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Abstracts

Topicality. Today there are many different approaches to upbring and educate hearing-impaired children in the
world. The verbotonal method is one of the alternative systems for rehabilitation of hearing-impaired children, what is
fundamentally different from traditional approaches. This method provides for a simultaneous development of all sense
organs, does not offer to isolate a specific kind of perception, nor exaggerating the role of a particular stimulus or
replacement with other linguistic code. The main task of the method is a harmonious development of the child, his
preparation for social adaptation and integration, taking into account individual abilities. The purpose of the research
was to highlight the developmental characteristics of the vestibular apparatus for the formation of oral speech in
hearing-impaired children using verbotonal method. Materials 40 preschool-age children were examined. Main group
1 (MG1) included 21 children aged 5,24+0,1 years old (10 boys, 11 girls), control group (CG1) included 19 children.
Results. The results of children rehabilitation based on the results of valuation of psychomotor development are
presented. The method is complex and includes the following elements: status of hand-eye coordination, speed and
precision in movements, development of perception, visual memory, assessment of auditory development and
coordination. Conclusions. It is determined that development of vestibular apparatus plays an important role in the
development of oral speech and is aimed at restoring audiolingual skills for normal functioning of individual. It is
recommended that in the rehabilitation process it is necessary to pay special attention to integral and harmonious
development of personality, restoration of intellectual development, physical, mental and verbal growth of the child
based on his potential abilities. Timely and well-organized rehabilitation work ensures the proper development of the
individual and promotes rapid socialization of the child.
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Oubra 3acraBHa. 3HAYeHHs1 PO3BUTKY BeCTHUOYJSPHOIO amapaty s (OPMYBaHHS YCHOIO MOBJIEHHSI B
AiTell i3 MOPYIIEHHSIM CJIYXY 32 BEpOOTOHAJIBLHOI0 METOTUKOW. AKxmyansHicmy 0ocnioxncenns. Ha cboronHi y cBiti
