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RESUMO: A relevância do problema apontado é confirmada pelo aumento do número de 

crianças com transtorno do espectro do autismo (TEA), pela necessidade de suporte pedagógico 

e pela efetividade de sua educação física e cognitiva na infância pré-escolar, considerando o 

nível de desenvolvimento das habilidades motoras e recursos pessoais. O objetivo do estudo é 

analisar os desafios educacionais e físicos de crianças em idade pré-escolar com transtornos do 

espectro do autismo. O material de pesquisa são os resultados do teste de 17 pré-escolares 

seniores com ASD (14 meninos e três meninas) que frequentam grupos compensatórios e 

combinados de instituições educacionais pré-escolares nº 12 e 15 em Belgorod. Nosso estudo 

revela problemas educacionais e físicos em crianças com TEA associados ao desenvolvimento 

do desenvolvimento cognitivo, função de equilíbrio, desregulação da atividade muscular e 

dificuldades de direcionamento na execução de movimentos. As crianças apresentam 

arbitrariedade reduzida, coordenação de movimentos prejudicada. 

 
PALAVRAS-CHAVE: Desafios educacionais e físicos. Desenvolvimento cognitivo. Apoio 

pedagógico. Pré-escolares com ASD. 

 
 
RESUMEN: La relevancia del problema planteado se confirma por el aumento en el número 

de niños con trastorno del espectro autista (TEA), la necesidad de apoyo pedagógico de la 

efectividad de su educación física y cognitiva durante la niñez preescolar, considerando el nivel 

de desarrollo de las habilidades motoras. y recursos personales. El objetivo del estudio es 

analizar los desafíos físicos y educativos de los niños en edad preescolar mayores con 

trastornos del espectro autista. El material de investigación son los resultados de las pruebas 
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de 17 niños en edad preescolar con TEA (14 niños y tres niñas) que asisten a grupos 

compensatorios y combinados de las instituciones de educación preescolar No. 12 y 15 en 

Belgorod. Nuestro estudio revela problemas educativos y físicos en niños con TEA asociados 

con el desarrollo del desarrollo cognitivo, la función del equilibrio, la desregulación de la 

actividad muscular y las dificultades con la focalización en la ejecución de los movimientos. 

Los niños muestran una arbitrariedad reducida, una coordinación de movimientos deteriorada. 

 

PALABRAS CLAVE: Desafíos físicos y educativos. Desarrollo cognitivo. Apoyo pedagógico. 

Niños en edad preescolar con TEA. 

 

 

ABSTRACT: The relevance of the stated problem is confirmed by the increase in the number 

of children with autism spectrum disorder (ASD), the need for pedagogical support of the 

effectiveness of their physical and cognitive education during preschool childhood, considering 

the level of development of motor abilities and personal resources. The aim of the study is to 

analyze the educational and physical challenges of senior preschoolers with autism spectrum 

disorders. The research material is the test results of 17 senior preschoolers with ASD (14 boys 

and three girls) attending compensatory and combined groups of preschool educational 

institutions No. 12 and 15 in Belgorod. Our study reveals educational and physical problems 

in children with ASD associated with the development of Cognitive development, balance 

function, dysregulation of muscle activity, and difficulties with targeting in the performance of 

movements. Children show reduced arbitrariness, impaired coordination of movements.  

 

KEYWORDS: Educational and Physical Challenges. Cognitive Development. Pedagogical 

Support. Preschoolers with ASD. 

 

 

Introduction 

Humanization and focus of modern preschool education on creating an inclusive 

educational environment urges scientists, practitioners, and parents to solve such a problem as 

meeting the need for affordable and high-quality education considering the child's abilities and 

personal resources.  

The relevance of the problem is confirmed by the increase in the number of children 

with disabilities. The total number of children with autism spectrum disorder (ASD) at the level 

of preschool education in the Russian Federation was 8089 people in 2020. The share of 

preschoolers in the total number of students with ASD is 24.5% (Khaustov & Shumskikh, 

2020).  

Modern foreign and domestic studies by González O.H., Wei X, A.A. Nesterova, A.V. 

