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Мога М. Д. Роль функції сидіння в корекції рухових 

порушень у дітей раннього віку зі спастичними формами нижніх 

парезів. У статті зроблено огляд досліджень щодо формування функції 

сидіння у дітей з порушеннями опорно-рухового апарату засобами 

адаптивного фізичного виховання та лікувальної фізичної культури. 

Розкрито загальнометодологічне значення функції сидіння у дітей 

віком як своєрідного перехідного етапу від четирёхпорного тваринного 

становища до двоопорному ортоградному становищу людини у 

просторі: філософський аспект, біомеханічний, соціальний. З'ясовано 

недостатнє використання практиками педагогічних (ігрових) 

можливостей цілеспрямованого застосування різних положень сидячи 

для подолання рухових порушень у дітей 1 – 3 років. Сформульовані 

та описані основні принципи формування функції сидіння у дитини: 

цефало-каудальний, «триповерховості», «розтискаючий пружини», 

вісцеральний та ортоградний. Підкреслено важливе значення 

самостійного сидіння для вивільнення рук дитини для ефективної 

предметно-практичної діяльності, що створює умови для подальшої 

успішної соціалізації. 

Обґрунтовано необхідність системного використання потенціалу 

корекційних вправ у положенні сидячи як при індивідуальній роботі, 

так і на групових заняттях у дошкільних навчальних закладах. На 

основі практичних досліджень (педагогічних спостережень) були 

сформовані спеціальні комплекси вправ щодо формування функції 

сидіння у дітей раннього віку зі спастичним типом рухових порушень 

у нижніх кінцівках. Представлені вправи для згинального варіанта 

спастичних порушень, для розгинального і для того, що приводить, в 

яких врахована біомеханічна специфіка цих порушень. Після кожного 
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комплексу вправ наведено методичні прийоми, що підвищують 

педагогічну ефективність формування функції сидіння даного 

контингенту дітей. 

Відзначено специфіку формування функції сидіння в дітей віком 

раннього віку залежно від кута нахилу таза (переднього чи заднього). 

Відзначено, що перспективи досліджень у цьому напрямку 

лежать у подальшій розробці ігрових вправ для формування функції 

сидіння у дітей зі спастичним синдромом залежно від особливостей 

м'язової спастики у нижніх кінцівках. 

Ключові слова: корекційна педагогіка, адаптивне фізичне 

виховання, діти раннього віку, спастичні розлади опорно-рухового 

апарату, функція сидіння. 

Moga М. D. The role of sitting function in the correction of motor 

disorders of preschool age children with lower spastic paresis. The 

article describes the formation of the function of sitting in children with 

o musculoskeletal system disorders by means of adaptive physical education 

and therapeutic physical culture. The general methodological significance of 

the sitting function in children as a kind of transitional stage from the four-

support position of the animal to the two-support orthograde position of a 

person in space is revealed: philosophical, biomechanical, social aspects. 

Insufficient use by practitioners of pedagogical (playing) opportunities for 

the purposeful use of various “sitting” positions to overcome motor 

disorders in children aged 1–3 years has been found out.. The basic 

principles of the formation of the sitting function in a child are also 

formulated: cephalo-caudal, "three-story", "expanding springs", visceral and 

orthograde. The importance of independent sitting is emphasized for the 

release of the child's hands for a large object-practical activity that creates 

conditions for future successful socialization. 

The necessity of systematic use of the potential of corrective exercises 

in the sitting position, both in individual work and in group classes in 

preschool educational institutions, is substantiated. On the basis of practical 

research (pedagogical research), special sets of exercises were formed to 

form the sitting function in preschool-age children with spastic type of 

movement disorders in the lower limbs. Exercises for the flexion variant of 

spastic disorders, for the extensor and for the adductor, are presented, in 

which the biomechanical specificity of these disorders is taken into account. 

After each set of exercises, methodological techniques are given that 

increase the pedagogical efficiency of the formation of the sitting function 

in this contingent of children. 
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The specificity of the formation of the function of sitting in preschool-

age children was noted depending on the angle of the pelvis (anterior or 

posterior). 