iCHye 0araTto pi3HHX MiJXOMIB J0 BUXOBAaHHS i HaBUaHHS AiTeH i3 mopymeHHsME cinyxy. OHI€0 3 allbTePHATHBHUX
cucteM peabinmitamii JiTed 13 MOPYLICHHSIMH CIyXY, 110 HPHHIMIIOBO BiAPI3HSIETHCS BiJ TPAIULIHHHUX TiJIXOIIB, €
BepOoTOHANBHA MeToAWKa. BoHa mepenbadae OgHOYACHHM PO3BHTOK YCiX OpraHiB UyTTs, HE MPOIOHYE i30JIOBATH
OKpEeMHUH BHUI CHPUHHATTSA, HE IMepeOiThIIye PONb MEBHOTO CTHUMYIY abo 3aMiHy iHIIUM JHTBICTHYHHM KOIOM.
OCHOBHIM 3aBIJaHHSM METOAWKMA € TapMOHIWHUM PO3BUTOK OUTHHHU, ii MiATOTOBKA MO COIalbHOI ajgamnTarii Ta
iHTerparii, ypaxoByIOUM IHAWBiMyanbHI 31i0HOCTI. Mema OocnidrycenHa — BUCBITICHHS OCOOIHMBOCTEH PO3BHUTKY
BECTHOYJSPHOrO amapaTy Uil (GOpMyBaHHS YCHOT'O MOBJICHHS B JITEH B3 MOPYLICHHSAM CIyXy 3a BEpOOTOHAIBHOIO
METOAUKOI0. Mamepianu memoou 0o0cnioxyiceHHA. AHANI3 HAYKOBHUX JDKEPEN, 30POBO-MOTOPHOI KOOPIMHAILIT,
MIBUAKOCTI W TOYHOCTI PyXiB, PO3BUTKY CIPHIHATTS, 30POBOi IaM’STi, OMIHKHA CIYXOBOT'O PO3BUTKY, KOOPIHHAIII.
Ob6crexxeno 40 miteit momkimeHOro BiKy. OcHoBHy Tpymy 1 (OI'l) ckmama 21 gutmaa Bikom 5,2+0,1 pokm
(10 xmoruukiB, 11 miBuat), kouTpormsHy (KI'1) — 19 miteii. Kpurepismu BUKIIOUCHHS OyJIO TMAI€HTH 3 ayTHIHAM
CIIEKTOPOM Ta PO3YMOBYIO BinmcTamicTio. Pe3ynsmamu. IlpencraBneHo pe3ynbraTe peaOimiTamii AiTed Ha OCHOBI
Pe3yABTATIB OIIHKH IICHXOMOTOPHOTO PO3BUTKY. MeTonuKa Mae KOMITICKCHUH XapaKTep 1 BKIIFOYA€E TaKi eIEMEHTH, K
CTaH 30pOBO-MOTOPHOI KOOPAMHAI1, IIBUIKICTh 1 TOYHICTIO PYXiB, PO3BUTOK CIPUHHSATTS, 30pOBOI IaM’sITi, OIIHKA
CIIyXOBOT'O PO3BUTKY, KoopauHamii. Bucnoeku. BuzHadeHO, 10 pO3BUTOK BECTHOYISIPHOTO amapaTy Billirpae BaXKIIUBY
pOJIb Yy PO3BUTKY YCHOTO MOBJICHHS W CHIPSAMOBaHWHA Ha BiJHOBJEHHS CIYXOMOBHHMX HAaBHKIB IS HOPMAaJbHOIO
¢yHKIioHyBaHHS iHAMBIAA. IlokasaHo, mo B mpoueci peabimitarii HOTPiOHO MPUAINIATH OCOONMBY yBary IHUTICHOMY
TrapMOHIHHOMY PO3BUTKY OCOOHMCTOCTI, BiTHOBJICHHIO IHTEIEKTYaIbHOTO PO3BUTKY, (DI3HIHOTO, JYXOBHOI'O Ta MOBHOT'O
3pOCTaHHA AWTHHM Ha OCHOBI 11 MOTeHHiHHMX 31i0HOCTel. CBO€yacHa Ta MPaBWJIBHO OpraHi3oBaHa peabimiTariiiHa
pobota 3abe3mneuye HaJeKHUH PO3BUTOK IHAMBIAA ¥ cipuse MBHAKIHA coriamnizamii autrHn. [lepcnekTuBy momanpmmx
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JOCHIDKEHb y0adaeMo B po3poOIli peaOiuTiTaIliifHUX 3aXOiB JUIA IbOTO KOHTHHTCHTY XBOPHUX 3 BHUKOPHCTAHHIM
BEpOOTOHATIBHOI METOIUKH.
Karo4ogi ciioBa: ropyieHHs ci1yxy, BECTHOYIIAPHUH arapaT, yCHEe MOBJICHHS, peaditiTamist.

