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The aim of this study was to investigate the effect of cognitive empowerment
on processing speed, working memory, and visual-motor coordination of
children with mathematics learning disorder. The present research was a
quasi-experimental study with pretest, posttest and control group design. The
statistical population of the study included all children with mathematics
learning disorders from the second to the fifth grade who referred to learning
disorder centers in Rasht city in the 2022-2023. The sample size convince
sampling included 30 children who received the diagnosis of mathematical
learning disorder, who were randomly assigned to two groups of 15 people
(experimental and control groups). The experimental group received 12
sessions ( Two 30-minute sessions per week) of cognitive empowerment
through Captain’s Log software, and the control group did not receive any
intervention. The research tools include the fourth version of the Wechsler
Children's Intelligence Scale (WISC-1V), to evaluate processing speed and
working memory, the Key Math test (KMDT), the Bandar Gestalt visual-
motor skills test (BVMGT), and the Raven progressive matrices test
(RPMT). The data were analyzed with descriptive statistics (mean and
standard deviation) and inferential (multivariate covariance analysis) using
spss software version 22. The findings of the research showed that cognitive
empowerment had a significant effect on processing speed and working
memory and visual-motor coordination of children with mathematics
learning disorder (p<0.05). Based on the findings of the research, it can be
concluded that the use of Captain’s Log software can be very effective in
improving the common cognitive defects of children with mathematics
learning disorders.

Cite this article: Kheiry, H., Moghtader, L., & Asadi Majreh, S. (....).The Effect of Cognitive Empowerment on Processing
Speed, Working Memory and Visual-Motor Coordination of Children with Mathematics Learning
Disorder. Journal of Applied Psychological Research, (In Press / Accepted Manuscript). doi:
10.22059/japr.2024.367286.644761

D06

BY NC

Publisher: University of Tehran Press
DOI: https://doi.org/10.22059/japr.2024.367286.644761

© The Author(s).



https://japr.ut.ac.ir/
https://orcid.org/orcid-search/search?searchQuery=0000-0002-5171-5642
https://orcid.org/0000-0002-5785-3464
https://orcid.org/orcid-search/search?searchQuery=0000-0001-9666-4466
hakimekheiry@yahoo.com
moghtader@iaurasht.ac.ir
s.asadi@iaurasht.ac.ir
https://doi.org/10.22059/japr.2024.367286.644761
https://creativecommons.org/licenses/by-nc/4.0/

B Lily) (63,2, S igj Asli bl

VEey '

YEVEFO-F : Sig isdl Lis https://japr.ut.ac.ir :ay wis < buw ol ol&ls o Lol

S 22— 60 (Kalod g oI5 Al (i 10 3 S g 3 (S (5 Hlwioilgi il
0l 3 5 53 JNi 4 Yono 1S538

Yo o0 (gl 0 poluw T aBe W O g b donSs

hakimekheiry @yah00.Com :aebll, .l sy o oMol 3151 oKl ey oy o Sl pole 54Kl ¢l ylgy 09,5 ¢y (ggmmatly )

moghtader@iaurasht.ac.ir :aebbl, .yl ccudy o oMol 3131 olSiily sy dlg ¢ Sl pole 5l ol gy 09,5 ) bdlinl ¢ JoZune baiwngs ¥
asadi@iaurasht.ac.ir :asbb), .ol pl by (oMl ST olStily ey sy ¢ Slusl pole 38Kl ¢ ol g 09,5 Lokl ¥

oS> Ao ONb!

Salen g ()5 bl (Bilsy Copw (B Gilosially p8U cwyp pSb Gimgh Sin o g4
Db b eiilesl aosd 9551 G sy 3 (3by xS0k JIB] 4 Mise 8355 (gl i
NS (gl 5298 48" Jols aalllae 350 (5 )lol analy 392 015 09,5 b cygail mimcigeil i .
allis gl U

azd Jlo 53 Cudy Gl e 55k JHS S50 048" @250 w2ty U ipgs il (2L (61530
S50l M) (ol S 2g Sog8 ¥ ol diadin Cijgo 4 diges pox> g VF) —VFY
(0155 5 Liulojl 09,5) 05 03,le3 0,85 VO 09,5 93 )3 Bolas Heb 4 aS wis,S il Iy sl
Sl l58le 5 gy 5l Bld (jlwsieslyr ((claids Yo dudsgd atimya) dwds VY isle] 09,8
oo pols 4 Lol imagy (sl 3l 5,55 il glalilio guan olsS 05,8 5 3,8 il SY
S e el () Al 5 il s (23] g (WISIV) (5358 LSy Jogn
o sle (g3l 5 (BVMGT) cllusS iy (S o5l slacs)lee 9051 ((KMDT) oo HEY IR Y
olittal g (35kol G ool 5 3eSiles) sy sla] (sl sty b ool 393 (RPMT) (ygny iy ol il o iley (Sl O]

Oigh bl 8,5 (15 oo 5 4jo 0y90 VY dsad SPSS b (o piie X uiljlggS Judow)  ales (S Ll y3iby oy
R

