not attempt this not attempt this not attempt this not attempt this
item item item item
was (1) which (1) hey (1) yes (1)
17. _ is Susan which (1) should (1) are-you (1)
going to the doctor : ' will (1)
today? : .
' 7 participants did | 6 participants did | 7 participants did | 8 participants did
not attempt this not attempt this not attempt this not attempt this
, item ~item item item
Total Number 5. 4 6 5
Of Errors

Numbers signify number of cases with the particular errors.
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Number of Syntactic Errors made by Bilinguals and Native English Speakers on

Auxiliary Verb Errors

7 participants did

13 participants did

Good Reading Poor Reading Good Reading Poor Reading
Oral Cloze Items: Bilingual Bilingual Native English | Native English
: Speakers Speakers Speakers Speakers
(n=44) (n=16) (n=39) (n=18)
Somebody (1) will-one-day (1) him (1)
3. The farmer Joe (1) one-day (1) herded (1)
____ put his diary Sean (1) No Errors made helping (1) walked (1)
cows in the barn. Benny (1) on this item by this who (1) :
Son (1) subgroup said (1)

14 participants did

21 participants did
not attempt this not attempt this not attempt this not attempt this
item item item item

would-have-been they (1) will (1) really (1)
18. When I (1) was (1) ’
knocked on the ’
door, I thought
someone ___ be
at home. _

2 participants did
not attempt this
item
Total Number 6 1 7 4
Of Errors

Numbers signify number of cases with the particular errors.
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Number of Svntactic Errors made by Bilinguals and Native E’n}zlish Speakers on

Conjunctive Pronouns

Good Reading Poor Reading _ Good Reading Poor Reading
Oral Cloze Items: Bilingual Bilingual Native English Native English
Speakers Speakers Speakers Speakers
(n=44) (n=16) (n=39) (n=18)
Jane (1) Sally (1) Sarah (1) Serena (1)
11. The girl Joanna (1) Gita (1) Sally (1) Judy (1)
who is tall plays Jenny (1) Here (1) Sue (1) Jenny (1)
basketball well. Jumping (3) Was (1) Samantha (1) there (1)
Whom (2) Whom (1) Sharon (1) is (1)
Very (1) Sandra (1) cute (1)
Jumps (1) Suzie (1) whom (1)
Big (1) Joan (1) very (1)
Pretty (1) | running (1) strong (1)
Jumping (4) many (1)
Whom (3) ’
2 participants did :
22 participants did not attempt this 1 participant did 3 participants did
not attempt this item not attempt this not attempt this
item item item
Total Number 8 9 16 10
Of Errors

Numbers signify number of cases with the particular errors.
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Svntactic Verb Errors: Average Percentage of Error Scores and Mann-Whitney

U Tests

Farsi Bilingual and Native English Speaking participants (n = 117)

Average Percentage of Errors (%)

Type of Syntactic

Mann—-Whitney U

Bilinguals Native English
Error ' Speakers Statistic
Verb 18% 9% 806.00*

Total number of Items: 3-

Range: 33% - 100%

Range: 0% - 67%

* Significant at p < 0.05
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Table 15.

Regression of Cognitive Processes, Language experience and Education Level in Canada

on Verb Errors

Farsi Bilingual participants (n = 60)

Model Summary
Model R R SquareR Square| . F Durbin-
Change | Change | Watson

1 300 .090 .090 1.195
2 .569 324 234*% | 4.098*
3 574 329 .005* 236 1.81

Model 1: Readmg related cognitive processes

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada

* Significant at p < 0.05
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Table 17.

Numbér of Phonological (Reading) Errors made by Bilingual and Native English

Speakers with “a”

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

250

(WRAT Reading Task) (WRAT Reading Task) | TOTAL
Alcove (4llcove — “All” instead of “Al") 1 Lame (lime) 1 BILINGUAL
Unanimous (Anonymous) 1 Abuse (/a/ as in /hat/) 1 SPEAKERS:
Contemporary (/a/ as in /hat/) 1 Stretch (estratch) 1 24
Stratagem (strateegem) 1 Stratagem (strateegem) 1, (strataygem) 1
Irascible (iriscible) 2 | Contemporary (/a/as in/hat)) 1
(Woodcock Word Identification) (Woodcock Word Identification) N
Amazement (amusement) | Airplane (/aa/ as in /plan/) 1

Furnace (furnayce) 1

Dwarf (/a/ as in /hat)) 1, (dorf) 1

Yardage (/a/ as in /hat/) |

Amazement (amusement)l,(amaazement) |

Almanac (almonic) 1

Inordinate (inordinut) 1

Relativity (/a/ as in /hat/) 1

Instigator (Ya/ as in /hat/) |

Total number of errors in cell =7 Total number of errors in cell =17

English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
(WRAT Reading Task) (WRAT Reading Task) TOTAL
Contagious (/ta/ like /da/ & hard /g/) 1 Abuse (obese) 1, (oppose) 1 NATIVE
Stratagem (Straitagem) | Alcove (Allcove — “All” instead of "Al”) 1 ENGLISH
Seismograph (Seismogreeph) 1 Lame (loom) | SPEAKERS:

Contagious (a/ as in /hat/) 3, (/ta/ as in /tab/) 22

(Woodcock Word Identification)
Amazement (amusement) |

Total number of errors in cell = 4

1
Stratagem (stretegame) 1, (strateegem) 1
Municipal (“Pal” as in “my pal”) 2

‘Seismograph (seismogreeph) |

(Woodcock Word Identification)
Calender (cylinder) 1

Dwarf (dorf) 1 :

Almanac (almenic) 1, (almanic) 1
Prognesis (prognaasis, like “Onassis”) 1
Alkali (alkeeli) 1, (alkolee) |
Philanthropist (philianthropist) 1

Total number of errors in éell =18

TOTAL GOOD READERS: 11

TOTAL POOR READERS: 35

Note: Numbers beside each word signify number of cases with the particular error.




Table 18.

Number of Phonological (Readmg) Errors made by Bilingual and Native Enghsh

Speakers with “1”

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

. 251

TOTAL

Internecine (interneseen) 10

Total number of errors in cell = 13 »

(Woodcock Word Identification)
Miser (meeser) 1

Inordinate (inordonato) 1
Hysterical (historical) 4

Alkali (alkalee) 2

Total number of errors in cell = 12

(WRAT Reading Task) (WRAT Reading Task)
In (een) 2 In (een) 3 BILINGUAL
Split (espleet) 2 Finger (feenger) 9 SPEAKERS:
Finger (feenger) 1 Animal (aneemal) 5 145
Benign (Beneen) 3 Unanimous (unaneemous) 7
Unanimous (4dnonymous) 1 Discretionary (deeskretionary) 5 '
Itinerary (Eetinerary) 2 Horizon (horeezoon) 3, (horeezon) 1-
Bibliography (beebliography) 4 Municipal (mooneeceepal) 6
Horizon (Horeezoon) 4 Itinerary (eetinerary) I
Municipal (mooneeceepal) 2 Benign (beneen) 2, (Benayn) 1
Omniscient (Omneesee-ent) 2 Bibliography (beebliography) 6
(Woodcock Word Identification) (Woodcock Word Identification)
Is (eez) | Is (eez) 8
Milk (meelk) 2 Little (leetle) I
Swim (sweem) 2 Milk (meelk) 5
With (veet) 1 With (veet) 6
Alkali (alkalee) 5 Vehicle (Veheecle) 4
Miser (meeser) 3 Beautiful (Beauteefool) 1, (Booteefool) 1
Internecine (interneseen) | Stigma (esteegma) 1
Carnivorous (carneeveerous). Mathematician (matemateecian) 8
Stigma (steegma) 1 Philanthropist (pheelantropist) 4
Mathematician (matemateecian) 6 Miser (meeser) 9
Philanthropist (pheelantropist) 3 Judicious (judeecious) 1
Instigator (eenstigaator) 1
Alkali (alkalee) 2
Total number of errors in cell = 44 Total number of errors in cell =101
English speaking Good Readers (n=39) English speaking Poor Readers (n=18)
(WRAT Reading Task) (WRAT Reading Task) TOTAL
Benign (Beneen) I _ Horizon (Horezoon) I NATIVE
Oligarchy (ologarchy) | Bibliography (Bablography) 1 ENGLISH
(Woodcock Word Identification) Benign (Beneen) | SPEAKERS:
Alkali (alkalee) 1 Zenith (zenniyth) 1 25

TOTAL GOOD READERS: 57

TOTAL POOR READERS: 113

Note: Numbers beside each word signify number of cases with the particular error.




Table 19.

