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Abstract

Background and Objectives: The present study aimed to develop a developmental
model of working memory in boys and examine the relationship between age and the
performance of working memory components.

Materials and Methods: The statistical population consisted of all boys enrolled in
schools of Babol, Iran, during 2024-25 academic year. In this study, 160 boys were
selected using a cluster sampling method in Babol, Iran, and were assessed using the
Working Memory Assessment for Children—-WMTB. The data were analyzed using
analysis of variance (ANOVA), Tukey post hoc test, and Pearson correlation through SPSS
software (version 27).

Results: The findings indicated significant differences across different age groups in
terms of the performance of the phonological loop, visuospatial sketchpad, and central
executive (5 to 7 years) (P < 0.001). The results also showed that with increasing age,
working memory performance across all components increased linearly.

Conclusion: The present study provides a developmental model of working memory in
Iranian children, which can serve as a theoretical and empirical basis for developing
cognitive assessment tools and designing educational interventions aligned with
children’s developmental levels.
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Extended Abstract

Background and Objective

Early childhood constitutes a sensitive period for
cognitive development, during which the foundations
of learning skills and lifelong well-being are
established. Among core cognitive functions, working
memory plays a pivotal role by enabling the temporary
maintenance and manipulation of information in the
absence of external support. This capacity is central to
learning, decision-making, problem-solving, planning,
and academic achievement. According to Baddeley’s
multicomponent model, working memory comprises
the central executive, phonological loop, visuospatial
sketchpad, and episodic buffer, and impairment in any
of these components may lead to diminished cognitive
and academic performance in children. Empirical
evidence indicates that working memory capacity
shows an overall developmental increase between the
ages of 4 and 15, with chronological age serving as a
key determinant of this trajectory. However, some
studies have reported rapid and nonlinear growth
during early childhood, with continued expansion into
adolescence. Component-specific analyses further
suggest differential developmental patterns, whereby
the phonological loop often follows a curvilinear
trajectory, whereas the visuospatial sketchpad
demonstrates a more linear pattern of growth. Despite
extensive research, the absence of a comprehensive
and precise developmental model of working memory
remains a major obstacle to the early identification of
children at risk for cognitive difficulties. Accordingly,
the present study aims to delineate the developmental
trajectory of working memory during early childhood
by modeling its growth pattern and identifying critical
and potentially vulnerable periods. Establishing such a
developmental framework may facilitate early
detection, inform preventive interventions, and
ultimately reduce the risk of more severe cognitive
impairments later in development.

Materials and Methods

This applied study employed a non-experimental
design with respect to data collection and analysis.
The statistical population consisted of all male
children attending kindergartens, preschools, and
primary schools in Babol, Iran, during 2024-25
academic year. Based on sample size estimation
formulas, a minimum sample of 150 participants was
required. Participants were selected using
multistage cluster sampling. Specifically, four
schools were randomly chosen from the four
geographical districts of Babol, Iran (north, south,
east, and west). To account for potential attrition,
175 children were initially recruited. Following the
exclusion of 15 participants due to unwillingness to
continue participation, the final sample comprised
160 children, including 50 five-year-olds, 60 six-year-
olds, and 50 seven-year-olds. Inclusion criteria were
normal intellectual functioning based on educational
records, an age range of 4.5 to 7.5 years, absence of

clinical problems as indicated by the Child Behavior
Checklist (CBCL; T < 65), and no significant academic
difficulties. On the other hand, the children who
were unwilling to continue participation were
excluded from the study. Working memory was
assessed using the Working Memory Test for
Children (WMTB-C). Assessments were conducted
individually in a quiet, distraction-free environment
to ensure optimal testing conditions. Data were
analyzed using one-way analysis of variance
(ANOVA), Tukey post hoc tests, and Pearson
correlation coefficients through SPSS software
(version 27).

Results

Prior to conducting the main analyses, the
assumptions of the statistical tests were examined.
The normality of score distributions was assessed
using the Kolmogorov—Smirnov and Shapiro—Wilk
tests, and the homogeneity of variances was evaluated
using Levene’s test. The results indicated that these
assumptions were satisfied for all components of
working memory (P < 0.05). The F-values for the
phonological loop, visuospatial sketchpad, and central
executive were 675.29, 957.47, and 757.68,
respectively, all reaching statistical significance (P <
0.001). These findings indicate that there are
significant differences among age groups across all
components of working memory. In other words,
working memory performance improves with age,
with older children demonstrating greater ability to
process and retain information. To identify specific
group differences, Tukey’s post hoc test was
conducted. The results revealed that 7-year-old
children performed significantly better than the other
groups across all components of working memory.
Additionally, 6-year-old children outperformed 5-year-
olds, reflecting a clear pattern of developmental
improvement in working memory during this age
period. To examine the relationship between age and
working memory components, Pearson correlation
analyses were performed. The results indicate
significant positive correlations between age and all
working memory components at the 99% confidence
level. This finding confirms that children’s working
memory abilities improve with age, following a distinct
developmental trajectory.

Discussion

The findings of this study indicate that the working
memory capacity of children aged 5 to 7 follows a
linear and stable developmental trajectory,
observable across its three core components, namely
the phonological loop, the visuospatial sketchpad, and
the central executive. The significant improvement in
these components, particularly the central executive,
suggests that gradual organization of cognitive
networks in the brain occurs during this period .This
finding aligns with neurodevelopmental evidence
related to the myelination of neural pathways and the
maturation of the prefrontal cortex. The concurrent
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development of the three working memory
components indicates that this growth is network-
based and synergistic, where the enhancement of one
component contributes to improvements in the
others. Moreover, the results are consistent with the
findings of previous studies reporting linear and
progressive development of working memory.

Conclusion

The findings suggest that working memory
performance can be enhanced through personalized
interventions and training programs tailored to a

child’s cognitive capacity, thereby promoting
cognitive, linguistic,c and academic development.
These insights can inform the development of
assessment tools for monitoring developmental
progress, facilitate  early identification  of
neurodevelopmental disorders, and guide educational
and clinical interventions aligned with children’s
cognitive levels. Overall, working memory during this
age period plays a fundamental role in shaping
cognitive and academic functioning, highlighting the
importance of monitoring it for educational and
clinical decision-making.



http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

[ DOI: 10.53208/ps.24.2.120 ]

Ve by} ol axeo I
' b/, Word¥e 1l 1F+0 lag ¥ oylad TF 0590 A X
UMSHA Press DOI: 10.53208/psj.24.2.120 ¢
http://psj.umsha.ac.ir/ k

Sl 31 i g gl (T35 8599 50 Jiad AL Jo2ui (591 (529

'olgs gad 5 Cramxo

Msacws )l 51 e oo yg1 b ya3 9w

oS

Ot Aty g2 g oy 5055 o Jlad Ao 3o 31 58Ul (2905 B Lyl gy 1B g bl
b el Jleb dlidl clodilge 5 ,Shos 5 (s

PVFFNE T Lo L o iy Jgitin yy 555 plod (il (5olel Aol 1 b3y 9 Slge
Ol e 53 Sladss (S Wgas (o) 4 pey S35 NP0 ol dalllas s ailosgy bl Ol ol ()le
b laools o obj)l Soddl> — S0sS gl Jlad dadl> yg03] b a5 wos eols &S i adllas o b
SPSS (s )lel el 133l 5 oS &) gy (S G905 5 (S (smeind g3l eyl Jelod o905
B Julos 27

