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Abstract

The aim of this study was to investigate The Effectiveness of Computer-based
Cognitive Rehabilitation on Working Memory and Problem Solving of High
School Students. Method: For this purpose, 30 high school students in Tehran
were selected. These people were randomly assigned to two experimental and
control groups of 15 people in each group. The number and duration of each
session in the experimental group were 16 sessions and each session was 45
minutes, respectively. The control group did not receive any intervention.
Research instruments included the Wisconsin Card Classification Test. The
data were analyzed by multivariate analysis of variance (MANOVA) and
SPSS 26 software. Results: The results showed that there was a significant
difference between the experimental and control groups in both components
of class and survival and the effect of computer rehabilitation intervention on
the class component was 0.375, which is lower than average. And the volume
of the effect of computer-based cognitive rehabilitation intervention on the
survival component is equal to 0.546, which is higher than average.
According to the findings of this study, it can be said that computer-based
cognitive rehabilitation intervention is effective on the Working Memory and
Problem Solving of high school students.

YYY



https://rph.khu.ac.ir/browse.php?a_id=3603&sid=1&slc_lang=en&ftxt=0
https://rph.khu.ac.ir/browse.php?a_id=3603&sid=1&slc_lang=en&ftxt=0
https://system.khu.ac.ir/jcp/article-1-3457-en.html

&m wm‘s) aollad 'FE,M Q 5)96 A\¥Feo QM}

Al oo Qljs.oT o910 e fo 9 (Sl US> p S14Lly SSUS  LSilgs i
" e 2igSa £ 3ol T Sl (g s 15 0 dug
U‘)J‘ guL..o..w gula..c..w olKisls n‘sa.:.)).’ 'le.c 9 GAMLAAL"ﬁ) ouSiials “57..>L,.M: ‘S..JL,.Mu‘j) ..\.M:)l ‘SAAJLI-AAJ)U A

U‘f‘ gula..o..w GQL.\.A-VJ oKiils ‘LS“'"J" IBBLC 9 ‘SM:LMMJB) oasiils “SA}Ll-AA} ‘SM:LMM.:‘s) 05; )L’{JL.M:‘ (JM‘ oo “5.)) At
s.mosatabatabaee@semnan.ac.ir

U‘J‘" guw guw oKisls n‘sa.:.i).i |a51.c 9 ‘SM:LMM.:‘s) ouSiisls “S..JL,.Mu‘j) 03; )L,.M.JL) Al

RS

J= 56,5 gakdls p slal],y sl saslly oisu il ) pole iagh 5l Bos

ped dawgie alaiie (gl iils 5l jplaie (o i by, Sg dlawgte Gligel LIS aliue Bl 1S Ao b
30 T

5 oinlajl 09,5 90,0 (Bolal &ygoas ol 3l ol aus 5 Ol a5 Ve slows o)l ,e5 0 (AERYEA AR

allas anid> o lejan g olaed wind o0 )leS Bolal & g0y Ha3 V0 09,5 » S o
W oy b
g 4k B FO anl> jo g ad> 18 i 4 Giulesl 09 S 50 il slis casly VENNY

N- 5,LS galasl> g5l Jolis imgh sl 0,5 el o glalsloe a8 0,5

Obsy L pRgi Sl ol (slaesls o) enilSiny slacs)lS (sanaius (5051 5 Back Gl (Bl
3,52 SPSS 26 l; 316 i 5l solawl Ly g (MANCOVA) o, i iz il )lgsS Julos S 6;7‘::9‘)

¢ )
alSlae a5 285 A Ol oo i gl (nl Glaadl 4 az g L .28 S 13 Jlodiga 20 (6,5 salasl>
el 5o alagie oligel il i J> 5 6,5 galidl> p slaib], sl oasly o See ii

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

. v
.&/!Jﬂu'//,«j/!u’d/b/zbuu/!b//)wd!
» " D "

\YY


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

09_..4(5;7 aas wly d_u“)‘ L_S)_in) ms o ‘) L)‘ U‘?’“"
QY lsSady

Ol 5o 6, el sl g oo (Jaw oo el
oo aiile golags, Cdge alidls Sy el o ol
S R I = P VR AP
€8 93 ol e G)bpngal Slllhs &5 (655
5 xS) Wedeo Gmd S)U sabbl> w5l al
S50 3 Se S ppgal Sllllae STV -V (S
et S pota ) alidls g0l o
obsel 5l an g Bl plosil oo o she ollad
b seel a5 ol 0l o ylao a5 Jlges Sy und
Colled b 0gd o oz bl ol b 4 e o>
sloas Jld (g,5 galasdl> ‘_,'2,)'5.&1 IS sy abls
ohgel a5 Cwl cpl Bl p il GBS
&S pbeasil Culled o oS Sl b )5 galidl>
Sl oo WWiloads Jld I8 > o J"}%"T B

(VN5 5,508 5 s dpintilinS)

S 6l oyl o BlesST ol B lgieas At J>
Wedan (6 xS el Slp (97)lz (ool 5 (2l A
=2l e S g Joe oS ol e Jled S
prliase g St j Sl pae 3 (S0 ¢l Sl
J—=oly 35l an ppo—al (S oo o yoi 1) OIStie
9SS ) diese (o slas el 05 0
J= 0230 ()L 5 DgJl) 0S o Ll Loy
A OMS o L dgaloe plin ;0 0iS 0 SeS 058
4 a2 gi b e 9 3510 d0se ool (o
(YT el oS Olsal |y ooy o e odayl
e 3l Joly e 48T Jooly (535 Iy (sl I
a Jolie 5l g S pBapls plnl b 5 G (asiie

