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ABSTRACT

This research aims to study the effectiveness of phonological educational intervention on
the reading performance of students with developmental dyslexia. It was experimentally
conducted using a pretest-post test scheme, a control group & the multiple sampling
method in which 16 3rd grade female dyslexic students who met the research admission
criteria were selected in the simple random method from Esfahan City public elementary
schools and who were randomly assigned to 2 experimental and control groups. For

Keywo "_dS i i i information gathering, the 3rd grade elementary school reading test and list of dyslexia
Phonological educational intervention, symptoms whose reliability and validity had been approved were used. Data were
Reaadlng, analyzed using the covariance analysis statistical method and SPSS software. The results
Students,

showed a significant difference (P<0.001) between the 2 experimental and control groups.
It can thus be said that phonological educational intervention is effective on the reading
performance of dyslexic children and the method can be used to optimize such children's

Developmental dyslexia.

dyslexia.

Introduction

Learning is one of the most important issues in current
psychology and, at the same time, one of the most difficult
concepts to define (Hergenhahn & Olson, 1997, translated by
Seif, 1998).Learning can be audaciously considered as the most
fundamental process as the result of which an incapable,
helpless creature converts through interaction with bodily
growth in the course of time into a developed individual whose
cognitive capacities and thinking know no limits. The very vast
diversity and learning temporal spread of human beings which is
as expanded as their life, have caused some individuals to suffer
from disorders despite many differences between them in terms
of learning (Duckrel & Mc Sheen, 1993, translated by Ahmadi
& Asadi, 1997). Kirk (1963) was among the first ones to
recommend the term "learning disorders". He used this term to
describe a group of children who suffered from disorders in
language development, speech, reading and skills required to
establish social relations.

Children who, in terms of senses, had disabilities such as
blindness & general retardedness, were thus excluded from this
group (Sharifi, Daramadi et al., 2001). The USA Fderal
Government laws list 3 types of problems in learning disorders:
1.Problems in language (verbal language, perception and
understanding through listening)
2.Problems in reading & writing (written expression and
reading skills)

3. Math problems (calculation and reasoning)

Compared with other learning disorders, dyslexia enjoys a
higher percentage. It has been mentioned in DSM-IV that ~ 4
out of 5 cases of learning disorders are only dyslexia or a
combination of the disorder and math disorder or disorders in
written expression, the prevalence of this disorder being 3-4
times in boys than in girls (Caplan & Saduc, 2003, translated by
Rafiee & Sobhanian, 2003). Some researchers of learning
disorders believe that 89%-90% of children with learning
disorders suffer from dyslexia (Kaloger & Kolson, 1978).
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On the other hand, developmental dyslexia, the most
common learning disability in primary school children, has the
rate of 5%-10% (Baillieux, Vandervliet, Manto et al.,2009).

Developmental dyslexia is a condition in which children
who receive regular education for reading and enjoy ordinary
intelligence skills have problems in decoding written texts and
consequently in the ability of text comprehension(Eden &
Flowers, 2009). The individual's reading acquisition method is
influenced in this disorder(Casanova et al.,2004). In another
word, dyslexia is a kind of learning disorder, amongst whose
features, disability in words appropriate recognition, poor ability
in reading, spelling and representation can be mentioned.