VY[ A0 18l s b
DA AR PP
VYN NS sy G0
VY SN T LS g G

> (Sinlen 5 ()5 alibls g Ghilo s ety 2 (5 oline i LSl gltiaslys S 3l i
Digs slaasl 4 slawl b (P <+/+0) cush wbby 6pu50b M 4 Mie (5548 S >
Mo 5355 @l (BLs sl pai S sl SY Glgls 33l 5l oolaisl «cd 5w oo

Bl 50 sl Sl e (SL) (5500 JHBT 4

Sl IS & Slige 8355 35 o s (Sinlon 5 6)l5 Al ¢35l oy y2 (it (gltianlss () s coyme sl § ) et e o5 23 Uikns!
doi: 10.22059/japr.2024.367286.644761 (L1 Cawd 45 [0 (o pads) o &Ly, 633,15 slo ity s dolifad . 5L,
ol el Ll 2 il Ny ©

DOI: https://doi.org/10.22059/japr.2024.367286.644761



https://japr.ut.ac.ir/
hakimekheiry@yahoo.com%20
moghtader@iaurasht.ac.ir
asadi@iaurasht.ac.ir
https://doi.org/10.22059/japr.2024.367286.644761
https://creativecommons.org/licenses/by-nc/4.0/

Y OISR g (5 P A0S /... ‘5.2'.7)9—‘5)/4,;)‘_‘,.@.0[@; ) absls (o510 4 e pw o (Ul g jlodinilyi iU

doddio .
S (28by 653k o 5l (B sl ol 03059y (S5 g dwyte )3 (653k (sl e Sl 0> S LSl
el Jlgdd sy (8l (50 dmazy 1 )So> (B (sl Ll e 0T ol 5 35,8 e 0l 1) (5l gl sl L]
@ Cuus (S Gl (0by Uy SYL L bwgie yoen 39 Ly wyas ' 5l (650L M 4 Mie 8568
Slieel pisls ol oy Caind Chn s g SBL u;‘a)'?ai @l Ll oM e 019 0 (et 5yl dgd IS o blian
i ool slaojlo 1y Bl sl Sbley clibss | gyl (YoV e &y San g 350m0) dtiin (23 lis Ll ()l
e Jolgs 5l (So (s il b o el g) cul sl o (Jrass > Slos dangs ) ol plyie @ g Joass
p e L’%‘*“ «lasly die )3 il can (VoV e Feugs 9 ) 00,5 o wgume (b blg e o )38 30
I )..,b cov aB an] i cpl il Cogl b 0 diwyle yw Cdyiing b a5 col oone lagsiaily (6w S
F ooyl g bsST) 29w o aa8by las (13,8 Sgyd b S35 s oMo Syl el a5 3,5 0 418 5l (650L
clyael pisls )3 SYMBT L b ooguad 9 by (6p53L JMB] SMe (VL ggu i (Vo)A & ]S g 925> V-V
)l (V¥ Fom g B dl) ol igel Sl Blawo 4y (S o 10 Ayl Gloliily) g plobeo gl S)j ol
Mol ylas g 3945 (o0 05059y (S5 9 )1 Jore danyho )3 dagi JB BT &y poxie (5L Slawlre plosl )3 pglae 9 0
(Slon Loyl a Mul (oYL Jlas b ime 0 5l (6,500 Ml 4 Mo ol,81 a0 iul3al ]y olpen gy YMST &
S w5 VeV L )eS s VeV T 58 Clad gog piawn) Wi (Lgud oo asiiie (SS9l g 6, KBy b &S
(sS o) 33,8 o by BT 4 e 8558 1> s Gie (Il pisred § CewsS bl o g corge (Bl
Jolos 51 awsyte w5 bl sl wsl oas 43,5 0a3b o w5l 6,53k M) Coon sy oo a5 4y (V)5
5 Sl = Jlgyodes wlyad b 5L, 0 ars g el JLuS )5 oy 13 0,8 (o0liaidl 5 clois] Cuxidg onilS s
(S Yo oy )3 93,8 walgs Jass S5 (Sl V8 e p3 03 caol 13l 5l as 3 e B Y- el b pe (oolasil
3 ey e 93 (Sosmdl WM g g ol (6 Jlatol g a5 4y Jsibe By plod ysbo 4y il ) oS lans 2lass
2ol Lis e yimg g Lol cimnd (asiiiv jein (ol (6550L IS slul 8 LYs Bk 5l uiS o 0)lg 0asd o]
siaple; logygesl g o ol 331 5 Shas b)) sl olime 5 IS S whe (Sag S B3y e
tS\i » 456%‘9,0 Sy ‘.) uL.l.o& Sy AS\: U‘)/S JA‘S d])g )LJ d)90 UL°) ‘J;JSB uLo) e .)9.4»@ L)AM IR OW)
Bl o il el o b 80687 50 (031 ey e oo ()l Siloas 00l Al (giwyd 4 (adeide Jloj ojl
Q:A.a.ug ‘LS)"‘?')L’ Q])’“o X9 u.udww ‘) UK>9§ UL.AA?U .))5\1.0& 9 (Y’Y' ‘\Yw*ijﬁjlt;-‘“’1 9 19)9) YY) ‘\\O‘)&o@ 9 d.\.cul)

. mathematics learning disorder
. Mahmud et al.