Aol Jooly 8L ien oS oo lo s

\YY

S8 oo el ) L8 slaolaig a2l slas Slas
Sl LaS e 555 5 555 ot Yy a5
5 Sraelp (bt g pdydlladl abiws J> )8
39S S wilools lis Slalllas (Y418 L) o dz s
b SYL e 5o g oo () slas Sles o
252l 9 s jde LSS plasil jo 1) lygel sl 5 il
lpls S g e, o S b sloizb pad
lygmel 2ls cpl OMSie 4o aBgedy Ao g Lauteis
g I lg VoV e 5 S Ks) Sl (55902
galadls (Te v A o) Sad 5 Kol ¥+ & e poions
w23 IS g ymd o ledlol rileaks Jub Lals 618
YV P oS N2 e g Joo) Cewl Sledbl o L
oy IS5 plol [ (615 (salibls (Y Y+ wigabs
9 Blem) 918 00 S (sl B 6 500 5 (SSLS
el i 3l0aSs Jsb sl s (Vo)A o) San
OLhlLSes g 5Uge) Sl diadin L3 Colan jslaied
(shmazt o Slas ;0 coge 85 (6,15 gakadl> (VY
Sl adlie (n St Ceizmen 5 6518 9 Loz
e 039 yel (Vo VE () Sop 5 095,8) (550 JISS
SRl sl S salile porde 5l (il e ks
aST 5 0iS e oolitl ool alibl>  ewad psgie
G S lran Sledlbl (6 5 s pogie » (55t
oS Slojmane (OVAPA (0 yad 5 eSSl Wiyl B ro
I Sk Sgl e 65,1045 )15 gakdl> o baplsis
oz Sl pw galibl> o o] (6,104 ylejoe
Ol byl g oo e a5 055 01y (5,68 e
alg oo lgie 51 gogaome slaad gl . Cend Sgawels
ooyl 5 S 589 ,8) Wg 0,033 ()5 galadl> o
oyle aladls Ly 1) abam o 5 So05 (g5l (VY
el oz Sledbl ClussT anl g 6 2Sob oS 5 5ba

aS Ll o 650l conis 4 aladls aS S g0,0


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

5 &5 gabkdls , glall, SSls Jasly iswil

P93
Llod a4 g gop,5 Gon bl 4 ol ueg)
50 09 cimbejl des ipgh g5 5l ool (59laex
05,5 b oseslommoseilain b 5l Gesn ol
2 SBEse Shegh Geizres g b eslatul S
9 ‘Sw)).go)j,c uLw.w Giw).: f’?lc ol dM?‘ AA-A-J
5,9 IR.SEMUMS.REC.1399.202 aulis U
g5 5 lel drsl> .85 18 DB saneS Cogual
3 pgd dhuwgie ahais Oligel Lidls ads Jels ol
Jsido VF+oo1¥A Lo o a5 sl VY il
W92 (o fwd )3 095 &y (6 pSAiged by Wy Jraxd
10 Gl g A g Y ST ez 4 az g
A s (Voo Q) 806S) a5 V0 09,5 12 (gl diges
S5 Y Slans pgo alawgie glafe oljgel il o 5l I
o bl iy 1) egh cpl 4 0g,9 Lyl oS
JrS 5 Gialel 09,5 99 o (Bolas & 500 o3 ol
s 28, jelatedy a5ul 00,leS gy a5 VD 09,5 2 aS
03,5 5 dmyde o 3l Gialesl 098 csan)ls Ladil
5 o ghe Sl A S awae 5l xS
5 Wl Ol Wil Sy Shjgel o elaiz]
Lyl bl glegl 03, by ol g J 5 05,
pac (JLo YV B VO e iy ¢ el imghy 4 959
L oolojpe 2oy 5 by, sloalslae 2l )s
5 Oligel il 5)Sen g culo) ol iagh 2!
Sl s dolss (ragsy 5l ey Lulys 5 lapl ally
o el 5 (Sobel pas ol raghy o o855
o> o caré 5 aldle Slud> o o805 oy
slrog S JBauses b ads sl lanl o g alblas
w5 ad)S se3l ey st andr o S 5 Giales]
s N-Back )l galidl> (505l almsgas 09,5 55 52

YO

dels e S e o3l s Lo e 5l slaels
A i g 4t J5S SleMbl e o5 )20l 0
e Al o (VY ()L 5 | jaiiis) Col
ol dliss J2ol) Glow a5 lod Bus 4 o (5
s ey 41 i 45 ngllss Jlgie o5y Gosb
() 9 5 550,8) 09 oo alB o lual 00,5

KARRIA

oo Shoe 3gup p b, sls asuils 3G
@l sS85 JIF sy noyse JLS 5 ol 2
wrg a5y g cal 45 S li fegh
obgmadls yo 1 plab- s Uy 5 JYal
2Y g LS (Vo) ) en g inl)) doo oo (a3l
el casdleg aeliy a8 sl gl (YeVY)
SndySlasl (3lsy e pw 2P JB ek sl
P gl 5 (O 6 LS bl Dlpes (5L
ot oS58 Slled Gl o, p eimen g 0ol
slaghsy 5l (ool wlls g2g LB A8 Slay
oM Cezr codle b e sla Sy See
oS e il b ad,censyl o5ls slacod b
SELD (GB3l hy) els Slain e g aredan
Jol gy nl (VY e (LS g 5k 5o bigiige) ol
Sl Boal e s Glp pleacly dasgere
o) el (GBLAlG, ceas 5 203 Glao S
iEly (FEld Ll glel ple e (V0
Lzl 9,9, 45 55 om0 glgil 4y Cunnd glail], 3Ll
5 (VN 5)S) Sl Sadio (ygike gl e
s Sl ol 5l S bail oo, K asllas
Flile) wlosgy glailyl, osls Lisily asby ol

VY ) Se

ool p 5l ooliiwl &g (598 Dldy 4 axg b

ui'.q"é alswso J> ‘6)15 ‘_gd.]éaél} Ogrfe S>> L;‘d.l:}b.o


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

So g oFe slalegh a4 axg Lol lagh e
Gl sasens 5l oldl alies Jo 25,0 sl T

Oy Gl )5 ilucie (ge3l o)l5 T
1) elot IS el o b Soge)] ol o aslit
I g ol oK) ganaind dw 4 azg L 1) onds
e | e 5l o ol aly o131 i bl
L del O apoien i 1) T Ggasl a5 el 5 008

