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Abstract. The article describes an authored educational rehabilitation program for chil-

dren with general underdevelopment of speech of the 2
nd

 – 3
rd

 levels and dysarthria and 

argues its effectiveness in the conditions of Polar regions. Recent years have seen an 

increase in the number of preschoolers with speech disorders. In Polar regions these 

children refer to the “group at risk” because it is in the winter-spring period that they demon-

strate growth of chronic somatic pathology exacerbation, reduced immunological reactivity 

and adaptive potential, metabolism changes, general weakness, atonia and increased fatiga-

bility. A combination of educational, rehabilitative and communicative constituents in edu-

cation and upbringing of such children using non-traditional methods may ensure their emo-

tional well-being and adequate psychic development. 

An educational rehabilitation program “Ecological Therapy” with special education ele-

ments for children of 6—7 years of age suffering from speech disorders has been worked out 

and tested at the Polar-Alpine Botanical Gardens-Institute named after N.A. Avrorin. Classes 

were held during the period of transition from the Polar night in the natural conditions of the 

Kolskiy North. Dynamic registration of cardiorythmographic parameters of children was 

done during the whole period of realization of the program. 

Children who have undergone ecological therapy show higher index of heart tension 

after ten treatments in comparison with the control group; naturally, by the end of the 

program their concentration of attention reached its maximum. In addition, the study 

reveals increase of organism resilience and tolerability of heliogeophysical agents ac-

tively influencing people in the conditions of high latitudes. 
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Analysis of the modern situation 

in the system of education and up-

bringing of preschool children shows 

that the number of children with un-

derdevelopment of speech is constant-

ly growing. 

Underdevelopment of speech 

may be manifested in mispronuncia-

tion, violation of grammatical struc-

tures and poor vocabulary. Severe 

speech disorders are characterized by 

general underdevelopment of speech, 

which is expressed in impairments of 

both phonetical and lexico-
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grammatical aspects. As a result of 

this many children with underdevel-

opment of speech demonstrate limita-

tions in thinking and oral communica-

tion and have problems in reading and 

writing [14]. Apart from this, the giv-

en category of schoolchildren exhibit 

disorders of attention, poor cognitive 

activity, reticence and inadequate 

formation of play activity [13]. 

According to psychological liter-

ature on the problem under study, a 

combination of developmental and 

individual approaches to education 

and upbringing of such children may 

guarantee their emotional wellbeing 

and full psychological development. 

Realization of the potential of differ-

ent stages of psychic development 

takes place due to the children’s par-

ticipation in age-defined activities – 

playing, speech communication, 

drawing, designing, music, etc. [7]. 

An additional education rehabilita-

tion program with special education ele-

ments “Ecological Therapy for children 

of 6 - 7 years of age with speech disor-

ders” (further referred to as Program) 

has been worked out and tested at the 

Polar-Alpine Botanical Gardens-

Institute named after N.A. Avrorin 

[2]. The Program includes several 

parts: educational (acquaintance with 

the world of plants and animals); re-

habilitative (elements of art-, work-, 

animal- and gardening-assisted thera-

py); communicative (stimulation of 

speech activity and social adaptation); 

and special education (development of 

minor motor activity, use of tongue 

twisters, logopedic games and psy-

cho-emotional relaxation). 

Collections of plants and a pets’ 

corner belonging to the Polar-Alpine 

Botanical Gardens-Institute were used 

for the realization of the Program. 

The given Program for children 

with speech disorders has no ana-

logues as it uses a complex approach 

accompanied by non-traditional 

methods. The Program is based on 

reinforcement of the child’s motiva-

tion to getting new knowledge 

through research activity in the field 

of ecology and biology with visualiza-

tion of the final goal and implementa-

tion of results in practice. 

According to literature, initial 

stages of design of developmental 

programs focus on the principle of 

interconnection of sensory, intellectu-

al and speech development of chil-

dren; this principle is based on the 

interpretation of speech as a kind of 

verbal thinking, the development of 

which is connected with cognition of 

the surrounding world [3; 7]. The Pro-

gram worked out at the Polar-Alpine 

Botanical Gardens-Institute is aimed 

at enhancing the rehabilitative effect 

by means of co-use of elements of 

gardening-assisted and animal-

assisted therapy. 

