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Abstract

Background & Objectives: Attention—Deficit/Hyperactivity Disorder (ADHD) is defined as a pattern of severe persistent problems, such as
difficulty sustaining attention, hyperactivity, and impulsive behavior, associated with a greater frequency of developmental disorders, compared
to Typically—Developing (TD) children. This disorder is described as a persistent pattern of attentional deficits or impulsive and active behaviors.
ADHD is a multifactorial condition with an unrecognized exact etiology. Failure to pay attention to the diagnosis and treatment of this disorder,
i.e., increasing, will lead to numerous adjustment, educational, and behavioral problems, aggression, etc., in adulthood. Perceptual-Motor games
can play a stimulating role on the nervous system and increase motor skills in children. Motor mastery is referred to physical skills, resulting
from the performance of a skill of choice that can affect physical activity. Motor skills are critical in children. This is because they are a
prerequisite for participation in social activities, such as group play and sports; thus, they influence their self—esteem and social wellbeing.
Additionally, promoting participation in routine childhood activities, such as sports participation, leisure activities, writing, and daily living
activities, like tie shoelaces plays an essential role in the development of the child's self—concept. Some studies suggested that motor skills in
children with ADHD are also poorer, compared to their TD peers. Therefore, these children have difficulty understanding, processing, and using
sensory information. In other words, there is a relationship between ADHD and different aspects of motor skills (fine motor skills, coarse motor
skills). ADHD is defined as a pattern of severe attention deficit and hyperactivity or continuous neglect with more repetition than children with
the same growth rate. The present study aimed to determine the effects of cognitive—motor skills learning training on motor skills and the
symptoms of ADHD.

Methods: This was a quasi—experimental study with pretest—posttest and a control group design. The statistical population of this study included
all children of preschool centers of Tehran Province, Iran. Of them, 90 subjects were purposively selected and randomly assigned to the
experimental and control groups. The necessary data were obtained using the Brauninx—Oseretsky Motion Excellence Scale short—form (1978),
and the Conners—Wald Formula Child Behavioral Scale (Ritman et al., 1998). Data analysis was performed using Analysis of Covariance
(ANCOVA) by SPSS. The significance level was set at 0.05.

Results: The obtained findings suggested that the cognitive—motor learning program improved motor skills (p<0.001) and resulted in the
reduction of total ADHD symptoms (p<0.001) in the examined children.

Conclusion: The obtained data indicated that perceptual-motor games training is beneficial for improving social adjustment and motor skills,
and reducing the total ADHD symptoms scores. Thus, this method can be implemented for the empowerment of children with ADHD.
Keywords: Attention—Deficit/Hyperactivity Disorder (ADHD), Perceptual movement games, Motorcycle exercise, Social adjustment.
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1 Bruininks— Oseretsky Test of motor Proficiency (BOTMP)
2, Pediatric Version of Clinical Test for Sensory (P-CTSIB)
3, Sensory Organization Test (SOT)
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1. Neurotrophic
2. Insulin-like Growth Factor (IGF1)
3. Brain Derived Neurotrophic Factor (BDNF)


http://dx.doi.org/10.29252/mejds.0.0.151
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.160.9
https://www.jdisabilstud.org/article-1-1861-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-16 ]

[ DOR: 20.1001.1.23222840.1399.0.0.160.9 ]

[ DOI: 10.29252/mejds.0.0.151 ]

05,5 2 Sk ol Sl e pgeen el Olidos 5 pske
il UL«JLQ‘J@S ub«\;b&kﬁaduzuiﬁ;‘fMAﬁw&w

SrSenss 0
S0 oy S Sl G sl b S e Ol

mlodd 3Llo WY L s oL el s S e ol
Dl Gl 2old) Sl abdlemsn bt 4w gl lply b 2SO e

el Ul B8 el ol slagil ihsel 51 &S sl slgln Ol e el sk

Bl o5 Ll I3 L 0858 (Hlakadl 55 5 5 s g S, S 1ol

51 542y Ll s sLas xS s edle! OB 33 S o3l L2855 far 5

Ll Sis f

558 colg L S b b it ol 5o a8 sl 3l pelad
Db o158

by V

OBASES i Sl asbicols, 5 S Ll

dly oDl 51T ol (6 187> Wy 2sbOLL 31 ad S i -l

References

1.

de Sousa AMM, de Franca Barros J, de Sousa Neto BM. Postural control in children with typical development
and children with profound hearing loss. Int J Gen Med. 2012;5:433-9. doi: 10.2147/ijgm.s28693

2. Cantone M, Catalano MA, Lanza G, La Delfa G, Ferri R, Pennisi M, et al. Motor and perceptual recovery in
adult patients with mild intellectual disability. Neural Plast. 2018;2018:3273246. doi: 10.1155/2018/3273246