Oabra 3acraBHa. 3HauyeHHMe Pa3sBUTHS BeCTHOYJSAPHOrO ammapara Ui (pOpMHPOBAaHHWS YCTHOH peuH y
JeTeil ¢ HApYLIEHHEM CJIyXa MO BepOOTOHANBLHON MeTonMKe. AKkmyanvhocmy ucciedosanus. Ha ceromssimHuit
JICHb B MUpPE CYLIECTBYET MHOTO Pa3IMYHBIX IOIXOIOB K BOCIIUTAHHIO M OOYYEHHIO JETeH C HapYIICHHUSMH CIyXa.
OnHO¥t U3 aNnbTepHATUBHBIX CHCTEM pEaOMIMTANH JeTel ¢ HApPYIICHUSMH CIIyXa, IPUHIMINAIBHO OTJIMYaloIeiicss oT
TPaJULMOHHBIX ITOJXOJIOB, SIBISETCS BEpOOTOHANbHAs METOAWKa. J[aHHAs MeTomuKa TNpearojaraeT OJHOBPEMEHHOE
pa3BUTHE BCEX OpPraHOB YYBCTB, HE MpeaiaracT HM30JUpOBATh OTJIEIBHBIA BHJ BOCIPHUSTHS, HE IPEBBIIIAET POJb
OIIPEJIETIEHHOT0 CTUMYJa WJIM 3aMEHYy JPYTHM JIMHTBUCTHYECKMM KoJoM. OCHOBHOHM 3ajgaueil METOAWKH SIBISIETCS
rapMOHHYHOE pa3BHUTHE peOeHKa, ee MOAr0TOBKa K COLMAIbHON alalTallid ¥ UHTETrPaLliH, YIUTHIBast WHANBUIYaIbHbIC
ciocoOHocTu. I]ens WcclienoBaHUsT — OCBEIIEHHE OCOOEHHOCTEH pa3BUTHS BECTHOYJSIPHOTO ammaparta Juis
(hOpMHUPOBaHUS YCTHOW peYM y JIETeH C HApPYIICHHUEM ClIyXa MO BepOOTOHAIBHON MeToauke. Mamepuanvt menoovl
UCCN1e006AHUS — AHATTN3 HAYIHBIX UCTOUHHKOB, 3pUTEILHO-MOTOPHOI KOOPIMHAIMH, CKOPOCTH U TOYHOCTH JIBHIKEHHH,
pa3BUTHUS BOCHIPHSITHUS, 3PUTEIBHON IMaMsTH, OLEHKH CIIYXOBOTO pa3BUTHS, KoopauHaimu. OOcnemoBano 40 nereit
JIOIIKOIBHOTO Bo3pacTa. OcHoBHYIO Tpymmy 1 (OI'l) coctaBmn 21 pedenok B Bo3pacte 5,2 + 0,1 roga (10 Manp4ukoB,
11 neBouexk), koHTpoONbHYIO (Krl) — 19 nereit. Kpurepusamu uckimrodeHus] ObUTH MAIMEHTHI C AYTUYHBIM CIIEKTOPOM M
YMCTBEHHOH OTCTal0CThIO. Pe3ynvmamot. IlpencraBieHHbl pe3ynbTaThl peaOUIUTaly IeTel Ha OCHOBE PE3yJIbTaTOB
OLIEHKH TICUXOMOTOPHOI'0 pa3BUTHs. MeTo/IMKa UMeeT KOMITJICKCHBIN XapakTep U BKIIOYAeT CIEAYIOIINE AIEMEHTBI: 10
COCTOSIHUIO 3PHUTEIIbHO-MOTOPHOM KOOpAWHALIMK, CKOPOCTH M TOYHOCTH JBIDKCHUH, pa3BUTHIO BOCIPUSITHS,
3pUTENILHOM TaMsTH, OLEHKH CIYXOBOTO Pa3BUTHUS, KOOpAWHAIMU. Bwsigoodwr. OrpeneneHo, 4TO pa3BUTHUE BECTH-
OyJsIpHOTO amnmapara WUrpaeT Ba)KHYIO pOJb B pPa3BUTUM YCTHOW peYd W HANpaBICHO HAa BOCCTAHOBIIEHHE CIIYXO-
S3BIKOBBIX HABBIKOB JUISI HOPMAalbHOTO (DYHKIMOHMpOBaHHMS WHIWBHUIA. [loka3aHo, 4To B Tpoliecce peaduIuTaluu
HY)XHO  YACJIATH 000606 BHUMaHUE [CJIOCTHOMY TapMOHUYHOMY Pa3BUTUIO JIMYHOCTH, BOCCTAaHOBJICHHUIO
MHTEIUICKTYAIIbHOTO PAa3BUTHsL, (PU3MUECKOro, JYXOBHOTIO U SI3BIKOBOIO pOCTa PeOCHKA HAa OCHOBE €ro MOTEHIMAIbHBIX
cnocoOHocTel. CBOeBpeMEHHas U MPaBUIbHO OPraHU30BaHHAs peaOUIMTAllMOHHAs paboTa obeclieunBaeT HaJIexKallee
pa3BUTHE WHIMBHIA U CIOCOOCTBYET OBICTPOi colmanu3anuu pedeHka. [lepcrekTHBoO JanbHEHIINX HCCIeI0BaHUN
BUAUM pa3paboTKy peaOdMIMTALIMOHHBIX MEPOIPHUSITUI Ui JAaHHOTO KOHTHHICHTA OOJBHBIX C HCIOJIBb30BAHUEM
BEepOOTOHATIBHOW METO/IUKU.

