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Abstract

Background & Objectives: The researchers' attention has recently been focused on students with challenges in learning different lessons; such
complications significantly impact their educational process. The mathematical learning disorder, based on the criteria of the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition, is called dyscalculia, a specific learning disorder. Several factors have been implicated in
the etiology of motility disorder; however, this research highlighted the role of working memory and its deficits in the emergence of learning
disabilities, and in particular, math difficulties. Research has also suggested that the weakness or strength of working memory provides an
intolerable impact on learning. Therefore, the present study aimed to investigate the effects of working memory enhancement on improving math
performance. We also aimed at enhancing working memory capacity among students with specific learning problems of mathematical type.
Methods: This was a quasi—experimental study with a pretest—posttest and a control group design. The statistical population of the present study
comprised the students of the third, fourth, and fifth grades with specific learning problems in Kerman City, Iran, in the academic year of 2018—
2019. In total, 30 students with mathematical disabilities were selected using a convenience sampling method and randomly assigned to the
experimental and control groups. To collect the necessary data, Raven's Progressive (Raven, 1956), Mathematical Standard Checklist (Tabrizi,
2010), and Working Memory Test Software (Khodadadi & Amani, 2014) were used. The experimental group members individually received a
working memory enhancement program in 25 sessions of 45 minutes. However, the control group received no training. To analyze the obtained
data, Analysis of Covariance (ANCOVA) was used at p<0.05.

Results: The ANCOVA results indicated a significant difference in the visual working memory scores (p<0.001), auditory working memory
scores (p<0.001), and math performance (p<0.001) between the experimental and control groups after receiving the intervention and working
memory enhancement.

Conclusion: Based on the present study findings, working memory training can be used as an effective measure in mathematical progression
and improving the memory performance of students with math disorders. Additionally, working memory enhancement software can be used as
an effective educational tool for students with different learning disabilities.
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Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


file:///C:/Users/maryam/Downloads/Amanallahsoltani@iauk.ac.ir
http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html

[ Downloaded from www.jdisabilstud.org on 2025-12-19 |

[ DOR: 20.1001.1.23222840.1399.10.0.64.3 ]

TRV 0) P48 1 sh ldUas does

J:\-&‘L;:&j}g c\Jqu \T’Qq .L-ﬂ-w‘ L}J;)L&b‘

S Al b b g1 5 Bl 3 Shas 3 g p (S il o g S Bl ) 2
o £ o 5L St (glyls Ol el 2ol

TS5 e allde T(g o) bl s T olalu allglel® (g, dK5 o 3T

k5 o5

201l c0le S 0le S oty ol ST olils ¢ s 5 b2 (515575

<Ol 0l S c0le S doly el ST 6855 « wlibOlss 05,8 Sustisl i 5 ebidOlsy 51585 Y
201l 0l S 0le S oty oDl ST ol&ils ¢ o3l s 03,8 slskinl w0y slis (512875 ¥

Ot 0l Ol S dly Sl 13T o831 ¢ bty 03,8 Sbsll (g Spsle 6155
Amanallahsoltani@iauk.ac.ir :J gows 84w 85 26U ,*

VYAV e VW ighudy @,usmv,j YO 1zdlys b

0l S>

_—

2l (6Kt 3B T Joaaos 55 ol 5 s 0353 5500 53 Rl Ml Sls o8 ledd S e 15Tt 2 0 Ktin sty 3l ladli s 18U 5 )
2 53 pol (5l ASae (sl Ol pal 515 (6518 el ood B U1 5 bl 5 Skt 5 gt (SIS Wbl g b Bl gy BAa b Sl a3
el

Ghls (oMl ey 5 ooz oo Glaaly O3l R0 1 Ul Al s o0 a3 54 0sa5l 003l i b el b (ulojfand (tass ool 5 gmy psbas
w333 (6 x5 ga ity 5Ly NS L 5 gal 20 Yo pls ol 1 LLosls LS rar_ay aass Jle s 0l S ol el 55 oL g5 0P (5L St
By S S ((VA0F (0325) O 855 e (S Lo (SLa0y g 3T cLnosls @JTC:“? Sl k25 S 5ol s il glees § 55 pslas Josye 5 Lud Sl
Sl GlARESFO A YO 5 1y 6,8 sl 05 &b S2olaiT 05 8 gla o s 3T .y JSa (VFAY ( Sbel 5 3lslus) (8 sl glably o sadl 5 (VFAQ (S5 ,5)
3 03l 2700 (g olaluns prdave )3 ills S Jolo RSB @ e gl s S

(P<r/0 1) 2L 3 Shoe 5 (p</ 0 V) oMs (S ol (/v 2 1) ()l (1S aablo Sl (6 l3line 55 87315 LS 8T o s el
3153525 alloe Jlesl 3l ol 5 2oledl (slres S

