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Abstract

The cognitive predictors (i.e., Phonological Awareess, and
Rapid Automatized Naming) underlying reading achieement
have not been researched in Iranian partial Englishimmersion
and non-immersion programs. The present study soughto
investigate the relationship between English and Psian
Phonological Awareness (PA), Rapid Automatized Namg
(RAN) and reading achievement of Iranian studentsn partial
immersion and non-immersion programs. To this end,one
hundred forty five students from three different grade levels in
a partial English immersion program and 95 studentsfrom
three different grade levels in a non-immersion prgram were
chosen. Six different English and Persian tests werutilized
(namely, the Cambridge English for Young Learners YLE)
test for Reading, the Persian reading achievementest, the
English and Persian Phonological Awareness Sound f2etion
tests, and the English and Persian Rapid AutomatizeNaming
Tests). Given the design of the study, a number afatistical
tests were run. The main findings were as followslearners’
reading achievement could significantly be predici@ through
both English and Persian PA and RAN. Furthermore, éarning
English in a partial English immersion system impraes
learners’ reading achievement and cognitive predicrs
compared with non-immersion program. The findings sggest
that by teaching learners PA and RAN skills, theirreading
achievement improves in both English and Persian.
Keywords: non- immersion, partial immersion, phonologicabagness,

rapid Automatized naming, reading achievement
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1. Introduction

Bilingual education including immersion educatiovalves the teaching
and learning of school subjects through two différéanguages. As a
successful bilingual program model, French immergil) in Canada has
demonstrated that immersion is an effective medriacditating preschool
and primary school students’ language proficieritgracy and cognitive
development, without undermining competence in rtHest language
(Cummins & Carson, 1997). Nonetheless, closelytedlao the immersion
program, widely carried out in the world, is thet@d immersion program.

English instruction in Iranian secondary educai®generally limited
to the development of reading skill. However, givlie findings of the
various studies conducted so far, English progremsecondary education
in Iran have fallen short of accomplishing this esftjve. Therefore, it is
necessary to examine the possible factors whiclddmiresponsible for this
failure.

Partial immersion program is a newcomer in Irand a@o the
researcher’'s best knowledge, no research studies lmevestigated the
differences between partial English immersion stisleand non-immersion
students in terms of their reading achievementcauphitive predictors (i.e.,
Phonological Awareness and Rapid Automatized Najning

For many years, research on early reading abitig/rhainly focused on
the predictive power of phonological skills (Wag@eBarker, 1994). These
skills include Phonological Awareness, which refeéos the ability to
manipulate the sounds in words and the awarenet$®e gfound structure of
words, and phonological decoding, which enables rdesder to convert
written words into oral language by analyzing indial graphemes into
their corresponding phonemes (Wagner & Baker, 19%hAgrefore, these
two provide a solid foundation for word reading.vitwver, researchers have
recently found that phonological processes aresafiicient to explain all
the variance in reading ability. Some researchers.,(Johnston & Kirby,
2006; Wolf & Bowers, 1999) have argued that Nanmfapged is a precursor
of orthographic processing and makes a unique ibomibn to reading
performance. An important issue is whether PhonocédgAwareness and
Naming Speed are associated with different aspettseading, with
Phonological Awareness being more related to plogicdl decoding
(Wagner et al., 1994; Wagner et al., 1997) and Ngnsipeed being more
related to orthographic processing (e.g. Bowers &IfW1993; Manis,
Seidenberg & Doi, 1999). Although there is consaidde evidence that
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Phonological Awareness and Naming Speed are crtwiavord reading
(Wagner et al., 1994; Wagner et al., 1997; Scaumghp1998; Share, 2008),
several studies (e.g. Kirby et al., 2003; Torgeseal., 1997) have shown
that Phonological Awareness and Naming Speed pgrbdib word reading
and reading comprehension.

A large body of research shows that Phonologicabveness skills in
L1 and L2 correlate with each other, transfer cioggiistically, and can
predict word reading development in children’'s Lédal2 (Bruck &
Genesee, 1995; Comeau et al., 1999; Durgunoglu.,etl@3; Geva &
Wang, 2001; Wade-Woolley & Geva, 2000).

Cognizant of this fact, the present study soughtnteestigate the
relationship between English and Persian (Phoncédghwareness (PA),
Rapid Automatized Naming (RAN) and students’ regdinhievement.

2. Literature Review

Since the 1960s, a variety of English teaching womthhave been
introduced. These have generally been consistett ®@ommunicative
Language Teaching Approach. The common thread mgntiirough such
methods has been the fact that language learnisgbkean considered
incidental. Content-based instruction is one suelthod, which is defined
by Brinton et al. (2003) as “the concurrent studylamguage and subject
matter, with the form and sequence of languageeptaton dictated by
content material” (p. 6). According to Brown (200Xwhen language
becomes the medium to convey informational conteintinterest and
relevance to the learner, then learners are poitb@hrds matters of
intrinsic concern” (p. 49). Closely related is inmsien education which
emphasizes the principle of acquiring content tgholanguage (Richards &
Rogers, 2001).