2 & loline glas o Shae (Jlo cain b giy) calises fyaies oo ol lis saelcassds glaazsl, :aidl
ISt s P<ef 1) 5,1 5975 (635 10 S0 3 2bdd = (6 Igd Ambo o L]y il slaailye
e Gl ot 55T S ppon; aailie don o Jld Al 5 Sles (5355 s a3 L 05 ]

Ol &5 @ g ams e ol 1) Syl (88sS o Jled dbbl> Joos 6ol pols dalllas gulis 165 4ot
celite (B0l Dhae (Sl g (23S 0y casid il s Gl % 9 B sl Wl
9] @l 8 (5055 98 o L

Ol 5 G eyl (S355 Jld Al Jyow 159l By

VEF-ANY allie cdb o g )b
VE- O/ VY o 65910 g )b
VE- O/ VIYY allio (b dy b
VES O/ YT callie Lissl G,

K3y pole oS> el 5 g oles
el Bgaze laen

sl.;d..\.;.o.?-)| ,.5‘&.: 1] gm0 o g5
535S Ghigel g (owliiioly, 098
pole g owlidly, Basiasls ¢ ol

Arjmandnia@ut.ac.ir : L)

e ooy sale Abme ol 5| Gy 5 sl (F955 8,90 53 Jlad Asdle Jooi (55Sl g (ine oyt pdy 4525 o izl ol s grins whasme gy 2O L

5 Jled absls [A] ol (6 uSob o Lo sgally olgs 8uS cpuans
Ol 650k (S el Wil (SW; @iz e
(ol Sy qopyaely s, colae e J> (Yol
503,500 06,18, slaojox ;00 5 5 g (e o2y JY ol
i Sl oS g 1) Jld dadls @dly e [a] sl
6 Sems g Laa>  Ulys Jlad dladl> [V] csls Loass i iy
wlely g SaS il yo o loj 5l 2sS 8,90 ;o Sledlbol
Sy 50 |, Sledbl b o5l o 0B 1) 0,8 a5 [Ve] el 5
Jﬁm&@wgoiw&;@%mmwﬁu&w
] R Y )
s Baddeley |, (Working Memory) Jlxd dlasl> dJol Jow
e Joo ol ool dilgo dus Jolis a5 03,5 3% [V Y] Hitch

WeoAY- (V)YFNY-0

EVRV-H

FSgad;y @l Sl ale (Bog5 (S &l slalo
S jA > 9o &5 el (bl oy« Joo0 sloadlie (s 5ot
ol D] sgs o (S0 olsd sl o ol 31 (Well-Being)
Jsb 18 ohg rgme | (SELS Joou o5 09dge ek gadge
oo oled (Jodo e 40 [¥] 5,8 sy 4yl (S8 90
Oliss 0 hisel M Bl 4 (glofug axg ez plpw o
L ossS &gl sad, slacad,b (giyb opl 516 )ls SogS
Gladloe ol adgl s3ls Jgmo oStz Y] wims a5l
(ed el 5 [0 F] (135l 5365 01, tansds s s S0k
1] a8 oo i ) (3 Cage 5 a2 iy

Slibes plxl )5 5lis g0 (Sl o on St 5 (S
ab cls O les oo Jlab dladl> [V] ol Jlad dasl>  od

WY | P 5lg ¥ oyloc F 090 ybogy (sole aloxo


mailto:Arjmandnia@ut.ac.ir
https://orcid.org/0009-0006-3225-447X
https://orcid.org/0000-0001-8030-8416
https://orcid.org/0000-0002-0822-3220
https://doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/
http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

DOI: 10.53208/ps.24.2.120 ]

ub&.@.ﬁs ..\w)s.:

Ul o5 ams oo i it (la )9S )0 (olatagh WS (o
Iy s e ad) Gland U liass 5l A 3598 50 Jlad dlasl>
IVEl o ls aslsil

S99 Loy L5 (o (Lo )la5 aa0 00 LS 0592 (ol o Dlalllas
o e aidlisl (Jld dbdl> al, dnw) yo 1ny ol
o o Jlad dladl> Jaoi be5u 4o Wosly o ls 8gzg ol Kimgy
2 bEdly pas cplaiis )5 o at g 0l g S o,
b S5 Job aeios 55 ol 00l snys Jlab alisl> slaailse
oty Jbb Al 23 lslsl Aal> Joo 8503 VU (s Lol Diged
QS o S Jonie Ay (6o8l 5l aalhe ol wisle las g ass S
b olad = (6 oo Ao ny Jd Aldl> oo dalge Jy V4]
ol 5en 5 Goldstein « blis jo VY] wiS o s, s o5l
Ll oS aiS o Lol 5 WS o 3 blie dgs o [V
03 )lez b (i Job 55 (> &jg0as 5 (Jslite ooy (3Ll
e Jy S

Gy 380 o ol L U sl ool o gy ol 5o
2gh bnl (2)late 5 Blite lagiagh o (Jolai ¢ Jlad abdl>
by g8l Jlad Al Jgou5 oo 2 U 0332 o Jlioas (igy
S olalin 1) el bolies o cilae bl Wy b S pe 3 1 1
o)y p b JWb dEl> Joo5 385 5 el 58I o
S5 092 comizman unl Slad (5 50 (IS 055 el At
Sl ool &gy a4y a5 wuS ol |y G! pl wilgs o Jgoo
asls 8055 sanl Foar Sls OMw 6 puKin &y
Olosie s3aS )0 Ggade il b sagh 095 B aSLaTil il
S bob SBlge e cnl 30 9SSBT «al ot plnil )
oAl ] Sz el wales (o 50 pletaej e IS (sl
Ol wzge g (easd (SSLs Oty et Wlioe
bl gl gly ) oM

L gy 99190

3y 6o lS «lisid g9 5l ol Ban a4z g b gk o
Sl dmal> ol pagh 5o el 0oy ciwlel e sloz,b
9 Plamd i «SogS e ;0 JrazdaJohie pu (355 plod
b owiog VE-EVEo T Loass Jlo o bl ol o slapbims
Al axd S s a5 V0. diged olasl iged px> Jge,8 4 Az g
Ol )8 9 33 vogix (Jlod dilais oz 5o 5l jglate o
Wigad (o) Jliml 4 azgi by wad bl 4w jue ez b
cdeay byl 5,5 10 Gdo 5l ey 5 wind bl i VO
slass g )an dalol gl cilaiculs ) g 09,9 S yauidsl >
I, ldcares Sledbl V' J502) auw, Ha5 V8 4 gl
(el bl |y (heamd 8595 5 (s sloog I 51 S pa bl
(5 g L aietiy 5 aiaS o Lins Bl

38kee Jan cnlgdly o INY] s alge oz ol 5 ol g ams
Central ) 3550 (5,0 S 0 lo G500l 1) adse oy
Sl ly Koo dalse dw 5 J,uS oulals g 4> g5 s (Executive
Ayl 1 Sledbl 840 6 58 dadsg (Slotug gty S0 ddl5e 90
<o &by (Phonological Loop) os-luslgl &al> o\l ol yo
Visuo-) olad - gyl dxio g O Sledbl oiloy
Iy 6 s Sledlbl islsy ¢ o dalss (Spatilal Sketch Pad
s £95 o2 (Episodic Buffer) (golasg, 5,Lsl o)l
b col Goeadly dladl> 5 badse ) o Sledlbl saiasnign
Bl 4 LSS slo sl &gy cledol