. Peng & Kievit

. Aquil & Ariffin

. Delgado et al.

. Ashraf & Najam

. Haberstroh & Schulte-kérne

. Schulte-Kérne

. Luttenberger, Wimmer & Paechter
10. Ramirez, Shaw & Maloney
11. Alghamdi et al.

12. Tourva & Spanoudis

O©Coo~NOO O, WNE



B3 — ool ( FEULIlg) (632,85 S Ig R alidad ¥

dels g oS «Slg) ooy caeys pd LA gyl (6050L MR 4 Mo 18365 il Fge dylo )3 s slacs)lpe
s (VoYY T Lol 5 LIStdl8) (gl alibls g (VoY) T ) lSad g ) Y- YY
2 ke OB 995 o i Glojen sl & CleMbl cBge 083 g 5y 5 dxgs S8 Ul oS () dlabls
=2l 6p3L UM s 18558 (VoYY &) e ¢ S5 VYY) Sang g = pdgiwl) 3yl eass by i
9 1p9 0500 VoV (WIS, 9 LB 5l (8l slacs)loe S )3 (coge (35 &5 X1 LA 5 () alasls

Ayl & duwydo ddgl sl Jlo 3 (6,8 dlasdls cud )l aSol 4 dn g b (Yo Ve ) Sken g uS98 VoYY ()8 o
295 (o 48,5 55 > suhe ()18 aliblo (gl uolS dguae b (U 3 Shas Sl i 5l ol s 50 Bj9el il (o0
Aadls (g9, p L (silrtellys Osb 350 0 1y dblite gl latgdy By bl (Y-YY £ Jun 5 i lsollag)
Y lhen adlSs )l YAF (ghigramw 5 05500 po (g 38 TN (yhKen 5 Jlog s yaw) didhy olis )l

Cowl badye (SX55 05050y slacdlad b oS cowl S —g)lad  SNalos 6 150L MBS 5 (138,506, Jolse
M5! hly gy g 8268 oy ialS |y Suij cuhS g dgame Iy eloin] e Lo cowl (San )] )3 ek g
O3S Salen Sllg a8 =gyl (Saler .l oo gyl oS oo lwlis g Judod 5 4555 (6135 50,
Sl ol jlire g il lagye a4 (60,8 0,Sles g Juwasd Cdy iy b aS 05 0 iy yai OS> b (g)lasd STl
(VY TS g eiSs) ol g8 S 5 Slos iomis

Sl 5y50 50 oS Jxd SleMbl i S5 &S Glasl ) uais 3 Slos 4 bgsye (63,8 5 clain] sladoly 4 as g b
Lyl dgmg wylda o 068 cpl jl cales (gl OMlaa 390 10 (oS SleMbl o> 5 ol IMB) Sl LK
M (gl (8368 (—3byagme sl oy e i 5 Ll 650k sla gl siae S0 45l ]
) ol 355" (b (8l 39m0 53 e slaol) 5l (S (LS (gilssiallys oy oo a3 4 (65905 (5L 650k
5 LIS &7V )l g w5 VATY )] ) S 5 STlg) L o0 g0y (B Ld (el 1 6,80k MBS gyl 858
0jly alox 5 (GBS Gl 4 o tage D9 00 Sl 650k IMBT )3 ke slaaylas s 4 P ALl Guas
sleanlyd 5k 5l ag il e 0d b 0y o8 CleMbl b sty CleMbl e b bl ool 1) 3840 (6,500

3 omas glbanl 3 b B los Gals a8 Sbol 1L O0F ) s 5 b)ls) 3 e @y T S lil g g Bl

. Wang, Chen & Tsai

. Gerst et al.

. Galitskaya & Drigas

. Studer-Luethi et al.

. Tang et al.

. David Vieira et al.

. Fuchs et al.

. Bharadwaj, Yeatts & Headley
CFu & Ji

10. Mufti, Arshad & Bibi

11. Capellini et al.

12. Maciel, Capellini & Germano
13. Bektas & Ercan,

14. cognitive theories

15. neuropsychological

16. metacognitive

O©oO~NOOUIh~ WN P



I\ OISR g (5 P A0S /... gﬂ)a—g)/dgd‘fc.@lw;&)b’&éb P ik pw g SSUS g jlwdiadlys Sl

