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Abstract

Background and Aims: Children with Specific Learning Disorder (SLD) suffer from
impairment/limitation in their working memory capacity. More effective interventions require
approved training program by experts. The purpose of the present study was to develop a working
memory training program (WMTP) for children with SLD and assess their validity by experts.
Materials and Methods: First, a proper working memory model was selected and then working
memory-related activities were selected from various sources. Next, the activities were classified and
approved by 13 experts in SLD. Later the face and content validities of activities of WMTP were
evaluated and the activities were graded. The content validity was assessed using CVR.

Results: The WMTP was designed based on Baddeley model. Overall, this program consists of 14
visuo-spatial working memory and 13 phonological activities with each activity divided into four

categories according to the levels of difficulty. Each category consists of easy to hard (no=7),
moderate (no=7), moderate to hard (no=7), and hard (no=6) activities. All the activities had
acceptable CVR.

Conclusion: According to the results obtained in the present study, the WMTP could be applied by
occupational therapists for children with SLD. The efficacy of this program should be assessed in
further studies.
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' Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition)
2 Specific Learning Disorder

3 Working Memory

4 Central Executive

5 Phonological Loop

8 Visuospatioal Sketchpad

7 Episodic Buffer

J Rehab Med. 2019; 8(1): 128-139



ohYBes g (0ae805)
L -

4 S1a0s o oasel (6,18 sdladls cud b 0,8 () Saws b 35y g Lais 423 1 flojen yob 4 g o &S SleMbl 50
slasly b Wlg o (o) galadls aS” wisly Lis oladllas 1 ooluw el ol ()5 gabadls cud)ls aS cunl (ol o poes 38lg5

bl higel )18 ke oo KIINGDEIG 15,8 0 L3l 15 5 090 4 ol oo lalllan ol satloz 51 d™ Mty 3900 5590l
(doolisS calasls a5 ol ol oKen o VAN der Molen gadllas Mol covs 4 Jld il a5 jais b 55368 13 (6,8
g bl & dog L (Ml dgnp a5 abbpls )8 galadle bjgal slmog,S > lely (5)5ll 5 2Ly yes
T leasls anlgd Ul (6 S0l Jugeuss 9 Ubigal A2l)9 o iute Sl e jgal sl ()18 galadls 1S

5 laydgy 5 odlimal b 18368 ol loys cpols (Sl IMs] chyls 8368 b @Mslie jd o Sileys) S cilsy ales |
Sl laoylhe Ly ¢ Bl 4 iy ly GlopylS cute @lysl asiS Slllas aales Mlasb o ilise b ,Ss,
SogS g Sy S b obly 4 v 3,55 (VaA1) Palisano ™ Mg o aul 1) awyse 3 oligel il Juass
Yl o 39ute (loyn )l M3 e b (6153L Slgib (hyls sl 52 (8558 Sl (S0 o lae § (35 o ol (Sialen
5 5,Shos LBl b bls)l )5 olodes g cpilly (slaolSd silujl y Sloyyls a8 ws)S lelsl (VAY) 4l Sen o Niehues
oty JB b Syl cMele oS wols ol (Veeq) w5 Saile Ms)ly (58 gy e oleel il j &8 el
(Y+r2) ohlan 5 sdamme (6,503 Limgh 50 Mhajls (puSol VM (s o808 slad— sl g ol jUT cbbeslee
o8 claaclyy Mlussly lis ol S0l M) gl 858 ol EMSie 1y (loyd )5 EMslae cute iyl
la ol g3 51 (5590500 (slpr 398 Sblgs L aS 1y (Mo ySiloyn,) 8 5 amd o il 3l (6 ,uS0b sl 1y g0l iy Ulgs
5 bbbl Jao wlul p (6)l8 cdabls iseily canby ahb Ban b ol g 1 Mmoo galS wiS e dlsle
G4 b wlgny oSl ), b sl 4B S g0 (ol (680l MBI L o A-VY 558 (ol o algee (2lgy (o
5559 plozal olisal (2315 ol (a5 Slos itz 2 S0 4 eslio o> aby

gy 99190

o2 oned ol odpwy cud 4 IRIUMS.REC.1394.9311355012 5Ms1 a5 L g il o (slilsolsS g5 5l yols adlllas

1Bl o w5 Jolpe Jolis ()8 gdladls isuily (gdoly

(_J.\.l Jae il 3 LgJL.( sabils alie gla Jae gy

\Z

(_J.\.! J.u d.:ua.n ‘_gﬂ.\._._...'..:r-gaw 3 u.:]..aj"u_:].__._.: ‘_g)L.( aladla LS 193.31.& ‘_thug:lLij 6)51@:"