KaroueBble ci10Ba: HapylleHUE Cllyxa, BECTUOYISIPHBIN annapart, yCTHasi pedub, peaOrInTalys.

The purpose of the research was to highlight the developmental characteristics of the vestibular
apparatus for the formation of oral speech in hearing-impaired children using the Verbo-Tonal method.

Today there are many different approaches to upbring and educate hearing-impaired children in the
world. The Verbo-Tonal method is one of the alternative systems for rehabilitation of hearing-impaired
children, what is fundamentally different from traditional approaches. This method provides for a
simultaneous development of all sense organs, does not offer to isolate a specific kind of perception, nor
exaggerating the role of a particular stimulus or replacement with other linguistic code. The main task of the
method is a harmonious development of the child, his preparation for social adaptation and integration,
taking into account individual abilities.

Materials 40 preschool-age children were examined. Main group 1 (MG1) included 21 children aged
5.240.1 years old (10 boys, 11 girls), control group (CG1) included 19 children.

Results. The results of children rehabilitation based on the results of valuation of psychomotor
development are presented. The method is complex and includes the following elements: status of hand-eye
coordination, speed and precision in movements, development of perception, visual memory, assessment of
auditory development and coordination.

Conclusions. It is determined that development of vestibular apparatus plays an important role in the
development of oral speech and is aimed at restoring audiolingual skills for normal functioning of individual.
It is recommended that in the rehabilitation process it is necessary to pay special attention to integral and
harmonious development of personality, restoration of intellectual development, physical, mental and verbal
growth of the child based on his potential abilities. Timely and well-organized rehabilitation work ensures
the proper development of the individual and promotes rapid socialization of the child.

Key words: hearing impairment, vestibular apparatus, oral speech, rehabilitation.

Introduction. One of the most serious health and social problems is diseases leading to hearing
decrease or loss. Given that acoustic analyzer is one of the most informative in respect of receipt of
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information from the outside world, decrease of hearing, not to speak about its loss, significantly affects the
quality of life, violating a person's position in society, restricts his/her choice of profession, and often leads
to exclusion from society. Hearing is also important for the overall development and personality formation,
in particular, for child's speech development, which has a decisive influence on his mental development
(N.G. Baykina, A.V. Mutiev, Y.V. Kret, 2003; L.S. Vygotsky, 2003) [7].

In Ukraine, upon the results of epidemiological studies, 1 child is born with total deafness per
1,000 normal births; deafness develops in 2-3 children during the first 2 years of life. There are about
300 thousand children and 1 million adults with hearing impairment in the state, who require a hearing aid,
including with deafness — 11 million children and 100 thousand adults (B.S. Moroz, A.T. Rostunov, 2013;
V.M. Shevchenko, 2013) [9; 10].

Today there are many different approaches to upbring and educate hearing-impaired children in the
world. The Verbo-Tonal method is one of the alternative systems for rehabilitation of hearing-impaired
children, what is fundamentally different from traditional approaches. This method provides for the
simultaneous development of all sense organs, does not offer to isolate a specific kind of perception, nor
exaggerating the role of a particular stimulus or replacement with other linguistic code. The main task of
method is the harmonious development of the child, his preparation for social adaptation and integration,
taking into account individual abilities.

At present, no one denies the importance of early diagnosis and rehabilitation of hearing-impaired
children. It is important to begin rehabilitation immediately after establishing diagnosis for a child.

As the whole children's organism, their body and musculoskeletal and vestibular apparatus play an
enormous role in rehabilitation, it is necessary to conduct a precise examination of vestibular organ. It is
important to check the function of vestibular apparatus before the rehabilitation beginning. There is a special
apparatus for this, but if it is not possible to use such devices, you can refer to the fairly simple well-known
methods.

Coordination of movements is investigated by using the tests corresponding to the age at which the
child can perform them:

- finger-nose test: children with their index finger touch a nose tip in turn, by different hands with
visual, and then without visual control, spreading arms out to the sides. The researcher notes mistouches;

- heel-knee test: the heel of one foot slides down along the low leg from the knee to the foot of another
leg, and then up to the knee. The heel slides off the lower leg in pathology;

- test for mistouche: the child under test must hit with the finger the immovable finger of the researcher
(with visual and without visual control in horizontal and vertical planes). The mistouche is recorded on the
side of defect;

- diadochocinesia: the opposite (supination and pronation) movements are performed by stretched out
hands with splayed fingers at a fast pace. The movements™ symmetry is disordered in pathology, they
become clumsy;

