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ABSTRACT

The main aim of this research is evaluate and compeethods of meta-cognition teaching & teachin§raf motor
skills on reading functions of male dyslexia studert 3' grade of elementary schools, Ab-e-Yek City. Rebear
plan is experimental and with pre/after tests tygth two test groups and one control group. Theysaton of this
research includes all male dyslexia students"ag@de of elementary school through academic y€ai222013 at
Ab-e-Yek city. Research sample includes 45 dystnidents who were elected on random basis andceglin
test & control groups. The applied tools includer&ai Nouri & Moradi (NAMA) dyslexia and reading tesnd
also Children’s Wechsler Intelligence test. Upoplagement of both groups testing factors, one grmgeived
meta-cognition teachings for 8 sessions of 1-hdbe other group received fine motor skills teacHimg8 sessions
of 1-hour while there was not any interfere in ¢ohgroup. Upon the end of interfere, all three gps performed
reading & dyslexia test. The statistical methodGafvariance analysis and also Bonferoni Post Hod tesre
applied for data analysis. According to the reshtith methods of meta-cognition & fine motor skillsre effective
in betterment of reading in dyslexia students. Fiammong both mentioned methods, meta-cognition iegalias
more effective on reading function of dyslexia stud as well.

Key words: Dyslexia, Meta-cognition teaching, Fine motorliskieaching, Karami Nouri & Moradi (NAMA)
dyslexia and reading test

INTRODUCTION

The learning disorders are one of the most commadrchallenging issues related to the process oédineation. In
this regard, one of these dysfunctions is subjetteélde reading disability or dyslexia. AccordimgBritish Dyslexia
Association, dyslexia is subjected to a one pdgicproblem at learning including a one or moreibasoblem in
background of reading, spelling, language and mgitj16]. Dyslexia, spelling problems, spelling weskills,
problem in memory are the other problems of thisfakyction [23]. The most fundamental tool for stuiseis
learning and the hugest part of information andnlieg happens through reading skill [11]. Having tibility of
reading is an essential pre-requisite of many lesq481]. Some researchers believe that more than 26
educational drop off is originated from the dystek primary students. Shafiee et al (2010) repoit@% of the
dyslexia occurrence. Also, in the whole languagésut 5% of students are with dyslexia in the wtld]. Ritern
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(2007) believes that every three child with dysdexiwo ones has aggressive, opposition, solitudiesasondary
urination incontinence and insomnia disorders; ,alsey have low self-esteem, anxiety and depressiento the
lack of progression at learning [22]. In the othemnd, studies have shown that if these dyslexidesiis get
recognized at early years of the school time afelned to therapeutically centers, about 85% o$e¢hsgtudents can
be reached to the norm level; in addition, the latkecognition of these students can make deqpefiem in

these low ages students; hence, the diagnosis rgphgsis of these students is very crucial issuetife whole

related students timely [29]. Researchers havedatiany different reasons for dyslexia as following

Dyslexia students have many various problems. Batio et al (1992) found that the dyslexia is cagréong with
visual perception and motor skills as well as nigical problems related together. Reid (2009) &lstieves that
dyslexia people have some problematic issues imstesf motor skills, memory, cognitive and meta-dtige
subjects; one of these common issues is subjeatdgstexia students’ inefficacy of the meta-cogmitapproaches.
Today, the importance of the meta-cognition prodssacceptable in high level of learning and prabolving
issues [36]. Flavell (1988) as a pioneer of mefgndore issues defines the related process asWoilp

The meta-cognition points to the processes aboutsidering people’s knowledge as well as cognitive
achievements; for example, | do based on meta-tiegraffairs; if | find that | have problems in kéng the word
“A” more than “B”, | will face with difficulty; if | feel that | have to review the word “S” befe accepting it as a
reality, | will check it out again.

