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Introduction: This study aimed to evaluate the cognitive differentiation or comorbidity of students
with dyslexia and dyscalculia in the variables of phonological processing model variables, including
phonological awareness, phonological short-term memory (PSTM), and rapid automatic naming.
Methods: Participants were 30 Second period elementary school students (15 girls and 15 boys)
who, according to their referral or non-referral, were referred to Learning Disabilities Centers, as
well as based on the criteria of a specific learning disorder in DSM-V and based on the learning
disability evaluation scale LDES-4 were divided into three groups: dyslexia (n=10), dyscalculia
(n=10) and normal (n=10). Then, all participants individually answered some of the Iranian ver-
sion of the Wechsler Children's Intelligence Scale-5th Edition subtests and the third edition of the
Language Development Test-primary.

Results: The analysis's variance results showed that the two disorder groups had similar performance
pattern in the two variables of phonological awareness, including phoneme production, and word
production and were different and significant from the normal group in performance. Although the
response pattern was the same in word differentiation, there was no significant difference between
the disorder and normal groups. There was no significant difference in the variables of rapid naming,
including the naming speed literacy and quantity, as well as the digit span variable of PSTM between
the two disorder groups and between the disorder group and the normal group. Finally, the results
revealed that in the number-letter sequence variable of PSTM, the performance of the two disorder
groups is significantly different from each other and the normal group.

Conclusion: Seemingly, in the phonological processing model, the phonological awareness compo-
nent is a co-occurring factor, and the phonological working memory component (not capacity) dif-

ferentiates the two groups of dyslexia and dyscalculia. However, we need more research in this field.

Citation: Kakolvand Z, Hassanaabadi H. Phonological processing model in children with dyslexia and dyscalculia: Co-
morbidity factor or differentiating componen. Advances in Cognitive Sciences. 2022;24(3):131-147.

Extended Abstract

Introduction

Phonological processing skills refer to the perception,
storage, retrieval, and manipulation of language sounds
during the acquisition and comprehension of spoken and

written codes. In other words, the ability to manipulate
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phonological representations (e.g., sounds) and the effi-
ciency of retrieving vocabulary from long-term memory
are conceptualized as phonological processing. Numerous

studies have considered phonological processing defects

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9171-5268
https://bit.ly/2zmyNU8
http://dx.doi.org/10.30514/icss.24.3.131
http://orcid.org/0000-0001-7076-9219

a prominent feature in people with dyslexia. However,
it is unclear how it affects people with dyscalculia. Pho-
nological processing studies in people with dyslexia and
dyscalculia have often yielded conflicting results. Some
studies have found several differences in the phonological
processing model of dyslexic individuals compared to dy-
scalculic individuals, and some have found no difference
between the two groups. Hence, phonological processing
seems to be one of the key elements of language that can
be considered as a differential sign for separating people
with dyslexia and dyscalculia or even the comorbidity of
these two disorders. In this study, in order to evaluate the
differentiation or cognitive comorbidity of students with
dyslexia and dyscalculia, the variables of the phonologi-
cal processing model, including phonological awareness,
short-term phonological memory (PSTM), and rapid au-

tomatic naming in these groups, were compared.

Methods

The participants were 30-second elementary school stu-
dents (15 girls and 15 boys) who, according to their re-
ferral or non-referral to Learning Disabilities Centers.
Besides, based on the criteria of particular learning dis-
ability in DSM-V, their grades on the Learning Disability
Assessment Scale-4 (LDES-4) and the socio-economic
status of the family were divided into three groups: dys-
lexia (n=10), dyscalculia (n=10), and normal (n=10). The
implementation process was such that after the initial se-
lection of participants based on the opinion of the cen-
ters and educators in the first session, to determine the
inclusion criteria for dyslexia and dyscalculia and more
accurate identification, LDES-4 for each child by the edu-
cators of the centers completed. Some students who were
identified by the learning disabilities centers as individ-
uals with learning disabilities but did not agree with the
LDES-4 results and the views of the instructors were ex-

cluded from the sample. Indeed, some of these late learn-

132

ers had behavioral problems or had both reading and math
disorders and were therefore excluded from the study. In
the second session, for measuring PSTM, two digit span
of numerical breadth, number-letter sequence test, and
to measure the speed index of two digit span, the test of
speed of naming literacy and the speed of naming quan-
tity of the Iranian version of Wechsler Intelligence Scale
for Children-Fifth Edition (WISC-VIR) were used. In
addition, to assess phonological awareness of subtests of
word differentiation, phonological analysis and word pro-
duction of the third edition of the language development
test were performed individually for each student. Using
multivariate variance and follow-up analysis to compare

groups, the researchers performed the profile analysis.

Results

Statistical analysis revealed that the two groups of dis-
orders in the two variables of phonological awareness,
including phoneme production and word production, had
a similar functional function and were distinct and signif-
icant from the normal group. However, in word differ-
entiation, the response pattern was the same. However,
there was no significant difference between the disorders
and normal groups. These results are consistent with the
findings of previous studies, which showed that poor
phonological awareness is one of the significant prob-
lems in children with dyslexia. It is also consistent with
research showing that phonological awareness tasks are
a good predictor of learning arithmetic and math skills.
No significant difference was found between the disor-
der group and the normal group in the variables of rap-
id automatic naming, including speed naming literacy
and quantity. Previous studies have shown rapid naming
defects in children with poor orthographic knowledge,
mainly in non-alphabetic languages. Therefore, con-
sidering the Persian alphabet, it is concluded that this

weakness is likely related to non-alphabetic languages.
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No significant difference was observed in the digit span
variable of short-term phonological memory between
the two disorder groups and between the disorder group
and the normal group. Finally, the results indicated that
in the number-letter sequence variable of short-term
phonological memory, the performance of the two dis-
order groups was significantly different from each other
and the normal group. In studies of memory impairment
among dyscalculic individuals, studies have shown that
these individuals have memory impairment in numerical,
spatial, and verbal tasks. In contrast, some other studies
have suggested that children with dyscalculia may expe-
rience different working memory impairments and that
the weakness of people with dyslexics in this variable
needs further investigation. The current study’s findings
also demonstrated that children with dyslexia and dyscal-
culia do not have a phonological problem in short-term
memory due to the type of test, which is consistent with
the results of some studies that showed that this variable

could not be clearly used to define two disorders.

Conclusion

The present study's results showed that the only compo-
nent of phonological awareness of the phonological pro-
cessing model might be as a comorbidity factor between
the two groups with dyslexia and dyscalculia. Due to the
vastness and complexity of cognitive profiles, there is an
urgent need to use psychological and neuropsychological
tools to measure more accurately and not be satisfied with
a test. Also, the lack of accurate diagnostic tools in the
field of academic performance of people with particular
learning disabilities to use new diagnostic models such
as the dual consonant-inconsistent model (DD/C) may
challenge the separation of individuals in this study and,
therefore, the need to develop such a tool. Accordingly,
it is felt more than ever. Finally, the purpose of exam-

ining different phonological processing skills in relation
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to reading skills and mathematics is that such discover-
ies can help to understand the specific relationships of
phonological processing related to reading and arithmetic
among children. Second, if some phonological process-
ing skills predict future reading and math functions, they
can be useful as indicators for early screening for poten-
tial reading or math problems. Eventually, such connec-
tions indicate that teaching some of these phonological

skills helps improve math and reading performance.

Ethical Considerations

Compliance with ethical guidelines

The present study observes ethical principles, including
obtaining written consent from parents in order for their
children to participate in the research. In order to respect
the principle of confidentiality, participants’ names were
coded, and they were anonymous. In addition, adequate
information on how to conduct research was provided to
all participants and their freedom to leave the research

process at any stage of the research.

Authors’ contributions

In writing this article, both authors participated almost
equally in all activities. Hamidreza Hassanaabadi: Cor-
responding author and responsible for research design,
preparation of screening and evaluation tools, data anal-
ysis, method, and results writing. Zahra Kakolvand: Re-
sponsible for the project implementation, collection, in-

troduction, discussion, and conclusion writing.

Funding
The present study was carried out at the personal expense
of the first author in the planning and execution of the

data analysis.

Acknowledgments

The authors would like to thank all the participating stu-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

Conflict of interest
dents and their parents, as well as the Learning Disabili- The authors of this article state that there is no conflict of

ties Centers and theSchools involved in this project. interest in conducting this study.