2.1 Immersion education
The first immersion programs were developed in @anan the 1970s.
These programs were established to teach Frenckntglish-speaking
students Since the 1970s, immersion programs hege Adapted in many
parts of the world, and alternative forms of imnamshave been devised
(Qiang & Siegel, 2004; Richards & Rogers, 2001).

Richards and Rogers (2001, p. 206) define immersgucation as “a
type of foreign language instruction in which tlegular school curriculum
is taught through the medium of the foreign languag
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A number of studies in French immersion programghshown that
immersion is an effective means of facilitatinggmieool and primary school
students’ language proficiency and literacy (Cunsné& Carson, 1997;
Lapkin et al., 2003; Turnbull et al., 2001). Resbars have found that
although students in an immersion program expegiencinitial lag in the
development of English language skills, once foriaglish language arts
instruction is introduced, they catch up quicklydain some cases even
surpass students in the traditional English prog(Barik & Swain, 1978;
Donaldson, 1989; Genesee, 1979).

Turnbull, Lapkin, and Hart (2001) showed that acadeachievement
of immersion students is equivalent to that of imamersion students
studying the same subjects in their first languadetreover, Lapkin et al.
(2003) indicated that in Grade 6, immersion stusleriteracy and
mathematics test scores were higher than theirspeer English-only
programs. Similarly, Genesee (1992) found thosen&a who were
disadvantaged with respect to academic and linguadtilities, studying in
immersion programs, had the same levels of firgjuage development and
academic achievement as those learners in non-isiongorograms.

In spite of abundance of research on French immergrograms in
Canada, very few studies have been carried outinmteersion programs in
Asia. Gupta (1994) investigated Singaporean stgdéotm two different
backgrounds. The first group consisted of learrstuslying in immersion
programs, and the second group consisted of leamieo acquired English
at home from birth. The results showed that thasgemts, who had English
as the primary language of instruction in immerssshools, scored higher
than other students from English-speaking counwiedests of math and
science. Cheng et al. (2010) demonstrated thahddemguage immersion
is an effective means of facilitating primary schaudents’ second
language learning.

2.2 Partial immersion education
In total immersion the curriculum is entirely taught through the et
language. Inpartial immersion however, a minimum of 50% of the
curriculum is taught in the second language for onenore years (de Bot,
2000). The basic difference between the two isresdly a difference
between a second language setting and a foreigudge setting.

Program comparisons indicate that early total insno@r programs and
early partial immersion programs yield better resswhan non-immersion
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programs (Lyster, 2007). In a study carried ouearly partial immersion in
Australia, de Courcy and Burston (2000) comparedcthildren’s ability in
mathematics after having been taught this subjetheir second language
(i.e. French). The researchers’ hypothesis wastheatognitive processes
developed in French math instruction could be fensd to the first
language, and make testing in English possible.rékelts were above the
average when compared with Australian norms.

Chen (2004) investigated the influences of paiEaglish immersion
programs (EIPs), pointing out that EIPs might lehaddren to devalue their
Chinese language and Chinese culture, and favolishngnd Western
culture. The results showed that the majority atipBEIP children do not
devalue their L1 and C1.

Furthermore, Uehara et al. (2009) investigated timguistic
characteristics of young Japanese learners, regeiypartial English
immersion education. They investigated the charistites of the program in
terms of syntax, pronunciation and the correspoceldretween sounds and
letters. They found that the children had acquiadlish very naturally.

2.3 Cognitive processes in reading skill

There is growing evidence that phonological praogss a major cognitive
determinant of word reading skills (Wagner & Torges1987). According
to Rubin (2011), phonological processing is definegl an auditory
processing skill which relates to words, but ocaarghe absence of print.
Phonological processing involves detecting andraiisnating differences in
phonemes under conditions of little or no dist@ttiAccording to Wagner
and Torgesen (1987:33), phonological processingdes different abilities,
such as Phonological Awareness, phonological regedind phonological
memory. Phonological awareness is defined as titleoslanalyzing words
in spoken language into their syllabi and phonearasthe skill of carrying
out mental processes related to the phonemes kespganguage (Denton et
al., 2000).

There is substantial evidence that the relatiorsshipetween
phonological processing and reading are mutualhaeoing (e.g., Goswami
& Bryant, 1990; Wagner et al., 1994). Moreover,retach (1991) stated
that “the specification of the role of phonologigabcessing in the earliest
stages of reading acquisition is one of the morable scientific success
stories of the last decade”(p. 78).
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In the literature reviewed above, it could be s in no research
studies have the differences between partial Bmgisnersion students and
non-immersion students in terms of their readingex@ment and cognitive
predictors of Phonological Awareness and Rapid #uatiived Naming been
investigated.

3. Research Questions

This study aims to explore the possible relatiomshetween processes

underlying reading achievement in Iranian partiagksh immersion and

non-immersion settings in learners’ first and sectanguage. Specifically,
the following questions are addressed.

