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Role of working memory in mental addition of preschool children
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Abstract

Introduction: This study investigated the role of
working memory components (central executive,
phonological loop, visual-spatial sketchpad) in mental
addition of preschool female children.

Method: 30 randomly selected preschool female students
of elementary schools of Zanjan city with IQ ranges from
100 to 115 were tested by backward, forward and Corsi
span tasks and mental addition problems (standard and
nonstandard) that presented with verbal and non-verbal
forms.

Results: Statistics analysis by pearson correlation and
regression methods showed a significant relation between
backward span and performance in non-standard verbal
problems and also between forward span and
performance in standard verbal problems. There were no
significant correlation between any of working memory
components and non-verbal problems.

Conclusion: Central executive is a good predictor of
performance in mental addition specifically in non-
standard verbal problems. In these problems, there are
irrelevant information and annoying stimulus that must
be inhibited. Central executive role in controlling
attention and maximizing function is significant.
However, in standard problems, there is no such request
and only problems number and requests must be hold. In
these problems, involvement of phonological loop is
evident.

Keywords: Working Memory, Mental Calculation,
Children, Standard & Non-Standard Problems

AIT/YY 1l b

“CM.é.:I)‘i }.19).’ c@‘:@‘ brhl.b
¥ Y e a] s
o0 Loy ¢ Sl b e

S

Gl abisls claddge (i wyp Bin b pols jingh 1dedde
) o 0,Skas 1 ((2ldd — (5> isu 5 sl e (535 10 s yom)
A5 plol gl g 5368

A 2] Golie Sl 55 Glisel il 8 ¥ iy,
IS5 Ly g oLl 3slas &gty Ve om VN0 dgn atels b b
o ile g (o5 LSS cuiitans pB)l LS5 ig )l pB)] (LS5
Syge oo MS it g oIS US4 4yl L (3,1l 5 3 lia) i
A5 )15 905]

5 s (Stosad oy 5l odlitul b gyl v gl o sbaidly
ke 3 3)Sdac b (35 50 6 20) S)ly Py SUS13 (GgusS) Jelos
2 Skee b (alol ) mabitane a6yl UsE ¢ 5kl e oM
b 6)lS alsils (gladilgo j) plaSgen .tz ala, 35kl oS Jyluws
sl alaly (oM e Jolueo 33, Slas

@l oS lbulie blee 3)0 3 G5 e s 18 S A
S > et G35 305 walie oS e g bgsyal Ml (g )l3L
51kl Liloo 3,50 55 Lol by o S 4y 1y 5 Shas 5 03,5 iy] doss
lacuwlgd s g ol (5laSS wiejls Ladd g 5,l0 deg Ty po i &S

S o Wl ate 25 ] e el Alluss

5 Skl les (5355 nd Clus o)l dladls :lanjlgals’
3)lbiol e

KCorresponding Author: Department of
Psychology, Tarbiat Modarres University,
Tehran, Iran

Email: elahi_tahereh@yahoo.com

. . e |E e . e
ul).»l ‘L)l)-ﬁ) (e Cu oKisly ‘wt.wdlg) 55)5
- “ w | & e .a e
ul).;l ‘ul)-e(' (e Sy o Kisly ‘whwdb) 09)5
. (Z - . Z a T v
L)l)"| ‘L)‘)‘ef ‘(?)lw L;iw).i [nglc olKisly ‘d)u) r=91.c uLtho )f),o

E ae - - .o & o .o g v
Ql)?.l ‘Ol){ﬁ SQ‘).Q; oKl sty f9l.c 9 u,wluuol}) IRLHAIN swl».wob) 09,5



—Md i 5 S e e Syl 4 bgye dalyd ol
S liios Syl Lalze AD S5 ol
5SS Srme Alge 3 AD (555 5 Shes & Wilod)S
A N oy (5565 5 5wl olas — g )lus iz
oeb oSlee [Vo AV NF] Ko cladss Sp bl A
ol 2 Gl o ol g (LD) 6550k 5 Glgl (58
5SS V] ligios Sy i g Sled)S Lby)S lnaddsa