134

(f‘ This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

IPHIFV wlxio

S Ll e Il A=

- 9,.: allae

10l 5 IS g oilgs SN b 5395 40 G biizly 8 1 Joe

Sl S Ao b 3 gmn ol

*F oUT o> L yioss ¢ "iglgSLS [y

Ol el (ooilem olXiils o gy sl g, ad ) owliss 157
Ol ol (2313 oBsls ¢ 5 (owlid g 095 (S (lib g Slesls Y

15 2y Pl g ailys P L gl il G551 (goyrmd b el il Bam L o tags, Sadie
5055 aupes cpaadli g 2ty cae oligS alidle o zilisly Lol8T Lot 2alisgly (il Joo gloyuite
b alovi

L gl @ azgs b aS widgs Gy 85 10 5,250 185 10) (ol pgo 0)58 5eal s Yo Sois e, 1Ty
4 azg b s DSMV 5o osg (5050l DS GlacSDle sy 2 (rizras 5 (5e50l DS ST & il el pas
9 Gas Vo) ool P! (i Vo) Gailys Pt 09,5 4w ;0 LDES-4 (6,.50b Jlgsl byl wliis jo jltiles
D98 oulidie Sl asus slapgailon,s 5l (35 4 (68,8 Dygo 4y Oyl ded (s AIES )8 (iS5 V) Jlonige
ils ey 5055 oy oy sl e Gialiag 5 0 Gtalag IS5 LSy

Sy g gl aulss Jels zsliogly alET e 95 50 IS 0g,F 50 ol Lt la il ly Julo b ladadly
aalS 5 laTles 1o a8 00 Jloline glas g aiils oo (0,5 es (ol 09,5 Ay G g Lo (5, Slos aulS
S5 paxin 10 ) (gloloe mhaw 45 (gole g i 09,5 g0 ol Ll g0 Jlgio pued 4 Fuly (563 50
Dglaie Hloline a3s3 a4y (ole 05,5 L g ;55050 b IS 05,5 90 o, Shae i5lidzly Cue oligS aladls 5l By> sae
@ae SLS3 yaiie (izes 9 CeS g Slga (el S Jol 15063 @y (el slapaiie 15 woled 3 0
e falinn g 3y las iglis gole 0g,F Ly IS 09,F s 5 IS 05,8 55 s 2Lty e oligS aliils
aise 5 sogran Jale yie 4 (23Lbly alST adlye (23liigly Glon Jae 53 s S 4 3G saT AR
i 1 il 2l S 5 s T 0,8 59 s bl Jale i o (2 Lidly (Cusdyb 49 S el

el 5L s lahegh 4 diey (ol o

VFee s ANVF sl g0
VP ¥ Y s Sl TNl
(L VR JALENJURY]

Sl sleo il

SElagly Gl n Jae

Slagly (251

liigly Soe oligS aliil>

Solads (5,5 abdl>

09> @y el

J o B g5

Bl leails ‘6051;‘“’ Lo e
oBLils gy wbdlyy 098 (S
Ol Ol sl
Dr_hassanabadi@khu.ac.ir : jues!

doi.org/10.30514/icss.24.3.131

5 s a1y lasly Bl mizan (V) 5 0o L]
@l 5 e Jle Glse 4 ulidgly slo ol o)Saws

(0) WS ooy 10 D SYgb aladls sl 85l o ledsl
Sy Sl 4 g gen 2y Ghibn slad ke o)
s ey (002 by oolu ¢ 2x) (Phonological structure)

Writing) (g tisg pllss g (pgee b Sl « xy) (Orthographic)

| ')

doio
g BT o s a5 wilesls plis saxe sl iagh
&S Cowl M o odwse 5l S5 (Phonological awareness)
O35S 40 a> B g (V) (Dyslexia) gz P L o508 4o
>y Ogd oo odalin (Y .Y) (Dyscalculia) ob, JMs! L
L3k ilwo s (S s 4 (sSlbgly Al sla ol wdy
S 095 5 6T lage, S50 5 S (b b lsal s

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/
https://bit.ly/2zmyNU8
http://dx.doi.org/10.30514/icss.24.3.131
http://orcid.org/0000-0002-9171-5268
http://orcid.org/0000-0001-7076-9219

s Canl 48T 850 ilsS aie )0 45 b sy Ll (e
S WosS ol asligly By Al o 1y asgame s
il | 5ligly SoeolisS alibls o sslisgly o7 el
sy 5 (Verbal working memory (VWM)) S (5,8
@ >y BB .OY) aies (o553 &y Gawel (Joli) S5l
o el Sl ly altos 5 (b e il 5 (2T gline
BT (plad dals glizl (o)l 5 5ead ploliss Ul &8l
bl GleMbl Cdge (g5lwo pd a5 Do oligS aladl> .an 65 g
s 68 aladl> ol o Ll Slgl sads (5,138 50, Slge g Dgd oo
Gl Dl Edg0 (g5lwo pud 5 (6, Swd Jotms 45 codiwnew &
ot 2l Jold 095 @ (el culed 50 9 05 (o0 o)L
Sae iy alidls Sl 509 ek 4 g ey @ bagly 2L5L )
o

SEUSEly 310 )3 and &S Wles S sitns (295 4 Lo gl
s () B 5 (@) Syo bl | 5,5l 5o sl
)38y ghte 3l s Cdpiay 053 Ay 4 g 09h DS
3 9 yhe oy o8I S IS jltel ] (shles S g 4z S1.0F)
Glad ol 00,105 8529 Halem WS jo (>lg osle s w000
s g oy adl o JSie i 2y (BT pglie hed 350 0
VD) 0,18 352 ol 3l aigS by 895 ay p il

L=

BB m o)aS by asbagly sl 5l ey Sy
Wl Ll Gy )lidg pllss & olitws lp (SSLSED
Mals ooy, Slhslins 03y 51 Jole ol il ol SOV F) ool (5595
Sl azly (S0sS 45wl ools lid glasllas jo s (pds,
3 onlgs Gl shls (5asS b anslie ;o ol 5 uilss ples
@i Bl 5o 2k, SIS aly (IS0 5 (sSliiels bl
(V7)) did a>lg0 (6 yiiin olw,b L (Numerosity processing)
&2 0 #2h) 5 ONler Uy () slabaly anlllae cnl o
S G 5OF) wis e goae g sxlidzly IS I SO
BT 08 4 pamio ppe mmy U pgo aly 5l (Jsb addlas S 5o
LSS VE T} Ll (\V) Cos] 00 U’“")‘)f ULH..:l.?m ..\.M:) o @?lﬂﬁc‘a
Slaslre a8, sl 093 (G395 4 5liigly BT 45 oy oo s
GPir sleatls 5l K00 (S 45 89,00 Jleiol piien g w8l p3Y
Olye @ Jlo o aasS el (mibee (A8 ae cnl po (ool
kol degaze 5 Gl 4 (S gly (T 45 S (g oo Az
ode Soll oleisl @S Jls j0 0eh o 28 uile> LS

acgeme 5 Oleie 4 (Numerical cognitive representation)

Py

0, gl il bl (el b bl (ixy) (System
2 Jl a4 ) el e o S5 o o s
L3l 5 3k Ty 5o o2ly o oo sasie sla tas,
Sis%z Lol (V) el (gl) ol 00 4385 L2345 il D
s 55 MelS (2l S L ol T (6138 36

oot (5250le oS 0 03ls s p3l (Jdosl B gy SG s
(= 1¥7) Lwgie v o Jiae diged YAV jo (22L) 9 b5 o
o oo b g AT a5 ol 0 ools Lt cogdle 45 (A) Con
oolitul b 3o 6,500 glaalllae o (4) el b pe olas sl
a8l ol Saegh dlu VY B A 505 0 lejes slaosls
Pl olgy Sluslrs b 68,8 4 pamio jsb 4 (2l 25T a5
ol ske slodalive Olllas (S ¢ blas ;o .()V+) o,ls bl )l ool
razie bl i gn wolu> 5 (2l (28T o ol (Sien
a5 wes oo Hlad bl (S alen, S5 oy 90 ol e ) o8 4
) 638 4 yamia Sopdey — (2ly Ghjlon & Ll = By > Al
Omzme (V) WS oo s S JL Ul S oles
g adyls glasloe OIS Ladd oS S80S Cewl ool eols lis
S 0 )b s Clus o3> jo hadd il puilys St
@ bgpe callsg plnl o wilo (ales i Laid a5 5058 a8
Bgd oo P s g cenl (Sbj ey Jold &5 gl Dl el
yolie 31 (Ko Uiy Glon Sy S & g, cul 31OT)
bz (sl 3180 Al lyze & e 45 A3 ol S
9 onl @ogren Jule wla b ook, Pzl ulys Pt ol 3
RV RNV ves