It is noted that the prospects for research in this direction lie in the 

further development of game exercises for the formation of the sitting 

function in children with spastic syndrome, depending on the characteristics 

of muscle spasticity in the lower limbs. 

Key words: correctional pedagogy, adaptive physical education, 

young children, spastic disorders of the musculoskeletal system, sitting 

function. 

 

The relevance of research. One of the most common diseases of 

central nervous system are disorders of the motor sphere. The results of 

numerous scientific studies and our own experience indicate that the 

effectiveness of correctional and developmental methods in education of 

children with musculoskeletal system disorders can be increased through the 

use of an arsenal of adaptive physical education (R. Babenkova, S. Bortfeld, 

S. Evseev, N. Efimenko, E. Mastyukova, L. Zhurba, I. Myakisheva, 

V. Polskaya, K. Semenova, A. Shterengerts and others). 

Today, in special pedagogy focused on children with spastic forms of 

movement disorders, the most productive method of correcting motor skills 

is recognized, which is based on the use of physical exercises in the prone 

position, on all fours, in the sitting position, with a gradual verticalization of 

the body in space to a standing position, then to walking, climbing, running 

and jumping (an evolutionary complication of the main motor modes) [1, 2, 

8]. 

At the beginning of 1980 years, N. N. Efimenko began to search for 

new approaches to the correction of motor disorders of preschoolers by 

means of physical education. The innovative methodology was based on the 

phylogenetic principle of the biological maturation of the child, a particular 

manifestation of which was the evolutionary method of the children physical 

development. This method is based on the ontogenetic sequence (as in an 

infant of the first year of life) of mastering eight basic motor modes: lying - 

crawling - sitting - standing - walking - climbing - running - jumping. In 

contrast to the traditional methods of physical education of children of early 

and preschool age (E. S. Vilchkovsky, N. F. Denisenko, etc.), the author 

refers the “sitting” position and exercises in it to a full-fledged basic motor 

mode and pays special attention to it during verticalization child's body in 

space. 
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Children with cerebral palsy experience significant difficulties even 

when mastering the initial, biologically programmed motor functions, such 

as crawling, sitting independently, standing with and without support, 

walking, climbing, etc. [3, 4, 5, 6, 10, 11, 12]. Valiations of motor functions 

adversely affect the overall development of the child, make it difficult for 

him learn, domestic and social adaptation. In their works, the authors offer 

various options for the formation of the sitting function in children with 

cerebral palsy, however, in our opinion, the aspects of the formation of this 

function in preschool children are insufficiently represented, taking into 

account the specifics of three main types of spastic movement disorders. In 

addition, at an early age, the problem of children's motivation for corrective 

motor-playing activity is serious. In this regard, medical approaches need to 

be strengthened by playing and pedagogical approaches. All of the above 

predetermined the relevance of this research. 

The purpose of the study is to substantiate methodologically and 

methodically the importance of the formation of the sitting function in the 

correction of the physical development of young children with spastic forms 

of lower paresis. 

In the process of research, we used the following main methods: 

1. Analysis of the available information on the problem of the 

formation of the sitting function in children in normal and pathological 

conditions. 

2. Opening and hiding observations of the motor-playing activity 

of children. 

3. Photo and video recording of the degree of mastering the sitting 

function by children. 

Presentation of the main material. In our opinion, the function of 

sitting is very important in the development of the child. From a 

philosophical point of view, the ability of a human chlid to sit on a raised 

platform with double support on the pelvis and feet, with balance 

maintaining and free hands for manipulation is a kind of transitional step 

from the animal position on all fours to the human upright posture. In 

evolutionary terms, the significance of this transition from the animal world 

to human society can hardly be overestimated. In the sitting position, for the 

first time, biomechanical conditions are created for releasing the upper limbs 

from the support and conditions are created for free and varied manipulation 

with two hands, including manipulations with objects, object-practical 

activities. Two-handed coordination begins to form intensively, which 

stimulates the construction of interhemispheric neural coordination in the 
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cerebral cortex. The neural substrate and the corresponding neural networks 

develop and improve, which ultimately leads to a higher level of maturity in 

both hemispheres. This, in turn, creates excellent conditions for improving 

the overall brain activity of the child (Fig. 1). 

