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FORMATION OF SPATIAL-GRAPHIC SKILLS IN CHILDREN WITH
DELAYED PSYCHICAL DEVELOPMENT

This article discusses the developed set of methods for the formation of spatial-graphic skills in chil-
dren of senior preschool age with delayed psychical development. For the experiment, 20 children were
taken at the age of 6; 10 of whom had a diagnosis of “mental retardation”, and the other 10 children had
an age level of intellectual development. The experiment was carried out in two stages: the first stage
ascertaining, the study of the state of the problem of the formation of spatial-graphic skills in children of
preschool age with mental retardation; the second stage is forming, carrying out experimental work with
children of senior preschool age with mental retardation. Experimental verification of the effectiveness
of a set of classes with games and exercises that affect the formation of spatial graphic skills in children
of senior preschool age with mental retardation. According to the results of the experiment, children of
older preschool age with delayed psychical development undergoing special training increased the level
of awareness of spatial-graphic skills. In determining their position in space, they operated with a sig-
nificant amount of verbal spatial terminology. Children learned to differentiate, generalize, and establish
spatial relations between objects and objects of the surrounding reality.

Key words: delayed psychical development, spatial-graphic skills, correctional and developmental
work, attention, teacher-defectologist.
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IMcuxmMKaabIK AaMybl TEXXEATeH GararapAbIH, KeHiICTIKTIK-TpadpMKaAbIK, AaF AbIAAPbIH
KaAbINTACTbIPY

ByA MakaAaAa MCUXMKAABIK, AAMYbIHbIH TEXEAYi 6ap MeKTern XacbliHa AeMiHri acTarbl 6ararapAbiH
KEHICTIKTIK-rpapMKaAbIK, AQFAbIAAPbIH  KAABINTACTbIPy —dAICTEMECI  KapacTbIpbiAFaH.  Toxxipube-
AIK >KYMbICKA 6 >ac LwamacbiHaarbl 20 6aAaa aAbiHAbI, OAapAbIH 10 «MCUXMKAABIK, AAMYbl TEXKEATEH»
AMArHo3bIMeH TipkeAreH, KaaraH 10 6aAa MHTEAAEKTYaAAbl AaMmy AeHreii KaAbinTbl GaraAap. Toxki-
pUBEAIK 3epTTey >KYMbIChI €Ki KE3EHAE >Ky3ere acblpbIAAbl: GipiHLII Ke3eH — TypakTaHAbIPYLUbI, NCK-
XUKAAbIK, AAMYbIHbIH, TeXXeAyi 6ap MeKTernke AemiHri >kactarbl 6aAarapAblH KEeHICTIKTiK-rpadmKaAbik,
AQFABIAAPbIH KAABINTACTbIPY MBCEAECIHIH, Kan-KYyIiH 3epTTey; eKiHLi Ke3eH — KaAbINTacTbIpyLUbl, MNCK-
XMKAAbIK, AaMYbIHbIH TeXKeAyi 6ap MeKTernke AemiHri >kacTarbl 6ararapMeH TaxXKipube >KyMbICTapbiH
XKyprisy. [cMXMKaAbIK, AAMybIHbIH TEXeAyi 6ap MeKTernke AeMiHri x)acTarbl GararapAbIH, KeHiCTiKTiK-
rpaprKanblk, AQFABIAAPbBIH KQABINTACTbIpyFa 9Cep €TeTiH OMbIHAQP MEH >KaTTblFyAapMeH OTKi3iAeTiH
cabakTap XXMbIHTbIFbIHbIH, TUIMAIAIFIH ToXIpUOEAIK Tekcepy >KYpPrisiAai. DKCMEPUMEHT HaTHXKeAepi
60oVibIHLLIA apHabl AAMbIHABIKTAH 6TKEH MCUXMKAABIK AAMYbIHbIH TEXEAYT 6ap MeKTernke AeniHri KacTarbl
6ararapAblH KEHICTIKTIK-rpathmKaAbIK AAFAbIAAPbIHbIH AeHreri apTTbhl. KeHicTikTeri >karaanAapAbi
aHblKTaFraHAA OAap BepOaAbAbl KEHICTIKTIK TEPMUHOAOTMSHbIH, alTapAbIKTaN KON MOALLEPIMEH >KYMbIC
icteai. banaaap Taburat o6bekTiAepi MeH 0GbeKTIAEP apacbiHAAFbI KEHICTIKTIK KapbiM-KaTbIHACTapAbl
capaAayfa, XXMHaKTayfa, aHblKTayFa YAPEHAI.