The meta-cognition points to any activity of knodge organizing the related processes. Flavell lefinet the
meta-cognition as a process of adjusting and régglany aspects of the cognitive approaches. Altiogrto
Flavell, this process has been defined as the omgaition due to its root meaning about the cognitand
recognition subjects. Panoura and Philip (2007} dlsfine the meta-cognition as a process that petbhyhk of
themselves developing and expanding approachest aheir problem-solving issues. These approaches ar
targeted-base being provoked and motivated conslgioand increasing students’ struggles in this mbga
Pennington (2009) believes that students with legrdisability have considerable problems than thgattudents
in relation to cognitive and meta-cognitive skilis.the other hand, researchers have found tltla¢ ieta-cognition
level of the students gets recovered, the perfocenar the learning will also become better [4]abidition to this,
dyslexia students have some other problems in mskils. Some researchers believe that more tha& 80
dyslexia students are with these terrible motobfenms [3]. One of these motor skills is relatedhe fine motor
skills relating to those skills that they can bevew by the motion of small muscles and sensoryngements
particularly in eyes and hands [4]. The ability @fe motions assists to the reading skill amongestisd The
unusual movement of eye is also eminent duringingadto the dyslexia students [1]. They show s@rablems at
their visual system referring to their eye instifipifixation particularly in the left hemisphereefice, they have
weak visual concentration. To-eyes instability ansual instable perception of dyslexia people mékem to
observe the letters complex [36]. The fine movemaémtchildren lead to increase their handy skillsese handy
skills are related to the rapid transformationrdbrmation between the brain cortex and neck spinde providing
the connections between channels of informatiorwal. Fulfilling these fine movements also depend the
cerebellum function and circumferential nerves [@];the other hand, there are certain observatioou@the
importance of cerebellum in the language [1] repméag the significant role of the cerebellum imadang skills.
Even it has been shown that patients having cdrebdtauma indicate symptoms of deficiency in atitem active
memory and dyslexia. The hypothesis of cerebellficetncy is at biologically level being represeatile in
cognitive level [5], Various studies [12] have erapized on the role of the fine movements importaimce
developing the process of learning and increasheg gower and ability of learners and considering liigh
potential attention towards the movement skills $apporting the learning process. There have baggested
many different methods for treating and curingdlgslexia. However, there have been few studies dottas field
unfortunately. In addition, carried out studies éaddeen pointed to the students’ dysfunction at eratttics and or
healthy people with learning disorders happeningldtages. Also, there have been few studies Idfiln relation
to training of motor skills in Iran. In the presesttidy, the test of reading and dyslexia of KarBli@iuri and Moradi
has been applied in this regard. This test hasatiigntage than other similar studies in countay ithcan evaluate
about 10 fields of the students’ reading skill; éenit makes the researcher to evaluate and compare
effectiveness of the interventions in these varifielsls. In the other hand, due to the complexityhe man and
different diversities represented about the mankiinel methods about the viewpoints have fundameiiffakences
together and the determination of these superinatieutically and educational methods is becormngeasingly
important in this regard. According to what statis main aim of the present study is to evaluatt@mpare the
effectiveness of the different educational methiodelation to the meta-cognition affairs and theefmotor skills
on different circumferential performance among etid’ dyslexia of third grade primary school. Ire thresent
study, the following hypotheses have been repredent
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1-The scores of reading various environments amardpsts with dyslexia under training of meta-cogeitaffairs
are increased in compare to the control group.

2-The scores of various reading environments of dyeslstudents under the fine motor skills are inseehin
compare to the control group.

3-There is a difference between the scores of diftereading environments of dyslexia students arditte motor
skills.