Number of Phonological (Reading) Errors made by Bilingual and Native English

Speakers with “u”

Bilingual Good Readers (n=44)

252

Bilingual Poor Readers (n=16)

TOTAL
(WRAT Reading Task) (WRAT Reading Task) bty
Bulk (boolk) 1 Bulk (boolk) 4
Usurp (usoorp) 1, (usarp) 1 Abuse (aboos) 3 45
Unanimous (ananimous) 3, Usurp (usoorp) 3 B
(anonymous) 1 _ Municipal (mooneeceepal) 6 -
Municipal (moeoneeceepal) 2
(Woodcock Word Identification)
(Woodcock Word Identification) Beautiful (Beauteefool) 1, (Booteefool)
Quadruped (/ruped/ as in /duped/) 9 | 1, (bootifool) 1
Hurry (harry) 2
Urgent (yoorgent) 1, (orgent) 1
Vernacular (vernacoolar) 1
Quadruped (very long /o/ vs /u/) 1
Total number of errors in cell =20 Total number of errors in cell =25
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
E A TOTAL
(WRAT Reading Task) (WRAT Reading Task) LS
Usurp (/Os/urp as in /us/) 1 Abuse (abose) 3, (obese) 3, (oppose) I | SPEAKERS:
Usurp (usarp) 1, (usalp) 1 ' ”

(Woodcock Word Identification)

| | Picayune (picayene) 1

Quadruped (/ruped/ as in /duped/) 8

Totai number of errors in cell = 10

Unanimous (ananimous) 1,
(anonymous) 9

. (Woodcock Word Identification)

Vernacular (vernacoolar)
1,(vernacalar) 1 _
Quadruped (/rup/ said as /rope/) 1

Total number of errors in cell = 22

| TOTAL GOOD READERS: 30

TOTAL POOR READERS: 47

Note: Numbers beside each word signify number of cases with the particular error.




Table 20.

Number of Phonological (Reading) Errors made by Bilingual and Native English

Speakers with “0” \

253

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

TOTAL
(WRAT Reading Task) (WRAT Reading Task) - SILINGUAL
Alcove (alcaav) 1 Contemporary (contemparary) 1
Horizon (Horeezoon) 4 Covetousness (cowvetousness) 1, 24
Covetousness (coovetousness) 1 (coovetousness) 1
(Woodcock-Word Identification) (Woodcock Word Identification)
Woman (vooman) 3 Book (boook) 2
Philanthropist (philanthrapist) 1 Woman (vooman) 2
Carnivorous (carneeveerous) 1 Torpedo (tarpedo) 1
Cenology (ceniology) 1
Zymolosis (zymolisis) 2
Epistrophe (epistraaphe, /aa/ as in
/hat) 2 . '
Total number of errors in cell = 16 Total number of errors in cell = 8

English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)

v ' ' TOTAL
(WRAT Reading Task) (WRAT Reading Task) e
Alcove (alcoov) 2 Covetousness (/o/ read as in. “co- SPEAKERS:
Covetousness (cowvetousness) 3, author”) 1

(caavetousness — long /a/ as in /hat/) 3
(Woodcock Word Identification)

Epistrophe (epistraphe) 1’
Cenology (ceniology) 2

Total number of errors in cell = 11

(Woodcock Word Identification)
Prognosis (prignosis) 1, (prognesis) 1
Expostulate (expestulate) 1
Carnivorous (carniveerous) 1

Total number of errors in cell =5

16

TOTAL GOOD READERS: 27

TOTAL POOR READERS: 13

Note: Numbers beside each word signify number of cases with the particular error.




Table 21.

Number of Phonological (Reading) Errors made by Bilingual and Native English

Speakers with “e”

Bilingual Good Readers (n=44)

254

Bilingual Poor Readers (n=16)

(Woodcock Word Identification)
Hysterical (hystorical or “historical )
1

Quadruped (/e/ is silent as in
“duped”) 8 .

Picayune (picayunee) 4

Total number of errors in cell = 14

(here e see) 1
Covetousness (cove toes ness) 2

(Woodcock Word Identification)
Torpedo (Torpudo) 1
Inordinate (inordonato) 1
Expert (export) 1

Evening (evaning) 1

Miser (misser, like “miss her”) 1

| Total number of errors in cell = 15

TOTAL
(WRAT Reading Task) (WRAT Reading Task) SpENoLAL
Heresy (here e see) 1 . Heresy (heeresy) 1
| Covetousness (coveetousness) 1 Stretch (estratch) 1 42
Stratagem (stratagam, also hard /g/) 2 | Lame (lamb) 1
: Heresy (here e see) 4
| Egregious (agregious) 1
(Woodcock Word Identification) . (Woodcock Word Identification)
Zenith (zeenit) 4 Evening (evaning) 2
Quadruped (quadrupod) 1, (/e/ is Expert (expeert)- 3
silent as in “duped”) 9 Mechanic (meechanic) 3
' Torpedo (“pedo” as is “Pedro”) 3
Petroleum (peetroleum) 1
Zenith (zeenit) 4
Total number of errors in cell = 18 Total number of errors in cell = 24
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
TOTAL
(WRAT Reading Task) (WRAT Reading Task) ENGLIoH
Stratagem (stratagame) 1 Lame (lamb) 2 SPEAKERS:
. Heresy (2" /e/ silent as in “here”) 5, 2

TOTAL GOOD READERS: 32

TOTAL POOR READERS: 39

Note: Numbers beside each word signify number of cases with the particular error.




Table 22.

Number of Phonological (Reading) Errors made by Bilingual and Native English

Speakers on Attaching “e” to Consonant Clusters Starting With “s”

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

255

TOTAL

subgroup

Total number of errors in cell = 0

No Errors made in this categdry by this
" subgroup

Total number of efrors incell=0

(WRAT Reading Task) (WRAT Reading Task) opeINGUAL
Spell (espell) 1 Spell (espell) 4
Split (esplit) 2, (esplit) 2 Split (esplit) 8, (espeeleet) 1 69
Stretch (estrech) 1 Stretch (estrech) 6, (estratch) 1
Stratagem (estrata game) 1, Stratagem (estrategem) 7
(estratagem) 1 ' :
_ (Woodcock Word Identification)
(Woodcock Word Identification) Stop (estop) 5
Stop (estop) 1 Sleep (esleep) 6 -
Stigma (estigma) 1 Slowly (eslowly) 2
Spectacular (espectacular) 1 Stove (estove) 5 ‘
‘ Stigma (estigma) 6, (esteegma) 1
Spectacular (espectacular) 6
Total number of errors in cell = 11 Total number of errors in cell = 58
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
TOTAL
NATIVE
ENGLISH
SPEAKERS:
No Errors made in this category by this 0

TOTAL GOOD READERS: 11

TOTAL POOR READERS: 58

Note: Numbers beside each word signify number of cases with the particular error.
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Table 23.

-Number of Phonological (Reading) Errors made by Bilinguai and Native English

Speakers with Multiple Vowels

Bilingual Good Readers (n=44) Bilingual Poor Readers (n=16)

(WRAT Reading Task) (WRAT Reading Task) TOTAL
Contagious (contageeyoos, & hard /g/) 3 Book (boook) 4 BILINGUAL
Bibliography (biblography) ! Omniscient (omniseeyent) 2 SPEAKERS:
Omniscient (omniseeyent) 1 : Triumph (trumph) 5, (tramph) 3 18
Disingenuous (disengenus) | Assuage (assage) 5.
Covetousness (cove tauce ness) 2 . Seismograph (seesmograph) 6
Triumph (trumph) 3 Heinous (“hinous” or “highness”’) 4
Assuage (assage) 3 )
Seismograph (seesmograph) 8 (Woodcock Word Identification)
Heinous (“hinous” or “highness”) 8 Said (sayd) 2
' Laugh (loff) 1
(Woodcock Word Identification) Beautiful (bootifool) 1, (Booteefool) I
Naive (nave) 2 Early (eerly, as in “eerie”) ]
Carnivorous (carnivorious) | Certain (certane, as in “cane’’) 2
Heterogeneous (heterogenus) 1 Naive (nave) 3
: Pedestrian (pedestrane) 1
Tableau (tableeyoo) 2
Causation (cossation) 1, (cowsation) 1
Quintessence (Queentessence) 2
Total number of errors in cell =32 - Total number of errors in cell = 46
' English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
- 4 TOTAL
(WRAT Reading Task) (WRAT Reading Task) NATIVE
Assuage (assage) 5 Assuage (assooge) 1, (assage)l, (assege) 1 - ENGLISH
Omniscient (omniseeyent) 3 Triumph (tramp) 2, (trumph)2 SPEAKERS:
Heinous (“'hinous” or “highness”) 15 Heinous (“‘hinous” or “highness”) 5, (honous) 74
A 1, (heinious) 2, (hyenas) 3 -
(Woodcock Word Identification) Seismograph (seesmograph) 8
Tableau (tableeyoo) 2, (table) 2 Covetousness (cove toes ness) 1
Zeitgeist (zeitgeest) 3, (zeetgeist) 5, (zeetgeest) .
2 ' (Woodcock Word Identification)
‘ | Said (sad) 1, (side) 2
Twilight (toelight) 1
Wounded (wonded) |
Artesian (artisan) 2
Pedestrian (pedestrane) 2; Naive (nave) |
Total number of errors in cell =37 Total number of errors in cell = 37
TOTAL GOOD READERS: 69 TOTAL POOR READERS: 83

Note: Numbers beside each word signify number of cases with the particular error.
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Table 24.