Slools L 8568 pl 0 1) (655 0 5y Wl
P 0 Sl g 5 dbbls 3)50 > ST Pk
Pl Gl e 5 535 s pre S Hbuge (05
oids «slagss cpl o VY FY] Slealy ol Cles 3 Slas
Looddis ool lis Clus 0Slas o olad —(g)lud isy
Oygoty Slus bluo & 035 Jloj 4 pasele ol i
a8 amd o L HSde Cilidnd & da gl WWig o alyl (gl
5,5 gl AD G535 L 5,5 (555 3190 L] 5]
gyl 2 )8 dadls Gz claadge (55> dal) 3)50
6l aledbl Jlsy (8358 0 joaadd Clus il
plsl 5365 5y50 > &S JSlades ST 50 Cowd Cawd O
el olie o daly 4 s [Y5 YO VF VY] ol 48,8
It ol (sl oges 2l e 5 () alibls
3 Y lsly Ul L sloog)S 4 oSS e ik

10, 45 o3kl (glaygesl Byl 5l oyl
B b b 6)lpdd 5 9 0 spKeda ysbar (5L hlas
o Sly g 9 olide e ol Sl (Son g WS (0
bl gladdlgn g (23L) Jlus (ol Elgl ple Jgos by
W b ol 03)S wyp e a5 ool B bl walyd )8
b ooby ool hlas 3 5358 5o (oS g ool
b obad —o)lud Gise (gl e (3905 55> bbd 4 oS
Sl 03)S5 oy il ls Soglis on b (635 0 (g oo
S5%e el Glas ol blue )3 3)Skes X030
Lojls calizee slaall &8 > cpl 4 LS S 0 555 )]
o dalllas gl 5 el (58 Alable alises glyil 51 o3lid
668 3Slas b () alibls (cloailge b, a5 ok
sadge B U 39d (poyp gor lae > Sl i
b s (5,l5kl 5 ,5k) gan oo gleil )3 (o)l alails
P 39000 y9u5 & (M pd 5 (2HS) )l saby) el
5 o bl 15 |y )8 dadls Gl sla iz plas

oM9)
IS b 3ains diged Wl LSS gy el ¥ oasl ol

Vol. 3, No. 4, Winter 2009

OlSan 9 ol YYY
Aodko

5 039 GLolidly) d2gi 3)90 Clegdge oyl I (So caladls
02> 9 00d )65 (Gl LS g dr g I Sl and aw )
4 bgp 2Lk ele Cllle gl yis
&Y N cwladSpnl, BSls wkdls,

9 Bylsbo 0)b)> (g)lan Oljlsppasla ST VAP ans ]
ol 3G ledyS w9 con dabls daaie slaplly
abadle ] Casl Lo (6,5 alidls aylai g yme (slady lai
G g ienl Glojen aiby o Cusl (nd (el ()
oo Ll IS5 51 glans, plool sl 1, eVl g
P15y sape o 6050L 5 00,8 Vel (auend Wil
oIS (s g 0o sl BB I (Sl dasle (g} alsd
Col (BUS odomy WIS plsl 5 6050k ) )5 abdls
5 EFp S Su Jold )8 sl V) A A ALY
SRS JHS e (S350 S sl (55 e N
WSS 5, Sae agleils 5 0500 Saledr a5 ol
9 oy bl @y obal ol oy i
P elad —gluy Gisu WY F] cwl 150 (g4l
Caol 5500 olad —gylud cledbl (oK 5 o )lSS
ailge sl (oI M 5950 5 (510055 Jsime gl Jlae
MBS (p e ) (oolhgy g 0y3d s b p)lea
ol bl (oollas g ol LSl oI ol 4 Y] Ly
aadls o8 ddlgo g3 3l 1) CleMbl cdgo 0> a5 dguome
Saosil aladls g (olas —g)lud iso g alol ) (6,8
ol bl Sinled 5 Sy o 5 0350 il
GaeolisS dadls (> SleMbl (6,Swd 5 0050 sl 8248
dwyde sl ) Wl ezt slacaidse b (Sod5 bLs)|
Soje> > Cubge 5 ()5 abdls claoUlys cpl G )l
ool o osalie Syl b S 5 lusl, oyl
P 8 datls gla o, Sojlul 4 ond sdalie Cpined
0uiS dwyie (S 0 L F ) dwyde &4 2959 llbgly
Srolpw Sldi)) 3 3 lacuddge 558 b
D] ol o 5w Jlo aw > (Joass glacs piu

QA ()8 bl &S 3980 joad Clus g (5L e
o5 el ) s 51,5 Jsb 5 Shael o bl
JriS g calin ggyd 5 ((aldd —(yld (ise) hluws (ol
1o Wl ) (650 o) Sl Blao o losil b
4 Slyie )5 dadls palls & WS e e (ope V0]
ol Jsol o slosl 5 Gdeiily dlails sbml 3 S
6 ababls cud b dyg0 50 Glidss [VF] 558 oxie Clus
EUERTS IO \19“" (AD) Clus p gl 8548 1
Jbo 3 DIV] cl oo e3game jd Ll olgl Hlae cud)ls