50 o8l 0ed co el Jlad Aladl> slixl 51 Gy o o]
WS ol b oS S8 waies plmil il a5 (el (051 bl
395 @3 yo |y ledbl b as gloy so b cigd iyl
sl [V F] wgd Ginss oo iy 095 ad Bus 4 b s lo a5
Az Oledbl 5SSy oSS aibedy (ams Jlad
Bl L 5555 555 so Jpand 5 bty aile 5 WS o Jas
O, Slas 053 puod 5065 L auslic ;o Ygere s Jlad
oais Vol wls 59 (Academic Performance) Lass
Pl (b i fazgs ool sl b olil o Jlé dlasl>
SRSl 5 (50 pudl (G ool (g Sl g 6 T0b
DY af] el oo oo

S oozl b ez o Sl alidls a5 wilosls oLis Sliass
L lole cougis oy @8ly jo VAL oo atings o ctul3dl sus,
slazagy 1Al cul s dlasl> Jgou 0 6,108 50 o i
8,99 Jsb o 1) Syl lBI L olen as Jood Wy, atnds
oes s Wong [\8] aiss o anl Slym e b adsl SoeS
50 Jled dlabl> s oo yLis a5 aumd e 8l 1 slaslive Hlai [Y-]
ol 0 R gl o)l b sad; Sl b S ke
8IS gm0 b Al 5 Slac 5 il 5 S J35 & i
,o [YY] Cowan 5 Superbia-Guimardes Jilis ,o [YV 7]
ol o b Al cod b a5 Ws,S 5 IE sex heed:
0Ll o 5255 a5 (5 ysboas )lo (g loline g g e sy Sy Al
bl Jlo las Gbl 53 5 oo 1y el K, b b Salo s
byl ol o, oo (tem) aabad o= b aw & 1 (Capacity)
VO ladie ay 2l b g 995 ooyt (B550md 08 dusjhe (s 5
55 525 gy Aalol o Jleb Aladle oLl o e axka VIO b
AS o, (Adolescent) ls>gi b (glaka>Me b ok a4y wlgs o
Cowan (yoizen [Va] oy 095 zol 4 (Slcuny 590> ;0 4
(nfancy) oL 6,50 ;0 5065 a5 3938 SIS ol a0 [YY]
il ol g il Jled Alible iy ;o |, axkad dw Lia> b Lo
9 S oo by GalS (5955 890 4 g 8,90 51 JUil Jsbo yo
el BaaSldl oul by o)lse b oo Sgats G Gl38l Lo ligo
s el Ly st 5o JUsb Al o atics g3dn

Vo0 Hha oY oylocs YF 095 ooy ooke almo | IVE


http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

[ DOI: 10.53208/ps.24.2.120 ]

ol bl (olns oBRals (g5 pole 5 (oulidily, Basasls
oSS L aledbl ogiails e (o S o Joge3l culs,
Jbb Albl 5051 Boyb 5l GBaLS eS8 wolys o b cule,
sl mosls Jloiganso sl ol ()l (Seldl) plSesS (sl
S copd 5 (SF oi 5g0] (mib)ly el b,

el 0 0liul YV 850 SPSS 153005 5 cygm

oI35 5 Jlb il Jsos

bl Jloy (9 by (0 ls agh 4 3955 slaSdle

455 12 4 y0eMie Jlw VIO U F/0 (s dils o ijg0] Baig
(T<#0) #LasT (15945 (6,18, dalw p,8 ol 5 Il SIS
Cj):.> LSLO:J)LA 9 Oy )‘OLZ.u» ;La?u 3OS U"""""\J 9
O Jgol sl 005 ipgh dalol a4y SogS il les
3 e dneS 5l D> S e il o ped o cighy

Wl AigoS Slexo Syl RSy Sl 03,5 e
g 15V Y B+ A o Jl b
SIvY 108 - IvY $1) 5. Jus .
V50 SIvY ) Ve X Juv

daad U polie J1,S5 Byxe ¥ 8505 g ol 6B a0lS 55 5 baims i
loas oy o Aabi st s 5355 (6,8 Cam) S o] i3,
1) T 5050 asbiasl 8 y05 ooy 1, Sl yas a5 sl lgl 03,8 5o
oattie a8 ki dauss i PO oYL Ol el s e
(S0l ol yadl (ible STy da id il ol ol
PS4 byrye) azg DMt (g5 adsS (Slowar LSS
2 S oo bl 1wl Kol jL8) 5 (S8 i 5 az s ol
Slaadens 5l BauS oS 10 g dials & a3 b ol gl
Sl SRy o b oslital Glws 5 Slws iy 8
Slod ulys a5 col ool ol ced Ko ol s,
G- IYY 85k 50 oleslil bl calpo 5 <10 L /20 (e (Fg)0
B le 8 om 0Ll Ol @815 Ol mizmen iyl 3 - 1PV
sl sy 45 aimd oo Hlts amdly ol sl o0 i3S ISV

IYv] sjls osllae (Do 5 slojlos o plgime 2l

sl

bl sloailse 5 lapygeslos,s 4 bsyye glaools ¥ Jgur
5 y0i byt e Byl g eSiloo irogs o asls b1, Jlb
A oo lias o lastil

sloadlze 5 lagsajles,> Slai il (asie a5 jsbles
5 ool b caalsl ;3 sl 4l 0, o ialidl b e alails
Ab gy 209 5 s (6 lel (Slacglis o yuitoniz (uilyly o
&8 O dlep Sldgyie (il lg Julod ploxil 5l iy (F J902)
5 Sy - 5l 5 Byiranl By T 50lS” (gasl sl eslinul b ol yed
il glaailio gl o3 Oyges] 5l ool b il s iSan
P>/ 0) b 9wl g oy JUsd

A5 001 Jlo Bog S wad oo (Las ) Jgaz 50 a5 jsbiles
JLo ¥ 09,5 5 (0o YVIB) ,as £+ 1) JLo £ 05,5 (s TV/Y)

asols LSas (FVIY) L& 00 1,

Iz
Sl = (5095 (g Jlad Aidl> (3905

Baddeley Joo oollp 1YA2 Jlo j0 Lisses )l cyge3T o]
JLo 10 B F/Y ol3l e dbadl> i jslaieds [V Y] Hitch 4
Wlge aw yaesl ol AYF] cl 05,5 5luls, 5 aez 5 olpl 5o
b 65 s s 2lad - )l Ao (J2LD gy dil>
il g Gl 08 55510k ge3len 5 4l 5wz g
le 5yslol iS5 900k o sixe o S (5 59l0L (Dl (5510L
p el ey Gh)led g Slas (5 9loly (ants 69Tk
e psd 5 sl Jlo Gl bapsesl 00,5 51 Spm sl bl
ool <JOY g < IVE o IAY - [PA P o IFA T 150 - IA
5 M Jlb dlidl> a8 cdl 4088 [0 el ey Soudl>
Sy Olyeds (slopad g damima s 1) (635 0 S0 9 (LD 5 (s