(TN St 5 S s i

N-Back ‘s)lf ‘542\5[9 ug.o)T

#7255 )k o |, N-Back )57 gabil> (05
Sme So a0 el al 50 08 (Byme (VOM)
wlie 09> 31 |3 S e b aS J,90,0 ox&’w
Gl el oy b 4 S o slaws a5 oy b
90 ghlo g 0gd o ooliiwl (o,l5 (galabl> (5,50l
g Al Lol 5 col gl g )l (o 4z
alflaz jsba w02y 2,0 JedllpSe ol
(Y’ ’/\) u‘)&w 9 w}) (Y’ A ‘&mb) Q}WLSA du.wl?bo
5 olpl 5o Wles ST I VA L gesl ol oL
50 (OYAY) ooly ST g ooly desme ((Sbow ooly &5
3,501y ol (bl 9 w05 eslimul (gasl ol 51 Sty

IRV SRR

:Captain’s Log MindPower Builder gaoly
Captain Log MindPower 5L (55, (s4eby
S los s b slml sl gy 9 958 by
o slp S slagn ye 3k 5l SSUS Gl e
Sl Siigel dsgeze aw 5 el oad b
Al hjsel g alivs Jo sloclon (B390] s S0k
G (VoY pbain) 0pSep 0 )8
Ol SR sla i 5l s oladz alie 5 60 ,Sles
Oylee VY Costi aeliy cpl )00 Cuje ail o Hl5800 53

aoly S sl 09 g9 0 a5 cnl bl Jle g asly

\Y#

adr V2 Gialesl 09,8 (s i8S 18 25l 00
ade o g anl> Y ain o 0 s Jlgie cazin A oS
il s glall, sl sl aids PO olejtue
9 9,55 S8l glallae g S5 09)F 5 W0 )S
ploi 51 ol USs & 5 seslom woledz ol
RGPLER ATV

Gss o eoliiuly e slalnl ideed slalnl
0393 5 GrmeilSiansy oDl Gaiaiws (503l pol>
a3l gl mimen 5 N-Back )5 galisl>
Captain's Log sasl s ;| slall, ool casdls
o oolawl Yo Y+ sase.s MindPower Builder

o5e3 P il GG (gilwcd o (yg03]
Spog S ey il sloo)5 glecs e
Yol byl slp earls Glaeay VAFA Jlo o
3 4 el Glasilinl 5 pogie (6,5 IS (el
AT skl s Loseed) b a5l Jlisl Lyls
L)y cas slapsal onpessaslis (S
Yol alis Jo (Sl g pddlasl a5 col
9 OFeR) S | b azg g el
sl 50 (T VA (5en 5 ] Ko ) AT S0
S g Al > (Yol b)) jelaeas (y903T ol
Ll asle gy YLS )5 ole el
adllas )0 olgiss 1y ogesl cnl sl ol Kaags

Ogesl WlaylE eslatuls,ge  3ls  slacenl

Spas sile glibceas bylid 4 Cod il
Kbl Sy Gl ;28 Sluls (S ege
Slaabl ColilE (YN Y (ST was e lis Coles
odgazme y0 iy las)lS (g3l (y9e)]
5 ©055) Cuwl oad b5 (rel >= 0.90) Cglhe
S5y GAwd dus 4y A8 b B gl IS il

! Wisconsin Card Sorting Test


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

oley adlse 5 Vb 4 lawgie o>y (+/FOF) ool

gl o oo addge p g lawgle I eS (4/TAY)
Lol 05 A 50 (4/YFY)

J> »latly sobs pasly pasu il (o) p sl
(MANOVA) ojpice iz uilyly Jelos I alies
Ny oymls 00l b sdley adghe ol colinul
59 ibyly ol Lad osd ge3l g 585 5 o (pus
oley g ez plo awyol w0 sladdlie 10 09,5
55 ol)ly oS e o (Jy Cenl S35 (a3
Az b (Js G (Sen S5 5 Gialejl g8
5l eolawl gl e 09,5 g0 6“"@*’9‘}1 olaxy yogs
3,005 34>9 (MANOVA) o e s il ly Judos
Box’ M: 98.302, : 5.274, Sig.: .001) _.SL ¢! o)Ll
95 pil,lssS myile ol ylas (Faf: 15, df2: 3156.632
als i 35hg ey wlSaiz ol s ol 05,5

el ol asly alslae il
: 23.861, Sig.: .001, Partial Eta Squared: .833)
(Wilks” Lambda: .167, F(Hypothesis df: 5, Error df: 24)

el 0b 3 L CIAYY) diics J> 5 alsloe ol 3

Ll ool ge3l 9 (g0l Gl A 0 90 y0 g

AU alosl 09,5 99 o F Jgaz (wll 5
o yideS olass (a0l sl ol sla i . Ske
ol g ol Sgles ygesl e g ol Lo
o ictssS o ey 3o xSl F gz ol
oeSiles 51 Gialesl 098 50 gesl lej g lallas Ll
Az g Sl Foml S 05 )0 baddie ()
slaws sboadlse » labl, ols sisly sl
alo s CIVEY) laLissS (VY)Y asyol gealy

0305 Olej 4dlse g lamgie 51 YL (+/PYD) lallas

Cowyo gwly Slaws (1 Kleo ol Lasgie 9> 50 (+/0)

\YY

w b F e sbog,S sl sl cnl ool ulaieS
alizee (5)lsds zolaw gl 5 sl oals >lb YU
35 (o0 S 03 Sumdy bocelie o5 alls