2L w6 b sl ) Sl b e ololis
4 Wl o aSly oo oo GalEl Ll ansts 5 pwlidoas Al
S S8 (68 o P el o, 5e 2 5 oot yo i85k
DS ol 3l 25l o yos s sdalllae (] IS G S
il o 3 liizly ST glaojlail jo oy, DL ol 3l 4 ailss
s (Phonological short-term memory) _5Lizly Suwe obisS
, (Rapid automatic naming (RAN)) 5055 & s ol
2 Ll iloplete jslate a4y jlonige oL L g K00S0 b Ll anslin
g laoslail ol

Uosls p ans (Phonetic defect theory) olsl asi 4,k 3llas
S e Gl g 99l o g s IMSAL (Lol e 2y
il s Gilwo S by (2T Al I ilizes lac o

5 sb el 2y SedlisS alibls eiman 5 LS slalas

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

Gins Jolse miets gly dilize Sldllae 4o b lors il
e Lo 3

O asedd slp Gyl aden ailes (e g @
OBoss &5 Cul b Gy 05 (o0 B axg 9550 (2L,
6 At ans il uilgr OIS lojes aST LSL, Ml
S5y P (505 8 Jlo s saims e ol 1, il
L 5 s s 0jam 55 chad s ) ailys JSte o5
G o8kes @l Gl la Jlew 5 Ly Gailes ol
Sllllas 5l S8 Sl Lol (7F) cal oot aul Sldlas
rs blijl ggeme ;0 (VY) cewl o Slae 665l (0l b a8l
ol By ST il Sas olisS il 5 15 aliil
IS Sl oy

S3ly (o riws SSLAEly (0310 B x50 degezme p g
@bre Al Sl Joane (el Sy Geary s b b gl ool
A5 e 1y (52l P 5 s S (5 85 e e
b3b 0 p>d (oline abibl> Coale 4y azgi b 5l yo ()
5 Bli> 2Lk g goue Syo g il P s (Ol bl
pateie sl Sy sl 255 mro k) S g0 s
3 SB5ly oy 0 S s ol wilis o Pl g
«Bg,> el oo S L SU Jolls yailes DSl o8l Lo
(25 (YA el pgai 1o 35290 Ll 6U g o3lusl o S5, colasl
50 s b Jgl al oyl5e] zils jo oae g G > atwal g oiS il
(Y ol olyor fyuilgs jo paseive OIS b 200, sl les
Ll o) blil o2l b Gind () LT 45 o aieiie ol
Olg>

IS @ M o3l jo JS065 &0 o ol o)L y0 glasllas o
Lgiyn sl ool o b ool amii ol o3k, PS5 s
Pzl g ailgz Pt DL 90 12 Glejes a5 Cwl (g0l 31 4
S 95 G Gogmen e 095 @ (sl I 5 03)lo 2L,
Lol sads 1S5 g pw el IS5 (sl s onl (V9 e
30, oS 5o dlael e ol o P! as sl lis leassl
2l DS 53 5 5 33 gy s 53 P 5 a5
ATV 098 o0 3)lg0 canm 10 (S35med Sloul Eely 5 ol

S Oladllas jo 2y o5lo s Jow slbadlge oS 5 L alally 1o
oilgs b >y a8 adaly a8 o sols lis (ol , NS g yailgs
55 el LU (Sls 5 soile (Slall (gl B oS (L5 50
5 ol bole @y Coli 0uiiS i ie RAN @S b

v

OA) 09 oo a3 5 Jai o oL, Pl Lol
(VWM)) (I 6)l5 alails o2y (ilon o assame
oile> Pl ol 3l Cass a5 el (Verbal working memory
P Jlzzl LYo 51 (S5 (V) Gl moly DalS” adlge (ol jo
(35S axzlye (V) @ s (w2 (s10) S9d (o0 Cgmame 35 (2L
alr sz Cale o sy Sl 5 (IS (55 alilo (e alal,

)‘ Lg)l.».ma S| LRV N L5“>L"“’U"5) wl.ms..\.w) )Q).u.u‘sb]m

Jole s (B9 cnpo piite WlaLlgh £99e (nl 9550 )0 Slalllas
65 alibls s Sojlail gl b oS S Slalllas 1 1, (go5een
GLSs Jls plgie a) go0e S e b alewliie 5l IS
S o ol ) Jlazo! ) aazdly oyl s g los, ooliciasl ((goue
GO 0j9> 4 aitre Lol P! o M ()5 aladl> Caxs aS
@bl o) & s b 4 a5 goaaie Slalllas (V1) wily
Slazsls Lol Psl g ouilss PDlsl o SIS abisl>
ccdel ilos )5 solawl lrdauglin ol jo (go0c,8 S >0 5l g
P 5 il S e IS 5,15 bl o 535 58 o
AV)) wiles S5 oy oL

flg Il o oIS ()5 alibls s 45 ool oids ools LS
2 (8 Cusl gagas (MDRD) b, Jdksh ulss s
> solazl b 4 s (S ) kSl agh Gl ol
Slgs e oIS (8 alidls Ly 5l 3935 (MDRD) Lo,
Slp a5 osnie Sladllas ( blie ,o il PLS 9o sogen Jolo
@zl Gl S I aise glapses] 5l )5 alible (555 el
ail> 4 «(Visual matrix span ,las bl sLsls wile)
O ol G565 oley (Word span Sl55ly slisl,s wasle) (>
IS s a8 wilosls las wlos )57 eolazul yols Zwly 5 S v
S (i cand cnl g 918 0529 Dolis 2L, S5 uilss
(YY) el oo,

4 s 35555 el s liiigly Sae olsS alibls L5 s
el G0 g 31(TY) conl oo w95 4y yailes Pl
Sledbl (6w 5 (5,05 (gl Do olisS aladle aS 34l oo ygual
Rl ab) Wl oe cnlply g 3)ls Coeal (25 b)) plSn o
e sloales Sy Jpomn s5b 4 o J, Gileds ilis 5 Jsel
ol 5wz STAYVE ) wo 1,5 b o sl L, D]
s aieits gl lidgly Sos olisS Al 3,50 1o )20
L Yoot boazily jo 2dls (Y0) oyls sgmy ks sl ol
Sl g aias ol ESte g1 a5 gol3l Cmoz > 1Kl

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

S DS |y S a8 wiog Jeans 4y Jside VFAA-1TA]
5ol sla Goge;l g (e0lgils culs, L) (6 pSol OS5
©ole o LIS ledso 31l bl g wylae (WIS Oy
@ lawgie deass o Slee dom 5l oligel il a5 0l canlgs o
o Oli0l Sials 45 0d 418 lakes 4y S 3 yme |y 355 oYUy
Sl5Pss oo 0 JSie s 5 celie (iasd Wi, lls ws
Condg b jgel il a5 YA slows ocil by g A (ow,l8
5 ol P 3Ty0 51 25 ymn WL ¢ Loyt L
Al (Syme ool y PLSIL @ VE g ailes ST a8 VP olass
4 oolgils culo) b plisel st cnl 51100555 £50d 4y ez g L
OA S olaws o a8 )3 (505l 5wl Jos @y geo (590> & )50
Cordy 5 sheam ) omiz Bl jles)S an o (k] i
Yo B eS8 Ll ol g aiad oSes selezzl_golail
LIS LS IS glaog,S 5l a4 lyeel mils il i i
SIS L 5 iel0 (o2l 5 ol ol ST glol Bl s