Khaustov report the need to ensure the integrity of socialization and individualization for 

children with ASD (Khaustov & Shumskikh, 2020; González et al., 2020; Wei et al., 2014; 

Nesterova et al., 2016). The latter experience difficulties in social functioning, such as 

difficulties with social interaction, adaptation to the preschool institution environment. They 



 

have stereotyped and limited interests, increased and/or decreased sensory reactivity, which can 

manifest itself in atypical behavioral responses such as distraction, aggression, and anxiety 

(Wei et al., 2014). Scientists have noted a low level of socially-mediated emotional response, 

changes in communication (delay or complete absence of verbal means of communication, lack 

of formation of alternative means of communication, functional language), stereotypy and 

mannerism in behavior (Dakopolos & Jahromi, 2019; Ho et al., 2019; Koegel et al., 2012).  

Indeed, 88% of SPARK children with ASD are at risk of movement disorders. The 

relative risk of movement disorders was 22.2 times higher in children with ASD compared to 

the general child population (Bhat, 2021). It is aggravated by behavioral characteristics, 

characteristics of social interaction and communication. 

A review modern research has revealed the following features in the motor sphere in 

children with ASD: 

- dysregulation of muscle activity, lack of control over motor actions; 

- difficulties in the targeting in the performance of movements and spatial orientation; 

- problems with mastering the performance technique of basic movements: heavy gait, 

impulsive run with a dysrhythmia and wide arm span, stereotyped movements, tiptoeing;  

- accompanying movements, autostimulation and stereotypy (Plaskunova, 2012; 

Krishtal, 2018; Lang et al., 2010). 

A number of scientists propose to recognize movement disorders as one of the 

diagnostic criteria or specifiers of ASD (Bhat, 2021; Scharoun et al., 2014). Practice shows that 

reduced voluntariness in autistic children leads, first of all, to impaired coordination of 

movements, sensorimotor coordination and fine motor skills of the hands (Plaskunova, 2012; 

Krishtal, 2018; Lang et al., 2010). All this negatively affects the level of physical fitness of 

children. We consider physical fitness as a result of the process of physical training, expressed 

in a certain level of development of physical qualities (motor abilities), mastering motor skills 

and abilities.  

The report of the Institute for Child Development (University of North Carolina, USA), 

January 2014, as well as Krishtal M., Lang R., Sowa M., Stavrou K., Solomko A.D. report the 

influence of physical activity on positive changes in the behavior of children with ASD 

(Plaskunova, 2012; Krishtal, 2018; Sowa & Meulenbroek, 2012; Stavrou et al., 2018; Solomko, 

2012) 

Studies focus on the need to adapt physical activity to the characteristics of children 

with ASD, develop and implement individual comprehensive correctional educational 

programs for them, use the potential of team forms of motor activity and sports games as a tool 

https://www.researchgate.net/scientific-contributions/M-Krishtal-2141389034?_sg%5B0%5D=JuExagNbol9kjKDpkEzWKoGAAwOVkpW9uWPOuEumEGRmtaMFLdWvTwyB_9J0WhCRkl7wq8o.uayFx86eVc-I7Roa8UDsLhk0TcPwIUZPtb-j1mfiSqpRholc1PyLN7yRQ-yTb9b7CTofSWuOb0kn7SOf5kot9w&_sg%5B1%5D=KFTJmuqqsCKyfukfSXLKZTxUcDChkpofd5Umqjxr-8JvjQx0w-ylnuYTNORysq-Q0IrkKt0.Apwm18DORsYyWk4ZfvFE5VJrCICJJEBjMY-9D3J5GzLY-Zugt-HhXe8SBqIeEU_kFT-mFvdHCWxzHUQfJchnPw


 

for the socialization of children with ASD. It is emphasized that collective motor-play activity 

helps to develop various qualities, abilities, and skills of preschoolers with ASD (Plaskunova, 

2012; Krishtal, 2018; Stavrou et al., 2018; Chumakova, 2016). 

Currently, domestic and foreign scientific reviews and practical guidelines point out the 

need to search for new pedagogical solutions to the holistic socialization-individualization of 

children with ASD in motor activity, which requires the study and assessment of their physical 

fitness (Solomko, 2012; Greenspan & Wieder, 2009; Kahjoogh et al., 2020; Gavrilushkina & 

Egorova, 2007; Grashchenkova & Liebling, 2021).  