BFIV 055 6l 1y osey] ol bl oo o il Jlad alail>

WIS ayl5E AT B TFD sl ieesl sy b JLo 10

OEess 5,8 cund S
b)) sl @l )lpl Flas T Sess (6518, cand S
bl g (o)L, OMSis (izmen 5 (plaizrl 5 eaxs las e
aa8o YO U Yr o Yoo del i (ol JuooSS .l S0gS
(Vb ) Glazyoan 050 whde ululy bizwly e (b
Vosyed s L, pladd Sly ¢ 8ped sigdige (51850 500

IO | 1D 5l ¥ oyl YF 0490 (B (oole alxo


http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

DOI: 10.53208/ps.24.2.120 ]

ub&.o.bs M)}:

e 09,5 S5 4y Jlab Al sladlge 5 baygejlos 5 slime Bl 5 (i Silee ¥ Jouir

s 095
Jus ¥ Jus 5 Jusd o
Gyl s 1 ol s Gyl s
5 kit 5 kit 5 it
\VIPY VY- IOY YO AN \YITO /Ay 3, 5slok
Vo/q- VAV \Y/Y- q4/f - \#IVE SRTAR Sl s 48 Bakas
VY/AA V-qNF YY/IYA AAIVY VE/SY aY/of AH RPN
\FIf7 V- AIOY \YIVY AREVATA \Y/PY U /YF S e ol 6)51.\&: )
\Y/EY VA \YITO VoYIvE VT AAJ+) oSe (5 55l8b :PW
\Y)o 5 V- a/sY VR Y Ve e /aY V\/OY QY - Lo 50k 0¥
ARVAR VVO/FY VYN av/f# YIYA AV/AY O Ss9lols
ARVAR VY Y/AY VYO 4/aY ARJAR AAIAY oles> 6)51~>li
W VYA YYD 95 \Y/AE AUAY  olael Cieas, slol
YAIAA AARVARY YAIY yag/va 2170 Yrviva eliizly dal>
Y-/#Q YA\VIFY ARYAN§ ARAZAR! Y/-¥ YYY/AQ ebad = (s )lo axan adlse
AVAR ARENAS yav/es yav/es Yany YFAIS S o Gy
adllans g0 sloog ) Anlie jshateas (uily)ly Jolow @ls Y Jouer
SoPolixo b F @l yg9dome (Sl ©ly9dxe & gomo oR9 R Sl e
ofe < Ya/Fvo OFAVIYA \RRAFATING seliizly dal>
ofe < fv/any Y-YYYIYY ARSI A s webad — (s s dxan
oo < FAIVOY DYVFAIFA ) - A0YF/AY G G

b sloline 5 Cuto il o8 cesl o151 (S F Jgar ol
Ol 0929y g Jd Al slradlie Lo Ll s s A9

.A;SLSA l_m RPWIIC U PR LR e wl)_ell.,a\fs.m eRY

-y

&S ol QT I S ol Gy odelowady glaaidl
3 Slecas oLL U Slogsy jo oBass Jd dadl> o8\l
e aw 5o ;0 Wg) (ul S (e Sand b 5 e w555l
5 2lad o (gl dmas ( oliiply Al oy (Jled dldl> Lol
ool o Sles jo Jloline g dtwgn (ili8l ol cdalin (655 e (5o
Jsb 50 a5 oo ol Vs (55550 (5,20 dil5e ohrger daailse
seslony o s Slplole Suwads) (SosS 8590
(SIS Sl Cosi 4 oS sl (T SS Sl o Bl
[al 39 oo yomie DMl (53ls 5y g (5 s

Oypots «Sloj oik nl o GELS wd, s ke 4
booygo cpl jo jae o ST a3 oy YAy g ou s
@bl Ssete cras o Gadande Gzes plaanl
ool Laiye 63,515 wYlail cosis 5 Slin i sleasen
ahdl> 5 Sloe [0 oadodalice Olpss a5 0,5 blasul oloy oo
Slaoglss wBl 5 (ovae plup; Shess cpl Sl QUL JU
Gho b Chl g il gy S ooy Sl sadiosalive jlolixe

Gl sl i Fa)ll (lie ¥ Jgor @l 4 a2 |y
Syl - s Ao gy YUV il sl
e s amale FAVOY iy 655 0 Some slp s FVAOY
e 45 285 am g e el by (P /e V) st (5 lolias
Oolis b il slaailye olos o addllans,ge slaog S
IR L adlllas 090 G095 45 me a1 0929 (5 loline
alosls las 0g5 51 (6 e o ,Sas Jlad Aladl> ol colod )0 ¢y
7 5laog )T G Dl (0 5 amiie sl (S (kS 0305 5]
sloog S b dulio )0 Jlo ¥ 09,5 (5095 s 5 (s b ooliiu
obed 5o e Jlo 0 09,5 L analie j3 Jlu £ 09,5 uizen 5 500
Sl Ll (s i 0 Shoe (6 oline jobods Jlad dlidl> sloailye
o33l 3 Jlb Al slaailze oSk g (o (oo L)l (a0
o3l @ bgye @l ¥ Jpuz b ooliul Ggw iy (Sen
o3 oo QLS 1) gme ey (Kaee

i 4l loailis 5 o o (Sien F g

Vs e ligly dil>
. [FAFF wlad = gl dxio
Ao S o S

=P,y

Vo0 HLa oY oylocs TF 095 boghy oode almo | VYS


http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

[ DOI: 10.53208/ps.24.2.120 ]

a8 S 5l )0 (sras ileld lagl olgy A plgrear S
Attractor ) 5,laul lacdl Coows 4y ccpw ol L aS 055 o
285 2lp |y el i (g)lly ol WS 0 &S > (States
3 spiySllasl Ol (Jl e )3 5 008 Feaglie Sl
b @ora by o WS o0 bis 1) oldbl Sljs e
Jud Aadl gzl g () AL pge ol laatil
Sles QUL o B lid Ol s a5 aeo o lid g o)l g
b i) onl o [YF] ol eae slaasion Swlis 1o atugy
Ml i 3Shes @ (s Gl oS 203 0n LS 2l iag
L¥A XV X ] 09 o yonie Jlud

a2 oo Hlis Slawlecas g3lo Jow 839> 4o 55l slaaidly
gl o o0 sl oo JUb BBl o aghy Sl (slo e oS
A5 sl e 835> 10 0o 5 (oeme sl 555l (i
Silwaned OBl Lgy Slae ladue e (lyea aiil
L IMRE 92 alagog, b ol osesl s siae sloosls puits
S0 sy eyl s5llate geoge ool [¥A] S o ool 3
L8] 555 00 mal b Jlad dldlo &gl 0s) sl (omae Sl i
SWae (b sln oo B e Gl G o
3G pe b aS ans o plis was aaled a5 ls asedan b
) S955 9 LBl plee (or8ly DOl plgi o0 digmgs slaoe
2o 1y logly OMHe 5 3,5 Siluand Gl e ln
Zoje VAL 08 ity )35 oo Sl 425 jlula, b sl
ot (6l S O g0 & allae a5 canl )] (60,505, i
By g Sogs (SEUS o Ty b cnlite g Ly sl 4Ly
bdl> Jgo 5| slal> peasal> o slapn iy 5 Wigdioo (b
Slolbwcias gl Jas 0,5 cplply aues o &Il Jls
Fhb slnloly a8 Jooia | aldlae i slod o9, Wlsi o0
S5 Gl sladle o il s eniisilegans S
Ley 1] ass Jlgen