A4

S saldbls § iy s ol alSlas g ad g laeallad gan o

N/
leme sy (omyp 5 O 3 gl

A4

Slop aluds ool oy lacddlad canadls 5 415 5wl Ja5 canzen

iSuiled (liyr (prgad Jol g Y i guad

Jbo (g e ()5 galabls calize sla Jie o 0 M S GGl g (5,5 galadls cliSw s owyp

Lo opl 33 aSul 4 dng b ,500 b T N i) sy Gl & cdino; opl 0 ddlllas (gl (60,08 4 ks leie 4 S
ol Flodd Bk ) s ol Sl o) Ol

b ol loys dabiy ) g Ll il oomsd 305 pils adllae Gilial j1 Sy g ok Lasuie (o)l dlidls cilie (sljol

A oalawl Jde cpl g jolb (suS3l JMBIL 858" MSie

% (AN Qb ciag)y — (ale aslling

W



WY

Published Online: 2019. February.13 Research Article
- -

eslizal b sy S il (5wt (oW 5 (alad-(aln (5,5 dldls @ borye Wl (5 glen
aslip oo, Sloyoyl8” e o TN i) clacule d(ope 5 diy 3ygitinl Sy eeil) il sbaiygejl Tl s
g Collad ¥ ol ool Cawd d S gatme b b I8 galadls cugd glwly o dsuly

Aisee aalio 3l 0awd 50l en (SIS dlusi 1Y Jods

Collad pa 4y bgypo polie
Al gl yge;l Ol 3,15 L5 il gyl bols bl slass
Cullzd T Cullzd ) colzd VY culled 1

036 glger S asgarne 16,5 GBS I (S b gl AlTue Jglia and 9 DS saumemdi
ol OMlae g5 g (s laid b plin) S e g9 ()hidm (oM L (plab- ol galadls) )5 galabls glgil ol
Johiz o dadls glgil 51 Sy yn 4 bgpo ol gl g ad sumend (lidil b "cogbl 5 90 b ») (Bl
2,8 5 laSlas

2 b oSt Jlo YO ()8 sl (ke b 5lop)l8 09,5 0555 518 ¥ jgan b 53 sandy (gl 10 i (g
g A5 Gl din g b sy () (gelabls Cugis sy 5392 sy g camlio a5 51 ot gl ges (slacalld duds o)
b &by g (2lgy (wp 4 OB S duda pgd dls o 53 0D (25l (G2 35

W ogas b auly S i b slaculd asgome Isime (o sl 0ab 298 SRS (g (2lg) (o)
23,5 JeSui (ewlid gy 5 (Slop )i o Sloynyl8 5l ) (IS 3 1 5

u@ﬁﬁsb%;bb”dﬂwuw iy Jg-\é

oliyly, Sloys s Nley,ls ]
S5 S Y e s
Juw VY Jlo¥e 50 Jhs T G Yo o B e

9 Pl 5 canss 4128

U ) 5 ) =SS 5o 4o ,LidS S ¢l Sy
by (panass 518 Sl )lsS canasi gl S S Ldobas] pgle S S

s Slaal g adlbs g9.050 ] 3 5 15 485 508 (CVR) lsime 2ls) s (g sl H(CVR) Tgime sty ) o
ol (gygpa” Ml (690" ) Sygpe a5l ewd dw i O el |y cdld pa B us algs 558 5l e L5 03D
S May J9,\> u.:l,wl » Ja.))f Ml}m 2 J}o)s )‘ odlél L) CVR B s W) (".))I..\J @)9)‘0" 9 ”.)94:3 C%o‘ ‘_;]9

s a5 a5 5 /DY il e 3L

N
ne—-—
CVR=—F =
2
ol iy 5 sdbpes .l 85 clacl S olaw N g Mty (gy9p8 |y cullad &S Cunl Slawsie i NE Jgoyd (pl )

ol ol u;":)\)’f
Jsir olerin G dadl (85 i o L lled 1 Fleyd Slada )3 12l (612 Ll gaivaib g Oyl gaugen

ol 005

[¥a]

onyglice 3b 4 )b saS oe ) sl 1 (B o S o Mia) jao pd oado pid Sledbl b 45 cunl (slawy , Recall A
oo 5l g ok olusl by po o sl sl ules! FAMliarity .sps.. ol Recollection , Familiarity ol a8 cul disls 5 jlae g5 55 oS uSaie RECOgNItiON *

V%] 505 g Sl ot 6w bawgs 1 45 sl (S lbls)) b3L Jols RECONECHION a8 o yuis yglpl 3l (698 Slizel K, b g 9y
J Rehab Med. 2019; 8(1): 128-139



ohYBes g (0ae805)