Number'of Phonological (Reading) Errors made by Bilingual 'and Native English
Speakers with “g” . ' )

Bilingual Good Readers (n=44) Bilingual Poor Readers (n=16)
' : . TOTAL
(WRAT Reading Task) (WRAT Reading Task) | Sppaoual
Benign (hard /g/ as in “egg”) 2 Contagious (hard /g/ as in “egg”) 5
Egregious (2" “g”- hard /g/ as in Benign (hard gg/ asin “egg”’) 5 49
“egg”) 16 Egregious (2** “g”- hard /g/as in \
Disingenuous (hard /g/ as in “egg”) 7 | “egg”) 4 ‘
(Woodcock Word Identification) | (Woodcock Word Identification)
Cologne (hard /g/ as in “‘egg”) 1 Cologne (hard /g/ as in “egg”) 6
Cygnet (/g/ silent) 1 Prognosis (/j/ instead of /g/) 2
Total number of errors in cell = 27 Total number of errors in cell = 22
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
TOTAL
(WRAT Reading Task) ' (WRAT Reading Task) EILA(;fS;l;:{
Contagious (hard /g/ as in “egg”) 2 Contagious (hard /g/ as in “egg”) 2 SPEAKERS:
Egregious (2" “g”- hard /g/ as in Benign (hard /g/ as in “egg”) 3
“egg”) 23 Egregious (2 “g”- hard /g/ as in 61
Assuage (hard /g/ as in “egg”) 1 “egg’) 4
Disingenuous (hard /g/ as in “egg”) Assuage (hard /g/ as in “egg’) 1
15 :
' (Woodcock Word Identification)

(Woodcock Word Identification) Rug (ruj) 1 :
Cologne (hard /g/ as in “egg”) 1 Urgent (hard /g/ as in “egg”) 1
Cygnet (/g/ silent) 2 Cologne (hard /g/ as in “‘egg”) 3

' ’ Prognosis (/j/ instead of /g/) 2

Total number of errors in cell = 44 Total number of errors in cell =17

TOTAL GOOD READERS: 71 TOTAL POOR READERS: 39

Note: Numbers beside each word signify number of cases with the particular error.
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Table 25.

Number of Phonological (Reading) Errors made by Bilingual and Native English
Speakers with “c” '

Bilingual Good Readers (n=44) Bilingual Poor Readers (n=16)
TOTAL
(WRAT Reading Task) (WRAT Reading Task) IS*II,I;;TISSRASI:
Irascible (Iraskibble) 6 ' Irascible (Iraskibble) 4
. Omniscient (/k/ instead of /c/) 2 18
( Woodcock.Word Identification) | (Woodcock Word Idént_iﬁcatioﬁ)
Cenology (Kenology) 5 Cenology (Kenology) 1
Total number of errors in cell = 11 Total number of errors in cell = 7
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
| TOTAL
(WRAT Reading Task) (WRAT Reading Task) S
Irascible (Iraskibble) 10 ‘ Irascible (Iraskibble) 3 SPEAKERS:
_ Municipal (/k/ instead of /c/) 2 _
(Woodcock Word Identification) : : 19
Cenology (Kenology) 3 (Woodcock Word Identification)
: Judicious (hard /c/ as in /cat/) 1
Total number of errors in cell = 13 Total number of errors in cell = 6
TOTAL GOOD READERS: 24 TOTAL POOR READERS: 13

Note: Numbers beside each word signify number of cases with the particular error.




Table 26.

Number of Phonological (Reading) Errors made by Bilingual and Native English

Speakers with “w”

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

259

' _ _ - TOTAL
(Woodcock Word Identification) (Woodcock Word Identification) g{,‘ﬁ?ﬁéj}?sl:
With (veet) 1 ' Woman (vooman) 2
Woman (vooman) 3 Swim (sveem) 9 40
Dwarf (dvarf) 1 With (veet) 6
Wounded (voonded) 3 Work (vork) 1
Watch (vatch) 2
Twilight (Tvilight) 1
Dwarf (dvarf) 4
Wounded (voonded) 7
Total number of errors in cell = 8 | Total number of errors in cell = 32
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
» - TOTAL
NATIVE
ENGLISH
SPEAKERS:
0

No Errors made in this category by this
subgroup

Total number of errors in cell = 0

No Errors made in this category by this
subgroup

Total number of errors in cell = 0

TOTAL GOOD READERS: 8

TOTAL POOR READERS: 32

Note: Numbers beside each word signify number of cases with the particular error.




Table 27.

Number of Phonological (Reading) Errors made by Bilingual and Native English

Speakers with “th”

Bilingual Good Readers (n=44)

260

Bilingual Poof Readers (n=16)

TOTAL
(Woodcock Word Identification) (Woodcock Word Identification) g:,léﬂgg&%
Philanthropist (Philantropist) 7, Philanthropist (Pheelantropist) 4
(Philantropeest) 3 Mathematician (matemateecian) 8 38
Mathematician (matemateecian) 6 Zenith (Zeenit) 4, (Zeneet) 1
Zenith (Zeenit) 5 : . '
Total number of errors in cell =21 ‘Total number of errors in cell = 17
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
TOTAL
NATIVE
ENGLISH
SPEAKERS:

No Errors made in this category by this
subgroup

Total numbér of errors incell=0

No Errors made in this category by this
subgroup

Total number of errors in cell =0

0

TOTAL GOOD READERS: 21

TOTAL POOR READERS: 17

Note: Numbers beside each word signify number of cases with the particular error.
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Table 28.

Number of Phonological (Reading) Errors made by Bilingual and Native English
Speakers with “ph”

Bilingual Good Readers (n=44) Bilingual Poor Readers (n=16)
‘ | _ TOTAL
(WRAT Reading Task) (WRAT Reading Task) . bty
¢ No errors detected | @ No errors detected o 6
(Woodcock Word Identification) (Woodcock Word Identification)
Epistrophe (epistropee) 4, ¢ No errors detected
(episropnee) 1, (Epistrone) 1 '
' o All Subjects discontinued before
“Epistrophe”
Total number of errors in cell = 6 Total number of errors in cell =0
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
TOTAL
(WRAT Reading Task) (WRAT Reading Task) | P
. SPEAKERS:
e No errors detected , ¢ No errors detected 1
(Woodcock Word Identification) (Woodcock Word Identification)
Epistrophe (Epistropee) 14, ¢ No errors detected
(Epistrone) 4 ' _
e 17 Subjects discontinued before
“Epistrophe”
Epistrophe (Epistropee) 1
Total number of errors in cell = 18, Totz_ll number of errors in cell = 1
TOTAL GOOD READERS: 24 TOTAL POOR READERS: 1

Note: Numbers beside each word signify number of cases with the particular error.




Table 29.

Bilingual and Native English Speaking’ Phonological Errors of Reading wbrds as

Different Words (Sight Errors)

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

262

(WRAT Reading Task)

(WRAT Reading Task) TOTAL
Heresy (Heresay) 1 Tree (Three) | BILINGUAL
- : Lame (Lamb) 2. SPEAKERS:
(Woodcock Word Identification) : 9
Amazement (Amusement) | (Woodcock Word Identification)
Causation (Caucasian ) 1 Furnace (Finance) 1
| Amazement (4musement) |
Hysterical (Historical) 1
Total number of errors in cell = 3 Total number of errors in cell = 6
English speaking Good Readers (n=39) English speaking Poor Readers (n=18)
(WRAT Reading Task) (WRAT Reading Task) TOTAL
Heresy (Heresay) 4 Split (Sprint) 1, (Spit) 1, (Spilt) 1, Bulk (Book) NATIVE
1, (Blink) 1, Abuse (Oppose) 1, (obese) 3 ENGLISH
(Woodcock Word Identification) Bibliography (Biography) 2, (Bible grab) 1 SPEAKERS:
Almanac (Maniac) 1 (Bible Book) I; Unanimous (Anonymous) 9 9%

Amazement (Amusement) |
Tableau (Table) !
Hysterical (Historical) 1
Cenology (Senility) 1

Total number of errors in cell =9

Benign (Begin) 8; Discretionary (Dictionary)
3, (Discuss) 1, (Discretion) 1, (Extraordinary)
1; Heresy (Here say )7, Covetousness
(Convention) 1, Psuedonym (Sodium) I
Usurp (Spurt) 1; Heinous (Highness) 5
Disingenuous (Distinguish) 1

(Woodcock Word Identification)

Car (Cat) 1, Bed (Red) 1, Said (Sad) 1, (Side)
1, Departure (Department) 1; Hurry
(Harrass) 1, (Hungry) 1, (Sorry) 1; Calendar
(Cylinder) 1; Expert (Export) 1, (Except) 1;
Perceive (Preserve) 1; Dwarf (Draft) 1; Miser
(Mister) 1; Wounded (Wonder) 1, Relativity
(Related) 1, Spectacular (Spectacle) 1;
Hysterical (Historical) 4, Instigator
(Investigator) 1, Prognesis (Progress) 1;
Quintessence (Queen Tessa)l; Judicious
(Judge) 1, (Judas) 4, Causation (Caucasian)
4, Philanthropist (Poltergeist) I, (Phone
Christ) 1; Tableau (Taboo) 1; Surreptitious
(Serpent) 1, (Superstitious) 1

Total number of errors in cell = 87

TOTAL GOOD READERS: 11

TOTAL POOR READERS: 93

Note: Numbers beside each word signify number of cases with the particular error.