Despite language which has a spontaneous development and
is accomplished in the course of development, reading is a skill
which is acquired at higher ages and due to educational
intervention. Different skills such as understanding and
discrimination of letters and sound , establishing relations
between phonemes and characters, naming and symbolizing
letters, understanding the meaning of words groups written in
the form of sentences, memory, movement and video-audio
factors which are all discussed as the components of the process
of learning are involved in this cognitive complex skill
(Ahmadpanah and Pacadanaya,2007). Different authors have
stated various factors to describe dyslexia, though their causal
relations with this disorder have not yet been exactly specified
(Foorman, 2005). Yet, most researches attribute this disorder to
the individual's phonological awareness (Ahmadpanah &
Pacadanaya,2007). Phonological awareness, which includes
both the ability to understand the presented vocabulary entwined
in a set of sounds and the ability to manipulate these sounds, has
been proved to be strongly associated with the proper decoding
of objective and abstract written words(Naples, Chang et al.,
2009). It has been discussed in different studies that the process
of phonological awareness is defective in children with dyslexia
(Ackerman et al., 2001; Pennigton et al., 2001; Wolf & Bowers,
1999).
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Individuals with specific reading disabilities have often
been described as error-prone readers. These errors seem to have
been caused in decoding and words identification by a basic
impairment in mastering language sounds which is phonological
awareness (Stanovich, 1988; Wagner et al., 1994). The
assignments which are used to measure phonological awareness
require a number of skills to guide and process phonetic
information (phonetic processing). Phonological awareness thus
supports phonetic processing. There are many individual
differences in phonological processing and extended studies
have by evidence proved these differences' being criteria in the
course of life in reading acquisition (Anthony et al., 2002;
Atchley et al., Lyytinen et al., 2004; Sprugevica & Hoien, 2003)
and these differences serve by themselves as a factor
discriminating between disabled and normal readers. The
diversity of the assignments used to measure phonological
awareness has been embodied through a potential structure
which is recognized as a basic phonetic ability (Schatschneider
et al., 1999; Wagner, 1994). Despite the fact that the
phonological awareness usuall stability is modified and
corrected, it discusses that this feature has a permanent and
continuous effect on reading acquisition and ability throughout
the course of life. Specially, children and adults with reading
disorders often display permanent problems in the assignments
of phonological awareness under both natural development and
corrective conditions (Bird et al., 1995; Fawcett & Nicolson,
1995). As an example, students with a previous history of
specific reading disability who could read according to their age
and educational level displayed defects in their ability to
successfully manipulate the sounds as compared with a control
group with no reading specific disability. (Wilson & Lesaux,
2001). These phonetic defects interestingly manifest themselves
more in adults in new phonetic situations such as spelling or
reading pseudowords or in the assignments which involve
decision making on vocabulary (Bruck, 1992). These findings
suggest that, though adults have developed corrective strategies
to establish relations with their acquired vocabulary, they have
yet problems in the underlying phonetic processing. This should
be considered that phonological awareness is significantly
hereditarily specified with a mean value of ~ 45% (Grigorenko,
2004).

Phonological awareness skills thus maintain a significant
source of individual differences in the course of life. 15%-20%
of specific reading disabled children have problems in either
phonological awareness or quick naming, and ~60% of them
simultaneously suffer from defects (Naples, Chang et al., 2009).
Studies suggest that normal and dyslexic children display the
most differences in phonetic representations (Meyler &
Breznitz,2005). These children less properly discriminate
between phonemically contrastive pairs compared with the
control group(Bogliotti, Serniclaes et al., 2008).

Many studies have stressed the necessity of phonological
awareness for reading acquisition and have reckoned
developmental dyslexia a basic defect in phonology. A sign of
this defect is an insensible impairment in speech understanding.
Individuals with dyslexia do not properly pay attention to text
dependent variables which a verbal message usually contains
(Blomert, Mitterer & Paffen, 2004). The proof to the effect of
phonology on dyslexia is obtained from studies which determine
that on-time teaching of phonology enhances the power of
words reading(Bryant & Bradley, 1985; Cunningham, 1990;
Elbro et al, 1996; Olofson & Landberg,1985; Schneider et al,
1997). Puolakanaho, Aro & Eklund express that the knowledge
of letters and phonological awareness are 2 indices which
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determine above 80% the individual risk for
(Puoloakanaho, Aro and Eklund, 2007).

Due to the importance of phonological awareness, the plan
of phonological educational intervention stresses the
enhancement of this ability and this method has been proved to
have positively influenced students' ability of spelling (Castro,
2006). In the study of Joshi(2002), the experimental group who
had received training in the phonological educational
intervention method obtained statistically significant results in
phonological awareness, decoding and comprehension(Joshi,
Dahlgren & Gooden ,2002). By inference from the above
mentioned subject, this question is thus raised that whether or
not phonological educational intervention influences the reading
performance of students with developmental dyslexia.

Method

The research method is methodologically of the
experimental type, because the researcher searches for the effect
of the independent variable of phonological educational
intervention on the reading performance of students with
developmental dyslexia. From experimental schemes, the
pretest-posttest scheme has been used for this purpose.

Pretest-posttest scheme with a control group
Experimental group (E) R 01 X 02
Control group (C) R 03 - 04

Statistical universe: All the 3™ grade elementary public
schools female dyslexic students in Isfahan City in the 2009-
2010 academic year have formed the research statistical
universe.

Sample and sampling method: A multistep sampling
method was used in this research as follows:

Sampling was performed in 3 steps from educational
regions, schools and classes as sampling units. In order to select
dyslexic students, teachers busy teaching in the 3" grade were
initially referred to for selecting suspected dyslexic students.
Considering the research admission criteria, 16 students were
then randomly selected out of ~ 50 dyslexic students and were
randomly divided into 2 control and experimental groups.
Research admission criteria for dyslexic students were:

1. Teacher's report on the students' performance and
introduction of students disabled to read.

2. Review of the students' grade sheets and records.

3. Performance of Rion's intelligence test to review the dyslexic
students' mental ability regarding the fact that those students
should, by definition, enjoy medium and higher intelligence.