- =
basl
Sl - oW dlidls & baspo srCIxd CVR awlxe Y Jous
e R . .
> | cwR S99 c.¢]5’c.5)5)*’ S92 e s,
[XW Cowmd dgm o] Cowl
" \ | T et et e e Sige g axbole p ) g @ ol )5
(50 sy s | O
e \ W 23 iy S8 Sigeil basgi ondily pB) JSS) e 4 g pB)) LSS (v
46 0 galols 4y 9 18, YUY 5l s
(Sigel Lot oudyly Shasl wl (V el o dw L) o8, V=Y 5l 4Byl 5 By s g8
Iy odd by gy (Y A-F-) wsS = ¥F-0-) Mo w8 Cope Sy s S8 31 1,
-Joy \ Y \e oxdily Bgys g ol (Y g pm )~ gSt—0 — = p Mio 18 Cpe Ll iy o (v
L% = VA Mo WS (e Ll Culg ]y By 9 S 4 o8 1,
(o hY
Syo b gl 0 5 pold By b as]) aols Y-V
JA¥ \ \y 72 PU g Eg g o> B> D ) (i
(3550 g9 " b a5 dalS aus M)
ok S Slg @
-1 ) ) N 398 St o505 g (Ssymt 99) E300 glaals ¥ Max | (e
(53) ol Glowsl 53 0lo )
B Yty Canly 4y a8 Y Mio b8 1l |y [ g0l oiwd O diiny louis b S
ey v v v ¢ 2 Cusly dr p 211y 55905l st s loiz b S8 R
R
1 Mo 0% 1) dds (gdalS 503, Gis |y Jol &8 LS S wlals 4
ov \ v \. el 295 ) x> salS 5 00,8 5 Jsl B g S 55 : v
ply—
S5 1y Mds (saelS 5 WS Bl (ensS e b &S B &S gheS wlelS &
o v v A 295 1) e g4elS w295 s ) B9 WS oS : (A
v g g e
Jar \ v \. V-0) Glige gy duj «So)b S 1) sl GlalS iles oo a5 (SIS (] @
v -I¥A ) ¥ ! (395 b ol i Y-0) Luj b bl (S 16K 1) imopes lolS | (Y #
SosF e ey G52 Sy serls S M el J Sl gl [
) WY ) -
ol B
5 ol Do oamd o ol g g9y dler 93 5 R meS e &y e BT bl
) 3 1 Ll e | (VY
oS0 |y (laalS dw gdlon bawg dalS oot sl o
-IAY ) Y 26 Lo 5l g S S36S ]y (6,503 2 b b ol wul By e Y0 (vy
o 5l SYlgw b g 15650 315 ob 4 4> ym w9 30 oxlgs SeS (glp  Sliwdy
. ey ¢ v v O )@‘5‘*’09‘"9;4 - .A.«)‘”'.ﬁ 940 olgs fdf.s Y
iy dlold e 5l Gy 5 lwld (S e gl 4 g ol yy el
e . . A Sl Sigejl D YU 1) Siiwd b oloj o b azsliS 8 SagS b1y (dlasls (Yo
v S e 53 OlalS o o olaial oo & 351, ol aalS 5 265 o |, s
Az g (U F gdiwd ¥ Do) (oIS @lygind b olis pusite b il o (gunains
.oy ) Y ). (o b F s ¥ Mio) slaws 5 S, (v
bl Sy b b ol it
v -/yy ¥ Y A 0y g s paw (Jol 455 Jio ilug K8 b (3 gm0 V-0 3,8 b (837
SLLLEY LY LY opae o M) ol ol Jx B s S el
v A . ¢ . L o ¥ e > M) (olls yle o ol (S5 sl pl (VA
s
v +IvA ¥ ! N Sigail lpgios b Gillas 4SS il odlitl b (23h G2y 9 gox Pl (4
v AN Y ¥ A (o g oty e Vo 5L YU g0 b Y B Y Mao) slael b (650 (¥
oy Y aid bog e ) dae i 5l de i) eld dlaal 4 o OB
.15 y \“ Ori A Y oxid b g jles 4 Odd J dm Mie) o 1P x|y
(-3
I 3B 3 1y ol canlonls 365 a4 ol clabuws oS Ly &S Slasin b
.oy \ v \. CRCLLP LU NS Y 5 & el lalwy e o)y (haZuie b (YT
(0 <55 1S J315 ¢ It LS Mao) S