Aoy 6,8, SIS

ez 134!
LDES-4) g,k covlpg-smSol Slel (2bj,l (wli
op! :(Learning Disability Evaluation Scale-4™ Edition;
5 QB35S o Shee sla)ls) e Sl b)) Holaie 4 (wlide
S Sl 5l J1ad Sded e Gulol 32 5050k Slgb b ollsss
Jls o G55 b 3l ipel segs 06 o oad il (5 Soly
Disabilities Education Improvement Act of 2004) Y- - ¥f
oobiie ol .cwl ooy  >1)b (Improvement Individuals with
(@55 V) (59,5 S8 (a5 V) ot (wlidle 00,5 Cida ¢ Jold
A0 (a5 V) (g (465 V) (ailes (4,65 9) (0,5 Cuzmo
45 el 4355 M fgmima 50 5 (55 ¥ +) o0l Slomlne 5 (4155 V)
@ Ssk PESIL fisaliils slo bl 31 (hsds ¢ o Wl oo
O3 392y 43S [k g 52 0 (65150 508 S 35l LAl
41335 5 oo o 0ynd " el cnlials S 551" ol a3
P Gom aniS 08 0 ) ojel &5 Dp 4 L T80 oy
Yooy aS "adan b Syl del! STa3S 90,8 o ¥ 0 pes iyl
gl 31 Sledlbl 5 058 o Jsbo 4kBo Yo Ly 2l oo 055 o0
Blbail jghaie 4 098 o anS pally b S plas alex 51 oIS
S35 2 obie ol Olnl > ol 0 b iy, 5 b
el glaiie (5ol P! 4 SeSie plygel ils 1 a5 YO

A

Ol 53 ole> 5 (o2b) D)lee 93 8 0SSt 2y JB
0L oSl Jlos > 5055 les 40 (S 1 (YY) Wing 5055
2 Sl 5 S8 e 00 ey e ool 5 2y (25T
(V) 051 20l OLlee 4y G aalS (yuilgs>

>y olo Jow addas aw o o)l S asdlas g0 10 ogdle 4
ols lid ol o 2o, Plsl g ulegs S o Hljen job 4
L >y BB job 4 2lg abdl> ( hlis jo .a5ls bl ool
Gl 53U o SledS [asles o ans (pl g o4l bLI I Lok, &yles
by s> Gmlfi aS ol eols ylid pgo dslllas jo ¢ blae o (V)
Sty 5 2y (BT o bl s ad medgi 1) (5L 0
A6 gl oM 53 (2ly BT Bsb 5l gl oM 53 ol
(Y7) oo Olwle 3 lalus & el NS

BT Jald) (2ly 35l Joe slo e bl gomma o
(353 ol ey g 5lidzly SawolisS abiasl> o xslisgls
Js8 gl 5 b Jele 90 4 azg b el (Leass glacs lee
Joe LT a5 wleolas oylas Laseine jb 4 Slosl ol oglie
2k, Pty pulss Pl ol ol ppgeie 4 4> b &S
Oleie 4 golas! PLSl oo o awlie o 2y il Juw
Joe sle pxio a5 0g (pl Lo pgo 4o )8 aigd ol sogen Jolo
3l oo salee slomigs 09,5 51, Ll ol el

FLETIY

o ass s b

O 4Bz (SSLL E e A8 S 0 w4z gL gl 0
obaisl P ligel pils e 5o (235 ils> DT 90
Q058 5 52k 5o (polasl PLST L ligal il ailss o
IR oy slaz,b ope; 10 Sosea Lol pl anslis g lxige
ol pgo 090 Oligel ilo adS 1y zagh ool )bl axsl> ol
LD 2l Sleb 5 (puls> DS asis 5 puilss Slsb L
heazs Jlo po a8 sl IS8 ()l et e 095 9 (2L,

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

azgi b0l B ol oo o )dS (g pSojlail 4y i aalS wdyi
aatse | gHligly BT i gl gk ool Cople 4
el aals’ o)l slagsejlos s Jolis a5 ulisgls
g5 00 cpm Lawgi gesl cpl o soliiwl Cowl aalS odg5 g =g
by e 2bylael (@lail (ow)lb by sl VWA Jlo o ols
5 0303 el (2ls) 5 p3Y el (S Ll @ls s byleia

(Y) 045 b yg03lon 5

1y ogusd

Sy A Sle p QoS &S 18 adsl SLsl 5 (6 S diged 5l
SS90 512 39,9 S SDo (e jskaie a2 Jol and 55 (L ye
bl pliie 5888 olulid 5 (o2, Pl g Gailys P2
Sl Sleaye bawgs S5 0 sl (LDES-4) (5,500 lo Sl
Olsgel il ol oloizl Condy playe s 05 JeoSS
g by b elde ol s ST bl ) oo
Shye lawg a5 ligel zils 5l Sy elaimlgoladl consy
ool mnis 6ol ST L o3l slaie 4 (6 ,uFol YRS
(LDES-4) (5 ,.5oly gl bl oolike gl b g wbiog; oo
Ol B g (lie @mls Wb Blo dige jl wisgs lyten
Mo gyls Ggal o 5065 cpl 5l pan aS sl las SogS
aalllas 511 g wisg o2k 9 (yuilss plys LSt hlo by )18,
WAl aLslas LS

Ay D92 obiie Slnl as slapgeilesys pgs anle o
s Ll ooyl jab a4 90T il 52 (sl 0l iy Ggail g 055
2SS0 glp o bl g (Sos pas Sl lagseil sl 5l LS
A s b soree Al a5 0l M 5 0 Jol liebl (a5l
Trdg oMS IS 08 o (sly 905l Gl ogd (s 09
(595 9908 Sy S0 3 59550 30 sy b o (g g 05 00l
Oliebl Gligaltils & 09 ol liabl a5l slgime (052
3,5 Ll S 0,Shae 6yl ooyl () Dlped a5 Al 0ls
2l ol pliebl ol loazy 4 LSy b delgd 4 azg b g
)5 gl (a5 ,Shae 3 (6580 5 G loxial (505l S
LS caS el S pos s (el s ps sl g lo0 >
h92 e 5l Bpo sae Jlgi g JIg g (osSas it 00e
wolS adsi 5 2y Jelow aalS (5,138 s (slaygelen 5 5 L'y
@il 50 @ 59, Fr e Jsb 50 TOLD (b 0 (9031 5

1”9

9> SOl SWS SThe 4 a5 (ol Ll lag b ot
plad 5l oads bl diges 09,5 (YY) al |)2] cdings 00l ools gl )|
bugi e g wog planl @i U Jgl aly 5l olamlo)es slaal
ol il ool o eSS (oSl ST 51,0 o) Sileyo

el 519595 0 (olin (g, g 03Y sltel 5l ol

pxy owlpe 0gS sy Shgd whie Jlpl asws

Iranian Version of Wechsler Intelligence Scale for)
a5 bgp wlie cpl «(Children- 5th Edition; WISC-VIR
ol (A el ot oyl 5 (g5l il o ol 3Ll )]
G alidls yogesl oy anllas ol o 4 el ygesles s Y)
GLE15 geslos s g0 5 liazly e oligS alibla/ g lapis
99 51 8095 (el e p (a3l Gl g By e Jlgs g goe
A oolitul oS yauell sy g Sl el e o yg03l00 5
oY slael 5l Lol asens ailen Sl ol ased )0 lagyge;los,5 ol
slaie o Ll (Bdh) (SS& ly; 5 Wog o5y (cmmlin
L o3l asle ol b Slgil ghls o3l g oole ol oy ol

el 48,5 18 00l 500 oS0l Sl

Edition; TOLD-P3) ¥ iylys 10855 ol by oyge3T
9051 cpl «(Test of Language Development- Primary:3™
So 0 8 Sl el gl laa i sam 90 Joe S p (e
2okl (0,5 S glaadlse b (23 ls ol glapllss ol way
L oly Slatke (5,500 aa o g o)l H1E 9 Cumms
slaa i ;o )l I3 cwlidzly 5 925 (oulidline sloadlss L
Thae Flipl; Slake plpe cod ol sl oliiol;
odle 4) s e oliigly uslis cow izl ol Ypome iph s
a ooliizly daiies Wigd o odusl wlidline § (LowlidslyeSs
4 03051 ol 50 5 Cel bgrye lalsl ganainl 5 oL sl plls
onliaelS (6135 5 les () 04 o (5 S 0303l yg03T00 3 dus alusg
A )0 5055 Sl lomiw s 458 Ve (1l b ge3len 5
Jelo (©) 03l p o0 ot (5,15 slalas ;5 09250 Sla s
aS el (20l jlu @SS S g0l 465V Oge3led,3 oyl (s> s
@19 ()8 Ol (FSLdgly pllas 590 )3 S355 15 (o p
Yo Oseiles > cnlaals adss (@) 5 93l s (SlolS (0,8 2
oo o e S (slolao a3 S5 U 5 35 4
AalS” (6 NS L5 (slaygojles s oadly (slyime S o 6 5eF o3l