Ty#iH ce3aep: NCUXMKAABIK, AAMYbIHbIH TEXEAYi, KEHiCTIKTiK-rpadpuKaAbIK, AAFAbIAAD, TY3eTY-AaMbl-
TY >KYMbICTapbl, 3eiiH, neparor-AeeKToAor.
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®dopmupoBaHMe NMPOCTPAHCTBEHHO-TPadhMUeCKMX HaBbIKOB Y AeTei
C 3aAepPXXKOHM NMCUXUYECKOro Pa3BUTHUS

B AaHHOI cTaTbe paccmaTprBaeTcsl pa3paboTaHHbIi KOMMAEKC METOAMK AAs (hOPMMPOBAHMS
NPOCTPaHCTBEHHO-TPaMUeCKMX HaBbIKOB Y AETel CTapLlero AOLIKOABHOrO BO3pacTa C 3aAEpP>KKOM Ncu-
XMYECKOro pasBuTUs. AAS SKCriepuMeHTa ObiAM B3sTbl 20 AeTen B Bo3pacTte 6 AeT, 10 U3 KOTOPbIX MMEeAN
AMArHo3 «3aaepskka NCUxmMUYeckoro paseuTus», a Apyrue 10 aeter o6AaAaAM BO3PACTHBIM YPOBHEM MHTEA-
AEKTYAAbHOIO Pas3BUTUS. DKCMEPUMEHT NMPOBOAMACS B ABa 3Tana: NepBblil 3Tan — KOHCTATUPYIOLLMIA, U3Y-
YeHre COCTOSIHMS NMPOBAEMbI (DOPMUPOBaHMS MPOCTPAHCTBEHHO-TPAPUUECKMX HABLIKOB Y AETEl CTapLLero
AOLLKOABHOIO BO3PACTa C 3aAEPIKKOM MCUXMYECKOTO Pa3BUTUS; BTOPOI 3Tan — (DOPMMPYIOLLMIA, MPOBEAE-
HUe 3KCNEePUMEHTAAbHOM PabOoTbl C AETbMM CTAPLLErO AOLLKOABHOMO BO3PACTa C 3aAEPXKKOIM NMCUXMUYECKOrO
pa3BUTMS. DKCMEPUMEHTAAbHAS NPOBEPKA 3(PPEKTUBHOCTM KOMMAEKCA 3aHSTUI C UTPaMM 1 YNIPaXKHEHNSAMM,
BAMSIIOLLMX Ha (DOpMMPOBaHMeE MPOCTPAHCTBEHHO-TPAOMUECKMX HABBIKOB Y A€TeN CTapLlero AOLIKOAbHOIO
BO3pacTa C 3aAeP>XKKOM MCUXMYECKOro pas3Bmutus. o pe3yastaTamM 3KCnepuMeHTa y AeTen CTapLiero AOLL-
KOABHOIO BO3PACTa C 3aAEP>KKOM MCUXMYECKOTO Pa3BUTUS, MPOXOAMBLLMX CreLpaAbHOe 0OyyeHue, NMoBbi-
CUACS YPOBEHb OCO3HAHHOCTM MPOCTPAHCTBEHHO-TPaMyueckmx HaBbIKOB. [Tpy onpeAeAeHn MOAOXKEHNS B
MPOCTPAHCTBE OHW OMEPUPOBAAM 3HAUUTEABHBIM KOAUYECTBOM BePOAAbHOM NMPOCTPAHCTBEHHOM TEPMUHO-
AOTMU. AeTU HayumAnchb AndbchepeHLMpoBaTb, 0600LLaTh, yCTaHABAMBATD NMPOCTPAHCTBEHHbBIE OTHOLLEHMS]

MEXAY npeamMeTamu 1 06beKTamu OKPY>KaloLLEN AEMCTBUTEABHOCTH.
KAtoueBble cAOBa: 3aAep>kka MCUXMUYECKOro PasBMTUS, MPOCTPAHCTBEHHO-TpachMyeckme HaBbIKK,
KOppPeKLMOHHO-pa3BmBatoLLas paboTa, BHUMaHWeE, MeAaror-AeeKkToAor .