Sl slaadlse Jooo p yiien o5 pol> Aagh slaasdl

OF 2 093 «2dls 5503 (gras s Dl bl Jlb
e Jelge A8 4y bagrye waled gin 50 wlsi e laaidly
sl a5 wlols las cldllas (o5 jsba 0ed s
ahy Glp 1y b dame SEwl g wlao (59 p055,8
3 S oo @alp b Al slacudyl o)l g cedlaoss
) onl B cnl wilg oo 5wl e b &l S coen Sl (il
Sl laoslgils 1S5S ( IS bty [F¥] aisS aslge JPLSI L
Jué dlasls IS s soslhe solaml o clax! coxdg
Wi cuaS opimen [FFl wims o olis oy o ,Slee
3 NS @bl (sls ab) oS Jelse 5l (S plsrea
ozl (2 Sleo S (iluae )0 e 55,5 5 Jlsle
LE0] a8 o ) sogee i ¢ Jlad alisl>
sheme )L"f)-*-’L‘ olge Dlgieds ommy Soigel sLad yo jgi>
3 S e s |y Jlad dladl> Y gou 5l (s lobine (sles 5 500

oI35 5 Jlb il Jsos

5 9 o5 JolST (g 5L cal 5l Lo 2 y0 a8 cesl (55
IVAL sg oo Jols> e dlasl> o Shac 5o

ol Y Jlad dladls dilge aw o Shoe 0 lojen il
s 158lee g (glaSis cndlo c oy ol jo SBlid a4 o b
505 dgge 4 5055 O g0 eadlhe | (G ol S
Pt g MO0 By yiler (S LSy Ceen 4 ASTASS Sy |
sl 5 oludl; by Fedzn xSl ln 1y e3Y
Sy ds gy o5 b o [¥A] wS e L elozsl
3 dels sloadly el ouis saslive gl S 9 awglas
Ol amgs &8l L Jlb dadl> Joou (o8l die )5 0l Ghagi
Lyy-va] Sl guor ;50

53 oadosalin glidlen g (ot 0b) 68 FEeee e 5
Iy Wy ol &5 Cenl T 51 (Sl g5 ales o Jlad dladl> slaailze
slo)lgsle a5l Gl (rhawaiz Sl oozl 0 b
(o yceas Hhie 5108 b ae lassgyy 9 (SSLS
Jlo can b gy dow Alols o Jlad dladl> s Sloe 2,05 i3l
Ol AL eols S (53lo o3 by (133 4 B o s i
Top-) ol @ b (o5 sloases oLl ssege SU3L Jooo
ol glabal - Sliw i slalae o (Down Control
Baa b L e Slodbl Sl yje,a s 6l bl o laasios
@S plrdl Gl dbulia s Wl el A
Fise gilwax LS, Kl (Functional Connectivity)
Lry vyl sl mald 1) olad = s lus 5 oM Sledlb

by laadlie Koo b Jol )3 o5 (6350 (5 dilhe
onge p 1y (SEUS slaanlp S8 g ileaz )LSo (aoplejle
sl gal wols las o b ) (Somen Gliee 00 5L )l
A slesle ws, olee bl Gl ol
3o &S (2l ranils 090 cnl )3 (22l slaanl b g (Slin A
L Eunse g Slaal p 38 e dagul malais Ul @ ey SogS
e ol han yo [¥F] 55T o s & I, 5 lis
Ol 5L S FGE3S G € oligd jond? e Slewbrecias
Lo Je abbls ab, dados cpl oeluly aums e @l &,
ool ol o JIS5 )55 950 (Sl 13 (realysd ela OB Ay
yoba |y g e Oledbl was o ojlal aslil g 4 oS
bl Sledbl 3955 51 (J Gue 53 5 Gluyiesn 5]
Sooal (635 10 om0 3, Sae 13 0594 B gsle (nl S (6555l
5 L ple (arads wag S8 Jotas ailie (al 1n5 0l
L s S5 (Sumpd alplo Sl J5I5 S0 poe
Ored oy Esb QUL Gl | pol slaadly o (e
Ivol cadls Jyus sla 55500

Dynamic) Lg lapimm bos,Sis; nl 2 odle
Coplo ot d (6l oS Jlliiz Lgy olous slo Jow g (Systems
bl o Slee o9z loz nl )0 WS (o0 ool S 0D (pl (2w

WY | 1P [l oY ojles YF 090 (g Lgss ooke ddxo


http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

DOI: 10.53208/ps.24.2.120 ]

ub&.@.ﬁs ..\w)s.:

(st slaeg Sy ojler (pl dalllas eizmen (g o5k S Joo0
sisl sl U1 5 Jlad s 455 s P51 L o3 el
il ol 0,15 laoliing (uizmen 055 15 Cagll o
5 kg Ol 5l eolaiul wlslae 5l s o

Sgs daleS gad, wlus slro,g L)UL».U‘)..! Ml 6)1;\15.\;»

S5 4

Sl)lpl (usas Sl 22 5 6B i Sl S
gl b celiie (2js0] OB (b g (23Ls ws; )
plimog; paseis ;0 eadail)l (58I1 sl palp () So5S Jgou
sl cod b o oS Ol s T o ls goly ol b oY
s 0 e 0 S e et s 5 Yeens Jlid
Jled alidlo a5 0iS o 0T boail o IS jsboas ] s jlat &y
G 5 G5 USS @l peslen lojle il 5l als e cnl o
2 ol Js Gl ol a5 Gy (sls slaalls
LD Candy | 335 G pyal Wlgioe patie Sloj slaosls
sl 5 2isel Glas S redl Sl plive 5 2o &l SosS
IRCLIPVYJt

it 398 5 1S
dlosos 5,800 (1l jludie; a5 (BaSes b solas

g oo (SI0,a8 g Sid cilosgs

2o slas

Fb e g Bl ol SFme pol> Wi Batwy
slaslas
b A g o

lansls o8 b gt G5 0 Bann g seles

W ol o

D S L oS cl sl baieng Abpll 5l ol dllis
oKl M3 &S ,o IR.UT.PSYEDU.REC.1404.108
SLels Ogods ish ool 5o oS Lie el ot aul ol
5 aools (6yg1s,5 anld el 51 in g <8,5 &g aildogls
A8 33 S BT Abegls, Glas! pally 5 lsgel il

P | PRI PE
sl 00,55 8l 0 (gl o Colar GeSms Lol ipgh

REFERENCES

1. Tokuhara H, Fujita K, Kashimori Y. Neural mechanisms of
maintenance and manipulation of information of temporal
sequences in  working memory. Cogn  Comput.

sSipel lme g eade (ajsel e glawsin 85
WS o et b Jld dldls Jems e sad asolesle
ol 3l plae 4y )’yiuulo S oLy 8,90 4y 39,9 b ¢ yuizmor
QIS g 58, jo (05 A [li8) Wy 4y 5 WS e Iy
azp Adlis )13 jluatie) gadse (nl Dsdo0 ymie (SBi90]
e S pde rizmen g (higel cinlby J7US 50 50 ity
2 O89S 8,518 (B e 5o 098 o0 (Yl b (sloir| Ll
Sladlie i 4z e Yoo 5 St jledie) o) ol 2l
amS Glgies A VAL el Jleb dladl sl (s liiceas
5 b SIS 20 (el e 5 (el CoiS wiile Lolse
Iy Jud dladl> Joou 3l oo wilgs oo codnin Code oyl s )8
e Jolge 4 by e dalgls b olSags cpl plesl wulys jo