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

5 55 Ve B ooy, 5 il ly S Loy ,5 o3l (sl oy
4o sl Caz yo glbes,S anglie sl (F1) cul o
ablio g0 .o oolaiwl deleie sboablio 5 g3lw sl 8l 5 Gog0n
A5 53 e et bl 3 09 iy pad BB 0g S A (6l walaie
(23518 Al 090 (IS 09,5 93 Sl jlnige 09,5 (385
5 92lg 09,8 Sy e 4 (DS o0g )T 90 (:S0lee g0 ablis o
slooylol 5 50 28,8 15 auglio 0)50 slmigy 09,5 (nSike

daidly
b oolitul (6 peataniz (ib)ly Jelow jl g e Jlod jolate @
oo L asly Laojlail sl (5 yeie S5 6 S sl 0331 e
IS b plil baog S amlie sl (ondiad SlaJelod 9 (J,80
izl (58 0 sy 55l (39051 0 sloadgshe lbars 3 (5o
Ll eolyasl yog03] oguis g ol 3l Gl ogm b axg5 b lnodaliv
Slr o 0ol @l 5 eSS gla Jolo (sl 0 gl LB
Jelos Lol o asgy00 (nl cole) poe ) (S o I Sy

49 Sonl pylie laog 5 plp x> L oy 4 adg)de cnl 4 el

ool Ce pw ool Ce (g sLsl . . Sl s ¢
) awlS udg 2lgudes g™ 09y
CaoS Sl guw B> due Goue aols’
AR £/ - #IV . VYIA- VAIY VWY VY - oSl
YViF- YYIAPY £1047 \URRN VYYY VA FI00Y sbro Gl i
2Ly s
Y/AAY V/EVO —+/-AD -/-¥0 - /YYE -/FYE -Y/-$Y <=
AFYA VARNY —+JAY) —-/q-Y —-IAOY —+IYAY YIANE S IS
YY/Y- VoAV yig. \§ VAIY \Y/A. \YIY oSl
YIS\ £ \axiZ ZAINY YPY -/214 VYAY TIOY sbre Bl
oyilgs IS
[+-Y Niax NARY -/+Y4 ARAL —[5FY -V/oYE =
-V/29A -V/YVA -YIV#A “VIYAA “VIA-Y -V/FEQ YI5-4 S oS
Yo/ Y0 - VO YYNY Va0 \f Va/f - oSl
OIOFY VYA f YAYY FIADO VY [0 VYO shro Byl
dbl.c
YISE0 \ARES [-a8 “I$eY -V/AYA -V/£40 =
YIAf - oIF-Y -V/Yay SARE <16V VIASE S IS
Shg oY (g priediz yaej] bt .ol pylie laog,S ojlusl s 0l eSllzly ‘s.zlfT

BT (my dily slo it (oS S5 50 ooy S oy ol LS
P=‘/H\"I]2P=°/\"W\) Ol 3gzg (g bolae gl SSLizlg

G=[FACF | =YId30.
oog,S as ol plis (S980n howd b 6miiteSS uilyly Jelos
P2 YF8 TR,= 1+ 00) anlS’ (6)li8 bl aly puiie dw 0 o
o =FIAA P=2 N F RIS 2y wdys (B =SVFVY

(¥51V)
LYY (F(wm:a/' Ve P=+/:V¥F. 21):/*\/\) k5 g o F

IF-

SEM Ggail @l Gubol 2 il lgsS_ il )l ile (e
SKen 05 iy (MEVIFYY. B <YIYVY. P=-/YY)
= IYYE 5 P=1100) 4alS’ (5 I35 L5 (sl laos,S (slaoml s
951 @l bl 525 (B =YIAY 5P=21-YA) aals 055 5 (F
(F o= V10 5 P<elo o)) (2l s ol Wl sy 30 o)
Sl (Bledl BB (6,18 pas (nl ooy S (s plp o 4095 )18

@ arg b adgyie cnl 6130 pae 4 S F o ypejl imen

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

lacglis gole 09,5 glp VL (:Siloo b (g0le 09,5 b Izl 09,5
D 05,5 s 1o eSiles gl aalS (638 s3le3 o Lol gy folins
©ole 05,5 Kl o2 5L oy mhaw 10 050 Hlolias (gole 09,5 4

() J992) 091y dalS” (6,138 5 Les o IS 05,5 4y S

ala (Las (V Jauz) ey S sl (65 Judow uls .ai)ls (5 lolas
=19 g dalS (6,138 pled dsly e A y8 50 (st ablie (o
S92y (5 lolime Sglas IS (slaog S Sile (r 4elS oy
eSiles y dadS 0l gi g >l adgi yukile 90 0 (pgo ablie o il

09,5 dw o liigly alET slasjluil sl wablia Julos mbs ¥ Jous

a0y A0 plwebl abold Pyl jlawo s alilio 5,90y ablio JUETH
AYARS SRR VRIS -/AFA VO \EAR by IS ly 3o yaslgs s
FIAYA -+ [FYA o[+ay VYD YV/EN ©ole wly 5o oSOl IS
<IYAE -VIYAY SARAI -IYAY YIAAY by IS il g 30 yailgs s
ASERIAA RN PN NFYA Gole wly 4o oSOl IS
SIAYA =\[-¥A IAYA AT YYIY- by IS wly 38 yailgs s
als’ adgd
Y/e8Y o /FYA oo ¥ -Iyag \lia¥s GOl ply 5o oSOl IS
P:./..\*"]’IZP:./\“Mc) Gove L33 atily iie 9o a0 S lbzly Do oligs alasl>

:V/f\ ‘e

(Y5YV)

=9/A¥¥.

(Y5YV)

P=-/e NV IP=FYY) Gy sae g 5 (F
Jso) ablin ulal i fs (s loline (slacglis (F
21 gybolixe Golas goue LS8 sl conss ablie bl oV
i Byo_aie g5 gl el ols s IS 09,5 50 (s gl
2l Pl og)5 pite cnl )3 09 jlobine Dslis 09,5 95 (Sl
ablie j3.() Jguz) wdgr 03,5 Jos (ilss ST 095 5l §ind
Sbine aigs 4y (IS 095 (:Sle By sae (g5 jiie ;5 pg0
azr Sl gone L3S ate o el oy ole 05,5 2S0le 5l S0l
@ DS cpl el 392 gole 09,5 51 il IS 09,5 (oSl

Sy (6 lolins o

SEM el bs ol (el lgsS_ il ile (Ko
Kon 05t iy MEYVVEAF | <¥)YY5, P=-/- - ¥)
@oue gL sl g ool @i ool Wog S sle il
Ssse g lp Ll g Jin B =VEOY 5 P=- /YY)
Sl iy Js 4 955 3, (B =UFYY 5 P=o/-)
sz ogajl @l ool pletl LB sSen poe l bao S
Wy slo it (S S 5 0 oy 5 G Slo plis Sy sl
o,l8 0929 (s bl Doley SELliply o ol aladls

A=-Ib-¥.F

(F50Y)

oog,5 aS ol lad Jgyin how b (g miiecSS il ly Julos

=0/¥\F. P=+/+ \‘HZP:'/Y‘%)

03; A o ‘5.\.>Lu.dt|5 Gdwe olﬁ95 alasl> Lglmo)'bi‘ &5‘)‘. o alslao J.J;u G)Lu Y JjJ.?

a0 50 A0 ylaob! alold P ,lode o gl ablio 0)57).3 ablio pue

VSOF (BT 0] NAZTN “\ISAT VA ol IS ol 53 oyuiles SO

Goue gbsl,s
YIYES -0V - ISFA Y/-va Ao @Ol il 35 oS0l J3s!
ATaS L Y/E- ¥ ol \/F5- DIf-- sy ISl 50 yuiles JSis !