2y IS L 0l gl Bl (S Wbl 5 Shas 350 5 (W3l Sty 53 S B, Olees Ll 5 (SIS Bl 35 pal i ss cpl SLaadly el 16 S
23 g oslazl

(S Wl 255 Wl (S 5 3l ol (S0l IS (S Wbl 1Lael S

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMalloys ¥/+ (551 5 —sloi 5 smes o o8 ond ST s b e G ol - 51530 olalas aloes <V ¥A0 © sl b gies jLESH o
4-&5@)_9} 13 padend () b ) sbay (ol 8ol 4 ol gl Do bl allie ol 5o edd piie 3l g0 45T das oo o)l Lol 4 &S ol ol iz

\


file:///C:/Users/maryam/Downloads/Amanallahsoltani@iauk.ac.ir
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html

[ Downloaded from www.jdisabilstud.org on 2025-12-19 |

[ DOR: 20.1001.1.23222840.1399.10.0.64.3 ]

(V) sl L;v:wj:ﬁt

S Wbl 3 s b Cines bilesls OLas 30 Lty SOl
ol os S Eodse 4 arsl 2)b Lgﬁ.lgl;)&\):i‘l: S50
el 0l (:L>r_:| nglfzdé.éb- S, 955 Sl Q;:Ln)lsup}ﬁa:’-
CJY}’\I}-‘ L; L)Ls);) 95"“' LsUMij).) Lo Lsugi'“jj;' )‘ fJJ
e (M) 313 il 53l s AL sl bl o
1 S alabl o 55 158l 5 phse S OLSen 5 engd 01l 5o
Ml o2 s poler e Glaaly Ol el ls (8 il 55
058 S bl ot 31 epl 3155 31 0L gl o8 s 8l
V) A i Sl

ku)‘ E) LS)K sl 3)}} BL) 41.9)?&:))}—\0 ladlze @ V}SL
o2l s GRS rb,a\ Coonl 059 6J:§.>L3 O b of Kol
Lon) Ll W 2z ol 5 353 0 ) (2554 <o)
oAk (il S walE 1 bl s ol e 2 0
> S hee 35 (S Aabln g g8 e 31 e s bl
Mo s Ol gol 2ol S sl e b sl s ol
A b L £l el S0k

soror Y
L Osailom —0sail i b 5 Rl g5 51 ol s b
S 555 5 oy D358 505 (o3 15 Lol Arslar 3 ol 805 S
A e ey 5 ol s p s slael Ll (6550 Y
O gh Byl W disly LSEVYAF_AY ess Jle s Ol S
g5 3 Pl 5SBl OMSaa (hils Ol pel 15 51 & w Jal
2> 6580500 sy Geb3l o g 5 She ke 1 2L
05,5 ) ol S 5 Jwleil 05,8 55 )3 s oy suons 5 Ll Sl
ke s e oo sl 55,5 sbabas s 8 13 (G o33l
Sl Jre SLol Cdglne 23l (L) YE4 e 2305 1) 5
1 03,0 a5 (S far 5 bl b (S e
Os2) 3K 0 S Sl Ose) 53 s Ao Odsbls
S 52k Comnd S ol 5 Ao 50+ 5l 26878 00 S E(VY)
tsobs g5 5GPl S0k I glls sl il Olsea (1Y)
P S Vs 5 e a0 a5 ol sl 250 31 s 0T om
2Ly g5 3 SOl IV hls Sl sl isls s auly
oole i 5l s g ge))] o Slaslne (LS 03l e iS
il 4GS 5 40 lasie cls.u)'\ Fomb phea Sl Dl s,
3 i o Solen YN Ko Ly olid 5 ol Y
by ) s el 53 s Ll o8 sl ol s and 5
Oisl s Jsn i ) ghian 10 85500 S Al
o 55 20 sy by 05l 2l 2y Jh sy Sher el
O Ososl (V) A3 Ldss 1405 Jle s 5 wale14YA
Slodinad Coond (Slyl5 43515 psaas £0 (YL & JLud) oYLE 5

4, Dyscalculia
°. Raven

4ndde \

Cnl 0 38 e 513 sal j20ls o O) K sty a5 3 sladls s
S 05y ezl LIy Cilides wsys (5,500 53 ol il o
AL saddlesl Jols 1) 6 S5k (sladDs 535 o sgie (S ol
“fw‘f"r)«—“ el s Wl Ss 3,8 5 aS Wil e LS
Lo Shos 5 Uy 3l s Bd Sl 2 solabins 5sbey Sopn
Ao b S5 IS cal (S Ml )08 s 5
el Sos NS i s Jsl 23 55 Lol $0LBL o]y Lacnd s
560 e 5l Cong s ()L JD (a3 Shle e
05,5 a0 OV I wws pl s ol Lo ol )b
O sl () spdpe e Sl 5 S g 0Nl
350 ) St i fued Bl S Gl &S ppsse
N S350l 0 iy gt 3558l G ] 5 el 030 o lans]
(ol > (el 0l a5 Rd g OBl 5500
Sl 55a 2bs g5 5 o L SIS g 5 sl
2,13 355 (3L G