s pyBllasl 4 las I ol JHB 90 sl GlFe sl dg2 90 jre (g phllanil > ()l dalgd g st bLS)|
2355 Sl i Gl 655 50 Slas] vl 2UIg plsis @ lgie 1) jre b as pdilas 085 S8 5 ke
Ol (BUS (gilorialss b oddy ol 35 c 5 33 VLT L by Sl jlis b daome (asilojlo b glacs oo 4 Zly
S 38 9 Syt VUL g0 —3650,99) 5 g )] wgio) 3,0 GBS (6,50 g Aladle (0,5 wailys > 45 A5 mls
(HSer 5 SUB) W8 (o3 Coles si0 g piydllasl  (BUS gjlwialys 1536 5 20 Smle S 5l (S an)l (YR
Sk shliss 9 5 elS Sladoliyy ol &S 39290 Sl g CleMbl (6)5l3 sbylpl )b I sjlusiolls (VY
ol 4 sy bl ol 68k MBI gyl IS8 4 Wl oo g dioe Sl 9 (gl e ccsx
olyorn 1y sliad —(g)lud HUles o 5313 Cao yun o(g)l8 dladls s gy Bl gla HUly wiles o Lol caiS oS sl
25l 4l ol (683l M) e Sguae 55 saee p5b 5 MalSs LMl Stz 5 aimd il (5l bl b
28 51 i ol )l Dbl g Ml gyl (YN oly g 0200 g VY T lS0)0 5 galgiiz)
i3 o Sl Bl 5eel 23l 53 1y (550 sl 5o €8 )le g 03531 o lial ) it ()00 b0l (Slopiins Ly (5556
5 M tie > 5 )3 sl oo yenly damsgh Cge (rizmon 2igS oo Ll i g i eplie (£50k Jipd g0
9 XS (o0 Sy |y 5 3y90 Blanl & (o pusd 9 B e YU ) 650k Jgmolig 15,5 oo 35290 S 5l S (o5ljl
olyon 4 |y (clangr Dl b i a5 315 399 15 Al caliseo (clalao ;3 g cdld SlBgl p3  a3ls )90l deld] oSl
O 3 Sl sl gl )3 9y el (VoY Tl 5 (Silul YVY SIS0 5 sly) b wialgs
2 Sp9re 0P s il el (VoV ) SY pligls pb 4y lul 5 39250 (BUd (gilwially (—3j9el Jl3dlp
o5 ol by (LS (s lsials o am3 0 (L5 Y Sl S8l oy by (SIS (lials b Lasye slagsings:
b byl g (BUd il (ylee S8 oS g (eloinl calid (oldd —(o)lus STl Jal3#l cage 53l
AT e (6l 9 gl digtyg) DT ciags 5 il ( Soplel IYW (b 9, s gl 5 ulS ()
e Jlad aladls 3900 Crge puioman D9 o (653l IS lyls HS0gS (WA ¢ oo g Lisuilp o SO L]
(VF- - bl g 5 Foye cghtomme O+ o o lodol s ol 5 me) (gl il Galo sy oy g Jloas SVl
350 I Gl g g (2l )b JHBTL (358 )3 ()18, GISLLL Ol Mo 5 ()15 Aladle d9s0 9o

Silwdiailgy woly s cpismen )50 Anlgd Sud led o)l 0159‘1&]3 OOy sy Doy g0 gl g dladls
— 5l el 5 VYA wdljli e o Jloj O+ Sen 5 g Sb) GEily ceyw il coge Bl
@ bl Sl iags p3 4L g o (Jld i g 4o g (alo)l a4 Mie (8398 (VF o+ Slos i g 500 i ¢ 5o )S) (S >
(7 595 5 (s ppllan) ol 0add a5 (Slawnlio § oy Clallas ©jguo 4 (3L 350k )3 (Bl Coopun 2B
ogMe i Bl (Bl (6 u50L IMB] a Mo 8555 10 o3l y sy o Bl (gilwdiaily W30 0 oy daled Lol

Csyao (6 jluodiadlgr aS ol cpl )ls dgag udBlie gl (VWA ¢ Slies 4aulSg al)l OYAF () S 5 (g5 VT )
Iy dngi 050 S Cawl Mo 5l (6 50L MBS gy 8568 ol (S s)lud (Salen 5 (o)5 dadls ¢ b5l
Oezed g LS Ll SeS ouds S5 g ABSS 0)S p 4 yols Giagh sleabl asol 4 sl b ool 48 )3
Wbl 4Bl ol yor a4y 5l (60500 MBI elainl g (63,8 Al g0 Lale Clyl EalS cas > 5w Mg dygliwd

1. Mateos-Aparicio & Rodriguez-Moreno
2. Lindenberger & Lovdén

3. Chatzivasileiou & Drigas

4. Sweller, van Merriénboer & Paas

5. Chaidi & Drigas

6. lrazoki et al.