Gy sue Jlgh
FIYO5 ) VSFE <efee VA« - V/ao- Gle il 50 6 pSoly Jois

1€l

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

I2,= YY) 5,005 5925 (5ol glis S0g3 ol e s

(F50Y)

oS ol plad 5 Gy hawd b oSS by el
Wnly e 93 52 )0 oy, S
I2=21- YY) coS ol e o F =FIYFY P=-/-YO.

A

(YSYV):\/.fA‘ P:’/Yl?‘;s

(F Jso=)

HZP:‘/YYq) O‘}w UJ.»AL: ey

)15095 Q..L.g.ol.i S o

M sesl s Geloly Gub)losS_ ouibyly il (SKen
g L5, (M=YV/YFA. F =\ (5100 P<e/++ 1) LSy

EMFARTY)
Odel ey sl oy 5 (glo il )ly (Ken

5TV
o3l sl eI e ol 055 )80 cngl sesl @l bl (F
Spriadiz 3ei] mls il oledl LB Sen pac (ol laog S
wnly slo it (s S 5 0 oy 5 G Slo plis Sy sl

9P:’/"?) .)‘9..»
—¥/#\Y , P=

(Y5YV)

09,5 aw ,o 095 (el cepu slaojlail gl ablie Jdow mls F Jgo

S0 40 plaobl alols P jlade sl gl abilio 849l abslio R
FEIEO) . F/AFY R \F/D- - YRVl NSl 50 pyiles OS]
el Slgas
T8 5510 1A \Y/oaY Y IAD- S gilys 50 (6 Sl SOk
VAIVYR VA VA INE VI SR bl Sl iles SOk
S gioli Cas
FIAVY «-YVYVY NTEYN #IFYY Y S il 55 6 Sl SO

S ailes LSl og)5 50 50 8 Shas (093 @y sl
oxilulidy (slo pie wilgh cod 1) g ot onys ol gole g oL,
il SN og )5

OB0sS 0 aS Wi (s yodes LUl Jo (pl cuabe s L
Sl 2y 2310 5 4y bgs po 098 oo 0dalive failss LS 4y M
o)Ll 5,8 b sl lpw 5l oolatul g 0,55 oSy ollgs 4 aS
G ps 0 yailg> Pl o181 55T bl cans (FY) o)l
ob) slalas (Bilsy Slee e (nl &5 Sl (SSLS orae
OMSie D jge 4y gl s ol ol ol (FY) 068 o0 g0 |
5 Sby slelae (o8 (e o OISLs (izmen 5 2y (AT
s ka0 358 o palb B (Yo alidl> Sl olels oL
Ol 09d oo aBLl (il PLST 5iluparie jo i & (2l
L3, o oasles s a0 M ol3501 L5 a5 sl 7 4kae oFayo
b Lol e e gims a3yl e Dol g ailgs 5o baoles b alos
Slaels Ll & jlae b (g P S cpl 1 g ol oLl g0l
(FY) 05l o0

Jlsl 5o o2k, Pty Gilss S (e bL3 )| ard 3 oo
el Haslgs ST 4y s (5055 a5 a0 lid (S9e8 (90

Oloyed sl iST 9 05 ls cans B3lidzly (ol sl ,lee llo

IFP

-

ol PTG ol 3l 5Ll slag jond pow ji pol> g Bon
oS alidls o i3liirly LalST sloojll 5 b, P ol 3l
9 525 g pal g (W )15 alasl>) slidgly Sae
2 Wl iloplete jslate 4 jlnigr oA L 5 K00S0 b Ll anslis
Sgs aojlast oyl

75 Slalllas 5 (Wilg> arre) ;5 05,08 Jlows Slilllas 4y x5 L
alllas cnl )3 (22l S)les g Fge (SELD Jelge e p3 (Sl
@l 05 I3 sy oy P g0 BUD Jalge 0l an
S 2ly P g Guilys Pt el zils o ol s
s glagly il Joe slogsie o i Oliselotils &
alS (5,38 5ld) (2ly (2T a4 brye slopseil wsz ez o
SLE15) 3 lily S olssS alibls (anlS wgs g 2l Julos
Ol S ) 355 @ il 5 (B _due JIgs 9 oue
%0955 95 Sgl (Nl (5 03Il (CueS Gl Sap g Slge
ol LT og,8 o Slas g 05 jloline 23ligly 5T i
(rlple g Funad 5 oole 0g)S A o (L3L, PLSIL
59 O $ogmen Jule plyie 4 wilgs o (SLigly AT e
5 Sligly S oligS alibls (glayite ;o b oy yu S|

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

By Jbe lye ST Bilo o slas el L) (SSlidgly
Ly Gl 055 o co al,l (F + ¥ =€) ale oL, e S
Sl peizmen 05 (oo pleish Doe wily dlidl> I Sl )
WS oo ooliinl sae 4l p ooyl S 1SS Lol bl J>
S8 0 )5 a ) (GFLSEly p oS

5y PS8 s 55 Al o (sl 2 5 53
5 2lad (goae LIS o aldl> ads gl ylo o B ol as wols ylias
Ws,S Slpinn b iogh 5l 0 (F e blie 10 (FF) atiin OIS
G albdl ad el (Sas (b, PLS 4 Wi (5055 a5
IS (5058 a5 ols lis Lo gl (FV) auS a0 1) gglaie
S bl 5 IS 3] 55 4 455 b 5, PS5 s
Col b iagh 5l p mls b Gillas a5 Wl colisgly S
Wilgs cad ST 90 ay 25 gl (sidigy A it ol Wsly lis &S
(VF) 09 00,15 &

ol b s a5 ol RAN Lls 21y Gijloy S adlge
a3,ls Cans 0550 (pl o ailgm PLST 8055 Sl el 4y wilesls
J> o 5o, SBls slare, (bl <o p RAN cogdle 4 (YA)
st 351y dslons & o (Il 5 95 o Sne 2L, el
(FA) oS o0

oS 2o 5l slasgarme sl (Ul @y el (s k8 Bl )
il iz 5095 gy el (FR) ol ol (o iolisS o L]
ORaagh (Fn (00) 3,5 0 p o |, alidle g S s g aile
O3l 03g a4 e Geeli 5 (s (2T 45 Wyl a2 O)
sl sl aslb 1) Slasy pusls (Sow (OY) slacl &
as wloals ylid Ko Slallas o hlae 10 0,58 coles ol ol 5l L
iy 4 GO (e, s b b g (el el
Ok @ 42 b nlplo (OF) cudl ogpde oLdlle slagly yo
by yo Ylaim| ans ol a5 050 0 a8 5 azel ol ow)B oL
5o Cowl oals ooy las Ll paen jo ol Glall e sla by 4
5 oilegm Pl el Pzl 5 failss P! Pzl s RAN
3l S il b 5 0)ls a5z (5 lolime Sglis ol s
393 @ Gl 56 cod 2l 4 5k, s lee &S 3e
OF) S

ONlgm OMSie v o lid aS 8 ls v ol b o sunled
Gl s lilo (iyls 0gg yailgm LT & Mie ol 3l Loy aS
I B e R R e e
ol 2 OSaegh 5l (6 b 0Bl aLils 3529 RAN (a5 Jlie yo

IFP

o gt S et ol 0l b FF) g oo 3 ol S s
Sl o 2k, PS4 M (355 & wams oo ol
Sl el (FF 018) it dinds Jlzo lidizly b,
ady) o e S o J3E il ole wilyn wls slisgly
Sl oleal,

5 ol yilys ] ] i o 3lidgly oy el
a8 o)l Jlexlesd oo BT (B3ly (235 055k 5 ©)leo )3 a4
5 Ul sl 55 oy Sl PEST ol S5 & s e
lo gy (FF) wbl anlas b ol 4 sl ol Jdsl
Ses 3liizls glaolel o lpe 45 Wleols lis L3
Slass xS0l @b ) (£2b) o Sles pritansjud b 4 Sunl
2 o Gl g s I3 b cos Sl e By
S50l 5o Al OMSUw g el San slilizly O les
& eonl 2 odle (F0) 098 (2L, Pl olBl s Blusl; 4
3hgoae Sledbl SbsL o ol cans wilosls ylid s iagsy 5l
105 (F) el b, ST o plete Lalis whe il aliil>
Oylee b dmlie )3 ((23lSEly 2Lk slepali Sl (Ses as
2l e Sl (22, P sl (il

