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 مشكلة الدراسة: 

(Keong, Pang, Eng, & Keong, 2016)

(Dirks, Spyer, VanLieshout, & De 

Sonneville, 2008)

(Desoete, Roeyers, & De Clerq, 

2004) 



 

. 

 

 

(Toll, Van der Ven, Kroesbergen, & Van Luit, 2011) 

Specific Learning Disabilities 

(Dehaene, Molko, Cohen, & Wilson, 2004)

Executive Dysfunctions

(Liu, Cheung, Chung, Mcbride, 

Lam, & Li, 2020; Toll, et al., 2011; Zhang, 2016)

Executive Functions

(Gilbert & Burgess, 2008; Miyake, 

Friedman, Emerson, Witzki, Howerter, & Wager, 2000; Van der Sluis, De 

Jong, & Van der Leij, 2007; Zamarian et al., 2006)

(Farran, & Dong, 2014; St Clair-Thompson & Gathercole, 2006; 

Filipe, Castro, & Limpo, 2020; Tominey & McClelland, 2011

(LeFevre 

et al., 2010; Purpura, Hume, Sims, & Lonigan, 2011; Purpura, Schmitt, & 

Ganley, 2017; Zhang, 2016; Zhang, Koponen, Rasanen, Aunola, Lerkkanen, 

& Nurmi, 2014)

(Collins & Koechlin, 2012; Peters, & De Smedt, 2018)



 

 

  .

 

(Holm, Aunio, Björn, Klenberg, 

Korhonen, & Hannula, 2018; Magalhães, Carneiro, Limpo, & Filipe, 2020; 

Toll, et al., 2011; Wang, Tasi, & Yang, 2012)

(Clark, 

Pritchard, & Woodward, 2010)

(Diamond, 2012; Irwin, 2013; Peralbo-Uzquiano, Fernández-Abella, 

Durán-Bouza, Brenlla-Blanco, & Cotos-Yáñez, 2020)

Scionti, Ramsay, 2015;  (Pawar, 2020;

Cavallero, Zogmaister, & Marzocchi, 2020)



 

. 

 

 

 :الدراسة أهداف

 مصطلحات الدراسة:
 البرنامج التدريبي:



 

 

  .

 

  الوظائف التنفيذية:
Executive Functions 

(Filipe et al., 2020)

 

Cognitive Flexibility 

(Van der Sluis et al., 2007)

(Roid, 2003)(Heaton, 

Chelune, Talley, Kay, & Curtiss, 1993)

Working Memory 

(Miyake, et al., 2000; Van der Sluis, 

et al., 2007)

Response Inhibition 

Toll, et al., 2011

Color-Stroop(Mueller, & Piper, 2014)

(Heaton, et al., 1993)



 

. 

 

 

Planning

(Gioia, Isquith, Guy & Kenworthy, 2000)

Tower of Hanoi

(Humes, Welsh, Retzlaff, & Cookson, 1997; Welsh, & Huizinga, 2001)

Jigsaw Puzzle(Chin, 2009)

 صعوبات تعلم الحساب: 
Math Disabilities

(Salkind, 2008, p. 587)

  طار النظري:الإ



 

 

  .

 

(Dirks, et 

al., 2008)

Perceptual Handicaps 

Brain Injury Minimal Brain Dysfunction

 DyslexiaDevelopmental Aphasia

(U.S. Office of 

Education, 1968, p. 34)



 

. 

 

 

(U.S. Office of Education, 1977)

National Joint Committee on Learning Disabilities

(National Joint Committee on Learning Disabilities, 1988, p. 1)

(American Psychiatric 

Association, 2013)Disorders of 

Reading Disorders of Mathematics

Disorders of written expression Disorder not 

Otherwise Specified (NOS)

Individuals with Disabilities Education Act (ADEA)

(IDEA, 2004)

Dysgraphia 

Dyscalculia

Piaget 

(1952)

Robinson, Menchetti, & Torgesen (2002)

Number sense



 

 

  .