bl 5 maseds slanaly (e ol 03 e s bl
I olge Lol 5157 ol 6,500 Ikl Tl oYkl
Slsanaitn (55l canl ot 3L T SISs b b ols- (6,850
3390y b cds (Olus deld o Shas oluel Sy 5o ed
shuge g caas ud Lol Yl Coms 5 Sl
Lo 3 A0 a8 ol ol 63 e sbo ! (@Bl (V) cnl s
2k 5 Slalous 5o IMesl pbay JSha b ann s (yias 55 055587
Jolss ol I b (o pas 55 () L o Ll
J:,&)J.; Slidss 53 OS5 asul bl (ool ol 03 o (g3
YN il 53 O cins 5 (8 il 55 (w03
Ol b e bl ol SLsly s I Lo s 55,500
IN o Dledbl (580w 5 B (Siluo 3 (Sl atmmm
Slp S 55 s oledbl Oljen S5l b S pomls
sl (§9 0 Als Jom 5 081 g O et ooz 5L Skl 3
o) s> 55 Lt G1)ls Ol sal 551 & dwy o a5 sbpl L(F)
L wslime slas Shas 53 Colpe (oS il
IS gt Job fidands

S8 sl glas Sy aulin &0 i s 50 OLKer 5 sl )
L s Oyl gl 505 05 8 aw 53 Bs (6,80 5 el 551530
N Loy S8 515 ol s s osle 5 wlsl, JDes
b slaos S amalies g ool 03 1) Cand ooty Sldly 5o
5 (0) Hdals gaean Slidoes () dodls (g3l 5 0Ll 95 SO
5 S Bl £y s 5,500 sl (P) <
Oy 1 Sl coeal & Wlesls bl (5, S5k B
dd cpl g sl ploil [ 9 5 &S (g5 53 e IS o
O3 sal 2315 g3de 5 5Ly 5 Sas s S aabl )3 el & sy

!, Learning disabilities
2, Diagnostic And Statistical Manual of Mental Disorders (DSM-5)
3. Mathematic disorder


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html

[ Downloaded from www.jdisabilstud.org on 2025-12-19 |

[ DOR: 20.1001.1.23222840.1399.10.0.64.3 ]

o 2l OLKan 5 sosem .(V9) 5 00 Ole) 4z 3o ¥ oY vl )y,
o) sleilas e (VW) W35 aol 55 1y a5l &b
(olrl slaesl B sl OF &g 3L &uss 5 )b 0L L L1l
L Tl oLikd) psle Oliios dngs )8 b sdgin
Bl Olge b 1) OF sl el a0 L5305 51 (6l S
Goldos dbsl> 5 (gl dlasl> U,Z)'}JJ.»L.? (o bl 35 5l
058 S 5l s Wy o 2ty e 08 (b S
o & e B & e T G e 53 5 d5d e pu S
Jiaifl-«-.! i 3> By, Losluel 5 JSSI - o 8 3 STy 50
Sl kb G35l 5 Bsdie Sy S osba b Lsde alb
IS Ol Kaoled doeio (3 o)l s p0 0313 L |y s
e ol 4 5 g ) sSan 5 slaransy (3 55 0 a i sl
ot oS o5 5 Olonas ) CIlas b slorars) Connd 3 35031 oS
Jsl & AT 5l e sSan oo 53 (Js 84S jadete ol 0l b
GLal Ol Wb jael by 55 cols Al e p3 LS jasede
Aoy g 53 g3 caloma 53 s 3o 3 g 50 15 0B lo0 LS
535500 D) 5l & i slaay S Ol 55 o 58 e e day
23 Al e g 5 o503l 600 5d e ol ds SIS Sos e
(OVA) 55 00,55 5 gralS