1. How well do English cognitive predictors prediBinglish reading
achievement for partial immersion and non-immersistudents at
different grade levels?

2. How well do Persian cognitive predictors predieersian reading
achievement for partial immersion and non-immersistudents at
different grade levels?

4. Sampling Procedure
To choose the participants, a multi-stage sampteahnique was used.
Specifically, two types of sampling design werdizgd: a sampling design
based on probability and a sampling design not dase probability.
According to Ary, Jacobs, Sorensen and RazaviehlQ2Qp. 149),
“Probability sampling involves sample selectionwhich the elements are
drawn by chance procedures... Non-probability sangpincludes methods
of selection in which elements are not chosen fancé procedures.” Based
on the purposes of this study, two primary schoolse with a partial
English immersion and the other with non-immersalucational program,
were chosen. It should be noted that the first gkifice., Mehr-e-Taban
Bilingual School) is the only primary school with artial English
immersion program in Shiraz, and the second sdheol Nour-e-Kherad) is
also the only school that has a non-immersion mgin the same district.

Second, a simple random sampling, was employeer Attlecting the
two schools, a number of students were randomlgcsad from the total
population.

This study was conducted with 240 female studentl Rersian as
their L1 and English as their L2. One hundred fditye students were
randomly selected from the partial English immersjprogram and 95
students from the non-immersion program. The stisdeo had attended
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the two schools from kindergarten to the time afigtand had not attended
any other classes qualified for the study. Thu®) 24idents were selected
using the simple random sampling technique. Theragge of students was
6-11. The distribution of the participants is paad in Table 1.

Table 1. Students’ distribution by program at egicdde level

Gender Grade 1 Grade 3 Grade 5
Pl NI Pl NI Pl NI
Female
55 30 50 35 40 30

Note. Pl = Partial immersion program; NI = Non-imnse&n program

5. Materials and Methods
Given that this study intends to investigate thdgomance of test-takers on
the cognitive predictors to predict their perforroan on reading
achievement, it utilizes a multiple regression nmpddich is a type of ex
post research method.

5.1 Instrumentation

Given the nature of the variables in question, mlmer of tests were used to
gather the data. The following section providesther detailed account of
the instruments used in the study.

5.1.1 English reading achievement measures

The Cambridge English for Young Learners test foeadRng was
administered to assess the general English langpagficiency of the
participants. YLE is the most popular test of Esiglior speakers of other
languages throughout the world (Cambridge ESOL7200is a paper-and-
pencil test taking 20 minutesStarters- Grade 1), 30 minutesMovers-
Grade 3) or 40 minute§lyers-Grade 5) for Reading part. Reading texts are
short and constrained by a specified set of wordkssdructures. Given that
YLE was intended as an instrument, it was necessargstablish its
reliability first. For this purpose, KR-21 was usédhe reliability of the test
was 0.82.

5.1.2 Persian reading achievement measures

School-issued achievement tests in Persian werelogetp to measure
students’ Persian reading and academic achieverire@rade 1, the test
consists of 24 items, in Grade 3, 30 items, ar@rade 5, 45 items. The test
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was developed by experts in the Shiraz Departmérrimnary School
Education, and its face and content validity conéd by three experts in
this field. The reliability of the instrument estwed through KR-21 was
0.76.

5.1.3 English phonological awareness

Two tests of initial sound detection and final sduwtetection in English
developed by Bradley and Bryant (1985) were adrtaéresl to assess the
onset-rime awareness. Similarly, in the Englistalfisound detection test,
the student was asked to choose which word enddédavsound different
from the other three. Scores range from 0 to 16 Wipoint for each correct
response in each test. The total of the initial famal sound detection which
range from 0O to 20, was termed E.PA.

5.1.4 Persian phonological awareness

The Persian initial and final sound detection testye administered to
assess the onset-rime awareness. The content emd/dédity of this test
was confirmed by three applied linguists. To esterihe criterion-related
validity, the correlation coefficient between thadhish and Persian was
estimated. The obtained r was 0.81. The reliabibfy the instrument
estimated through KR-21 was 0.86.

5.1.5 English Rapid Automatized Naming (RAN)

For this purpose, the letter-naming componenthef Rapid Automatized
Naming Test, developed by Denckla and Rudel (19¥4% administered. In
this study, the naming performance in English wasasared, using a
continuous letter-naming task. The test stimulisisted of 50 items, with
five rows and ten columns of randomly arrangecetst(i.e.,a, e |, h, o, s,

n, z, u, andv) repeated in random order. To ensure the facdl@dontent
validity of the test, this test was checked by ¢hepplied linguists. The
reliability of the instrument estimated through RR-was was 0.86.