% (AN Qb ciag)y — (ale aslling

WY



WY

Published Online: 2019. February.13

Research Article

=i -
whad- gl dbdls ek jI G 3 CVR awnlxo 1€ Joas
A o o 5
| cvr | ¥ u’s’d;s:w Enre el s,
B Connnd dgm 0! Cowl
5 peldon ) (SO dtu |y Gileade oS Jbb 3w g 0l lis SgS8 &y dlwg aix
-Jov v ) Ve g e Jole 3 5 (Loge i) JSien polat il g iz 2 s | (9
IA¢ \ v Y Sde 4 S8 @ ) (JSE) 13U L obb s yeb bl gl ) ooy JSS (v
S5 AiE M 3l e 0)bgd 9 1SS 1y ] gl L 031 L 4l VD
5 ¢ " Iy lowlgn Mio a5 menlgsn S398" jl g atsliS @) wix tjgelis slacs ) 51 oaliul (v
9y Gl ygied V=0 SIS algsin g9, 1) JWp 9 edle 59
LS ol 4l din eanlyd o g8 5 g atslIS @S ai gelid slacs ) ool
e v i 5 Sl g9y 1y 6,50 JSI L g o3l s 1y Ll ol Lo g auie |, ileie 5 | (€
655 1y oddalon] @lyuss Sag8 bt (0,530 5
20 i A oy dm g 0 Gl ol 4 (VYY) ash s Ul ) S S
il Y A} ) ) (o
.\39{‘)‘5&
Ui 4l V=10 S | b olee Y-V gl tgelas cloes)lS 1 oolinal
L5 v N [s] * .)°9¢*°:u9:> Rya HHyelld SBo)b jle ? (1
Dy el 1y sl ond a8 i led 4 1L 398 s oud o0
<[5 \ \ ) Sy ealoald GLis MBS’ 1y g b )8 win b G alidio sliad (3,8 10y (V
v o[y \ ) Y Sy 26y el o sSs an g o0l s 4l Y0 | (A
v AT ¥ ¥ a o1 033 L pyglat e pwiin ilisee JISl (500l ) 5 oy | (@
S o e,lS gdan 38 9 bl HuS g am 4 B Y Jl o)l s ol ol
v Aas Y Y A o &S G L S pastide 1) pols S Glea laid b wS Obsal 1) ol S | (Ve
LSS ul}ou‘ ‘) RLY) upl> dA.oJS
v o[y ¥ ¥ Y esbal M3 53,8 gy | (YY)
¥l ol |y aslie (a8 5,8 5 Ll uild Sy g )8 M e ol ol
o y . ; ) S0 5 Ll bS5 o) G B Ot
D9 ggpd &)l
Ol Gyl G g ,S550)] Lawgs canSa Y4l onlizl b JISC31 sbol :COSFT Block
.oy ¥ Y. (oY
S68 lawgs
AP \ v 8 Golad] o 1y dalS” wie e 0l Gl SaS a |) Lall g 5l ol G (g
S pasdie |y idg ols Gy ] (gl a5 SlalS b 398 (eamd oo
Al La e 4 S5 g aidy S sy 1) (98, VY ) sl I oS JIgs
) W 2y I & G ) 4 o Bl S5 g cpuadd e U (455 10-11) (V0
S ol wad e ol 1y Hlas
S35 4y (4B V+=10) sl b Gde wyogee b o < jgo 5l gl £ gl ()
Iy Canl ogao b lges | opeeas Vgl s &S slae S oaly ol
AP \ v ) 00 b gl o Sl ppai Vsl el &5 QMBS e g 03 (1
Jol 4 )8 33 pgd palas 51 <SG plas” a5 dad [auseis Wb S3557 g eubd oo L
S 399 gy 0D
Iy R \ y 358 g ABD o hymd ;5090 s )l ;BB 4 o s sl a5 Sloj (O
v oS0 b w8 e gy 0y a5 Sloj slen o 1) sl Iaazee b
D)0 dds )iiaj L Dgud AL g dlasl oge by Oli‘? obal (gol> sl I8 YL
-IN¥ ) W 1) g Sgoil puSe b 25K 1y s0e o & bgape jugeai pb S35 5 0580 1, s | (VA
Jydas S8 g 1S
oilg S el v (goy 29 03,5 awd e Bl Ve slul 4 olsde ol ws
Iy bhe,l§ N B a1y bojly b mudd g0 jgal b 4 1) laes)S . ;
/5 \ \ W ) 0 e M)Jo) )19 rvrr"’u")y’w-" 2 1y ) :M‘“"/J’u" (\‘l
o o o3 on gl ]y Ay g m)lean [ O Y LY 3 g0 g 4855 (s
Dy pb qealailyy &Sy oo 8 b

J Rehab Med. 2019; 8(1): 128-139




ohYBes g (0ae805)