ARARERUSSE PRSI

aazsly

Al Sy Gl )8 g0 anglie jsliiea,
opite Wiz uibleeS Jelowi 5l (65 alidl> slaadlse
ol 3Khg g ymld ges] b solizu! (MANCOVA)
08 093] el Jloy QEALSES 18 Sl pad e ol
il gloalie ann o 0g)F 0 Luilly ol olid
>0 0) Conl (Kad (Cawyo dlaws adlie jlaca) )8
olsear 09o3litey Aoy )0 Gl ol piie (P
IR S sS) $Ken il Jelo o)ly (SIS it
ol lssS ko 51 onliiol (gl onie 1) (Pi+/+ ) oy

D 6.656, LSL pl o)Ll Sl smy ojmiie wix
(Box” M: 78.886, F(af1: 10, df: 3748.207Sig.: .001)
oyl sl 09,5 99 il lgsS e yile ol las
: 29.604, Sig.: .001, Partial ;sLy sloweY 4o
Wilks> Lambda: .169, Eta Squared: .831)

aAslae Soas ol las (Fypothesis df: 4, Error df: 24
saddie s oSy n slall, gBls pasly

G a0 ol Bl e g cl loloe (6,15 alasl>

el 0L

6l e o lasliwl Byl 5 (o Silee O Jgaz bl 5

Ll odal ge3lm 9 G905l al>pe 90 )0 iegh

A5l S g Gialesl o985 90 oy ¥ Jgaz ulasl
Slaes w0l slawd oo dlaws glo s Sl
5 ) D97y lbgme Sl gl by s Ebis
shasi ly ploy sleaddze o alosl 09,5 Sk
5 el S8 09,8 5l Foml gele Slaad 5 Cew ol
YL Galesl 09,8 oSl s slaws adlie o
ailge p sduleyl adloe JI e ol S 0,8

olaxy adie Jawgio d> 0 (IOFA) cewye ol


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

ls asuily 15h sanwe),s ciagy 4o (YoY+)
Gl aw o SOl eannS e, VY s 5l slasill
asliy S5 5o 588 A wslite lags mSob L ol5pel il
S b el Ve Sae 4y slailly g lls sl
Soigmel Ol 50 eosilenBl jgal gzils A aS Jyo wis )5
as ol slas eesl 5l am g S8 Bl s S5 oS L
iy S LS gl b lsid ol alibls Ul
a8liogg rsJl psbany wleo S 2dl s (L3js]
o it el gl ol s ol
Sgte Slym djie la s jo Slal]) oL Sogel
el isly oS 5 Al e palyd | (o)l abisl>
oo U 15555 (el il o SaSs ol by (glaily,
YoV (o LSen g 0 pl)) oib 4 >455,50 ADHD
alp 9 Seadsygh (asu il (V1)) olSen 5 il
Brain Train/Captain’s) slabl, ool isly
5l omm ey asols Las 1) ADHD S48 5o (LOG
2 PR GO 993 )l )3 dnd> VY gt
Al el 09,8 4 Cond LS (pl b dag e @oDe
as woely plas By oles (o Oldlas o
g yolah) el sudlras 4 ale £ (6,80, ol ]

(VN o)

(iBuilyy i B ol egie sleaidly pl sl
5 &S el sleadlse 5l (S p p lall) SSLs
2,5 a8l ) s >

5 85l YlS & jgoas |, 5l g laslgiin
dlio 0,50 oyl (aBu 31 eols almil (T &0
cilize slosyglid 5l s,Soye b (uizen 0,5 13
g5 o=l (Bu Sl (w0 50 e (63,5, ()10 5 gl

g ool lealslue

sl S gS g Sy ol yolo alllas aydgome

Ly > o slall, webs uu)}a] &yl ol 5l asllas
Sgdmmo Hlojas piores WS o Sladiy dw,oe

VYA

.Q)L.\J 6)IALL.:.4 usl.c.u 05; 9o
G5 Al g Sy

bl asdlyy ise il Baal ol gt
Q‘}}—"T«fﬂ'b FCEN0Y J—= 9 Ls)Lf gatasl> » 6|=\.3L9.|)
3 olgt eog il yse ;0 B s S plonl dlangie
52 50 Ogad oolatuwl Laskley g @5)’5“’1 M yo o
b eSS s GalesTeg S g0
I lolime glds alivs > 5 5,5 salidl> slaailse
O gim gl L asllae ol sl aes oo ol
LQQ—‘ Ll Glgeen (YY) L Kan o 8VL— yulisS
ols isdly wnas sbasly ol coenl
565 olas T Lieeh mbs 5 asls ST glalyl,
oo duw oo ds ol abasl> bjgal (ganl e
OhHles g ulE jiegh s b dasdlas ol mls .ol
e—iriles a ol yo 4 S Sla ),.:l_: S (Y-\Y)
Aol gl (59, 1) 09—l o0 a8 T LS 4y sl
W) A7 (pl Ay g W3S () p Alies Jo g alidl>
oo 1,8 L aadllas cpl goll .ol (lsdren 340 oo
Ciyllas (Y2 VF) ) LSen 5 S o5 dawgy onliplox]
shlo ligal Lioils yles o aS wisls 3,155 gyl o)l
AU ) gaaly s azg Pasly spFoly o Slgl
S badl (o 0 asdlas o el (Y44 V) col sl
s sl aslp slp sz BB ST ol )
VY S PLS 5 lo Flowile) asloss slasll,
L st JB b8, Slss (VA7) (e 5 JlgssS
ot slayld; als 5 )8 plowl (e 13, oo L
sy cols paseily ganl ookl b awyoe 4o
43,0095 samlis (Brain Train/Captain’s Log)
Ly glaolly colos asdly —idu 5l o )ee
u‘)l_iao.ﬁ 9 Sy Lol S 5o 6@5 Sledb| dw yde


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

ST U liamel il sy 3lis slacs s

PSS b e jo goldy s i @dlon o)l

&b

Abbariki, Akram, Yazdanbakhsh, Kamran, &
Momeni, Khodamorad. (2019).
Investigating the effect of of computer-
based cognitive rehabilitation on reducing
cognitive avoidance in Students with
Specific Learning disorder. Psychology of
Exceptional Individuals, 9(33), 69-96.
https://doi.org/10.22054/jpe.2019.35988.18
60. [Persian]

Ahghar, G. (2012). Effect of Problem-solving
Skills  Education on Auto-Regulation
Learning of High School Students in
Tehran. Procedia - Social and Behavioral
Sciences, 69, 688-694.
https://doi.org/10.1016/j.sbspro.2012.11.462.