Introduction

Timely systematic psychological, medical and
pedagogical assistance to preschool children with
impaired development, advisory and methodological
support of their parents, social adaptation of the child
and the formation of his prerequisites for learning
activities carried out in the education system, health
and social protection.

Preschoolers with developmental disabilities
sent to educational institutions for children in
need of psychological, pedagogical and medico-
social assistance and other organizations of the
education system, health care and social protection
in consultation with their parents. The high demands
of society for the organization of education and
training intensify the search for new, more effective
psychological and pedagogical approaches aimed
at bringing learning methods into line with the
requirements of life. The success of schooling
children depends on their decision (Dunaeva Z.M.,
2014 [1]; Kapustina G.M., 2008 [2]; Loginova V.L.,
2010 [3]).

For a normal process of reading and writing,
a high level of development of visual and spatial
perception, general and fine motor skills is necessary.
In the process of writing and reading, oculatory-
motor associations supplemented by visual and
oculomotor elements. A temporary connection
formed between the audible, visible, and spoken
word. For the mechanism of writing, the interaction

of speech motor, visual and general motor analyzers
is also of great importance (Lubovskiy V.I., 2004
[4]; Museyibova T.A., 2010 [5]; Museyibova T.A.,
2001 [6]).

As pointed out by A. R. Luria, the normal course
of the writing process is impossible without the
letter-grapheme and the letter-kinema motor image
existing in the child. For the formation of grapheme,
normal functioning of visual and spatial perception
is necessary, and for the formation of kinema-also
a sufficient level of development of motor and
visual-motor coordination (Pepik L.A., 2017 [7];
Linskiy B.I., 2012 [8]; Simonova N.V., 2010 [9];
Holmovskaya V.V., 2005 [10]).

The American scientist David Pruitt associates
learning problems with impaired functions for
receiving, storing and processing information, as
well as attention deficit hyperactivity in children.
The author notes that difficulties in the learning
process experienced by 1 out of 10 children of
primary school age. It is possible to talk about
difficulties in learning in cases where a child cannot
understand a multi-step instruction without an
adult’s help, has difficulty in mastering the skills
of writing, reading and counting due to the lack of
visual-spatial functions and arbitrary memory. The
child has impaired general motility and coordination
of subtle differentiated movements of the fingers;
unformed temporal representations. To avoid the
snowball effect, according to David Pruitt, special
attention should paid to the issues of prevention
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and early correctional and pedagogical assistance
to children at risk of learning difficulties, the
problem of the interaction of specialists in order to
organize effective work to overcome specific school
difficulties (David Pruitt, 1998) [11].

Despite the increased interest of researchers in
recent years to the problem of preventing violations
of writing and reading, today there no single set of
training methods aimed at developing those speech
and non-speech skills that are the basis for proper
reading and writing. It is very important, therefore, to
single out the parameters of readiness for mastering
literacy and to create based on this a system of
teaching methods, which carried out before the
start of school education and which helps prevent
potential difficulties in mastering these processes
(Shemyakin F.N., 2008 [12]; Birch H.G., Lefford
A., 2004 [13]). The need to address this issue in the
theoretical and practical plans and at the same time
its inadequate development has now determined the
relevance of the topic of this study.

Purpose of the study: to develop a set of
techniques for the formation of spatial-graphic skills
in children of senior preschool age with delayed
psychical development (DPD).

Materials and Methods. For the experiment, 20
children taken at the age of 6 years, 10 of whom had
adiagnosis of “delayed psychical development”, and
the other 10 children had an age level of intellectual
development.

The experiment conducted under normal
conditions and because of taking into account the
leading type of activity — the game. Children offered
tasks in the form of a game, incentives and rewards
used, which made it possible to intensify the
productive activities of children of preschool age.

The experiment conducted in two stages:

Stage 1 — ascertaining, the definition of the
research concept. The study of the state of the problem
of the formation of spatial — graphic skills in children
of senior preschool age with DPD. Development of
a set of classes with games and exercises that affect
the formation of spatial — graphic skills in children of
senior preschool age with DPD.

Stage 2 — forming, conducting experimental
work with children of senior preschool age with
DPD. Experimental verification of the effectiveness
of a set of classes with games and exercises that
affect the formation of spatial graphic skills in
children of senior preschool age with DPD.

