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Ocena wplywu metody integracji sensorycznej na rozwoj lateralizaciji

Assessment of the impact of sensory integration method on the development of laterality

R R AN — M ER BRSNS

Natalia Habik- Tatarowska*B.CDEF) Pawel Wieczorkowski(AB.C.D.EF) Zbigniew SliwinskiAE©)

Wydziat Lekarski i Nauk o Zdrowiu, Uniwersytet Jana Kochanowskiego w Kielcach, Polska /
The Faculty of Medicine and Health Sciences, Jan Kochanowski University, Kielce, Poland

Streszczenie

Wprowadzenie. Jednym z aspektdw, a zarazem i czynnikdw rozwoju ruchowego dziecka jest postepujacy proces lateralizacji, czyli inaczej
przewagi stronnej jego ruchowych czynnosci. Lateralizacja u dzieci jest zréznicowana pod wzgledem sily i tempa rozwoju procesu. W wielu
czynnosciach niezbedna jest harmonijna wspdtpraca oka, reki i nogi, czemu sprzyja dominacja narzadéw po tej samej stronie ciata.
Nieustalona lateralizacja staje sie Zrodtem zaburzen w orientacji przestrzennej oraz koordynacji wzrokowo- ruchowej. U dzieci wieku
szkolnym zaburzenia procesu lateralizacji czesto staja sie przyczyna niepowodzen w czytaniu i pisaniu co moze prowadzi¢ do wystepowania
zaburzen emocjonalnych.

Cel badan. Gtéwnym celem przeprowadzonych badan byta ocena wplywu metody Integracji Sensorycznej na rozwdj lateralizacji u dzieci.
Materiat i metody. Zbadano 46 dzieci w wieku 7-9 lat. Analizy rozwoju lateralizacji dokonano przed rozpoczeciem terapii metodg Integracji
Sensorycznej oraz po 6 miesigcach jej trwania. Badania prowadzono od czerwca 2016 roku do grudnia 2017 roku. Przez okres 6 miesiecy
terapia metodq Integracji Sensorycznej obejmowata nastepujgce rodzaje ¢wiczen: stymulacje polisensoryczng, cwiczenia sprawnosci
manualnej, ¢wiczenia analizy i syntezy wzrokowej, ¢wiczenia sekwencji stuchowych i wzrokowych, ¢wiczenia pamieci sekwencyjnej

i symultanicznej oraz ¢wiczenia koordynacji wzorkowo-ruchowe;.

Wyniki i wnioski. Analiza przeprowadzonych badan wskazuje na poprawe rozwoju lateralizacji na skutek prowadzonej terapii metoda
Integracji Sensorycznej. Im wczesniej pomozemy dziecku wybra¢ dominujaca reke, tym wezesniej bedzie ono gotowe do rozumienia mowy
otoczenia i samodzielnego budowania zdan gramatycznie poprawnych.

Stowa kluczowe:
lateralizacja, Integracja Sensoryczna, dzieci, terapia

Abstract

Introduction. One of the aspects, or factors in the child’s motor development, is the progressive process of laterality, or, in other words, the
lateralized preference of his motor activities. Laterality in children is varied in terms of strength and pace of process development. In many
activities, harmonious cooperation of the eye, hand and leg is necessary, which is supported by the domination of organs on the same side of
the body. Non-permanent laterality becomes the source of disturbances in spatial orientation and visual-motor coordination. In school age
children, disruptions in the process of laterality often cause failures in reading and writing, which may lead to the occurrence of emotional
disorders.

Purpose of research. The main objective of the conducted research was to assess the impact of the Sensory Integration method on the
development of laterality in children.

Material and methods. Forty-six children aged 7-9 were examined. Analyzes of laterality development were made before the start of the
Sensory Integration therapy and after six months of its duration. The research was conducted from June 2016 to December 2017. During the
six-month period, Sensory Integration therapy included the following types of exercises: polisensoric stimulation, dexterity exercises, visual
analysis and synthesis exercises, exercises of auditory and visual sequences, sequential and simultaneous memory exercises, and eye-hand
coordination exercises.

Results and conclusions. The analysis of the conducted research indicates an improvement in the development of laterality as a result of the
conducted therapy using the Sensory Integration method. The earlier we help the child choose the dominant hand, the sooner they will be
ready to understand the speech of the environment and to independently build grammatically correct sentences.

