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ABSTRACT
Article Info: : [IEERE The purpose of this study was to determine the effectiveness of cognitive rehabilitation on
Received: 06 Oct 2018 : information processing and academic performance of dyslexic students. This research was a quasi-exper-
Accepted: 08 May 2019 : imental clinical trial with a pre-test-post-test design with a control group. The research population con-

Available Online:01Jan2021  © sisted of all dyslexic students referring to the Omid Educational and Rehabilitation Center, Arak in 2017.
¢ [YIETEE The available sampling method was done and all students at the center participated in the

research, of whom 30 students were selected and randomly assigned to two experimental and control

groups. The research tools were Pham and Taylor educational performance test and Paced Auditory Se-

Keywords: Cognitive rial Addition Test (PASAT). The experimental group received 12 sessions of cognitive rehabilitation. The
rehabilitation, results were analyzed using the Multivariate Analysis of Covariance (MANCOVA).
Information EBME The results of MANCOVA showed that cognitive rehabilitation was effective in dyslexic students’
processing, Academic :  data processing (P<0.05), but it had no significant effect on their academic performance (P=0.05).
performance, Considering the cognitive rehabilitation problems of these children can be effective in expedit-
Students, Dyslexia © ingtheir learning.

Extended Abstract skills (Eunice Kennedy Shriver National Institute of

Child, 2020).

1. Introduction
Dyslexia is the most common learning disability and is

yslexia, also known as reading disorder, is observed in all parts of the world. The exact number of peo-
characterized by trouble with reading de- ple with dyslexia is unknown but it is estimated that at least
spite normal intelligence (National Insti- 5% and a maximum of 17% of the world population suffer
tute of Neurological Disorders and Stroke, from dyslexia. While dyslexia is diagnosed more often in
2019). In DSM -5, dyslexia has been re- men, it affects men and women equally (Umphred, Lazaro,
placed with the term “reading disorder”. Roller & Burton, 2013). Some believe that it is better to

Genetic or environmental factors may cause dyslexia (Pe-
terson, Pennington & Olson, 2013). it is diagnosed by a set
of tests assessing memory, spelling, vision, and reading

consider dyslexia as a different way of learning due to its
advantages and disadvantages (Schneps, 2015).

* Corresponding Author:

Ali Rahmani, PhD.

Address: Department of Psychology, Khomein Branch, Islamic Azad University, Khomein, Iran.
Tel: +98 (86) 46337801-7

E-mail: ali.rahmanil970@yahoo.com



http://jld.uma.ac.ir/?lang=en
http://orcid.org/0000-0003-1903-772X
http://orcid.org/0000-0003-0788-0744
http://orcid.org/0000-0002-6698-719X
http://orcid.org/0000-0002-4701-4958
https://doi.org/10.32598/JLD.10.2.2
http://jld.uma.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/JLD.10.2.2
http://jld.uma.ac.ir/?lang=en
https://en.wikipedia.org/wiki/Reading_(process)
https://en.wikipedia.org/wiki/Intelligence

Winter 2021. Vol 10. Issue 2

Impaired information processing speed is a key flaw in
dyslexia. Patients with information processing defects face
problems at all stages, including automated processing,
conscious processing, and motor programming (Kujala,
Portin, Revonsuo & Ruutiainen, 1994).

Dyslexia can also affect the academic performance of dys-
lexic children. Academic performance can be considered as
observable and measurable behavior of a student in a par-
ticular situation. In social studies, students’ academic perfor-
mance includes the scores they obtain at each specific time
of the teacher-made test. Therefore, academic performance
can be considered as the observed behavior or expectation of
success to achieve a specific educational goal (Yusuf, 2002).

In recent decades, the main treatments focusing on bio-
logics and the use of various drugs are psychosocial inter-
ventions. Also, a great deal of interest has been shown in
non-pharmacological interventions, which include a com-
bination of psychotherapy, environment therapy, family
learning groups, patient education programs, and cognitive
interventions (Manzine & Pavarini, 2009).

Cognitive rehabilitation is a unique approach to help peo-
ple with cognitive disorders and their families. The main
goal of this program is to make family members and pa-
tients able to live together and cope with their problems and
overcome cognitive deficits and changes due to neurologi-
cal damage (Avila & Miotto, 2002). Therefore, the aim of
this study was to determine the effectiveness of cognitive
rehabilitation on information processing and academic per-
formance of dyslexic students.

2. Methods

The present study is a quasi-experimental clinical trial
with a pre-test, post-test design with a control group. The
statistical population of the present study included all dys-
lexic students (124 people) referring to the Omid Educa-
tional and Rehabilitation Center, Arak in 2017, of whom
30 students were selected. Available sampling was done
selected cases were randomly assigned to the experimental
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and control groups. Lack of an acute mental and physical
disorder, taking the same drug at a specific dose, comple-
tion of the consent form, having literate parents were the
main inclusion criteria, and the lack of cooperation and
regular attendance at meetings were also the main exclu-
sion criteria. In the present study, two questionnaires were
used: Pham and Taylor Educational Performance Test and
Paced Auditory Serial Addition Test (PASAT).

3. Results

The two groups did not differ significantly in terms of
age, education, and gender. The reason for using covari-
ance analysis in this study was to increase the accuracy
and eliminate the effect of initial differences on depen-
dent variables. Table 1 shows the statistical indicators of
information processing and academic performance in the
experimental and control groups, separately in the pre-test
and post-test stages.

The results of Levene’s test showed variance homogene-
ity for information processing variable (F = 0.55 and P =
0.46); however, academic performance variable (F = 2.31
and P = 0.13) showed no variance homogeneity. Therefore,
the variance of the experimental and control groups for the
two variables was not significantly different and the as-
sumption of homogeneity of variance was confirmed and
Multivariate Analysis of Covariance (MANCOVA) was
used to determine the effect of cognitive rehabilitation on
improving information processing and academic perfor-
mance of dyslexic elementary students.

The results of Table 2 show that there was a significant
difference between the experimental and control groups in
terms of dependent variables (information processing and
academic performance) at the level of 0.001. Accordingly, it
can be stated that there was a significant difference between
the two groups in at least one of the dependent variables. In
general, the effectiveness of cognitive rehabilitation train-
ing was 0.85, and the statistical power was equal to 1.