We have developed five diagnostic complexes,
easy to use, requiring little time and easy to interpret,
sets of tasks: the complex — tasks to identify the
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state of small and large motility; the complex —
tasks to identify the state of visual perception;
the complex — tasks to identify the state of spatial
representations; the complex — tasks for identifying
the state of sensory standards; the complex — tasks
for identifying coordination in the eye-hand system.

Because of the experiment, three variants of
children’s answers identified in terms of the quality,
accuracy and independence of the assignment:

—the firstoption ofanswers—high” level —assumed
the children to perform tasks quickly, independently
and accurately. The children met the proposed tasks
with interest, fully accepted and understood the tasks.
The results of the work corresponded to a given sample;
the result adequately evaluated in comparison with the
sample, and this done in an expanded speech form and
completely independently.

— the second variant of answers — “medium”
level — was distinguished by a good level of
implementation of training activities, but the task
performance was not distinguished by sufficient
accuracy, diligence, perseverance in obtaining
high quality. Tasks mainly performed accurately, if
individual errors made, then when drawing attention
to them and providing permissible assistance
(detailed explanation of the instruction, showing the
sample), errors noticed and corrected by themselves.
The pace of action is usually average. The result of
the work, in general, corresponds to the sample, or
some inaccuracies are noted.

—the third variant of answers — “low” level — was
characterized by a slow pace of task performance,
random samples and errors without analyzing the
result, distractibility, incorrect task performance,
even with the use of permissible assistance from the
experimenter. The result of the work does not match
the model, or is wrong.

Results and Discussion. The method of system
analysis used by us made it possible to reveal the fact
that in the process of child development. The loss
or weakening of any one of the mental conditions
involved in the formation of spatial-graphic skills
leads (to some degree or another) to a lack of general
readiness for school education, and not just to the
lag of any of its parties.

We established a logical connection between
various speech and non-speech processes:
impaired sensory perception and deviations in
motor coordination, between active and passive
speech; revealed a regular systemic interaction
and interdependence of speech and non-speech
processes in the development of oral and written
forms of children’s speech.
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The results of the generalization of the
experimental data indicate that 29% of children of
senior preschool age with DPD have an average and
low level of formation of spatial — graphic skills.
Knowledge in this category of children is incomplete
and imperfect. They experience the greatest
difficulties in performing tasks that require spatial
orientation and sufficiently developed movements of
the hand and fingers. The ideas of children of senior
preschool age with DPD about their surroundings
are extremely limited. Some children of preschool
age with DPD (35%) have difficulty in possession of
spatial verbal — conceptual designations.

Practically in all tasks that require the operation
of spatial concepts, specific features observed:
children have a poor understanding of the concepts
of “left” — “right”, do not use the pretext “above”,
rarely use comparative adverbs “to the left” — “to the

right”. The study showed pronounced kinesthetic
and dynamic disorders of fine motor skills in 8%
of children of senior preschool age and minor
kinetic and dynamic disorders in 31% of children
in this category. Only 61% of children of senior
preschool age with DPD experienced differentiated
and precisely coordinated movements of the hand
and fingers. Comparison of the results of the study
of knowledge of sensory standards and visual
perception in children of senior preschool age with
DPD revealed a different level of their formation:
spatial representations were the least developed in
this category of children.

As the results of the ascertaining experiment
showed, only 68% of children of senior preschool
age with DPD experienced a high level of
development of spatial orientations and graphic
skills (Figure 1).
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Figure 1 — The levels of development of spatial representations in children with delayed psychical development, in %
(before and after learning)

Studying the reasons for such a situation shows
that in the traditional formulation of correctional
and developmental work, not enough attention
paid to developing spatial and graphic skills and
incorporating them into the practice of children’s
daily activities.

An analysis of the available literature on this
issue, the data of the ascertaining experiment and the
state of the correctional — developmental process in
the preschool education system showed that spatial
orientation training based mainly on verbal methods
that do not allow the formation of full-fledged spatial
graphic skills. The haste of introducing spatial
terminology in the early stages, when the child has

not yet realized his practical experience, leads to the
fact that words are assimilated formally and do not
become a means of carrying out activities.

