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Abstract

Background & Objectives: Mathematics Learning Disorder (MLD) is a neurodevelopmental condition. MLD refers to conditions where
children with basically healthy Intelligence Quotient (IQ) lag behind children of the same age or grade in mathematics, due to some deficits in
mathematics learning ability. MLD is associated with deficits in cognitive functions. Brain imaging studies confirmed that similar areas are
activated when individuals process spatial and number tasks. It has been revealed that parietal lobe plays an essential role in the processing of
spatial information. The Visual-Spatial Ability (VSA) is an umbrella term that refers to the skill in representing, transforming, generating, and
recalling symbolic and nonlinguistic data. Evidence for the role of visual—spatial processing in MLD remains contradictory. Therefore, the
present study aimed to explore differences in SA factors in children with and without MLD.

Methods: In total, 128 children aged 9—12 years have participated as two Typically Developing (TD) and MLD groups in this cross—sectional
study, in 2018. Moreover, 64 children in the MLD group were selected by purposive sampling method from learning disorder centers in Tehran
City, Iran. The TD group comprised 64 children who were selected by a multi—stage sampling approach from two elementary schools. The
inclusion criteria for the MLD group were obtaining IQ scores of >85 in the Wechsler Intelligence Scale for Children—Fourth Edition (WISC—
1V, 2003), and achieving a score of <80 in the Key—Mat (Cannolly et al., 1988). In the TD group, the Colorado Learning Disability Questionnaire
(Wilcott et al., 2011) was used to ensure the absence of learning disabilities. The inclusion criterion for the TD group was receiving a score of
<40 in the aforementioned questionnaire. The study participants were excluded from both groups in case of experiencing bioneurological
disabilities. VSA was measured with a computerized tasks battery of spatial ability (solouki et al., 2020). This battery included 8 factors of VSA,
including the Flexibility of Closure (FC), Closure Speed (CS), Perceptual Speed (PS), Visualization (VIS), Spatial Relations (SR), Spatial
Orientation (SO), Spatial-Temporal (ST) ability, and Way Finding (WF). Subjects in both research groups were individually assessed concerning
the 8 components of SA by the aforementioned battery. All 8 spatial ability tasks were presented to each subject on 15—inch computers, using
E—Prime 2 and Unity software. The study subject was placed 60 cm away from the screen. The battery of spatial ability tasks was performed in
two 45—-minute sessions. The obtained data were analyzed by descriptive statistics, such as mean and standard deviation as well as inferential
statistics using the Mann—Whitney U test in SPSS at a significance level of 0.05.

Results: The collected data suggested that the MLD group, compared to the TD group obtained a lower accuracy score in the tasks of FC
(p<0.001), CS (p<0.001), PS (p<0.001), VIS (p<0.001), SR (p<0.001), SO (p<0.001), ST (p<0.001), and in the memory of landmark phase of
WEF task (p=0.002). Furthermore, the number of trials in the learning path (p<0.001) and walked path in the short distance phase of the WF task
were higher in the MLD group, compared to the controls (p=0.003). The current research results also revealed that the two groups were
significantly different in the mean score of reaction time in VIS (p<0.001), SR (p<0.001), and SO tasks (p<0.001).

Conclusion: The present study results demonstrated that children with MLD have defects in all 8 components of VSA.

Keywords: Mathematics learning disorder, Visual-Spatial ability, Cognition, Cognitive deficits.

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:arjmandnia@ut.ac.ir
http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.159.8
https://jdisabilstud.org/article-1-1783-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.159.8 ]

N84V 0) 1F48 1 5b ladlas does

J:\-&‘L;&Aj};"\.‘w \\“(‘\obg:.k;-j)\.:\:a\

s F

g5 3 SRSk IS L 055 55 bbby (015 BBtn Julge maler gy
gs*bl:’)

Toablpsd Jola o3l eyt Tl Aoy Mol ST e * O Sl |

O 3

£00) (05 Ol oKl ¢ ool 18587 25 gal 5 uli2Olsy (65575 (§ g2tils

0Ll 015 <0l KNS oy 5 ke 5 il 8IS (bl OS5 S 25 sl 5 iy 03,8 Ll Y
DLl O e g oKl 5 gl g bl SIS (kB0 09,8 LY
arjmannia@ut.ac.ir :J gows 84w 65 2LL1,*