 

 

Materials and Methods 

The objective was to inspect educational and physical challenges of senior preschoolers 

with ASD. 

To achieve the objective, the following methods were used: 

- theoretical: analysis, synthesis, generalization; 

- empirical: fitness score tests: standing long jump (cm), 1kg ball throwing (cm), one-

leg standing (sec), ball tossing and catching (number of times), 1kg medicine ball throwing 

behind the neck (cm), endurance run (m);  

- mathematical statistics (Student's t-test). 

The experimental study involved 17 senior preschoolers with ASD (14 boys and 3 girls) 

attending compensatory and combined groups of preschool educational institutions No. 12 and 

15 in Belgorod. According to the “Regional Resource Center for Children with ASD and Other 

Mental Disorders” in Belgorod, as of 01.06.2021, the number of preschoolers with ASD in 

Belgorod is 75 people.  

The theoretical and methodological basis for the study and scoring of the physical fitness 

of children with autism spectrum disorders in motor activity was the fundamental concept of 

the personality-activity approach of L.S. Vygotskii, A.N. Leontiev, S.L. Rubinshtein and 

others, that raising a child, including physical fitness, is focused on the development of his/her 

subjectivity in children's activities, considering personal potential and capabilities (Vygotskii, 

1983; Leontiev, 2005; Rubinstein, 2000). 

The following provisions have also been considered: 

- theories of the development of children with autism spectrum disorders (K.S. 

Lebedinskaia, O.S. Nikolskaia, A.J. Dakopolos, S.L. Harris, P. Mundy, H. Steffenburg, M. 



 

Varnock (Dakopolos & Jahromi, 2019; Lebedinskaia et al., 1989; Harris et al., 1991; Mundy, 

1995; Steffenburg et al., 2018; Varnock, 2005).  

- scientific and theoretical provisions on the relationship and interdependence of 

physical and mental development (P.K. Anokhin, G. Doman, A.D. Solomko, M. Sowa) (Sowa 

& Meulenbroek, 2012; Solomko, 2012; Anokhin, 2013; Doman, 1996); 

- ideas of creating an inclusive educational environment for children with ASD, which 

are based on the postulate that, regardless of the child's abilities and personal resources, his 

need for physical activity and full-fledged physical development must be met (T.Iu. Bystrova, 

A.V. Khaustov, A.A. Nesterova, E.V. Plaksunova, A.D. Solomko) (Nesterova et al., 2016; 

Plaskunova, 2012; Solomko, 2012; Bystrova, 2016). 

 

 

Results and Discussion 

Fitness score of preschool children with ASD was assessed using tests to study the level 

of development of physical qualities and motor skills. The peculiarity was the individual 

diagnostics of each child. Children received special assistance in performing tests (repeated 

demonstration of the elements of technique, joint performance, assistance, game stimulation, 

etc.). 

Quantitative diagnostic results are presented in Table 1. For the purpose of comparison, 

the table also shows quantitative indicators for scoring the physical fitness of children with 

neurotypical development. Let us dwell on the quantitative and qualitative analysis for 

assessing the level of physical fitness of senior preschoolers with ASD.  

 

Table 1. Results of fitness score of senior preschoolers with autism spectrum disorders. 

Tests Unit of 

measure

ment 

Sex М± m с 

children with 

ASD 

М± m 

 с children 

with 

neurotypical 

development 

t 
 

р 

 

Standing long jump cm boys 35.07±8.58 113.6±14.69 4.62 <0.05 

girls 64.00±17.15 108.9±3.41 2.57 <0.05 

Medicine ball long-

distance throwing 

cm boys 148.57±27.58 157.3±27.35 0.22 >0.05 

girls 120.00±18.37 155.2±16.44 1.43 >0.05 



 