VYAA liammo <€ 0,lnd oF 0,93



PV Slamsd i o5 395 (a3 2en )3 G5 Albdls yhits
S lyl Jb o g G g 09y dleds g3 Jols Tl 0 s )8
Jsb )3 sy 4 § 4 0,265 &S gls b b 4Ll ala
osefl s el Sasel 4 sl e @ ogeil !
Iy laleds 5l glo s 5l alyl gy 93 258" &S A5 glab Lo
Cunyd &S Dy olagpmw JS dlisd 0 Slos 5,8 S5 oliis]
O (S GBS geilil —gesl Slael as (gl
s~ Liu el lyisa Yems &5 [YA] cul
365 3590 )3 gl oyl [VO] 395 o o3l (¢S abasls
ol 5 o odlitul 5 Lol Cudbse b 3 (L) Jlodys
&S bl Il e sla oo ) Jols gl b cglite
Gl 0352

sl Jio oseil cul il ey sig)ly pB) sl (e
oo55xe ci i |y pB)l Wb g8 &S pl o 92 s 2B
ol 5 s gy gpnil Sgeie 6ok el 4l
[V8 V] dlaY 55 5565 15 o905l ol b (6 )l350 pe5 Cannyd
odd odlatwl Cuddge L Vo] dlo¥ oS s
5 B S e slaplie N3 b @Y (Sien
[YA] sl +18Y o 905050 = 9051 Lzl

S ki 4 15) gor Sl oLl (sl il s
2 e SleMbl g wb alpe Slhwd iy (5L wenlie
Crme Sl Sl 5w b e 285 15 s ]
wb ol Oligelpiols bwgte QST (e )90 ) (Sliwnd i
TV il (sen b g 3 o (3l lis 5 anlis L
Vo9 9 bl (Jlgie A dle g95 0 glp) gor dls
Sl g Ll (Geios Lol iges 51 1) Sty jol s231d
Silgds dnpd sl aVlgin e b dusle Y lgtn
o blows b B gt ¥ s g5 b sl o F—+/5
Sledlatul b (oM e biluo (50 4l Calisee CuaBge 40 40
Ao b (o blee 5 g)lud Sogod ceSe
L 4l Kol

g e ety 3929 gox dllue 95 93 Cunbge 93 p»
1) 3,15kl it clatlazgd oz oluws g 3,15kl (slalangd
JIs¥ Slas gaoo umbye b 5 Lyl 5 Lol Sl
Job 53 (Al VP ggerme 1) 45 b)) s g5 9> o
2l ) Gl yed Jlio So58 pa dagygesl 2!
Olizebl Ao w2 51 B ol ploxl dlue g95 0 5 Cunbso
355 Gl & Cud (Gaped hilue cpl 5> i 398 Jol>
Sinlojl (368 by dlue > e jd 05 odly 3,935
S i JB 5 asalia B 5, g5 a5 S35 Gl
b ooyed Jie) o9 Al o cslosis]p ) oslizal ,Silis
Soadlge (3yed g b Byliag5 (oM hylad (i
Dg0d i (Wluno

Vol. 3, No. 4, Winter 2009

o Jisl cle 4 ad Cbl her g uin oyt
e 5l b o Bag3l colus 5 23l (Ul )3 iz (D
g b oeonen 298 JS iz ST Sad Ol ol
bl oy VU blol o [VY | cligiod 5y gl &
3 la gdgejl Ol b ailosls L 1y (r=+/5+) Joem g )8
Do S 3 pxio cpl U maw Vo o= VN0 g ol
Bolaldy dwydo ¥V (5 b Vo anb alpids ujlie jle !
ol Sl g sl G85S dan e g b
28V e sy sy (B 903l sl Sl dx e mylae
S bl Lol dges laisdy Bolaiay

la 3ga3l e J S (slopuiite 4 g b b gejl Lol jl o
Lol 1y baygesl oslaids ¥0 aunls G 3 g (o383l &g
5kl e g T kil (g)lgiy pdass 93 53 lue 53
5 N Uag) 9 e il )RS e g us (ol
bbb 5 cSle 361 Sy 5 lapge)l b al) " LoMS s
b Siolel duds gl )5 0 Ll Sibulol 5 S8 g
@il olyie oo |y laggail o )15y wliugy abay Sogej]
) dlas o sl 5555 slosyialy 5 gl 35 1
Job 53 (3% & U0l b (oM slad b cawd b (byled
D05 et Sitlof] Lags sluws > 5 Woygasl (o]
sloggel asgere Sl 5 IS )8 dbadls (glaygasl
s 5SS by o Al iy saille
ol o olidl Ko