S Bad oS b asseil Cads ol iash sl ¢l
OV e ks 1y sk a3y kol d ) S0e e b
e 33 gu&}.snglf,a));u)).gj\ S habeols, cil s
5Ly Sbus s (S 1S sl o L alBlus ) sba o gland
S, shea OUT bl 5 A 1)) asl  (glgoes 30 5 I
Sz 03t Ot e M S R ol 03
it 5 A eSS (g3 5a3] a whas Lo 5 (1Y) (G5 sl
e a3 Sl sn sl 31 (V0) ()8 sl glasll,y el
b 85 el s calel 05 8 55 45 slad jsba e gs el
a5 Jsl e Lo 1y 35581 el oo o S sla g3 5o
3,0l ) gt anda aw ain a5 (6laz s FOL=YO b ol
NFAELT 51 (o5 5ol 0l gl 45 el S5 0¥ 55 S il
05,5 sla s sail 5Ly o3k cnl 3 5 daloil J b \ FAVE s s
(gl Sl L3l ) a3 S5 3y o35 5l 4 Sn ol
P phae o SLsly IS e d S Todrs 03051 810
S il Gl il pimeen 5 dd eSS Sagel
Gy A5u 3l s sslien OF b 5 A3 €3S L g el
S Wbl 555l 1l 5 51 a5l by LSk (Sl
JI38le 5 cpl A sl Lo (23LEGOLS) p e Sliad dnse
5 At owsd b oKl wlidolsy Olsliwl k5 o3V AR o
OVA) e 250 513810 5 31 5ol SN b 3 s g sl ol
(V) sl ol 4 ool Ko b b of (g5l dais

153l Al e (IS alabl g g5 5 2 pol ol 4N
sl 0l 1Y J g s (6,8 sl s

2. www.sinapsycho.com

A Gy i A G SV G el il sl 5 e
g ) 030 Kogail (e oyl gal aw 5l day e
25300 e 5 5 3l ol 6y bl 1 o g3 h g 5 A8 e
el e 5 2l bl e Os SRk 3 (VT XS0
(L NBY) o cilides (slaos 8 53 0y 09 s Kon (2l
L cos o Ol 5 (V) el s ARGV
& a3l 3,8 IS Y 1y Osail el el
S 2131 Ol gea 2l 5 Qv (pdsp g 5 LS Ll (adeds 2 Gl
(OVF) s OBl iy 5 e g don

o 03 G580 b Sl 1 L) I S
L;u@gdtﬁba;swéuﬁhw Jola (V1Y) dd L VFAQ
Ll s 2Tzl IOV skl 530 bl oy B U
50w 2 SLOES & by ol gios Bl 5148 (¥ Yoy
JeaSS 558200 51855 58T e 5 ol oS ol 2y 5 p)ler
LS o andllas |y Cad Sl sl ) &ﬁ&u&é\@f@ o
23 3510 STl plaey S 585 pal S e il 1) S sal R0
5 e sl @ 3L STl las 5 b el b el Bl gl
T B R e L RS LRTITIBE
5ol 5l (S o S 1y Cnd S ol slis Lo 30 S
e 0315 eSSl ¢ 3l ol (6 S5k NSt (sl
Cnd Sl V5 5l s @ oS el 2505 ) s OF s
£ 3 SO IS byl sl 2ils Olgea (s o 3 Gl
0303 oot 0ol Sleel o s (VY) dipd gn s (2L
AOVY) el ey /8555050

Sl dyems Jhaw Sl 5 05 ool 1 S Al 5031
RS IROW IR ORI N SO SR g 1 B B
b JuS 5 S il 0 g T sl oS (I e 51 s
Ogai i o3lil ((V0) L& b VFAY Jlu s Sl 5 slolas
Sl pll gL s il ol S8 e 53 31 ()18 akadl
Sl el G wsSS daay, el 2 ey e Pl bl
53 LS IS5 sl sd20ly o 5 Ot il 2503 5 2548 0
Y (ROW 03 555 0 Oyl Slel (G oSS sSas £ 25w
B3 b My kS 1SS bdesls o5 5 Ko | sl
Sl 5 800 2,8 00 Gl o b S5 53 6500 s 2 4 i
53 G b AL Ghae 2SS 3 a3 Soseil &S el Sl
ol 33 g0 a2 S 51 S0 s e o5 ga il S 5 55 e 030 L;«Li.a
Gial AES 53 2 53 G5eil &S s ph e 03ls s Sho 850
I3 353 slhel b 0 8 s leax ol & ax ol sl
o8 ol 03,z B plaargy 5w sSae Sidu 3 0 ped S
B 33500 ma el iy 4 bgse 23S 55 a3 o sl
AV0) 355 o i e O ga)

S S Wbl 55l glataey i o)lS aabl 35 pal Al
OLSen 5 S8 Npenzs Olse b 528 5 ol sl
O 5558 5 ol SlaLly (glasls oS a3 S 21, b 144 Jlu s

!, RoboMemo


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html

[ Downloaded from www.jdisabilstud.org on 2025-12-19 |

[ DOR: 20.1001.1.23222840.1399.10.0.64.3 ]