VYAA T YO 15 &b SVYFAA OLT Wl )b

eJ._.S?

a1 S o ol by (U150 e S 0 Sl 31 (S el ol pen (2 513 SIS o s L 2 5,50k IS i 5 e
S ol £ 3 683l IV s 5 L OIS S 5s bbby B8ta Julse 53 5 gz pe (SLacslis ) anlllas cpl Sa sl s Jule

A58 S5 VWAVLAA e Jle s Jle VYBA s &als 53 (8L (6,800 UM O3 5 b e 5 550 VYA (oS s 5 Enss ool 55t gy b
S5 5 gn O ge3l ol b ) Say (sl pl A ploil (glalm pair B3l §ndas il IV 5k 03,8 53 5 e bda o poty W2y IS Lo 83 (5,8 s
OLer 5 (Sobe) (ol (015 bl IS e samee b (ldb - by (U5 5 VAAA  ODIen 5 (J58) Can 5 (o2l 05315 (Y1) el (el
A el 00 (g ylalne Ch”'); Y¥ises SPSS i3l 5 U s o 05030 3l eslaal b Laesls ot g4y 3o . dd odaecw (Y0 Y

(ot g (6 gl IS 3 (5 5208 285 8 pad BT 09y 08258 0 5T aepliin s (85 (5,80 UM L OS5 05 5148 0l LS s sy
Lyl (p=1/0 0 Y) 2l ST glaalis dlasl 5B ys amen 5 (D<) 2l obey oUls s ol ohewe (olas kg, (Sl (Sl s ,w
(p</0 V) Ble3 S b o s ST 3 s 2 (650L 4 b o S D (512 1y (5 s 3L 3 (5 labins by 5y (6800 UV L 65 S0 58
5ol Bloday 05,5 55 5l ol S e H(p=1/t 0 Y) Llessey sole 055805 S U anlio s CadSs ol 0350k 30 3 1) (gl Cdlins (G)lslins ysbas
AP/ V) Bl KdSo b slsbinn sl plidb b 5 olab Jaily; ( olad e ST 5 ST Ol

ol ek olabo ol U5 BEA el e aled 53 5Ly £ 51 683k IV L 0TS eols LA sy ol s pSams

TR0 G- CIEN U WS S CW U S S0 U P T Y ER [ VY PR (3

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMallo ¥/+ 651 1 —lisl gz oo 45 ol 31T o sins b allis S0 ol 91506 oladlae aloes (A Y¥A0 © el b giioms 5LiS] G
4-&5@)_9} 13 padend () b ) sbay (ol 8ol 4 ol gl Do bl allie ol 5o edd piie 3l g0 45T das oo o)l Lol 4 &S ol ol iz

\


file:///C:/maryam/Downloads/arjmannia@ut.ac.ir
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.159.8
https://jdisabilstud.org/article-1-1783-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.159.8 ]

L IS I (sl Sl dny iy ol olad (sla bl el
U5 o3 Jele 0 cdls aegazes VSl o Jule oS
RRCANRCIV WA V-3 S P f‘ngLwrMeé 23,5 jaseia olab
P SIS J})KL;JQV.:...J:J A(8) "l e 42 Gl
o b fle 5 clas dex)l s uB baw Jlas
5 by wlad LUlp LM olas s oUls oYV alas
bad DUl Aa 55 ege sladale 7 o sla oIS
O 2 35750 GGl Ol )3 sy oo e (V) disr
SAPE ssba ole cota ol ( olas Gla SUIs Jolge 3,005
oMeas s ol 3 Al cod |y oLl SUIs le coale
5 JBs YHY e sl 3l S s el it ol Sl eSS
Sl A by OLer 5 JBs (M) 3,50 b OlSen
L as e IS (gl mes o 53 gl L dilesls &1, olas Sbl s
L=l A 5 S — 9005 g 1l ) peate Ldb (UL
OB ki sl S953 5 15 (2bad Lalsy «ssm — 500
slad 5 eldl o olad Ly, b o oK calies glacand
p> dn s o 53 B 53 ol e d3le Lapl BB 585
g o 0ala Ul 5 oS Jols LT LT alul a5 |y CJSS
€S S JSaab Sler Jas cp) el XS0 plae o )
i ol Ol bl a5 ol Gy
Jole o sl Ss dad 5 1) Shsl e w5 s Sl
o Jole bpo s dad ol plad il 5 lupas
5 by olas Uls el 5 s bl m g AiD s |y Lab
SRl (A B b G Bl 0 1) s b Ul
SebF s ol bls Sle sl olse b Juls cota
5 dbg auaid 55 Lol (Sl Jous b olan 333 il