Table 1. Statistical indicators of academic performance and information processing in the experimental and control groups

Experimental Control
Variables Statistical Indicators
Pre-test Post-test Pre-test Post-test
Information processing MeanSD 1228.93+79.62 895.80+ 61.79 1114.32+ 81.84 1145.66+ 76.77
Academic performance MeantSD 113.26+ 1.42 47.112+1.92 112.53+1.59 113.93£2.18
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Table 2. The results of MANCOVA and the average scores of students in academic performance and information processing

Title of Exam Values F Df Hypothesis Df Error Sig Effect Size  Statistical Power
Pillay test 0.85
Lambda Wilkes 0.14
30.06 4 21 0.001 0.85 1
The effect of hoteling 5.72
The largest root of Roy 5.72
Journal of

The results of Table 3 show that according to the results
of MANCOVA, the mean scores of students in information
processing (F=0.63 and P>0.01) and academic performance
(F=2.54 and P>0.01) were not significantly different in the
pre-test compared with post-test. Therefore, the research
hypothesis on the effect of cognitive rehabilitation training
on information processing was confirmed, but the effect of
cognitive rehabilitation training on academic performance
was not confirmed. In addition, according to the obtained
effect size, 75% of the difference between the two groups in
the post-test stage in terms of information processing vari-
able was related to the experimental intervention and the
statistical power was equal to 1.

4. Discussion and Conclusions

According to the results of MANCOVA on post-test scores
after adjusting for pre-test scores of information processing
showed that there was a significant difference between the
experimental and control groups in terms of information
processing. In other words, cognitive rehabilitation training
improved the information processing of the experimental
group, but cognitive rehabilitation did not affect academic
performance. The results of this study are consistent with
the findings of the study by Schuett, Heywood, Kentridge
and Zihl (2008) entitled “Insights from homeopathy dyslex-
ia on visual information processing, spatial-visual attention,
and eye movement control during reading”. The main fo-
cus of their study was the importance of visual information
processing in reading. Based on their results, the advanced
understanding of the hematopoietic bipolar disorder and its
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rehabilitation enhances our knowledge of normal reading
and basic neural mechanisms. The importance of bottom-
up and top-down attentional control has been reported. Re-
garding visual information processing and eye movements
in reading, they found that reading depends primarily on the
cortex-sub-cortex network, which integrates visual and at-
tention processes in text processing. This is consistent with
the findings of Ashley, Ashley and Kreber (2012), who in
their paper entitled “Improving Information Processing af-
ter Brain Injury: A Community-Based Rehabilitation Ap-
proach” showed that brain injury (TBI) leads to impaired
information processing. Because the primary, secondary,
and tertiary cortical areas are damaged. The subcortical
pathway also supports the flow of information into and
between cortical structures. Based on the findings, basic
information processing skills, such as attention, perceptual
processing, classification, and cognitive distance are con-
centrated in these areas and are often impaired after injury.
Higher-level cognitive processes, namely memory, reason-
ing, problem-solving, and other executive functions depend
on the integration of attention, perceptual processing, clas-
sification, and cognitive distance. The results of the present
study are consistent with the findings of Yarmohammadian,
Ghamarani and Seifi and Arfa (2015). The results of their
research showed that teaching cognitive strategies is effec-
tive in reading performance, information processing speed,
verbal memory, and visual memory of dyslexic chilren.
Accordingly, it can be concluded that teaching cognitive
Strategies to improve reading performance, information
processing speed, and verbal and visual memory can be an
effective therapeutic approach in dyslexic students.

Table 3. The results of MANCOVA indicating the effect of the intervention on the mean scores of information processing and academic

performance in students

The Dependent Variable  Source of Changes SS df MS F P Effect Size
Intergroup 346910.54 1 346910.54 70 0.01 0.75
Information processing Error 117878.23 2 4911.59
Academic Performance Intergroup 9.56 4 9.56 2.54
0.12 0.09
Error 90.30 1 3.76 0.63
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In conclusion, cognitive rehabilitation was effective in
improving the speed of information processing. The use of
cognitive intervention as a short-term and effective inter-
vention to improve the information processing system of
Iranian dyslexic children has been scientifically approved.
This intervention due to its attractiveness and ease can be an
economically viable method for effective cognitive educa-
tion in dyslexic children. This disorder has important impli-
cations for cognitive rehabilitation interventions in dyslexic
children. This method can be used as a suitable treatment
protocol along with other treatment methods, such as medi-
cation in centers for special learning disorders, and also
these programs can be formally taught at the level of educa-
tional and research institutions.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles are considered in this article. The
participants were informed about the purpose of the re-
search and its implementation stages. They were also as-
sured about the confidentiality of their information and
were free to leave the study whenever they wished, and if
desired, the research results would be available to them.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions
All authors equally contributed to preparing this article.
Conflicts of interest

The authors declared no conflict of interest.

Y\ Rahmani A, et al. Cognitive Rehabilitation Training on Information Processing and Academic Performance of Dyslexic. J Learn Disabil. 2021; 10(2):212-225.



http://jld.uma.ac.ir/?lang=en

This Page Intentionally Left Blank



Y o jlosds Ve 0598 .1¥A4 (yliuo)

, Sy

EAAIN

‘ ;M’ 939‘4"3.0

3900 15 a5 ySdos g W] 1510 51 Dgaed 39 58U oSy ylgT (i j90] _oriey 551

il gl (yfgs-Lus U

“53”13‘},»‘ \LS)Jf?O“" Y@lﬁ'@.’)s ‘ua'lob)ulc'

O‘)f“ ‘w c‘sa){..u‘ é‘)’." olKasls cw A", su"aLL.ﬁ‘j) 03)? A
otl ST e oDt 5T oS8l STy -y o suolicdilg o9, Y

2093 (Slosus U 390l A0l luames 8 Slos g cledbol i3l g g Sl ctise el (otde Bl gy Sl gy 5] o [ERE