Distinction of stages of imple-

mentation is an important characteris-

tic feature of the Program. This peculi-

arity lets children gradually learn the 

flora and fauna, starting with the sim-

pler forms of activity and then passing 

over to more complex ones. 

At each lesson, special emphasis 

is placed on observation and tactile 

contacts with living nature (touching 

grass, smelling flowers, patting an 

animal, listening to birds singing). 

The Program includes blocks of 
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gardening-assisted and animal-

assisted therapies, and each block 

consists of 15 lessons with the sched-

ule of one lesson a week. According 

to SanPiN Sanitary Norms and Regu-

lations (2.4.1201-03) lessons for this 

category of pupils should last 30 

minutes (10 minutes may be allotted to 

new material acquisition in the form of 

computer presentations or narration 

with visual support and 20 minutes – to 

practical activity). Various forms of 

lessons are used in the course; they are 

worked out for each topic and include 

both traditional and unique (authored) 

methods. The realization of the Program 

takes 3.5 months [2]. 

Classes were held during the peri-

od of transition from the Polar night. It 

is a most unfavorable period for the 

children of at-risk group, to which chil-

dren with general underdevelopment of 

speech belong. The child’s functional 

state in the severe conditions of the 

North is subject to a complex of unfa-

vorable natural factors. They include 

extreme climatic and heliogeophysical 

factors, violations of photoperiodicity, 

etc. [4]. At this time of year children 

demonstrate metabolism changes, gen-

eral weakness, atonia and increased 

fatigability. It is traditionally believed 

that it is a period of astheno-vegetative 

and neurotic disorders, growth of chron-

ic somatic pathology exacerbation, re-

duced immunological reactivity and 

adaptive potential [11; 15]. 

Two groups of children of the 

age of 6 – 7 attending a special nurse-

ry school of Apatity, Murmansk Re-

gion, took part in the experiment: the 

experimental group (12 children) took 

part in the lessons of the Program, and 

the control group (also 12 children) 

were subject to dynamic measure-

ments only. Children of both groups 

had general underdevelopment of 

speech of levels 2 and 3 and dysar-

thria. The children’s parents and 

guardians (in cases of absence of par-

ents) were given the text of “Agree-

ment with child’s participation in a 

scientific experiment” which explained 

the purpose and tasks of the investiga-

tion. Only those children whose par-

ents or guardians signed the agreement 

took part in the experiment [5]. 

We registered electrocardiograms 

objectively reflecting the frequency of 

heart rate for measurement and calcu-

lation of heart rate variability parame-

ters [16]. The functional state of chil-

dren was evaluated with the help of 

the digital cardiorythm analyzer 

Omega M produced by LLC Dynamic 

Technologies, St. Petersburg [12; 16]. 

Electrocardiograms were taken 

after afternoon nap in the sitting posi-

tion. This position was chosen as a 

most physiological and suitable one 

for the children of this age. Hemody-

namic parameters in the sitting posi-

tion slightly differ from the ones in 

the horizontal position but their inter-

ference with the parameters of heart 

rate variability is insignificant. For 

each parameter of heart rate variabil-

ity we assessed the importance of dif-

ferences caused by gender distinctions 

of children. All parameters of signifi-

cant deviations (with the level of sig-

nificance р < 0,05) did not depend on 

gender distinctions [8; 9]. 

Adaptation of the child’s organ-

ism to the changing conditions of en-

vironment was evaluated through 
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analysis of heart rate variability al-

lowing us to give quantitative charac-

teristics of activity of various parts of 

the autonomic nervous system 

through their influence upon the func-

tion of the sinoatrial node. Investiga-

tion of autonomic regulation of heart 

rate proves that fluctuations of statis-

tical parameters of heart rate variabil-

ity signal about excessive overload 

quicker than other functional parame-

ters: thus, nervous and humoral regu-

lation of blood circulation change be-

fore energetic, metabolic or hemody-

namic disturbance are revealed [10]. 

