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Abstract.
 
The article is devoted to an experimental study of results of 

application of the preventive system of formation of graphomotor writing 

skills worked out by the author in children with predictors of regulatory and 

visual-spatial dysgraphia. The author outlines the issue of the growing num-

ber of typically developing preschool children whose problems with writing 

acquisition result from the objective laws of the child’s functional brain 

genesis, as well as the increasing number of first-graders whose develop-

ment does not fit the generally accepted age-related indicators. The article 

discusses questions of the modern conception of modernization of educa-

tion, of recognition of the uniqueness and intrinsic value of human individ-

uality, of finding ways of socialization of the person with disabilities, and 

the development of new pedagogical strategies of education process in order 

to efficiently address the challenges of teaching children with partial or mild 

deviations. The study proves that it is time to create at the reading and writ-

ing lessons the pedagogical conditions allowing teachers to prevent and 

correct errors arising from instability of the basic functional components 

and to lay the foundations of literate written speech of schoolchildren. The 

author presents the results of approbation of the suggested method in mass 

school practice. Using the methods of statistical data processing, the author 

carries out a comparative analysis of the works of the pupils who participat-

ed in the control experiment for the parameter “average value of dysgraphic 

violations frequency” in the “risk group” and “conventional norm”. The 

study determines the effectiveness of the system. 
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INTRODUCTION 
The modern society witnesses 

the tendency towards increase of the 

number of children with mild devia-

tions in development. The latest 

education conceptions and the 

acknowledgement of uniqueness 

and inherent value of the person’s 

individuality have led to the search 

for new ways of socialization of a 

person with disabilities, to design of 

new pedagogical strategies targeted 

at development of the humanistic 

ideas. The problem of the growing 

number of children needing com-

plex assistance of various special-

ists sets the task to unite effort in 

order to effectively overcome the 

difficulties of development, educa-

tion, upbringing and socialization in 

general of the children with disabili-

ties under the conditions of the edu-

cation process. 

The issue of low educability of 

schoolchildren becomes especially 

urgent now from the social and ped-

agogical point of view. The number 

of the primary school pupils who 

cannot cope with the requirements 

of the standard school program has 

grown over two recent decades 2-

2.5 times as much, reaching 30%. 

According to the Ministry of Educa-

tion and Science of the Russian 

Federation, 78% of the pupils need 

special forms and methods of edu-

cation. Physiologists and psycholo-

gists report, that 30% of first-

graders demonstrate delay in gen-

eral motor development on entering 

school, and 38% of the children 

have significant difficulties in writ-

ing skills acquisition [2]. 

Special attention should be paid 

to the works of T. V. Akhutina, 

M. M. Bezrukikh, E. V. Krupskaya, 

A. R. Luriya, R. I. Machinskaya, 

O. A. Semenova, N. M. Pylaeva 

devoted to the state of arbitrary reg-

ulation of actions and visual-spatial 

functions as basic components in 

the process of development of the 

grapho-motor writing skill [1; 2; 10; 

11; 14]. Formation of the written 

speech prerequisites is completed 

by the end of the ages of 6-7 years 

on average. But this does not mean 

that the child’s psychological func-

tions and processes are perfect: we 

observe underdevelopment of cer-

tain cognitive functions, brain 

mechanisms of arbitrary regulation 

of activity, concentration of atten-

tion, visual perception, visual-

spatial tracing, analysis and differ-

entiation, as well as poor formation 

or violation of integrative functions 

– visual-motor and auditory-motor 

coordination and mechanisms of 

nervous-muscular regulation; all 

this hampers execution of graphic 

movements [1]. According to the 

data of ontogenetic investigations, 

the age of writing skill acquisition 

is characterized by significant indi-

vidual differences in the degree of 

maturity of all physiological sys-

tems, and the central nervous sys-
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tem in particular [2]. As a result, 

unevenness of development of sepa-

rate regions of the child’s brain and 

individual peculiarities of his cogni-

tive functions lead to lagging be-

hind in formation of the functional 

components of the higher psycho-

logical functions, which are also 

present in the system of writing. 

Enough attention is being paid 

in modern literature to the issue of 

writing disorders connected with 

underdevelopment of the regulatory 

component (problems of arbitrary 

regulation of speech and keeping up 

the cortex in tone and in active 

working condition) [9; 10; 11; 14]. 