S bl g 5 158l 5 Aty () Wbl 5 5 55 gl Sl 20D L) sk

[ goes ol
.a;%yug,ﬁjﬁyﬁjﬁmspﬂs“\pl‘.;z)py@.;,:j@;,ﬁjggmjJ,L;)m;,ilm,w Js!
2,500 5155 15 0T b sl e b 0303 LS 3503 &5 b [Siay JKLSI 5 lael 5 g £
23,5 LSS 15 0T Aol ) e A 0ol g3 33 9051 (612 s oy goms JLEN 5 3y o s > e
.J;dﬂjbgj b Lth)‘éQKA .\fb}\m A esls QL;J\_LL;N&L&QKA)J ‘53\:!4“ C,JL>4; JK.,:I);I.A;\};_B}? €)L€e
.:;@)\Jgi‘)L&Q\j‘ég&aJ::L.v‘g\mu..L:b&\f\.ﬂi@’s&é\.&f)&ﬂ)}@lﬁ@O)ﬂﬂgd&.ﬁ\}é\.&&l)dﬁf- (..'».:.
23S 1SS WOl b ol e S 031 L2 3 03l 4 pbaw S0y sluel 5 g > s
23,50 LS 1 0T ol 1 e s 00 g3 33 5031 (613 Btw oy gty Sl 5 o s > PEFIN
35 LSS L T 1 (S 0Ke dob 5l s s 08153 B s JKSH 5 5luel 5 U5 0 e
23,500 1SS 15 0T b 1 e s 313 0L 3503 0 B)lez <) ot JISEN 5 slasl 5 o s > o
3,5 0 5155 15 0T b 5l s A 0155 33303 (51 5l KB SIS 5 slasl 5 Gy 23
) 5 Q“' Ol S esls plas 5 < ’'Y 2 g dlael 9B 3
o LSS Lol (S5 0l bl s 1 0L 2bsler s IS slael 5 Gy >~ p—’*)\f
3 S 1SS L sSns oy oot 1y LOT L 1 s A 0313 LSS 53 305 0 2Bt It JISCSH 5 slas] 25092
3,5 0 5185 1y Lol b sl e ok 03l g3 33 5031 (81 2l &y saos SIS 5 slued (25
23,5 0 LSS 1y bagl 51 SG 0l Al o) s oS 0kl g3 U5l ) sbas JISKET 5 slael 5 Gy > OIS ol
35S e 1SS 1y ol 3 LSS 0lKe L gl e A 0313 OLES S5l oy sty JISKSN 5 slael 5 g, 0K ey
S 1S5 1) LT b 5l s S 0305 olss gogail 4 by JSaa S 5 shael 5 Gy~ 2l
350 1SS 15 LT b gl s A3 020l 3= 33503 5l Uy 0 SIS 5 shtel 5 g JESEN
23S 1SS 1 Ol (S5 018 dob ) e s 0ol g3 G5l sba JKSH 5 sl 5 Loy > 01Sa PENES
3,50 LSS e sSns s s |y Wil b sl s s 0 il 3= 355031 (51 (2B 3lez oy o JKLSN 5 5las] 2355
2S5 ST esSan JSbay 15 DTy ) s A 0l 503 (81 B0\ oty s 5 2l PO
J;@J‘){J‘)QQTJ‘éQKAJfLJ‘W.,\..Zo.)‘.)QL&L;:U)LRQ)}@MJK&\)AU&“}JJ?QKA (‘S:Oj\:am:d
23,50 LSS 15 0T Aol sl e s 0ol g5 3 9031 (61 B RS sba SIS 5 slael 5 os > £35Sy
350 S5 S S 1y LadT ol gl oo b 0303 9LES 33 903 &0 2By oy JISCE 5 slted ETIOw.
350 1SS e S by 1y gl Aol 5l e b 0303 OLES (33503 &0 by sty B 5 Sl Pl s
b plrl a3 g (88 5 e g 503l ) S5 (T

aa>So 5 A ploil Laos 8 ilyls (Kan 5 Laoyad w35 030l Glone Sloil 5 pSke) (o5 Dol 51 Laesls Lolowt s 525 61
NSy m b 030 s el 13 a5 ey den &S A 3 0/00 (5lsbae pean 53 (LSS Jlos) (blead ST )
Sl (g, S alas > (2L O30l Lom s daw a 534S 515 LS A eslanal YY a5 SPSS &)LJ)\J'.%\DJ
ol Jli Sopen el mis oM @ Wl
03 s (San oS5 S Gasitia 55 p i 0 5a3] gl (D> 0)
G il 5 oyl (8 il 5 Sl ol sla i