el 5l glasgome Siinlojl ipaiiane a5, (cUs|E (il
iy len a1y olael Sagesl g Wlgs 1y Bolay 63,
wll b g 5l de g amsl o8 o0 Tl dlael gy 905 4SS
Can glopzo; 4 @Slis U ud adlsl el 0,005 4 o8,
(o Sk 52 o558 wd glad Jloj el sy (05,
S35 4 op ¥y @ 255 LSS Cuwpdb ) (slo e
e JS ol lgieay o Sles s o3l 905l Jobo p
—osesl el b ()80 pe Wl (gybl w4 &
ANY San g B G > plyl LS sl
ool oad 5135 [YA] +/EA dlo¥=0 5365 3)50 13 4 [VA]

&) dasls Lol o (cly 03 yinS obas (905l ol

[V] Cwl 0ds 03lisiwl
Oluer abi A ] 59y & I 1S sl (o
4 85 B Ggeil pp sl 29 oA ey Koy
Lo iS5 Claye clbcSin dodbii’ & 0b auiS SagS
Ay B3 0 R0 R ) Ko 5l &S st oloacly o8
2L oo Lod ey S I pam 59y (o 45lys8 Sl
e e glod g S ploa g9, 1) l3gS aSl s
ea) 95Lar Mol iy |y Waabais 5 gy Ky o Kitlol

VYAA liammo <€ 0,lnd oF 0,93



(+A) crpioml byl SUS1L8 )3 g (FIA) cn VL oo S
Wy gz 3 355l g8 Slus e 3590 53 392
Sylilinl e oM max 3 o (VYY) 0 Slas (o YL 3l

Sy 1y (V%) 0,8des cp ol

S bl clagygesl & bgye oy slagasls (Y Jgsa

Sl Jlue 4
Bl 5l B - )
ONlbe ddey digeS (g kol (s LS

Jxe

8, cLslys B
VYA Sl A e P gwases]
WYY Y/A 3 Yo S sl

- . &b
M

W¥D oYY ¥ e

3kl

oK e

Jar oYY ¥
3,5kl s Folo

M o> o
3,5kl

Y Yy ¥

N e o
3l

V-0 Yy ¥

5 203 il Sles oo (Sirad il (¥ Jgia
&) abdl (gla julide

L& 1,8 L& 1,8
d@f““"d@f
) )

cs"‘)s .

455)|9 aliamd

VYA YEY YRV W o Zox Joluno
A7 IR A BRI AL ¥ oW 2o Jsluo
DA r Y P SERY A o o £ 3 laibiw! oS o
AR C YRV SRR YA K W ) Kt V) SOV s Y g s
A7 YA R B A SN\ Kt W) B, VLW V'V

YWY YA Y0 3, bl o MS sl e

SYAY  ofeaq ¥RV LR K VOVE) 5 VLS v v

AT IRVAL A ANRYA S0 SRR P K] 300 JUY 35 SNy F) OV

#p<o/o0  wEp<oe/e)

JelSan on & Joia 53 39290 Sl SNuor 4 295 L
o 4 by lagelie Sl plSa g (oM Jlue
SUEL3) 3 sme g (S SUSE) (olad —ishus
(308,98 —olo gyl cisal 9 Ghilad slsls wig)ly £
GULE b oM gon oy Lol «udlts gy Iy sins L)
K gex bl y)ly pB)l GLalE 5 uiius pB)

Vol. 3, No. 4, Winter 2009

OblSas 9 Ll YVE
Jio sl 15 byl Jyame bl & 0] b oM yluue
o Lod 4 3500 oo ¥ (90 g il ALED oo V Lo ST
Gl (oM blue | Scihy walgd caw din JS 0 b
oo 5 Al a5l o ) Led ST 4y s se Laipol el
i 2z JS 3 e oy K3 e ) 5 Sy ¥ L
5,8 o)Ll "Seusly sumlgs