Atkinson, R. C., & Shiffrin, R. M. (1968).
Human memory: A proposed system and its
control processes. In The psychology of
learning and motivation: 1l. (pp. xi, 249-xi,
249). https://doi.org/10.1016/S0079-
7421(08)60422-3

Baddeley, A. D., & Hitch, G. J. (1994).
Developments in the concept of working
memory. Neuropsychology, 8(4), 485-493.
https://doi.org/10.1037/0894-4105.8.4.485

Blair, C. (2016). Developmental Science and
Executive Function. Current Directions in
Psychological  Science, 25(1), 3-7.
https://doi.org/10.1177/0963721415622634
Bigler, R. S., & Liben, L. S. (1992).
Cognitive mechanisms in children’s gender
stereotyping: Theoretical and educational
implications of a  cognitive-based
intervention. Child Development, Vol. 63,
pp. 1351-1363.
https://doi.org/10.2307/1131561

j‘ ‘_?ﬁ = Sl u_imq 6‘4—3111) Ga:>L_.» . |y
g5 gl (IS jeban 8,105 o ed slaazily
—aSeslys aST ail oS leacal w0 Ha 4y lad

ol Uy talyl gl cesbin (1540 syl oslis

Cartwright, K. B. (2002). Cognitive
development and reading: The relation of
reading-specific multiple classification skill
to reading comprehension in elementary
school children. Journal of Educational
Psychology, 94(1), 56-63.
https://doi.org/10.1037/0022-
0663.94.1.56Eliasmith, C. (2013). How to
Build a Brain. Oxford University Press.

Chelune, G. J.,, & Baer, R. A. (1986).
Developmental norms for the wisconsin
card sorting test. Journal of Clinical and
Experimental Neuropsychology, 8(3), 219—
228.
https://doi.org/10.1080/01688638608401314.

Cicerone, K. D., Dahlberg, C., Malec, J. F.,
Langenbahn, D. M., Felicetti, T., Kneipp,
S., ... Catanese, J. (2005). Evidence-based
cognitive rehabilitation: updated review of
the literature from 1998 through 2002.
Archives of Physical Medicine and
Rehabilitation, 86(8), 1681-1692.
https://doi.org/10.1016/j.apmr.2005.03.024

Cicerone, K. D., Goldin, Y., Ganci, K.,
Rosenbaum, A., Wethe, J. V., Langenbahn,
D. M., ... Harley, J. P. (2019, August 1).
Evidence-Based Cognitive Rehabilitation:
Systematic Review of the Literature From
2009 Through 2014. Archives of Physical
Medicine and Rehabilitation.
https://doi.org/10.1016/j.apmr.2019.02.011

Cicerone, KD, Langenbahn, D., Rehabilitation,
C.B.-... and, & 2011, U. (2011). Evidence-
based cognitive rehabilitation: updated
review of the literature from 2003 through
2008. Elsevier. Retrieved from
https://www.sciencedirect.com/science/arti
cle/pii/S0003999310009500


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

Cicerone, Keith, Dahlberg, C., & Kamar, K.
(2000). Evideuce-based cognitive
rehabilitation: Recommendations  for
clinical practice. Archives of Physical
Medicine & Rehabilitation, 81, 316-321.

Colzato, L. S., van Wouwe, N. C., Lavender, T.
J., & Hommel, B. (2006). Intelligence and
cognitive flexibility: fluid intelligence
correlates with feature “unbinding” across
perception and action. Psychonomic
Bulletin & Review, 13(6), 1043-1048.
https://doi.org/10.3758/bf03213923

Constantinidis, C., & Klingberg, T. (2016).
The neuroscience of working memory
capacity and training. Nature Reviews.
Neuroscience, 17.
https://doi.org/10.1038/nrn.2016.43

Coolican, H. (2009). Research methods and
statistics in psychology, 5th ed. In Research
methods and statistics in psychology, 5th ed.
Hodder Education Group.

Deak, G. O. (2003). The Development of
Cognitive  Flexibility and Language
Abilities.  In  Advances in  child
development and behavior, Vol. 31. (pp.
271-327). Deék, Gedeon O.: Department of
Cognitive Science, University of California,
San Diego, 9500 Gilman Dr., La Jolla, CA,
US, 92093-0515: Academic Press.

Dehn, M. J. (2008). Working Memory and
Academic Learning: Assessment and
Intervention.Diamond, A (2013).
Executive functions. Annual Review of
Psychology, 64, 135-168.
https://doi.org/10.1146/annurev-psych-
113011-143750

Diamond, A. (2020). Executive functions.
Handbook of Clinical Neurology, 173,
225-240. https://doi.org/10.1016/B978-0-
444-64150-2.00020-4

Elliott, T., Shewchuk, R., & Richards, J.
(1999). Caregiver social problem-solving
abilities and family member adjustment to
recent-onset physical disability.

Rehabilitation Psychology, 44, 104-123.
https://doi.org/10.1037/0090-5550.44.1.104

Friedenberg, J., & Silverman, G. (2012).
Cognitive science: An introduction to the
study of mind, 2nd ed. In Cognitive
science: An introduction to the study of
mind, 2nd ed. Thousand Oaks, CA, US:
Sage Publications, Inc.

Gonzélez-Palau, F., Franco, M., Toribio-
Guzman, J. M., Losada, R., Parra Vidales,
E., & Bamidis, P. (2013). Designing a
computer-based rehabilitation solution for
older adults: The importance of testing
usability. PsychNology Journal, 11, 119-—
136.