B3 — ool ( FEULIlg) (632,85 S Ig R alidad 4

L o35 (S sl (Salen g ()5 aladls ¢ 5ildy caoyun (B (Gjlodiallys 150 o) p ol ibgg Ban
S0k s sbrdns b Canl by (cpSol M

sl Fgo (23 552l IHBT & Mo IS8 B3l Ce s (BLS (gilosially )

ol oo 22by 6353k IMS] 4y Mine 8358 ()8 alabls , a3lis (g5losiatlys .Y

sl Sgo 20by 65O BT 4 Mo (368 S o = ()d (Kimlen (B (gilostally T

TR

2] yig s § 4igei sazols . |—F

g2 0lS 09,5 b ogesl o —0igeil Ul ok b eileil et g9 31 Uog) LU 4 g 03,0 e 5 ) ol iegy
N3] S1he 4 008 arlye ooty U pgd 4l by (S0 IS gl (83987 48" Jolis dalllae 3,50 (ko] ansle
13,8 by " S s y90jl Gayb 1y ol (Sl MBS el 45 g S35 Yo ol diedin &g
09,5 3y Lad 55 Cami g Logd Jai 1 a8 (o165 g Lialejl 09,5) b 03,63 0,8 VO 05,5 93 > (Solai Hob 4 oS
S5 p3Y 3,55 il (glaldlie olgS 69,5 95,5 cdlys FSEY lolS ible 5 g 3 lis (o jlediedlys aldlie ialejl
ofalefl 0g) - (VY (o )lSan 5 ToymsS) 038 o ColiS’ 15530 09,5 05 0 sy (ale)] o Clasind )3 diges poe> Cud
Gilwsiailgs yoj9e] Cod aids Yo dgdn e 4y (0348 O jgo 4 S5leyd Ay 40 duds VY gaexe 5D g dwds ¥ atin )
O 4 399 S Mo 3,55 > ((bjel sl g5 i elsS 09,5 5 <5 8 SV Bl 5ble 5 b (3L
oo U pgd Juasd gadie (Jlo V) B A L aield oo S y905] 2ok 5l (ool 650l UM Lausis el ¢ ol
g ondlly (55 Cald) S (BLBlgy lapley lojen 8l pas (VL 5 A1) SYL L hawgle (gm0 (2]
(I8 i g >y oS sl M J.;;'Lo) woas by b MB] plu b (g zg 3 S Me g Sog5 ol
3550 claldlie (5560l b loyd lojen @by g cduds ¥ 5l i Cand 18,5 & ygo DSM5 clacSMo @ a g5 b b
5 obisel ool 51 ySoly IS STpe 4y 3959 (sl p3Y (slajome S Sl Ly 09 iy ol 4 L2l gy D B S L
0955 93 4 (Bl pobo &) G b OBl Medan S0 & ged by b 2kl B9y 9 Ghieel 9 U Uhyex
GBS 1 g 5 0005 gaigs Wl el S ela] g ) g0 gl b &S Lol b 5 55 e (0155 5 Ltslo)
@ g b cwS ibgh sl Bey 3 o) Ken sl (slael ol bl 5l s (I llan Mo culey cgn (o BusS S,
gz Limg il el Coyge p3 Ailgi e idgh 3l Al ye ya 4D g 039 ileye SleMbl 4l 48 s 03y el Ly
o s plosl 3l p 3y balss 50 wgs Gtolojl 09,8 (595 2 (b (ilorially (gl i (sl 3l ey atie S
(elsS 5 o) 09,5 93y 31 cigaslmy ool plodl Jl g atin S (pizmad 2S5 8L > iloyd gSem olsS 09,5 &S
RWRES

oW gy byl Y-Y

(WISC-1V) * ko dkud 5055 JluSyg S50 wlidio . |1~

Oben (wlie ialpg (e )lea J (wby 683k M 4 Mise figel iily 6y galadls g iy o p b))

1. Key Matht Test

2. Captain’s Log

3. Cohen

4. Wechsler Intelligence Scale- Children Version (Wisc-1v)
5. Wechsler, D.



\4 OISR g (5 P A0S /... gaf)o—g)lbga‘,ialw; ) absls (o510 4 e pw o (Ul g jlodinilyi iU

ol & jasbom O Lloxis 2llg5 35S oo 518 il 9ef] O 5 ol (g3l V- 09,5 93 )3 4 ygeil 03,530 (4l
bl oyl oyp sl sl LI 1) 258 00 JS s0ben 9 (3100 s ) aladle o STl JY il (oS Cllae S
— b 3y90 5 (ire Cusl 0dd ()15 Y S o ben (bl e p b odlisel lojl3l g siluadisy clats, ]
TN G53la sy g (+18F) (oIS llas 53 jabon 4 by iy (bl cupd (p oS g o pidi 5503 by
lhae 53 9 (+/AY) baofly 4 oS5 4 (abl o pd (a8 g cn e gelide 225 3)90 )3 (V- luSo) WS (o (-
Sygo (WWAF) ) en g (cble bawgs a5 4ll )3 gejl ol objlxia 1> (WA ¢ a0 9 (Bolo omle) )by 3l (+/AY)
Opmen el Cowd 4y /AN B oA ) gilwdesed Jliel colps g /M B /A Lo wlbep; olojlil el ol ab)S
(O olSan 5 (o0)5) Casl oigail 93 jlaline (Stsod osimd (L5 ygy) g by slome o 5 903l ol 0 2s)