 

Phonological processing

(Robinson, 

et al., 2002)

(Geary, 1996)

Math 

Disabilities

(Keong, et al., 2016)

                                                 
Mathematics DisabilitiesArithmetic Disorder

Dyscalculia



 

. 

 

 

(Desoete, et al., 2004) 

(Ministry of Education, 2011; Pierangelo, & Giuliani, 

2007)

(Ministry of Education, 2011)



 

 

  .

 

 (Geary, 1999; Irwin, 2013;; Reynolds & Fletcher-

Janzen, 2007) 

Functional Magnetic Resonance Imaging 



 

. 

 

 

(FMRI)

Positron Emission Tomography (PET)

Peabody Individual Achievement Test-Revised (PIAT-RNU)

(Markwardt, 1997)Iowa Tests of Basic Skills 

(ITBS) (Hoover, Dunbar, & Frisbie, 2007)

California Achievement Test (Teigs & Clark, 1992)

Woodcock-Johnson IV Tests of (Schrank, Mather, & 

McGrew, 2014)KeyMath-3 Diagnostic 

Assessment(Connolly, 2007)Wide Range 

Achievement-Fifth Edition (WRAT5) (Wilkinson, & Robertson, 2017)

Medication Therapy ApproachBehavioral Therapy 

ApproachNeuropsychological Therapy Approach

(Sicherer, 2020)



 

 

  .

 

(Martin, & Pear 2019; Turkington, & Harris, 

2006)

(Liu, et al., 2020; 

Toll, et al., 2011;

Frontal Lobes 

(McCloskey, Perkins, & Van Divner, 2009, p. 169) 

(Collins & Koechlin, 2012; Lunt et al., 2012)

Oriented Training



 

. 

 

 

(Westermann, Thomas, & Karmiloff‐ Smith, 2010, 

p. 724) 

Executive Functions 

Subcortical and Thalamic Pathways

(Best & 

Miller, 2010; Hughes, Ensor, Wilson, & Graham, 2010; Stuss, & Alexander, 

2000)

(Klenberg, Korkman, & Lahti-Nuuttila, 

2001)



 

 

  .

 

(Anderson, 2002; Gioia, et al., 2000; Jurado & Rosselli, 2007; 

McCloskey, et al., 2009; O’Hearn, Asato, Ordaz, & Luna, 2008; Van der 

Ven, Kroesbergen, Boom, & Leseman, 2012) 

The unitary 

perspective

(Baddeley, 1996; Norman & 

Shallice, 1986)non-unitary perspective

(Banich, 2009; Godefroy, Cabaret, Petit-Chenal, Pruvo & 

Rousseaux, 1999; Friedman & Miyake, 2017)

(de Frias, 

Dixon & Strauss, 2006)(Burgess, 1997)

(Alvarez & Emory, 2006)

Miyake et al. 

(2000)

 (Pawar, 2020)Lampit, Hallock and 

Valenzuela (2014)

 Webb, Loh, Lampit, Bateman and Birney (2018) 



 

. 

 

 

 Pawar (2020)

Pawar (2020)

(Best, Miller, & 

Naglieri, 2011; Fuhs, Nesbitt, Farran, & Dong, 2014; St Clair-Thompson & 

Gathercole, 2006; Thorell, Veleiro, Siu and Mohammadi, 2013)

Best et al. (2011)

(Blair & Razza, 2007; Filipe, et al., 2020; 

Schmitt, McClelland, Tominey, & Acock, 2015; Tominey & McClelland, 

2011)Thorell et al. (2013)

Bull, Espy and Wiebe (2008)

(LeFevre, et al., 

2010; Purpura, et al., 2017)

 (Clark, et al., 2010)

(Pawar, 2020)



 

 

  .