Key words:

laterality, Sensory Integration, children, therapy
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Introduction

The concept of Sensory Integration (SI) allows to understand
the relationship between the brain and behavior and refers to
the achievements of neuroscience. According to this approach,
the reception system is based on three main senses, i.c., balan-
ce, touch, and proprioception. Thanks to the cooperation of the
above-mentioned systems, a properly functioning organism is
able to develop new skills that are subsequently passed into
psychomotor experiments. Sensory integration is a process by
which the brain adopts, segregates, recognizes and processes
information from sensory systems to respond to them by
a motor response. It is a process associated with organizing
and ordering stimuli reaching the central nervous system
(CNS), which come from various receptors and intentional ac-
tion is the effect of correct priming. Integrating the functioning
of sensory systems affects the structure of the intended and
controlled movement. Thanks to such a highly specialized sys-
tem of sensorimotor integration, the functioning of motor co-
ordination, quality, speed and smoothness of movement are
improved. Correct and harmonious psychomotor development
of the child is the result of the physiological maturation of the
central nervous system and sensory organs and their mutual
stimulation and integration. The crowning of correct psycho-
motor development is the achievement of a correct standing
position, free locomotion, precise manipulation, verbal form of
communication, the ability to establish social bonds, emotio-
nal stability, the ability to focus and learn, and thus achieve
school maturity in the seventh year of life. Performance of hi-
gher cortical structures depends on the functioning of lower
brain levels, mainly the brainstem. The undisturbed process of
sensory integration is the basis for proper learning and beha-
vior. Sensory systems should be constantly stimulated and
used to enable proper development. If the brain does not rece-
ive enough stimuli from the sense organs, its cells die. Sensory
systems are responsible for providing information from visual
and auditory receptors. vestibular, touch, proprioceptive, ol-
factory and gustatory [1].

One of the aspects and factors of the child’s motor develop-
ment is the progressive process of laterality, i.c., the advantage
of one side over the other during movement activities. The la-
terality of activities is also called “functional asymmetry”.
Especially important is the specialization and coordination of
hand movements, which consists in the fact that the move-
ments of both upper limbs are different; the leading hand per-
forms the main action, and the subordinate hand only provides
better working conditions of the dominant hands. The advan-
tage of one hand over the other while coordinating ensures
a high degree of efficiency. Laterality in children is varied in
terms of strength and pace of process development. In many
activities, harmonious cooperation of the eye, hand and leg is
necessary, which is supported by the domination of organs on
the same side of the body. In most people, the left hemisphere
is responsible for speech and language functions (including re-
ading and writing), reasoning logics, and motor programming.
The right hemisphere manages spatial perception, musical and
artistic skills, mimicry and emotions. Responsibility for visual
and auditory processes as well as mathematical skills is divi-
ded between the two hemispheres. Certain areas of the brain
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guide specific processes and activities [2]. The phenomenon
of homogeneous domination occurs when right-handedness is
accompanied by right-eye dominance and right-handedness,
and left-handedness is accompanied by left-eye dominance
and left-handedness. There are also cases of inhomogeneous
domination, otherwise known as hybrid. In practice, there are
different types of crossed domination, for example: left-han-
ded, left-footed, and at the same time right-eye dominant chil-
dren, or right-handed, left-eye dominant and left-footed, etc.
In the child’s development, the following stages of laterality
can be distinguished:

* up to the 3rd month of life, asymmetrical arrangement of the child’s
body and movements is not due to the domination of the hemispheres,
« from the 3rd month of life to the 6th month, there is a so-called sym-
metry of mirror movements — the child stretches out both hands to-
wards objects,

« after the 6th month of line, one-handed grip develops - signs of the
preference of one hand to the other are visible,

« in the 1st and 2nd years of life, manifestations of laterality often di-
minish, as the child engages both cerebral hemispheres while walking
—walking is a symmetrical activity, involving both legs equally,

« from the 2nd year of life, laterality, i.e., bending, begins to evolve on-
ce more. Right-handedness is usually determined earlier, around the
2nd-3rd year of age, and left-handedness at the age of 3-4 [3].