(p=2/VY) 255 0 0dalin (gl

bail ¥

olponey 05l 5 0503l e 4 b s e
U3l S3a 03 Ll ol Y Jsk 3 el ST o ks
Jolo bolssST st a2 i ololssS s el )

oS 5 il slaes S )5 S a5 o) 0al sla e il 58 lons ket 5 Slne DLl 5 b Y s

@=10) ol 5 (n=10) Ll
PPREN Jlezl s F _ N _ e P
S

\/\Y \Y/AY Y00 \§/8 0 a5l |3 _
+JOYY <o/ YO/AA 2 opad

\Vavd AN A\VARS ARV [IES RV INEY

\VAk4 ARVANY \/VA AYAR] IRV W .
V/FAY <o) 04/Y0 F ol (6,8 abasl>

\/ VY ARVARY Y/vY AAR) [IC RV NS

/Y0 RVAN: V0% MYV NECRVRIIW )
/AYO <o) VYV/EVO F GoMos (5,8 abasl>

\VARE \KV4'% \Vid+) \AvAR] [IC RV Y

ol 58 slaes 8 55 0 gal ey el o o 30 DL il il lmedl ol 5 ke i 5 Glaas s Sasolis Y sl
3Ry Jﬁj@\&&jw obfojjfb‘}A)'Tm Q\;«J) J:o:lLA)TJ JMLL::)‘);J:&J@b&o\;@@o‘)ﬁ‘jb@@ﬂ)k&uxﬂ

L Shapiro-Wilk
f


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html

[ Downloaded from www.jdisabilstud.org on 2025-12-19 |

[ DOR: 20.1001.1.23222840.1399.10.0.64.3 ]

D551 5 03 il 108 13 S 5 e slac e
cledbs Sgus 5 Lealy col 136 of 5,080 5 6,8 dasl>
Gl M is s 4 b ol Sl AL il ol
E) J:’°t'j§g_5l>°|) ‘\5.)).’ 6)[5@5 Qﬁ}a:v Ls‘f ML::‘) )‘ oalaw!
O30 5 Ol sel 21s 5 ol (62800 Y Olays 5l 5 550
s Ll 50 IS Wbl o g I3l ol ply e
5 osh ol cbal aluly 3l S0 VM gl
Cooddcrand (loys 5> 34d 0 Slgiog s b olidss
B QT 6)‘.)5)3‘} 6)[53.]43{;- é)l{)b ‘;\?-L».A ‘)__AJ&.:‘ u.«r)‘.)w OLQJM

g enls 55 gal alabl ol o5 slaely SASL
Oliies @ oS 55 Lapl wMSie 2alS (gl lil sl 0555 5
Las 13 e ) Cllas ol 553 (gla fagsy 53 558 s slgiy
55 &l gy Ol l5d 3525 53 S gdome Jdoay izeon
e ol 2l 8350 bbb 8L Sl (65 S S
f:)‘.li:vﬁitv L}-&l’-@t’.’j | Oi«.dj M"@ JLAL{‘) J“Aj};’
Sl SN 8150 5 s ol 873 50 e Slty cpl ol
i Sl eslinal 2SI 1558 g ) oS (2 el (Lol 5
O3 )3 ‘5):.?4;}@; Lac,:.:j.bu)if:j\ .;;%M&uuuﬂ
A Bl pamo s ol ply E.LSL;«JKJ*A)L{H)@:M«f:ﬁ
Sl S5 0Ll S esliml daliad (6,84 s 3 Ol OISl
obol i Olgea O s S s S8 sl a4 galscenl &
ot (bl )l jx;k;uwm,;y;\;\;yjéﬁﬁgﬁ
a5 ol o b 5 Ao o OLES 1) 595 Slidins iz 5 o ol

Dy (S e

SrSens 0

2 Js ssbe S Wl b b ol sty il el
el 63,008 e 3B 0l el tils sl 5 Shas 5 jie IS
sl mls 53 IS bl b 5 CblB 5y & S Ol
ol |, OUT ol (500 e lee (L 6 S5k I L
Corge 5 Ao e ol Bl AR b by LIS ol
KPR o\j).aTdiib o ol s S 55

Sl Sas F

OLE 5ol 5 OV s 5 5% 35 0diSES,S 58 Ol gl 2305 )
Lo o Slz5e Ko 5 0Lyl (ol S il Do 5 oo s
.{,.3)\; I S5 JleS e ilany (65b Gudos opl H”d‘ﬁ B}

basls vV

35w B0l w5 (658 Wy Sl wb S Wi ol

ROV N CIP ¥~ B P PP TR YOS URRCH SOV IR
Sslons gl 3l 0 gal ke 53 515 0Lt bls 58 o gl
S G ) e &S b S a0l 5 e ol by S(p</e o)) S
038 5 Slail s 8 (ool 0sa3l 53 ST sl 0503l iy
S oM (I8 Al e 53 3,15 Sg2s gl 3 oS
S G 1 e 5 0 4055 anet aS (P<r/o v ) Gl lalins
bl e, G soled (S bl 3 (8T sl 50 iy
G Hasl e 53 ramen )15 3925 Oga3l e 53 oS 055
o s 43 8 4t i (p<ry 0 N) el sl gl (5510
O Gold (8 Al s (T sl gadl i 51 e
a3 3B 0le 315325 0 g3l e 53 ol S 00 S5 laies 8
e 53 5 /PN SIS S Al e 53 0 /OY 5Ly Dse3