.! é saflie el
WAV o0 VP il o o 10

AN Sl d )1 VA st iy o 5
1YAR oY el &y

Ohigaltits plas Jolds s dnalor9: 58 09,5l ¢y90 3l 903l st 25 b (ol (2o TS b (otalojlocs gty b,
09 WAF Jlos 53 STyl 500 el (6,050l 0529 S 0 b foT g D390l 55 50 4y 00iiS Anz yo lgs-Las U

9 Al aigas olgie ay 9l Al s 30T CS ) (gl 5 55 p0 gl i ded g 051 (o2 3 (5 T gl o, DY o lganls’
9545 98 (Sloas 3 Slos (y905f ol gy (sl fil i (3Rl J S 5 ialejl09,F 90 38 (ol (a3l g0 &4 Sls gl
855 |8 alid e bieel Cao duder 003l90 5 (talejl 09,5 09 (5 ki N3 (saisgaz ol 4 a5 yg05] “5"7 l.c)Uj “"‘L’:’
[
S (3185 2 AL sideslgs a5 ol )it 1Sl gl ol Julods (6 puianiz il lgoF y9031 3T osliunl b s ,:’”); »
APS e[+ 0) ol antlas T Jowames 8, Shoe (5 Jolin 3G Ll (PSe /+B) ol 50 faslus s o590l il o I5gal il
‘Ll

bl IS 5T (5,80l o 53 Wil oo 0alidly (IS 39S D g Sl 4 a5 NIRRT T E

My gswles  oUlss el dtiles oo MB aS" oS 339 dosi

EMSCtn oyl S g0 AiSUils Tlesl lgis 4y RS g0 Cass
4 b Joles Pyl 4 Mo ol 3l g dstwds aZuslgs s
VoV s (o Slansho) 35 s oy35ga]

Wil asme 5 (Se5 Jelge Wlgioe Jletlu )l cle

e ol (pln (VAW cogudyl 5 0988ty g i)
& M ol 3l yo el Plisl pl ol o 3Lt aoolgils 4o
alie OIS b g 33 0 7y Pdzrg3 0gaeS Jad iy DS
ol (718 cdls Lo Elunnso) el o]y sl oyl
LS (S0 ] S a0 JLS 5 0 Wil e s
(o3 9 (Slow i somlillgs e ca 5) 09 9,8 Jie Jlg3 b 530
Olal cabibl> (glayges] 5 (lacgome Jawgs Jlglos )i .(1FAN

4. Alexia
Attention Defecit Hyperactivity Disorder

5.
Bl cooeerennnnnnnnnnnsanaaniereeeeeetaereesesresssssessnsaeseeteteietttetetetetetareraaaasaaaeeaeaetasaaaas

b Gisn gz b ol o IS L sl
 Gailez Pz sl b Slgsle s DSM-5 ,5.(Y+ A
Cod Cglise gbraz o jo calizes ol bl .l sals (3Kl
RO TP FET PR TIICH L SRIRCI PO e g JEX T R
)\)» cCJLo.lS C)S.n;’s & Ods‘? sC)Lo.lS Jé.é.lS )é Jin:uﬁ 2)“
L ol plfin bl Laals 23 o SldS €l oo,
«odls ‘-J.A &:)L.M.ul§.4) ‘>5":‘(5‘° o‘.b|3> d.zui ‘S)Q 9 i-\d-lJ ‘5“.\..0
Sgdco T dusyie 48 lal EMSEe ol el (Y14
(V2 V0 098Gy 9 (ygm i)

1. Dyslexia
2. National Institute of Neurological Disorders and Stroke
3. Reading disorder

1 e Oukian g #

oy e 555

cswlitilyy 095 ¢cyras- ax-lg o adluol o1 olKitils ¢ ypas- 3 LS
+AA (AF) SEYYYA-N-Y oals
ali.rahmanil970@yahoo.com : Ssig Sl Coy



http://jld.uma.ac.ir/
http://orcid.org/0000-0002-4701-4958
http://orcid.org/0000-0002-6698-719X
http://orcid.org/0000-0003-0788-0744
http://orcid.org/0000-0003-1903-772X

SN

Slse sl 19 09)5 (nl diz po . Nigdi oo JSito Jlzrd pug)o
i (slean 8 Slas ol cod (i 9,95 2 (rasbo g 3
aalol Jowazs ay Loy (S 1 Jd (o 4y g sl axily
selaizl Slosus dg5 )45 011S s s S i aimd o
st ° el 59,8 gl o Sy (Sble 5 (S e g3l

OYAA idigS g 00l5ude 699 JSaliwsaalis) o o

&) ly oy slagby, el Jolds Jlgbu )b ey
(o AiSw g OIS Lo duvie) 0o o0 0,8 slajls
03,05 0929 LS ol (6ly bl oy aS” Jl> 0 (Y- V e
sbe Slucusa) oo pals |y Jleslo )b oo 5o s o
LYV ccodls

s oo S o0 S8 Baa |y gliy a5 slagleys
Oppodes sl amd diz 0 (Vo) (g pd g Jain)
slogyls 5l oolau g gy slagleys 4y Belaso dayleyo
g 03lgls 3gel aiile ¢ eloiarl Sy, (slaiale;! calisee
lodgs 55901 35Tp0 7S

oot sl tolesl 4 g0l aBle (3 slaans o
ssil.o)o oo ‘Ls.;l.o)o Q‘j) )| 6..:5]3 J.ol.fs 45 oad osls OL:.S
C)‘)Lo..“.gLgb.g‘s.ﬁjyjdbubﬁ(g‘):?‘wo"}l:}dﬁfok Lngoj)f
Voo eai)loly 9 alile) g oo (23d slagtalejl o

Cudo gl Sl (oiSuilgl dine j0 Siake slo stag
S ipgss ydon lols lid |y WSS (5 oolisul
hiad > e 0 g wlabibl> isu oy 4 Bslase w420
W oS 5y g &los )7 ooliul abibl> el SaST S
ohlSen g B jloaw curdg b culie abibl> oSS
A oS bl gles SISl cisulei o (Voo F
.d.?‘co;