- =
L5 Bl +/0) 268 CVR L slacdbd puaasis ol b s.b
ol o dd (Sloyd Slads 01l (gl a8 Wil o dbgyye sacudled o)Ly 5w lilas Sl gabzes s ) Jolis
i gl g (6 lawni— oW (5,15 galadls YA Lo 1> Cow U lwl (g,lguid a3 U g lad 0 Joun
Clled (5w A 3 ksl g4
D salols 4y 5 o8, VB Yl s odid iy 4y jSigejl bwg ondoly pB)l J,S0) s a9 o)) (slS1,3
Cow B oL.:\ d)lw—u‘:)’ﬁ
() a s ;
)59 o0 £ 0" b aS” AalS ds Mio) 350 pb b o 9y (ool Gyn b aS 1) Al Y=V | e b L] i S
9,065 Lo 5l a9 S S8 a1y (6,503 3o o b loss ool ey 02e Y=0 | o b Ll 6yl S
Il Dg (65 4> wwoN g poldon |) (S dinn 1y Glileddia a5 Jb )0 s g 00b LS S5eS 4y aluwg i b L] e
il gl Fious Jolye 3 5 (Bogre dio) JSibp ol
coudd o Ui (A8l VA=V ) 4l M Cde & S & 5 a5, (g9, |y (o8, V-V 1) dlael ot JIg _
[f+] . . .. . . . o b gl lad- ol
WS Gl wad e s 1)yl 5y0e Il a8 ) o)l sady e b S35
Sgaliad (elaeylS 5l ookl b
el o1 &8 55 ot & 1l S s uad o L5 458 10V o 4y |y g bl g Y-V | o bl lad- ol
lWJ.Jﬁ '9[3
IYLAS Ty lonls (lis M8 471y alog b )l win b oSy aliio tlions 0,8 i | o b L] ol ol
Clled S A 4D abdls g4
Lol pl)T Mo 13550 |y ot (s4alS 5 03,5 b 1y Jgl By pasesr 1S g8 lalS” Lwgio ol oIS
[m(._x;)g Owes Y i b g Hles 4 Y dde a1 am Mie) olb Blaal & g by g &M= oS
a8 515 ( Jaio LS Mao) a8 a1 )3 1y ol nalosls S35 4 (ols (slabuy Ko 50yl 45 Slaseto b
A [¥¥]/. -. lagio &Mk S
)
o g 03B LS 45 NOT Ge 4y S8 4 1) (ISD) 53U L bl «sysb il il ) odem JSS b e o
My 48B3 a3 51 e 0yl 5 125, o] 7 S
559013 slac)lS” 51 oolazal
I 5 0005 a5 1y gl 518 Lo g 3 |y il 9 08 o155 a5l dis g oo 568 1 5 ariliS & )lS wis Lawgio wlas by
11005, 1) ool Sasts 5355 a5 3 o 9 w52 il 53,1y 65500
Moag e )3 bz 43wy dx g 02 (U5 gl & (V0-F+) 45b azy |y S S b gio lad- ol
& SIS Bl SoeS qeupd o )8 (iyLis] (0 1) dalS i o 03l L5 S8 |y Lall Cagys 5l oB Gy
' . [f] .. C . R . H 14“9“" c_fw_u‘t‘*’
.S ORTwo l) ESALY uoL> D> ul 695
lbad- gl g algmi— oW (5,5 galidls OYTao 10 Cow U Lawgio (g lgnid da 0 b slacdlad Y Jous
Culled S A 4> abdls £o5
ol 49 05, VBY jlodd odid oo oy Sigesl kg ondily pB)) ),S0) e g pB)l g8l |
(1395 g ploe dolS s V=0) Cliges «0yibgy el oS 1365 |y ol SlalS s o o8 SlalS oy 31 | G b bausgio | (g gt oMIS
TN U a8 wye o g G50 S5 g0l o Mo ISt 4y 00k 5| lygiod glgl | o b bawgio | (5l oM
s&wd ¥ Mio) shawd g S5y s 5 (20 F (ghiwd ¥ Mio) (oM lygiwd b ol it b 1) ncaSlo (g dipdtnd
el B | oo b bugie | (o)l oS
Al o ) b ol nl Slo e
$59000 (elae)lS” 5 ol
5553 V0 i wlgnin goy 1y S s g cpuble (g9 ) Lowlan Mio 45 punlysey 358 i1 g 4l ) Wi | coduw b lawgio | gliad— ol
Mgy i
(355 £y )8 ¥ 518 sl |y dylite (sl )lS 5,8 5 Ll (13 S0 5 )l di g (30 U5 | o b Lawgie ol ol
S 368 by o ! L 9 S905] Lawg caxSo V-1 jl aalil b  JISL31 slog) :COSTT BlOCK | e b Lawgie bl ol

% (AN Qb ciag)y — (ale aslling

Wo



W

Published Online: 2019. February.13 Research Article
- -

wlbad- gl g lgui— oW (5,15 bl OYa e 15 Couw (54lawd a3 b cCWIled A Jous

colab Gk | b gy

XS e Syp o SogS 1y ;0050 bawgs ods o dlael b (V s po dus (b)) o3, Y=Y 5l o)l g gy JIgs
(Vo) N —5p Mo A8 oy Lall i & 1y ol By s (Y A-F-) 1650 «— F-9-) Mis

. e . .. e o Ml (S
-A-Y AJ9§; <——C—Y—u—/\)'t~o xS Oy L&.” [SCEYRY ‘) B9y g J)){ £y &>9§ )l ]) DMQL‘.% B9> 9 Slael
[\‘A](C_u
ok Sy g @y . yas
AT T RO < . . . o & i (o
().»)) o ul.o.w‘ 2 Dlnw) 39‘”“‘”;&5(‘6}%9’)&9)‘*’ LSIMKYUM&;‘
7] 0T 5913 gl Mo poud oo 4als] g £ (laalS’ 93 dlor 1650 wasS o0 &5 |y 5Mer 3T lalS
c o ol oS
650 1y (slaalS d (galor bawg 4alS Sese Jalye
=S s 5 0300 i S8 4 (a5l Vo-N0) Al s e ) ogue b (e «jgo el £ ggls 5K
S plS a8 s aseds Wb S5 5 eupd o Ui 1y Cuwl ogme b las «ygo 3l gl Y (ggls LS ST Ll Cow wlas- ole