5.1.6 Persian Rapid Automatized Naming (RAN)

This test consisted of 50 items, with five rows &l columns of randomly
arranged letters (i.es$,& & & & 02 &, @ Jand.) repeated in random
order. The face and content validity of this tegrevconfirmed by three
applied linguists. In order to estimate the crdefrelated validity, the
correlation coefficient between the English andsRertest was estimated to
be 0.84. The reliability of the instrument estintbatierough KR-21 was 0.82.
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5.2 Data collection

The instruments described above were used to gdheerdata. In the
following section, an account is provided of theyws which the
instruments were used to collect the data.

5.2.1 English phonological awareness

A variety of tasks have so far been used to ad2essological Awareness.
These tasks differ with respect to the level ofjliistic complexity and the
type of cognitive operation required to succesgfpkrform the task. With
respect to linguistic complexity, the size of theget unit varies from words,
syllables, onsets, and rimes to phonemes.

Two tests of initial sound detection and final staetection in English
developed by Bradley and Bryant (1985) were adrtaéresl to assess the
onset-rime awareness. In the individual Englistidhsound detection test,
after listening to four words in one item, the smtdwas asked to indicate
which word began with a sound different from thhest The time interval
between each item was fixed at eight seconds ®fitkt, five seconds for
the third, and three seconds for the fifth grad&he student responded by
pointing to an option. For example, after listentogip, pin, hill, and pig,
the student was expected to choose option 3, haamgnitial sound
different from the other three. There were two pcacitems and ten test
items in each of initial sound detection and fisalind detection tests.

Similarly, in the English final sound detection ttethe student was
asked to choose which word ended with a soundrdiftefrom the other
three. Scores range from 0 to 10, with 1 pointefach correct response in
each test. The total of the initial and final sowledection which range from
0 to 20 was termed E.PA.

5.2.2 Persian phonological awareness
The Persian initial and final sound detection testse administered to
assess the onset-rime awareness. First, in theidondi Persian sound
detection test, after listening to four words ineoitem, the student was
asked to indicate which word began with a sounteifit from the other
three during the time interval between the two gefrhe student responded
by pointing to an option. This test also consisié@ practice items and ten
test items. For example, after listening 8 /nan/,J& [/naz/ << /tabl,
ang-/nam/, the student was expected to choose option 3.

Similarly, in the Persian final sound detewttest, the student was asked
to choose which word ended with a sound differeainfthe other three.
Scores range from 0 to 10, with 1 point for eactrex response. The total
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of the initial and final sound detection which rarfgpom O to 20 was termed
P.PA.
5.2.3 English Rapid Automatized Naming (RAN)
In this section, the letter-naming component of BRapid Automatized
Naming Test, first created by Denckla and Rudef§)9was administered.
In this study, the naming performance in Englisis weeasured using a
continuous letter-naming task. The test consistéiDatems, with five rows
and ten columns of randomly arranged letters @,e,l, h, 0, s, n, z, u, and
V) repeated in random order. The students were nedjtd sequentially read
the letters in English as fast as possible, frafintderight, starting at the top
row. Before that, the students were instructed dlf-correct during the
naming task, such that if a known error was maldey were able to self-
correct. This task consisted of two practice tasksce the student was
familiar with this rapid naming test style, hertégt naming time was
measured, using a stopwatch. The number of sedbridek to read the
letters and the number of uncorrected errors wecerded. The student’s
score was the number of letters named correctled/by the time taken.
This score was termed E.RAN.
5.2.4 Persian Rapid Automatized Naming (RAN)
Like the English RAN task, naming performance imsin was measured
using a continuous letter-naming task. This tasissted of 2 practice items
to familiarize the students with the procedure. $healents were instructed
to self-correct during the naming task. The testsesied of 50 items, with
five rows and ten columns of randomly arrangectstti.e. =S, & & ,oa i
< &, <« J and.) repeated in random order. The student was redjuoe
sequentially read the letters in Persian as fagbasible, from left to right,
starting at the top row. The number of secondsadktto read all the letters
and the number of uncorrected errors were recortlbd. student’s score
was thus calculated.

5.3 Data Analysis

Given the quantitative design of the study, theiSteal Package for Social
Sciences (SPSS) was used to analyze the data. d@striptive statistics
were calculated to see whether any patterns odsremerge from the data.
Following that, to answer the research questiogarteng the correlation
between reading achievement and the variables cAARAN, the linear
regression was run. However, before running regreséANOVA was run
to determine whether the assumption of regressiatysis was confirmed.
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6. Results of the Study
Descriptive statistics including mean and standhdation for each grade

level of partial English immersion and non-immensgroups are presented
in the following tables.

Table 2. Descriptive statistics of English and Reracademic achievement
for partial English immersion students

Grade 1 Grade 3 Grade 5
Variable (N=55) (N=50) (N=40)
M SD M SD M SD
English academic
achievement 19.60 3.67 33.10 4.46 38.15 7.07
E.PA 17.2¢% 2.0¢ 17.9¢ 1.4F 17.62 1.84
E.RAN 0.96 0.36 0.61 0.13 0.59 0.15
Persian academ
achievement 19.02 1.01 19.26 0.78 18.11 1.46
P.PA 18.09 1.28 19.26 0.72 18.65 1.45
P.RAN 0.87 0.23 0.64 0.12 0.61 0.13

The table shows that the mean score for English Redian RAN has
decreased with an increase in the grade level.ndportant finding is that
the mean score of English and Persian PA and Enghsl Persian reading
achievements have increased in Grade 3, compatbhdhait of the first and

fifth grades. The following table presents the desve statistics for non-
immersion students.

