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Abstract

Objectives: The aim of this study was to examine
the effects of cognitive games (games based on
executive functioning) on the attention and
response inhibition of students with dyscalculia.
Method: This study used the pretest-posttest quasi-
experimental design with a control group. In this
study, 20 students with dyscalculia selected through
purposive sampling were randomly divided into
control and experimental groups (n=10 each). The
experimental group participated in twelve 60-
minute sessions of cognitive games for six weeks.
The omission error and commission error sub-
scales of the Test of Variables of Attention
(TOVA) were utilized to evaluate attention and
response inhibition performance, respectively. Data
were analyzed by MANCOVA. Results: The
analysis of the data revealed a significant difference
in results between the experimental group and the
control group following intervention. Conclusion:
Cognitive games improve the attention and
response inhibition performance of students with
dyscalculia.
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. Dyscalculia

. Working Memory (WM)
. Comorbidity

. Attention

. Visual selective attention
. Attentional switching

. Sustained attention

. Divided auditory attention
. Respons inhibition

10. Box’s M

11. Wilks’ Lambda

12. Hotelling’s Trace

13. Roy’s Largest Root

14. Pillai’s Trace

O©Co~NoOOh~,WNBE

&L
sl oy OVAY) .z coobld 5 cp o gartd g diniaz )
Jed dhdls o Slee 5 « L aladls o ldle
~ode (Sl 3 slo gy dolilas gl il

AP0 (V) iy

(s poliiply, deldas (VYAY) gl 5 vp i nal
DY-FY «(VHF

2@l (VYAY) g bl ez olid g e w « I wp s ool
2 EFLaoly 9%, bl - sassel slasik (b
itz Cayi 5 e 55Ol By OYES] s
YE-FA OV VA

28 el oS a8 IOl slo L (VTR ) L 8]

2l oy T e (Sleay g ol ey e (Sl
DS ol o lgime pulai 5 So5edsSolug )i slagis,
TN-F VN S0l slo il . 5,

[\

GG pl i g abads jady gl o onilsS Loyl
g gl 6505k o Shes 5l (VL haw ol 1
3 ol )0 48wl plxil oo (6,500 lagsl
3,90 2zl o, Sl ace I B osg ol
KK IR 40

5 585 w95 e Sy g (Vrot) ee
Dals (yLis 293 sl egsy 5o 5 (VoY) (599,65
0 g gl sylol g spyaeliy o JSees oS
Ay sl jbay (5L Job o ol sles S
O O V] T L N CL g
el gty ol A3l

Gl s leys slaane; o Slllae az 5
shls GBosS o zwl )bl 5 axg o Slas
Loy yo i8S Sjgo (b, gpSol P
S 8bee Gl p GEld sl il (o) 2
Pzl ghls (asS jo Zul ylosl 5 axgs
el 00 plonl (Lt (2L RSOk

Siegi (! 5l Jol goaidl slow (ol plo
St 30 U5 5 Gialejl 09,8 55 s ols yltd a5
Ol 3529 (g lolme Cgley Fuly (silo5l g Azl
sl Al oS 85 axmi ez Ol
3 Tl Il g azgs o Sles dgge o SSL
o8l g el ie L2k, Pl gl s
s SIgb ploys yo zuly G)losl 5 azgs o,Sles
Gl 2l Sl Slgl ohsa gpSob
Ll (55950

shal o gy ol (Sloj Cosgazme s 4
e A e ol S el alblae o
B R T ]
oLl s 2 asT 5 (6 25T 10955 iy lS
Gl o )S oo axzlie S e K00 Sloys &by
223 oo ol | Al paesd a8 (Zudgio
Jelodgas ;25 o Sogesl o8 slaxi s 4y (pizmen
iz il alizre gl ysie wlol p bools
Olysar (pally Dileaxi mhaw 5 Pl ol



=0V ) oyl ypaims Jlo o sylitin] 5155355 dolilai

O el 9 ez i Slbosa e g iselge v onSle Wl nile

Jlos 3 (B80S (23Lilyjmas sl Sy duslia (VYAY)

G sole 5 (Jord [y emas 6 2T0k sla Syt b

(DA o Jlan] (5045 das o Liogsy dolidasd . ylivss )|

A-VA
otu sl (WYAY) iy g ez el wg Lo Slye ol (saue

5 a2y ()5 Al vee » BLL bl sl

dolilad ADHD & e 5355 0 mlid (6 pducllasi]