B|5 351 PV SOURIEN IE P VY] PR PRy | PE- B 11 EXP U SRV X b
IS SOMTESVISUC TP W PS SN IR ST SN S VE S
Iy J978 o shome glodas oo g S5l gloanld e
TS558 - ally OOy CuanS gz ylez cpl jo ams oo JSG
sobas Lsa golaudl - claiz! byl i g lame bl G0
Jass 3o,k 5l asly (w6 38 o i1 Jled dladls o Slae p ouiinns
ol ol Al e o J5S loanld g eae slaaSn S
Jodle ol slaassl (oll ol 5 [FY FP] oS o pocg
Sole ST (sl y a5 ol Q—l IS wezge Dlosll o guos
45 Az LSe sles Sug, 5 Wl Salss JUd Akl wl; ol
WS o0 5 50 Olejee jebar |y e g (SSUD ¢ eas polaw
PP Slr (ot slasely o cnl il (s ey (S O
5Ll Sie OMlae a4 sldisSar )by ol e 4 Ol
et (IS s Bgjle Zagh ol (BLL slagn e
St SogS 698 Gla Shg b slhil g sud; e coaS
axlye placudgaze b 6,500 (hagh o wile ol ey

‘(5“")9‘“" LS‘LEUBLD.I :é; O)L::‘ gJJO 0)‘5.41 a ulﬁ‘"u;" as O
solazsl - ‘591-0-*-"' u"-"l-“ 9 ;la.au Sloay > ey slrogls
Crdlasl Jol 4 azgr b sl onis J S 5045 olsils
dasl> LUl g o ,Slee 5 oy o Julse ol 0,98 (pl )0 cmas
Se2ge by 4 1G] (15555 hen s saril 8 3G Jlas
G Oogsrhie Caled 40 9 pyle g Ghomis el ST 5o
s 3915 0355 (53,8 5y ol s 55 95550 Sl 5l
spbaieds S oo Sg0zme I laaidly (6 iy el 45 0,5 (and (o)

2021;13(27):1085-98. DOI: 10.1007/s12559-021-09907-9
2. Matura E, Van Son Q, Lah YC. Exploring the potential of
traditional congklak in the development of early childhood

VEeO Hla oY oyl TF 098 ybrgls oole aloma | VYA


https://doi.org/10.1007/s12559-021-09907-9?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

[ DOI: 10.53208/ps.24.2.120 ]

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

cognitive abilities. J Basic Educ Res. 2024;5(2):48-53. DOI:
10.37251/jber.v5i2.959

Melhuish E. Longitudinal research and early years policy
development in the UK. Int J Child Care Educ Policy.
2016;10(1):3. DOI: 10.1186/s40723-016-0019-1

Prime H, Andrews K, Markwell A, Gonzalez A, Janus M,
Tricco AC, et al. Positive parenting and early childhood
cognition: A systematic review and meta-analysis of
randomized controlled trials. Clin Child Fam Psychol Rev.
2023;26(2):362-400. PMID: 36729307 DOl:
10.1007/s10567-022-00423-2

Khani R, Abedi A, Javadzadeh Shahshani F. Psychometric
evaluation of the Persian version of the PERIK scale for
assessing social and emotional well-being and resilience in
preschool children in early childhood settings. Pajouhan Sci
J. 2025;23(3):177-89. DOI: 10.53208/psj.23.3.177
Verswijveren SJ, Wiebe SA, Rahman AA, Kuzik N, Carson
V. Longitudinal associations of sedentary time and physical
activity duration and patterns with cognitive development in
early childhood. Ment Health Phys Act. 2020;19(7):100340.
DOI: 10.1016/j.mhpa.2020.100340

Atkinson SJ, Martin CR. Early detection of risk of reading
difficulties using a working memory assessment battery. Br
Educ Res J. 2022;48(6):1183-97. DOI: 10.1002/berj.3821
Zhao C, Vogel EK. Individual differences in working memory
and attentional control continue to predict memory
performance despite extensive learning. J Exp Psychol
Gen. 2025;154(5):1268-83. PMID: 39869694 DOI:
10.1037/xge0001728

Arjmandnia AA, Talebi S, Miri MA. Construction and primary
standardization of Tehran Working Memory Test (TWMT). J
Appl Psychol Res. 2020;10(4):141-60. DOI:
10.22059/japr.2019.74275

Baddeley AD, Hitch G, Allen R. A multicomponent model of
working memory. In: Logie RH, Camos V, Cowan N, editors.
Working Memory: State of the Science. Oxford: Oxford
University Press; 2021. p.10-43. [Link]

Hssanzade S, Ahmadi A. Meta-analysis of working memory
training and its generalization effect. J Appl Psychol Res.
2015;6(1):25-46. DOI: 10.22059/japr.2015.54572
Baddeley AD, Hitch G. Working memory. In: Bower G,
editor. Recent Advances in Learning and Motivation. Vol. 8.
New York: Academic Press; 1974. p.647-67. [Link]
Baddeley A. The episodic buffer: a new component of
working memory? Trends Cogn Sci. 4(11):417-23. PMID:
11058819 DOI: 10.1016/s1364-6613(00)01538-2

Irwin LN, Soto EF, Chan ES, Miller CE, Carrington-Forde S,
Groves NB, et al. Activities of daily living and working
memory in pediatric attention-deficit/hyperactivity disorder
(ADHD). Child Neuropsychol. 2021;27(4):468-90. PMID:
33459154 DOI: 10.1080/09297049.2020.1866521
Vernucci S, Galli JI, Andrés ML, Zamora EV, Richards MM,
Canet-Juric L, et al. Working memory screening in Latin
American children: Psychometric properties of a Spanish
version of the Working Memory Rating Scale. J Res Child
Educ. 2020;34(3):463-75. DOI:
10.1080/02568543.2019.1710730

Roberts KL, Englund Strait JA, Decker SL. Developmental
trajectories of verbal, static visual-spatial, and dynamic
visual-spatial working memory. Contemp Sch Psychol.
2018;22(4):458-67. [Link]

Kennedy E, Liebel SW, Lindsey HM, Vadlamani S, Lei P-W,
Adamson MM, et al. Verbal learning and memory deficits
across neurological and neuropsychiatric disorders:
Insights from an ENIGMA mega analysis. Brain Sci.
2024;14(7):669. PMID: 39061410 DOl
10.3390/brainsci14070669

Finch JE. Do schools promote executive functions?
Differential working memory growth across school-year and
summer months. AERA Open.
2019;5(2):2332858419848443. DOI:
10.1177/2332858419848443

Ahmed SF, Ellis A, Ward KP, Chaku N, Davis-Kean PE.
Working memory development from early childhood to
adolescence using two nationally representative samples.
Dev Psychol. 2022;58(10):1962-73. PMID: 35771499 DOI:
10.1037/dev0001396