Table 3. Descriptive statistics of English and Reracademic achievement
for non-immersion students

Grade 1 Grade 3 Grade 5
Variable (N=30) (N=35) (N=30)
M SD M SD M SD
English academic
achievement 17.30 2.76 20.97 5.33 22.63 5.28
E.PA 14.96 2.42 15.57 2.77 16.66 2.35
E.RAN 2.52 0.77 1.10 0.35 0.79 0.19
Persian academ
achievemer 18.26 1.29 18.62 1.45 17.75 1.65
P.PA 17.93 1.46 18.28 1.67 17.83 1.70

P.RAN 1.07 0.36 0.73 0.20 0.67 0.12
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As observed, the mean score for English and PeRsfév has decreased as
students’ age increased in the non-immersion gréugituation similar to
that of the partial English immersion group canoale observed in the
Persian PA of the non-immersion group. That is,nttean score of Persian
PA has increased in Grade 3 compared with the &rst fifth grades.
However, the English PA seems to increase withesttgl age.

Comparing Tables 2 and 3, an interesting findinghiat the mean
scores of all English and Persian tasks are highehe partial English
immersion group compared with the non-immersiorugrorhis can partly
be due to the lack of time spent on teaching Englismpared with the
partial English immersion group.

6.1 English reading achievements and English cognié predictors

The main question of the present study was an pttémninvestigate the
correlation between the learners’ English readicijevement test and their
cognitive predictors. Since the basic objectivahi$ question was to find
the relationship between the test takers’ scoreth@itest of English reading
achievement and their scores on test of EnglistaRdAENnglish RAN, linear
regression analysis was run.

6.1.1 The association between first graders’ Enghs reading
achievement, PA, and RAN

To investigate the relation among English readinghievement,
Phonological Awareness, and Rapid Automatized NgnmrGrade 1, linear
regressions were run. The English initial and fipélonological sound
detection test administered to partial English imsioe and non-immersion
groups is termed E.PA. The English Rapid Automatikeming is termed
E.RAN. It is noteworthy that since RAN tasks ar@amed in seconds,
shorter times indicated better performance (thigdam®s the reason for the
negative correlations). Tables 4 and 5 show the XNGbr both the partial
English immersion and non-immersion groups, re$pagt

Table 4. ANOVA for Grade 1 partial aldle 5. ANOVA for Grade 1
English immersion Group Non-Immersion Group
Model df g’(’qii’:e F  Sig.  Model df g’(’qii’:e Sig.
Regression 2 256.56 61.74 °00 Regression 2 96.97 92.31 200
Residual 52 4.15 Residual 27 1.05

Total 54 Total 29

Note. Dependent Variable: English reading achievame
a.predictors: (constant), E.PA, E.RAN
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The results indicate that the assumption of regrassnalysis is confirmed
and regression analysis can be safely run. Thewoil tables present the
summary of the regression model for Grade 1 pé&ttmglish immersion and
non-immersion students.

Table 6. Regression Model Summary for Table 7. Regression Model

Grade 1 Partial English Immersion Group Summary for Grade 1

Non-Immersion Group
Std.

Std. Error

Adjusted R R Adjusted  Error of
Model R R Square Square of.the Model R Square R Square the
Estimate .
Estimate
1 .83 .70 .69 2.03 1 g3 .87 .86 1.02

Note. Dependent Variable: English reading achievame
a.predictors: (constant), E.PA, E.RAN

The results in the above tables indicate a sigmificorrelation between the
participants’ scores on English reading achievenmests and E.PA and
E.RAN in the partial English immersion group anck thon-immersion

group. The common variance between English readrigevement and
E.PA and E.RAN is 0.69 in the partial English imsien and 0.86 in the
non-immersion group. Table 8 presents the coefftsi®of Grade 1 in the
partial English immersion group.

Table 8. Coefficients for grade 1 partial Englisimersion group
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
E.PA 1.116 .199 .632 5.610 .000
E.RAN -2.589 1.144 -.255 -2.263 .028

Note. Dependent Variable: English reading achieveme

The results indicate that a change of one standandation in E.PA
produces a change of 0.63 of a standard deviatiofEriglish reading
achievement. The results also suggest that a chahgene standard
deviation in E.RAN produces a change of -0.25 stamdard deviation in
English reading achievement. Table 9 presentsdb#icients of Grade 1 in
the non-immersion group.
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Table 9. Coefficients for grade 1 non-immersionugrs English
phonological awareness and rapid automatized naming

Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
E.PA .627 127 .550 4.937 .000
E.RAN -1.573 400 -.438 -3.932 .001

Note. Dependent Variable: English reading achieveme

The results of Table 9 show that a change of ceredsird deviation in E.PA
produces a change of 0.55 of a standard deviationglish reading
achievement. The results also reveal that a chahgee standard deviation
in E.RAN produces a change of -0.43 of a standa&wdation in English
reading achievement.