 

 
Fig. 1 

 

The second important aspect of the sitting function is its anatomical 

and physiological significance - in the sitting position, the spine for the first 

time assumes a vertical position in space, which contributes to the formation 

of the corresponding physiological curvature of the spine. 

It is well known that the vertical position is carried out, to a greater 

extent, due to the work of the extensor muscles of the body, as well as the 

anatomical and physiological features of the spine itself. Its physiological 

curves (lordosis and kyphosis) are important in maintaining the vertical 

position of the body. By the time of birth, the child in a horizontal position 

retains only one section of the spine with a curvature facing the bulge 

backwards - this is sacrococcygeal kyphosis. 

The remaining physiological curves begin to form after the birth of the 

child. The spine has four curvatures: cervical and lumbar (lordosis), thoracic 

and sacral (kyphosis). Their occurrence and change is associated with the 

functional development of the muscles of the body, and primarily with the 

muscles of the spine. 

There are several basic options for sitting: sitting on the floor in the 

“embryo” and / or “lotus” position, sitting on the floor with straight legs 

(closed or spread, with or without manual support), sitting on bent legs, 

sitting on a stool (elevation) without lower foot support on the floor and 

sitting on an elevation (for example, a high chair) with lower foot support 

on the floor. 

There are several fundamental principles underlying the formation of 

the sitting function, which will be described below. 

Cephalo-caudal principle, which reflects the natural, biologically 

predetermined sequence of formation of the muscular corset of the body in 
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the direction from top to bottom, in this situation from the head (cervical 

lordosis - I), to the body (thoracic kyphosis - II) and to the pelvis (lumbar 

lordosis and sacrococcygeal kyphosis - III-IV) and at the end with the 

connection of the lower extremities (Fig. 2). The formation of a stable 

position of the head is the primary impulse to the further formation of the 

sitting position, and then standing. 

 

 
Fig. 2 

This is about the principle of "three-story" (Fig. 3) – it implies a 

three-level construction of a sitting position. This refers to the following 

algorithm for forming the child's skeleton from top to bottom: 

I. Bringing the head into a stable vertical position. 

II. Stabilization of the trunk (in the sagittal and frontal planes) in 

orthograde status. 

III. Formation and development of the support ability of the pelvic 

girdle and lower limbs, maintaining a stable sitting position. 

It can be conditionally argued that what is the neck - such is the pelvic 

girdle. 

 

 
Fig. 3 

 

Raising and holding the head from a prone position contributes to the 

formation of cervical lordosis in the first months of life (Fig. 4-A) and is 

achieved automatically when the cervical-collar muscle corset is 

normalized. Natural anatomical cervical lordosis continues to form when 

crawling on the stomach, on all fours under the influence of the muscles of 

the neck and back (Fig. 4-B). The transition of the child to a sitting position 
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and the preservation of this posture contribute to the formation of thoracic 

kyphosis. 

The principle of the "expanding spring", the essence is that after 

the birth of the child, the flexor muscles of the trunk and limbs are 

dominated, which are in natural physiological hypertonicity – thus 

maintaining the position of the "embryo" (or "compressed spring"), in which 

is only pelvic (sacro-coccygeal) kyphosis. Further structuring of the spinal 

column and skeleton should be aimed at extension of the spinal column (by 

reducing the superficial posterior muscular-fascial line SPL), which will 

gradually form first the cervical and then the lumbar lordosis. 