4. Study of their life conditions for information on their health
state in relation to sense, brain and nerves aspects and
nonexistence of chronic diseases using check lists.

5. Study of the individuals' psychological state for information
on their mental health and their not suffering from intense
emotional & behavioral disorders.

Measuring instruments

1.List of dyslexia symptoms: The dyslexia symptoms form,
adapted from Bazrafshan(1997), was used to diagnose dyslexic
children. The form includes 15 yes/no items filled in by the
researcher when the student reads the text. If, in the form, 5 yes
items are ticked for a student, she will be suspected to have
dyslexia. For more precise assessment, next steps are followed.
Students, who based on this form, showed no problems in
reading, will be considered as normal. Otherwise, they will be
diagnosed as dyslexic.

2.The 3" grade reading test: This test has been designed to
provide information on specific reading skills , measures skills
which are in direct relation with class-room training and has
been prepared based on the "equal" assessment form and

dyslexia
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validated by Badiean (1996). Its reliability for the 3™ grade
elementary students has been assessed at 0.92 which covers the
most common problems faced by students in reading programs,
prepared to measure any group of such problems.

3. Interview with teachers to initially screen children with
reading problems, performed by researchers.

4.Rion's intelligence test (children's color form): This test was
made in 1938 by Penrose and Rion and contains 60 pictorial
items.

5.Demographic questionnaire: This is a researcher-made
questionnaire and contains the following items: parents' age,
profession and education, number of the household, father's
income, and prominent physical problems in the family.

Research conduction method: The scheme in question is of
the experimental type. In order to gather the required
information and data, the following steps have thus been
designed and taken:

1. Selection of the sample group from the students considering
the sampling method and research admission criteria.

2.Division of the sample group into 2 experimental and control
groups.

3.Conduction of reading tests on both groups to gather
information to study reading performance as a pretest.

4. Application of the independent variable which is, in this
research, the program of phonological educational intervention
based on the phonetic learning method of "Gilingham &
Stilman". Having been designed for 6-year age groups up to the
end of secondary school, this method stresses the ability of
auditory recognition and motor and tactile senses (Hammil &
Bartel, 2004; Chalfant & Kirk, 1984). Having been designed
based on the educational context of the Let's Read and Write
books based on "Gilingham & Stilman" phonetic learning
method, the phonological educational intervention program was
performed for 10 sessions (2 sessions a week) on the
experimental group. The control group received no intervention.
5.Conduction of reading tests on both groups to gather
information to study the reading performance as a posttest.

Data analysis method: Data were analyzed using the SPSS
software. For data descriptive analysis, mean, median, SD and
coefficient of correlation, and at the inferential statistics level,
ANOVA, were used.

Results
Table 1: Descriptive indices obtained in relation to the
reading performance in terms of the groups

Groups Steps Mean SD Min Score Max Score
Pretest 33 15134 13 42
Experimental
Posttest 72373 11426 30 86
Pretest 33 6.045 20 45
Control
Posttest 39 7.030 30 30

Table 1 lists children's reading ability dependent variable
central tendency descriptive indices based on the reading test in
terms of the groups and steps. The scores have been presented
on the reading test based on the testees' correct responses. The
3" grade experimental group testees' correct responses mean
significant increase from 33 in the pretest step to 72.375 in the
posttest thus suggests the phonological educational
intervention's effectiveness.

Levin's test results are presented in Table 2 to measure the
hypothesis of variances equality for all the research variables in
grade 3.
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Table 2: Levin's test to measure the hypothesis of variances
equality for all the research variables.
Sizp Levmsstatstic Depeeoffresdom]  Deze: of freedom?

Reszanchvanable Sizificance level

Readmzpaformance Pesttest 1030 i 14 0323

As observed, there is not a significant difference between the
groups variances in any of the variables. All the variances
equality has thus been observed for all the variables and
parametric tests can be used for data analysis.

The ANOVA results on the effect of phonological
educational intervention on the 3 grade students’ reading ability
level are listed in Table 3.

Table 3: ANOVA results on the effect of phonological

educational intervention on the 3™ grade students’ reading

ability level
Sum of mean Degree Coefficen:  Significance Effect  Statistical
Variables Mzan
of freedom F fevd magnilude power
Pretest 1079.779 77943 0.001 0764 ]
Group 3 4455363 620 0.001 0.884
Membership 3

As Table 3 shows, phonological educational intervention
has influenced the 3™ grade dyslexic students' reading ability
level, the difference being significant (P<0.001). Group
membership justifies 0.88% of variations relevant to the students
reading ability in the posttest step (P<0.001). Statistical power 1
shows that the sample size has been sufficient to test this
hypothesis. The research hypothesis indicating the effectiveness
of phonological educational intervention on the 3™ grade
dyslexic students reading ability is thus approved.