- studying the walking, the rocking, the steadiness of steps and the symmetry in movements of the
whole body are observed. Coordination of movements is also studied using coordinamometre of different
types. [5]

The principal pathology can cause a chain of consequences, which, having arisen, become causes of
new disorders. It was revealed that hearing loss in children is accompanied by disharmonious physical
development in 62% of cases, in 43.6% - by defects of musculoskeletal apparatus (scoliosis, flatfoot etc.), in
80% of cases - by delay in motor development. Comorbidities are observed in 70% of deaf children.
Hearing-impaired children have retardation development of locomotor static functions, which, in turn, affects
the formation of inter-analyzer connections. Retardation development of "straight standing" (mastery of
sitting, walking, etc.) leads to disorientation in space and in the objective world.

The Verbo-Tonal Method (VTM) attaches great importance to the development of the vestibular
apparatus, the body movements and orientation in space for the formation of oral speech in hearing-impaired
children. The principle of the Verbo-Tonal Method is the following: "An auditory nerve of a deaf child is
damaged, the auditory center in the cerebral cortex is not damaged, and however, it never receives auditory
signals. The task of the Verbo-Tonal Method is to make the auditory center to work".

The purpose of the research was to highlight the developmental characteristics of the vestibular
apparatus for the formation of oral speech in hearing-impaired children in the rehabilitation center for
children with hearing and speech disorders using Verb-Tonal method.
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The methods of the research.

40 preschool-age children were examined. Main group 1 (MG1) included 21 children at the age of
5.2+0.1 (10 boys, 11 girls), who were registered with the rehabilitation center for children with hearing and
speech disorders of lvano-Frankivsk Regional Children's Consultative Clinic. The control group (CG1)
involved 19 children, who were registered with the pediatrician of lvano-Frankivsk Regional Children's
Consultative Clinic.

Table 1
The development of hand-eye coordination of hard-of-hearing children (M+m)
Indicator | CG (n=19) | MG1 (n=21)
The level of hand-eye coordination
High 30+7.25
Normal 70+7.25 42.86+10.8*
Low 57.14+10.8%*
The level of motor skills development
Indicator CG (n=19) MG1 (=21)
High 45+7.87

Medium 55+7.87 33.33+10.3*

Low 66.67+£10.3*

Picking up a pyramid, s 8.46+14 12.1540.45*

Tapping test, number of dots 28.424+0.79 19.57+1.25*
Table 2

The development of Visual Memory of hard-of-hearing children(M=m)

Indicator CG (n=19) MG1 (n=21)

Performed 87.5+5.23 28.574+9.86*

Not performed 12.5+5.23 71.4349.86*

Auditory sense
Performed 100
Not performed 100*
Table 3
The level of functional state of hard-of-hearing children(M=+m)
Indicator | CG (n=19) | MG1 (n=21)
String Test
Boys 10.84+0.74 5.34+0.35%*
Girls 11.32+0.88 5.69+0.41*
Tree Test, s
Boys 7.33+0.27 3.37+0.12%*
Girls 7.15+0.74 3.15+0.09*

Notes: * — statistically significant difference in comparison with the corresponding indicator of CG (p<0.05);
o - statistically significant difference in comparison with the appropriate indicator of MG1 (p<0.05)

The results of the research. As the whole child's organism, his body, movements and vestibular
apparatus play a great role in rehabilitation, it is necessary to conduct a precise examination of vestibular
organ. The vestibular apparatus is the organ perceiving changes in head and body positions in space and in
directions of human body movements. It is a part of the inner ear and is a complex receptor of the vestibular
analyzer.

The signals of two types are transferred from receptors, namely: static and dynamic. They both appear
in the course of mechanical stimulus of hairs sensitivity as a result of otoliths or endolymph displacement.
When changing body position, the direction of the force is changed, that acts from the otolith side on the
hairs sensitivity. Utricle plays a leading role in perceiving a body position and probably is involved in
rotation perception. Saccule complements the utricle and is required for perception of vibration.
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Inner ear parts innervate with eighth cranial nerve processes of which end either in the auditory or in the
vestibular nuclei of the brain, where the received information is analyzed. The vestibular nucleus is a nerve
cell cluster in the brain stem; they have a wide range of connection with skeletal apparatus, eye muscles and
cerebral cortex. Nerve impulses are transmitted from the vestibular nucleus to the temporal part of the
cerebral cortex, where the center of balance and the sense of control consciousness over the head and body
positions are located. The balance is determined and maintained by the center of the brain, which receives
information from the organs of equilibrium located in the inner ear and other sense organs. Thus, the brain
receives the signals coming from the vestibular apparatus with information perceived by eyes and other sense
organs [2; 4].