5u0les sladaly ) eslitnl Ko glo)2S )0 4z S
A2lgds 590 Lol catdly lgy WS glail oyl ys (gly 5l
Ot Gl 3929 L elnl 0 o5 aadoe (LS otghy
ool e Silgs-lus ) 05941 § (5 S ol CYMES dy Dis (yS'565
3 Ban el cats aBly axgi 050 laix adly ol
Pion 2SS sAZelg i Gead plo gy
sl a3l b 0e] stils a5 Slas g SleMb|

&

Y9

b bl @bl b talejlans yol> ey

2du il ol o a8 col 78S 09,5 b ¢yge3lm ool

931 3) sl yio gy (s (o dSeSles) June yoiia S
s gy 1 (e 0 Sl g e

ol gl (5 lel dnalr 15 S Wigas (g g Aiged sl

Y o ylods )+ 05901144 (yliuo

(sbo Slasho) 39 g0 00> arsei (yles (Sla g 9 aliz:
ke ) il e ) oz il (F+ 14 ceadlos
(s ) S9dsn (53 55 (T gl b alin b (i
AV Wegygdgl g 098y
Ll plas 5 5 ol (5,550l gt oy gl  lyslas
Lol ccaul paeinli Glgzla B ol 8l ao s Laos o 7y Hl

Qoy VY Sl g duopo O JBlas a5 04l oo 00 (ypeses
il (ol )l Jlars e Corex

39y g0 0018 (yansniid ()10 0 40 clél Slaslu L aS Jl> o
Sl o ozl (YWY gudl 9 098ty cogmred)
38 o 53l (sols ssbo 42 (5 5 oy 2 Syl 45
S 85 gk ol 2 e (VN 0530 5 sy e9)l3Y e,al)
b9y S Olye 0l calae g blie dr g5 b Sl )l
XD i) 3555 438,55 13 5,50k ol

O Gl el S ledbl iile p Cas g o IS
Dt b oles oilisS 3 el K 5 i
adies Judo 4y cuae Cegus (a5 L g o)l o )Ldl e pus
Fhe Lo Bdll 5 cous sla)ls' L ablio 5 9 aillsy JooSS
.(Y‘ ‘V sM’S.oJ‘ 9 OM)O};JL\K).}) u\.a:lle

pled ;o |) Mo cledll osloy el jlao Lo
GlalST (U 900 b3l JS2g5 Sailoyy alezr 3l e Sy
oae b B S aile ool Syome S mlidish (sly
5 (s aladl> ;) eolizwl aiejls ¢ AlalET sk ) Soilop
W3 o0 &) A &5 5093 dnl)d) (IS smagiaeliy
Ng8) QS o 425 (ol AT > plonil o0lel 8,5 S 4
VAT il g gmdn 9

Iy ololus,b 15868 uass o ,Slos wilgs g0 (Slos-ls )l
S8, laie 4y Wlgs o hoazss o Sloas .ams |18 30 cos
Cepnbg S 50 590l 0l S (g Fo3lail JB 5 oanlie i3
oy 8,5 i el

Jolis 390l 2l uazs o Sloe  slosa! Glalllas jo
a5Luplae ggail ool ploj o o lap] oS Sgdiga (Jyes
Lg |) Gl:ud?ﬁ éjs.l.o.c P*“}TGA u..t").‘l.o. fi-\:’)jlgsd Cawd &
SBud S 4y g 6‘)‘? %B}A)L‘a.’b‘ L oo oualis lud,

(VY chugs) paily Jolao oS o590]

el o asles Pl plls Jdo 4 el )l ol 3l

6. Academic performance

st glale (315l (31390 48000 (Junaond 3, o ALMB] (153151 S9ntet 31 (F5Ud (SulgT 0500] (S 3]oRad g o

YA



http://jld.uma.ac.ir/

Y o jlosds Ve 0598 .1¥A4 (yliuo)

—
4

b #lig,S Sl colys o5 laigS 4y el o555 (Sl
39t +I¥ 31 5l ciga3Tile cigasl (lamam 5 +13 51 WL 5

0, 8las (yge3l ks g pB ez o Slee sl iy

29k5 9 £ (slatmgsy 3l gelr (o3l g0l 2ils loass

ka8 Slos 03> 10 9 00 4gs 1999 Jlo 0 a5 cadl
ol o0 o Liel sl sl

oSt ‘Lgd.oi)lfo?) Blisee slaoje> 3l (daam o, Sles
ol (P58 g by S5 lad g ymalip ¢ Slos
Sl (gladads gy &S ol &y g0 4y Aol i 3 (5)I05 0 ol

ol Glgime (2l ‘(‘WMC) 2998 5 gbys Gagh
(sl izren b anl (gulidilg lobins] Lanwgs doli funs
b ol Lele Julos b, 5 eslitud b elide ol o5l
9 st EliasS Sl g 5l oalinl b oo Al s 3 (bl
SO 5 VY T s

09,5 sy Jawgh oldy p)b oSS Sl Gy 2l
09,5 5 Cd)5 JJB (Ll Lasuply (jeel o Gl
sale3lUanl Cow o Ll p Coi o ] 505 095 (lgie s pg

0,55 cdl o

aon o iurle glagiolel S8l wyp jshite 4
oliger 5 4 5 90l Jansgs ;31 g Jol duler L Sogas
0903 (eazs 0 Shae (b3l sl ulide 9 5yl Jlgs
A:M‘sglg‘))(),l:ﬁj r:lsuls..apd'o)il.os

9 Oigel S 50 (olo 93) dul 03jlgs e 3 Shwgh
8 ] ST el (6,5l ey St iy
S 58 r el 5 b B By s30T s il
el il S 55 LS 09,8 Sl e o, §
@ Sl Liouole Ghisel Clude> .ad 8 18 asld
S O

ioleys GBlaal yows g glays obwl (61,8 5 gl and>
Lo 31 IS adgl (gl 3 590]