 

 
Fig. 4 

 – solid arrow, major curves of the spine; 

 – dashed arrow, basic movements of the spine; 

It should also be noted the visceral principle in the development of 

the sitting function. With the verticalization of the spine and the formation 

of the supporting ability of the pelvic girdle, when mastering the sitting 

function, the internal organs of the child begin to modify their location in 

space relative to the skeleton, as if to descend somewhat, in order to 

subsequently fix their natural anatomical position in the orthograde position 

of the maturing child. 

The importance of the sitting function is also explained by the third, 

orthograde aspect of the construction of the child's skeleton, since sitting is 

the threshold for kneeling, then standing upright, and in the future such an 

important locomotion as walking. Thus, it is with the sitting function that 

the global verticalization of the child's skeleton in space begins, its 

functioning is already in a different, orthograde position. We can talk about 

the principle of ontogenetic verticalization of the child's skeleton (about the 

orthograde principle) (Fig. 5). All of the above principles predetermine the 

relevance of the formation and correction of the sitting function of preschool 

children with spastic type of movement disorders. 
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In the main classifications of spastic forms of movement disorders and 

many of its combined variants, three main types of spasticity can be 

distinguished. 

 
Fig. 5 

 

1. Flexor type (flexion), associated with an unnatural increase in 

the tone of the flexor muscles when the limbs are bent at the joints and when 

they are raised. 

2. The extensor type (extensor) is observed with an excessive 

increase in the tone of the muscles of the extensors of the limbs in the process 

of their extension in the joints. 

3. Adductor type (leading), associated with an increase in tone 

when crossing in the area of the legs and closing the knees, especially when 

standing and trying to walk. 

Already in the first months of life in children with spastic forms, there 

is a noticeable lag in the formation of basic biological locomotions, such as: 

search movements of the head in the supine position, verticalization of the 

head and the formation of support-rectifying reactions of the hands in the 

supine position, independent turning from back to stomach and vice versa, 

crawling on the stomach, taking postures on all fours, crawling on all fours, 

the function of sitting down and sitting [5, 6]. All of the above does not allow 

the child to master the independent adoption of the first vertical position - 

sitting with free manual manipulations using various objects. This is 

extremely important both in physiological maturation and in methodological 

terms, since it establishes the development of speech, intellectual, 

psychological, logical processes, etc. - the supremacy of manual activity. 

First of all, we can observe a violation of the sitting functions in spastic 

diplegia, in which the arms and legs are affected, but the legs to a greater 

extent. This spastic form is characterized by a pathological increase of 

muscle tone in the trunk and limbs. There are two main variants of muscle 

hypertonicity in spastic diplegia. In some cases, which is more common, an 
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increase of the tone of the flexor muscles predominates, which from an early 

age forms a typical adductor-flexor posture in the child. Therefore, the range 

of motion in the hip joints is sharply limited, which leads to the gradual 

formation of vicious attitudes both in the limbs and in the main physiological 

curves of the spine. In general, the biomechanics of the child's skeleton 

undergoes significant modifications [9, 11, 13], especially in a young child, 

an unnatural formation of the body is observed as a result of a violation of 

muscle tone, which further leads to violations of antigravitational reactions, 

natural verticalization of the body, and there are also obvious disorders 

functions of static/dynamic balance and orientation in space that do not 

allow the child to independently move from a lying position to a sitting 

position. 

As the child acquires the skills of crawling, sitting, standing and 

walking, more and more attention should be paid to training balance 

reactions. The imperfection of the reactions of static and dynamic balance 

causes fear of falling, which leads to an increase in muscle tone and, as a 

result, to pathological friendly movements. 

Below will be a list of exercises and a brief description of the 

methodological methods for the formation and correction of the sitting 

function in babies, depending on the age and type of spastic disorders. 

Flexion type of spastic disorders 

With an unnatural increase in the tone of the flexor muscles and when 

they are lifted, the dominant exercises will be movements for extension, 

dilution, and straightening of the lower limbs. Below is an approximate set 

of basic exercises to overcome the flexion position. These include the 

following movements: 

1. "Lift" – exercises to strengthen the abdominal muscles. For 

example, in the initial position lying on the back with the fixation of straight 

legs, the child tries to rise to a sitting position with the help of an adult. 