Heaton, R. K., Chelune, C., Talley, J., Kay, G.
G., & Curtiss, G. (1993). Wisconsin Card
Sorting Test Manual@_ Revised and
Expanded.

Homack, S., & Riccio, C. A. (2004). A meta-
analysis of the sensitivity and specificity of
the Stroop Color and Word Test with

children. Archives of Clinical
Neuropsychology : The Official Journal of
the National Academy of

Neuropsychologists,  19(6), 725-743.
https://doi.org/10.1016/j.acn.2003.09.003

Jitendra, A., Petersen-Brown, S., Lein, A,
Zaslofsky, A., Kunkel, A., Jung, P.-G., &
Egan, A. (2013). Teaching Mathematical
Word Problem Solving. Journal of
Learning Disabilities, 48,
https://doi.org/10.1177/0022219413487408

Kane, M. J., & Engle, R. W. (2002). The role
of prefrontal cortex in working-memory
capacity, executive attention, and general
fluid intelligence: An individual-differences
perspective. Psychonomic Bulletin &
Review, 9(4), 637—671.
https://doi.org/10.3758/BF03196323

Kent, P. (2016). Working Memory: A
Selective Review. Applied

Neuropsychology: Child, 5, 163-172.
https://doi.org/10.1080/21622965.2016.1167491


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

Kercood, S., Grskovic, J. A., Banda, D., &

Begeske, J. (2014). Working memory and
autism: A review of literature. Research in
Autism Spectrum Disorders, 8(10), 1316—
1332.https://doi.org/10.1016/j.rasd.2014.06.011

Kesler, S. R., Lacayo, N. J., & Jo, B. (2011). A

pilot study of an online cognitive
rehabilitation  program for  executive
function skills in children with cancer-
related brain injury. Brain Injury, 25(1),
101-112.

https://doi.org/10.3109/02699052.2010.536194

Kopp, B., Lange, F., & Steinke, A. (2021). The

Reliability of the Wisconsin Card Sorting
Test in Clinical Practice. Assessment, 28(1),
248-263.

https://doi.org/10.1177/1073191119866257

Kotwal, D. B., Burns, W. J., & Montgomery,

D. D. (1996). Computer-Assisted Cognitive
Training for ADHD: A Case Study.
Behavior Modification, 20(1), 85-96.
https://doi.org/10.1177/01454455960201004

Leber, A. B., Turk-Browne, N. B., & Chun, M.

M. (2008). Neural predictors of moment-to-
moment fluctuations in cognitive flexibility.
PNAS Proceedings of the National
Academy of Sciences of the United States
of America, Vol. 105, pp. 13592-13597.
https://doi.org/10.1073/pnas.0805423105

Lezak, M. D. (2012). Neuropsychological

assessment. Oxford University Press.

Lezak, M., Howieson, D., Loring, D., &

Fischer, J. (2004). Neuropsychological
assessment. Retrieved from
https://books.google.com/books?hl=en&lr=
&id=FroDVKVKA2EC&oi=fnd&pg=PA3
&dg=lezak,+m.+d.+(2012).+neuropsycholo
gical+assessment.+uk:+oxford+university+
press.&ots=q60eXNRI9S&sig=xCh8CCQI
PMV9Vhe-Rra3v_E-EWs

MacAllister, W. S., Maiman, M., Marsh, M.,

Whitman, L., Vasserman, M., Cohen, R. J.,
& Salinas, C. M. (2018). Sensitivity of the
Wisconsin Card Sorting Test (64-Card

AR

Version) versus the Tower of London
(Drexel Version) for detecting executive
dysfunction in children with epilepsy. Child
Neuropsychology : A Journal on Normal
and Abnormal Development in Childhood

and  Adolescence, 24(3), 354-369.
https://doi.org/10.1080/09297049.2016.1265101

Maggio, M. G., De Luca, R., Molonia, F.,

Porcari, B., Destro, M., Casella, C., ...
Calabro, R. S. (2019). Cognitive
rehabilitation in patients with traumatic
brain injury: A narrative review on the
emerging use of virtual reality. Journal of
Clinical Neuroscience : Official Journal of
the Neurosurgical Society of Australasia,
61, 1-4.
https://doi.org/10.1016/j.jocn.2018.12.020

Mansbach, W. E., Mace, R. A., & Clark, K. M.

(2017). The Efficacy of a Computer-
Assisted Cognitive Rehabilitation Program
for Patients with Mild Cognitive Deficits:
A Pilot Study. Experimental Aging
Research, 43(1), 94-104.
https://doi.org/10.1080/0361073X.2017.12
58256

Martin, M. M., & Rubin, R. B. (1995). A new

measure of cognitive flexibility.
Psychological Reports, 76(2), 623-626.
https://doi.org/10.2466/pr0.1995.76.2.623

Mccloskey, G., Perkins, L., & Diviner, B.

(2008). Assessment and Intervention for

Executive Function Difficulties.
Assessment and Intervention for Executive
Function Difficulties, 1-362.

https://doi.org/10.4324/9780203893753

Miyake, A., Friedman, N. P., Emerson, M. J.,

Witzki, A. H., Howerter, A., & Wager, T.
D. (2000). The unity and diversity of
executive functions and their contributions
to complex “Frontal Lobe” tasks: a latent
variable analysis. Cognitive Psychology,
41(1), 49-100.
https://doi.org/10.1006/cogp.1999.0734

Montez, D. F., Calabro, F. J., & Luna, B.