One-leg balancing sec. boys 3.64±1.66 29.2±3.12 7.23 <0.05 

girls 3.50±0.18 33.8±4.61 6.57 <0.05 

Ball tossing and 

catching 

number 

of times 

boys 17.4±4.35 21.86±8.13 0.48 >0.05 

girls 3.33±4.08 19.8±4.32 2.77 <0.05 

Endurance run distance 

(m), 

duration 

(min) 

boys 162.14±42.69 745.42±43.00 9.63 <0.05 

girls 293.33±114.31 770.00±42.64 3.91 <0.05 

 

During diagnostic tests of physical fitness all children with ASD, both boys and girls, 

had difficulties in performance. The preschoolers with ASD could not independently cope with 

the test task until their teacher shows the performance of movements. Verbal instruction alone 

was not enough to perform a movement. In addition to demonstrating the way to perform 

movements by adults, children were also helped by showing the technique of movements by 

another child.  

During the endurance run test, more than half of the children coped with it unassisted. 

The teacher had to take the rest of the children by the hand and stimulate them to start 

completing the task, run with the children, set the pace and rhythm of movement. While 

running, these children showed stereotypical hand movements (flapping), impulsivity and 

rhythm disturbances.  

Preschoolers with autism spectrum disorders had difficulties during Standing long jump 

in coordinated performance of the elements of technique, control over motor actions, showing 

a sluggish swing of the arms. Six (35.3%) children could jump and land with only one foot 

forward (stepping over). When performing this test, preschoolers did not respond to either 

speech instructions or active promptings.  

The results of Medicine ball long-distance throwing indicate violations of sensorimotor 

coordination. Four (28.5%) boys and 2 (66.6%) girls could not coordinate the swing and throw, 

dropped the medicine ball instead of throwing it.  

Violations of locomotor coordination were most severe during One-leg balancing. Both 

boys and girls found it difficult to understand the task, concentrate on and repeat the action. Six 

of 17 children completed the task (35.3%).  

During Ball tossing and catching, 10 (71.4%) boys coped with the task, tossed and 

caught the ball correctly. The rest of the boys and all the girls had difficulties with the quality 



 

of performance, i.e. the children threw the ball but could not always catch it, which was caused 

by spatial disorientation. 

Thus, there is a heterogeneity and specificity of the quality and synchronicity of the 

performance of motor actions by children with autism spectrum disorders. 

The comparison of the diagnostic results with the average indicators for children with 

neurotypical development indicates a significantly limited manifestation of physical qualities 

and the performance technique of the basic movements in children with ASD. The standing 

long jump, balancing, and endurance run tests showed significant differences both in girls and 

boys; while ball tossing and catching showed significant differences only in girls (p<0.05). 

Student's t-test showed no significant differences by gender in the indicators of boys and 

girls with ASD. The empirical value t is within the range of insignificance (p>0.05).   

The data of our study confirm the results of both domestic and foreign studies that 

children with ASD are characterized not only by cognitive, functional impairments, difficulties 

in social functioning but also motor problems (Plaskunova, 2012; Solomko, 2012; Koegel et 

al., 2012; Bhat, 2021).  

Our study revealed violations of fine and gross motor skills, a retarded development of 

locomotor functions, manifested in the awkward and limited movements (tension, stiffness), 

which confirms the results of E.V. Plaksunova, A.D. Solomko, Bhat A.N, Lang R., Tyler K. 

(Bhat, 2021; Plaskunova, 2012; Lang et al., 2010; Solomko, 2012; Tyler et al., 2014). 

 

 

Conclusion 

Thus, the physical fitness of children of this nosological group is distinguished by the 

specific performance of movements, the polarity of the indicators of the development of 

physical qualities. 

Children with ASD have motor disorders, such as impulsive running with an uneven 

pace, inconsistent hand movements when tossing and catching a ball, single-support repulsion 

when jumping in a standing long jump test. 

The results of our study revealed problems with the development of the balance function 

in children with ASD. Only 1/3 of preschoolers are able to maintain vertical balance, measure 

and regulate their actions in space, performing them freely, without undue stress and stiffness. 

The study confirms the relevance and importance of the search for new approaches that 

ensure the use of the potential of individual and group forms of motor-play activity, as well as 



 

the need to study their influence on the effectiveness of the process of physical training of 

children with ASD.  