Wong AS, He MY, Chan RW. Effectiveness of computerized

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

oI35 5 Jlb il Jsos

working memory training program in Chinese community
settings for children with poor working memory. J Atten
Disord. 2014;18(4):318-30. PMID: 23382580 DOI:
10.1177/1087054712471427

Alloway TP, Alloway RG. Working memory across the
lifespan: A cross-sectional approach. J Cogn Psychol.
2013;25(1):84-93. DOI: 10.1080/20445911.2012.748027
Superbia-Guimaréaes L, Cowan N. Disentangling processing
and storage accounts of working memory development in
childhood. Dev Rev. 2023;69:101089. PMID: 37662651
DOI: 10.1016/j.dr.2023.101089

Cowan N. Working memory maturation: Can we get at the
essence of cognitive growth? Perspect Psychol Sci.
2016;11(2):239-64. PMID: 26993277 DOl:
10.1177/1745691615621279

Vandenbroucke L, Verschueren K, Baeyens D. The
development of executive functioning across the transition
to first grade and its predictive value for academic
achievement. Learn Instr. 2017;49(1):103-12. DOl:
10.1016/j.learninstruc.2016.12.008

Goldstein G, Allen DN, Thaler NS, Luther JF, Panchalingam
K, Pettegrew JW. Developmental aspects and
neurobiological correlates of working and associative
memory. Neuropsychology. 2014;28(4):496-505. PMID:
24564282

Arjmandnia AA, Talebi S, Miri MA. Construction and Primary
Standardization of Tehran Working Memory Test (TWMT).
J Appl Psychol Res. 2020;10(4): 141-160. DOI:
10.22059/japr.2019.74275

Minaee A. Adaptation and standardization of Child Behavior
Checklist, Youth Self-report, and Teacher’'s Report Forms.
J Except Child. 2006;6(1):529-58. DOI:
20.1001.1.16826612.1385.6.1.3.6

Castellanos-Ryan N, Parent S, Chaput-Langlois S, Rioux C,
Jacques S, Simard C, et al. Modelling executive function
across early childhood: Longitudinal invariance,
development from 3.5 to 7 years and later academic
performance. Cogn Dev. 2023;68:101365. DOI:
10.1016/j.cogdev.2023.101365

Mufioz-Pradas R, Diaz-Palacios M, Rodriguez-Martinez El,
Gomez CM. Order of maturation of the components of the
working memory from childhood to emerging adulthood.
Curr Res Behav  Sci. 2021;2:100062. DOI:
10.1016/j.crbeha.2021.100062

Simmering VR. The development of visual working memory
capacity during early childhood. J Exp Child Psychol.
2012;111(4):695-707. PMID: 22099167 DOl:
10.1016/j.jecp.2011.10.007

McAuley T, White DA. A latent variables examination of
processing speed, response inhibition, and working
memory during typical development. J Exp Child Psychol.
2011;108(3):453-68. PMID: 20888572 DOl:
10.1016/j.jecp.2010.08.009

Rosenberg MD, Scheinost D, Greene AS, Avery EW, Kwon
YH, Finn ES, et al. Functional connectivity predicts changes
in attention observed across minutes, days, and months.
Proc Natl Acad Sci U S A. :2020;117(7):3797-807. PMID:
32019892 DOI: 10.1073/pnas.1912226117

Fiske A, Holmboe K. Neural substrates of early executive
function development. Dev Rev. 2019;52:42-62. PMID:
31417205 DOI: 10.1016/j.dr.2019.100866

Eslinger PJ, Marlowe WB, Biddle KR. Development of
prefrontal cortex. In: Encyclopedia of Behavioral
Neuroscience. 2nd ed. Amsterdam: Elsevier; 2021. p. V3-
410-V3-417. DOI: 10.1016/B978-0-12-819641-0.00071-2
Furman DJ, Zhang Z, Chatham CH, Good M, Badre D, Hsu
M, et al. Augmenting frontal dopamine tone enhances
maintenance over gating processes in working memory. J
Cogn Neurosci. 2021;33(9):1753-65. PMID: 33054556 DOI:
10.1162/jocn_a_ 01641

Spencer JP, Perone S, Johnson JS. Dynamic field theory
and embodied cognitive dynamics. Top Cogn Sci.
2009;14(1):1-24. DOI:
10.1093/acprof:0s0/9780195300598.003.0005

Theodoraki TE, McGeown SP, Rhodes SM, MacPherson
SE. Developmental changes in executive functions during
adolescence: A study of inhibition, shifting, and working
memory. Br J Dev Psychol. 2020;38(1):74-89. PMID:

YA | fFen Sl ¥ o)l YF 090 (o3 (oole alxo


https://doi.org/10.37251/jber.v5i2.959
https://doi.org/10.37251/jber.v5i2.959
https://doi.org/10.1186/s40723-016-0019-1
https://pubmed.ncbi.nlm.nih.gov/36729307/
https://doi.org/10.1007/s10567-022-00423-2
https://doi.org/10.1007/s10567-022-00423-2
http://dx.doi.org/10.53208/psj.23.3.177
https://doi.org/10.1016/j.mhpa.2020.100340
https://doi.org/10.1002/berj.3821?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://pubmed.ncbi.nlm.nih.gov/39869694/
https://doi.org/10.1037/xge0001728
https://doi.org/10.1037/xge0001728
https://doi.org/10.22059/japr.2019.74275
https://doi.org/10.22059/japr.2019.74275
https://books.google.de/books?hl=en&lr=&id=dz0HEAAAQBAJ&oi=fnd&pg=PA1970&dq=10.%09Baddeley+AD,+Hitch+G,+Allen+R.+A+multicomponent+model+of+working+memory.+In:+Logie+RH,+Camos+V,+Cowan+N,+editors.+Working+Memory:+State+of+the+Science.+Oxford:+Oxford+University+Press%3B+2021.+p.10-43.&ots=I01ruqsajF&sig=q1uiMWFfLu6ivvegsRORsloB_3M&redir_esc=y#v=onepage&q&f=false
https://japr.ut.ac.ir/article_54572.html?lang=en
https://app.nova.edu/toolbox/instructionalproducts/edd8124/fall11/1974-Baddeley-and-Hitch.pdf
https://pubmed.ncbi.nlm.nih.gov/11058819/
https://pubmed.ncbi.nlm.nih.gov/11058819/
https://doi.org/10.1016/s1364-6613\(00\)01538-2
https://pubmed.ncbi.nlm.nih.gov/33459154/
https://pubmed.ncbi.nlm.nih.gov/33459154/
https://doi.org/10.1080/09297049.2020.1866521
https://doi.org/10.1080/02568543.2019.1710730
https://doi.org/10.1080/02568543.2019.1710730
https://www.researchgate.net/publication/322683218_Developmental_trajectories_of_verbal_static_visual-spatial_and_dynamic_visual-spatial_working_memory
https://pubmed.ncbi.nlm.nih.gov/39061410/
https://doi.org/10.3390/brainsci14070669
https://doi.org/10.3390/brainsci14070669
https://doi.org/10.1177/2332858419848443
https://doi.org/10.1177/2332858419848443
https://pubmed.ncbi.nlm.nih.gov/35771499/
https://doi.org/10.1037/dev0001396
https://doi.org/10.1037/dev0001396
https://pubmed.ncbi.nlm.nih.gov/23382580/
https://doi.org/10.1177/1087054712471427
https://doi.org/10.1177/1087054712471427
https://doi.org/10.1080/20445911.2012.748027
https://pubmed.ncbi.nlm.nih.gov/37662651/
https://doi.org/10.1016/j.dr.2023.101089
https://pubmed.ncbi.nlm.nih.gov/26993277/
https://doi.org/10.1177/1745691615621279
https://doi.org/10.1177/1745691615621279
https://doi.org/10.1016/j.learninstruc.2016.12.008
https://doi.org/10.1016/j.learninstruc.2016.12.008
https://pubmed.ncbi.nlm.nih.gov/24564282/
https://pubmed.ncbi.nlm.nih.gov/24564282/
https://doi.org/10.22059/japr.2019.74275
https://doi.org/10.22059/japr.2019.74275
https://dor.isc.ac/dor/20.1001.1.16826612.1385.6.1.3.6
https://dor.isc.ac/dor/20.1001.1.16826612.1385.6.1.3.6
https://doi.org/10.1016/j.cogdev.2023.101365
https://doi.org/10.1016/j.cogdev.2023.101365
https://doi.org/10.1016/j.crbeha.2021.100062
https://doi.org/10.1016/j.crbeha.2021.100062
https://pubmed.ncbi.nlm.nih.gov/22099167/
https://doi.org/10.1016/j.jecp.2011.10.007
https://doi.org/10.1016/j.jecp.2011.10.007
https://pubmed.ncbi.nlm.nih.gov/20888572/
https://doi.org/10.1016/j.jecp.2010.08.009
https://doi.org/10.1016/j.jecp.2010.08.009
https://pubmed.ncbi.nlm.nih.gov/32019892/
https://pubmed.ncbi.nlm.nih.gov/32019892/
https://doi.org/10.1073/pnas.1912226117
https://pubmed.ncbi.nlm.nih.gov/31417205/
https://pubmed.ncbi.nlm.nih.gov/31417205/
https://doi.org/10.1016/j.dr.2019.100866
https://doi.org/10.1016/B978-0-12-819641-0.00071-2
https://pubmed.ncbi.nlm.nih.gov/33054556/
https://doi.org/10.1162/jocn_a_01641
https://doi.org/10.1162/jocn_a_01641
https://doi.org/10.1093/acprof:oso/9780195300598.003.0005
https://doi.org/10.1093/acprof:oso/9780195300598.003.0005
https://pubmed.ncbi.nlm.nih.gov/31587347/
http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-10-06 ]