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

Sl wlidl g y Aolkad

¥F o low R 5,90 1 Fee Yl

(2017). The expression of established
cognitive brain states stabilizes with
working memory development. ELife, 6.
https://doi.org/10.7554/eL ife.25606

Montoya-Murillo, G., Ibarretxe-Bilbao, N.,
Pefia, J., & Ojeda, N. (2020). Effects of
Cognitive Rehabilitation on Cognition,
Apathy, Quality of Life, and Subjective
Complaints in the Elderly: A Randomized
Controlled Trial. The American Journal of
Geriatric Psychiatry : Official Journal of the
American Association for  Geriatric
Psychiatry, 28(5), 518-529.
https://doi.org/10.1016/j.jagp.2019.10.011

Moore, A., & Malinowski, P. (2009).
Meditation, mindfulness and cognitive
flexibility. Consciousness and Cognition,
18(1), 176-186.
https://doi.org/10.1016/j.concog.2008.12.008

Nyhus, E., & Barcelo, F. (2009). The
Wisconsin Card Sorting Test and the
cognitive  assessment  of  prefrontal
executive  functions: a critical update.
Brain and Cognition, 71(3), 437-451.
https://doi.org/10.1016/j.bandc.2009.03.005

Ploog, B. O. (2013). Selective Attention. In F.
R. Volkmar (Ed.), Encyclopedia of Autism
Spectrum Disorders (pp. 2700-2707).
https://doi.org/10.1007/978-1-4419-1698-
3 1932

Rabiner, D. L., Murray, D. W., Skinner, A. T.,
& Malone, P. S. (2010). A randomized trial
of two promising  computer-based
interventions for students with attention
difficulties. Journal of Abnormal Child
Psychology, 38(1), 131-142.
https://doi.org/10.1007/s10802-009-9353-x

Scott, W. A. (1962). Cognitive complexity and
cognitive flexibility. Sociometry, 25(4),
405-414. https://doi.org/10.2307/2785779

Sidarta, A., van Vugt, F. T., & Ostry, D. J.
(2018). Somatosensory working memory in
human reinforcement-based motor learning.
Journal of Neurophysiology, 120(6), 3275—

\YY

3286.
https://doi.org/10.1152/jn.00442.2018

Son, J.-W., & Lee, M. (2020). Exploring the
Relationship Between Preservice Teachers’
Conceptions of Problem Solving and Their

Problem-Solving Performances.
International Journal of Science and
Mathematics Education.

https://doi.org/10.1007/s10763-019-10045-w

Sonuga-Barke, E. J. S., Dalen, L., Daley, D., &
Remington, B. (2002). Are planning,
working memory, and inhibition associated
with individual differences in preschool
ADHD symptoms? Developmental
Neuropsychology, 21(3), 255-272.
https://doi.org/10.1207/S15326942DN2103_3

Spreen, O., & Strauss, E. (1998). A
compendium of neuropsychological tests:
Administration, norms, and commentary,
2nd ed. In A compendium of
neuropsychological tests: Administration,
norms, and commentary, 2nd ed. New York,
NY, US: Oxford University Press.

Squire, L. R. (1987). Memory and brain. In
Memory and brain. New York, NY, US:
Oxford University Press.

Steiner, N. J., Frenette, E. C., Rene, K. M.,
Brennan, R. T., & Perrin, E. C. (2014). In-
school neurofeedback training for ADHD:
sustained improvements from a randomized
control trial. Pediatrics, 133(3), 483-492.
https://doi.org/10.1542/peds.2013-2059

Steiner, N. J., Sheldrick, R. C., Gotthelf, D., &
Perrin, E. C. (2011). Computer-based
attention training in the schools for children
with  attention deficit/hyperactivity
disorder: a preliminary trial. Clinical
Pediatrics, 50(7), 615-622.
https://doi.org/10.1177/0009922810397887

Stroop, J. R. (1935). Studies of interference in
serial  verbal reactions. Journal of
Experimental Psychology, 18(6), 643-662.
https://doi.org/10.1037/h0054651


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

ol Wbl g y dollad ¥F o low R 5,90 1 Fee Yl

Taghizadeh, T., Nejati, V., Mohammadzadeh, 4105.14.3.409
A. L. |., & Akbarzade Baghban, A. (2014).
Evolution of auditory and visual working
memory in primary schoolaged children.
Journal of research in rehabilitation
sciences, 10(2), 239-249.
https://www.sid.ir/en/journal/viewpaper.asp
x?1d=426535. [In Persian]

Wiest, D., Wong, E., Bacon, J., Rosales, K., &
Wiest, G. (2020). The Effectiveness of
Computerized Cognitive Training on
Working Memory in a School Setting.
Applied  Cognitive  Psychology, 34.
https://doi.org/10.1002/acp.3634

Zelazo, P. D., & Frye, D. (1998). Cognitive

Valera, E. M., & Seidman, L. J. (2006). .
complexity and control: Il.  The

Neurobiology of Attention- . . :
Deficit/Hyperactivity Disorder in deyelopment of executlve_ fu_nctlon !n
Preschoolers. Infants & Young Children, Ch"dhOOd'_ Current Directions n
19(2) Retrieved from Psychological Science, 7(4), 121-126.

https://doi.org/10.1111/1467-

https://journals.lww.com/iycjournal/Fulltex
8721.ep10774761

t/2006/04000/Neurobiology of Attention_
Deficit_Hyperactivity.3.aspx Zhang, H., Zhou, H., Lencz, T., Farrer, L.,
Kranzler, H., & Gelernter, J. (2018).
Genome-wide  association  study  of
cognitive flexibility assessed by the
Wisconsin Card Sorting Test. American
Journal of Medical Genetics Part B:
Neuropsychiatric Genetics, 177, 511-519.
https://doi.org/10.1002/ajmg.b.32642

Wang, L., Kakigi, R., & Hoshiyama, M.
(2001). Neural activities during Wisconsin
Card Sorting Test--MEG observation. Brain
Research. Cognitive Brain Research, 12(1),
19-31. https://doi.org/10.1016/s0926-
6410(01)00022-2

Wecker, N. S., Kramer, J. H., Wisniewski, A.,
Delis, D. C., & Kaplan, E. (2000). Age
effects on executive ability.
Neuropsychology, 14(3), 409-414.
https://doi.org/10.1037//0894-