AN Sl 5555

30 655y plomad! &uslie .(VYAY) | csoblpmtisgnge g ol o e
O35S 5 olas ;5 (ol )l (ol )b o Sls3lo L L ssS
A=A (B ‘d}:—ﬁ’[j L;Z‘b‘;//}}’b‘ Ao LgoLc

2 OTAN) o wgogemme g wp i Slouy v (seS 50

9 &b 6k @l slo S (SEls 3l JlSle

(i 4z g (a5 SlsPlsl jlrs (oS (o)l dldl>

MVO-AA € w5l (slo, iyl dolilas

al>) b Kipok, dodE (Yo o¥) o «Sgolo g 0 (LI

(Ol OYAY) (58 (ol g s (2d) oz 5 (g

MVOCN LA RS

SSE 0T T LSl S g o) o idulas o)y omnd oS (S

OB )8, slaailis 2alS p jemeS3sS 5,5k 3k

“0lsy e sl Ao (SBS 938 faz g ol b DL

YOO (P, b ol
ez wdlide Aoz g (Yo o) al iz (pedlS 5 o 0 olaYle

O soge eopall e wdly oobile wadle (s plo

5O ey Lhisel g sMedde (Sliiiul Gligel il

)

American  psychiatric  association.  (2013).
Diagnostic and statistical manual of mental
disorders DSM-5.

Baddeley, A. D. (2007). Working Memory,
Thought, and action. Oxford University Press.
Barkley, R. A. (1997). Behavioral inhibition,
sustained attention, and executive functions:
Constructing a unifying theory of ADHD.

Psychological Bulletin, 121, 65-94.

Blair, C., Zelazo, D & Greenberg, M. (2005). The
measurement of Executive Functions in Early
childhood. J. Developmental neuropsychology,
28(2): 561-571.

Bottge BA, Heinrichs M, Chan SY. Serlin RC.
(2001). Anchoring Adolescents Understanding
of Math Concepts Rich Problem-Solving
Environments. Remedial and Special. (22). 299-
314.

Coppelletti, M, lee, HL, Freeman, E, Price, C.
(2010). The role of right and left practical lobes

in the conceptual processing of numbers.
Cognitive Neuroscience. 22(2)- 331-346.

\l4

olay 3 LOYAY) 2 (selge 5 op «Spiamy wib el
R T T R
08 oRg Ao ety BL SLSh, o PEBT les S
NAYY (A o iti] (555 Ao

Gllio oy OTR) o (IS 5 e bl v byl
@ole 5 5ol s 4 Mie Gligal il 5o (5l 4255
SY-00 (Y - ¢l ilpi alls V-4

slataly dadfipuni o (Vere) Koyl (Sajols, (o
5 5555 Lo jhemms daz 5 oy (sl DS (5 )bo] 5 pariti
ople el i) 4s OVYAY) Gl uols)

wsiytolin JYkiao] il los, SIS delio (VYAV) o il
PES G50 5 b Olisel il o o)l sl 5 a0 lojlo
oStils ) ol S Aebphly s shde o b,
(S pole g (el saSails ( oLbLL asdle

5 oaiis slois, ol sl P! OYAY) o lisls
Lo DLl o s (1 ool (80 (oli ) (5p9 050

cole SIde (oontlpl oz 5 (Ve e) ) 89S o gl
OYAY) e Gy b (BT eVl (gield oo
shlesl ol ol 5 G025 0l ol
Alsg

OIS e ple 5 (o lii Ol 4o G g, (VTAR) g Yo
NSRS

ol daz i 0ps cslojla b l0s5 woliS o, (Yo o)) s g

s ST g5 OTAR) Bl Blaass 5 Hhdasel

OYA) eyl ey g pl (SIS aulsls «gl o Sl
5 olaiddle slg> dax 5 Gllos 5 (U055 o Jlojocslis
iy oljlal ol s . 23 e

docas (AYAY) p 639> g cp o >g) «b wli)] wg (Slas,
WOl s Ll plales Sy (Ll S50 (S S S
gl lge @ie g i slas JS 8 lel ool Laa]

sl g e ol o o sedle cz wslide @ ( SlagS Slalu
dadl> bigal slaill) &by cisu 51OV YAY) L ( SluasS
2y S sl s !l sl s
VA=Y A O V)X gl pole Slii

Ol SOl opg slo b, b .(VYAR) g (5 ,0b ep o Bl i
Obbel 525

o508 Liigel g (lisly, (OYAR) L iy g ap LS g5t
0015y 5005 10yl o5 S/

Aoy OYAD) L guile 5 ap «BLaS b o6 yml w8 lxlo
sgeeS sloailis pals 5 ol sleo,S 15 isgel SowelisS
e @bl 855 ey Oliseltils o bt 5 4y
OY-0A OV Y o 5L pale (sloo;b dlzo . lgiol