Heart tension-time index, or 

Baevskiy index, is one of the cardi-

orythmic parameters measured with 

the help of cardiorythm analyzer 

Omega M. This parameter was chosen 

as the most adequate indicator match-

ing the purpose of our investigation. It 

shows the degree of centralization of 

heart rate regulation and serves as an 

integral marker of centralization of 

adaptive processes. According to data 

from special literature, in healthy 6 – 

7 year old children it is estimated at 

87,4 ± 10,6 conventional units [8]. 

We carried out an analysis of changes 

of the heart tension-time index in 

children with speech disorders attend-

ing lessons of ecotherapy in compari-

son with the control group. The data 

were statistically processed and dia-

grams of changes of the heart tension-

time index were built (Fig. 1). 

The diagrams demonstrate a value 

increase of the given parameter by the 

tenth lesson (210 conventional units). 

Consequently, by the end of realization 

of the Program the concentration of 

children’s attention reaches its maxi-

mum value [6]. 

According to current research, 

periods of concentrated and hard work 

demonstrate growing tension of regu-

latory systems of the organism, acti-

vation of the central regulatory con-

tour and domination of the sympathet-

ic division of the autonomous nervous 

system [1]. 

As the Ecotherapy Program was 

carried out in high latitudes (in Polar 

Regions) and overcoming negative 

impact of natural phenomena charac-

teristic of these latitudes (polar night 

and excessive influence of solar activi-

ty) was one of its goals, we studied the 

influence of heliogeophysical factors 

on variable physiological parameters. 
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Figure 1. Dynamics of the heart tension-time index in the control and 

experimental groups in the course of the Ecotherapy Program. 

 

We considered three such 

factors: the solar flux, the average 

planetary A-index and the average 

planetary K-index (according to the 

data provided by the project “Tesis” 

of the Lebedev Physical Institute of 

the Russian Academy of Sciences). 

Low heart rate frequencies of the 

control group demonstrated high level 

of correlation with the solar flux, 

whereas the values of correlation of 

the same parameter in preschool 

children of the experimental group 

were lower. 

The obtained data testify to the 

fact that the preschoolers of the exper-

imental group showed better results 

than the children of the control group. 

The diagram in Fig. 2, showing 

the dynamics of the low frequencies 

of heart rate in children and the solar 

flux demonstrates that the two waves 

of fluctuation in the beginning of the 

Program are approximately in the re-

versed phase to each other (the same 

as in the control group) (Fig. 3), but 

from about the middle of the course 

they change in the same phase or in-

dependently. 

A possible conclusion based on 

these data may be that the participa-

tion of children with speech disorders 

in the Program facilitated better resili-

ence of the organism to external influ-

ence and its more stable functioning 

in the conditions of the Polar Regions. 
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Figure 2. Dynamics of changes in the solar flux and the power  

of the low frequency component spectrum in the experimental group 

 
Figure 3. Dynamics of changes in the solar flux and the power  

of the low frequency component spectrum in the control group 

 

It is well known that adaptive 

compensatory mechanisms of 

vegetative regulation are 

characterized by high adaptive tension 

(expressed sympathetic activity) 

mostly due to central stimulation 

through the neurogenic regulatory 

channel. We believe that it is this 

level of vegetative regulation that 

guarantees the “stationary character” 

of the functional systems of the 

child’s organism and the “rigid 

nature” of the basic parameters. 

The analysis of 

cardiorythmograpfic parameters of the 

cardiovascular system of children 

with general underdevelopment of 
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speech during lessons of the program 

“Ecological Therapy for children of 6 - 7 

years of age with speech disorders” 

revealed increase of organism 

resilience and tolerability of 

heliogeophysical agents actively 

influencing people in the conditions 

of high latitudes. 

Analysis of variability of heart rate 

in the course of the experiment makes it 

possible to register the dynamics of the 

state of children taking part in the Pro-

gram and to make corrections in order 

to prevent excessive tension caused by 

nervous processes. 

The results of the study corrobo-

rate the previously obtained facts and 

allow diagnosing the functional state of 

the children of preschool age and cor-

recting presentation of material accord-

ing to their individual abilities and 

adaptive potential [1]. 
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