ST aeSe jlodliial b (oW pe bl
DS Silofl 5 S35 s ) [PV] o Kan 5 0
Dolao 3y50 p0 il lacaSe (golue dliw Jolds (glaes
S8 13 gl 5 s sy 1) aSe Stlofl o)l
o 89y oS U ais pald o el 1S o g culliS o
S aSo ¥ Solofl Jlte (gly g Ttnie IS
wlige ol g Yo el o s ) )
S 3 8 dr Ko b 1y IaaSe Sitolegl g Seslodle]
o0 oS oK Wldg e cudly gy glsuy o Caows
o oS LS e 1) 150 oo sy ol ppls o
ol 51 s dom ] G5y dbe S ) Mo Syl
e Abs ploil S35 ks 1) aen cilyl e
lacaSe 5l oolitl b Gl e 108 o S35 4y Siilef]
oS B i S s oyl pj o gL e & g
5 oolitwl b 1) lacaSe cuslio dlis Ll Ss8 "1y 3459
b blue (pl don clliS o foo g9y U295 lacasSee
15 4] s slacaSio 5 oolizal

Sy il kol 5 8lsl cleMbl oS Lo 5y50 )
o ol e & lad palgs o e 1S o Sitilej] Jlie
S wolsd o (g0 o)l plar 2 jo )8 S dix (e oS
508 S ¥ Salogl s S a0 IS0 00 59 sSo
) gl pols oo Vo' 1S o am . CuBliS o oo 59y )
a4y 1y IS ol wales oo 8 Liles Sgloslel ilian
5 (Lol M) sias o ¥ 1 SKetslog] s 0 26L3)
Sl )5 (ol don 3,5 oo ALl dmn & jo)8 CuSo )
5l ool b Jlgoe LIty oo dm i e plol SeS
23 P8 GeSe iz & L e 4 355 laceSe
Lld & o) lacaSe cusyd slaws 1L S35 Tl ams oy
bgyel slacaSe 4 d2g5 o 1) (S5 Bld 4 ob g ol
S5y o Bsdso L) & lbaSe 5y utliS o 3o (55
25 (o S Alas 1 )3 byl slaceSis

wazdly
JUo <N jlre GBlyssl b OJA s (6be (sl (oylo] g
g OIOA Jlne Gl b VBV gm0 nSbe s
S 3 53 e ik ) Jis 5 b aias

VYAA liammo <€ 0,lnd oF 0,93



YYD (Slmsd yhuy O 395 (JDS 2od )3 HU5 Alddls  yuiti

g (p<+/+0)
390 5> oddplnl Slagnw)S) Jedod sl calps wluly
05 Jpi2) ol s gl 9 (65 il clolye 5
oo Gilee gite Guibly JL 7NN wigly pB) (5L

@ 9l9) e lus hlue 5 ()5 dadls dal; cox
w3 oo ol |y dlue o 3 (3US sy oy (o5 (o)
oy Sy ) Sl I (B @S ans 3 W]
o) bt i3 e Al o 5 oY B sasnld
slold g ol 5l olojl sbol 5 dlee Sy gyl
i 8 ol dai 45 e fait s S 55,05 1S
ligss b Salon gl pl Db 0 ()5 dadls 5,8
Slodis 3 Slge &) Al & WS e lic S
Jlosl cizman YT &Y Y] sl 5 Ol il
ol pilies Ygomo Clus sbaggefl 15 Jb 3,90 oo
Calgd )y dmodls Jra) leMbl 5y la gdgejl &S ditun
455 SaoclisS aladls 5 1y (oysd 5 a2 ol o Jlos] i
355l

ol o) 42335 o ¥ Sligios Sinlan sloal S,
Sly glodlllzed oaiS st ) dadl cud)l oS
cadybb gl G5 ol G858 luass slacd i
5 ol o lon )3 ot ded )3 Ygane Vb (o)l eladle
O58 uSe 5 S o Jos 053 0k 2l sla o]
gaw pj bdas opl 3 )8 dbdls b cud )l b
[¥F] a8 oo Jos :S5Le

Pl Sg)ly pB)l LSS A8 Sl o slaodly Jlov
5 dluo g5 a4y angi b oodly a8 Sloj b ol mes Jiluwo
b ble j3 &S b Lasuie Wud Jdoo al)l by 5
Ws 4l o ok & Lagel 5 oLl Sl
3 i oS gt (S50 s oe) Sl pB)l LSS
oS oMl gy b oyl ol 3y50 53 Lol 345 3 Shas
W39y o > sl oY g Loy Ml 05,8 0 baid
o 4 P8 ol 4 (sl ) pates pB (U313
o lil 390 (A8 Clidss gl b 4l pl g 8365 5 Slas
g wle VY] fSan 5 ool {F0] cote cliiss 5
3 omizr N i (V] 5 o5 (V5] oS
ool guons [YV] e g (Vo (Y] S0