2 Jd dadl> gl ise 3LOYAY) e ( LLBT 5 o (sule
dlzeo . 20l 6 ,50L Slb L 50eS Jazs o Slas Sgun
MNVY (N F ol wiliissly,



e 5058 el 5,105 5 dg 0, S hoe yy pi5lid slosil i 5, San 5 Livias,] 5T e

Du Paul, G. J., Mc Goey, K. E., Eckert, T. L. &
Van Brakle, J. (2001). Preschool children with
attention-deficit/ hyperactivity disorder:
Impairments in behavioral, social, and school
functioning. Journal of the American Academy
of Child and Adolescent Psychiatry, 40(5), 508-
515.

Gartland, D., & Strosmender. R. (2007). Learning
disabilities and young children identification
and intervention. Learning Disability Quarterly,
30 (1), 63-72.

Geary DC. (2005). Role of cognitive theory in the
study of learning disability in mathematics.
Journal of Learning Disabilities. 38(4): 305-
307.

Harris, K. R. (1988). Cognitive — behavior
modification: Application with exceptional
students. Effective Instructional Strategies for
Exceptional Children (pp.216-242).

Hartman, J. & Hunfalvay, T. (2002). Effect of
attentional focus of learning the basic cust for
fly fishing. Journal of Motor Behavior. 200(20),
95-123.

Hauser,Tobias. U, Rotzer, Stephanie, Grabner,
Roland H, Mérillat, Susan, andJancke, Lutz.
(2013). Enhancing performance in numerical
magnitude processing and mental arithmetic
using transcranial Direct Current Stimulation
(tDCS). Human neuroscience 7: 244.

Korkman M, Pesonen, AE. (1994). A comparison
of neuropsychological test profiles of children
with attention deficit-hyperactivity disorder
and/or learning disorder. Learning disability.
(27). 383-392.

Landreth, G. L., Ray. D. C. & Brathon, S. C, (2009)
Play therapy in elementary schools, Psychology
in the schools, 46(3), 281-289.

Moor, D.T. (2000). Eye exercises to increase
attention and reduse impulsivity. Retrieved from
the world wide web: http://www.altavista.com

Nigg, J. T. (2006). What causes ADHD?
Understanding what Goes wrong and why. New
York: The Guilford press.

Panksepp, J., Burgdorf, J., Cortney, T., & Gordon,
V. (2003). Modeling ADHD-type arousal with
unilateral frontal cortex damage in rest and
beneficial effect of play therapy. Journal of
brain and cognition, 52, 97-105.

Robinson, J. Z. (2003). Fifth grade students as
emotional helpers with kindergarten children,
using play therapy procedures and skills
(doctoral dissertation university of north texas,
2001).

Rousselle L, Noel MP. (2007) Basic numerical
skills in children with mathematics learning
disabilities: A comparison of symbolic vs non-
symbolic number magnitude
processing.Cognition, 102 (3): 361-395.

VY

Seidman LJ. (2006). Neuropsychological
functioning  Archive of SID in people with
ADHD across the lifespan. Clinical Psychology
Review, 26(7), 466-485.

Shalev, R. S., Gross- Tsur, V.,
Developmental Dyscalculia.
neuropsychology. 25(4) 337-342.

Sterr, A. M. (2004). Attention performance in
young adults with learning disabilities. Learning
and Individual Differences, 14(3), 125-133.

Swanson, H. L., & Jerman, O. (2006). Math
disabilities: A selective meta-analysis of the
literature. Review of Educational Research,
76(2), 249-274.

Swanson, HL, Siegel, L. (2001). Elaborating on
working memory and Learning disabilities.
Issues in Education. 7 (1). 107-129.

Van der sluis, s. de jenge, p. F. & Van der leij, A.
(2004). Inhibition and shifting in children
withlearning deficits in arithmetic reading. J
ofExperimental Child Psychology 87: 239- 266.

Witt, M. (2011). School based working memory
training: Preliminary finding of improvement in
children’s mathematical performance. Advance
in Cognitive Psychology, 7(2), 7-15.

(2001).
Pediatric


http://www.ncbi.nlm.nih.gov/pubmed/?term=Hauser%20TU%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rotzer%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grabner%20RH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%26%23x000e9%3Brillat%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=J%26%23x000e4%3Bncke%20L%5Bauth%5D
http://www.altavista.com/