Table 30.

263

Phonological Errors: 'Average Percentage of Error Scores and Mann-Whitney

U Tests

Farsi Bilingual and Native English Speaking participants (n = 117)

'Average Percentage of Errors (%)

Type of Bilinguals Native English Mann—Whitney U
phonological Error ' Speakers Statistic
Sounds of letter “1” 10% 1% 357.00*
Total number of Items: Range: 4% - 48% Range: 0% - 10%
47
Sounds of letter “u” 5% 3% 660.00
Total number of Items: Range: Range:
- 23 0% - 19% 2% - 5%
Sounds of letter “e” 10% 2% 616.50*
Total number of Items: Range: Range:
71 3%-11% 1% - 5%
Attach “e” to.words 17% 0% -390.00*
starting with “s” Range: Range:
10 :
Double vowels (eg. 5% 3% 615.00
A “ua” Range: . Range: :
Total number of Items: 2%-19% 2% - 12%
47
Sounds of letter “g” 5% 4% 763.50
Total number of Items: Range: Range: ,
27 0% - 20% 0% - 15%
Sound of letter “w” 7% - 0% 507.00*
- Total number of Items: Range: Range:
11 0% - 10% All scores are 0 %
Sound of letters “th” 24% 0% 429.00*
Total number of Items: Range: Range:
4 0% - 100% All scores are 0 %
Sight errors - 3% 7% 514.50*
Total number of Items: Range: ‘Range:
148 0% -21% -

0% -58 %

* Significant at p <.05
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Table 31.

Regression of Cognitive Processes, Language experience and Education Level in Canada

(13421
1

on Errors with

* Farsi Bilingual participants (n = 60)

Model Summary

Model 'R |RSquaref,, R | F Durbin-
| Square | Change | Watson
' Change
1 | .663 439 439 4.436*
2 780 .608 .169 4.451*
3 782 612 .004 321 1.672

Model 1: Reading related cognitive processes .

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada o

* Significant at p <.05
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Table 33.

Regression of Cognitive Processes, Language éxperiericg and Education Level in Canada

on Errors with “e”

Farsi Bilingual participants (n = 60)

Model Summary
Model R |RSquare, R F Durbin-
Square | Change | Watson
| Change
1 572 327 327 3.656*
2 763 582 255 9.147*
3 785 617 .035 4.584 1.859

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada

*Significant at p <.05



267

Table 34.

Regression of Cognitive Processes, Language experience and Education Level in Canada

on Errors of Attaéhing “e” to Consonant Clusters Starting With “‘s”

Farsi Bilingual participants (n = 60)

Model Summary

Model R |RSquaref, R F | Durbin-
' Square | Change | Watson
Change
1 657 432 432 4.301*
2. .798 637 205 5.846*
3 .803 644 | .007 612 1.947

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada :

* Significant at p <.05
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Table 35.

Regression of Cognitive Processes, Language experience and Education Levcl in Canada

on Errors with “‘w”

Farsi Bilingual participants (n = 60)

Model Sumniary‘

"Model | R |RSquar¢ R F | Durbin-
‘ Square | Change | Watson
~_| Change
1 647 | 418 | 418 | 4.078*
2 11 | 657 | 239 | 7.191*
3 818 | 669 | 012 | 1.079 | 1.964

Model 1: Readmg related cognitive processes

Model 2: Reading related cognitive processes, language expenence

Model 3: Reading related cognitive processes, language experience, educatlon level in
Canada o

* Significant at p <.05
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Table 36.

Regression of Cognitive Processes, Language experience and Education Level in Canada

on Errors with “th”

Farsi Bilingual participants (n = 60)

Model Summary
Model R R Square R F Durbin-
Square | Change | Watson
- Change
1 .618 381 381 3.494*
2 706 499 - | 118 | 2.399*
3 706 499 .000 .043 2.046

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada

- * Significant at p < .05




270

Table 37.

MCSsion of Cognitive Processes, Language experience and Education Level in Canada

on Sight Errors

Farsi Bilingual participants (n = 60)

Model Summary

Model R |RSquare¢ R F Durbin-
‘Square | Change | Watson
Change
1 665 443 443 7.020%*
2 .681 464 022 .673
3 721 520 056 5.697* | 1.820

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada

* Significant at p <.05
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Number of Spelling Errors made by Bilinéual and Native English Speakers with Words

Containing s, z, or Soft ¢ Sounds

Bilingual Good Readers (n=44) _

Bilingual Poor Readers (n=16)

(WRAT Spelling Task) (WRAT Spelling Task) : TOTAL
Lucidity. (Jusidity) 1; Conscience (consciense) | Circle (sercole) I, (sercel) 1; Advice (advzse) BILINGUAL
2, (concions) 1, (comscions) 1, (concsenss) 1, 2, Surprise (surprize) 3, (surprice) 1, SPEAKERS:
(concious) 1, (consience) 1; Acquiesce (aquiz) | (sorprize) 2; Reasonable (reazanabal) 1 ' 12
2, (aquizz) 1, (acauize) 1, (accuise) 2, (acquize) | Decision (decition) 2, (desistion) 1, (dezision)
3, (aquize) 1, (acquise) 1, (acquiess) 3, 1, (deceeshen) 1, (dessisen) 1; Recognize
(acquese) 2, (aquisec) 1, (accrious) 1; (recognice) 1, (rekognize) 1; Lucidity
Pusillanimous (pucilanimous) 2, (pucilanemis) | (lousidity) 2, (lusedity) 1, (loosidity) 2,
1, (pucilanimace) 2, (pucellanimous) 2, (lositity) 1, (lossidety) 1; Enthusiasm
(puscilanimous) 1, (pisselaminous) 1, (enthusiazim) 1, (intogiasm) 1, Conscience
(pussillanimous) 4, (pussilanimus) 1, (concious) 3, (contionse) 2, (concince) 1,
(pocelanamous) 1, (pusselanimous) 1, (consiens) 1; Acquiesce (accuise) 1,
(personalamous) 1; Malfeasance (mallfisans) | (ackuiesce) 1, (accuize) 1, Pusillanimous
1, (malfisans) 1, (malfisants) 1, (mallphozanse) | (pucilanimace) 1, (pusilanimous) 1
1, (malfizence) 1, (malfizance) 1, (malfezence) | Malfeasance (mallphizanse) 1, (malphizains) 1
1, (mulphisants) 1, (mouphesis} 1, Vicissitude (vissisitude) 2 .
Vicissitude (visisitude) 1, (visissitude) 1,
(vissicitude) 3, (vissisitude) 1, (vissicitute) 1,
(visicitude) 1, (vasisutude) 1, (vississitude) 2,
(vicicitude) 1, (viccissitude) 2, (vicisitute) 2,
(vicisitude) 2, (vecesitude) 1, (varscitude) 1,
(feccicitute) 1
Total number of errors in cell = 68 Total pumber of errors in cell = 44

English speaking Good Readers (n=39) English speaking Poor Readers (n=18)
(WRAT Spelling Task) (WRAT Spelling Task) TOTAL
Surprize (surprise) 2, (surprice) | Advice (advise) 6, (advase) 1; Surprize NATIVE
Decision (desicion) 2, (deciotion) 1 (surprice) 5; Reasonable (rezion) / ENGLISH
Recognize (recognice) 2, (recognise) | Decision (desicion) 1, (desision) 1, (dessision) SPEAKERS:
Conscience (conciense) 1, (conciense) 1, 1, (dissision) 1, (diccission) 1, (descion) 1, 108

(consceinse) 1; Acquiesce (acquiese) 7,
(acquiese) 1, (acquiesse) 2, (acquiess) I,
(aquiese) 2, (aquiece) 1, (acquiece) 1,
(acquies) 1, (aquiess) 1, (acqueous) 1,
(aqueous) 1, (acuiese) 1, (aquious) 1, (accuies)
1, Pusillanimous (pucilamenous) 1,
(pucilanamous) 3, (pucilanemous) I,
(pussilanimous) 2, (pussillanimous) 1,
(puscilanimous) 2, (pucelaminous) 1,
(puscillanimous) 1, (puscellanomous) 2,
(puscelanemous) 1, (potsiphlneous) I,
Malfeasance (malphescence) 2, (malfezence)
1, (malfiscents) 1

Total number of errors in cell = 81

(dision) 1; Recognize (recognise) 1,(recomise)
1,(recongnise)1; Enthusiasm (entutsiasi) 1
Conscience (consinise) 1, (conscions) 1,
(concseise) 1, (conscious) 3, (consenious) 1;
(contioush) 1, Acquiesce (acquiece) 1,
(aquius) 2; Malfeasance (malphecence) 1
Vicissitude (viscitude) 1

Total number of errors in cell =37 .