Embryonic vestibular organ appeared as a result of thickening of the exodermis, meanwhile, specific
sensory cells (mechanoreceptors) were developed. The vestibular organ has otolithic and cupular sense
organs. Sensitive cells of otolithic organ perform the following functions: 1 — perception of gravitational
field; 2 — perception of linear acceleration; 3 — perception of angular acceleration; 4 — response to the sound.
The cupular organ contributes to angular acceleration. Neurophysiological studies have proved that otolith
organ responds to tones of 1,000 Hz and can replace cochlear activity. While the inner ear contains both the
vestibular apparatus and cochlear, we can talk about vestibulocochlear hearing. [4]

Vestibular Organ

// _ Anterior canal
Posterior canal }

f \ l Amp 11 \ cstlbular nerve

Sy & ’/ ,_'/

Lateral czinal

Fig. 1. The vestibular organ is composed of otoconia apparatus, formed by the utricle and the saccule,
nd three semicircular canals

The vestibular sense improves speech understanding, as the changes in intonation, rhythm, pace and
values of oral speech are perceived by it (Fig.1) through low frequencies. Vestibular perception coincides
with the auditory at frequencies from 16 Hz to 1,000 Hz. Frequencies below 16 Hz are perceived only by the
vestibular apparatus. The thresholds of the vestibular organ are unknown, because it is difficult to separate
auditory perception from vestibular one. Sensory perception of information in the vestibular nucleus is also
transferred to the reticular formation, the cerebellum and the lateral auditory pathway [1].

When the hearing is impaired, perception depends on other biological mechanisms, such as sense in
space. The brain regulates the magnitude and precision of movements. If there are disorders in the vestibular
organ, other organs (vision, hearing, and tactile feelings) assume its functions and vice versa. Recovery of
vestibular apparatus function is very important for the rehabilitation. It is required for orientation in space. It
is necessary to teach hearing-impaired children movements, the ability to control their body, that is to strain
and relax. If the child only lost hearing, without accompanying disorders of the vestibular apparatus and
motor skills of the body, rehabilitation is carried out easier and more successful.

The in hereditary deaf children usually have vestibular apparatus in the normal condition. But, along
with it, most of hearing-impaired children have vestibular function disorders. This is especially common in
children, who suffered through purulent meningitis, as a result, the labyrinth can be damaged and vestibular
function can be affected. It was found that the damaged labyrinth is more common in people with acquired
deafnes [3].

Disorders of coordination, movements when walking, symptoms of body sway and walk extending the
foot on the surface is observed in deaf people with disordered vestibular apparatus. But the balance in respect
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of them is gradually formed due to visual perception of the environment, and the feeling of their own body,
their movements, and kinetic senses when moving. The role of vestibular senses is great not only for
preserving a balance but also for orientation in space. And for hearing-impaired children the vestibular
apparatus plays an important role in rehabilitation for full socialization.

The great importance in rehabilitation of children using the Verbo-Tonal method is paid to the
development of vestibular function. It provides for exercises, namely: jumping on one and two legs, jumping
over certain hurdles or the cord, walking along the line or on the gymnastic bench, swinging, counting
rhymes with hand movements, etc. Educators and parents who are walking with a child, must encourage him
to physical activity, as well as to a variety of play-based tasks aimed at the formation of vestibular sense.

The following exercises are used by the rehabilitation center for children with hearing and speech
disorders for the development of vestibular function when working with children of different age groups.

Exercises for young children (1-3 years old):

— walking with things in hands;

— rolling on the floor on a mat;

— walking along the gymnastic bench (hands behind head), by sidesteps alternately by the left, the right
side, dismount into the hoop.