(] G231 3gng g 0133 gl 4 55 53 pod yaglias I

b0, )18 g8 HLad] o agl Ye Gde 4 g 25 aldy (golael oge b lae yglad (gols sl )ST sYL
Sogeil wSe b g1y ate ol bgpe g pb S8 5 05K |y s 250 208 Sig0l s )y b5 e wlad- gl
), 516 S35 5 0552 1y g

590t 4 1) IS oo oly Sy pIST 2 (595 1 g 03,8 il o Bl VN sl 4y s )8 iz
ly a5 waldsmn by )8 Y LV (503 3l 593 5 48,5 (69 31 1y IS s 23 s bl & 1y Laofly b a0 e wlas ol
715 50 AU aalasls p a8 1y oS b of s -padd oo ol 4

-

Al e ol (6 pS0L IMST Gyls Al A-VY 8558 (6)8 (galabls dauns sl Slo e Jols ()5 saladls gldilie saoly
Jools ol cuwl oads (sl Ju gababls Jas 51 olad- g )lud ol (gdmin 5 Blidzly gdils gadlge 93 b sillas doliyy ]
b Lo eaiples el so)lge ol gl sty )3 M8 plamsie 5 4 o o ol lsime () ]
abadls (o390 4 0ad b @l yed ol (CVR ) ) cpmanastio pgs 09,5 @l gub Lol b Bl g 03905 (6,8 galabls
Bl b pMol &S g (108 (6,500 M) gl 418365 sl LUl b cuslite <l pod ol 51 5550 din Lol cliS 0 SaS (558
ST &S Cunl o galae calisie Cildllae 3 Wl b gy SYMBI L 858 (6,18 (sdladls dops (slp (aalisee (sla jigy eiSG
5 los,S" oslizl ©*Jungle Memory. [ Brain Train. ™ ™ ™Cogmed (casby des jl s ponels (slo g, 51 Lol
2245 COgME (¢ 5guals (saliyy sl 00 g las 55 T Snsdg; 05 5 1P imnge 2590l Aiile (6 3 gals 1o (slo by Cpiman
slacdls Jols calisa cpyes A Goll g Conl ()5 caladls bjgel (casly cpForisaslis wid odlimwl lajings S
sl oolitul et g 039 Ciglite (il 0y9d Gilhae ol (e avyd el oud slb oM g olas- ol ()5 sdadls
b 0368 (6,18 (gdlabls oo (slp (Fote Aol wyp a4 Sladllae 1> e Lol el Jld i s g5 (ais JMB] glyls 82eS
b VF gy pils adllas jo oud Sl (sdely Ll snis aslyy Sleyd S Gluds jd eolaiwl cus B (S5 M
il 68 abibls o wll g )] e 4o 3 a5 il e (g ylhuiim oM (6,18 dbabls 4y by pe cdlad VY g olas ol
sl ol (2Ll (ol 6550k JHSTL 535 (gl 9 aidly

¥4 omaase Gl sb ol beuld wad o cdalin mls isy o & jblen 1 Sloyd cluds o il jei 1al (gog0
o Sloy Oluds 3 lacdld clpl (oo blodd cabpend "o § o bwgie” Mhwgie! Moot ol 4t
o g bwgie laculd Cow 4 595 b b Comd 4 g 0l £9yb Jol Slads )3 lol lacyld 5l a8 5g salgd & g0
Slulr 4 bgyye (Hlsl) 3590 99 Wi 208 Slygians &5 ab aalgs |l g0l 4 Mestm Ll Jisu lacled g 00 i
Jol Slads 53 plB)l Lsl 8 (ol Mio €39, oo (yiny Cous Cuow 4y g bl il 8] Oy e 8058 b iy b 9 24 Jalgs gl
—lhwgie! i 4 bgye clacdld (b o (ol 31 dlael slas (3as 95 (69l Ulg) S35 i ptin b g odd geps dae 93 b
St Slocalld & Lo Jia Bl 5 3550 et St Camw &3 buogio Jolyn 5l 258 Sty b oged e &0 35 S
Oliee & dtws &S 3 339 Jloin | cpl (635150 15 5 0 8355 €ty lime A (St &5 Wb dales 1a) Sl Jalye jd 30
Al cwd oo cnl 4 Bansl 03,88 5 (SYsb (slawgy wiojls (U365 (nl ()5 s ababls ads

J Rehab Med. 2019; 8(1): 128-139




ohYBes g (0ae805)
L -

S5 A
degame S laie & OT S eslatwl el g 0El 008 SaST ol (6 puS3b IMS] gyl 8568 (5,18 abadls dgups (gl y '}‘5193;5"
il 25 e 8368 cpl a1y ()8 dladls i 8L luass OMSUe U ALl 393 (Sloya )l b clids jo clleb
a‘é)és 3}&:3

@ 0)slie 5 ordpST CoMo 53 G (plaialy 4 STU o s @G (Slopd)l8 )] (ol )5 Al b I b5y Sl dllie

Slr olnl (S5 pole oS jl 5 aidged )l 1y Lo uod cal plomil )3 &5 laastie golod jl aliusg s Al g0 digy p ST 5855

33)5 (0 2y 9 ST ggime 5 Jlo slacoles
&bw

1. Jeste DV, Lieberman JA, Fassler D and Peele R. Diagnostic and Statistical Manual of Mental
Disorders:DSM-5. 5" ed. United States of America: American Psychiatric Association; 2013. P.31-87.