(5K sty 9ol g4z g8 Cud (SAELS o5 905l 1090 dunl

Sl (g5 aalp O jlon 4 bogi o slas il pgm al>
o> ol (28 ailin @y

ey «Siytaliyy Oilee b dase 5b ipyler anl>
Slasl g2d (6)gS @ lgs ccleMbl sl 5

9. Educational Performance Test (EPT)

, Sy

AN

Jlos 30 45 0 (a5 \VE) lgslao,b o590l 2ils aon ol
Sk oy S c2clsi g bigel 550 4 1YAP
Oy 4 i g edlass ol 5l a5 68 S axx e ST e ol
09,5 95 33 (oLl Djgeo &y 5 DS (o s 3 (5T diged
s sl JES 5 i

s9a 3| &S 5978 4 3> Glowr 9 Sy, Pl il
5 Sy Bpancalsy (oSjpal andr j30 808 e g Jlab
Slecreig 9 ilys olgas dalicald) o3 JuoSS a0
5 yali jpl> g (5150 pie g dalllas 4 39,9 oes (sla Lo
A5gy dalllas 3l g3 odes (sl jlins 5l 5 lud> (o

Sinze pl5 4018 g03T el sy 90 31 pol ymgsy 50

s oolazl Vol g Al a8 Slocg (5 locs Jlgs

23 0903 cnl Aot JIg (o goa oS s pl5° 905
Db gy yobaie 4 SIS ot g il o8 58 VAVY Jlo
Blaie 99 Gliee (smrp 58 5 Olilem 10 (S0 Slaaml
V. PLE WP I

cilid ol sl muS woluly adsS elodl (o 45 bl 5
ol g oo 0ailgs 13 il suzee (5 )l g ledbol (6 g
M)Bkmw‘béu&n)é&»B)#@BleoMbu
39550 )15

aladl (635 p0 22 s 9 Cond T 00 (yg03T
oS Casl I ol 3 g3l iy a8 g0 S0 1, OIS ()5
Aol s g 3olas & g0 4y i 1 Sy 015, 51 B9 (gl
404l ol 9 99 50 G5y (99031 (6l 5 4 P e e Sioj
Blad O )00 43 g Aruslona |y BT 00 50 Egarmaclajan sobo
S ol

9 C,u.;)olj S yd d‘l.lbcmli Slawy wLm‘ » 6.3.5540)’1 0,03
S yore a8l )|y a5 giloj alold .09 oo dslons Frusly (450

o) it (Sloj sloalold s3ae slacumsl (o) lp
()5 alabl toxius (gly .09 ge 41,5 L ) (7 5 ez
Lo gogesl (292 5 o e ilid lagarallys b iz
M s 45 oz b 53 sy ey alols i oo
(Coads b S 3f) Cans yo slagenly dlass olasl 13 (4303 al 0 03

g Sl I (pgail (giludanigd g 4 el 09 on (puand
Y+ 7 o Shags) ol 0 dpmslies +13 il 9031 LS ST

Sladigai ;o odliiul (g2 sgllan sl 5 s 3l cygesl

7. Pham & Taylor
8. Paced Auditory Serial Addition Test (PASAT)

st glale 315 U 313901 p8000 uniaond 3, SMee o AALMB] (553150 S9nte 31 (F5Uad PSu0lg7 90l (S 3]oyad g o



http://jld.uma.ac.ir/

P .‘.1:'/ s
Yk

U’(’)LU’ fd 9t

Y o ylods )+ 05901144 (yliuo

93lms 0993100 >0 53 U g Gtalesl loogS 40 Sledlbol (3310, 5 (shearss 8,Skos jeito g ol sloaslis N Jgur

JS 09,5 alejl 09,5 .
- - - - &bl sl sl W yuie
0903l 0903lobe 0903l O9oilode
VVFO/SSEVSIVY VYEE/SYEAV/AF MDAV VA VYARYEYASY Jlime Gl oot 1 Slie el sy
VAY/AYEY/VA VYY/OYE) /6] YV YEY/AY VIIYSEN /Y Jlemo il ot Sile sl 3 Slas
_,‘/;ij i’
Skl I

S ledlol bilo yeice s el slopasls o) ojlad Jyiz
P S ¢ 555 5 Stalesl (glog S jo 1, (a0 Slas
o3 g0 Hlitd 903l s (1905t S0

IS 5y s 8 Sl 8 il ol il g (52l
03,5 55 sl sl Ogesliiey CumBge 9o 4o Ml
Sl 0 5158 Y o ledds Jouz p0 ]S g Giules)

ohesy lerite o gl pdl)ly Ses ses] il
F=e/00) Sledbol (5310 it 10 g aesl a5 ols ylis

P=+1\Y 4 F=Y/YY) Joass o, Slas e 0 9 (P=/FF 4
g yloliae

45 agd yeicn 99 10 SRS g Ghalojl 09,5 90 (uily g coal iy
9008 bl puily lg (iKed (5,8 5 03945 Siglitia (5 lolina b
i5lg8 53 (e syt o ppiianiz Gl lgsS el (g3l
oyl gz 10 g ko gl ookt _glail o g5
b8 iz Ll 23S g ialaj] 0,5 (o 4 A3 g0 ot ¥
3,15 0929 (5 loliae Cugles o/ ¢ ¢ ) prban )0 Ay

F S S Caws &5 05 ol s bl ol 2

g;’)j"i 6&2.3)3‘ O)LA.;‘ .nb)‘é Sg29 ‘S)LQLSM quﬁ 03; 9o

Ol 9 IAD yolo gl p0 o JS 0 (SSLS (LAl
sl Sy 2 a3l g bl

(Al 207 sy S3EWS 0B (glagygesl iy Al

sy «Dlygind 5l g9y 4 bgyye (3L il >
Ol 290 9 LB g B9y 2yeT el S ime B3l

Ml (3l 5y s pos 4y boga po (55l i dnulr

a8 Slos Juzeinw slagyges! o dul>

S5 yaal y aloas (485 o (63b iets Al

iz sleosly ailf) yosuws axgicalold b b5k oo and>
S8y Gt 9 (G900 9 (o3 Syp0 4 o] s g B
ooy oilo

(Sll> 095 g al> oSy (S5, ol passl >
P

O30 53 s (gm0« GIELS I8 oSS s 3190 >
s o Slae 5 el
=

BB K0S b iz 9 aarsd oG YIS 5l 09,5 99

ol g il lgsS” Judows 5l oslaswl Judo Lascidlas (g lobins

U‘)‘.‘."‘ 39 4.3.]5‘ 6[@05[&3 ;‘ B> 9 Cdd &‘ﬁ‘ ‘g)i"bj}’,.
Oy 42.....4‘36[3%.9

ez 8,SLae o Ml (13l 53 ¢y903l g sloeei (Sibee (53 0 ritiosizr uily, oS Sl I ol s ¥ Jgur