3. Van Capelle A, Broderick CR, van Doorn N, E Ward R, Parmenter BJ. Interventions to improve fundamental
motor skills in pre-school aged children: A systematic review and meta-analysis. J Sci Med Sport.
2017;20(7):658-66. doi: 10.1016/j.jsams.2016.11.008

4. Fox O, Karni A, Adi-Japha E. The consolidation of a motor skill in young adults with ADHD: Shorter practice
can be better. Res Dev Disabil. 2016;51-52:135-44. doi: 10.1016/j.ridd.2016.01.014

5. Fedewa AL, Ahn S. The effects of physical activity and physical fitness on children’s achievement and cognitive
outcomes: a meta-analysis. Res Q Exerc Sport. 2011;82(3):521-35. doi: 10.1080/02701367.2011.10599785

6. Cameron CE, Brock LL, Murrah WM, Bell LH, Worzalla SL, Grissmer D, et al. Fine motor skills and executive
function both contribute to kindergarten achievement. Child Dev. 2012;83(4):1229-44. doi: 10.1111/j.1467-
8624.2012.01768.x

7. Yilmaz I, Yanarda M, Birkan B, Bumin G. Effects of swimming training on physical fitness and water orientation
in autism. Pediatr Int. 2004;46(5):624—6. doi: 10.1111/j.1442-200x.2004.01938.x

8. Loprinzi PD, Cardinal BJ, Loprinzi KL, Lee H. Benefits and environmental determinants of physical activity in
children and adolescents. Obes Facts. 2012;5(4):597—610. doi: 10.1159/000342684

9. Reilly CJ. Attention deficit hyperactivity disorder (ADHD) in childhood epilepsy. Res Dev Disabil.
2011;32(3):883-93. doi: 10.1016/j.ridd.2011.01.019

10. Jonsson U, Alaie I, Lofgren Wilteus A, Zander E, Marschik PB, Coghill D, et al. Annual Research Review:
Quality of life and childhood mental and behavioural disorders - a critical review of the research. J Child Psychol
Psychiatry. 2017;58(4):439—69. doi: 10.1111/jcpp.12645

11. Thorell LB, Sjéwall D, Diamatopoulou S, Rydell A-M, Bohlin G. Emotional functioning, ADHD symptoms,
and peer problems: A longitudinal investigation of children age 6-9.5 years. Infant and Child Development.
2017;26(4):e2008. doi: 10.1002/icd.2008

12. Wong TPS, Leung EYW, Poon CYC, Leung CYF, Lau BPH. Balance performance in children with unilateral
and bilateral severe-to-profound-grade hearing impairment. Hong Kong Physiotherapy Journal. 2013;31(2):81—
7. doi: 10.1016/j.hkpj.2013.07.001

13. Barnett LM, van Beurden E, Morgan PJ, Brooks LO, Beard JR. Childhood motor skill proficiency as a predictor
of adolescent physical activity. J Adolesc Health. 2009;44(3):252-9. doi: 10.1016/j.jadohealth.2008.07.004

14. Cairney J, Dudley D, Kwan M, Bulten R, Kriellaars D. Physical literacy, physical activity and health: toward an
evidence-informed conceptual model. Sports Med. 2019;49(3):371-83. doi: 10.1007/s40279-019-01063-3

15.

Pan C-Y, Chang Y-K, Tsai C-L, Chu C-H, Cheng Y-W, Sung M-C. Effects of physical activity intervention on
motor proficiency and physical fitness in children with ADHD: an exploratory study. J Atten Disord.
2017;21(9):783-95. doi: 10.1177/1087054714533192



https://doi.org/10.2147/ijgm.s28693
https://doi.org/10.1155/2018/3273246
https://doi.org/10.1016/j.jsams.2016.11.008
https://doi.org/10.1016/j.ridd.2016.01.014
https://doi.org/10.1080/02701367.2011.10599785
https://doi.org/10.1111/j.1467-8624.2012.01768.x
https://doi.org/10.1111/j.1467-8624.2012.01768.x
https://doi.org/10.1111/j.1442-200x.2004.01938.x
https://doi.org/10.1159/000342684
https://doi.org/10.1016/j.ridd.2011.01.019
https://doi.org/10.1111/jcpp.12645
https://doi.org/10.1002/icd.2008
https://doi.org/10.1016/j.hkpj.2013.07.001
https://doi.org/10.1016/j.jadohealth.2008.07.004
https://doi.org/10.1007/s40279-019-01063-3
https://doi.org/10.1177/1087054714533192
http://dx.doi.org/10.29252/mejds.0.0.151
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.160.9
https://www.jdisabilstud.org/article-1-1861-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-16 ]

[ DOR: 20.1001.1.23222840.1399.0.0.160.9 ]

[ DOI: 10.29252/mejds.0.0.151 ]

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Nazari E, Faramarzi S. The effect of play-based early intervention on psychomotor development of children with
Autism Spectrum Disorder. Journal of Motor Learning and Movement. 2017;9(2):303—-18. [Persian] doi:
10.22059/jmlm.2017.218275.1164