 

(Homer, Plass, Raffaele, Ober, 

& Ali, 2018; Parong, Mayer,Fiorella,MacNamara,Homer,& Plass2017; 

Nouchi et al.,2012) 

(Holm, et al., 2018; Magalhães, et al., 

2020; Toll, et al., 2011; Wang, et al., 2012)

Cognitive Flexibility

Switching Set-shifting

(Van der Sluis 

et al., 2007)

 (Davidson, Amso, Anderson 

& Diamond, 2006) 

(Van der Sluis et al., 2007)

eniad, Malda, Mesman, van (Y

IJzendoorn, & Pieper, 2013)

(Bull, Johnston, & Roy, 

1999; Bull & Scerif, 2001; McLean & Hitch, 1999; Zamarian et al., 2006)

"A-not-B



 

. 

 

 

the Dimensional Change Card Sorting Task

the Multiple Classification Card Sorting Task

the Wisconsin Card Sorting TaskDual-Task test

(McCloskey, et al., 2009)

(Roid, 2003) 

(Heaton et al., 1993)

 

Working memory

(Van der Ven, et al., 2012)

Updating

(Henry, 2012, Miyake, et al., 2000; 

Van der Sluis, et al., 2007)   

      (Baddeley, 2007)

Chunking

Clustering

(

(Andersson, 2008; Bull, Espy, & 

Wiebe, 2008; De Smedt, Janssen, Bouwens, Verschaffel, Boets, & 



 

 

  .

 

Ghesquière, 2009; Kroesbergen, Van Luit, Van Lieshout, Van Loosbroek, & 

Van de Rijt, 2009; Mabbott & Bisanz, 2008; Passolunghi, Mammarella, & 

Altoè, 2008; Passolunghi, Vercelloni, & Schadee, 2007; Schuchardt, 

Maehler, & Hasselhorn, 2008; Vukovic & Siegel, 2010; Welsh, Nix, Blair, 

Bierman, & Nelson, 2010)Raghubar, Barnes, and Hecht 

(2010)

(Van der 

Ven, et al., 2012)

(Jordan, Glutting, & Ramineni, 2010; 

Locuniak & Jordan, 2008; Morgan, Farkas, & Wu, 2009; Stock, Desoete, & 

Roeyers, 2010 Swanson, Jerman, and Zheng 2008)

(Irwin, 

2013) 

(McLean & Hitch, 

1999)(Zamarian et al., 2006)

(Ministry of Education, 2011, 14-15) 

(Roid, 2003)

(Petermann, & Wechsler, 

2014)



 

. 

 

 

Visuo-Spatial Sketchpad

Siegel and Ryan (1989)

Hitch and 

McAuley (1991)

Response 

Inhibition

(Miyake et al., 2000; Toll, et al., 

2011; Van der Sluis et al., 2007)

(Geary, Hoard, Nugent, & Byrd-Craven, 2008)

Barkley (1997) 

Bayliss and Roodenrys (2000)Supervisory 

Attentional SystemInhibitory Control

(Blair & 

Razza, 2007; Bull et al., 1999; Bull & Scerif, 2001; Mazzocco & Kover, 

2007; St Clair-Thompson & Gathercole, 2006)Wang, 

Tasi, & Yang, (2012)



 

 

  .

 

Peng, Sha, and Li, (2013)

Stroop Color and Word Test 

(Golden & Freshwater, 2002)

Number Inhibition

Size Number TaskQuantity Inhibition Task

(Wang et al., 2012)

Stroop Color and Word Test

PEBL2(Mueller, & Piper, 2014)(Heaton, et al., 

1993)

(Burgess, Alderman, Evans, Emslie, & 

Wilson, 1998; Miyake et al., 2000; Van der Sluis et al., 2007)

Planning

(Gioia, et al., 2000)Scholnick, and Friedman (1993) 

Problem RepresentationGoal 

SelectionDecision to PlanStrategy Choice

Strategy ExecutionMonitoring

(Clark, et 

al., 2010)



 

. 

 

 

(Geary, et al., 2008)

Tower of HanoiTower of London

 (Welsh, & 

Huizinga, 2001)

Tower of Hanoi(Humes, et al., 1997; Welsh, & 

Huizinga, 2001)

Jigsaw Puzzle (Chin, 2009)

(Miyake et al., 2000; Toll, et al., 2011)

(Burgess, et al., 1998; Miyake et al., 2000; Van der Sluis et al., 2007)

(Golden & Freshwater, 2002)



 

 

  .