&bl ol Szl Sig s df 4w 5 df F Jade o031 @G
) <IN oleey ¥ ¥ A 1A g o905l
) +IAD o[+ v) ¥ A -IN¥ 3Shg sl
) -IAD ofes) A ¥ A alvy Saglon 3l
) <[AD ofs+) v) ¥ Yolo5 olvy 9y &bty S
P J’/i"r‘i_{{
SN

st glale (315l (31390 48000 (Junaond 3, o ALMB] (153151 S9ntet 31 (F5Ud (SulgT 0500] (S 3]oRad g o vy



http://jld.uma.ac.ir/

Y o jlosds Ve 0598 .1¥A4 (yliuo)

—
A4

, Sy

AN

sz 0 SLas 5 Sl (551551 (19051 g Sl00 505 Silis (59 (5 eianizr (il lgsS (5o 30 401y il fagS Jelos I Jeol- s ¥ Jguer

Szl P F Ms df Ss O g i Kty i
v PESA) /0¥ Yo YRR /of 529, o
+Iv0 of+) leMbl 3y
FA1/04 Y ONYAVARY s
v/o¥ /o8 \ o5 29 om
A Y a3 Slas
-[7Y Yive ) K/ s
s
Lf/')tu’ L

Pl azg 5 Grar sloonlp a5 oy (S (55,55 25
QS o pleo) KiasG b e Shlo

Lo kel glis b ol dalllas claazily cypizzon
SEFlE 0,509, s camil J G ledbl il
DS 4 joeie (5500 ol 45 S0l Lt €asal> e
bl 8 dede ol cle a5 59 o oMbl b3k, 4o
545 sl a5 155 515 (6l pa 35 g sl eyl caly] 3
S (oo (Sl 723 slooslo o g S ledl ol 2

aile gl Sledlbl ilsss slacs loe laazily 4l
ol eelidalold ¢ guaid (STl (il y axg
LSz 38 sl 3l g el g wloans 35 5020 Golie
g s

o Pl bl imy 33 s 351 sl
Al (S )bSe 4 atadly alzl slas SIS ol g ale
s glibalold g ganaads STyl sl

(s o o8 e oy (glaasily b pol> o, gl
45 315 ot T gy sl ol gunad 505 (VVAF) 28 g
G310y S s eyl 0 Shos gy 53U sl pealy el
550 gL, 5565 (g pms sl g oS alablo- el
slod el hjgel 45 0,5 azms (g o0 e pnlodl el ]
aladl> (ledlbl o3l ys sy o yiles 8 Slos 3 SLS
sl A% Sl 95, Wlgioe pa alidl> 5 (DI
OV PN PO R R FPON AR

uly (2SSl Segh (e S A
31 oolatwl .cwl Sledbsl ils s ceyw &5 Sl
lr S 5 DoeolisS alesl K4 lgie 4y (GSLS 2l
$9> (Snl Ol b S 098 Mol 50 5 pisncnan (515 |
Conlizr s 4y alojl el g ol ode Blod 5l a0 ol
4850 45 (yg ke by, S (gobadl Ll 5l wilgs e Sy 5
3l Pl nl s 50 S5 (FSLS (slabigel ol

Juloss a5 a2 co i ¥ ojlod Joaz ;0 zjaie gl
g F=2/18Y) Sledbl (il g (slo puiin jo anly S il jlgeS
(P<e/+) g F=YI0F) Juwass o Slae 10 5 Jlolins (P<e/+)

i loliso

iy 9ol Uy e gy 40258
o390 55l Lol cogis o als Sledll sl ,s 5Ll
copdle 41,095 505 32l s 3 Slae p S Sy
09,5 90 Cgldl o yd YO a5 asd oo ylitd il o3l o
4 by UMb Jijlo s yeiie jLai 51 (ige3l ey aloye 50
ROV A PR JURP SN N N % PN 1) P { PR P |

6 985 4o g S0y

LD (il (oA () el (gl Sus
gl b y3gel szl a8 Shas g SleMbl (35l 5
0 periadiz ypaily lggS Sl gl odelcemaay slaazsly.og
0993ty sloped S 3l og03lms Slo0ye 59
5 U589 Gtalejl 09,5 90 (s a5 ol it Sledlsl 55l
20,15 899 (5 ylolire gl condioly pitie Ll

Systp wre (SHLD (Sl el Ks Sle 4
» G.“DL.S: G.’:.:uubs Lol couds &Lﬁ‘ 05; Sledlb uﬁ)bﬁ‘
il b g ol gl .ol il 156 Juass 8 Sles
lgsT dslllan Lol 35705 .Consl o5 ) Ko 9 g dnlllan
b ials> 5 (6 par Ml (Bls 5 Corenl (lgie b
a2 gi s pa bl Bl 2 (gigees Sl 5l Jol>
g ilg> Jobo 5o iy DS > J 505 g (Sl (6l

sehadgs Pty (iee aidyty Iy bl @l 4l
9 ole Halgs- 3590 50 1y Lo 13l el (Sl 5 (gigren
e pslaz L ams go Gl (gl (srae slolS55Le
9L 4 5l (g8 J5S Corotl odelcunda anlyds calisea
Lo i OAS 2 g (5 s AN (33l 2 5 Gl 4 VL
39 g (pligy HlgS 50

555 A5 sl oo 4y yiles a8 il o Lo

st glale 315 U 313901 p8000 uniaond 3, SMee o AALMB] (553150 S9nte 31 (F5Uad PSu0lg7 90l (S 3]oyad g o



http://jld.uma.ac.ir/

P ".1:'/ s
Yk

G

o ol

2 o el slagylojles 1 Jlo SaS igSged Gaiions oy
8,858l o elamil e b (gl sages ot

Sgidy aen )5 5 12l ( 2k jo Ban g plos
ladls oS Lt pol> jipghy

&lo o5l

3 dlie o s Al oyl Finnsgh gl iy

Y o ylods )+ 05901144 (yliuo

ool Glagalel ly g Slougli ams
4 Ohgy ol 3 OlFies )l plglesl lSegS 8 (Sl
s by, plo LS 50 caslio glop JSS9p S (lge
S rSoly 059 S 8100 jo gloyog,ls dloz 5l ¢ gloyo
Oluwie zaw 10 Glei so |y by ! 55 5 0,5 colaiud
3 b0l oy jobo & ctimgss 5 (oBgal