Vicissitude (vissitude) 2, (visitude) 2,
(vissitude) 1, (vissitudes) 1, (visicitude) 1,
(viscitude) 2, (viscisitude) 3, (viscicitude) 1,
(viscissitude) 2, (visisitude) 2, (visicitude) 1,
(vissiccitude) 1, (vassissitude) 1, (visissitude)
1, (vissicitude) 2, (vessisitude) 2, (vicicitude) 1,
(vicciccitude) 1, (viscitoude) 2, (visicitod) 1

TOTAL GOOD READERS: 149

TOTAL POOR READERS: 81

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing g, Hard ch, and Hard ¢ Sounds

Bilingual Good Readers (n—44)

Bilingual Poor Readers (n=16)

Acquiesce (aquiese) 2, (aquiece) 1,
(aquiess) 1, (aqueous) 1, (acuiese) 1,
(aquious) 1, (accuisce) 1, (accuies) 1

Tofal number of errors in cell = 10

Recognize (reckagnize) 1

Cacophony(cachophany)
1,(kackaphony)1

Acquiesce (aquius) 1

Total number of errors in. cell=5

| (WRAT Spelling Task) (WRAT Spelling Task) BIE&?I?AL
SPEAKERS:
Quantity (kwantety) 1, (quntity) 1 Quantlty (counteity) 1, (coantztee) 1,
(kantiti) 1 34
Character (karacter) 1
: Character (caractor) 1, (caracter) 1,
Cacophony (kakofony) 1, (kakophony) | (karacter) 1, (cractor) 1
1, (kacophony) 1, (kocofony) 1, _
(chacophony) 1, (cakophony) 1, Recognize (rekognize) 1
Camouflage (kemophlaj) 1 Cacophony (Cakophoni) 1, (kacofony)
1, (cackophony) 1, (cakaphony) 1,
Acquiesce (aquiz) 1, (aquizz) 1, (kecoffany) 1
(accuise) 1, (aquize) 1, (acousce) 1, .
(accuiesce) 1, (aquiece) 1 (accrious) 1 | Acquiesce (accuise) 1, (ackuiesce) |,
| (accuize) 1 '
Total number of errors in cell = 18 Total number of errors in cell = 16
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18) .
: . - TOTAL
(WRAT Spelling Task) (WRAT Spelling Task) oAk
: ENGLISH
Cacophony (kacoffany) 1 Quantity (congti) 1 SPEAKERS:
15

TOTAL GOOD READERS: 28

TOTAL POOR READERS: 21

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing Soft ch and Soft g Sounds

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

1, (cosience) 1, (conciense) 1,
(conceincee) 1, (concience) 1

| Charlatan (sharlutan) 1, (sharlitan) 1,
(sharlatan) 1

Camouflage (camouphaje) 1,
(camouflaje) 1, (camaflauch) 1

Total number of errors in cell = 13

2, (concseise) 1, (consenious) 1,
(contioush) 1

Belligerent (belijerant) 1,
(belidgerent) 1

Total number of errors in cell = 8

WRA ing T T Spelling Task, TOTAL
( T Spelling Task) (WRAT Spelling Task) BILINGUAL
‘ : ' : : ' SPEAKERS:
Conscience (concions) 1, (concience) | Conscience (concious) 3, (contionse)
3, (concsenss) 1, (concious) 1, 2, (concience) 1, (concince) 1, 29
(consience) 1 ' (consiens) 1 '
Charlatan (sharlatan) 5, (sharleton) | Belligerent (belijerent) 1
1
Charlatan (sharlatan) 2, (sharlatown)
Camouflage (comoflash) 1, - 1
(camoflash) 1, (kemophlaj) 1
Camouflage (camoflash) ]
Total number of errors in cell = 16 Total number of errors in cell =13
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18) .
. TOTAL
(WRAT Spelling Task) - (WRAT Spelling Task) &AS‘S;I;
_ ‘ SPEAKERS:
Conscience (concience) 2, (conciense) | Conscience (consinise) 1, (concience) 2

TOTAL GOOD READERS: 29

TOTAL POOR READERS: 21

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing t, d, and th Sounds

Bilingual Poor Readers (n=16)

Bilingual Good Readers (n=44)

TOTAL

(WRAT Spelling Task) (WRAT Spelling Task) Py
Enthusiasm (entusiasm) 3 Opportunity (aporchonity) 1 18
Charlatan (charlatton) 1, (charlottén) Enthusiasm (infosiasim) 2,
1, (charlottown) 1, (charlottown) 1 (entusiasm) 1, (entusiasim) 1,
o . (intoziasm) 1, (intosiasim) 1
Vicissitude (vissicitute) 1, (vicisitute)
2, (feccitute) 1 '
Total number of errors'in cell = 11 Total number of errors in cell =7
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
: TOTAL
. o NATIVE
(WRAT Spelling Task) (WRAT Spelling Task) ENGLISH
B SPEAKERS:
Enthusiasm (entusiasm) 1, Lucidity (lucitidy) 2 -

(entusiasim) 1

Charlatan (charlotten) 2, (charletton)
1, (charlotten) 2, (charlotton) I,
(charletton)1, (charlotteton) 2,
(charlottan) 1, (charlatten) 1,
(charlottane) 1

Total number of errors in cell = 14

‘Enthusiasm (entutsiasi) 1

Total number_ of errors in cell = 3

TOTAL GOOD READERS: 25

Note: Numbers beside each word signify number of cases with the particular error.

TOTAL POOR READERS: 10
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Table 42.

Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing ph, f, and v Sounds

Bilingual Good Readers (n=44) Bilingual Poor Readers (n=16)
(WRAT Spelling Task) (WRAT Spelling Task) ' TOTAL
i : - BILINGUAL
Cécophony (cacoughphony) 2, Cacophony (kacofony) 2, (kecoffany) 1 SPEAKERS:
(cucoughphony) 1, (chacoughphony) 2 o 32
Malfeasance (mallphizanse) I, (malphizains)
Cacophony (kakofony) 2, (kocofony) 1, 1

(cacofony) 1, (cakofony) 1

Camouflage (éamouphlage) 2, (chamophloge)
1, (camophlage) 2, (kemophlaj) 1

Malfeasance (mallphozanse) 1, (mulphisants)
1, (mouphesis) 1, (malpheasance) 5,
(malphisence) 1, (malphasence) 1

Vicissitude (feccicitute) 1

Total number of errors in cell =27 Total number of errors in cell = 5

English speaking Good Readers (n=39) | English speaking Poor Readers (n=18) -
(WRAT Spelling Task) (WRAT Spelling Task) : TOTAL
Cacophony (cocoffiny) 1, (cacoffeny) I, . NATIVE
(cacofony) 2, (cacaufany) 1, (cucoughphony) Brief (breff) | - ENGLISH
1, (chacoughphony) 1, (caucauffany) 1, ‘ SPEAKERS:
(cacofoni) I, (cocougheny) 1, (cacqughany) I, | Cacophony (kcofeny) !

(cacuffin) 1, (kacoffany) 1 :

37

. Camouflage (camophlage) 1
Camouflage (camophlage) 1, (camouphlage)
2, (camouphaje) 1, (camoglag) 1, Malfeasance (malphecence) 1
(camophelogue) 1

Malfeasance (malpheasance) 3,
(malphesence) 2, (malphesance) 2,
(malpheseance) 1, (malphescence) 1,
(malphisence) 1, (malphescence) 1,
(malphesents) 1, (mulphisonce) 1,
(malphiveous) 1, (malthesis) 1
Vicissitude (phisithitude) 1

Total number of errors in cell = 33

Total number of errors in cell = 4
TOTAL GOOD READERS: 60 TOTAL POOR READERS: 9

Note: Numbers beside each word signify number of cases with the particular error.
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Table 43.

Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing m and n Sounds

Bilingual Good Readers (n=44) Bilingual Poor Readers (n=16)

TOTAL
(WRAT Spelling Task) (WRAT Spelling Task) vy
Pusillanimous (pisselaminous) 1, No Errors made in this category by this 4
(pusillaminous) 1, (pusillaminous) 2 subgroup
Total number of errors in cell = 4 Total number of errors in cell =0
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
. _ A TOTAL
(WRAT Spelling Task) (WRAT Spelling Task) _ ' ENoLan
_ SPEAKERS:
Pusillanimous (pucilamenous) 1, Him (hen) I
(pusilaminous) 1, (pucelaminous) 1, . B 6
(pusilamemous) 1 Recognize (recomise) 1
Total number of errors in cell = 4 Total number of errors in cell =2
TOTAL GOOD READERS: 8 TOTAL POOR READERS: 2

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errofs made by Bilingual and Native English Speakers with quds

Containing Double Consonants ( eg. the double /s/ in “vicissitude™)

Bilingual Good Readers (n=44)

] .. Bilingual Poor Readers (n=16)

TOTAL

(WRAT Spelling Task) (WRAT Spelling Task)
Success (sucsess) 1 Correct (courect) 1, (corect) 3, (coorect) 1 BILINGUAL
Belligerent (beligerent) 8, (Beligerant) 3, Success (succese) 1, (succese) 1, (sacsace) 1, SPEAKERS:
(biligerent) 3, (biligerant) 2, (beligirent) 1, (scess) 1, (sucksess) 1 101
(beligreny) | Opportunity (aporchonity) 1
Possession (posession) 5, (posision) 1, Belligerent (beleagurant) 1, (beligerent) 2,
(possesion) 3, (poseision) 1 (blegerent) 1, (deligerent) 1, (belijerent) |
Pusillanimous (pucilanimous) 1, (pucilanemis) | Possession (possesion) 4, (posession) 2
1, (pucilanimace) 2, (puscilanimous) |, Pusillanimous (pucilanimace) |,
(pisselaminous) 1, (posilanimus) 1, (pusilanimous). 1, (plusilanmous) I;
(pusilanimous) 6, (pusilanimos) 2, Vicissitude (vissisitude) 2
(pusalimouse) 1, (pussilanimus) 1, Total number of errors in cell = 28
(pocelanamous) 1, (pusselanimous) 1,
(personalamous) 1, (posilanimous) 1, Vicissitude (visisitude) 1, (vissicitude) 3,
(pusilanous) 1 (vissisitude) 1, (vissicitute) 1, (vicicitude) 4,
(viciccitude) 2, (visicitude) 1, (vasisutude) 1,
(vicicitude) 1, (vicisitute) 2, (vicisitude) 2,
Total number of errors in cell = 73 (vecesitude) 1, (varscitude) 1, (feccicitute) 1
English speaking Good Readers (n=39) | . English speaking Poor Readers (n=18)

(WRAT Spelling Task) (WRAT Spelling Task) TOTAL
Success (success) 2, (sucsess) 1 Correct (corect) 1, (corocet) 1 NATIVE
Opportunity (oportunity) 1 Success (suces) 1, (sucksess) 1,(succsess) 2, ENGLISH
Belligerent (beligerant) 12, (beligerent) 9, (sekess) 1 ' SPEAKERS:
(buligerent) 1, (beligert) 1, (biligerent) 2~ Opportunity (oportunity) 1 89

Possession (posession) 2, (possesion) 3,
(possesion) 1, (posession) 2, (posesien) 1
Pusillanimous (pucilamenous) 1,
(pucilanamous) 1, (pucilanemous) 1,
(pusilaminous) 1, (pussilanimous) 2,
(pusilanimous) 3, (puscilanimous) 2,
(pucilanimous) 2, (pucelaminous) 1,
(pusilanimous) 1, (pusolanimous) 1,
(puscelanemous) 1, (pewsilanemous) 1,
(piusolanomous) 1, (posilanimous) 1,
(pusilanaimous) 1, (pusilamemous) I,
(piersolanamous) 1 '

Total number of errors in cell = 68

Belligerent (belijerant) 1, (beligerant) 1,
(beligerent) 2, (belidgerent) 1, (beliegerante)
1, (beligment) 1, (belidunce) 1
Possession (posesion) 1, (posession) 2,
(posseion) |
Vicissitude (vicsisitude) |

Total number of errors in cell = 21

Vicissitude (visisitude) 6, (visicitude) 1,
(viscitude) 2, (viscisitude) 3, (viscicitude) 1,
(vicisitude) 1, (visisitude) 1, (visicitude) 1,
(vissiccitude) 1, (vicicitude) 4, (vessisitude) 1,
(vicciccitude) 1, (viscitoude) 1, (visicitod) 1,
(phisithitude) 1 )

TOTAL GOOD READERS: 141

| TOTAL POOR READERS: 49

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing Vowel a

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

(charletton)l, (charlotteton) 2, (charlottan) 1,
(charlatten) 1, (charlottane) 1, (sharlutan) 1,
(sharlitan) 1 '

Medieval (medievil) I, (medevial) |
Cacophony (cocoffiny) 1, (cocopheny) 1,

(cucoughphony) 1, (caucophony) 3, -
(caucauffany) 1, (cocophony) 1, (cocougheny)
1

Total number of errors in cell = 32

Anxiety (ensisdy) 1

Charlatan (charlaton) 1, (charlitan) 1,
(charleton). 2, (charaloten) 1, (chaloton) 1

Medieval (médievol) 1, (medivial) 1, (medevil)
1 - ' :

Camouflage (camaflauge) I, (camafouge) I,
(camoflauge) 1

Total number of errors in cell = 16

(WRAT Spelling Task) (WRAT Spelling Task) TOTAL
BILINGUAL

Anxiety (enxiety) I And (end) 2; Material (motereeal) 1, SPEAKERS:

, (mitereale) 1 : 46

Charlatan (charlatine) 1, (charlatton) 1, _ )

(charlotten) 1, (sharleton) 1, (charlotiown) 1, Character (chrector) 1

(charlottown) | .

‘| Anxiety (enxiety) 2, (enziaty) 1, (ensiety) 1
Medieval (midevil) 2, (medievil) 1, (medivel) 1 ’
Medieval (medivel) 1

Camouflage (comoflash) 1, (camaflouge) 2, » .

(camoflauge) 2, (camaflauge) 1, Charlatan (charlaton) 2, (charlatown) 1,

(chamophloge) I, (camofloge) 1, (camoflauge) | (sharlatown) |

1, (kemophlaj) 1 ' .

Cacophony (kecoffany) 1

Malfeasance (malfizence) 1, (malfezence) 1, ‘

(mulphisants) 1, (mouphesis) 1, (malfasence) Camouflage (camofeloge) |

2, (malfesence) 1, (malphisence) I, :

(malphasence) |

Total number of errors in cell = 30 Total number of errors in cell = 16
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
(WRAT Spelling Task) (WRAT Spelling Task) TOTAL
NATIVE

Charlatan (charlotten) 2, (charletan) 1, And (end) 2 ENGLISH

(charletton) 1, (charlaton) 2, (charleton) 3, SPEAKERS:

(charlotan) 1, (charlotten) 2, (charlotton) 1, Character (carrictar) 1 48

TOTAL GOOD READERS: 62

TOTAL POOR READERS: 32

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing Vowel e

Bilinguél Good Readers (n=44)

Bilingual Poor Readers (n=1 6)

Total number of errors in cell = 20

Character (caractor) 1, (carrictar) 1,
(caricature) 1

Decision (dissision) 1, (diccission) 1, (dision) ]

Belligei‘ent (belijerant) 1, (beligerant) 1,
(beliegerante) 1, (billigerent) 1

Total number of errors in cell = 13

(WRAT Spelling Task) (WRAT Spelling Task) TOTAL
BILINGUAL

Decision (dissicion) I, (disiton) 1 Enter (inter) 3 SPEAKERS:
Belligerent (belligerant) 2, (billigerent) 3, Belief (bilife) I 40
(Beligerant) 4, (biligerent)} 4, (biligerant) 3
: Character (caractor) 3, (chrector) 1
Medieval (midival) 1, (midevil) 2

Executive (exacative) 2, (exacetive) 1,

(exacutive) 1, (exaqutive) |

Decision (dicesion) I

Enthusiasm (infosiasim) 2, (intoziasm) 1

(intosiasim) 1

Medieval (midival) 1
Total number of errors in cell = 21 Total number of errors in cell = 19
English speaking Good Readers (n=39) | English speaking Poor Readers (n—18)
(WRAT Spelling Task) (WRAT Spelling Task) TOTAL

NATIVE
Belligerent (belligerant) 3, (beligerant) 13, Material (matareal) 1, (matierial) 1, ENGLISH
(buligerent) 1, (belligeran) 1, (biligerent) 2 (matiaral) 1 SPEAKERS:
33