\YY


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

&m @»W‘,) aolilad

f s)w & 3)56 A\¥Feo QM}

G Akl slaailie ;0 J S 9 Ghlejl 0,5 99 3 lailiusl Bl yil g (yaSilao ) Jgur

09,5
s b
slows 3, laslil 8l ol OeSlee Slaws o st Bl ol OeSiles
0 £I00 - YNy '0 FIVAY VS AIYY YOS
Caw yo Slori’
0 Y/YVE Y PY 0 N VONY 95l
0 FIAA VAXY 0 AIVAY % RYSSIE
Cawjob oo
0 £1OYY VE/-Y 0 YIYO- Y 905l
0 Y/FY- Yoo 0 /340 \/FY RIS
Fowly @ ol
0 VAN VISV 0 +/aV0 - fY RYVS
0 LYVARE] 04-/FY 10 VEA- VA AY-/YY RSy
&l oo
0 V51D 8 SYYIY - 10 YAEYY £V - RS
U sl slaadio )5 09,5 90 dunlin gl (il )lgg Judod ¥ Jour
Sz Syl oo g F Olygizme il Ol a2y Gljgdme ggeme  pie &0
o/ 1310 R Nivar \ YEY Ceys olass
[Ny < JOYA SYNY YATO/ YA \ YATO/ VA gl oo
’u.”
[++0 SIYAA SAYY VIYAY \ VIYAY Ce ol slass
[+ +A NaE JIYYE LYY \ STy el o Slaws
JOFA oo YY/VVE VoYYV EY \ VS FY P Ceys olass
./vay oo VYIVEY ISAREV R \ 109) - 4/0\Y Fily oo
09,5
- 150F o/ OV/FY- £/« 4 \ £V/+ 4 Ce ol olass
AIVEY [+ LNt VeIYEO \ VoIYED fely g Sl
TVIOAY Yy AOY/Y - ¥ Ceys olass
ASO/FOY Yy YEY-EY/YY &b ol
s
VWEYD Yy YEY/FAD e ol slass
V- SA Yy YAAYA b o olass
\YF


https://system.khu.ac.ir/jcp/article-1-3457-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

&m @»W‘,) aolilad

f s)w & 3)56 A\¥Feo QM}

Alio Jo (sloaitho 5 J 55 5 Ghale3T 09,5 8 ibinsl Byl 5 cpeilse ¥ Jpr

09,5
Jr=s islej!
slows 3, lasbil 8l ol OeSle Slass o st Bl ol OeSiles
\0 VATE R \0 ak: \RAL o3eslobe
Caw yo Slori’
V0 YIAVD FAVY V0 YIVOV \RNE 595l
V0 SIVAN VEIA- V0 YIS0F VY a9l
Cawjob oo
V0 £1v44 VAIY - V0 ¥/ YA OIAY 595l
V0 FIYAY VVAY V0 AT Vefoo a9l
blbs Ll
V0 YIOAS VE/ Vo VARE: oYY o595l
V0 BIASS DOIFY V0 ISV BV/FY o9l
o jiigS olass
V0 \SYY DAY V0 ad FO/A- 0595l
V0 FEY VAT V0 FSIAVE VWYV o9l
ogoil o)
V0 YAIFQY VEYIAY V0 Va/s0 - VVo/F o995y
Al Jo (sradlge 15 09,5 93 dumnlio (gl 0 o Wiz (il lg Judoxi F Jouz
Sl o Sl g F ygdme (puKibeo 6°|)'T a0 Ol ygdone £g00me JoEs
[+ 50 YN VEYY \ VY Cans
SV ofe Va5t VVELJATY \ VVELJATY Cansyols
<IVEY ofe A-INYY Raarans \ VTVYEYY o idsS oS
A ofe FAIVAF OFYITYY \ DEY/TYY lalbs L
o oo YVAVE VEV OS] Y \ VEY OS] Y os3) oles
VIVEY YA YAVTYY Cans
VS YA fO-NYY Cans ol
WYY YA FYAVYY o piss  las
VVOFA YA FYTTYY lalbs L
0AAAYS YA VEYYV/YYY a9e) oles
Yo


https://system.khu.ac.ir/jcp/article-1-3457-en.html

&m @nm‘s) aollad 'FE,M Q 5)96 A\¥Feo QM}

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

S ol 3l S e 503

B |—|EEOQ 4 o
%

S L5 0550 (S9N 325 s (50 sy Frmsly 4 Ky 50,8 @ p0 S b (09031 45 AR (o0 (LS 1y S (55l o 50 (59Kl Aigei Y S
Slawi by S5y (ol yr 450 18 @50 b JSB (ol 2 g 3bw <5 0 9 o]

S.;‘. \_wL.a\;.g JJL-J o é‘,ﬂ‘

i 0,83l

270

&) edl XORN é.—. e 3555k
O N

Jle b ol

S5y a5 0590 (59Kl 1335 s (o0 oy Frawly A3 S5y s @9 30 SRS b (S0g03T 45 ABS o (3L 1y Ky (53w 5 po (595! Aiges Y S
Slasi y S (bl g 505 58 @ y900 Wil S5y (bl 2 (55w <5 0 9 ol

1|

| |
4137 8756 5 6
w * 0w

A Ao S9) Aol WS 0 Y

O Sy b alo o S us bl 0590 due Azl ST 05d (oo suaziuw Jud Al po Sy b oy ATy oue N-Back yge5l jo ¥ IS
4 4295 b 903l o1y 9 091 Back-) gly Juo ol adl.amd HLid uuls axivo (59, |, abols ylan b Spacebar uls cuwl (o (Fo903T

WS 0 Iy b S o Back-Y 4 Soge;l <y

\Y#


https://system.khu.ac.ir/jcp/article-1-3457-en.html
http://www.tcpdf.org