Final dominance of movement activities is set until the 6th
year of life in most cases. The advantage of the left hemisphe-
re begins to increase past the 7th year of life. Ultimately, the
process of laterality ends at school age. Children with a delay-
ed process of laterality encounter many difficulties in lear-
ning, especially in reading and writing. There are several
reasons that cause laterality disorders [4]. In intrauterine life
(both in the prenatal period and during delivery), many disor-
ders can occur, i.e., hemorrhage, hypoxia, which are the most
common causes of brain damage in this period of develop-
ment. Regardless of the causes of damage, they usually affect
the fibers of motor neurons that run from the cerebral cortex
to the spinal cord. Nerve fibers from the left side of the brain
direct the motility of the right side of the body. Hence, if the
damage occurs on the left side of the brain, the right side of
the body may be weaker. The cause of pathological laterality
may also be uneven development of the cerebral hemispheres.
One of the factors responsible for brain damage can be testo-
sterone. According to N. Geschwind’s theory, excess testoste-
rone in the uterus can have an impact on the development of
the brain and the formation of laterality. Because the male fe-
tus is more exposed to the above factors than the female fetus,
this can account for more than 1.5 times the number of left-
handedness in males. There are also cases where left-hand la-
terality is conditionally inherited. The laterality model is ge-
netically passed on to the child by the parents. If the
left-handedness is present in one of the parents, the probabili-
ty that the child will be left-handed increases [5]. Laterality
disorder includes, first of all, the lack of functional domina-
tion of one side of the body (so-called weak, transient laterali-
ty), which may be a transitional (after the 6th year of age, it
testifies to retardation) or permanent state (two-handedness
persists until the end of life). Ambidexterity has a very negati-
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ve impact on the acquisition of the language system and con-
sequently on the learning of reading and writing. Two-handed
children never made a choice, which means that the laterality
of brain functions is not formed. In their behavior, ambide-
xtrous children manifest: difficulty in concentration, physical
overactivity, short time of interest in one toy, the advantage of
manipulative games in relation to role play, play at a level lo-
wer than the child’s age, difficulty in achieving correct articu-
lation of sounds, difficulty memorizing words, delayed
development of speech, problems with understanding verbal
messages in noise, fast distraction when listening to read text,
disturbed learning sequence of movements, difficulty in dres-
sing and undressing, trouble falling asleep [6].

Aim
The aim of the article is to assess the impact of the Sensory In-
tegration method on the development of laterality in children.

Material and methods

The subject of the research was the analysis of the impact of
the Sensory Integration method on the development of late-
rality in children. The main research problem was formula-
ted in the form of a question: Does the Sensory Integration
method influence the development of laterality? The rese-
arch was conducted in a group of 46 children aged 7-9. The
inclusion criterion in the study was diagnosing laterality di-
sorders before undertaking therapy and attending only the
therapy conducted according to the Sensory Integration
trend. The research was carried out on the basis of Clinical
Observation Tests. Analyzes of laterality development were
made before and after six months of therapy. The research
was conducted from June 2016 to December 2017. The rese-
arch was carried out in accordance with ethical principles,
i.e., with written consent of the children’s parents. The pa-
rents were informed about the principles of the course of the
study. In order to assess laterality, the South California Sen-
sory Integration Tests by J. Ayres were performed, inclu-
ding: right/left differentiation. Laterality analyzes were also
made on the basis of diagnostic observation: dominance of
the upper limb movement (movement activity praxis within
the hand movement); eye dominance (looking through a ho-
le cut in a carton, peeking into a dark, glass bottle, watching
patterns in a kaleidoscope); ear domination (during exami-
nation, the child stands, holding his hands in the back - the
task is to listen to sound objects given by therapists); domi-
nation of the lower limb (kicking the ball, climbing up and
down the stairs, standing on one leg). The tests assume that
the acceptable limit of the norm is from -1.0 to +1.0. If the
test results oscillated in the range -0.5 to -1.0, the occurren-
ce of laterality disorders was assumed. All the above-men-
tioned tests were carried out in three repetitions for
reliability of the obtained results. Each time the therapist
began performing diagnostic tests, he passed the objects to
the child in the centerline to exclude the suggestion of cor-
rect laterality. Lack of one-sided domination and the crossed
form were assumed to be a disorder of laterality. During the
six-month period, Sensory Integration therapy included the
following types of exercises: polisensoric stimulation, de-
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xterity exercises, visual analysis and synthesis exercises,
exercises of auditory and visual sequences, sequential and si-
multaneous memory exercises, and eye-hand coordination
exercises.