It is the immaturity of the cortex 

and the brain regulatory structures 

that influence the acquisition of the 

writing skill in a specific way, 

which is reflected both on the seman-

tic and graphical aspects of this pro-

cess. The general character of regula-

tory disorders allowed T. V. Akhutina 

to single out a specific kind of writ-

ing disorder – regulatory dysgraph-

ia [1]. Another, not in the least less 

significant functional component in 

acquisition of the graphomotor writ-

ing skill is the visual-spatial one. 

Being the leading component of any 

psychological activity, spatial con-

cepts are the earliest to emerge but 

the longest to develop psychologi-

cal functions in the ontogenesis. 

According to the data produced by a 

number of researchers, the zone 

under description becomes wholly 

mature by the ages of 11-14 years 

[1; 8]. The maturity of the spatial 

component and its sublevels: coor-

dinating, metric and topological 

concepts make up one of the most 

important constituents of the func-

tional system of writing, because 

the letter is a geometrically orga-

nized object. 

T. V. Akhutina defines this kind 

of disorder as visual-spatial dys-

graphia [1]. 

In this connection, determina-

tion of the level of formation of the 

given functions at the stage of be-

ginning schooling, as well as the 

organization of special pedagogical 

conditions in the process of primary 

teaching writing are important for 

successful acquisition of the skill 

both by the conventionally typical 

child and by the child with mild 

deviations in development. 

RESEARCH 
This article describes the verifi-

cation results of the previous stages 

of research on the topic and the 

suggested methods of teaching in 

mainstream school practice. This 

task was accomplished with the 

help of a control experiment. 

The aim of the control experi-

ment was to check up the effective-

ness of the suggested preventive sys-

tem of teaching writing (PSTW) in 

other schools without preliminary 

testing and assessment of the real 

capability of graphomotor activity of 

each child. 

Tasks: 
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● To analyze the works of the pu-

pils at the end of the first and the 

second years of schooling who learn 

writing according to the traditional 

teaching methods [4] and according 

to the PSTW [5] with the purpose of 

discovering dysgraphic regulatory 

and visual-spatial errors. 

● Using the methods of statistical 

procession, to compare the results of 

all classes between themselves on the 

average values of the frequency of 

dysgraphic errors (DE), and the ratio 

of the number of the pupils from the 

“risk group” with the total number of 

the pupils both in the experimental 

classes and in the classes which had 

taken part in the earlier formative 

experiment [6]. 

● To identify the change of the DE 

frequency in the “risk groups” after a 

three months break in the pedagogi-

cal process (summer vacation) in 

learning writing using the traditional 

teaching methods and the PSTW. 

We made a decision to carry out 

the control experiment with the same 

teachers based on their teaching ex-

perience only. The control experi-

ment was conducted according to the 

scheme shown in picture 1. Having 

conducted a course of teaching writ-

ing according to the traditional meth-

ods, the selected teachers let their 

pupils out of school. During the 

summer vacation, the selected teach-

ers took a course of training in the 

methods of work according to the 

PSTW. The newly enrolled first-

graders learned writing according to 

the PSTW. 

It is necessary to comment here 

on the peculiarity of our participation 

in conducting teaching writing ac-

cording to the PSTW at the stage of 

the formative experiment in the ex-

perimental class and at the stage of 

the control experiment. 

In the first case, we performed the 

basic work in teaching children of the 

experimental class according to the 

PSTW. The teachers of these classes 

reinforced the learnt algorithms of 

activity with the children according 

to the author’s instructions. 
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Figure 1. The scheme of the control experiment as a constituent part of the 

basic experiment. 

In the second case, during the 

summer vacation the teachers took a 

course of training on the PSTW, i.e. 

they mastered the methods of 

teaching and received the didactic 

material (workbooks for the 

children). Then, during the control 

experiment the teachers taught the 

children independently on the basis 

of the authored system. 

The teacher of class № 3, who 

had taken part in the formative 

experiment, taught the control class 

and the class during the pilot and 

the second stage experiment 

according to the standard program 

[4]. The experiment outcomes 

analysis showed that the results of 

teaching different classes by the 

same teacher had hardly changed, 

CONTROL EXPERIMENT 

TESTING 

Analysis of the results of prognostic tests (PT) 

Calculation of the predicted number of errors after teaching according to the tradi-
tional methods for each pupil and identification of the “risk group” in each class 

made with the help of the prognostic formula 

Class № 3, 
control 

CONTROL EXPERIMENT 
Classes № 1, 4, 5 

TEACHING PEDAGOGUES TO USE PSTW 

Comparative analysis of the written papers at the end of grade1, at the beginning 
of grade 2 and the predictions in accordance with the calculations made with the 

help of the prognostic formula 

CONCLUSIONS AND RECOMMENDATIONS 
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i.e. the average values of the DE 

frequency in accordance with the 

MWW test (Wexp < 1.96) did not 

differ. We may assume that over the 

period (4 years) the characteristics 

of the contingent had not 

significantly changed. 