DAY ol (S aks -

Cow \i

S5 O BBl s 5 B e Ba b e ol
L ol el jtls (oS adabl o B gl )| cpimenn 5 bl 3 Shes
S5 8 Gasie piblssS Jlod ol (3 S ool 5Ly I
e Olsea S el 5 Sl 0 gel S e 28 S s |
s 5 Slas ssp S A 55 sel M (il en
ol S50 bl I b ol sl Rl (8 Wasl> 5 a0,
(F) <us 5 (0) oehals wlidos glaadly b ol eyl ol
B EM ke Ml ¢‘5)L§;.bl;- Dol 9 Uﬂ:a)‘ 3.\::.0) BL
Lls Las ladlas .ol o sl uslde 53 0505 (S35 580
b abail cpl b b (S a6 55l 355l Gla s,
0 .(\Y) JJJJJM C;.:JL&Q BE) C)‘m&: G 9 B 0 J...{LJ\
als-le 5l a5 oSde sla i 55 aadl b guan 55 bl sy
o S 05,5 5 Lal ol odalies alaslo opl ud b 5 yog (6 S el s
A2 ol (glslme b iy 3 SO il s gladslae oS

Sl 5 bl Sl Olsea S daEl S5l 4 4
ek glasaly i sl S5 (63,55, Ll e Lgxfnl::
oleys 3 Lol 5l eslimul 5 (6,8 aabl iyl 5 5 gegs sty
dpt Sl Bl Gk el 5l AL Sl S0l I3k
OLKan 5 jadsn a5 Liags 55 gd IS sba e 5 Slas
22 s By Lgxfal:c OIS hyls 85 S sty (sl;r_d
2351593 DL 5l iy 03,8 S8 (Sl 5 gl 855 S
O pesde 5 b il (I8 dasl> 5 o8558 pl 5 Shas
(Y @b 2als ool de B olsl;y s bapl wodlslis

& U5 sl 55 & 6,50 lalllas 5 5l tash =W 4 el
Sz ciliies (Lo 3 el &8 S ams Ol 5 oo (A o,Lil Lapl
IVes b ol il oSl ()8 alble b iy 5 dsge
Sl (s 53 (V) daspe Gl (St d> 3 1) (5,500
d)glﬁjb ‘)ft).jﬂ."L‘: C;‘})} 'J“:;L?UA })?.@..J ‘) 6\)&@& cvﬁ'.n


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html

[ Downloaded from www.jdisabilstud.org on 2025-12-19 |

[ DOR: 20.1001.1.23222840.1399.10.0.64.3 ]

JLA ;.:Lw oj;ﬁ J:'AJ;;’ UZ" LS‘J’."}}’.U’ G| QL»; Jd- g J‘)’To&ﬁ.}b

] 0l (aL>u\ JLAJL.» kf sl &L" ol NEERY Luf»ﬁ}}; U'-f‘ Wl o leds L> uLc; gon j)}ﬁjuﬂ)jﬁ“' oyl 3l oddan)ae

UKJ"""‘":’}" &%)L&A )‘&Si@bqu) ‘)i.b‘}};: u::‘)} NG| AMJJL\G \~/‘\?/\°OY/\

el 213 odge o 1) Wi uz)tf;,,um;@j\@?@\s,\;ﬂ; OBUSES o den s @il basnseil Oloys 5 pole 5 L

RG] 034 Jlae é)&j@)%)&fj\.})bo&@ rjé EJ.M:vj_v BEER] .\3.}; lef)) J'LJAJJ“;' S50 é\.ﬁ)’\b‘ Q;ALLJ &) g0
pL@;ﬁ- Bk 9 sl 0315 (al;ul ) LM;\;J:M&_”:)J’:JUTry VPV 1 Lad’;}.»j«.) Olsobl (ol ptomen s SeSHLlie blad &y 50

RO m‘br@.wwa‘}bj&iﬁjjﬁ 3.\3‘35‘)\)) Qﬂb})}b@) Ll M‘)} MLGJ?‘-.» UQTQL&}’\L‘ daL«S S L
A J.a\yus;.ﬁbhjyre}ﬁf

site o150
A rls 3L @ S oS S e Vel Qs 5

References

1. Gupta PK, Sharma V. Working memory and learning disabilities: A review. The International Journal of Indian
Psychology. 2017;4(4):110-21. doi: 10.25215/0404.013

2. Geary DC. Mathematics and learning disabilities. Journal of learning disabilities. 2004;37(1):4-15.

3. Zhang H, Chang L, Chen X, Ma L, Zhou R. Working memory updating training improves mathematics
performance in middle school students with learning difficulties. Front Hum Neurosci. 2018;12:154. doi:
10.3389/fnhum.2018.00154