Vol. 3, No. 4, Winter 2009

S gor lao s Py Sl L 3ylkid
Mosie g maiiene dbaly Lg)ly a8yl LSS L 3l s
5 ool oo sloailge BB 55Ed y sl bl g2
pLol PB4 (90T ) ot caer Jilus )3 (63550 520
slagplie (o jl s £95 y0 )90 15 45 39500 gloly a3
3l 392 ygne (U Stusen & gl b (o)l sl

¥ Jpts) S dlslas

o> Jils lgl pBaplS (150)S ) Sl 4y byyo gl (¥ Jga
&S abbls (glayie (oM e g (oIS

| Comnd 2P0 b i Sy i
b : y w 3 -
G)F‘:M Fooowd W omode ’
e
S0 s DA i T e s ()
S95ly pB))
sl s (¥
Je Yoy v s S0 &2 Jilows (
$g)ly pB)l W
LS8 MS Y
AV SR s ey S0 &2 (
i pByl 3 b

slslp oW zea (F
459)‘9 falﬁ)l 3}.}5%‘}:&

LV R VA 4 A Y ATAARYA R\

5 2)k) gox ilws (yopm )3y el 4 bgiyo gl (F Jgas
&S Al cloailge y, (5,1l i

¢ Cod SHPE b e

15, ‘ v e
d’F“m’ Foowd W owode

SHo yuiie

KPR
Lg)lg 3y lailiw] yus

RS 7 YA v RV AVANRY) 23

Byl clslp oM moa (Y
Al 3, laibiw] s

ofo¥e QINYY  NOY O L/¥AY

Pl skl oW @ (¥

R T (A CYAN s '

Pl slslp oW g (F

Y FIFNY CNAS O CIEYY

Pl Ls]8 darly & Joa> )3 35290 sl culpd 4 a2 L
Wz hlee 59 oW zex bl 5 dg)lg
Go)ly pB)l L3 g 9 Jbdne g puies 3)llinl e
) j553e SMo slayuiio wilylg 5 VDIV o YVY sy
b odasly 5o 0lnkinl oM xex bolus 3j90 50 )8 puus
s pB)l SUELE 5 9 I gme uuiins B (SUS,E

35 s |y 3 lil oSS ez obo by 51 ZVASS
2o Jhlee glgl 3 ()8 dabls claadlge (18 )y sl
Sl Siwed ple & axg b o lulwlpe 4 3 k)

VYAA liammo <€ 0,lnd oF 0,93



ubled 9 Sl YV7

55 oad el b djsel (e & S lgign NS e S
SPGB S (spgas oD ool il wé) e Ll
a b aly oMl blue o5 IS5 cpl 4 iy pbo]
Lol 5l Lol S oo Jo e 9 o 2] g (oS sl
29 M o2 Gehle dllue J> () 5 (2laiil jop &S
S5y imd pbsl 1) 05 i ) aiilgi ood Jolus (S0
K Jlus > (5)5 dibls (sloadlgo | pluS g dopde
Sl eisu Glen wls S0 Byl s eoly b Sliwsd i
Srog)S 1) d90d (s Shep e S8 L) sl ol
2 1y VO B Ve ign aushy (ola Sdgejl (i diges
dabls o B (i Yl (Rued & Colie by <85 0
Sy el phgp JpuS & e lge [YY V] )
90n! jl g 0ad Clus hluws glgl )3 adlge o5 ol &5
Oespd s oo lis sl 5y sla oleiil b Ll bl
losls s 5)lS dlasls & Ly cligios o loay,las 5l 5
plo 5l olel e adlge I 5 olab — )l iso o

g oo plate (5,15 Akl gla yis

35 4ol
D ey i | gt pSlo 340 5 Eyacne

S spiie Aty ndn M5 S 535S snd
SR slagbey b (483 ger 3 (oldd —gyld iy
25 )8 Jly B g (o) 390

Pl
1- Gathercole SE. The development of memory. J Clin
Child Psychol. 1998;39(1):3-27.
2- Ackerman PL, Beier ME, Boyle ML. Individual
differences in working memory within a nomological
network of cognitive and perceptual speed abilities. J Exp
Psychol Gen. 2002;131(4):267-89.
3- Kluwe RH, Luer G, Rosler F. Principles of learning and
memory. Basel: Birkhauser; 2003.
4- Cowan N. The development of memory in childhood.
UK: Psychology Press; 1995.
5- Baddeley AD, Hitch GJ. Working memory. In: Bower
G, editor. The psychology of learning and motivation:
Advances in research and theory. New York: Academic
Press; 1974.
6- Baddeley AD. Working memory. Oxford: Clarendon
Press; 1986.
7- Gathercole SE, Pickering SJ. Assessment of working
memory in six and seven-year-old children. J Educ
Psychol. 2000;92(2):377-90.
8- Baddeley AD, Gathercole SE, Papagno C. The
phonological loop as a language learning device. Psychol
Rev. 1998;105(1):158-73.
9- Riding RJ, Dahraei H, Grimely M, Banner G. Working
memory, cognitive style and academic attainment.
Burlington: Academic Press; 2001.