BT L bye sloclen oy 4 w5 2y Bilop slacle
et 1) ol Sl loe selcaibse liws (S3ligly
5255 1) ol So slalas 3jlu oo 3B 1) 005 S0k ) S (o0
g 5y Soly lSin LUl ol a8 K 5 6Kt ol
L1, Wlas b ass s |y olSel ol 05058 & L ol ngo o
et | Ll B9 > 5l 2ly DLl ) 5 S Lol o dnnsily
AL s

ooS Sy (SSUSgly (BT S sy e Sl 4 Gl
s ol 4 a3l 3L, 5 ol la e 5,53k sl
st oy jsb 4 (2b) O)les (>l (2T 059> g0 ya a5
Ji s gl 55 ! S 5 iy abils
9y 8 4 (2l hlus Jo sl o5 (6,15 aladl> Jlas vy oo
ol 61, 9.5z oslistul 55 x5l 2l oalST iS5 ool gl
Slagls 5l o laisl wb Sogs liagly alST S
0 yu3d Slibgly alibl> jo g olaS e, | sl 5 ol asls asls
|y laclles 5 laojly il 5058 (ol Llae > plfin 4o S
2 (S 4y Lok alaly dez ) WS oo o (5)LiS slae, 4
|, aelles 5 beojly 5 o iliizly olaijl sl o3 doms
DA oy S 055 i3 lirly alidls o 1, Ll 5 asl ansls

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

=y ooles onl 5 (Fn Ghisel o5 sies s cl (S
el

SN SltaoNo

g3 99 G Jauo! 3 Sgam

abiiols, e alax 5l BB Jpol cole, b ol aags,
@ pliol (agn o plaw;p oS,0 sl 4 cplly 5l S
ds wlayme gz 45 (b 4 FULSES S (sl ol
SleMbl ]| 1 i LT solul 5 00d (535S EALS S 18
o952 b3l g eariS S ol il plas a4y (ragly (SisSz 950 50 S
b el gy wis) 3l zey sl Wl

Ol N g Sy Lo

plod 5o sboe Lyl 4555 @y (B oiungi 90 50 allie (pl (5,15 5
5 65 Jlt Il sloeslel (iaghy (Sl isg: e Lo lled
Jsis odimgi oage 2 @l 5 (hay GHIS daosls Jolow o 2L
cndiio (5155 ( glhodls 5 05 (5,21 g 05 (ol e Loy000)
g (UdgSTS 1)25) ;00 o5 04 5 (6505 A 5 Sy

Il ibio

Jelos o] sloosls dyzl s 3uyzsb (oasd anie b pols sl
s S allis

P FYR N St
Sl orizen 5 Wil Gaally 5 eans eS8 Glisel ils asn
JL@S J‘Qﬁ)" uJ‘ B owd)&w u.u)L.\.A 9 ‘_g)_.fol.: QYBLD|

O O PR S SL e o

&8 oylai

Wlos,S5 151y (e ()15 dgSmen pol> i 5w s

References
1. Stanovich KE. Refining the phonological core deficit model.
Child Psychology and Psychiatry Review. 1998;3(1):17-21.

IFF

@ ol oaimo lis Gailys P o ausel Cas s jals 45 &4l
aaiae Gl pay s 0 (OF) conl 2y S5l sle e, bk
oAl Jotems (Jlyie g @y ol 0 39290 (S ladi> oS
Al 25 1) Al Gul e )0 5 Sl gy 053 el
S axtes b Gl pal (bl o Ll aiils oo (2ly 555
Sais b (bl gy 5093 Gael Glaall wuS o ke
099 098l Sle G 2y Sl als p ogdle (nlply g Wl 2l

(V) Wgd oo P (uils> LS 6l 5
GO390 S a4y azgi b o Cadgaze wiz gl ol aslllas
9 Sl Sl Sl eoliial (S2US slahlgn (o9 edazme
O3] S a 9,85 ST 338 it sl (LBl yeas
2 BB et ol 0 izen 8)10 852y pre
S )5 Sz oy Sh P s ol B leass o Slee dlar>
Sloranl Slgten alfss Jow plai W caseis b Jos
0y Gl 4y aalllas ol 55 1, o3l o jluliz sl s (DDJC)

D9 oo ol Lo 5l s )10l i drwg 59,0 1

(Sa¥ Ak
O)lee 9 2y (B30 n At Sl oo e Al (o p 5l Son
pli b cols gogmn 4 olgn a5 cul cpl wlisl; § il
J)L" )‘ uBla Cawd Lg)..fol.‘ o).vj (_J)‘L.}‘ 05; 50 u.o_’ ‘S.D-Lo...u
PLSIL (5058 51 Gy a5 09 wlss Lge Sl ol oS oyl
alzloe 0,50 095 o ISie
S50l Pl b o syl Slosl 5 45 jsbles mens 13
cwlin (S0l PLSIL (5058 dar (5 a4 ol ;2 098 oo Lo

d.AL:).' &9 odsd wi@}ucwbwwo)‘éujsﬂgw

S e b et |, 550k

Sl 5l STGK8 Gow Hl0p 5 aly aslas g o)
ot |y Oledl ) 5 (ailss gam glas Shee S3Liizly Gosls
adsl 65 Jbye Sleladl sl 6L Glgie @ Bls (o0 oS (o
el il sede Sldl, b puilys o Jleis] IS (ol

2y 5 ol ol 5 (2l Glal)lhe o kly, aiS

2. Raghubar KP, Barnes MA, Hecht SA. Working memory and
mathematics: A review of developmental, individual difference,

and cognitive approaches. Learning and Individual Differences.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

2010;20(2):110-122.

3. Geary DC. Mathematical disabilities: Cognitive, neuropsy-
chological, and genetic components. Psychological Bulletin.
1993;114(2):345-362.

4. Petersen DK. Prediction of poor and superior word reading.
Working papers/Lund University. Department of Linguistics
and Phonetics. 2002;50:17-32.

5. Torgesen JK, Wagner RK, Rashotte CA, Rose E, Lindamood
P, Conway T, et al. Preventing reading failure in young children
with phonological processing disabilities: Group and individual
responses to instruction. Journal of Educational Psychology.
1999;91(4):579-593.

6. Wilsenach C. Phonological skills as predictor of reading suc-
cess: An investigation of emergent bilingual Northern Sotho/
English learners. Per Linguam: A Journal of Language Learn-
ing. 2013;29(2):17-32.

7. Ziegler JC, Goswami U. Reading acquisition, develop-
mental dyslexia, and skilled reading across languages: A
psycholinguistic grain size theory. Psychological Bulletin.
2005;131(1):3-29.

8. Peng P, Lin X, Unal ZE, Lee K, Namkung J, Chow J, et al. Ex-
amining the mutual relations between language and mathematics:
A meta-analysis. Psychological Bulletin. 2020;146(7):595-634.
9. Vanbinst K, van Bergen E, Ghesquiere P, De Smedt B.
Cross-domain associations of key cognitive correlates of early
reading and early arithmetic in 5-year-olds. Early Childhood
Research Quarterly. 2020;51:144-152.

10. Singer V, Strasser K, Cuadro A. Direct and indirect paths
from linguistic skills to arithmetic school performance. Journal
of Educational Psychology. 2019;111(3):434-445.

11. Purpura DJ, Hume LE, Sims DM, Lonigan CJ. Early liter-
acy and early numeracy: The value of including early literacy
skills in the prediction of numeracy development. Journal of
Experimental Child Psychology. 2011;110(4):647-658.

12. Moll K, Goébel SM, Snowling MJ. Basic number process-
ing in children with specific learning disorders: Comorbidity

of reading and mathematics disorders. Child Neuropsychology.

1Fa

2015;21(3):399-417.

13. Vellutino FR, Fletcher JM, Snowling MJ, Scanlon DM.
Specific reading disability (dyslexia): What have we learned in
the past four decades?. Journal of Child Psychology and Psy-
chiatry. 2004;45(1):2-40.

14. Goswami U, Gerson D, Astruc L, Huss M, Mead N. Dyslex-
ia—in tune but out of time. The Psychologist. 2013;26(2):106-
109.

15. Schmidt C, Brandenburg J, Busch J, Buttner G, Grube
D, Mihler C, et al. Developmental trajectories of phonologi-
cal information processing in upper elementary students with
reading or spelling disabilities. Reading Research Quarterly.
2021;56(1):143-171.