 

 (Davidson, Amso, Anderson & Diamond, 2006) 

 :السابقة الدراسات

 Toll et al. (2011) 

Wang et al. (2012)

graph inhibition

word inhibitionnumber inhibition

Van der Ven et al. (2012)



 

. 

 

 

Holm et al. (2018)

 Magalhães et al. (2020)



 

 

  .

 

Esplin, Berghout Austin, Blevins-Knabe, Neilson, and 

Corwyn, (2020)

Ramsay (2015)



 

. 

 

 

Kirk, Gray, Ellis, Taffe, and Cornish (2017)

Pawar (2020)



 

 

  .

 

Scionti, et al. (2020)

(Magalhães et al., 2020)

(Holm et al., 

2018)

 (Toll et al., 2011; Wang et al., 2012)

(Magalhães et al. 2020)

(Toll et al.; 2011; 

Van der Ven et al. 2012)

(Kirk, et al., 2017)

(Pawar, 2020)(Ramsay, 2015)Scionti, et 

al. (2020)



 

. 

 

 

 المنهج والإجراءات:
 Quasi Experimental Method

 عينة الدراسة:

 



 

 

  .

 

 

 أدوات الدراسة:

 



 

. 

 

 

cut-off point  

≥

≤

 

Stanford-Binet Intelligence Scales, 

Fifth Edition (SB5)Roid (2003)

 Fluid Reasoning 

KnowledgeQuantitative Reasoning 

Visual-Spatial ProcessingWorking Memory (Roid, 2003)

                                                 
 

 



 

 

  .

 

 

Behavior Rating Inventory of Executive 

Function (BRIEF)Gioia, et al. (2000)

(Thorell, & Nyberg, 2008)(BRIEF- 

Parent form)(BRIEF-Teacher form)

InhibitInitiateShiftPlanning

Working MemoryEmotional Control

Organization of Materials

(Gioia et al., 2000)

(Gioia et al., 2000; Zarrabi, 



 

. 

 

 

Shahrivar, Doost, Khademi, & Nejad, 2015)

test–retest reliability

(Gioia et al., 2000; Zarrabi et al., 2015)

Convergent validity 

(Gioia et al., 2000)Divergent 

validity(Gioia et al., 2000)

(Gioia et al., 2000)

(Esplin, et al., 2020; Kirk, et al., 2017)

 (Holm, et al., 2018; 

Magalhães, et al., 2020; Wang, Tasi, & Yang, 2012)

                                                 



 

 

  .

 

 (: نسب الاتفاق بين المحكمين لعبارات مقياس الوظائف التنفيذية3جدول )

                                                 



 

. 

 

 

Corrected Item-Total 

Correlation

≥

(Gioia et al., 2000)

≥≥

≥

≥

≥

Quick Neurological 

Screening Test, 3rd Edition, Revised (QNST-3R)Mutti, 

Martin, Sterling, and Spaulding, (2017, 1998)



 

 

  .

 

Hand skill

Figure recognition and production

Palm form recognitionEye tracking

Sound PatternsFinger to Nose

thumb and finger circleHand and cheek 

stimulationrapidly reversing repetitive hand 

movementsarm and leg extensiontandem 

walk stand on one leg skipping

 left-right discrimination 

behavioral irregularities

 



 

. 

 

 

    

   

(Holm, et al., 

2018; Magalhães, et al., 2020; Toll, et al., 2011; Wang, et al., 2012)

(Roid, 2003) (Heaton et al., 

1993)

(Chin, 2009; Humes, et al., 1997; Welsh, & 

Huizinga, 2001)

(Heaton et al., 1993; Mueller, & Piper, 2014) 

(Burgess, et al., 1998; Miyake et al., 2000; Van der Sluis et al., 2007)

 (Davidson, et al., 2006) 

(Diamond, 2012; Peralbo-Uzquiano, Fernández-Abella, Durán-Bouza, 

Scionti, Ramsay, 2015;  Pawar, 2020;Yáñez, 2020; -Blanco, & Cotos-Brenlla

Cavallero, Zogmaister, & Marzocchi, 2020)



 

 

  .