Vol. 3, No. 4, Winter 2009

S e SBShy (o ad 435 o8 U o psblen
g 2y hix ()5 dibls olupj e Olpied 55
e o)y pe U U cusl dluo b o ol culeMbl (g)l55L
ol Sl gty ()5 alibls sgioee b s o Ul
M) 035,815 45 S0l pe Dlao ) a5l 4zl
28kas el (o905l sl (Lol o 3y90 ) adyely
o 511y Lol Sledbl g 35 drgie Wl 4wl g0
3 Ses Cundlyiion dogl g8 5505 b o g 00 gy
o ol leMbl &y s d g5 (550050 () Bl dzily d8ge
(Jlae 5 ol )3 9 cwl 5500 g me Lol G SRy ]
2 odly Jlow feuls aaled (g Seae (BB S5 e 5y
o il 8 3kl s 3 Lol il dtuny |, &G o)
Mo ol iy oliel bas 4 50 Jg o)l 229 (g)b5L
ol (i G dlas SleMbl 035 5 (6)IS L (2l
D g2y e e b xS 4 iy WS
sloadge jl pliSan g po iyl 3805 sbaodls Jlov
& blue > Gliwdig 5395 3Slos 3 1) ()18 aladls
A8 L oS

OB (oMt zer bl > 3Sles LU pae
Sy g S Sliios b (oS G35 L Slnd i
5 So ANV S 9 & sl 0] @in 9 Ko (V7]
[¥+] huzee 5 she 5 W] Gpuslw 5 DAl oS
Ot g Jb V] S g (S 3 o b g Glrenl
e [Vo ]l g gion 9 [WV] )0 g o V7]
s ble G0 G ©xS» pis
9 Ko {YV] s 5 plituler Sidos b Sludig
V] ohen 5 S5 NV] S 9 @ aplel V0] o
Gl lgeanls

Ol Sl (298 4 aadaly) labigel 3 (b
oy il slagiy) plea cod g il & ses e
o bjgel nl Car g BxS e B g 5 gl ol
o3litl pilies 45 35,5 o 2l dlus > (sl 1 oledenl,
G aljl Wy ()5 dadls glaadlge plo I iie
» Sl LSl (ppad 2ljl) olosgs (G 0g)F
ol & Ad Gasde blwe glal oloy o Gise clelie
> opaly 5o 5l 5Vl s 8368 e 5 08
Lis (el s il 1 8,5 a8 b Ubylasd Jto alluws
oS oMy blus > 50 0005 o ooliiw] dluse Jol dac
y gl Iul s o ooly olis gl 4 sl 1 ealizul L
My 05 HLiSSl b oo SlBgl (2) 03y Jb 4y 0 e
e 9 (9350 9o I i b wdl e &S ) by
(o2 95 O38) (K lae o gy o L) Jols

VYAA liammo <€ 0,lnd oF 0,93



YYY Slamsd i olF 395 (a3 2en )3 )5 albdls yhits

and working
2001;19(3):273-93.
26- Gathercole SE, Pickering SJ. Working memory
deficits in children with low achievements in the national
curriculum at 7 years of age. Br J Educ Psychol.
2000;70(2):177-94.

27- Conway AR, Kane MJ, Engle RW. Working memory
capacity and its relation to general intelligence. Trends
Cogn Sci. 2003;7(12):547-52.

28- Gathercole SE, Alloway TP, Willis C, Adams AM.
Working memory in children with reading disabilities. J
Exp Child Psychol. 2005;91:124-37.

29- Gathercole SE. The assessment of phonological
memory skills in preschool children. Br J Educ Psychol.
199;65(2):155-64.

30- Rasmussen C, Ho E, Bisanz J. Use of the
mathematical principle of inversion in young children. J
Exp Child Psychol. 2003;85(2):89-102.