TOTAL GOOD READERS: 41

TOTAL POOR READERS: 32

Note: Numbers beside each word signify number of cases with the pafticular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing Vowel o

Bilingual Good Readers (n=44) -

Bilingual Poor Readers (n=16)

(oppurtunity) 1

Cacophony (cocoffiny) 1, (cocopheny)
1, (cacoffeny) 1, (cacaufany) 1,
(cucoughphony) 1, (chacoughphony) 1,
(caucauffany) 1, (cacophany) I,
(cacopheny) 1, (cocougheny) 1,
(cacqughany) 1, (cacuffin) I,
(kacoffany) 1

Total number of errors in cell = 16

Recognize (reckagnize) 1, (recanize) 1

Opportunity (oppurtunity) 2

Cacophony (cachophany) 1,
(kackaphony) 1

Total number of errors in cell = 10

: TOTAL
(WRAT Spelling Task) (WRAT Spelling Task) l;gé%ggﬁsl:
Reasonable (reasenable) 1 Correct (courect) 1, (coorect) 3 22

.| Opportunity (oppurtunity) 5, Reasonable (reazanabal) 1,

(oppartunity) 1 ' (reasenable) 1 '
Cacophony (cacoughphony) 1 Opportunity (upportionaty) 2,
(aporchonity) 1, (upportonity) 2,
(uppertunity) 1, (opputunity) 1
‘Cacophony (kecoffany) 1
Total number of errors in cell = 8 Total number of errors in cell = 14
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
: TOTAL
(WRAT Spelling Task) (WRAT Spelling Task)  ENGLISH
: . SPEAKERS:
Opportunity (oppurtunity) 2, Reasonable (rezion) 1, (reasable) 2 2 -

TOTAL GOOD READERS: 24

TOTAL POOR READERS: 24

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual ahd Native English Speakers with Words

Containing Vowel u

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

Pusillanimous (pewsilanemous) 1,
(piusolanomous) 1, (poesilanimous) I,
(potsiphlneous) 1, (piersolanamous) 1,
(puesillanimous) 2

Vicissitude (viscitoude) 1, (visicitod) 1

Total humber of errorsincell=11

Lucidity (locidity) 3, (elacity) 1,
(loocidity) 2, (likelily) 1

Enthusiasm (inthousism) 1

Total number of errors in cell = 10

] ] TOTAL
(WRAT Spelling Task) (WRAT Spelling Task) BILINGUAL
SPEAKERS:
Executive (execative) 1 Surprise (sourprise) 1
o - 22
Lucidity (loocidity) 1 Success (sacsace) 1
Pusillanimous (pisselarhinous) 1, Opportunity (upportionaty) 1,
(posilanimus) 1, (posillamous) 1, (aporchonity) 1, (upportonity) 1,
(pocelanamous) 1, (personalamous) I, | (opportionity) 1 -
(posilanimous) 1
» Lucidity (lousidity) 1, (locidity) 1,
(loosidity) 1, (lositity) 1, (lossidety) 1
Enthusiasm (infosiasim) 1,
‘(intoziasim) 1, (intosiasim) 1
Total number of errors in cell = 8 Total number of errors in cell = 14
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
(WRAT Spelling Task, WRAT ling Task TOTAL
( Spelling Task) ( Spelling Task) NATIVE
ENGLISH
Lucidity (loosidity) 2 Success (seccess) 1, (sekess) 1 SPEAKERS:
21

TOTAL GOOD READERS: 19

Note: Numbers beside each word signify number of cases with the particular error.

TOTAL POOR READERS: 24
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Number of Spelling Errors made bV Blhngual and Native English Speakers with Words

Containing Vowel 1

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

; ; TOTAL
(WRAT Spelling Task) (WRAT Spellzng T ask) B ANGUAL
. ‘ SPEAKERS:
Quantity (kwantety) 1 Him (hem) 1
: 22

Pusillanimous (pucilanemis) I, Circle (Sercole) 1, (sercel) 1 '
(pucellanimous) 2, (pisselaminous) 1, 4
(pocelanamous) 1, (pusselanimous) 1 Quantity (counteity) 1
Vicissitude (vasisutude) 1, (vecesitude)' Decision (dicesion) I, (deceszon) 1,
1, (varscitude) 1, (feciccitute) 1 (deceeshen) 1

Opportunity (upportionaty) 2

Lucidity (lossidety) I

Belligerent (beleagurant) 1

Total number of errors in cell = 11 Total number of errors in cell = 11
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
WRAT Spelling Task, ' WRAT Spelling Task, TOTAL
( Spelling Task) ( pellmg ask) | NATIVE
.. ) , ENGLISH
Decision (deciotion) 1 Him (hen) 2, (hem) 1 SPEAKERS:
21

Belligerent (bellegerent) 1

Pusillanimous (pucelaminous) 1,

(pusolanimous) 1, (puscellanomous) 2,

(puscelanemous) 1, (piusolanomous) 1

Vicissitude (vassissitude) 1

Total number of errors in cell =9

Advice (advase) 3 -

Surprize (surpriese) 2

Quantit‘y (quantaty) 2

Belligerent (beliegerante) 1
Pusillanimous (piersolanamous) 1

Total number of errors in cell = 12

TOTAL GOOD READERS: 20

TOTAL POOR READERS: 23

Note: Numbers beside each word signify number of cases with the particular error.
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Number of Spelling Errors made by Bilingual and Native English Speakers with Words

Containing Double Vowels (e.g. “ie” in “Believe™)

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

(medeival) 1, (meideval) 1; Camouflage
(camoflage) 2, (camophlage) 1, (camoflag) 1,
(camoflage) 2, (camoflauge) 3, (camoflague) 1,
(camaflage) 1, (camuflage) 1, (camoflouge) I;
(camoglag) 1, (camaflauch) 1, (camophelogue)
1,; Acquiesce (acqueous) 1, (acquisce) 1,
(aqueous) 1, (aquious) 1, (accuisce) 1,
Malfeasance (malphesence) 2, (malphesance)
2, (malpheseance) 1, (malphescence) 1,
(malphisence) 3, (malfesence) 2, (malfesants)
3, (malfesance) 2, (malfeseance) 2,
(malfezence) 2, (malfeesence) 1, (malfeesance)
1, (malphescence) 1, (malfiesance) 2

Total number of errors in cell = 55

Believe (beleave) 1, (beeth) 1, (belive) 2.
Brief (brif) 1, (breif) 2, (breef) 1, (breff) 1
Reasonable (resonable) 1, (rezion) 1, (resoble)
1; Quantity (gonetic) 1, (eanati) 1, (congti) |
Anxiety (ensisdy) 1, (anixty) |

Enthusiasm (enthusansim) 1, (inthousism) 1,
(enthusaium) 1; Medieval (medivial) 1,
(medival) 2, (medevil) 1; Camouflage
(camophlage) 1, (camoflage) 1, (camaflauge)
1, (camafouge) 1, (camoflauge) 1