Alipur K, Rahimian Mashhadi M, Hejazydinan P, Abdoshahi M. Effect of Spark and traditional games on motor
proficiency and social growth in children with Developmental Coordination Disorder. Journal of Exceptional
Children. 2019;19(2):101-10. [Persian] http://joec.ir/article-1-524-en.pdf

Taft Yazd SN, Ayatizadeh F, Dehghan F, Machado S, Wegner M. Comparing the effects of drug therapy,
perceptual motor training, and both combined on the motor skills of school-aged attention deficit hyperactivity
disorder children. CNS Neurol Disord Drug Targets. 2015;14(10):1283-91. doi:
10.2174/1871527315666151111123501

Rajabi S, Pakize A, Moradi N. Effect of combined neurofeedback and game-based cognitive training on the
treatment of ADHD: A randomized controlled study. Appl Neuropsychol Child. 2020;9(3):193-205. doi:
10.1080/21622965.2018.1556101

Salehi M, Rahimi R, Amini H, Bayatpour M. The effect of fine motor activities on development and improving
attention in girls students with emphasis on the montessori method. Motor Behavior. 2017;9(29):33-50. [Perisan]
doi: 10.22089/mbj.2017.2744.1335]

Bruininks RH, Bruininks BD. Bruininks-Oseretsky test of motor proficiency. 2" ed. US: Pearson; 1978. [Link]
Rafie F, Ghasemi A, Zamani Jam A, Jalali S. Effect of exercise intervention on the perceptual-motor skills in
adolescents with autism. J Sports Med Phys Fitness. 2017;57(1-2):53-9. doi: 10.23736/s0022-4707.16.05919-3
Goyette CH, Conners CK, Ulrich RF. Normative data on revised Conners Parent and Teacher Rating Scales. J
Abnorm Child Psychol. 1978;6(2):221-36. doi: 10.1007/bf00919127

Alizadeh H, Armion E, Coolidge FL, Flores ZD, Sutton CE. The prevalence of attention-deficit/ hyperactivity
disorder among primary school students in an Iranian rural region. Psychology. 2015;6(3):263-8. doi:
10.4236/psych.2015.63026

Moola FJ, Garcia E, Huynh E, Henry L, Penfound S, Consunji-Araneta R, et al. Physical activity counseling for
children with cystic fibrosis. Respir Care. 2017;62(11):1466-73. doi: 10.4187/respcare.05009
Marchand-Krynski M-E, Bélanger A-M, Morin-Moncet O, Beauchamp MH, Leonard G. Cognitive predictors
of sequential motor impairments in children with dyslexia and/or attention deficit/hyperactivity disorder. Dev
Neuropsychol. 2018;43(5):430-53. doi: 10.1080/87565641.2018.1467421

Daley D, van der Oord S, Ferrin M, Danckaerts M, Doepfner M, Cortese S, et al. Behavioral interventions in
attention-deficit/hyperactivity disorder: a meta-analysis of randomized controlled trials across multiple outcome
domains. J Am Acad Child Adolesc Psychiatry. 2014;53(8):835—-47, 847.e1-5. doi: 10.1016/j.jaac.2014.05.013
Sajedi F, Barati H. The effect of perceptual motor training on motor skills of preschool children. Iranian
Rehabilitation Journal. 2014;12(1):14—7. [Persian] http://irj.uswr.ac.ir/article-1-400-en.pdf

Shamiri M, Shojaei M, Ashayeri H, Daneshfar A. Effect of perceptual-motor activities on the mirror neurons
training, behavioral disorders and social development in children with high functioning autism. International
Journal of Motor Control and Learning. 2019;1(2):19-32. [Persian] doi: 10.29252/ijmcl.1.2.19



https://dx.doi.org/10.22059/jmlm.2017.218275.1164
http://joec.ir/article-1-524-en.pdf
https://doi.org/10.2174/1871527315666151111123501
https://doi.org/10.1080/21622965.2018.1556101
https://dx.doi.org/10.22089/mbj.2017.2744.1335
https://scholar.google.com/scholar_lookup?title=Bruininks-Oseretsky%20test%20of%20motor%20proficiency%20%E2%80%93%20Owner%E2%80%99s%20manual&author=RH.%20Bruininks&publication_year=1978
https://doi.org/10.23736/s0022-4707.16.05919-3
https://doi.org/10.1007/bf00919127
http://dx.doi.org/10.4236/psych.2015.63026
https://doi.org/10.4187/respcare.05009
https://doi.org/10.1080/87565641.2018.1467421
https://doi.org/10.1016/j.jaac.2014.05.013
http://irj.uswr.ac.ir/article-1-400-en.pdf
http://dx.doi.org/10.29252/ijmcl.1.2.19
http://dx.doi.org/10.29252/mejds.0.0.151
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.160.9
https://www.jdisabilstud.org/article-1-1861-en.html
http://www.tcpdf.org