el Cowd dy +fAY 5515 Cao g (sly g +IVE (o)S abisls el Flig,S il oo pols adllas 4

(BVMGT) el juds a5 s — (5, I 1330 g 9057 1 —1—F

J85 a) 15 a3 l” )1 b)g) by (S ol sla ol (b)) 9 550 sl lolid 5 1 VYA Sl )3 01
O 0 dS Dy (gausio (glad )l ] o 0aniS > )b S e (g, &S WA ol (Ve S g (005 )
(V4V0) "5S bauwgs (g0l ol (5135 005 pllss sl i) S a4y 08 (IS o (g)ld (Simlon sy Cap pol
o e ) J5 lad 5 pglts (1S 2 oS oSS glad 5 T g Cunl ()18 0pe 03le Yo Jold g Cunl 00D (95
G038 S sl Vo g o oy s ol 5 0505 0 5L g il 5 Sl S g yho Syg0 4 ] Dlse (1350 0
o e 2 (VYD) 2058 pllas b cygel cal (alojl3le sl ol i (S (s)lapd Shal g a8 (sllaS (gline 4 0y
> Sl ol b (Stsed (stlons 303k | o] ally casl 0ad (515 R0 b /OY Sl 12l > Slej salold
(W o)ySen g Sl 5l J8 4 WVY) aaly Gisgs ol G (VA0 (iosS) canl odal Cawd 4 +/50 A Sl 3
gk & di 2lojl3l gy b geil bl s oo GBI o G131 5 ol VA (S B g 5 s (ke
@ IV S ooyl (Sialon yuiio glp #log,S Wl Copo pols adllae )3 . ol oads )55 <45 B /AN ¢ o
.Lo—l Cawd

(KMDT)” o0 5 g0 7 S~ 1—F

A e VAV Jlo o olaseas gl g ab (b (0l 650k slalsl b oligel i pasets sl psesl o
hass dilisee claal ol AAL /A BW5ke bawg g0l ol sliel 2,8 oy a1y Lol asens VAN Jlo Y JgiS
L) o B sloage YooV Jlo po Joi8 (VA543 ) sl 50l 5y50 ol ol 5 ol (2g) g ol 00 551,
Olelze o (glyd 0118 (sl lailiwl g lgioee b aS" camd oo &) cuo S a0l 33 los o)) (sSby (w)d aeli s slad sl
0903 (Stisod Colpd pizmen b ()5S IALIA IV Loy psesl cal el slzsl cutly Glgsan el

. Raven Progressive Matrices Test (RPMT)
. Bandar Visual-Motor Gestalt Test (BVMGT)
. Looreta Bender
. Koppitz, E-M
. The Frostig Developmental Test of Visual Perception
. Key Math Diagnostic Test (KMDT)
. Connolly, A.J
. Perez
. The National Council of Teachers of Mathematics’ (NCTM)

O©Ooo~NO O WN P



B3 — ool ( FEULIlg) (632,85 S Ig R alidad A

Sy sloylime Mgl ol slo &)loe sl ygoil pgd Sialig) "3l et ey 903l b osd gl o S
(VoY e JgS) agr it <R o184 1T 8Ly (2935 a5 b)) 5 e

9l 035w Jals 4 bl aalie ojp> 5l st dgdie pgel 03,5 WY ) JSite c i aw ol gail ool
dpslore g ol 005 <Gyt e oge)l 035 iy 4 Sl (Sliles 0js> pgd i D98 0 dusia 5 bsS Slisl ¢ b)led
o calias Jo ey 5 Gloj 650310l 903l 03,5 gy ol 4 sl (3,2)08 0> <) pogms i 5 3,05 2y 1y i
Ll ooyl &g cuo (S g0l -l 0t g5 ol A g JLodY Bole £ g Jlo & i (sly y905] o) 3ga5 g0 oS
Byl g 5:Sle bl g2 b duslono oo e ggare g Waiygoil 03,5 51 Sy 5 ligal Sl el &Sl Sl pmg 5 29480
SIS Z opad opgots jaal il o 3kl 0505 sl 39290 by (gl g 00 b ybxin T &S @5y 09,5 3l
Sl (g, 5l ool b ygesl el sl 5 3 ablomin glal > (WAY) g 5 oslows] dome bausgs 90l ) 22950
WRAT (5051 (9051 0l (Stason sl 00 (355 +JAF b A s 0l oty 03 ol el s g 23,5 3500 ¢lig S
50 del Canddy /0D g +/OF ISV [EY OV S5 A win B ol claal 5l ol Siused cupd g A5 Al
Aol Cand a oIV Fl5g)S il Co s ol aslllas
(RPMT)” (191 outig poiet (o i it &y 9057 F—Y—Y
2955 9 Ol Oygo 4 g Mt ages (LS (la ol o (sla)lns (0 S (S g2y e8gpd Sl e
Slr oWt 5 " Simd g gel G plgie 4 VAT Amd )3 g edig iy sla s ilo it ] LB ) 4
oab 8 S5 1) sl el ¥+ c25) 258yt pogns ign” 0058 e g 9 (S5 el adlao
oS a5 gAYV Jlo 1370 (oo (2 by QLS 33 V) (SS) edigpde gl e le pliialls 5 555 4l
9y 2t s g (Sloy g VAR Jo 3 gygesl ol (VoA 0isey 9 cigo) it (S5, ol 81487 ol g Y7 (510
Lol bl s +/¥A LSy Shgm oigal b (Ste )3 (903l cnl (ally 48 allmin Gladuol il Jlo V- 510 (058
Sy g Grzpen Ggeil ol VYA sle 5 Jlos)) 0 0I5 ule g Slos) Gimgly ) <IN lesl Sk g,
o (Stuand (1905 2lsy oylSan 5 (oolitd (mody )30 ol)lwia Cudy jod ) 3 VF) Jlo o ) en 5 et
o Joe)) sl 0B G315 M (lojl3l gy Sl bl cupd g IVOA s g udls al 30l (ygeil L (g jblias
(V) S