COURSE OF EXPERIMENT 

90 people took part in the exper-

iment. The control experiment 

scheme is shown in figure 1. 

Tables 1 and 2 contain the re-

sults of the pupils whose calculated 

data on the number of dysgraphic 

errors was above the critical value. 

Analyzing table 1 we can see 

that in class № 1, according to the 

calculated data, seven pupils be-

longed to the “risk group” of the 

kinds of dysgraphia under observa-

tion. While teaching writing accord-

ing to the preventive system, the 

number of the pupils of the given 

group was equal to 5; 7 pupils had 

been predicted to be in class № 4, 

and after learning according to the 

PSTW there were only 3 pupils in the 

“risk group”; 7 pupils had been pre-

dicted to be in class № 5, and in 

reality there was only 1 pupil. It 

should be also noted that practically 

all pupils had much fewer 

dysgraphic errors of regulatory and 

visual-spatial nature in their written 

papers in comparison to the predic-

tion. 

Table 1. Control experiment, end of grade 1, experimental and calculated 

frequency of dysgraphic errors 

Pupil 
Class № 1 Class № 4 Class № 5 

Experiment Calculation Experiment Calculation Experiment Calculation 

24 34 36 34 38 32 40 

25 32 47 30 45 30 48 

26 42 44 33 43 33 38 

27 38 38 35 45 34 42 

28 37 56 43 45 34 45 

29 40 74 36 43 35 43 

30 45 36 40 73 37 64 

 

Table 2. Control experiment, beginning of grade 2, number of dysgraphic 

errors 

Pupil Class № 1 Class №4 Class №5 

24 32 31 35 

25 33 33 33 

26 34 40 40 

27 34 34 34 

28 35 35 35 

29 36 34 34 

30 36 36 36 
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After that, we examined the pa-

pers (home, classroom and test pa-

pers) of the pupils with relation to 

the presence of dysgraphic errors at 

the beginning of the second grade 

(see table 2). The summer vacation 

gives an opportunity for the natural 

processes to balance external inter-

vention (teaching a skill) against the 

child’s internal capabilities. As a 

result, the acquired skill gets de-

formed. The degree of this defor-

mation depends both on the capabil-

ities of the child, to be more exact, 

on their compliance with the tasks 

to be achieved, and on the pedagog-

ical intervention: the more effective 

it is, the higher the stability of the 

acquired skill. In such circumstanc-

es, the differences in the study re-

sults of the written works of the 

pupils in terms of dysgraphic errors 

may be attributed to the efficiency 

of the methods of teaching 

graphomotor skills. 

According to the comparison of 

the results obtained at the beginning 

of the second grade and at the end 

of the first grade (table 2), the num-

ber of dysgraphic errors in the pa-

pers of the children of all three con-

trol classes decreased considerably. 

This fact may testify to the stabili-

zation of the graphomotor writing 

skill in teaching in accordance with 

the authored preventive system of 

education. The data of the control 

experiment are shown in figures 2 

and 3 in the column diagrams of the 

density of distribution of dysgraphic 

errors. 
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Figure 2. Distribution density of the number of dysgraphic errors of class 

№ 4 (the pocket is equal to «5»), calculated (predicted) and real results at 

the end of grade 1 

 
Figure 3. Distribution density of the number of dysgraphic errors of class 

№ 4 (the pocket is equal to «5»), at the end of grade 1 and the beginning of 

grade 2. 
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CONCLUSIONS 

1. We have registered a salient 

tendency towards decrease of chil-

dren with a considerable number of 

dysgraphic errors of regulatory and 

visual-spatial nature (i.e. DE more 

that the critical value) in all classes. 

2. Stabilization of writing skills is 

observed after the summer vacation, 

which is demonstrated in decrease of 

the number of children with DE 

more that the critical value in all 

classes learning according to the 

PSTW. 

The control experiment data re-

vealed that as a result of application 

of the authored Preventive System of 

Teaching Writing there happens a 

positive shift in the following param-

eters: 

– the load on the teacher and the 

pupils is lowered; 

– the quality of the education pro-

cess gets improved; 

– teaching writing according to the 

given scheme has a rehabilitation-

preventive character, which is of 

great importance at the present mo-

ment of development of the educa-

tion system in terms of inclusive edu-

cation – teaching children with vari-

ous levels of development, including 

those with disabilities, in general 

education mainstream schools. 
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