MATERIALS AND METHODS

The present study is of an applied type. The rebgalanning is an experimental and of pre and fes$talong with
control group. The statistical community of thedstus including the whole dyslexia students of dhgrade at
primary school during 2012-2013 in Abyek City inding 45 students at the same grade. The sampihe aésearch
is also 45 students of third grade of primary sthdbese were also selected as accidental amongtukents of
Abyek City that they have received test of dysleaia diagnostic criteria of the US Psychology tnstin. It

should be mentioned that Wexler intelligence teas vulfilled to diagnose the lack of mental retaima of the

whole students and only students with moderatdliggace level (higher 90) were considered as dyalpeople.
After accidental selection of the subjects, theyensubstituted for experimental and control groeggally. Then,
one of these experimental groups was become uhdemeéta-cognitive trainings in 8 sessions for 6Qutas. In

another experimental group, training of fine matkitls was achieved in 8 sessions for 60 minuteil&\ih control

group, no any interventions carried out. The theutipally sessions were achieved one session ate&.vt must be
mentioned that the carried out interventions byaesher were fulfilled at schools. In addition be familiarity of

parents to this intervention and tending them gisastudents, a session was completed with mothehss regard.
Meanwhile, they were asked to cooperate with thiimate struggle in completing the related tasksraevery

treatment session as written.

After the completion of the sessions for both gowb experimental and control, the pre and podk tegre
achieved for both related groups by the same relsearThe obtained results were analyzed by theotiS#SS18
software and multi variance analysis statisticalhoe as well as follow-up and Boneferroni testthis regard.

Research tools:

1- Reading test and pseudo-dyslexia:

This test as been normed by Karami Nouri and Mof2@5) for girl students of*ito 5" grades of mono-language
primary school and bi-language students of Sanahalijiz including 10 minor tests. The whole alplo&ficient
of the test is 0.82. [20].

2-Amended scale of WISC-R:

The amended intelligence scale of Wexler includesub-tests, 6 verbal tests and 6 non-verbal (pedcsub-tests.
This scale has been normed by Shahim in 2006 08 people sample [33]. The validity of the retggttest is
0.094.44 (moderate 0.73) to its description 0.4Q.98 (0.69) were reported in this regard. Thelslity of the test
using score correlation of the practical part inxd#escale for primary school children was 0.74aitetd [33]. The
independent variable of the present study was stdgjeto the training of meta-cognitive and fine ancgkills that
its impact on the dependent variable regarding itierént environmental scores in reading of boydstis of
dyslexia students were evaluated potentially. Téngables of gender, intelligence and educationatigrwere also
controlled.

RESULTS

The multi variable covariance analysis was appitedvaluate the differences between both groupsiinscales of
reading in pre-test and post test for control grofipcording to the normalization of the data dmttion, the
assimilation and homogeneity of the variances angigances of the groups are related to the mapotmeses of
the multi variable covariance analysis before adhige the covariance analysis test that in this c&smirnov-

Kolmograph test was also used for assessing theaiity of the data distribution and M-Box Test, ality of

covariance matrices as well as Leven'’s test of lgguaf error variance for studying the equalitysamption of the
covariance; the obtained results represent thaktheas required a necessary conditions for conmgethe

covariance analysis test.
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Table 1: results of covariance analysis and totalifferences of the groups in post test of dependewariables

Variable / indicators|  Critical statistics  Statistialue | Fratio] Hypotheses df Error df P
Pillai 1.595 9.64 20 48 0.001L

Group Wilkis 0.012 18.64 20 46 0.001
Hotelling 30.967 34.06 20 44 0.001

The data of the above mentioned table indicate ékiaty three indices of the test criteria have b&gnificant in
relation to the differences of the groups and thafiables. This subject represents that these tipreups have got
significant difference at least in a one variable.

Table 2: results of covariance analysis of variabgedifference among groups

Dependent variable Sum square Df Mean square F  le@
Reading words 1765.1 2 882.05 77.58 0.001
Sequences of words 595.9 4 297.98 6338 0.0p1
Rhyme 106.1 2 53.05 22.79 0.001
Naming picture 7 2 3.5 3.45 0.044
Understanding the text 183.3 p 91.65 5666 0.001
Remove sounds 45.3 2 22.66 6.97 0.006
Reading non words 56.4 Y. 28.19 19.p6 0.001
Signs letters 23.51 2 117.57 42.83 0.0011
Signs category 35.155 2 17.58 3.164 0.06

The results of multi covariance analysis show thatgroups except the sub-scale of the symptom bigwéficant
difference together. In the present study, Boneférfollow-up test has been applied to specify dlegails of the
differences and pair comparison. The results af st have been given in table 3.