 

Acknowledgment: The article was funded by the grant of the Russian State Scientific 

Fund No.20-013-00434 “Modeling of the process of holistic socialization-individualization of 

preschoolers with disabilities in physical fitness and recreation activities" 

Conflict of interest: there is no conflict of interest. 

 

References 

Anokhin, P.K. Essays on the physiology of functional systems. P.K. Anokhin. - M.: Kniga po 

trebovaniiu, 2013. - 450 p.  

Bhat, А.N. Motor impairment increases in children with autism spectrum disorder as a function 
of social communication, cognitive and functional impairment, repetitive behavior severity, and 

comorbid diagnoses: a spark study report/ A.N. Bhat // Autism research.  2021, 14 (1), 202-

219. http://onlinelibrary.wiley.com/doi/epdf/10.1002/aur.2453 

Bystrova, T. Iu. Designing an educational environment for children with autism spectrum 

disorders: to the statement of the question. Bulletin of Ural Federal University. Ser. 1, Problems 

of education, science. and culture. 2016, 1 (147), 168-174. 

Chumakova, E. Iu. The value of teaching foreign languages and physical culture for children 

with signs of autism. Problems and prospects for the development of education in Russia. – 

2016, 45, 186 –191. 

Dakopolos, A. J., & Jahromi, L.B. Differences in sensory responses among children with autism 

spectrum disorder and typical development: Links to joint attention and social 56 competence 

/ A.J. Dakopolos, L.B. Jahromi. Infant and Child Development. 2019, 28 (1). URL: 

http://doi.org/10.1002/icd.2117  

Doman, G. Harmonious development of the child, G. Doman. - M.: Akvarium, 1996. - 448 p. 

Gavrilushkina, O. P., & Egorova A. A. Game activity of preschoolers with intellectual 

disorders, Psychological science and education. 2007, 12 (5), 152-158. 

González, O. H., Amândio, J. P., & António, A. Education and socialization of children with 

autism spectrum disorder: an approach to the role of the teacher.  Revista Internacional de 

Apoyo a la Inclusion, Logopedia, Sociedad y Muiticulturulidad. 2020., 6(3). ISSN: 2387–0907. 

DOI. org/ 10.1007/s10803-019-04229-0. 

Grashchenkova, N. S., Liebling, M. M. The development of the communication ability in 

preschoolers with autism spectrum disorders in group "face to face" communication games. 

Clinical and special psychology. 2021, 10 (1), 15 - 35. DOI. org/ 10.17759/ cpse.2021100102. 

Greenspan, S. I., & Wieder, S. Engaging Autism: Using the Floortime approach to help children 

relate, communicate, and think. Cambridge, MA: Da Capo Press, 2009. – 448 p.  

Harris, S. L., Handleman, J. S., Kristoff, B., Bass, L., & Gordon, R. Changes in language 

development among autistic and peer children in segregated and al integrated preschool 

settings, Journal of Autism and Developmental Disorders. – 1991. – Vol. 20. – PP. 23 – 31. 

DOI. org/ 10.1007/BF02206854/ 

Ho, T. Q., Gadke, L.D., et al. The effects of animated video modeling on joint attention and 

social engagement in children with autism spectrum disorder. Research in Autism Spectrum 

Discorders. 2019, 58, 83 – 95. URL: https://doi.org/10.1016/j.rasd.2018.09.004  

Kahjoogh, M. A., Psihyareh, E., Gharamaleki, F. et al. The Son-Rise Programme: an 

intervention to improve social interaction in children with autism spectrum disorder, 

http://onlinelibrary.wiley.com/doi/epdf/10.1002/aur.2453
http://doi.org/10.1002/icd.2117
https://doi.org/10.1016/j.rasd.2018.09.004


 

International Journal of Therapy and Rehabilitation. 2020 27 (5), 1–8. DOI.org/ 

10.12968/ijtr.2018.0148. 

Khaustov, A. V., & Shumskikh, M. A. Dynamics in the development of the education system 

of children with autism spectrum disorders in Russia: results of the All-Russian monitoring 

2020. Autism and Developmental Disorders. 2021, 19,  1, 4–11. 

Koegel, L. K., Vernon, T. et al. Improving Social Engagement and Initiations Between Children 

with Autism Spectrum Disorder and Their Peers in Inclusive Settings. Autism Spectrum 

Disorders. 2012, 14(4), 220 – 227.  