 

 

                                                 



 

. 

 

 

 (: مخطط جلسات البرنامج التدريبي4جدول )

 

 

 

 

 

 

 

 

 

 

 إجراءات الدراسة:
 



 

 

  .

 

 



 

. 

 

 

 

 خامسا التحليلات الإحصائية:

eta squared

(Burns, 2000)Burns (2000)



 

 

  .

 

(Version 26)SPSS(IBM Corp. 2019)

) d

dd)≥

  

 نتائج الدراسة ومناقشتها:

 الفرض الأول:

 



 

. 

 

 

Cohen's d

 

 



 

 

  .

 

(Clark, et al., 2010)

(Lezak, 

Howieson, Loring, Hannay, & Fischer, 2004; Magalhães, et al., 2020)

(Geary, et al., 2008)

(Gioia, et al., 2000)



 

. 

 

 

 

(Passolunghi, & Siegel, 2001)



 

 

  .

 

(Engle, Cantor, & Carullo, 1992; Swanson, 1994)

(Cornoldi 

& Vecchi, 2000)



 

. 

 

 

(Bull, et al., 1999; Bull & Scerif, 2001; McLean & Hitch, 1999; 

Zamarian et al., 2006)

Dual-task performance(Bull & Scerif, 2001)

(Bull et al., 1999; Wang, et al., 2012) 

(Miyake & Shah, 1999)

Engle (2002) 



 

 

  .

 

Davidson et 

al. (2006)

 



 

. 

 

 

 الخلاصة والتضمينات:



 

 

  .

 

Wang (2012, p.1461)

Word InhibitionStroop Task

Number InhibitionGraph Inhibition

Wang (2012)

 

(Westermann, et al., 2010, p. 724)



 

. 

 

 

(Miyake et al., 2000; Toll, et al., 2011)

(Burgess, et 

al., 1998; Miyake et al., 2000; Van der Sluis et al., 2007)

(Golden & 

Freshwater, 2002)

 (Davidson, et al., 2006) 

Cornoldi and Vecchi (2000)
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Abstract 

 Some students suffer from math disabilities. The percentage in the Arab 

environment is estimated to be no less than (12%), and the Executive 

Dysfunctions are responsible for this problem. The current study aimed to 

investigate the effectiveness of a training program based on executive functions 

to reduce math disabilities among primary school students. (24 students) divided 

into two sub Groups (experimental group and control group) with an age (M= 

10.55 years) and (SD= 0.40). were diagnosed as math disabilities, by 

administered Achievement Exam in math, Stanford-Binet Intelligence Scales, 

Fifth Edition (SB5), Behavior Rating Inventory of Executive Function, and Quick 

Neurological Screening Test. The training program (42 sessions) was 

administered to the experimental group without the control for three months. The 

Achievement Exam was administered again to each of the experimental and 

control groups (post treatment). after a month The Achievement Exam was 

administered a third time to the experimental group (follow up treatment). The 

results showed that there are statistically significant differences between the 

mean scores of the experimental group (18.75) and the control group (15.50) for 

the post treatment in the Achievement Exam towered of the experimental group, 

t(22)=4.77, p< 0.001. There are no statistically significant differences between 

the mean scores of the post treatment (18.75) and the follow up treatment (19.75), 

t(11)=1.97, p=0.07 in the Achievement Exam of the experimental group. The 

study found the effectiveness of the training program based on some executive 

functions in reducing math disabilities and improving achievement for 

elementary school students. The study concluded with some implications and 

suggested relevant research. 

Keywords: Training program-math disabilities-executive functions-working memory- planning-

cognitive flexibility-Response Inhibition 