Table 3: pair comparison of groups in pre test of gslexia

Variable Reference group comparison grdup MeanmloCriteria group|  Sig leve
_ Meta cognition Fine motor skills 3.61 1.34 0.034
Reading words Control 15.54 1.32 0.001
Fine motor skills| Control 11.93 1.31 0.001
Meta cognition Fine motor skills 1.20 0.86 0.518
Sequences of words Control 8.71 0.85 0.001
Fine motor skills| Control 7.50 0.84 0.001
Meta cognition Fine motor skills -1.18 0.61 0.182
Rhyme Control 2.70 0.59 0.001
Fine motor skills| Control 3.88 0.59 0.001
_ . Meta cognition Fine motor skills -1.03 0.40 0.046
Naming pictures Control -0.31 0.39 1
Fine motor skills| Control 0.71 0.39 0.232
. Meta cognition Fine motor skills 1.53 0.51 0.015
Understanding text Control 5.11 0.5 0.001
Fine motor skills| Control 3.58 0.49 0.001]
. Meta cognition Fine motor skills 0.68 0.77 1
Understanding word Control 2.52 0.75 0.006
Fine motor skills| Control 1.84 0.75 0.059
. Meta cognition Fine motor skills 2.03 0.48 0.001
Remove voices Control 2.87 0.47 0.001
Fine motor skills| Control 0.84 0.47 0.25
_ Meta cognition Fine motor skills 4.1 0.87 0.001
Reading non words Control 9.33 0.85 0.001
Fine motor skills| Control 5.24 0.85 0.001]
_ Meta cognition Fine motor skills 3.52 0.66 0.001
Sign letters Control 5.97 0.65 0.001
Fine motor skills| Control 2.45 0.65 0.002

The obtained results of the table will be the stoflyesearch hypotheses. According to the mentiogredits, we
like to carry out the research hypotheses now.

Research first hypothesis:

The environmental scores of dyslexia students’inrgadnder meta-cognitive trainings are higher tbantrol group.
The results of the research showed that meta-degnitinings lead to the increase of dyslexia etugl function in
pre-test than control group. For the reason, theafoegnition interventions in the sub-scale of regdvords, chain
of statements, rhyme, text comprehension, elimomatf sounds, reading non-words and letters signsery
effective and there is a significant differencevimdn the function of subjects with meta-cognitigri@tion and
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control group in the sub-scales with 99% confidelesel and the function of the meta-cognitive ediacais better
in this case. The meta-cognitive interventions camake recovery only in both sub-scales of calfigures and
process sign of dyslexia students; hence, it catobeluded that the research hypothesis has be#inmed in this
regard.

Research second hypothesis:

The scores of dyslexia students with differentdelinder fine motor skills are higher than conggmup. The
results of the second hypothesis showed that trginf the fine motor skills lead to the increasedgtlexia
students’ performance in different fields of readiwords, chain of words, rhyme, comprehension, ireadon-
words and letter sign so that the performance @fsthbjects in the related sub-scales has beeragextenith 99%
confidence level in compare to control group. la Hub-scale of reading words, the group of fineamskills has
been increased but its significance level was abthR4% in this case. For the reason, this degrasticonsidered
as significant. Also, training of the fine motoiilkkin the fields of calling name, eliminating sals and process of
sign is not also effective; hence, it can be caetlfrom the obtained results that the second hgsig is also
confirmed in this regard. And the fine motor skhisve been led to the recovery of dyslexia studémstion.