Krishtal, M. (Slepian). Ode to Physical Education, or Why Sports are Necessary in a 

Comprehensive Program for Children with Autism. Autism and Developmental Disorders. 

2018, 16, (1), 61-68. DOI. org/10.17759/autdd.2018160109. 

Lang, R., Koegel, L. K., Ashbaugh, K., Regester, A., Ence, W., & Smith, W. Physical exercise 

and individuals with autism spectrum disorders: A systematic review. Research in Autism 

Spectrum Disorders. 2010, 4, 565 – 574. DOI. org/10.1016/j. rasd.2010.01.006. 

Lebedinskaia, K. S., Nikolskaya, O. S., Baenskaya, E. R. et al. Children with communication 

disorders: early childhood autism. Prosveshchenie. - 1989. - 92 p. 

Leontiev, A. N. Activity. Creation. Personality: textbook. Academy. - 2005. - 352 p. 

Mundy, P. Joint attention and social-emotional approach behavior in children with autism. 

Development and Psychopathology. 1995, 7, 63 – 82. 

Nesterova, A. A., Aisina, R. M., & Suslova, T.F. Model of socialization support for children 

with autism spectrum disorder (ASD): comprehensive and interdisciplinary approaches.  

Education and Science 2016, 2 (131), 121–31. 

Plaskunova, E.V. Organization of correctional and developmental education of children with 

autism spectrum disorders on the example of adaptive physical education. Psychological and 

pedagogical research. 2012, 3,120 - 130.  

Rubinstein, S. L. Fundamentals of general psychology, St.P.: Piter, 2000. - p. 712. 

Scharoun, S., Reinders, N., Bryden, P., & Fletcher, P. Dance/Movement Therapy as an 

Intervention for Children with Autism Spectrum Disorders. American Jornal of Dance Therapy. 

2014, 36, 209 – 228. DOI.org/10.1007/ s10465-014-9179-0. 

Solomko, A. D. Formation of play skills and emotional-perceptual sphere in children of 5-7 

years old with autism spectrum disorders by means of physical education: Author’s abstract of 
Cand. ped. Sciences: 13.00.04. Krasnodar, 2012. - 23 p. 

Sowa, M., & Meulenbroek, R. Effects of physical exercise on Autism Spectrum Disorders: A 

meta-analysis. Research in Autism Spectrum Disorders 2012, 6, 46 – 57. 

DOI.org/10.1016/j.rasd.2011.09001. 

Stavrou, K., Tsimaras, V., Alevridou, A., & Gregoriadis, A. The effect of an exercise program 

on communication and behavior of a child with Autism Spectrum Disorder, Pedagogics, 

Psychology, Medical-Biological Problems of Physical Training and Sports. 2018, 22,99-106. 

DOI.org/10.15561/18189172.2.018.0206. 

Steffenburg, H., Steffenburg, S., Gillberg, C., & Billstedt, E. Children with autism spectrum 

disorders and selective mutism. Dis Treat. 2018, 14, 1163 – 1169. 

Tyler, K., Macdonald M., & Menear K. Physical activity and physical fitness of school-aged 

children and youth with autism spectrum disorders. Autism Research аnd Treatment. 2014, 

312163. DOI. org/10.1155/2014/312163 

Varnock, M. Special educational needs a new perspective.  Philosophy of the British Education 

Society. –2005. // URL: https://www.specialeducationalneeds.co.ur/warnock--sen.html 

Vygotskii, L. S. Collected works: in 6 volumes. History of the development of higher mental 

functions. Problems of the mental development. M.: Pedagogy, 1983. - 368 p.  

https://www.specialeducationalneeds.co.ur/warnock--sen.html


 

Wei, X., Wagner, M., Chistiano, E.R.A., Shattuck, P., & Yu J.W. Special education services 

received by students with autism spectrum disorders from preschool through high school. The 

Journal of special education. 2014, 48 (3),167-179. 

 