OBy ey dgage p hald hagh pl &5 Ll
O eSOl sty aST  Luams o,Slas 5 Sledbl
oS 89 oo Slpiy clplo i 2l Gleslu )b 5858 59,
ﬁL.: S9) 6}3"‘3}7‘-‘5 J&.’.‘: 4 od.;.gj Slalllas 5 L’s'.:.iz.’i o.ﬂ
g [y 5.5 (6 S0k 0319 WS

o)l )90 cnl 4 Glgise g nl slacusgae

D Slaa,S 55l (1 dnte 2 LS gl cnl &5 05

sl 4 ol paead plplo scddls 0 ST (Gl Jisls )
s getmo  SSLs glao S8

35 pe s 0disSdan] o leslus b yl59el 200 g9y dntllae oyl

) ST el 55050l o529 SISt0 c25slg5 5 Sbj90]

0L PE WO N S PN B % VRN [ (S JPUONS S0 JW EAF O P4
o omn 25 ol 5l

@ 2l GRgsy 5 5 e SRl g Sz 53

5 olglan )b ligal gils Lalpd coonl Jo 4y .l o

S O on Slgiug cnalar 0 P cnl 938039, Ll

EFunles Gialejlconns] sla Jlus 3 09,5 oyl S i0 39
09, 18 4y Sl

Sl Bld 2suly glatalesl Sl Koo sleitay
Ly 3l golys b 09 1,21 1985 (lys-lus i g0l s soles
Ol 99550 dp0g3 azran a8 o stulesl (ol (o5l
dunylie li_ &:-“1_3 S @3590‘93_ sbabyy plo b b,
Ayl Bl gl cuss 4y gunled ol SIS 5,90 0 B 0gd
09 )15 41 325 4ol b heS slog sk ouiyl sla gy 5

B Slasde

oo W Jgel 31 59w
sl 00 Cley alio ! 40 Lobes M5 Jgmo!
Aoy e as olej yo an b ojlal o us oS, %
OB OSS C8 ,d 4o rizred (Wigd )l Gieagh
aleye Lo ] SLedbl .0 s0gs 29 agy laya 50

Sl asle 4S5

st glale (315l (31390 48000 (Junaond 3, o ALMB] (153151 S9ntet 31 (F5Ud (SulgT 0500] (S 3]oRad g o

YyYy



http://jld.uma.ac.ir/

, Sy

EAAIN

Y o jlosds Ve 0598 .1¥A4 (yliuo)

)b il

‘saiﬁu]ﬂ (\‘“i\) ) s‘sdlé 9 P s‘s;l.o.‘v‘).v 5.& “54-“‘[-5”5-." ¥ “s)
&l oligel il jo ol slad 5 el Sog5 5 4SS S higal
YY-OV (FIV cdayto el /s, ADHD (glaailas

Hisal 586 QYA o e uisS 5 iz wooliale o o509 ISlamgal
Sliselotils o puilys o Slos ey 2 lier STl slac e
NY=FY (VY o sledmple sloosls . oylg3-lo

39el st 3 OYAF) o ad )l g e e shmms ol o ilped ol (lidama by
oDl (515 s g yilgs 8 ,Slos bl G5l (slao al,
Y=V N (0 o, 50 (slo il Glgs o B o390l il

vy st glale 315 U 313901 p8000 uniaond 3, SMee o AALMB] (553150 S9nte 31 (F5Uad PSu0lg7 90l (S 3]oyad g o



http://jld.uma.ac.ir/

Journal of
Learning Disabilities

References

Ashley, M. J., Ashley, J., & Kreber, L. (2012). Remediation of information
processing following traumatic brain injury: A community-based reha-
bilitation approach. NeuroRehabilitation, 31(1), 31-9. [DOI:10.3233/
NRE-2012-0772] [PMID]

Avila R., & Miotto, E. (2002). [Neuropsychological rehabilitation of memory
deficits in patients with Alzheimeris disease (Reabilitagdo neuropsi-
coldgica de déficits de memdria em pacientes com deméncia de Alzhei-
mer) (Portuguese)]. Revista de Psiquiatria Clinica, 29(4), 190-6. https:/
pesquisa.bvsalud.org/portal/resource/pt/lil-323225

Bergendal, G., Fredrikson, S., & Almkvist, O. (2007). Selective de-
cline in information processing in subgroups of multiple sclerosis:
An 8-year longitudinal study. European Neurology, 57(4), 193-202
[DOI:10.1159/000099158] [PMID]

Dortaj, F., Delavar A. (2005). [The effect of mental process and product
simulation on improving students' performance and academic achieve-
ment (Persian)]. New Educational Ideas, 1(2-3), 7-21. https://www.sid.ir/
fa/journal/ViewPaper.aspx?id=45967

Handler, S. M., & Fierson, W. M. (2011). Joint technical report-Learning dis-
abilities, dyslexia, and vision. Pediatrics, 127(3), e818-56. https://pediat-
rics.aappublications.org/content/127/3/e818

Kujala, P., Portin, R., Revonsuo, A., & Ruutiainen, J. (1994). Automatic and
controlled information processing in multiple sclerosis. Brain, 117(5),
1115-26. [DOI:10.1093/brain/117.5.1115] [PMID]

Manzine, P. R., & Pavarini, S. C. I. (2009). Cognitive rehabilitation: Litera-
ture review based on levels of evidence. Dementia & Neuropsychologia,
3(3), 248-55. [DOI:10.1590/S1980-57642009DN30300012] [PMID]
[PMCID]

National Institute of Neurological Disorders and Stroke (2019). Dyslexia
information page. Retrieved from https://www.ninds.nih.gov/Disorders/
All-Disorders/Dyslexia-Information-Page