2. Behrad B. Meta analysis of the prevalence of learning disabilities Elementary Students in Iran.Research on
Exceptional Children. 2006;18(4):417-436.[ In Persian]

3. Gathercole SE and Alloway TP. Understanding working memory: A classroom guide. United kigdom:
Lontoo: Harcourt Assessment.2007; P.12-13.

4. Maehler C and Schuchardt K. Working memory functioning in children with learning disabilities: does
intelligence make a difference?. Journal of Intellectual Disability Research. 2009; 53(1):3-10.

5. Afrooz Gh, Ghasemzadeh S, Taziki T, Mohajerani M and Dalvand M. Effectiveness of sensorimotor
interventions to increase the attention span of students with learning disabilities. learning disabilities journal.
2014; 4(1):23-27.[ In Persian]

6. Habib M. The neurological basis of developmental dyslexia. Brain. 2000; 123(12):2373-2399.

7. Copeland JB. Parent and therapist perceptions of sensory based strategies used by occupational therapists in
family-centered early intervention practice. [Master of science thesis].Richmond: Virginia Commonwealth
University;2006.

8. Morris S. Promoting social skills amongstudents with nonverbal learning disabilities. Teaching Exceptional
Children. 2002; 34(3):66-71.

9. Mohammadi H and Naderi E. Comparing The Rate of Prevalent Behavior Disorders among Ardebil
Elementary School Students with and without Specific Learning Disabilities. Journal of experimental child
psychology. 2011; 1(1):1-25.[ In Persian]

10. Wang LC Tasi HJ and Yang HM. Cognitive inhibition in students with and without dyslexia and dyscalculia.
Research in developmental disabilities. 2012; 33(5):1453-1461.

11. Zakopoulou V. et al. Specific learning difficulties: A retrospective study of their co morbidity and continuity
as early indicators of mental disorders. Research in developmental disabilities. 2014; 35(12):3496-3507.

12. Mammarella IC, Bomba M and Broggi F. Anxiety and depression inchildren with nonverbal learning
disabilities, reading disabilities, or typical development. Journal of learning disabilities. 2014:1-10.

13.Peng P and Fuchs D. A randomized control trial of working memory training with and without strategy
instruction effects on young children’s working memory and comprehension. Journal of learning disabilities.
2015:1-19.

14.Klingberg T. Training Working Memory. The ADHD Report: Special Issue—Focus on Assessment. 2006;
14(1):1-8.

15. Gagne ED, Yekovich CW and Yekovich FR. The cognitive psychology of school learning. Allyn & Bacon:
1993.

16. Atkinson RC and Shiffrin RM. Human memory: A proposed system and its control processes. Spence KW,
editor. The psychology of learning and motivation: Advances in research and theory. 2¢¢ ed. New York:
Academic Press. 1968. p. 89-195.

17.Craik FI and Lockhart RS. Levels of processing: A framework for memory research. Journal of verbal
learning and verbal behavior. 1972; 11(6):671-684.

18.Baddeley AD and Hitch GJ. Working memory. psychology of learning and motivation journal. 1974,
8(3):47-89.

19.Kane MJ, Bleckley MK, Conway ARA and Engle RW. A controlled-attention view of working-memory
capacity. Journal of Experimental Psychology: General. 2001; 130(2): 169-183.

20.Cowan N. Activation, attention, and short-term memory. Memory & Cognition. 1993; 21(2):162-167.

21.Alloway TP. Working memory, but not IQ, predicts subsequent learning in children with learning
difficulties. European Journal of Psychological Assessment. 2009; 25(2):92-97.

% (AN Qb ciag)y — (ale aslling



Published Online: 2019. February.13 Research Article
- -

22.St Clair-Thompson HL and Gathercole SE. Executive functions and achievements in school: Shifting,
updating, inhibition, and working memory. The quarterly journal of experimental psychology. 2006;
59(4):745-759.

23. Andersson U and Lyxell B. Working memory deficit in children with mathematical difficulties: A general or
specific deficit? Journal of experimental child psychology. 2007; 96(3):197-228.

24. Schuchardt K, Maehler C and Hasselhorn M. Working memory deficits in children with specific learning
disorders. Journal of Learning Disabilities. 2008; 41(6):14-523.

25. Gathercole SE, Alloway TP, Willis C and Adams AM. Working memory in children with reading
disabilities. Journal of experimental child psychology. 2006; 93(3):265-281.

26. Passolunghi MC and Mammarella IC. Selective spatial working memory impairment in a group of children
with mathematics learning disabilities and poor problem-solving skills. Journal of learning disabilities. 2012.
45(4):341-350.