31- Jordan NC, Huttenlocher J, Levine SC. Differential
calculation abilities in young children from middle- and
low-income families. Dev Psychol. 1992;28(4):644-53.
32- Passolunghi MC, Cornoldi C, Deliberto S. Working
memory and intrusion of irrelevant information in a group
of specific poor problem solvers. Mem Cognit.
1999;27(5):779-90.

33- Swanson HL, Cooney JB, Brock S. The influence of
working memory and classification ability on children's
word problem solution. J Exp Child Psychol.
1993;55(3):374-95.

34- Gathercole SE, Alloway TP. Working memory and
learning: A practical guide for teachers. USA: Sage
Publications; 2008.

35- Hecht SA. Counting on working memory in simple
arithmetic when counting is used for problem solving.
Mem Cognit. 2002;30:447-55.

36- Donlan C. The development of mathematical skills. In:
Children's mental arithmetic and working memory. Adams
JW. Adams & GJ Hitch; 1998.

37- Gathercole SE, Baddeley AD. Working memory and
language. UK: Erlbaum; 1993.

38- Baddeley AD. Exploring the central executive. Q J
Exp Psychol. 1996;49:5-28.

39- Daneman M, Merikle PM. Working memory and
language comprehension: A meta-analysis. Psychon Bull
Rev. 1996;3:422-33.

40- Miller H, Bichsel J. Anxiety, working memory, gender
and math performance. Pers Individ Dif. 2004;37:591-606.
41- Lee KSF, Ng EL, Lim ZY. Working memory and
literacy as predictors of performance on algebraic word
problems. J Exp Child Psychol. 2004;89(2):140-58.

42- DeStefano D, LeFevre J. The role of working memory in
mental arithmetic. Eur J Cogn Psychol. 2004;16(3):353-86.

memory. Dev Neuropsychol.

Vol. 3, No. 4, Winter 2009

10- Caretti B, Cornoldi C, DeBeni R, Palladino P. What
happens to information to be suppressed in working
memory tasks? Short and long term effects. Q J Exp
Psychol. 2004;57(6):1059-84.

11- Alloway TP, Gathercole SE, Pickering SJ. Verbal and
visuospatial short-term and working memory in children:
Are they separable? 2006;77(6):1698-1716.

12- Tronsky LN. Strategy use, the development of
automaticity and working memory involvement in
complex multiplication. Mem Cognit. 2005;33(5):921-8.
13- Baddeley AD. The episodic buffer: A new component
of working memory. Trends Cogn Sci. 2000;4(11):417-23.
14- Alloway TP, Gathercole SE, Willis C, Adams AM. A
structural analysis of working memory and related
cognitive skills in young children. J Exp Child Psychol.
2004;87(2):85-106.

15- McLean JF, Hitch GJ. Working memory in children
with specific learning disabilities. J Exp Child Psychol.
1999;74:240-60.

16- Bull R, Johnston RS. Children's arithmetical
difficulties: Contributions from processing speed, item
identification and short-term memory. J Exp Child
Psychol. 1997;65(1):1-24.

17- Geary DC, Hampson CO, Hoard MK. Numerical and
arithmetical cognition: A longitudinal study of process and
concepts deficits in children with learning disabilities. J
Exp Child Psychol. 2000;77(3):236-63.

18- Bull R, Johnston RS, Roy GA. Exploring the roles of
the visuespatial sketchpad and central executive in
children's arithmetical skills: Views from cognition. Dev
Neuropsychol. 1999;14:521-36.

19- Swanson HL. Short-term memory and working
memory: Do both contribute to our understanding of
academic achievement in children and adults with learning
disabilities. J Learn Disabil. 1994;27(1):34-50.

20- Hitch GJ, McAuley E. Working memory in children
with specific arithmetical learning difficulties. Br J
Psychol. 1999;82(3):375-6.

21- Sluis SV, Leij AV, Jong PF. Working memory in
Dutch children with reading and arithmetic related LD. J
Learn Disabil. 2005;38(3):207-22.

22- Furst AJ, Hitch GJ. Separate roles for executive and
phonological components of working memory in mental
arithmetic. Mem Cognit. 2000;28(5):774-82.

23- Logie RH, Gilhooly KJ, Wynn V. Counting on
working memory in arithmetic problem solving. Mem
Cognit. 1994;22(4):395-410.

24- Barrouillet P, Lepine R. Working and children's use of
retrieval to solve addition problem. J Exp Child Psychol.
2005;91(3):183-204.

25- Bull R, Scerif G. Executive functioning as a predictor
of children's mathematical ability: Inhibition, switching

YYAA QM} & b)l.on:v ¥ 8,93



	FP.pdf
	Text.pdf