6.1.2 The association between third graders’ Englh reading
achievement, PA, and RAN

To investigate the relationship among English asmeent, Phonological
Awareness, and Rapid Automatized Naming in Gradin8ar regressions
were run again. The results for ANOVA of both grewe reported in the
following tables.

Table 10. ANOVA for grade 3 partial Table ANOVA for grade 3

English immersion group non-immersion group

Mean . Mean .
Model df Square F Sig. Model df Square F Sig.
Regression 2 317.08 43.28 200 Regression 2 330.30 34.27 200
Residual 47 7.32 Residual 32 9.63
Total 49 Total 34

Note. Dependent Variable: English reading achievame
a. predictors: (constant), E.PA, E.RAN

To ensure that the regression analysis could beAN®VA was checked.

Tables 10 and 11 show the ANOVA for both the pagiaglish immersion

and non-immersion groups, respectively. As the Itesindicate, the

regression in both groups is highly significantres 0.01 level. As a result, it
could safely be argued that the assumption of ssgye analysis is
confirmed and regression analysis can be run. dlh@xfing tables show the
summary of the regression models for Grade 3 stsdeh the two

educational groups.
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Table 12. Regression model summary for |&r&4B. Regression model
grade 3 partial English immensgyoup  summary for grade 3 non-Immersion group

hd = [nd —

[} % 5L 248 T % e 2,3
O © = O © =

8 o & B35 YSE 8 o Z B3 WSE

= 2 58 gv@n = o> =8 254
< N < n

.80
1 " .64 .63 2.70 1 8 .68 .66 3.10

Note. Dependent Variable: English reading achieveme
a. predictors: (constant), E.PA, E.RAN

As seen above, there is a significant correlatietwben the participants’
scores on English reading achievement tests, EnfdAEaRAN in the partial
English immersion group and the non-immersion grote findings also
indicate that the common variance between Englksiding achievement
and E.PA and E.RAN is 0.63 in the partial Englisimersion and 0.66 in
the non-immersion group. The following table presethe coefficients of
Grade 3 in the partial English immersion group.

Table 14. Coefficients for grade 3 partial Englisimersion group
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
E.PA 1.544 .398 .503 3.884 .000
E.RAN -11.568 4,198 -.357 -2.756 .008

Note. Dependent Variable: English reading achieveme

The findings indicate that a change of one standidation in E.PA

produces a change of 0.50 of a standard deviatiofnglish reading

achievement. The results also reveal that a chahgee standard deviation
in E.RAN produces a change of -0.35 of a standa&wdation in English

reading achievement. Table 15 shows the coeffisiehGrade 3 in the non-
immersion group.

Table 15. Coefficients for grade 3 non-immersioougr
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
E.PA 1.080 .265 .562 4.081 .000
E.RAN -4.923 2.049 -.331 -2.402 .022

Note. Dependent Variable: English reading achievame
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The results suggest that a change of one standewdhtidn in E.PA
produces a change of 0.56 of a standard deviatiofEriglish reading
achievement. It can also be understood that a ehafgone standard
deviation in E.RAN produces a change of -0.33 standard deviation in
English reading achievement.

6.1.3 The association between fifth graders’ Englisreading
achievement, E.PA, and E.RAN

To investigate the relationship among English negdiachievement,
Phonological Awareness, and Rapid Automatized NgnmrGrade 5, linear
regressions are run.

Table 16. ANOVA for Grade 5 Patrtial Talle ANOVA for Grade 5
English Immersion Group Non-Immersion Group
Model  df S'\f';:'e F  Sig. Model  df S'\f';:'e F  Sig.
Regression 2 666.09 39.82 200 Regression 2 289.44 33.66 200
Residual 37 16.72 Residual 27 8.59
Total 39 Total 29

Note. Dependent Variable: English reading achieveme
a.predictors: (constant), E.PA, E.RAN

To make sure that the regression analysis couldube ANOVA was
checked. From the results of ANOVA, it could bersd®at the regression in
both groups is highly significant at the 0.01 levelcould, thus, be argued
that the assumption of regression analysis is noefi. The regression
model summary of Grade 5 students in both educatgnoups are shown in
Tables 18 and 19, respectively.

Table 18. Regression model summary for  TaBleRegression model
grade 5 partial English immersion group  sunynfiar grade 5 non-
immersion group

Std. Std.
R Adjusted  Error of R Adjusted  Error of

Model R Square R Square the Model R Square R Square the
Estimate Estimate
1 .87 .68 .66 4.08 1 84 71 .69 2.93

Note. Dependent Variable: English reading achieuveme
a. predictors: (constant), E.PA, E.RAN
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According to the tables, there is a significantatiehship between the
participants’ scores on English reading achievenmests and E.PA and
E.RAN in the partial English immersion group anc thon-immersion
group. Moreover, the findings suggest that the commariance between
English reading achievement and E.PA and E.RAN.& On the partial
English immersion and 0.69 in the non-immersionugroTable 20 shows
the coefficients of the Grade 5 students in thdigdaEnglish immersion

group.