el 0l S5 Jgd 50 0K

4ndde \

Gk oS ol Jpsicnas SN S S 6,80k IS
O daseie (ols) Ml bl aseis slaaly fnezey
gl s Fr b el Ol slaoles plil 55 Sl5L
ol paed perays (V) Sl S8 1wl el 35 sl
$lp oddoslul el GLSDL 5 blps o wus (IS
s I e Gl B Bl adeis slaylpl ( olubs
o) (1)l ks 318 S5l g 5 coddanlas Al
Lo 3 PEY oy cilides (5l 5287 53 eddelosl Slallas & Ly SWl
(YY) 25 0 03 e

Nl 5 olad SUls ey 5o 39 g0 Aagh Olosl )y
Sl obls ol blas 55 o8 el o SIS (Bl 6550
le e opl 4 oS Ls Oliiows ax gy aabl> oo oL
V&t Sin o 3 ledes Sisu (IS Ol @3 tlesls
53 Ol g b S, s Glacs i 35sb &l e
ol ed ey Sloil ax b il o Tads olad Ulg Cou
3 Slstnail 5 i x5 g oS el OF s (3L 4> bl
Olasls Il g il adly Jsd ol icals dan 5,0
Sl oo ) plad SUle &e) 5o 39250 SAGEI S 340 5 odes
Yiebad oUls ca,s Y Dl el wjle S Lls o S da
tlaadiga ) MSPL Y ¢ pldd — ol U1 (slaede ) sluss
Lgd o by o banaddga s onl 51 Sopp ol 4 oS olaosail ¥
el 358 0 S Gl U1 & Plab_ b LIS (F)
3 LS 53 340 6LACJ19 31 lsns b Sledbl (ol
S8 Al Yoo Slas Jool> &6 ,85 (5l - lab slaalids
(2lad DUls Jele jbale (0) 258 0 C\f'cm RGOV &0
S i gs b syl 53 0 pSE VA das Lyl 1 sladUas

s Ul Jelge Caypms ) Jode

B o ghoanb
i 55 e 3 b Sas
O,
S@Ldjc.))‘\lJﬂj@@d“(s)b)é&55‘4{&%&}@‘&)}&@&?&}&5))Aoﬁtfﬁ»&}wd:vtd}:r o
. . P uiw‘_gﬁ.lgs_ﬁUax\
,(9)@\5&2(..@@@%5@):4{)&”
4 SN TS o) S e 3 I3 AT 050 oy (28 Gl 5 o s U5 :
. . ; (et S £33 =Ll
(7);;“\5@(.“\30%&}
ge ol el asles 5 JISEN 03 Sy g g g 5 Lasled b JISCE) Ao e Sl 5 e
S e
(5) el 3L b S8 LS dhasml el pees 5 Jals T
(8) ol [Kos ol LS5 a4 olad gla S puas JUsl 5 g, U1 Sz L
# P J—....
(5) ol a3 JUI G i G bl sl B sy 5o 551 (6,80 b Ll e
(V) s b 8 53 osline slajlladar 51e 5SS all 05 8 pad 5333 UlS whad Jbegr 590 =]
(\\).\)‘:c‘)LfQ\gSf&ALSLAgSfu3)L):JJ5CJ)LAEQL£}:Q;‘JL&6L&L;3U}S JLA)b;jLsA.BL;’)U}S
&ALQ.A:)AJmalabAf‘-%z-.a)zJﬁu)ué.bﬁdﬁ)ubfjudﬁwu}luwdf&f@[fw g;j):-;_l:v};v

VY el

J.Lf;:“‘

6, Perceptual speed

7. Spatial orientation

8, Dynamic spatial abilities
9, Spatial temporal

10 Environmental abilities

1, Neurodevelopmental disorders
2, Visualization

3, Spatial relation

4. Closure speed

5, Flexibility of closure
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