16. Landerl K, Fussenegger B, Moll K, Willburger E. Dys-
lexia and dyscalculia: Two learning disorders with different
cognitive profiles. Journal of Experimental Child Psychology.
2009;103(3):309-324.

17. Torgesen JK, Alexander AW, Wagner RK, Rashotte CA,
Voeller KK, Conway T. Intensive remedial instruction for
children with severe reading disabilities: Immediate and long-
term outcomes from two instructional approaches. Journal of
Learning Disabilities. 2001;34(1):33-58.

18. Butterworth B. Developmental dyscalculia. In: Campbell
J, editor. Handbook of mathematical cognition. New York:Psy-
chology Press:2005.

19. Berninger VW, Raskind W, Richards T, Abbott R, Stock
P. A multidisciplinary approach to understanding developmen-
tal dyslexia within working-memory architecture: Genotypes,
phenotypes, brain, and instruction. Developmental Neuropsy-
chology. 2008;33(6):707-744.

20. Butterworth B, Reigosa V. Information processing deficits
in dyscalculia. In: Berch DB, Mazzocco MMM, editors. Why
is math so hard for some children? The nature and origins of
mathematical learning difficulties and disabilities. Baltimore,
MD:Brookes;2007. pp. 65-81.

21. Swanson HL. Working memory, attention, and mathematical

problem solving: a longitudinal study of elementary school chil-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

dren. Journal of Educational Psychology.2011;103(4):821-837.
22. Andersson U. Mathematical competencies in children with
different types of learning difficulties. Journal of Educational
Psychology. 2008;100(1):48-66.

23. Alsulami SG. The role of memory in dyslexia. Infernational
Journal of Education and Literacy Studies. 2019;7(4):1-7.

24. Jordan NC, Hanich LB. Characteristics of children with
moderate mathematics deficiencies: A longitudinal perspective.
Learning Disabilities Research & Practice. 2003;18(4):213-221.
25. Wilson AJ, Dehaene S. Number sense and developmental
dyscalculia. In: Coch D, Dawson G, Fischer K, editors. Human
behavior and the developing brain: Typical development. New
York:The Guilford Press;2007. pp. 212-238.

26. Geary DC, Hamson CO, Hoard MK. Numerical and arith-
metical cognition: A longitudinal study of process and concept
deficits in children with learning disability. Journal of Experi-
mental Child Psychology. 2000;77(3):236-263.

27. Landerl K, Bevan A, Butterworth B. Developmental dyscal-
culia and basic numerical capacities: A study of 8-9-year-old
students. Cognition. 2004;93(2):99-125.

28. Denckla MB, Cutting LE. History and significance of rapid
automatized naming. Annals of Dyslexia. 1999;49(1):29-42.
29. Geary DC, Hoard MK, Byrd-Craven J, Nugent L, Numtee
C. Cognitive mechanisms underlying achievement deficits in
children with mathematical learning disability. Child Develop-
ment. 2007;78(4):1343-1359.

30. Willburger E, Fussenegger B, Moll K, Wood G, Landerl
K. Naming speed in dyslexia and dyscalculia. Learning and
Individual Differences. 2008;18(2):224-236.

31. Van der Sluis S, De Jong PF, Van der Leij A. Inhibition
and shifting in children with learning deficits in arithme-
tic and reading. Journal of Experimental Child Psychology.
2004;87(3):239-266.

32. Landerl K, Freudenthaler HH, Heene M, De Jong PF, Des-
rochers A, Manolitsis G, et al. Phonological awareness and rapid
automatized naming as longitudinal predictors of reading in five

alphabetic orthographies with varying degrees of consistency.

1Y

Scientific Studies of Reading. 2019;23(3):220-234.

33. Koponen T, Eklund K, Heikkila R, Salminen J, Fuchs L,
Fuchs D, et al. Cognitive correlates of the covariance in reading
and arithmetic fluency: Importance of serial retrieval fluency.
Child Development. 2020;91(4):1063-1080.

34. Cirino PT, Child AE, Macdonald KT. Longitudinal predic-
tors of the overlap between reading and math skills. Contempo-
rary Educational Psychology. 2018;54:99-111.

35. Yang X. Unique contributions of phonological process-
ing skills to young children's mathematics and reading [PhD
Dissertation]. Hong Kong:The Chinese university of Hong
Kong;2019.

36. Amland T, Lervag A, Melby-Lervag M. Comorbidity
Between Math and Reading Problems: Is Phonological Pro-
cessing a Mutual Factor?. Frontiers in Human Neuroscience.
2021;14:592.

37. Khaksar M, Hassanabadi HR. Validation and validation of
the fourth edition of the Learning Disability Assessment Scale
among People with Learning Disabilities in Tehran (LDES-4).
Exceptional Children. In Press. (Persian)

38. Hassanabadi HR, Sharifi HP, Izanloo B, Ahmadiannasab
M. Iranian version of Wechsler Children's Intelligence Scale-
Fifth Edition (WISC-VIR). Tehran:Cognitive Sciences &
Technologies Council;2019. (Persian)

39. Hasanzadeh S, Minaei A. Adaptation and standardization
of the test of TOLD-P: 3 for Farsi-speaking children of Tehran.
Journal of Exceptional Children. 2002;1(2):119-134. (Persian)
40. Sarmad Zea. Research Methods in Behavioral Sciences.
Publication;Aghe, editor2010.

41. Moll K, Ramus F, Bartling J, Bruder J, Kunze S, Neuhoff
N, et al. Cognitive mechanisms underlying reading and spell-
ing development in five European orthographies. Learning and
Instruction. 2014;29:65-717.

42. Morris RD, Stuebing KK, Fletcher JM, Shaywitz SE, Lyon
GR, Shankweiler DP, et al. Subtypes of reading disability:
Variability around a phonological core. Journal of Educational

Psychology. 1998;90(3):347-373.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

43. Elias R. Dyslexic learners: An investigation into the at-
titudes and knowledge of secondary school teachers in New
Zealand [MSc Thesis]. Auckland, New Zealand:University of
Auckland;2014.

44. Simmons FR, Singleton C. Do weak phonological represen-
tations impact on arithmetic development? A review of research
into arithmetic and dyslexia. Dyslexia. 2008;14(2):77-94.

45. Hecht SA, Torgesen JK, Wagner RK, Rashotte CA. The
relations between phonological processing abilities and emerg-
ing individual differences in mathematical computation skills:
A longitudinal study from second to fifth grades. Journal of
Experimental Child Psychology. 2001;79(2):192-227.

46. Peng P, Fuchs D. A meta-analysis of working memory defi-
cits in children with learning difficulties: Is there a difference
between verbal domain and numerical domain?. Journal of
Learning Disabilities. 2016;49(1):3-20.

47. Swanson HL, Jerman O. Math disabilities: A selective me-
ta-analysis of the literature. Review of Educational Research.
2006;76(2):249-274.

48. Koponen T, Georgiou G, Salmi P, Leskinen M, Aro M. A

meta-analysis of the relation between RAN and mathematics.

1V

Journal of Educational Psychology. 2017;109(7):977-992.

49. Liu C, Georgiou GK. Cognitive and environmental correlates
of rapid automatized naming in Chinese kindergarten children.
Journal of Educational Psychology. 2017;109(4):465-476.

50. Squire LR, Wixted JT. The cognitive neuroscience of hu-
man memory since HM. Annual Review of Neuroscience.
2011;34:259-288.

51. Naples AJ, Chang JT, Katz L, Grigorenko EL. Same or
different? Insights into the etiology of phonological awareness
and rapid naming. Biological Psychology. 2009;80(2):226-239.
52. Gonzalez-Valenzuela MJ, Diaz-Giraldez F, Lopez-Mon-
tiel MD. Cognitive predictors of word and pseudoword read-
ing in Spanish first-grade children. Frontiers in Psychology.
2016;7:774.

53. Kruk RS, Mayer J, Funk L. The predictive relations between
non-alphanumeric rapid naming and growth in regular and ir-
regular word decoding in at-risk readers. Journal of Research in
Reading. 2014;37(1):17-35.

54. Jones MW, Branigan HP, Hatzidaki A, Obregon M. Is
the ‘naming’deficit in dyslexia a misnomer?. Cognition.

2010;116(1):56-70.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


https://creativecommons.org/licenses/by-nc/4.0/

	Bookmark 1
	Bookmark 2