Table 20. Coefficients for grade 5 partial Englistmersion group
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
E.PA 2.358 .550 .617 4.288 .000
E.RAN -11.666 6.631 -.253 -1.759 .087

Note. Dependent Variable: English reading achievame

The results show that a change of one standaratitavin E.PA produces a
change of 0.61 of a standard deviation in Englisading achievement.
However, the results also suggest that a changeeftandard deviation in
E.RAN did not produce a significant change in ttendard deviation of
English reading achievement. Table 21 presentsdb#icients of the Grade
5 students in the non-immersion group.

Table 21. Coefficients for grade 5 non- immersiooug
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
E.PA .637 .356 .283 1.791 .085
E.RAN -16.327 4.241 -.609 -3.850 .001

Note. Dependent Variable: English reading achievame

The findings suggest that on the one hand, a chafigene standard
deviation in E.PA did not produce a significant e in the standard
deviation of English reading achievement. On theepthand, a change of
one standard deviation in E.RAN produced a charigf.60 of a standard
deviation in English reading achievement.
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7. Discussion

As noted earlier, the basic objective of the curstndy was to determine
whether there is any relationship between cognitiredictors in students’
reading achievement in English and Persian, inraab&nglish immersion

and non-immersion settings. Also an attempt wasentadinvestigate the
difference among the two educational systems raggrearners’ reading

achievement and the cognitive predictors. In tHewong sections, these
guestions will be addressed separately and thenfisdf the present study
will be related to the findings of similar studies.

7.1 The impact of cognitive predictors on reading eéhievement

Most studies on cognitive predictors of readingi@odment have argued
that PA and RAN are crucial to word reading (Scesbgh, 1998; Wagner
et al., 1997; Wagner et al., 1994), and have amitapt impact on reading
comprehension (Shankweiler et al., 1999). For examip their study,
Wagner et al. (1997) investigated the effects adnathogical processing
abilities, word-level reading skills, and vocabylamannually from
kindergarten through 4th grade, as the learnersldpgd from beginning to
skilled readers. These researchers found thatithdiV differences in PA
were related to word-level reading, and individd#flerences in RAN were
related to word-level reading initially, but thelattons faded as learners
developed from beginning to skilled readers. Thegctuded that PA and
RAN were crucial for developing word reading aekt

In line with these findings, the results of the agdive statistics and
ANOVA also indicate that both English and Persiagrative predictors
have a significant relationship with reading ackment in all three grade
levels of the two educational settings.

Moreover, some researchers have found that as tchaa level
increases, students’ performance on naming tasksowe (Lezak, 2004;
Spreen & Strauss, 1998). Thus, the results of ges@ statistics of the
current study yield similar results. The mean sdoreEnglish and Persian
RAN decreased as students’ grade level increaskdtinthe partial English
immersion and non-immersion groups indicating aelgterformance.

The literature reviewed on bilingualism and partishmersion
programs suggests that immersion students achidnighalevel of second
language proficiency without any detrimental eféech their first language
(Cummins & Carson, 1997; Lapkin et al., 2003; Sw&idohnson, 1997,
Turnbull et al., 2001). In a recent study, Chengle(2010) demonstrated
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that immersion students performed better in Chirfe$g English (L2), and
mathematics at three different grade levels.

The results of the unvariate analysis of the curndy are also
consistent with previous findings. The results dade that there is a
significant difference among partial English immensand non-immersion
groups in terms of learners’ reading achievemeotesc There are two
reasons for the superior performance of the stsdentpartial English
immersion program. The first is bilingualism. Somasearchers have argued
that bilingualism makes cognition more flexibleaasatural consequence of
learning two languages (Campbell & Sais, 1995; RubiTurner, 1989).
These researchers argue that the contrast betweenahguages makes
bilingual children pay more attention to phonolegend orthographies of
words. Thus, the cognitive predictors and readiogievement of partial
English immersion students grow faster than that noh-immersion
students, resulting in better performance in défiférgrade levels.

The second reason could be the educational syssefh iThe students
in partial English immersion school spend much nione studying Persian
and English. Moreover, for the students in theighEnglish immersion
program a minimum of 50% of the curriculum is taugh the second
language. As Richards and Rogers (2001) state,uch ssducational
programs the foreign language is the vehicle forteat instruction with the
objective of developing students’ level of languageficiency in the
foreign language. On the other hand, in such ethradtprograms, students
gain designated skills and knowledge in the corgeeas of the curriculum
compared with other programs.