Theoretical analysis of the problem and the
results of experimental work suggested that the
overcoming of these difficulties is possible if in the
correctional and developmental process special work
carry out on the organization of spatial orientations
and the development of graphic skills (Conners
C.K., 2007) [14].

The significant differences in the level of
formation of spatial-graphic skills that we identified
in the process of experimental study suggest a
differentiated approach to their training. This
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approach will ensure the strength of the material
assimilation; will help in the implementation of
the principles of science, accessibility, systematic,
individual approach in the framework of remedial
developmental education.

In accordance with this, the following tasks
were determined at the second stage of the research:

1. Develop a phased system for the formation of
spatial — graphic skills in children of senior preschool
age with preterm pupils in the preparatory group.

2. To form the necessary level of spatial — graphic
skills in children of senior preschool age with DPD.

To solve the tasks we have developed a set of
methods for the formation of spatial — graphic skills
for children of senior preschool age with DPD.

The complex impact in the process of
correctional and developmental education on the
proposed system of education will contribute to the
optimal formation of spatial and graphic skills in
children of senior preschool age with DPD, we have
used in the formative process various child activities
(speech, play, practice, symbolic).

The proposed system for the formation of
spatial — graphic skills, built based on the above
requirements, is a targeted, specialized, complex
effect on the personality of the child during the
preparatory (pre-primer) and letter-learning periods
of literacy and includes two stages: propaedeutic
and main.

The task of the preparatory stage is to clarify the
already existing, most developmentally early spatial
orientations and motor functions of the hand and
their further development.

At this stage, a wide spatial orientation is given,
a method for analyzing spatial objects is being
formed, hand motor skills are being developed
through a set of graphic and practical tasks, spatial
orientation is being formed in parallel, and fine hand
motor skills are being developed. The tasks of this
stage were offered to first-grade students in the pre-
primer (preparatory) period of literacy training in
the first two weeks of September in the course (in
the form of physical exercises, organizational time)
and after-hours (outdoor games, etc.).

The task of the main stage is the integration of
spatial and graphic skills of children. This stage
provides a system of lessons — tasks, in the process
of which the ability of children to graphically
reproduce, various spatial directions is formed. The
implementation of this task was carried out in the
first three weeks of the letter period.

Along with the widespread methods of forming
spatial-graphic skills that are widely used in
correcting and preventing specific errors in writing
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and reading, we have included a number of tasks for
the development of gnostic-praxical functions in the
developmental training program. For which existing
methods of development of spatial — graphic skills
(visual and speech tests of Head, test of Benton,
graphic dictations of D. B. Elkonin and tests of
N. L. Ozeretsky; diagnostic complexes L. Wenger,
S.D. Zabramnoy, 1.Y. Levchenko) (Shipitsyipa J.M.,
2012 [15]; Simonova I.A., 2008 [16]).

In the propaedeutic period, the initial work on
the development of spatial orientations was the
children’s awareness of the scheme of their own
body, the definition of directions in space, the
orientation in the surrounding “small” space. Next,
the children trained in determining the sequence
of objects or their images (for example, a series of
object pictures depicting fruits, animals, etc.), as
well as graphic skills.

To create prerequisites for the subsequent
education of positional analysis of sounds in
the composition of words with tasks of this type
suggested isolating one of the links in the chain of
homogeneous objects, images, graphic skills.

Conducting a formative experiment allowed us
to establish a change in the level of spatial — graphic
skills in children of the control and experimental
groups. To assess the effectiveness of the training
we carried out, in addition to observations in the
process of training sessions, special studies were
done out using the methods of the ascertaining
experiment, which revealed the state of spatial and
graphic skills.

The results of the organization of this training
system compared with the results of the control
group consisting of 10 children of the same age,
who trained according to the traditional method.
Comparison of the obtained results showed the
effectiveness of the system of formation of spatial —
graphic skills proposed by us.

As can be seen from figure 1, because of control
studies, it turned out that the majority of children
in the experimental group (88%) had significant
positive changes in mastering their spatial and
graphic skills. Therefore, if in the ascertaining
experiment children (39%) had medium and low
levels of knowledge, then in the formative one a
significant part of the children rose to a high (70%)
and medium (28%) level. The number of children
with a high level of assignment has increased. The
data obtained because of the control experiment
may indicate that the children of the experimental
group, after conducting a series of training sessions
with them, began to operate more freely with spatial
concepts and acquired good graphic skills.
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In the children of the control group, when
re-examining one indicator (the notion of rows,
orientation in the scheme of their own body), there
were some positive changes, for others there was no
positive dynamics (positioning of the object relative
to itself). As a result of specially organized training,

children of the experimental group learned quickly
and accurately to orient themselves in the scheme of
their own bodies, to determine the position of an object
relative to another object and relative to themselves,
while adequately using the words “between”, “for”,
“after”, “from left to right” and others (table 1).