Results

In the studies, laterality analysis was carried out before begin-
ning therapy with the Sensory Integration method. The obta-
ined results indicate that the highest percentage of children
tested displays non-uniform /crossed laterality. Detailed ana-
lysis is shown in Table 1.

Table 1. Sexual distribution of the laterality analysis before the start of therapy

Non-uniform/crossed laterality 11 61

Undefined laterality

After a six-month treatment period using the Sensory
Integration method, an improvement in the development of
laterality was observed. The number of children in whom
laterality has improved has increased in both girls and boys.
The results are shown in Table 2.

Table 2. Sexual distribution of the laterality analysis after therapy

20

71

29

Correct laterality

Impaired laterality

126

15 83

Analyzing in detail the degree of development of laterality
before and after the six-month duration of therapy,
a significant improvement was observed. Before therapy,
crossed/non-uniform laterality was diagnosed in 66% of
children, and non-defined laterality in the group of 34% of
subjects. After a six-month period of attendance at the
Sensory Integration therapy, correct laterality was diagnosed
in 72% of children. In the 28% group, the presence of
impaired non-uniform/crossed laterality was observed. None
of the respondents were diagnosed with non-defined
laterality (Table 3).

18

10

64

36
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Table 3. Summary analysis of laterality in the examined group of children

Before therapy After therapy

Non-uniform/crossed laterality Undefined laterality Correct laterality Impaired laterality

% % % %

31 66 15 34 34 72 12 28

Discussion

Only uniform right- or left-side domination is beneficial for the
development of cognitive abilities. The earlier we help the child
choose the dominant hand, the sooner they will be ready to un-
derstand the speech of the environment and to independently bu-
ild grammatically correct sentences. The incomplete formation
process of side laterality results in the lack of an advantage of the
left hemisphere for language functions. Language processing in
the structures of the right hemisphere of the brain is unfavorable
to the process of shaping the language system — the right hemi-
sphere is never able to perform language functions as well as the
left one, even if it takes over these functions very early. Children
with laterality disorders display various difficulties in learning,
especially in learning to read and write [7]. They also show di-
sturbances in spatial orientation, have difficulties in reproducing
geometric shapes, confuse the right and left sides. When writing,
these children often draw signs that resemble the mirror reflection
of these letters - mirror or reflective writing. A mirror (in relation
to the right hand) positioning of the left hand during graphic ope-
rations causes the child to blur, cover the written text; he cannot
control what he writes on a continuous basis [§]. According to the
natural left-hand movement, these children begin to draw and
write from the right side of the card to the left. Other hand posi-
tioning is related to its bending in the wrist joint. This is the re-
ason for the increase in muscle tone and hence tightening of the
fingers, excessive pressure imposed on the pen. It also limits the
range and precision of movements, slows the pace of graphic
operations and quickens fatigue as a result of greater effort. The
effect is lagging behind the group and a low level of graphic wri-
ting and drawing. Abnormal habits in the use of a typewriter are
often perpetuated in pre-school age [9].

Deficits in sensory integration can cause a wide range of pro-
blems. The improvement of children with sensory disintegration
includes exercises of various disturbed functions, depending on
the problems observed during examination. It is very important
that therapy begins in the pre-school or early-school period.
Otherwise, the existing disorders will cause further problems,
such as low self-esteem or lack of age-appropriate relationships
with peers [10]. Sensory integration therapy includes stimulation
of the development of basic postural reactions, integration of both
sides of the body and depending on the needs of a given child:
exteroceptive sensation and proprioception, vestibular activities,
praxia, differentiation of right-left sides and spatial orientation. It
leads to improved performance in the areas of high and low
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motor skills, visual and auditory skills, concentration, and at-
tention span. These achievements positively affect emotional
functioning, self-awareness and self-esteem. They allow the child
to achieve better results at school, establish satisfactory relation-
ships with peers and better cope with the challenges of the surro-
unding world [11].

Conclusion

The analysis of the conducted research indicates an improve-
ment in the development of laterality as a result of the con-
ducted therapy using the Sensory Integration method.
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