2. “Potygysi” – exercises using a large ball – “Fitball”, lying on the 

ball with his back, an adult holds the child's ankles, the movement is 

performed in all directions. 

3. "Poprigusha" – smooth jumping movements in a sitting position 

with holding on to the pelvis. The child tries to maintain a sitting upright 

position on his own. 

4. "Posidelki" – exercises in a sitting position with fixation of 

straight legs with weights (weight 3-5 kg) on knees. 

5. "Hill" – exercises using an inclined surface, setting the angle of 

inclination for each child based on the degree of stiffness, tightness and 
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tension. At the same time, the muscles of the body are being worked out. 

The child tries to maintain a sitting position, at first the legs are located 

below, and then in front. 

6. "Back" – exercises in a sitting position with the back touching 

the back support with the fixation of straight legs, while the child works with 

his hands in the anterior-upper position. 

7. "Strong legs" – exercises in a sitting position on a trolley, 

pushing off the wall with your feet and overcoming the resistance of a rubber 

band. 

8. "Seated football player" – from starting sitting position with bent 

legs, resting his back against the wall – kick the ball alternately with the left 

and right legs by quickly straightening them. 

9. "Reverse" – from starting sitting position on a pedalless trolley, 

move backwards on it with the help of straightening-repulsing movements 

with the legs. 

10. "Uklonchik" – exercises in a sitting position on an inclined chair 

(rear legs are longer than the front ones) due to the accentuated straightening 

of the legs. 

11. "Cosmonaut" – exercises in a sitting position on the "Spinning 

board" in a sitting position, rotation by 360 ° with fixation of straight legs 

together with weighting agents of 3-5 kg on the knees. 

For this section of the exercises, methodological techniques should 

become characteristic, stimulating slow, and then fast extension of the legs 

to a straightened position (“rays”), kicks with the legs of various objects 

(“karate with the legs”), repulsion by straightening the legs with 

advancement on a cart or troley (“motor"). 

The extensor type of spastic disorders 

1. "Kolobok" – exercises in the position of the "embryo" in all 

directions with the fixation of the child by an adult by the hands-shins. 

2. "Folding knife" – exercises of a different nature in a sitting 

position – stretching the muscles of the lumbar region and the back of the 

legs. The child performs forward bends himself, and with the help of. 

3. "Observer" – exercises in the supine position – first, lifting the 

head is practiced, then lifting the body with the help of the hands and fixing 

the sitting position (holding the pose) by holding straight legs. 

4. “I sit high, so I look far away” – holding a sitting position on 

knees with holding on to the pelvis, and on my own. 

5. "Stool" – exercises in a sitting position on an age chair, then the 

backrest is located between the legs. 
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6. "Upside down" – exercises in a sitting position on an inclined 

support (angle of inclination 45° -55 °) forward with bent legs (using 

weights). 

7. "Tumbler" – holding a sitting position with bent legs without 

manual support. 

8. "In the mink" – exercises in the sitting position in the "embryo" 

position on the buttocks, bending between the wall (back to the wall) and a 

stack of mats, both with the help of an adult and on your own. 

9. "On a raft" – exercises in a Turkish sitting position in a car 

chamber, both with an adult holding on to the pelvis, and on their own. 

10. "Magic bowl" – exercises in a sitting position with bent legs 

using a large bowl. 

11. "Pump" – from initial sitting position on a cart, resting straight 

legs against a wall or shield, pull yourself to the wall (ladder) with hands, 

bending legs at the same time. 

For this section of exercises, methodological techniques should be 

recognized as effective, stimulating slow flexion of the lower limbs (“hide 

the paws”), their relatively fast flexion (“hot-hot!”), passive (with the help 

of an adult) adoption of a sitting position in the “embryo” position ("gnome 

in the house"), active (independent) adoption of a sitting position in the 

position of "embryo" ("cuckoo!"). 