Acquiesce (aquius) 1; Malfeasance
(malphecence) 1

Total number of errors in cell =43

(WRAT Spelling Task) (WRAT Spelling Task) TOTAL
Reach (rich) 1; Ruin (Rauene) 1, (rouin) 1, Cook (coke) 3; Reach (reech) 2, (rich) 2 BILINGUAL
(rowing) 2, (roin) 1, Believe (belive) | Explain (xeplayn) 1, (explane) 2, (explayn) 1, SPEAKERS:
Quantity (kwantety) 1, (quntity) ! (explan) 1, (expline) 1, (esplane) 1 ' 141
Conscience(concions) 1,(comscions) Ruin (rowin) 1, (rowen) 2, (rouen) 1, (roven)
1,{concious) 1; Medieval (midival) 1, (midevil) | 1, (rain) 1, (rwon) 1, (roon) 1
2, (medival) 5, (medivel) 1, (medeval) 1, Material (mataleal), (motereeal) 1, (mitereale)
| (medeival) 1; Camouflage (comoflash) I, 1, (materil) 1; Belief (bilife) 1, (belive) 3,
(camoflash) 1, (camaflouge) 2, (camoflauge) 2, | (belive) 1, (breaf) 1, (bleive) 1
(camaflauge) 1, (camaflage) 2, (chamophloge) | Brief (breef) 2, (brife) 1, (breaf) 1
1, (camophlage)2, (camoflage) 3, (camofloge) | Reasonable (risoneball) 1; Quantity
1, (camoflauge) 1, (kemophlaj) 1 (counteity) 1, (coantitee) 1, (qoantity) 1,
Acquiesce (aquiz) 2, (aquizz) 1, (acauize) I, (kantiti) 1; Decision (deceeshen) 1, (dessisen)
(accuise) 1, (acquize) 3, (aquize) 1, (acquise) 1; Anxiety (angzaety) 1, (angziety) 1, (enziaty)
1, (acousce) 1, (acquesce) 1, (acquias) 1, 1; Enthusiasm (enthusasm) !
(acquisc) 1, (acquese) 2, (aquisec) 1, Conscience (concious) 3, (contionse) 2,
(accrious) 1, Pusillanimous (pucilanemis) 1, (concince) 1 ; Medieval (midival) 1,
(pucilanimace) 2, (posilanimus) 1, (mediavale) 2, (medivel) 1, (medival) 1
(pusilanimes) 2, (pussilanimus) 1 ‘| Camouflage (camoflash) 1, (camofeloge) !
Malfeasance (mallfisans) 1, (malfisans) 1, Acquiesce (accuise) 1, (accuize) 1
(malfisants) 1, (malfiesance) 1, (mallphozanse) | Pusillanimous (pucilanimace) 1
1, (malfizence) 1, (malfizance) 1, (malfezence) | Malfeasance (mallphizanse) 1, (malphizains) |
1, (mulphisants) 1, (malfasence) 2, '
(malfesance) 2, (malfesence) 1, (malphisence)
1, (malphasence)l _
Total number of errors in cell = 75 Total number of errors in cell = 66
English speaking Good Readers (n=39) - " English speaking Poor Readers (n=18)
(WRAT Spelling Task) _ (WRAT Speliing Task) TOTAL
Explain (explian) 1; Brief (breif) I, (brife) 1 | Explain (esplin} 1, (explane) 3, (explan) 1 NATIVE
Conscience (conceincee) 1, (consceinse) 1 Ruin (wrene) 1, (roowin) 1, (roune) I ENGLISH
Possession (posesien) 1; Medieval (medival) Material (matareal) 1, (matterol) 1, (materio) SPEAKERS:
5, (medeval) 1, (mediaeval). 1, (medevial) 1, 1, (matiaral) 1 . o8

TOTAL GOOD READERS: 130

TOTAL POOR READERS: 109

Note: Numbers beside each word signify number of cases with the particular error.
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Bilingual ahd Native English Speaking’ Spelling Errors of Writing a Different Word

Instead of the Dictated Word

Bilingual Good Readers (n=44)

Bilingual Poor Readers (n=16)

WRAT ] ' TOTAL
( Spelling Task) (WRAT Spelling Task) BILINGUAL
. SPEAKERS:
Ruin (ruined) 1
_ 1
Total number of errors in cell = 1. Total number of errors in cell = 0
English speaking Good Readers (n=39) | English speaking Poor Readers (n=18)
; ] TOTAL
( WRAT Spelling Task) (WRAT Spelling Task) NATIVE
ENGLISH
Ruin (rowing) 2 Enter (answer) 1 SPEAKERS:

Total number of errors in cell = 2

Light (white) 1
Character (caricature) 1
Decision (disown) 1

Possession .(position) 1

Total number of errors in cell = 5

7

TOTAL GOOD READERS: 3

TOTAL POOR READERS: 5

Note: Numbers beside each word signify number of cases with the particular error.
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Table 52.

Spelling Errors: Average Percentage of Error Scores and Mann-Whitney '
U Tests ; ' :

Farsi Bilingual and Native English Speaking participants (n = 117)

Average Percentage of Errors (%)
Type of Spelling Bilinguals Native English Mann-Whitney U
Error . ‘ . - Speakers Statistic
s, Z, soft ¢ sounds - 20% - 20% 1357.00
Total number of Items: Range: Range:
15 0% -43% 0% - 40%
ph, f, v sounds 11% ' 12% 1370.00
Total number of Items: Range: ' Range:
8 0%-33% 0% - 25%
Words with double 43% 40% 1480.50
consonants Range: Range:
Total number of Items: - 0% - 100% 0% - 100%
7
Sounds of letter “a” 14% 13% 1248.50
Total number of Items: Range: Range: '
12 0% - 44% 0% - 25%
Sounds of letter “e” 7% 7% 1184.00
Total number of Items: Range: ‘ Range:
17 0% - 60% 0% - 40% -
Words with double 24% - 19% . 1424.50
vowels Range: : Range: :
Total number of Items: . 0% - 80% 0% - 67%
18 .

The Mann-Whitney U Statistic was not statistically signiﬁcant atp <0.05.
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Table 53.

Means and Standard Deviations of Bilingual Farsi Speakers and Native English Speakers

on Phonologically Correct Spelling Errors with Respect to Reading Ability

Language Category

, Bilingual Monolingual
English = Good - X = .68 (.30) X =.53(27)
Reading . '
Ability __(n=44) R . (n=39)
- Poor - X = .41 (27) X = .36 (.20)
(n=16) - (n=18)
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Table 54.

Regression of Cognitive Processes, Language experience and Education Level in Canada

on Phonologically Correct Misspellings

Farsi Bilingual participants (n = 60)

Model Summary :
Model R |RSquar¢ R | F Durbin-
Square | Change | Watson _
Change A -
1 .393 154 154 1.492
2 .539 291 136 | 2.942*
3 556 | 309 | 019 | 1225 | 2.068

Model 1: Reading related cognitive processes

Model 2: Reading related cognitive processes, language experience

Model 3: Reading related cognitive processes, language experience, education level in
Canada

- * Significant at P< .05
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Table 56.

Percentage Scores of Farsi Speakers on Farsi Cognitive Tasks With Respect to Farsi

Reading Ability (Classified by Farsi Word Identification Task)

Good Farsi " Poor Farsi
Readers Readers
(n=30) (n = 30)
Farsi Word Mean = 93.27 Mean = 58.99
Identification SD =5.58 SD =10.02
(Percentage scores)
Farsi Oral Cloze Mean = 84.67 Mean = 72.16
(Percentage scores) SD =9.98 SD=10.23
Farsi Auditory Mean = 93.58 Mean = 86.67
Analysis SD=5.16 SD =4.80
(Percentage scores) :
Farsi Psuedoword Mean = 84.37 Mean = 77.41.
(Percentage scores) SD =8.74 SD = 8.07
Farsi Orthographic Mean = 80.59 Mean = 59.22
Awareness -SD=9.79 SD=9.51
(Percentage scores)
Farsi Working Mean = 70.00 Mean =45.16
Memory SD=11.85 SD =12.61
(Percentage scores) :
Farsi Long Term Mean = 60.00 Mean =61.71
Memory SD = 12.61 SD =11.02

(Percentage scores)
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Scores of Bilingual Farsi Speakers on English and Farsi Cognitive Tasks With Respect to

Farsi Réading Ability (Classified by Farsi Word Identification Task)

Good Farsi Poor Farsi Good Farsi Poor Farsi
Reading - Reading Reading Reading
English Bilingual Bilingual Farsi Bilingual Bilingual
Tasks Speakers Speakers Tasks Speakers Speakers
(n=30) (n=30) (n=30) - (n=30)
WRAT Reading Mean = 86.53 Mean = 104.76 - - -
(Standard Scores) SD =20.92 © SD=9.44
Woodcock Word Mean = 84.37 Mean = 106.50 Farsi Word Mean = 93.27 Mean = 58.99
Identification SD =126.19 SD=14.54 Identification SD=5.58 SD=10.02
(Standard Scores) (percentage scores) )
. Oral Cloze Mean = 82.83 Mean = 73.33 Farsi Oral Cloze Mean = 84.67 Mean=72.16
(percentage scores) SD =14.77 SD=11.17 (percentage scores) SD-=9.98 SD=10.23
Rosner Auditory . Farsi Auditory
Analysis Mean = 94.83 Mean = 92.58 Analysis Mean = 93.58 Mean = 86.67
(percentage scores) SD =5.08 SD=5.59 (percentage scores) SD=5.16 SD=4.80
Word Attack Mean =110.23 Mean = 107.63 Farsi Psuedoword Mean = 84.37 Mean = 77.41
(standard scores) SD=14.19 SD=8.72 (percentage scores) SD=28.74 SD =8.07
Orthographic Mean = 83.53 Mean = 67.53 Farsi Orthographic Mean = 80‘.5.9 Mean = 59.22
Awareness SD=10.29 SD=10.10 Awareness SD=9.79 SD=9.51
(percentage scores) (percentage scores)
Working Memory Mean = 57.78 Mean = 47.05 Farsi Working Mean = 70.00 Mean =45.16
(percentage scores) SD=12.63 SD=13.05 Memory SD=11.85 SD=12.61
. (percentage scores)
Long Term Mean = 68.33 Mean = 69.33 Farsi Long Term Mean = 60.00 Mean=61.71
Memory SD=11.78 SD=12.80 Memory . SD=12.61 SD=11.02

(percentage scores)

(percentage scores)
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Figure 1.

Histogram distribution of scores for Farsi Word Identification Task
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