Research third hypothesis:

There is difference between the scores of dysletxidents’ reading fields under training of metaritige methods
and fine moor skills. The results obtained fronfetiént researchers showed that generally interwestbased on
meta-cognitive skills are effective than the finetar skills training. Because, dyslexia studentdeurtraining of
meta-cognitive skills have better function in comgto the group of the fine motor skills in theateld sub-scales of
reading words and so forth. Thus, these grouppeénce in pre-test is better than the group & fivotor skills
while the group of fine motor skills have bettendtion in the field of calling pictures than the tarxeognition
group. Hence, the hypothesis of the research has benfirmed due to the effectiveness of two methiodthis
regard.

DISCUSSION AND CONCLUSION

Different studies such as Flavell 1988, Garner 1@®mbo 1994 and Pennington 2009 have shown thdests
with disability in learning and totally studentstisut suitable educational progression never Idaomt to learn; in
fact, they are out of meta-cognitive approaches amednot able to challenge in learning process/elgti In the
other hand, the meta-cognitive approaches are abérland learnable. The results of the preseny sthdwed that
the meta-cognitive trainings can increase the pednce of dyslexia students in different fieldgedding. Among
the under-study sub-scales, the reading words anduords reading, chain of words, sign of letted afiminating
sounds have fairly common sides together. The magaitive interventions can recover the conscioupemple
supervising themselves as well. These may incrdase task-based achievements in this case. Theyalsp get
familiar and accept their mistakes potentially thie other hand, one of the most essential andtafetactors of
learning is subjected to the attention concentnatstudents with enough familiarity with these e¢ohling methods
can have better function in the related fields fé&#nt researchers [17] believed that the ultintatget is reading
comprehension. Reading words is one of the most Ipas-requisites of the reading comprehension tesice, as
long as students have reading words problems itatagxpect that they can understand the writtenprehensions.
So, it can expect that the recovery of reading vatnitity can automatically lead to the recoverydgélexia students
reading affairs. In the other hand, the approadameth-cognitive training using approaches suclestssupervision,
training questioning and self-ego, self-regulagyd bilateral method as well as the determinatibmeading
purposes can lead to the recovery of studentsimgambmprehension. In the sub-scale of callingysittraining of
meta-cognition issues has not significant diffeegrtbe most interesting point is that among thneigs of under-
study, the best function is subjected to postdestrol group. The evaluation of the mean dysletislents in post
test indicated that the scores of meta-cognitiamings are 37.7, the fine motor skills group 3&8 control group
is 37.7; due to the highest score in calling piettast with 40 pictures, it can be stated that shis-scale does not
have a relationship with students’ reading pratiticin other words, dyslexia students basicallyrdis have weak
performance in this sub-scale. Other researche} ¢afied out similar studies in the field of thack of
effectiveness of the related interventions at #déng picture sub-scale. This finding is coincitievith the findings
of Gheisari (2010) and Heidari et al (2012); thefgrenance of students in this test sub-scale has loeiginated
from facing the stimulants and environmental exgeres that these do not have any connections tonéia-
cognition method. Now, the comparison of the presamy results represent that some parts of tha-gegnition
trainings can influence on the dyslexia studergading performance. Along with studying other stsdn this field
we will have following terms:

Yaghoubi and Ahadi (2004) found that training oftaseognition approaches can lead to the recoveysiexia
students’ reading affairs. Dehghani et al (200%p ahowed that training of meta-cognitive approadbad to the
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healing of dyslexia students’ reading issues. Magidal (2010) also found that training leads te tecovery of
dyslexia students itself. Malone et al (1992) fothdt training the process of summarizing and idfilation is
influential on the function of dyslexia studentsatning. Digoret (2001) found that the meta-cognitias a positive
correlation with students’ educational functionn§2009) also reached to this conclusion that tle¢arsognitive
approaches have impacts on students’ comprehenidmadia et al (2012) also found that the meta-itivgn
approaches, self-training can be effective on redog students’ performance and reducing theirssti@ this
regard. Other results of the present study ardecblto the training of fine motor skills recoveritige dyslexia
students’ function in the whole fields of readingcept sub-scale of calling the picture, eliminatisgunds,
understanding words and process sign. In ordeepcesent the obtained results, it should be mesdidhat based
on various studies, dyslexia students face withcagfcies in motor skills and the related fieldg. [Rifferent
researchers such as Getman, Barsch, Kepart anétPiatieved that motor skills are the origin of asthskills
leading to the recovery of mental superior ab#ifig]. There is a lobe in the brain conducting ld#aning process;
indeed, this lobe is subjected to the cerebrumipdpgs essential role in this case. Hence, the maotd learning
have bilateral reaction together forever [19]. Tdwlay and interruption in the brain’s maturity lsath the
destruction among students’ learning process. kamele, studies have shown that the lack of bradtunty is
effective in the attention deficiency [27]. Manydiigxia students have problems in the field of #tben The
process of attention is one of the most crucialessities of the brain superior actions. It is ofiehe most
manifested aspects of the cognitive structure ptayn the structure of the intelligence, memory gedceptions
[5]. Therefore, any deficiencies make the prodesgructed; since the motor skills recover therbfiainction, it can
also increase the performance of the whole studentssering the process of learning in this regardaddition to
this, the study of dyslexia students shows thatrtiaén part of their problems is subjected to theual issues
including mistakes such as eliminating and addettets, displacement of the letters, losing thedinAlso, the
existence of some problems in visual perceptiongig common problem among these students [29]aBexz they
have some problems in fixing their two-eyes in ttése; in the other hand, fulfilling continuous aatyet-based
issues related to the fine motor skills can rentbved problems in this regard. Along this, spegiactices can help
them to eliminate any destructive affairs regardimm their problems [34]. According to the imparta of the
visual and eye arrangement issues, it is statddttibae can be more effective in the whole subescas pointed
before; in other words, if these students are bt 8 read the recent words in a context, it cabeoexpected the
ultimate target of semantic perception in this rdgas it mentioned before, in the other hand,réwular basis
fulfillment of these actions can assist on dyslestizdents’ recovery in terms of the memory potdgtign the sub-
scale of the word perception, the subjects showeedmable function although the confidence leve$ whtained
94% and the differences were not significant iss tieigard. In the sub-scale of calling the pictthiese students also
showed significant difference than control group. dyslexia students had got suitable function Etpst and no
any relationship between the calling picture and #bility of word reading, the carried out theramally
interventions are not roughly effective in this aedy The results of Gheisari (2010) and Heidarale{2012)
researches have also represented the same subjeellaAnd again it can be stated that accordmnthe lack of
direct relationship of this sub-scale with the iiagdskill, it can be concluded that the sub-scdléhe process sign
and the calling picture are not effective in thise. The performance of dyslexia students undeirtbenotor skills
in the sub-scale of eliminating the sounds is mgticant and according to these interventionseblasn the fine
motor skills, the performance of students is naiugyh effective in this case. The results of thespne study are
coincident with Mirzakhani (1999), Karghar Shoorakial (2010); these studies showed that trainindye@ motor
skills is effective on the mathematic function afidents. Farid (2007) also found that the motocggtional
activities can lead to the increase of educatiaffairs. Mathis and Fax (1999) also found thatilluiy the motor
activities can be more effective in students’ ediocal progression. All these represent the eféectess of the
interventions based on the motor skills on theesttsl educational progression. In addition to ttis, results of the
studies showed that the meta-cognitive approaches more effectiveness on dyslexia students’ fonctio that
these dyslexia students received the interventiorompare to the fine motor skills in the sub-scaf reading
words, comprehension, eliminating sounds, readimgrwords and the letter sign functions while, thee fmotor
skills have only better function in the calling fpie sub-scale. In the representation of the abmeationed
findings, it can be stated that since the meta-itiogninterventions have direct relationship withetnavigation
training, it is specified that dyslexia students aot beneficent of this process. In fact, in thisthod, the indirect
method has been carried out in terms of the meuiaérior functions; therefore, it can be stated dir@ct training
of the navigations and approaches and reading iskdtventions is very effective in the recoverythé brain
function in compare to the indirect interventions.
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