@] 20 SOSVEY (gg) 3 sy o > baagi b gl gl gy VWS 552 L o ikl edig iy (glo e le (905]
@ a8 Conl (GUVY degomme O Gygo a4y o yile Fo Jols L(VAFY ya,) 3 kil JolS jobo a4 VAYA o jo LSS
sloil 5 Gy Gk J bl e ol T2l BB JLo M B R s 095 (gl tlie G131 SVl ()15 5
ol 2 WY Jlo ialyy g g3l ol (WAS) sle g lom) 51 85 4 (T2 oA cim) 5 (i) ol 02 5155+ /A
lyo 3,8l g2y gesl (bl 5 2lyy oad pldl Slalllae 3 (WWRY) e 5 (ogyb e 5l U85 4 5 b lxin
o 0903l b 217 b il iy 30ittal 903l b (90l ol (Staen sl 00 (3155 51 5V (SIG o IA 4 S

(YN S gpeSle (b8 4z ) Cusl oad (5155 +J0A L ply yluSy (oM ga5l b g <V bl S’y

1. Kaufman Test of Educational Achievement

2. lowa Tests of Basic Skills

3. Measures of Academic Progress

4. Group MathAssessment and Diagnostic Evaluation
5. Wide Range Achievement Test

6. Raven’s Progressive Matrices Test (RPMT)

7. Raven’s Coloured Progressive Matrices (RCPM)
8. Raven, J.C

9 . Raven’s Standard Progressive Matrices (RSPM)
10. Stanford- Binet



a OISR g (5 P A0S /... gaf)o—g)lbga‘,ialw; ) absls (o510 4 e pw o (Ul g jlodinilyi iU

WYE B VY s la 09,8 VFA B VYD e 05,5 VA (VL paabon b 3yl il 48B3 ¥D ¥ lgus &y gy cloj e
w0 ) Jlo VY B s 095 slyr g Jlo A BA i 09,5 (sl 5355 a5k § pl tingy 1o (VE+Y ool 4 ,50)
adlllas o 3l ol $ligyS W Gy b oalisl S8 5 talef] sloog)S )3 35S redon (sjlobian (ly JUS)5

ol Cawd & /YA pols

EARVI JELIRYTINS £ |
e G 1S ol 5 Jle slasgl 5 oS5 i g (il lipyet Joli (BBlad (g losialp el
5 Cawl i b vu.;).; R u;&.»).a] S i gy 38l oy cpl il 1)1 VY ' SY ol Bl gileaialys
5o i Slizn 1 8 ol 558 U sld S i) (sl 55 s g3 s S Y-+ gl
asliyp ol obs)) e ol gl (63550 B30y g g Jlad dbbls ol wlol .l sad sl al cleMb
o o)l ams sty 590l Aol 3,8 Cumsg b canlie 903, ol BLs clad S8 5l ajex A 3 1) 5,8 Wilg e
(Yoo ¥ Ty gdun) s Hl3dle 5 ol 05 sla Shg il 5 (s Jle g bl Shlee VY oo § Sluds duslis (63, Slos

S PV S WIKVO, I\ g PUC PR | KEY B T PRPS

lgisxo Slanl Slads
3 Lo Iy g 0l o585 5l 8 PSS oo Cpaisle (sla sl S 5)5 dabls ool Jsl
23 g ol s 51 1] 28,8 118 lmosiiS 8,y 0V oS Sl es)laid 5 55550 by
Folsdd Jolpe cibse b ol abje b3S e 0 gun luls xgi g Shal IVl gyl
L Lol clie (glp Lo (G5b S andspa 5 g Wb 0 |2
Jol duuds (glogil 4 A gltiln sl (ol o8 0Ll ailol & gl auds Cilial plos I
g g 5l abadls cosls
b adds ol 4 Wl g5k 0,8 ddlsl Lol & |8 Sluds> Blial ples pows
SF ro GPiIy Gy gl Cuol
ol o
Jib il Glagsib 4 VM olblus )3 59, S5 5L (2,8 @l alsl 4 J8 cluls Slial plos el
SF o GPiIy Gy dgi Cool
Sl
b auds ol 4 S5 )hs gk 0,8 blsl Lol 4 b luds Glaal plas e

Lgl).)‘ ‘él))l J\/Mkby wﬁﬂj
&8 dadls (gl

. Captain’s Log Computer Cognitive Rehabilitation Software
. Brain Train

. Sandford

. Where’s My Car?