Adductor type of spastic disorders 

1. "Twist-twist" – exercises in a sitting position on the floor, the 

legs are spread to a possible angle and are fixed straight – turns left and right 

with fixing the legs with help of adults. 

2. "Come on, turn around!" – the same thing, sitting on a bench, 

maximum turns left and right. 

3. "Cossack on a horse" – exercises sitting on a bench "on a horse" 

– performing various tilts left and right, back and forth both with help of 

adults and independently. 

4. "Carousel" – rotation on the "rotary board" in the sitting position 

"in Turkish". 

5. "Kruzhilka" – the same thing, sitting on a roller with adherence.  

6. "Swing" – swaying back and forth, sitting on an age chair with 

adherence using the "Boat" simulator. 

7. "On a horse" – exercises in a sitting position with a roller located 

between the legs along. The child performs object-manipulative actions with 

one hand, leaning on the floor with the other. 
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8. "Leg rays" – holding a sitting position on a movable support with 

an emphasis on the hands between the spread legs to the sides. 

9. "Gatherings on a stump" – exercises in a sitting position without 

foot support. 

10. "Rider" – riding with support on a donkey or pony (ippotherapy).  

When implementing the exercises in this section, it is advisable to use 

the following methodological techniques: for the maximum possible 

breeding of straight legs (“rays”), a large object between the legs (“big 

apple”), sitting astride a support with the breeding of bent and straightened 

legs (“rider”). 

Through the above corrective exercises, the teacher (parent) develops 

the following physical properties in the child: the strength of the abdominal 

muscles, the strength of the extensor muscles of the back, the strength of the 

pelvic muscles (ilio-lumbar flexors and gluteal extensors); supporting ability 

of the pelvic girdle; static balance; static-dynamic balance; supporting 

ability of the lower limbs (feet); visual-motor reactions in connection with 

the upper (pelvis) and lower (foot) supports. 

Training must be systematic and consistent. It is necessary to deal with 

the child every day at about the same time, adhering to the same manner of 

learning that is acceptable to the child. Make small changes every day so 

your child doesn't get bored. Praise and encourage your child often to help 

them feel more confident and secure. To prepare your child for greater 

independence, avoid overprotection. 

When forming the sitting function in children, the main style of classes 

is playful, theatrical, when the lesson turns into a fascinating physical 

culture fairy tale with its plot understandable to the child, the main 

characters, their role manifestations, emotionally rich and quite dramatized. 

It is the dosed dramatization of the plot modeled by the teacher that can 

significantly increase the motivation of motor-play corrective actions in the 

child [3]. 

It should be borne in mind that the process of formation of 

physiological curves of the spine and their severity depend on the angle of 

inclination of the pelvis, which changes as the child grows. In preschoolers, 

there is no particular difference between boys and girls, it is 22°–25° [9]. 

The final formation of the angle of inclination of the pelvis depends on the 

degree of development of the muscles of the anterior wall of the abdominal 

press, the iliopsoas muscles, and also on the ligamentous apparatus of the 

pelvis. Figure 6 shows two pathological positions: anterior (A) and posterior 
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(B) pelvic tilt. These options should be considered when formation the 

sitting function of particular child. 

Since the spine and pelvis are the main support of the body, therefore, 

the first year of life is the most crucial stage in the child`s development, 

especially whose born physically weak. In the first year of life, the baby's 

body is plastic, has great potential for restoring damaged or delayed 

functions in its development. It is important not to miss this time, to help the 

child adapt to new living conditions, cope with physical and functional 

disorders and catch up with normally developing peers in his development. 

 

 
 

Fig. 6 

 

Conclusions. Prospects for research in this direction are in a more 

thorough development of the "sitting" basic motor regimen for various types 

of nosologies in children, the systematization of the arsenal of exercises in 

the sitting position according to age, according to the level of physical 

development and the specifics of existing motor and concomitant disorders. 

It is also interesting to form the variability of the sitting skill in non-standard, 

unusual, and changing conditions. 
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