4. vander Sluis S, de Jong PF, van der Leij A. Inhibition and shifting in children with learning deficits in arithmetic
and reading. J Exp Child Psychol. 2004;87(3):239-66. doi: 10.1016/j.jecp.2003.12.002

5. Dahlin KIE. Working memory training and the effect on mathematical achievement in children with attention
deficits and special needs. Journal of Education and Learning. 2013;2(1):118-33. doi: 10.5539/jel.v2n1p118

6. Witt M. School based working memory training: Preliminary finding of improvement in children’s mathematical
performance. Adv Cogn Psychol. 2011;7:7-15. doi: 10.2478/v10053-008-0083-3

7. Honore N, Noél M-P. Can working memory training improve preschoolers’ numerical abilities? Journal of
Numerical Cognition. 2017;3(2):516—39. doi: 10.5964/jnc.v3i2.54

8. Cheng D, Xiao Q, Chen Q, Cui J, Zhou X. Dyslexia and dyscalculia are characterized by common visual
perception deficits. Dev Neuropsychol. 2018;43(6):497-507. doi: 10.1080/87565641.2018.1481068

9. Richter KM, Mdédden C, Eling P, Hildebrandt H. Working memory training and semantic structuring improves
remembering future events, not past events. Neurorehabil Neural Repair. 2015;29(1):33-40. doi:
10.1177/1545968314527352

10. Fahimi M, Arjmandnia AA, Fathabadi J. Investigating efficacy of “Working Memory Training Software” on
students working memory. Health. 2014;06(16):2236—44. doi: 10.4236/health.2014.616259

11. Raven JC. Guide to Using the Coloured Progressive Matrices. Sets A, Ab, and B (London: HK Lewis)
[CPMo6Coloured Progressive Matrices: Italian Norms (Florence: OS Organizzazione Speciali)]; 1956.

12. Tabrizi M. Dyscalculia Diagnosis and Treatment. Tehran: Fararavan Publication; 2010. [Persian]

13. Anastasi A. Psychological Tests. Baraheni MN. (Persian translator). Tehran: University of Tehran Publication;
1993.

14. Rajabi Gh. Normalizing the raven coloure progressive matrices test on students of city Ahvaz. Contemporary
Psychology. 2008;3(1):23-32. [Persian]

15. Khodadadi M, Amani H. Working Memory Test (WMS) Software. Tehran: Institute for Behavioral and
Cognitive Science; 2014. [Persian]

16. Klingberg T. Concurrent performance of two working memory tasks: potential mechanisms of interference.
Cerebral Cortex. 1998;8(7):593-601. https://doi.org/10.1093/cercor/8.7.593

17. Hamzeloo M, Mashhadi A, Salehi-Fadardi J. The effectiveness of inhibition and working memory training on
adhd and comorbid symptoms of prison inmates with adult attention DeficitHyperactivity disorder. Journal of
Clinical Psychology. 2014;6(1):1-13. [Persian] doi: 10.22075/jcp.2017.2150

18. Klingberg T, Fernell E, Olesen PJ, Johnson M, Gustafsson P, Dahlstrom K, et al. Computerized training of
working memory in children with ADHD--a randomized, controlled trial. ] Am Acad Child Adolesc Psychiatry.
2005;44(2):177-86. doi: 10.1097/00004583-200502000-00010

19. Mashadi A. Working Memory Training Software. Tehran: Institute of Cognitive and Behavioral Science; 2010.
[Persian]

20. Holmes J, Gathercole SE, Dunning DL. Adaptive training leads to sustained enhancement of poor working

memory in children. Dev Sci. 2009;12(4):F9-15. doi: 10.1111/j.1467-7687.2009.00848.x



https://ijip.in/articles/working-memory-and-learning-disabilities-a-review/
https://dx.doi.org/10.3389%2Ffnhum.2018.00154
https://doi.org/10.1016/j.jecp.2003.12.002
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5539%2Fjel.v2n1p118
https://dx.doi.org/10.2478%2Fv10053-008-0083-3
https://doi.org/10.5964/jnc.v3i2.54
https://doi.org/10.1080/87565641.2018.1481068
https://doi.org/10.1177/1545968314527352
http://dx.doi.org/10.4236/health.2014.616259
https://doi.org/10.1093/cercor/8.7.593
https://doi.org/10.1093/cercor/8.7.593
https://dx.doi.org/10.22075/jcp.2017.2150
https://doi.org/10.1097/00004583-200502000-00010
https://doi.org/10.1111/j.1467-7687.2009.00848.x
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.64.3
https://www.jdisabilstud.org/article-1-1271-en.html
http://www.tcpdf.org