. Birds Of A Feather

. Lost And Found
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The Effect of Cognitive Empowerment on Processing Speed, Working Memory and
Visual-Motor Coordination of Children with Mathematics Learning Disorder

Extended Abstract

Aim

Mathematics Learning disorder is associated with impaired cognitive function (Galitskaya & Drigas, 2021). The effects of
mathematics at school age are one of the factors that determine the social and economic status of a person in adulthood, and
weakness in mathematics is related to major psycho-social and economic risks (Haberstroh & Schulte-Kérne, 2019). While the
exact causes of dyscalculia are still not known, some researchers believe that one of the causes of this disorder is related to
abnormal brain activity that leads to cognitive defects in children with Specific Learning Disorder in Mathematics. These
children have defects in processing speed (Wang et al., 2022), working memory (Galitskaya & Drigas, 2021) and visual-motor
coordination (Fu & Ji, 2023), which has a negative effect on learning mathematics. Empowerment through information and
communication technology tools such as computer programs improves the cognitive defects and mathematical ability of
children with Specific Learning Disorder in Mathematics (Chatzivasileiou & Drigas, 2022). Therefore, the purpose of this
study was to investigate the effect of cognitive empowerment on processing speed, working memory, and visual-motor
coordination of children with mathematics learning disorder.

Methodology

The present study was a semi-experimental type with a pre-test-post-test design with a control group. The statistical population
of the study included all children with Mathematics learning disorders in the second to fifth grades who referred to learning
disorder centers in Rasht city in the academic year of 2022-2023. The purposeful sample size included 30 children who received
the diagnosis of math learning disorder, who were randomly assigned to two groups of 15 (experimental and control groups).
The experimental group received 2 sessions per week and a total of 12 sessions by the therapist individually for 30 minutes
under cognitive empowerment training by Captain’s Log software (Sandford, 2007), and the control group did not receive any
training program. The criteria for entering the research include: getting a lower than average score (less than 100) in the Key
Math diagnostic test (Connolly, 2007) , Children's IQ was 89 and above (Raven, 2000), receiving a diagnosis of Mathematics
learning disorder, not receiving other psychological treatments at the same time, Informed consent of the participants and
obtaining a written consent from the parents and the exclusion criteria from the research was absence of more than 2 training
sessions.

Findings

The results of multivariate covariance analysis showed that cognitive empowerment is effective on processing speed, working
memory and visual-motor coordination of children with math learning disorders. The effect size coefficient shows that 69% of
the difference between the two groups is related to the educational intervention. Approximately 55% of the variance of
processing speed (f=32.301, p=0.001, n=0.545), 73% of the variance of working memory (f=71.719, p=0.001, n=0.726) ., and
56% of the variance of visual-motor coordination (f=35.085, p=0.001, n=0.565) is explained through cognitive empowerment.
According to the findings, it can be concluded that cognitive empowerment through Captain’s Log software improves
processing speed, working memory and visual-motor coordination in children with math learning disorders.

Conclusion

In explaining the results of the present research, it can be said that educational games are a tool that transforms the learning
process from passive to active and increases the student's participation in learning and is also a source of motivation for him
And while creating entertainment, they facilitate the learning of new concepts and their confirmation (Chaidi & Drigas, 2022;
Irazoki et al., 2020). Especially electronic games that develop strategies to understand and solve problems and rebuild existing
knowledge. In another explanation, we can refer to the theory of brain flexibility, in this way that cognitive empowerment by
the Captain’s Log software by creating attractive visual, auditory and kinesthetic stimuli leads to the creation of new neural
connections in the brain, which accelerates the processing information and strengthening visual memory and visual-motor
coordination (Tang et al., 2022). In explanation, we can also refer to the theory of cognitive load (Sweller, 1988). With cognitive
empowerment, working memory capacity and information processing speed increases, which helps to reduce the complexity
of information and improves learning (Sweller et al., 2019). The limitations of the study were the lack of follow-up period and
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It was not possible to control the variables of educational level and cultural level of parents. It is suggested to those involved
in the training of people with special educational needs to use the Captain’s Log software to improve cognitive functions for
people with special educational needs.

Keyword: Captain’s Log, Mathematics Learning Disorder, Processing Speed, Visual-Motor Coordination, Working Memory
Ethical Considerations

The ethical principles observed in the research included: obtaining permission to conduct research from children's parents,
voluntary and informed participation of children, and conducting training sessions for the control group after the completion
of the sessions and the post-test of the experimental group. Also, this article is taken from the doctoral dissertation in the field
of psychology from Rasht Azad University with the approval date of 6/7/2023. Necessary permits to conduct research and enter
learning disorder centers were issued by the Rasht General Administration of Education and then Rasht Exceptional Education
with letter number 3700/87067/606 on 5/28/2023. The research ethics code (IR.IAU.RASHT.REC.2023.018) was also
approved on 8/8/2023

Acknowledgments
All those who cooperated in this research, especially the children and their parents, are thanked and appreciated.
Conflict of Interest

In conducting this research, there were no conflicts of interest among the authors, and It had no financial support.