Table 1 — The levels of development of fine motor skills in children with delayed psychical development, in % (before and after

training)
Order number of tasks
Task execution levels 1 2 3 4 5
before after before after before after before after before after
high level 69 78 63 65 78 58 64 58 67
average level 29 22 35 27 21 37 34 40 32
low level 2 - 2 3 1 5 2 2 1

The control experiment showed that because of
the training, the overwhelming majority of children
of senior preschool age with DPD experimental
relapse to the experimental group (88%) learned
the terminology associated with the definition and
designation of the object and object in space, and
could use it actively if necessary.

To identify the reliability of the results of the
study, the data obtained from the control experiment
to identify the state of spatial representations
subjected to variation statistical processing.

In the control group studying the traditional
system of forming these skills, there were no
significant changes in the level of formation of
spatial representations. The average value of the
points characterizing the degree of development of
these skills in ascertaining and control experiments
turned out to be smooth and therefore with high
confidence (at least 95%). It argued that the
traditional formation system for children of seven
years of age to orient themselves in the surrounding
space does not contribute to their development.

Because of special training, children have
a good kinetic and dynamic organization of
movements, sufficient dexterity, and coordination
and differentiated movements of the fingers.

In addition, the children of the experimental
group significantly expanded the range of motifs,
enriched their content, there was a tendency towards
sustainability. The children became assiduous.
Revealed a tendency to increase social motives, such
as motives of responsibility and self-improvement.
Personal motives — initiative and independence —

were developed. The importance of educational and
cognitive motives has increased — interest in the
content of knowledge.

The children of older preschool age with special
educational needs, who underwent special education,
increased the level of awareness of spatial graphic
skills. In determining their position in space, they
operated with a significant amount of verbal spatial
terminology. Children learned to differentiate,
generalize, and establish spatial relations between
objects and objects of the surrounding reality.

Conclusion

An important condition for the full mastery
of learning skills, including writing, is sufficient
development of the motor and sensory components
of the motor analyzer and readiness of the hand as
a direct tool for graphic activity to perform precise
and complex movements.

Thus, in the senior preschool age, not only is it
possible, but it is necessary to develop coordination
of the child, spatial representations and “manual
skill” in the child to prepare him for mastering
the graphic writing. And since the development
of these qualities is the task of physical culture,
then specially selected physical exercises will help
improve the coordination of the child and teach you
to navigate in space, develop your hand, and give
him everything necessary for successful mastery of
the letter.

The basic principles underlying the development
of a system of work on the formation of spatial
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graphic skills in children of senior preschool age
with delayed psychical development is a systematic
approach, a comprehensive approach, and an
individual and differentiated approach to learning.

The materials of qualitative and statistical
analysis of experimental data suggest that the
proposed system of work on the formation
of preschool children with delayed psychical
development of spatial representations. Consisting
of two stages — propaedeutic and basic, it creates
favorable conditions for the formation of full-scale
versatile spatial orientations for the development of
understanding and use of spatial verbal-conceptual
terms and ensures the preparation of children for
mastering the initial writing and reading skills.

As a result of special training, children have
a good kinetic and dynamic organization of
movements, sufficient dexterity, and coordination

and differentiated movements of the fingers. In
addition, children have significantly expanded the
range of motives, enriched their content, there has
been a tendency towards sustainability. Revealed a
tendency to increase social motives, responsibility
and self-improvement. Personal motives — initiative,
independence — were developed. The importance of
educational and cognitive motives has increased —
interest in the content of knowledge.

The children of older preschool age with
delayed psychical development, who underwent
special training, increased the level of awareness
of their spatial-graphic skills. In determining their
position in space, they operated with a significant
amount of verbal spatial terminology. Children
learned to differentiate, generalize, and establish
spatial relations between objects and objects of the
surrounding reality.
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