Discussion and conclusion

Aiming to study the level of the effect of phonological
educational intervention on the 3™ grade dyslexic elementary
female students' reading performance, this research was
conducted. Results showed that there is a significant difference
between the 3" grade experimental & control groups (P<0.001).
That is, in terms of data from the reading test in the posttest step
and relevant comparison with the reading pretest, the reading
ability level of the testees under training has increased while
such an increase is not observed in the control group. Regarding
the level of effect of 0.88 in this class, it can be concluded that
phonological educational intervention has significantly
increased the testees' reading ability level. In the survey of the
research hypothesis, statistical power 1 is indicative of the
sample sufficient size to conclude on the hypothesis
confirmation or rejection.

Evidences and documents suggest that insufficient fluency
in words recognition is, in most cases, due to more basic defects
in alphabetical enciphering, and this fact is in effect the major
cause of learning acquisition problems (Vellution, Fletcher et
al.,2004). One of the most important hypotheses on the cause of
dyslexia is the "hypothesis of defect in phonological awareness"
(Ahmadpanah & Pacadanaya,2007; and Ashtari & Shirazi,
2004). Phonological awareness development and growth and the
reading performance have a mutual relation with each other and
the growth rate of either of them can predict that of the other one
(Lerkkanen, Puttonen, Aunola et al.,2004).

Regarding this hypothesis, the most basic effect of
phonological educational intervention is the dyslexic students'
phonological awareness increase and many researches have
reckoned phonological awareness increase-based trainings
effective on decreasing the reading disability (Bryant & Bradley,
1985; Cunnigham, 1993; Elbro et al. 1996; Olofson and
Landberg, 1985; Schneider et al., 1997).
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The findings of this research is consistent with those of
researches by Zarbakhsh (1999) and Kakaee (2003) in Iran, and
by Castro(2006), Joshi, Dahlgren & Gooden(2002) and
Torgesen, Alexander & Wagner(2001).

Regarding the results of this research, phonological
educational intervention can be said, as a proper method to
apply to dyslexic children, to be interesting and applicable. After
participating in phonological educational classes, the testees felt
an optimization in their reading ability. The conduction of the
research only on the female sex, because of the researcher's time
shortage for sampling from both sexes, is one of the limitations
of this research. Let's hope for dealing with it in the future.
Conclusion

This article aimed to examine the effects of phonological
educational intervention on reading performance of students
with developmental dyslexia. The results of this study proved
that there are significant differences between control and
experimental group (P<0.001). This means that based on the
collected data from reading test in the posttest and the results of
reading test in pretest stage, students’ reading abilities increased
significantly. But this is not observed in control group. With
respect to the amount of effect on this group (88%), it is
concluded that phonological educational intervention influences
reading performance of students with developmental dyslexia
significantly. In analyzing the research hypothesis, the statistical
power demonstrated that the sample size was sufficient to
conclude results.

Other evidences illustrated that insufficient easiness in
identifying vocabularies are derived from the most basic
alphabetic decoding defections in most cases. Indeed, this issue
is the main reason of reading problems in most cases (Vellution
and et al., 2004). One of the important hypotheses about reasons
of dyslexia is “detection in phonological awareness”
(Ahmadpanah and et al., 2007; Vashtari and et al., 2004). There
are significant interrelationships between growth and revolution
of phonological awareness with reading performance. Therefore,
the amount of each variable’s growth could predict another’s
growth (Lerkkanen, Puttonen, & Aunola, 2004). With respect to
the results, the main effect of phonological educational
intervention on reading performance is increased phonological
awareness of students with developmental dyslexia. There are
different studies that considered learning in terms of
phonological awareness as an effective method to decrease
reading disabilities (Brayant and et al., 1985; cunnighum, 1990;
Alber and et al., 1996; Schenider and et al., 1997). The results of
this study are supported by Zarbakhsh (1999), Kakaei (2003),
Kastro (2006), Joushi and et al. (2002), Torgesen, Alexander, &
Wagner (2001).

Concerning the results of this study, it is concluded that
phonological educational intervention influences reading
performance of developmental dyslexic students. Therefore,
phonological educational intervention should attend as an
appropriate method in terms of reading performance of
developmental dyslexic students. The respondents’ perceptions
were improved significantly after attending these phonological
educational intervention plans sessions. This study has one
limitation; it is only conducted on female students. Therefore it
is suggested for future researchers and authors to conduct this
study for male and female students simultaneously.
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