DOI: 10.53208/ps.24.2.120 ]

ublS.o.ms M)}:

38.

39.

40.

41.

42.

43.

31587347 DOI: 10.1111/bjdp.12307

Spencer JP. The development of working memory. Curr Dir
Psychol Sci. 2020;29(6):545-53. PMID: 33758479 DOI:
10.1177/0963721420959835

Wijeakumar S, Kumar A, Delgado Reyes LM, Tiwari M,
Spencer JP. Early adversity in rural India impacts the brain
networks underlying visual working memory. Dev Sci.
2019;22(5):e12822. PMID: 30803122 DOL:
10.1111/desc.12822

Heidari Farsani K, Ahmadi R, Sharifi T. Comparison of the
effectiveness of cognitive play therapy and computer-based
working memory training on impulsivity of children with
attention deficit hyperactivity disorder in Farsan City.
Pajouhan Sci J. 2024;22(4):313-22. DOl:
10.32592/psj.22.4.313

Jounghani AR, Gozdas E, Dacorro L, Avelar-Pereira B,
Reitmaier S, Fingerhut H, et al. Neuromonitoring-guided
working memory intervention in children with ADHD.
iScience.2024;27(11):111087. PMID: 39493886 DOI:
10.1016/j.isci.2024.111087

Twomey KE, Westermann G. Curiosity-based learning in
infants: A neurocomputational approach. Dev Sci.
2018;21(4):e12629. PMID: 29071759 DOl:
10.1111/desc.12629

Spruijt AM, Dekker MC, Ziermans TB, Swaab H. Attentional

44,

45.

46.

47.

control and executive functioning in school-aged children:
Linking self-regulation and parenting strategies. J Exp Child
Psychol. 2018;166:340-59. PMID: 29024846 DOI:
10.1016/j.jecp.2017.09.004

Mooney KE, Prady SL, Barker MM, Pickett KE, Waterman
AH. The association between socioeconomic disadvantage
and children’s working memory abilities: A systematic
review and meta-analysis. PLoS One.
2021;16(12):e0260788. PMID: 34855871 DOl:
10.1371/journal.pone.0260788

Muth A-K, Park SQ. The impact of dietary macronutrient
intake on cognitive function and the brain. Clin Nutr.
2021;40(6):3999-4010. PMID: 34139473 DOI:
10.1016/j.clnu.2021.04.043

Cui Z, Sweet L, Kogan SM, Oshri A. Working memory
related brain-behavior associations in the context of
socioeconomic and psychosocial deprivation. Cortex.
2024;181:59-73. PMID: 39488011 DOl:
10.1016/j.cortex.2024.09.013

Blair C, Raver CC. Poverty, stress, and brain development:
New directions for prevention and intervention. Acad
Pediatr. 2016;16(3 Suppl):S30-S36. PMID: 27044699 DOI:
10.1016/j.acap.2016.01.010

Vo0 Hha oY oyl TF 090 oboghs oole almo | VY


https://pubmed.ncbi.nlm.nih.gov/31587347/
https://doi.org/10.1111/bjdp.12307
https://pubmed.ncbi.nlm.nih.gov/33758479/
https://doi.org/10.1177/0963721420959835
https://doi.org/10.1177/0963721420959835
https://pubmed.ncbi.nlm.nih.gov/30803122/
https://doi.org/10.1111/desc.12822
https://doi.org/10.1111/desc.12822
http://dx.doi.org/10.32592/psj.22.4.313
http://dx.doi.org/10.32592/psj.22.4.313
https://pubmed.ncbi.nlm.nih.gov/39493886/
https://doi.org/10.1016/j.isci.2024.111087
https://doi.org/10.1016/j.isci.2024.111087
https://pubmed.ncbi.nlm.nih.gov/29071759/
https://doi.org/10.1111/desc.12629
https://doi.org/10.1111/desc.12629
https://pubmed.ncbi.nlm.nih.gov/29024846/
https://doi.org/10.1016/j.jecp.2017.09.004
https://doi.org/10.1016/j.jecp.2017.09.004
https://pubmed.ncbi.nlm.nih.gov/34855871/
https://doi.org/10.1371/journal.pone.0260788
https://doi.org/10.1371/journal.pone.0260788
https://pubmed.ncbi.nlm.nih.gov/34139473/
https://doi.org/10.1016/j.clnu.2021.04.043
https://doi.org/10.1016/j.clnu.2021.04.043
https://pubmed.ncbi.nlm.nih.gov/39488011/
https://doi.org/10.1016/j.cortex.2024.09.013
https://doi.org/10.1016/j.cortex.2024.09.013
https://pubmed.ncbi.nlm.nih.gov/27044699/
https://doi.org/10.1016/j.acap.2016.01.010
https://doi.org/10.1016/j.acap.2016.01.010
http://dx.doi.org/10.53208/psj.24.2.120
http://psj.umsha.ac.ir/article-1-1257-fa.html
http://www.tcpdf.org