27.Delavarian M, Bokharaeian B, Towhidkhah F and Afrooz Gh. Working Memory Training in Children with
Mild Intellectual Disability, Through Designed Computerized Programlranian Rehabilitation Journal. 2015;
13(4):68-73.[In Persian]

28.Klingberg T, et al. Computerized training of working memory in children with ADHD-a randomized,
controlled trial. Journal of the American Academy of Child & Adolescent Psychiatry. 2005; 44(2):177-186.

29.Van der Molen MJ, Van Luit JEH, Van der Molen MW, Klugkist I and Jongmans MJ. Effectiveness of a
computerised working memory training in adolescents with mild to borderline intellectual disabilities.
Journal of Intellectual Disability Research. 2010; 54(5): 433-447.

30. Asadzadeh H. Explores the relationship between working memory capacity and academic performance
among students third grade in Tehran. Journal of Education. 1998; 97:53-69.[ In Persian]

31. Mohammadi R, Behnia F, Farahbod M and Rahgozar M. Occupational therapy interventions effect on
mathematical problems in students with special learning disorders. Iranian Rehabilitation Journal.
2009;7(10):25-30. [ In Persian]

32.Whalen S. How occupational therapy makes a difference in the school system: A summary of the literature.
OT Now. 2002; 4(3):15-18.

33.Mandani B and Farahbod M.The efficacy of occupational therapy intervention in visual-spatialand visual
Analysis skills development among children with learning disorders. Iranian Rehabilitation Journal. 2009;
7(1):25-29] In Persian]

34. Palisano R.J. Comparison of two methods of service delivery for students with learning disabilities. Physical
& occupational therapy in pediatrics. 1989; 9(3):79-100.

35. Niehues AN, Bundy AC, Mattingly CF and Lawlor MC. Making a difference: Occupational therapy in the
public schools. OTJR: Occupation, Participation and Health. 1991; 11(4):195-212.

36. Akbari E. Learning disorder(mathematic, writting, reading). Tehran: Nazari publication; 2011.[ In Persian]

37.Tabrizi M, Tabrizi A and Tabrizi N. Treatment of mathematical learning disorder.2nd ed. Tehran: Fararavan
publication; 2013.[ In Persian]

38.Mahmudpur A. Methods and sterategies for memory improvement.18 ed. Tehran: madreseh publication;
2014.[ In Persian]

39. Ekhtiyari H and Rezapur T. Brain Gym.2nd ed. Tehran: Mehrsa; 2015.] In Persian]

40.Tabrizi M, Tabrizi A and Tabrizi N. Treatment of dictation learning disorder. 3 ed. Tehran: Fararavan
publication; 2013.[ In Persian]

41.Lak M. Methods to increase accuracy and mindfulness students. 2013; available at:
http://moshaver122.mihanblog.com/post/65. Accessed 4 Jun 2015.[ In Persian]

42. Ahmadi M. Exercises to strengthen the visual memory of children.2013; available at:
http://behbodclinic.blogfa.com/post/24.Accessed 4 Jun 2015.[ In Persian]

43.Gang khanlu S. Ways of strengthening auditory memory. 2014;available at: http://www.ghoftar.ir/1171.
Accessed 4 Jun 2015.] In Persian]

44.Sharifi M.  Exercises to  strengthen the auditory memory. 2015; available at:
http://pakdelha.ir/2016/07/24/1281/. Accessed 4 Jun 2015.[ In Persian].

45. Amin H and Malik AS. Human memory retention and recall processes. Neurosciences. 2013; 18(4):330-344.

46.Yonelinas AP. The nature of recollection and familiarity: A review of 30 years of research. Journalof
memory and language. 2002; 46(3):441-517.

47.Eichenbaum H, Yonelinas A and Ranganath C. The medial temporal lobe and recognition memory. Annual
review of neuroscience. 2007; 30(7):123-152.

48. Dahlin KI. 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): p.118-133.

J Rehab Med. 2019; 8(1): 128-139



ohYBes g (0ae805)

49.Roording-Ragetlie S, Klip H, Buitelaar J and Slaats-Willemse D. Working Memory Training in Children
with Neurodevelopmental Disorders. Psychology. 2016; 7(3): p. 310-325.

50. Nisha V and Kumar K. The Efficacy of Computer Assisted Cognitive Training in the Remediation of
Specific Learning Disorders. International Journal of Scientific and Research Publications. 2013;3(3): p.
119.

51. Alloway TP, Bibile V and Lau G. Computerized working memory training: Can it lead to gains in cognitive
skills in students?. Computers in Human Behavior. 2013; 29(3): p. 632-638.

52.Lee YS, Lu Mj and Ko Hp. Effects of skill training on working memory capacity. Learning and Instruction.
2007; 17(3): p. 336-344.

53. Ensafi E, Rostami R, Dolatshahi B, Poursharifi H and Nouri M. The Effectiveness of Neurofeedback on the
Working Memory in Children with ADHD. practice in clinical psychology. 2014; 2(3):p.128-134.

% (AN Qb ciag)y — (ale aslling