Nazarboland, N., Azadfallah, P., Fathi Ashtiani, A., Ashayeri, H. (2011). [Fron-
tal cortical arousal during working memory performance in trait anxiety
(Persian)]. Journal of Research in Psychological Health, 5(1):23-33. http:/
rph.khu.ac.ir/article-1-3-fa.html

Peterson, R. L., & Pennington, B. F. (2015). Developmental dyslexia. An-
nual Review of Clinical Psychology, 11, 283-307. [DOI:10.1146/annurev-
clinpsy-032814-112842] [PMID]

Peterson, R. L., Pennington, B. F,, & Olson, R. K. (2013). Subtypes of devel-
opmental dyslexia: Testing the predictions of the dual-route and con-
nectionist frameworks. Cognition, 126(1), 20-38. [DOI:10.1016/j.cogni-
tion.2012.08.007] [PMID] [PMCID]

Rajabi, S., Abolghasemi, A., Narimani, M., & Ghaemi, F. (2013). [The effec-
tiveness of impulse control training on the selfefficacy of students with
ADHD symptoms (Persian)]. Journal of School Psychology, 1(4), 57-73.
http://jsp.uma.ac.ir/article_49.html

Same Siahkalroodi, L., Alizadeh, H., & Kooshesh, M. R. (2009). The impact of
visual perception skills training on reading performance in students with
dyslexia. Advances in Cognitive Sciences, 11(2), 63-72. http://icssjournal.
ir/article-1-40-fa.html

Schneps, M. H. (2015). The advantages of dyslexia. Scientific American
Mind, 26(1), 24-5. [DOI:10.1038/scientificamericanmind0115-24]

Schuett, S., Heywood, C. A., Kentridge, R. W., & Zihl, J. (2008). The signifi-
cance of visual information processing in reading: Insights from hemi-
anopic dyslexia. Neuropsychologia, 46(10), 2445-62. [DOI:10.1016/;.
neuropsychologia.2008.04.016] [PMID]

Winter 2021. Vol 10. Issue 2

Tarraga L, Boada M, Modinos G, Espinosa A, Diego S, Morera A, et al.
(2006). A randomised pilot study to assess the efficacy of an interac-
tive, multimedia tool of cognitive stimulation in Alzheimer’s disease.
Journal of Neurology, Neurosurgery, and Psychiatry, 77(10), 1116-21.
[DOI:10.1136/jnnp.2005.086074] [PMID] [PMCID]

Tombaugh, T. N. (2006). A comprehensive review of the Paced Auditory
Serial Addition Test (PASAT). Archives of Clinical Neuropsychology, 21(1),
53-76. [DOI:10.1016/j.acn.2005.07.006] [PMID]

Umphred, D. A,, Lazaro, R. T, Roller, M., & Burton, G., Eds. (2013). Neu-
rological rehabilitation-e-book. Amsterdam: Elsevier Health Sciences.
https://books.google.com/books?id=IVIPAQAAQBAJ&dq

Eunice Kennedy Shriver National Institute of Child (2020). Reading and
reading disorders. Retrieved from https://www.nichd.nih.gov/health/top-
ics/reading

Yarmohammadian, A., Ghamarani, A, Seifi, Z., & Arfa, M. (2015). [Effective-
ness of cognitive strategies training on memory, reading performance
and speed of information processing in students with dyslexia (Per-
sian)]. Journal of Learning Disabilities, 4(4), 101-17. http://jld.uma.ac.ir/
article_321.html

Yusuf, A. (2002). Inter-relationships among academic performance, aca-
demic achievement and learning outcomes. Journal of Curriculum and
Instruction, 1(2), 87-96.

Rahmani A, et al. Cognitive Rehabilitation Training on Information Processing and Academic Performance of Dyslexic. J Learn Disabil. 2021; 10(2):212-225.



http://jld.uma.ac.ir/?lang=en
https://doi.org/10.3233/NRE-2012-0772
https://doi.org/10.3233/NRE-2012-0772
https://www.ncbi.nlm.nih.gov/pubmed/22523011
https://pesquisa.bvsalud.org/portal/resource/pt/lil-323225
https://pesquisa.bvsalud.org/portal/resource/pt/lil-323225
https://doi.org/10.1159/000099158
https://www.ncbi.nlm.nih.gov/pubmed/17272938
https://pediatrics.aappublications.org/content/127/3/e818
https://pediatrics.aappublications.org/content/127/3/e818
https://doi.org/10.1093/brain/117.5.1115
https://www.ncbi.nlm.nih.gov/pubmed/7953593
https://doi.org/10.1590/S1980-57642009DN30300012
https://www.ncbi.nlm.nih.gov/pubmed/29213636
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5618981
https://www.ninds.nih.gov/Disorders/All-Disorders/Dyslexia-Information-Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Dyslexia-Information-Page
https://doi.org/10.1146/annurev-clinpsy-032814-112842
https://doi.org/10.1146/annurev-clinpsy-032814-112842
https://www.ncbi.nlm.nih.gov/pubmed/25594880
https://doi.org/10.1016/j.cognition.2012.08.007
https://doi.org/10.1016/j.cognition.2012.08.007
https://www.ncbi.nlm.nih.gov/pubmed/23010562
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3491101
http://jsp.uma.ac.ir/article_49.html
http://icssjournal.ir/article-1-40-fa.html
http://icssjournal.ir/article-1-40-fa.html
https://doi.org/10.1038/scientificamericanmind0115-24
https://doi.org/10.1016/j.neuropsychologia.2008.04.016
https://doi.org/10.1016/j.neuropsychologia.2008.04.016
https://www.ncbi.nlm.nih.gov/pubmed/18533203
https://doi.org/10.1136/jnnp.2005.086074
https://www.ncbi.nlm.nih.gov/pubmed/16820420
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2077529
https://doi.org/10.1016/j.acn.2005.07.006
https://www.ncbi.nlm.nih.gov/pubmed/16290063
https://books.google.com/books?id=lVJPAQAAQBAJ&dq
http://jld.uma.ac.ir/article_321.html
http://jld.uma.ac.ir/article_321.html

This Page Intentionally Left Blank