Furthermore, with regard to cognitive processesetygihg reading
achievement, there was a significant interactiomveen the test types and
the partial English immersion and non-immersionugo This finding is
consistent with the majority of studies which haakso reported an
advantage for bilingual children (Bruck & Genes#895; Yelland et al.,
1993).

7.2 The relationship between reading achievemenhd cognitive predictors
The available literature on cognitive predictorédsdhat both PA and RAN
are significant predictors of word reading abibityd reading comprehension
(Badian et al., 1990; Catts et al., 2002; NeuhauSwéank, 2002; Wolf &
Bowers, 1999). For example, Catts et al. (2002ndothat both PA and
RAN predicted reading achievements. They also atdit that PA and RAN
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were correlated with learners’ 1Q and were weakepaor readers than in
skilled readers. Badian et al. (1990) investigdté8 boys from kindergarten
through fourth grade and found that PA and RAN streng predictors of
reading achievement. In line with such researctirfigs, the results of the
current study also indicate that both English aesign cognitive predictors
have a significant impact on reading achievemeiatlithree grade levels of
the two educational settings. The results of thst pc test revealed that
English PA and RAN have a significant effect on ESig reading
achievement; and also Persian PA and RAN have rdfisant impact on
Persian reading achievement.

Li (2008) found that for English immersion studerisaglish predictors
proved to be strong predictors of English readiagievement in grades 2,
4, and 6. However, Li found that of the cognitivedictors, English PA and
RAN predicted English reading achievements in Gsadeand 4, and
English RAN predicted reading achievement in Graile(Li, 2008).
However unlike Li's (2008) study, the results oé tburrent study indicated
that students’ scores on English PA and RAN sigaiftly accounted for
their scores on reading achievement at all thradegtevels in both groups.
Similar to the above mentioned studies, the reseitsaled that there was a
strong correlation between the cognitive predictoasd reading
achievements and that poor readers performed weakgreir PA and RAN
tasks than skilled readers. In line with the firgdirabove, the results of the
regression analysis showed that English PA and RANd significantly
predict reading achievement in all three grade Ievéhe results also
indicated that English PA and RAN were strongerdjaters of reading
achievement in Grade 1 non-immersion program. Thested Rs between
English cognitive predictors and reading achievaneiGrade 1 were 0.69
and 0.86 for the partial English immersion and momersion, respectively.
This could be due to the fact that Grade 1 studeetsn to learn English
with a holistic approach of recognizing English d®rut without having
their attention directed to the internal detailsg(espelling) of written
words. By Grade 3, students are in partial anddlghabetic phases. They
have learned spelling and phonological decodingl have paid more
attention to sounds and letters in an analytic wdych may have increased
their phonological awareness skill. In Grade 5,the consolidated and
automatic alphabetic phases, the students recogmme words as whole
orthographic units, rather than as individual lettewhich may have
weakened the effect of their phonological awareness
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The adjusted Rs between English cognitive predicemd reading
achievement in Grade 3 were 0.63 and 0.66 for thdigb English
immersion and non-immersion, respectively. Finalthe adjusted Rs
between English cognitive predictors and readingea®ment in Grade 5
were 0.66 and 0.69 for the partial English immersamd non-immersion,
respectively. There are two reasons for the supgraformance of the
students in partial English immersion program. Tingt is bilingualism.
Some researchers have argued that bilingualism snakgnition more
flexible as a natural consequence of learning targliages (Campbell &
Sais, 1995; Rubin & Turner, 1989). These reseascéigue that the contrast
between two languages makes bilingual children peye attention to
phonologies and orthographies of words. The seceadon could be the
educational system itself. The students in paBraglish immersion school
spend much more time studying Persian (L1) and iEmdL2) compared
with the non-immersion group.

A word of caution is in order. Given that there &eome limitations in
the way in which the present study was conducteal findings should be
interpreted with caution. First, the present stwdis conducted on female
students. Thus, gender was not taken into accaoutitis study. Including
participants from both genders may bring abouted#fit results. Second,
most of the previous studies were based on théiaethip between oral
word reading and cognitive predictors (Burgess &igan, 1998; Wagner et
al., 1997); however, this study used achievemesit tather than word
reading test as the outcome measure. Though thysoma methodological
preference, the comparability of the findings cdoddan issue.

Phonological awareness consists of syllable awasgnenset-rime
awareness, and phoneme awareness. The current@tbydyneasured the
onset-rime awareness of learners, using the irahdl final sound detection
tasks. Therefore, using a variety of Phonologicalafeness tasks, will
improve our understanding of how Phonological Awass relates to
reading development of students.

In future undertakings, it is possible to take éhdsnitations into
account to see whether the same results will béyzed or not. In addition,
the current study only measured the onset-rime evesss of learners’ using
the initial and final sound detection tasks. Otlwesearchers may be
interested in exploring the different levels of Rblmgical Awareness tasks
to examine how Phonological Awareness relatesdding development of
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students. It is also possible to opt for picturenimey and digit naming tasks
instead of letter naming RAN tasks adopted in shisly.
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