Exercises for infants and pre-school children:

— walking along a narrow rail of gymnastic bench (hands to the sides), dismount into the hoop.
Walking along a narrow rail of gymnastic bench (hands behind head) squats in the center, then continuing in
movement (with the use of audio signal - by ear);

— jumping on the fitball in a sitting position, holding the balance.

Exercises for older pre-school-age children:

— jumps on both feet through the gymnastic bench with the leaning upon hands (three sets);

— walking on a brick (tambourine beating with every step), then "the beating frequency is changed,
increasing the speed of steps;

— a cotton ball tossing and catching (10 times in a row);

— raising the body from a facedown position on a fitball, first hands behind head, then to the sides
(10 times, count 1-2).

Exercises for school-age children:

— perform arabesque on the floor, then on the gymnastic bench;

P. P.: standing on the floor with eyes closed, lift your right leg, bending its knee, and touching with your
left hand the nose tip; repeat with the other leg;

— keep balance sitting on a fitball (hands to the sides, legs pressed to the ball).

The results of the research. Therefore, the Verbo-Tonal method opens new opportunities for the
person. This work is carried out in a specific sequence and consists of the following three stages: diagnosis,
rehabilitation and integration. This method gives the opportunity to develop hearing in deaf children using
the bodily conductivity of low frequencies, to which every living organism is sensitive, as well as residual of
auditory senses.

Definition of psychomotor development of hard-of-hearing children found that they slow down behind
their healthy children of the same age in terms of hand-eye coordination, speed and precision of movements,
development of perception, visual memory, assessment of auditory development and coordination (See
Tables 1, 2, 3).

In determining the state of hand-eye coordination using Seguin Form Board Test, it is found that during
initial examination of hard-of-hearing children no individuals with its high level were identified (compared
to one third in CG) (p<0.05). The normal level was determined only in 30+7.25% of CG children and
42.11£11.33% of MG1, low — 57.14£10.8% (p>0.05), respectively.

The children with a high level of manual fine motor skills were not identified among hard-of-hearing
children in both groups, while in the group of children with normal hearing there were nearly half of them.
The average level of development of motor skills was detected only in one-third of hard-of-hearing children,
most of which has its low level (See Table 1).

In order to determine the level of finger coordination development, the test ‘pick up the pyramid’ was
carried out. The test time in CG was 8.46+0.14 s, i.e. it was on average by 42.7% less than in the main group,
which indicates the deterioration of fine motor skills in hard-of-hearing children.
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The results of the tapping test became the proof of the latter fact: number of dots in CG was, on average,
by 32.4% more than in the main group, indicating a poor state of visual-motor coordination of deaf children
(See Table 1).

The definition of visual memory by means of putting together the cut picture in 30 s showed that only
one third of hard-of-hearing children coped with this task, what significantly differed from the indicator of
children with preserved hearing (87.5+5.23) (p<0.05).

The level of development of auditory perception was determined as unconditional reflex audiometry.
Under this option the children of main groups were also retarded from the children of the same age. (p<0.05)
(See Table 3).

The results of carrying out String Test, which, together with Tree Test determine the level of functional
state of central nervous and musculoskeletal systems, showed that both boys and girls of main groups kept a
balance approximately twice less time compared to CG indicator (p<0.05). A similar trend was determined in
carrying out the Tree Test (steadiness to hold the body on one leg) (See Table 4).

Conclusions and prospects for further research. The Verbo-Tonal method is rehabilitation of child's
harmonious development, primarily rehabilitation of residual hearing perception with activation of all
preserved analyzers, potential capacities of children. The fundamental in the Verbo-Tonal teaching method is
that the patient's speech develops on the basis of residual auditory perception. A basic and fundamentally
important in the Verbo-Tonal method of teaching and upbringing children with hearing and speech disorders
is what primarily directly affect the brain through auditory analyzer. The brain will function better if it gets
first auditory stimulus, for which ear is the most sensitive, and, secondly, through vision and other analyzers.
The brain will recover its functions. Therefore, it is important to train hearing, to develop auditory sense
through the vestibular apparatus. This is because the development of vestibular apparatus is of great
importance in the formation of oral speech in hearing-impaired children using the Verbo-Tonal method.

The main goal of Verbo-Tonal method is hearing and speech rehabilitation, development of all abilities
of the child and preparation for social adaptation and integration, taking into account individual
characteristics of the child.
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